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PROGRAMME

TUESDAY, APRIL 2, 2013

08:30 AM
09:30 AM
09:35 AM
09:45 AM
10:00 AM
10:05 AM
10:15 AM
10:25 AM
11:00 AM
11:15 AM
11:20 AM

Speakers: 1.

01:00 PM

REGISTRATION

Inauguration: Recitation from the Holy Quran

Welcome Address BY Director General, PMNH
Address by Secretary General, Zoological Society of Pakistan
Address by the President, Zoological Society of Pakistan
Address by Vice Chancellor, PMAS-AAUR

Address by Chairman, Pakistan Science Foundation
Distribution of Medals and Awards

Address by the Chief Guest, Secretary MoST

Vote of Thanks

Refreshment

12:05 PM - JOINT SESSION I: Plenary Lectures

Chairperson: Dr. Manzoor H. Soomro
Co-chairperson: Prof. Dr. M. Afzal Kazmi

Dr. Shahid Mahmood Baig
Head, Health Biotechnology Division, NIBGE, Faisalabad
Prevention of genetic diseases in Pakistani population

Dr. Richard Bishof
Determination of photographic detectability and implication
for camera trap studies targeting multiple carnivores.

Dr. Manzoor Hussain Soomro and Dr. Muhammad Rafique
Pakistan Science Foundation, Islamabad and Pakistan Museum of
Natural History, Islamabad.

Role of UNESCO’s Man and Biosphere programme in
Conservation of Natural Habitats and Biodiversity.

Lunch and Prayer



Speakers: 1.

7:30 PM - JOINT SESSION I1: Plenary Lectures

Chairperson: Prof. Dr. M. Afzal kazmi
Co-chairperson: Dr. Abdul Majeed Cheema

Dr. Nusrat Jahan
Chairperson, Department of Zoology, GC University, Lahore.
Advanced trends for the control of dengue vectors in Pakistan

Dr. Mirza Habib Ali,

Islamabad

Funding Opportunities under Natural Sciences Linkage
Programme of PSF

HALL -1

SECTION I: CELL BIOLOGY, BIOCHEMISTRY GENETICS,
MOLECULAR BIOLOGY, PHYSIOLOGY, GENETICS

02:15 PM
04:30 PM

05:00 PM
06:25 PM

06:40 PM

SESSION |

Chairperson: Prof. Dr. Mazhar Qayyum
Co-chairperson:  Dr. Muhammad Naeem
Paper reading

Tea Time

SESSION 11

Chairperson: Prof. Dr. Bushra Mirza
Co-chairperson:  Dr. Irfan Zia Qureshi
Paper reading

Prayer

SESSION 111
Chairperson: Prof. Dr. Shamsuddin Shaikh

Co-chairperson:  Dr. Bushra Muneer
Paper reading



HALL -2
SECTION II: PEST AND PEST CONTROL
SESSION |

Chairperson: Prof. Dr. Naheed Ali
Co-chairperson:  Dr. Riffat Sultana
02:00 PM Paper reading
04:30 PM Tea Time

SESSION 11

Chairperson: Prof. Dr. Imtiaz Ahmad
Co-chairperson:  Dr. Abid Farid

05:00 PM Paper reading

06:25 PM Prayer

SESSION Il

Chairperson: Prof. Dr. Mushtaq A. Saleem
Co-chairperson:  Dr. Muhammad Hamid Bashir
06:40 PM Paper reading
07:30 PM Executive Council Meeting
08:30 PM Dinner

HALL -3
SECTION IV: PARASITOLOGY

SESSION |
Chairperson: Prof. Dr. Asmatullah Kakar
Co-chairperson:  Dr. Syeda Azra Qamar
02:15 PM Paper reading
04:30 PM Tea Time

SESSION 11

Chairperson: Prof. Dr. Akram Shah
Co-chairperson:  Dr. Noor un Nisa
05:00 PM Paper reading
06:30 PM Prayer



Speaker

WEDNESDAY, APRIL 3, 2013

09:00 AM - JOINT SESSION I11: (Plenary Lectures)

Chairman: Prof. Dr. A.R. Shakoori
Co-chairman: Prof. Dr. Imtiaz Ahmad

1. Mr. Abdul Aziz Khan,

Islamabad
Bioeconomic impacts of vertebrate deteriogens in agro-
forestry systems of Pakistan

. Prof. Dr. Abdul Majeed Cheema,

University of Lahore, Lahore
Thyroid: Phylogeny and function

. Dr. Syed Azhar Hasan,

Ex-Director General, Pakistan Museum of Natural History,
Islamabad

High altitude butterflies of Pakistan and their responses to
climate change

HALL -1

SECTION I: CELL BIOLOGY, BIOCHEMISTRY, GENETICS,

10:30 AM
11:00 PM

11:30 AM

MOLECULAR BIOLOGY, PHYSIOLOGY, GENETICS

SESSION IV

Chairperson: Dr. M. Afzal Ghauri
Co-chairperson:  Dr. Sarwat Jahan
Paper reading

Tea Break

SESSION V

Chairperson: Prof. Dr. Javaid Igbal Qazi
Co-chairperson:  Dr. Bilal Haider Abbasi
Paper reading



Vi

01:00 PM

02:00 PM
04:30 PM

05:00 PM
08:00 PM
08:00 PM

10:30 AM
11:00 PM

11:30 AM
01:00 PM

02:00 PM
04:30 PM

Lunch and Prayer
SESSION VI

Chairperson: Prof. Dr. Syed Shahid Ali
Co-chairperson:  Dr. Farah R. Shakoori
Paper reading

Tea Break

SESSION VII

Chairperson: Dr. Shahid Nadeem
Co-chairperson:  Dr. Amina Zubieri
Paper reading

General Body Meeting

Dinner
HALL -2
SECTION Ill: PEST AND PEST CONTROL
SESSION IV
Chairperson: Mr. Abdul Aziz Khan

Co-chairperson: ~ Mr. Shahid Munir
Paper reading
Tea Break

SESSION V

Chairperson: Prof. Dr. Iftikhar Hussain
Co-chairperson:  Dr. Abida Butt

Paper reading

Lunch and Prayer

SECTION IIl: ENTOMOLOGY
SESSION |

Chairperson: Prof. Dr. Nusrat Jahan
Co-chairperson:  Dr. Samina Qamar
Paper reading

Tea Break



05:00 PM
08:00 PM
08:00 PM

SECTION V: FISHERIES, ECOLOGY, WILDLIFE, FRESHWATER

10:30 AM
11:00 AM

11:30 AM
01:00 PM

20:00 AM
04:30 PM

05:00 PM

SESSION 11

Chairperson: Dr. Syed Azhar Ali
Co-chairperson:  Dr. Shafique Saeed
Paper reading

General Body Meeting

Dinner

HALL -3

BIOLOGY, MARINE BIOLOGY
SESSION 1

Chairperson: Dr. Abdul Aleem Chaudhry
Co-chairperson:  Dr. Muhammad Ali Nawaz
Paper reading

Tea Break

SESSION Il

Chairperson: Dr. Abdul Aleem Chaudhry
Co-chairperson:  Dr. Farkhanda Manzoor Duggal
Paper reading

Lunch Break and Prayer Break (Zuhar)

SESSION IV

Chairperson: Dr. Abdul Aleem Chaudhry
Co-chairperson:  Dr. Sajid Nadeem

Paper reading

Tea Break

SESSION V
Chairperson: Prof. Dr. Pirzada Jamal Siddiqui

Co-chairperson:  Dr. Javed Mustaquim
Paper reading

Vii



viii

07:00 PM - JOINT SESSION IV: (Plenary Lectures)

Chairman: Dr. Shahzad A. Mufti
Co-chairman: Prof. Dr. M. Suleman

Speaker 1. Dr. Abdul Aleem Chaudhary,
Ex-Director General, Wildlife & Parks (Punjab), Lahore
Biodiversity and its status in Pakistan

2. Prof. Dr. Imtiaz Ahmad,
M.A.H. Qadri Biological Research Centre, University of Karachi,
Karachi
Control of Dengue fever in Pakistan

THURSDAY, APRIL 4, 2013

09:00 AM - JOINT SESSION V: (Plenary Lectures)

Chairman: Prof. Dr. A.R. Shakoori
Co-chairman: Prof. Dr. Shamsuddin Shaikh

Speaker 1. Prof. Dr. Perwaiz Igbal,
Department of Biological & Biomedical Sciences, The Aga Khan,
Karachi
Dietary patterns and coronary heart diseases.

2. Prof. Dr. Syed Akram Shah,
Department of Zoology, University of Peshawar, Peshawar
Current status of cutaneous leishmaniasis.

3. Prof. Dr. Pirzada Jamal Siddiqui,
Director, Center of Excellence in Marine Biology, University of
Karachi
Status of recent knowledge on marine cetacean abundance and
diversity in Pakistani waters

11:00 AM Tea Break



HALL -1

SECTION I: CELL BIOLOGY, BIOCHEMISTRY, GENETICS,
MOLECULAR BIOLOGY, PHYSIOLOGY, GENETICS

SESSION VIlII

Chairperson: Prof. Dr. Shamim Akhtar
Co-chairperson:  Dr. Sajid Malik

10:30 AM Paper reading

11:00 AM  Tea Break

SESSION IX

Chairperson: Prof. Dr. Muhammad Shahbab
Co-chairperson:  Dr. Firdous Kazmi

11:30 AM  Paper reading

01:00 PM Lunch Break

SESSION X

Chairperson: Prof. Dr. Samina Jalali
Co-chairperson:  Dr. Qamar Javed
02:00 AM Paper reading

HALL -2
SECTION IIl: ENTOMOLOGY
SESSION I11

Chairperson: Prof. Dr. Muhammad Afzal
Co-chairperson:  Dr. Amjad Farooq

10:30 AM Paper reading

11:00 AM  Tea Break

SESSION IV

Chairperson: Prof. Dr. Nasreen Memon
Co-chairperson:  Dr. Muhammad Athar Rafi
11:30 AM  Paper reading



SECTION V: FISHERIES, ECOLOGY, WILDLIFE, FRESHWATER

11:30 AM
01:00 PM

BIOLOGY, MARINE BIOLOGY
SESSION 111V

Chairperson: Prof. Dr. Muhammad Akhtar
Co-chairperson:  Dr. Ghazala Roohi

Paper reading

Lunch Break (Zuhar)

HALL -3

SECTION V: FISHERIES, ECOLOGY, WILDLIFE, FRESHWATER

10:30 AM
11:00 AM

11:30 AM
01:00 PM

02:00 PM

04:00 PM

04:05 PM
04:15 PM
05:00 PM
05:25 PM
05:30 PM

BIOLOGY, MARINE BIOLOGY
SESSION VI

Chairperson: Prof. Dr. N.T. Narejo
Co-chairperson:  Dr. Zafar Igbal
Paper reading

Tea Break

SESSION VII

Chairperson: Dr. Muhammad Rafique
Co-chairperson:  Dr. Zaigham Hassan
Paper reading

Lunch Break (Zuhar)

SESSION VIlII

Chairperson: Prof. Dr. M. Naeem Khan
Co-chairperson:  Prof. Dr. Ali Muhammad Y ousafzai
Paper reading

Concluding Ceremony

Recitation

Congress Report by President ZSP
Award Ceremony

Concluding Remarks by the Chief Guest
Vote of Thanks

Refreshments
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SOME NEW RUMINANT FOSSILS FROM DHOK BUN AMIR
KHATOON OF THE LOWER SIWALIKS, PUNJAB, PAKISTAN

MUHAMMAD AKBAR KHAN* AND MUHAMMAD AKHTAR
Palaeontology Laboratory, Department of Zoology, University of the Punjab,
Quid-e-Azam Campus, Lahore 54590

Abstract. — The new ruminant remains from the Middle Miocene outcrops
nearby Dhok Bun Amir Khatoon (DBAK) of northern Pakistan, have been
described and discussed. This paper deals with the study of the following identified
macromammals from Dhok Bun Amir Khatoon: Miotragocerus, Gazella,
Hyotherium, Conohyus and Gaindatherium. They point to an age of the Middle
Miocene. The new material from the DBAK reinforces the idea that a variety of
ruminants were present in the outcrops of the Lower Siwaliks during the Middle
Miocene. The analysis of the recovered dental characters was allowed individual
variations and contributes knowledge regarding the Siwalik Middle Miocene
ruminants.

Keywords: Vertebrate, Mammalia, Artiodactyla, Miocene, Siwaliks.
INTRODUCTION

The studied material comes from the sediments of Dhok Bun Amir
Khatoon (72° 55" 45.4 E, 32° 47' 26.4 N) of the Chakwal district, Punjab,
Pakistan (Fig. 1). The DBAK (Dhok Bun Amir Khatoon) area consists of an
almost unbroken geological record spanning from 18.4 to 4.5 Ma and interpret all
five of the Siwalik formations (Kamlial, Chinji, Nagri, Dhok Pathan and Soan
(Johnson et al., 1982). Cheema (2003) and Khan et al. (2008) illustrate the
DBAK fauna in the middle part of the Chinji Formation, comprising both macro-
and microvertebrate assemblages.

Dhok Bun Amir Khatoon is inadequately recognized fossil site of the
Siwaliks which had got the attention of the researchers towards itself when few
fossils were discovered during the involuntary work for erection of a dam. Earlier
workers (Pilgrim, 1910, 1911; Matthew, 1929; Colbert, 1933, 1935) neither gave
any attention to this site nor mentioned it in their faunal list. Generally, the
Siwalik group in the DBAK area is composed of five lithostratigraphic units,

* Corresponding author: akbaar111@yahoo.ca
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Fig. 1. Map of Pakistan with an enlargement of the Chakwal area and the
location of Dhok Bin Amir Khatoon where the described material has been found.

which are Kamlial, Chinji, Nagri, Dhok Pathan and Soan. The overall lithological
composition of these component formations are fairly identical with those
described for their type sections however they are relatively less thick and
contain more mud stones. Geological analysis of DBAK pointed out that these
deposits show fossil rich sediments covering 6-7 km and are up to 30-40 m thick.
These silt sediments are wealthy in a variety of animal remains.

The studied specimens were collected from the outcrops belong to the
Chinji Formation. The Chinji Formation is composed of red brown mud stone
(Behrensmeyer, 1987; Barry et al., 1982, 2002). The deposits consist of shales,
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siltstones and sand stones. The sandstones are medium to coarse grained and
thick bedded to massive. The locality represents lateral facies associations and
pedogenesis within the fine grained fossil-bearing floodplain deposits that are
characteristic of fluvial depositional environment. This is dominantly composed
of bright red and brown orange siltstones inter bedded with soft, ash grey
sandstones. The sediments were probably deposited in a fluvial environment
leaving behind the fine-grained and fossil-bearing flood plains (Barry et al.,
2002). Fluvial depositional environment is also represented by lithofacies and
characteristic faunal composition. The lithostratigraphy of the area was described
in detail by many researchers (Behrensmeyer et al., 1995; Barry et al., 2002).

The Middle Miocene outcrops of Dhok Bun Amir Khatoon contain a
significant volume of ruminant remains and consequently, a special attention is
paid to the fossils remains of ruminants. The material provides additional
evidence for the middle Miocene/earliest upper Miocene ruminant fauna of
Pakistan.

Abbreviations

PUPC, Punjab University Palaeontological Collection, Lahore, Punjab,
Pakistan; PC-GCUF, Palaeontological Collection of Government College
University Faisalabad, Punjab, Pakistan; Ma, Million years ago.

MATERIALS AND METHODS

The outcrops nearby the Dhok Bun Amir Khatoon village of the Chakwal
district, northern Pakistan (Chinji Formation) have been thoroughly investigated
in order to obtain the ruminant fossils. Surface collection was the primary
method to collect the fossils however the embedded material was excavated with
the help of geological hammers, chisels and fine needles. In the laboratory, the
fine needles and brushes were used to remove sediments. The measurements are
expressed in millimeters and taken with the help of digital caliper.

The morphological and metrical characters of the specimens are described
and their systematic determination is discussed. The catalogue number of the
specimens consists of series i.e., yearly catalogue number and serial catalogue
number, so figures on the specimen represent the collection year (numerator) and
serial number (denominator) of that year (e.g. 09/12). Uppercase letters stand for
upper dentition (e.g. M) and lower case for lower dentition (e.g. m). The
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terminology of the tooth crown elements and manners of measurements follow
Gentry and Hooker (1988).

SYSTEMATIC PALAEONTOLOGY

Order Cetartiodactyla Montgelard, Catzeflis and Douzery, 1997
Infraorder Pecora Linnaeus, 1758 sensu Webb and Taylor, 1980
Family Bovidae Gray, 1821
Subfamily Bovinae Gray, 1821
Genus MIOTRAGOCERUS STROMER, 1928
Miotragocerus cf. gluten (Pilgrim, 1937)

New material

PUPC 69/731, rM2; PUPC 13/54, IM2; PUPC 68/353, Im2; PUPC 13/55,
Im2.

Description and comparison

The cusps in upper molars are in oblique form lingually and the lingual
lobes are less constricted (Fig. 2A, B). The enamel is shiny and rugose. The
labial notch is V shaped. The styles and columns are strong labially. The
mesostyle, metastyle and parastyle are well developed in upper molars. The
metastyle and parastyle are almost equal in height. The metaconus and paraconus
ribs are present. The paraconus rib is connected to the parastyle basally. The
entostyle is absent. The pre-fossette is narrower than the post-fossette. The lower
molars are narrow crowned (Fig. 2C, D). The apices of metaconid and entoconid
are more conical than hypoconid and protoconid. The protoconid is slightly wider
than hypoconid. The post-proto-cristid and post-hypo-cristid are equally strong.
The metaconid rib is stronger than entoconid rib. The ectostylid is present. The
metaconid and the paraconid stylids are equal in height. The anterior transverse
flange is present. The fossettes are narrow.

The upper molars are characterized by quadrate shape, subhypsodonty and
developed parastyle. The lower molars are characterized by brachydonty,
strongly arched teeth, strong mesostylid labially, definitely convex non smooth
lingual wall, shiny enamel, presence of the anterior transverse flange, deep
fossettes of trigonid and talonid. The external features of the dental specimens
are archetypal of Miocene boselaphines often; the conflicting styles of the teeth
make their addition in boselaphines. The studied upper molars are well
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accentuated distinguished than those of Tragoportax (Spassov and Geraads,
2004). Morphometrically, the teeth show the typical resemblance with
Miotragocerus and match (Fig. 2A-D; Table 1) with the type specimens of
Miotragocerus gluten (Pilgrim, 1937; Spassov and Geraads, 2004; Khan et al.,
2010).

Fig. 2. Miotragocerus cf. gluten: A, PUPC 69/731-rM2; B, PUPC 13/54-
IM2; C, PUPC 68/353-Im2; D, PUPC 13/55- Im2. cf. Gazella sp.: E, PUPC 67/83,
right mandible fragment with m2-3. cf. Hyotherium: F, PUPC 13/48, partial
probably lower molar. cf. Conohyus sindiensis: G, PUPC 13/47-IM2. Views are
occlusal (Aa, Ba, Ca, Da, Ea, Fa, Ga), lingual (Ab, Bb, Cb, Db, Eb) and labial (Ac,
Bc, Cc, Dc, Ec).cf. Gaindatherium browni: H, PUPC 13/56-i2 (a, lingual; b, labial;
¢, medial; d, lateral). Scale bar 10 mm.

Subfamily Gazellinae Coues, 1889
Genus GAZELLA Blainville, 1816
cf. Gazella sp.
New material

PUPC 67/83, right mandible fragment with m2-3.
Description and comparison

The lower molars have goat folds along the mesial side (Fig. 2E). The
ectostylid is weak and the enamel is rugose. A longitudinal tubercle is present
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along the mesio-labial side. The entostylid is sharp and prominent. The
protoconid and metaconid are pointed (Fig. 2E). The prae-entocristid and the
post-entocristid are sloped downwardly. The fossettes are narrow and crescent
shape. The metaconid rib is weaker than the entoconid rib. The hypoconulid in
the third molar is prominent, oval shaped with a furrow on the lingual side and it
is inclined towards the labial side. The studied dental material is characterized by
goat fold and small ectostylid. The prominent goat folds on the lower molars are
the characters that support their inclusion into the genus Gazella (Fig. 2E). The
studied dental sample fit well with that of the already described sample of
Gazella sp., reported from the Lower Siwaliks (Pilgrim, 1937). The sample is
insufficient and can be assigned to cf. Gazella sp.

TABLE I.- COMPARATIVE MEASUREMENTS (MM) OF THE CHEEK TEETH OF THE
DHOK BUN AMIR KHATOON RUMINANTS.

Taxa Number Nature/Position Length Width W/L
M. cf. gluten PUPC 69/731* rM2 14.5 14.5 1.00
PUPC 13/54* IM2 13.6 14.3 1.05

PUPC 68/353* Im2 11.9 7.90 0.66

PUPC 13/55* Im2 13.8 8.00 0.57

Gazella sp. PUPC 67/83* rm2 14.7 9.4 0.63
rm3 21.0 8.8 0.41

PC-GCUF 11/05 rm2 16.0 10.0 0.63

PC-GCUF 11/04 rm2 17.0 11.0 0.65

rm3 225 10.0 0.47

PC-GCUF 11/10 Im3 22.0 10.5 0.48

PC-GCUF 11/68 Im3 23.0 11.0 0.47

PUPC 84/131 rml 13.3 9.0 0.67

PUPC 84/127 Im1 12.0 8.0 0.66

Im2 14.0 8.0 0.57

PUPC 84/133 rm2 154 9.7 0.62

rm3 20.0 9.0 0.45

PUPC 94/21 Im3 22.0 9.0 0.40

PUPC 02/15 Im3 22.0 10.2 0.46

PUPC 97/20 Im3 20.0 8.6 0.43

PUPC 86/30 Im3 21.0 9.0 0.42

PUPC 02/22 rm3 215 9.0 0.41

C. sindiensis PUPC 13/47* IM2 16.4 16.4 1.00
G. browni PUPC 13/56* i2 15.9 9.4 0.59

* The studied specimens. referred data are taken from Akhtar (1992), Khan et al. (2009a) and
unpublished specimens.
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Family Suidae Gray, 1821
Subfamily Hyotheriinae
Genus HYOTHERIUM von Meyer, 1834
cf. Hyotherium

New material
PUPC 13/48, partial probably lower molar.
Description and comparison

The material is very poor in nature (Fig. 2F). The part of the molar is
preserved. The molar is bunodont with moderately deep furchen. The cingular
remnant is present. The enamel is moderately thick. The preserved cusp is
inflated to small extent. The material is scanty and it is too difficult to assign it
precisely. However, the morphological features and open lingu-labial notches of
the molar share some characteristics with Hyotherium (Pickford, 1988).

Subfamily Tetraconodontinae Lydekker, 1876
Genus CONOHYUS Pilgrim, 1926
cf. Conohyus sindiensis

New material
PUPC 13/47, IM2.
Description and comparison

The second upper molar has broader the anterior pair of cusps than the
posterior pair ones (Fig. 2G). The molar is almost unworn. The metacone is
slightly smaller than the paracone. The protocone lie more distally than the
paracone. The furchen is shallow. The anterior cingulum is prominent. The labial
cingulum is developed at the median valley end. The feature of the molar:
relatively broadly spaced, tall cusps, poorly developed labial cingulum and great
buccal and lingual swelling of the base associates the smaller tetraconodont
lineage Conohyus. Conohyus sindiensis is a moderate sized member of the genus
and C. indicus is a larger species of the genus (Pickford, 1988; Vander, 1999).
Morphmetrically, the sample agrees to Conohyus sindiensis.
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Order Perissodactyla Owen, 1848
Family Rhinocerotidae Gray, 1825
Subfamily Rhinocerotinae Gray, 1821
Tribe Rhinocerotini Gray, 1821
Subtribe Rhinocerotina Owen, 1845
Genus GAINDATHERIUM Colbert, 1934
cf. Gaindatherium browni

New material
PUPC 13/56, i2.
Description and comparison

The incisor is small and semicircular in outline (Fig. 2H). The incisor is
delicate with thin enamel and the enamel layer is damaged in most of the tooth
surface. The incisor is comparatively slim and weak representing a female
animal. Its worn surface is short. It is straight and its worn surface faces postero-
laterally. Morpho-metrically, the studied sample resembles with the Middle
Miocene Rhinoceros species Gaindatherium browni (Colbert, 1935; Heissig,
1972) and can be assigned to cf. Gaindatherium browni.

DISCUSSION AND CONCLUSION

The Middle Miocene deposits of Dhok Bun Amir Khatoon, Pakistan have
produced a good record of ruminants (Cheema, 2003; Khan et al., 2008, 2011,
Ghaffar, 2010; Samiulla et al., 2012). The remains of ruminants are the most
utilizing source in the determination of ecological changes. In ruminants, as
habitat indicator, mostly Bovidae remains have been used which reflects their
importance (Kappelman, 1988). The rhinocerotids, tragulids, bovids and giraffids
are common elements of the fauna (unpublished data).

The Dhok Bun Amir Khatoon’s faunal composition suggests a fluvial
depositional environment with two successive fossiliferous layers. The lower
layer resembles to the late Oligocene and early Miocene localities of Bugti hills
(Khan et al., 2008; Welcomme et al., 2001). Nevertheless the presence of
Chilotherium blanfordi, ruminants (Dorcatherium sp., Eotragus sp. Eotragus
large size sp., Palaeohypsodontus sp.), and a listriodont suid in the lower layer
suggests an Early Miocene age (Welcomme et al., 1997, 2001; Antoine and
Welcomme, 2000). The upper level represents the fauna of the upper Chinji
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Formation. The selenodonty of the Dhok Bun Amir Khatoon ruminants may be
interpreted for rubbery foods which may have been the marsh vegetation due to
the depositional environment.
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ETHANOL FERMENTATION BY LOCALLY ISOLATED MUTANT
STRAIN OF SACCHAROMYCES CEREVISIAE FSAT-89
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Abstract.- The present study describes the ethanol fermentation by mutant
strain of locally isolated Saccharomyces cerevisiae fari-15. Thirty cultures of yeast
were isolated from different local habitats (air, water, soil etc.). The culture
Saccharomyces cerevisiae fari-15 with maximum ethanol yield (8.5%) was
selected and exposed to UV radiations for different time periods (10, 20 and 30
seconds). The strain irradiated for 30 seconds gave maximum ethanol yield. This
strain was selected and designated as S. cerevisiae FSAT-89. Batch and Fed-batch
fermentation processes were carried out in shake flasks. Fermentation conditions
sugar concentration, temperature, pH, inoculum size, inoculum age, aeration, time
course were optimized for maximum ethanol production. Maximum (9.3 %)
ethanol production was obtained at temperature 35 °C, pH 4.5, inoculum size 6.0 %
(v/v) and inoculum age 24 h and sugar concentration 15 %. Fed-batch fermentation
was carried out to enhance ethanol yield in short time period. Ethanol fermentation
under fed batch fermentation was maximum at 5" stage of fermentation. The results
revealed that S. cerevisiae FSAT-89 showed high efficiency for general strain
improvement than wild-type.

Keywords: Sugarcane molasses, ethanol fermentation, Saccharomyces cerevisiae
FSAT-89, UV mutagenesis, optimization.

INTRODUCTION

In the present state of energy crisis, efforts are being made to reduce the
dependence upon fossil fuels and search for renewable and alternate sources.
Ethanol is the most important alternative liquid fuel that declines negative
environmental impacts of fossil fuel burning (Cardona and Sanchez, 2007). It can
be used in unmodified petrol engines with current fueling infrastructure and it is
easily applicable in present day combustion engine, as mixing with gasoline
(Hansen et al., 2005). Ethanol is a neutral liquid with pleasant smell. The diluted
solution of ethanol has a sweet taste while more intense solutions have very
strong taste (Patil, 1991). The melting and boiling points of ethanol are -114.1°C
and 78.5°C, respectively, and also has density of 0.789 g/ml at 20°C. Ethanol is
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also used as an antifreeze agent in radiators of motor vehicles (Kaur and Kocher,
2002). Ethanol is mainly produced by fermentation of sugary materials. Various
raw materials like sugarcane juice and molasses, sugar beet, beet molasses, Sweet
sorghum and starchy materials like sweet potato, corn cobs and hulls, cellulosic
materials like cocoa, pineapples and sugarcane waste and milk/cheese/whey
using lactose hydrolyzing fermenting strains are reported in the literature (Sree et
al., 2000; Agrawal et al., 1998; Morimura et al., 1997; Bulawayo et al., 1996;
Silva-CA-da et al., 1995; Beall et al., 1992; El- Diwany et al., 1992; Othaman et
al., 1992). S. cerevisiae is the widely used industrial microorganism for ethanol
production and is commonly recognized as "bakers yeast" or "brewers yeast”.
The yeast converts reducing sugars (glucose, fructose and sucrose) into CO, and
ethanol present in the raw material used (Moreira et al., 2005; Converti et al.,
2003; Walker et al., 1990). The present work describes ethanol fermentation
from sugarcane molasses by locally isolated mutant strain of S. cerevisiae.

MATERIALS AND METHODS

Molasses

Sugarcane molasses collected from Shakarganj Mills Limited Jhang,
Punjab, Pakistan was used for ethanol fermentation by S. cerevisiae. Molasses
with initial sugar content of 49 % was diluted to 30% sugar content. Molasses
was pretreated by adding concentrated H,SOa,, heated at 80°C for 30 min and left
overnight. The upper shiny black layer of molasses was collected to be used as
fermentation medium while precipitates of trace metals (yellowish brown) left at
the bottom.

Organism

Yeast cultures were isolated from different local habitats (water, soil, air
etc.) by pour plate method. Independent young colonies were transferred to yeast
extract peptone glucose (YPG) agar slants and incubated at 30°C for 24 h. The
isolated cultures were screened to check their ethanol producing efficiencies
through fermentation technique. The best culture of S. cerevisiae was selected
and identified under the microscope (Nikon Eclipse E 200).

UV mutagenesis of S. cerevisiae

Twenty four hours old culture of S. cerevisiae was used for UV
mutagenesis following the method described by Petrea (Mukhtar et al., 2010).
The 24 h old culture grown on YPG agar plates was placed under UV lamp
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(CAMAG, USA) at a distance of 55 cm and were irradiated at 254 nm for 10, 20
and 30 seconds. The agar plates were kept in the dark for 1 h. The irradiated
yeast colonies were then spread onto YPG agar plates and kept at 30°C for
incubation (EHRET BK4444, Germany) for three days and then mutant strain
was transferred onto agar slants.

Fermentation techniques
Batch fermentation

Batch fermentation was carried out in 500 ml flasks containing clarified
sugarcane molasses (15 % sugar concentration) with initial pH of 4.5. The
fermentation medium was supplemented with salt solutions. The fermentation
medium was inoculated with 24 h old mutant strain of S. cerevisiae.

Fed-batch fermentation

Fed-batch fermentation was carried out in 1000 ml Erlenmeyer flask
containing 1000 ml medium with initial pH of 4.5 15% (w/v) sugar
concentration, 6% (v/v) inoculum size at 35°C. After 24 h, 600 ml fermented
broth was taken out from the flask under aseptic conditions and in return 600 ml
fresh sterilized medium was added to the flask and the fermentation was
continued. The process was repeated similarly for another four stages up to 120h.

Analytical method
Qualitative analysis of ethanol

About 5 to 10 ml fermented sample was taken and a pinch of potassium
dichromate and a few drop of H,SO. were added. The color of the sample turned
from pink to green which indicated the presence of ethanol.

Quantitative analysis of ethanol

The ethanol content in the fermented broth was measured by ebulliometer
(Mukhtar et al., 2010).

Analysis of reducing sugars

Reducing sugars in fermented mash were estimated by rapid method
(Zaidi, 1998).
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RESULTS AND DISCUSSION
Isolation and screening of yeast cultures

A total of 30 cultures of yeast were isolated from different local habitats
(air, water soil etc.) and screened for ethanol production efficiencies (Table I).
The locally isolated S. cerevisiae YS-15 gave better results (8.5%) after 48h of
incubation.

Extensive studies have been carried out on the fermentation process of
ethanol by fungus, bacteria and especially through yeast cells (Bajaj et al., 2001).
However, S. cerevisiae remained the organism of choice (Moreira et al., 2005;
Converti et al., 2003; Walker et al., 1990). This is due to the fact that these
facultative anaerobes utilize Embden-Meyerhof pathway by having invertase
genes and invertase enzymes for the conversion of sugars to ethanol and carbon
dioxide or other metabolites (Fregonesi et al., 2007; Kreutzfeldt and Witt, 1991).

Improvement of culture through UV mutagenesis

The culture of S. cerevisiae YS-15 was improved through UV mutagenesis
to enhance ethanol production. S. cerevisiae YS-15 was exposed to UV radiation
for different time periods (10, 20 and 30 Sec.) (Table I1). The best culture was
selected for the optimization of fermentation conditions. S. cerevisiae FSAT-89
gave better results (9.3%) than wild-type as compared with the work reported by
other workers (Petrea, 2008).

Effect of sugar concentration

Sugar concentration in molasses was varied (15, 20, 25 and 30 %) to study
their effect on ethanol production by S. cerevisiae FSAT-89 (Fig.1). Maximum
ethanol production (9.3%) was obtained in the medium containing 15% sugar
content. Further increase in sugar concentration decreased ethanol production. It
is due to the fact that medium viscosity was increased because of higher sugar
concentration, which resulted in the decreased metabolism, hence reduction in
the ethanol production Monte et al., 2003; Amutha and Paramasamy, 2001).

Fermentation conditions

Temperature 35°C, pH 4.5, inoculum Size 6.0 % (v/v), inoculum age 24 h,
time of fermentation 48 h.



ETHANOL FERMENTATION

TABLE .- CULTURES OF YEAST ISOLATED FROM DIFFERENT LOCAL HABITATS.

Sr. No. Isolates Ethanol production (%)
1 fari-1 8.3
2 fari-2 75
3 fari-3 6.8
4 fari-4 5.2
5 fari-5 8.2
6 fari-6 8.0
7 fari-7 7.3
8 fari-8 6.5
9 fari-9 7.0
10 fari-10 7.8
11 fari-11 5.8
12 fari-12 7.2
13 fari-13 7.9
14 fari-14 6.4
15 fari-15 8.5
16 fari-16 4.5
17 fari-17 6.6
18 fari-18 4.9
19 fari-19 7.4
20 fari-20 3.9
21 fari-21 5.0
22 fari-22 8.4
23 fari-23 7.6
24 fari-24 3.5
25 fari-25 4.8
26 fari-26 6.3
27 fari-27 8.1
28 fari-28 5.1
29 fari-29 6.2
30 fari-30 7.7

TABLE Il.- UV MUTAGENESIS OF SACCHAROMYCES CEREVISIAE FARI-15.

Sr.No. UV exposure time (Sec.) Ethanol production (%)
1 10 8.7
2 20 8.9

3 30 9.3
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Fig. 1. Effect of sugar concentration on ethanol production.

Effect of temperature

Temperature has significant effect on ethanol production. The effect of
temperature on ethanol production by S. cerevisiae FSAT-89 was investigated at
different temperatures (25-40°C). Ethanol production was increased with
increase in temperature up to 35°C (Fig.2). Maximum ethanol yield (9.3%) was
obtained at 35°C. Further increase in temperature greatly reduced ethanol yield.
This finding is in agreement with other workers (Sridhar et al., 2002; Unaldi et
al., 2002).

Effect of pH

Effect of initial pH of fermentation media was studied in the pH range of
4.0-5.5 (Fig.3). The maximum conversion of sugar to ethanol by Saccharomyces
cerevisiae FSAT-89 was achieved at pH 4.5. Ethanol yield was decreased by
increase in pH due to the lower metabolic rate of the yeast cells. With increase in
pH yeast produces acid rather than alcohol (Amutha and Paramasamy, 2001;
Kourkoutas et al., 2004; Mathewson, 1980).
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Fig. 2. Effect of temperature on ethanol production.
Fermentation conditions

Sugar concentration 15 %, pH 4.5, inoculum size 6.0% (v/v), inoculum age
24 h, time of fermentation 48 h.

Fermentation conditions

Sugar concentration 15%, temperature 35°C, inoculum size 6.0 % (v/v),
inoculum age 24 h, Time of fermentation 48 h.

Effect of inoculum size

The size of inoculum in ethanol fermentation is of great importance in
completing the fermentation process. Different sizes of inoculum ranging from
4.0-10.0 % (v/v) were used to inoculate the fermentation media (Fig. 4).
Maximum ethanol production was achieved when inoculum size was 6.0 %.
Further increase in inoculum size did not result in the considerable enhancement
of ethanol production. This finding is not in agreement with other workers who
reported 3% inoculum size for maximum ethanol production (Fregonesi et al.,
2007; Tahir et al., 2010; Alegre et al., 2003).
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Fig. 4. Effect of inoculum size on ethanol production.
Fermentation conditions

Sugar concentration 15%, temperature 35°C, pH 4.5, inoculum age 24 h,
time of fermentation 48 h.

Effect of inoculum age

Inoculum age is very important in obtaining maximum ethanol production
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with minimum time. The inoculum of different age (12-48 h) was used to
inoculate fermentation media (Fig. 5). Maximum ethanol production (9.5%) was
obtained when 24 h old inoculum of S. cerevisiae FSAT-89 was used. This work
is in agreement with the work done by other worker (Manikandan and
Viruthagiri, 2010).

10 1

9.5 1

R? =0.691

Ethanol Production (%)

12 24 36 48

Inoculum Age (h)

Fig. 5. Effect of Inoculum Age on Ethanol Production
Fermentation conditions

Sugar concentration 15%, temperature 35°C, pH 4.5, inoculum size 6.0%
(v/v), time of fermentation 48 h

Effect of aeration

The effect of aeration on ethanol production by S. cerevisiae FSAT-89 was
studied by varying volumes of fermentation medium from 200-400 ml (in 500 ml
Erlenmeyer flask). Maximum ethanol production was obtained, when 400ml
working volume was used in 500 ml Erlenmeyer flask while low production was
obtained at other volumes (Fig. 6). It is important to avoid a high degree of
aerobic metabolism which utilizes sugar substrate but produces no ethanol. It has
been found that trace amounts of oxygen may greatly stimulate yeast
fermentation (Tahir et al., 2010).
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Time course of ethanol fermentation

Fermentation profile of ethanol production was studied by carrying out
fermentation for different time periods ranging from 24-120 h (Fig. 7). It was
found that maximum ethanol (10.8%) was produced after 120 h with complete
utilization of reducing sugars by S. cerevisiae FSAT-89 (0.00% residual sugars).
This work is in agreement with the work done by other workers (Asli, 2010;
Mariam et al., 2009; Pramanik, 2003).
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Fed-batch fermentation

The ethanol production by fed-batch fermentation was investigated under
same optimum conditions as were used in batch process up to six stages.
Maximum ethanol production (10.2 %) was observed at 5" stage and then
gradually decreased (Table I11). Fed- batch process gave higher ethanol yield (9.5
%) than batch fermentation. This is in agreement with the work done by other
workers (Vu and Le, 2010; Laluce et al., 2009).

TABLE Ill.- FED-BATCH ETHANOL FERMENTATION BY  SACCHAROMYCES
CEREVISIAE FSAT-89

Sr.No. Fermentation stage Ethanol production (%)
1 1t 8.9
2 2nd 9.0
3 3rd 9.1
4 4t 9.3
5 5t 9.5
6 6t 7.9
CONCLUSION

It was concluded from the present research work that S. cerevisiae FSAT-
89 showed high efficiency (9.3%) in batch fermentation under optimized
conditions (temperature 30°C, pH 4.5, inoculum size 6%(v/v), inoculum age 24
h). Fed-batch fermentation was carried out to enhance ethanol yield in short time
period.
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RELIABILITY OF URINE PUS CELL COUNTS ON MICROSCOPY
CORRELATED WITH URINE CULTURE COLONY COUNTS ON
CULTURE MEDIA FOR UTI DURING PREGNANCY
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Abstract.- The urine pus cell counts reliability upto a level of significance as
a significant pyuria was correlated with urine culture colony counts as a significant
bacteriuria for the diagnosis of UTI during pregnancy. The correlation between
significant pyuria and bacteriuria will be ensured the interpretation of urine pus cell
counts under un-centrifuged microscopic examination as a rapid screening test
which either investigate the UTI during pregnancy or reinvestigate the limit of
urine pus cell counts in pregnant women. Present study of significant pyuria was
recognized by following semi quantitative method for urine sample wet mount film
preparation and 5-8 consecutive fields examination microscopically by using 40x
objective lens as a high power field 2-4 pus cell/HPF. The significant bacteriuria
was also recognized on the basis of urine sample measured quantity characterizing
calibrated loop method for culture by following the semi quantitative culture
method for urine sample culture colony count estimation visually as a colony
forming unit per milliliter quantity >105 CFU/ml. In our study 56% urine samples
out of 100 were positive by characterizing 2-4 pus cell/HPF under un-centrifuged
microscopy called significant pyuria then on CLED agar culture was also positive
by evaluating >10°CFU/m called significant bacteriuria and 35% urine samples out
of 100 was negative by characterizing 1-2 pus cell/HPF called insignificant pyuria.
Gynecological clinicians can easily interpret significant pyuria for the management
of UTI during pregnancy.

Keywords: Significant pyuria, Bacteriuria, Urinary Tract Infection (UTI), High
Power Field (HPF), Colony Forming Unit (CFU).

INTRODUCTION

The reliability of urine pus cell counts upto a level of significant number
as a significant pyuria and urine culture colony counts upto a level of significant
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growth as a significant bacteriuria has correlated for the diagnosis of UTI during
pregnancy (Lin and Fajardo, 2008).Gynecological clinicians deal pregnant
women suffering from UTI because they are enormously aware from bacterial
UTI and their causative complications during pregnancy (Colgan et al., 2006).

The ingestion and digestion capability as a phagocytic activity containing
WBC or neutrophils detect bacteria as a foreign particle then either engulf or
secrete lecocidin toxin which lyze and dead the neutrophils in the form of dead
host cell endogenous material as a pus cell then excretes in urine by the process
of blood filtration through kidneys as a part of human excretory system
(Madiagan, et al., 2006; Ahmad, et al., 2015).

Significant pyuria is recognizing by following the semi quantitative
method as a high power field under microscopic examination (Monica, 2006)
then culture by following the semi quantitative culture method as a colony
forming unit per milliliter under visual examination (John and Michel, 2006).

MATERIALS AND METHODS

Total 100 urine specimens were collected where 70 from GNSSH, Multan
road, Lahore and 30 from SMCH, Raiwind road, Lahore with the coordination of
Gynecological outpatient department. Urine specimens after collection were
labeled and transported to the Microbiology laboratory without any delay
(Monica, 2006).

Significant pyuria is recognizing by following the semi quantitative
method for urine sample wet mount film preparation manually and 5-8
consecutive fields examination microscopically by using 40x Objective lens as a
high power field characterizing 2-4 pus cell/HPF (Thomas, et al., 1996).

CLED agar media was prepared in disposable petri plate under sterilization
by autoclaving (Mackey and Sandys, 1966). Urine sample measured quantity
characterizing calibrated loop method was used for culture on CLED agar then
incubate at 37°C for overnight period (Monica, 2006; Shahzad, et al., 2013).

Significant bacteriuria is also recognizing by following the semi
quantitative culture method for urine sample culture colony count estimation
visually as a colony forming unit per milliliter quantity of urine sample
characterizing >10° CFU/ml (Thomas, et al., 1996).
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RESULTS AND DISCUSSION

Out of 100 urine samples 35 (35%) were showed insignificant bacteriuria
(<10* CFU/ml) by characterizing 1-2 pus cell/HPF and 56 (56%) were showed
significant bacteriuria (>10° CFU/mI) by characterizing 2-4 pus cell/HPF and 9
(9%) were also showed significant bacteriuria (>10° CFU/ml) by characterizing
10-12 pus cell/HPF as shown in Table I.

TABLE I.- CHARACTERIZATION OF BACTERIURIA WITH DIFFERENT NUMBERS OF
PUS CELL/HPF COUNT

Pus cell/HPF CFU/ml Total
< 10000 CFU/ ml  <100000 CFU/ ml

1-2 Pus Cell/HPF Count 35 0 35
% of Total 35.0% .0% 35.0%
2-4 Pus Cell /HPF Count 0 56 56
% of Total .0% 56.0% 56.0%
10-12 Pus Cell / HPF  Count 0 9 9
% of Total .0% 9.0% 9.0%
Total Count 35 65 100

65 urine samples out of 100 were positive for significant bacteriuria (>10°
CFU/ml) by characterizing 2-4 pus cell/HPF and 10-12 pus cell/HPF respectively
as shown in Table II.

Correlation between pus cell/HPF and bacterial CFU/mI were significantly
positive by characterizing p-value = 0.0001 and r = 0.935 as shown in Table
Ila,b.

Relationship between 2-4 pus cell/HPF and >10° CFU/ml in 56 (56%)
urine samples and 10-12 pus cell/HPF in 9 (9%) urine samples has showed 100%
sensitivity (Table I). Lin and Fajardo (2008) had also evaluate durine esterase
and nitrite test for the evaluation of urine culture test with 100% sensitivity then
correlate with our study results.

Out of 100 urine samples 56 (56%) characterize 2-4 pus cell/HPF and 9
(9%) urine samples characterize 10-12 pus cell/HPF on un-centrifuged urine
microscopy method (Table ). The same study method was adopted by Pryles and
Elicot (1965) and assessed 90% sterile urine specimens, 39% >100,000
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organisms/ml urine specimens containing 10 pus cell/C. mm then correlated with
>10° CFU/m. The results of both studies were same as our work.

TABLE Il.- CHARACTERIZATION OF 2-4 PUS CELL/HPF AND 10-12 PUS CELL/HPF

Pus cell/HPF CFU/ml Total
< 10000 CFU/ ml <100000 CFU/ ml

1-2 Pus Cell/HPF 35 0 35

2-4 Pus Cell /HPF 0 56 56

10-12 Pus Cell / HPF 0 9 9

Total 35 65 100

TABLE Ill.a- CORRELATION BETWEEN SIGNIFICANT PYURIA AND BACTERIURIA

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 1.000E22 2 .000
Likelihood ratio 129.489 2 .000
Linear-by-Linear association 78.387 1 .000
N of valid cases 100
No. of nalid cases 100

TABLE Illb.- CORRELATION BETWEEN PUS CELL/HPF AND BACTERIAL CFU/mlI

Value Asymp.Std.  Approx. T°  Approx. Sig.

Error?
Interval by interval ~ Pearson's R .890 .021 19.305 .000¢
Ordinal by ordinal Spearman .935 .023 26.087 .000¢
Correlation
No. of Valid Cases 100

Bacterial CFU/ml and pus cell/HPF shows relatedness in which 65 urine
samples show 2-4 and 10-12 pus cell/HPF on urine direct microscopy and >10°
CFU/ml on urine culture (Table 11). The same practice was performed by Lam et

al. (1969) where Gram stain procedure was performed which showed 80-95%
CFU evaluation for similar results.

On statistical analysis, it was proved that significant pyuria (2-4 and 10-12
pus cell/HPF) and significant bacteriuria (>10° CFU/ml) were showed a
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significant positive correlation by obtaining p-value = 0.0001 and r = 0.935. In
another study James and Arthur (1963) showed the same kind of comparison
between wet film examination for cell counting (pus cell/HPF) and urine culture
evaluation for colony counting (CFU/mI) where 65% correlation indicates UTI.

Gynecological clinicians can easily interpret significant pyuria on direct
urine microscopy for the early management of UTI during pregnancy.
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BIODIVERSITY AND DISTRIBUTION OF THE ORTHOPTERN
INSECTS OF PAKISTAN

MUHAMMAD SAEED WAGAN* AND RIFFAT SULTANA

Department of Zoology, University of Sindh, Jamshoro.

Abstract.- The present paper deals with the grasshoppers belonging to
families Acrididae, Dericorythidae, Pamphagidae, Pyrgomorphidae, Tetrigidae and
Eumastacidae collected from the different ecological zones of Pakistan for the last
forty years and lodeged at Sind Entomological Museum, Sindh University (SEM).
Most of the species of Pamphagidae are endemic with restrictive habitat at higher
altitude ranging 1500 to 2500 meters from sea level. However, during the present
study the species of family Pamphagidae has been recorded from a new locality i.e.
Ranni Kot and at low sea level. More detailed study on the Orthotpera of Ranni Kot
(Sindh), Mekran (Balochistan), mountainous areas of Khyber Pakhtunkhaw, Zhob,
Quetta and Naushki of Balochistan will bring some more interesting facts. Beside
this, the species not previously reported from this area including rare species are
Aularches miliars pseudopunctatus Kevan, Pterorthacris subcallosa Uvarov,
Pyrgomorpha inaequaulipennis Bolivar, P. hemiptera Uvarov, P.cognota miniata
Uvarov  (Pyrgomorphidae); flightless genera Paraconophyma kashmirca
Mishchenko, Paraconophyma minuta Mishchenko, Kabulia balucha Uvarov,
Kabulia sp. montanae species of subfamily Gomphocerinae (Acrididae), Dericorys
spp, Conophoma spp. (Dericorthyidae); Bolivaritettix nilgricus (Hebard),
Eucriotettix monatanus (Hancock), Thoradonota nodulosa spiculoba Hancock
(Tetrigidae), Gomphomastax calavata, G. bulbosus, G. monsoonia and G.
moderata (Gomphomascidinae). Furthermore, occurrence of many of the
previously recorded species has been confirmed and their distribution has been
extended to new localities.

Key words: Acrididae, Dericorythidae, Pamphagidae, Pyrgomorphidae, Tetrigidae,
Eumastacidae, ecological zones, rare species.

INTRODUCTION

The grasshoppers are one of the very familiar group of insects to mankind.
The fact is that the locusts, the notorious members of the group, are of common
sight during swarms. Among the desert fauna the desert locust (Schistocerca
gregaria) is recognized as a threat to agriculture production in Africa and south
west Asia for thousands of years. A published account of locust invasion in North
Africa date back to about AD811. Locust scourges are referred to in the Bible as
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well as in Quran Shareef. “So we sent (plagues) on them wholesale death Locusts
Lice Frogs and Blood: signs openly Self-explained; but they were steeped in
arrogance a people given to sin.” (Surah 7. Al-Araaf, verse 133, Makkah).
“They will come forth their eyes humbled from (their) graves (torpid) like locusts
scattered abroad.” (Surah 54. Qamar, verse 7, Makkah).

The systematic of Orthoptera of Pakistan has been studied after and before
the creation by a number of authors over a considerable period of time. These
include Walker (1870), Stal (1873, 1876), Brunner Von Wattenwyl (1893),
Bolivar (1902, 1912,1914, 1918), Hancock (1911), Kirby (1914), Uvarov (1921
a,b, 1923, 1925, 1931, 1932, 1941ab, 1942ab, 1943, 1954, 1966, 1977),
Mishchenko (1936, 1952) Ramme (1952), Dirsh (1950, 1954, 1958,1961,1975),
Willemse (1951), Bei-Bienko and Mishchenko (1951 a,b), Dirsh and Uvarov
(1953), Mohyuddin (1955), Ahmed (1958), Kevan (1959), Akbar (1959), Kevan
and Akbar (1964), Kevan and Wagan (1987), Kevan and Hsuing (1988, 1989),
Kevan et al. (1969, 1972, 1973, 1974), Akbar (1963, 1966 ab, 1968, 1971,
1973), Hollis (1963, 1965,1968, 1971, 1975), Jago (1963, 1967, 1969, 1971,
1977, 1984, 1996 a,b), Baloch (1966), Moeed (1966, 1971), Noushaba (1967),
Sajida (1967), Shams-ul-haque (1968), Mason (1973), Irshad et al. (1977),
Hsiung, and Kevan, (1975), Popov and Kevan (1979), Ahmed (1980), Ritchie
(1981, 1982), Ritchie and Pedgley (1989), Solangi (1987), Wagan (1988, 1990),
Wagan and Mughal (1990, 1992), Wagan and Solangi (1990), Grunshaw (1991),
Blackith (1992), Wagan and Kevan (1992),Wagan et al. (1992), Suhail, (1994),
Sergeev (1995) , Tokhai (1996), Wagan and Naheed (1996, 1997), Yousuf
(1996), Ingrisch (1989), Tokhai et al. (1999), Eades (2000, 2012), Baloch
(2000), Baloch and Wagan ( 2000), Garai (2002), Wagan and Naheed (2000,
2001a,b), Wagan and Soomro (2001), Riffat et al., (2002), Sultana and Wagan
(2003), Khahid et al., (2004), Soomro and Wagan (2005), Wagan and Riffat
(2006), Soomro (2007), Riffat (2008), Wagan and Riffat (2006), Riffat and
Wagan, (2007, 2008), Riffat et al.(2007, 2013), Bughio (2012) and Bughio et al.
(2011, 2012, 2013).

The zoogeographical position of the Pakistan is very peculiar because this
country lies at the transitional zone among three of the world’s six major
zoogeographical regions i.e. the Palaearctic, the Oriental and the Ethiopian. The
Oriental fauna zone is bounded on the west by the river Indus and on the north by
Himalayas and extending eastward to embrace south west China the Philippines
and most of Indonesia. Most of the dry mountainous country to the west of the
Indus River falls outside of the Oriental region and forms the part of the
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Palaearctic region. Extreme south-west of the country represents Ethiopian
region Serjeev (1995). Orthoptera of Pakistan is also poorly studied by Song
(2010). Recently it has become particularly challenging to work on Pakistan
fauna due to logistically and politically. Further more there are, however,
considerable gaps in our knowledge of the grasshoppers from this region and it
was considered that it might prove useful, in the light of this to study
accumulation of Orthoptera collected from various provinces and those remote
areas of Pakistan not easly to visit. Now a days during 1972 to 2012 and now
housed at Department of Zoology, University of Sindh, Jamshoro. The present
study does not pretend to rectify situation to any major degree but it will fill in
certain gaps.The system of classification followed is that of Orthoptera species
on line version 5.0/5.0

MATERIALS AND METHODS

This paper is based on the samples collected by author and his students
from Sindh (1972-75, 1982-1988, 2002-2012), Balochistan (1981, 1993-195,
2002-2012), Punjab (1992, 1995-1997, 2002-2012), Khyber Pukhtun Khwa (KP)
(1985, 1987, 1992, 1995, 1997, 2002-2012) and Gilgit Baltistan (1992 only).

Pakistan is situated between 24° N and 37° N Latitude and between 61° E
and 75° E Longitude. On the southern part is the Arabian Sea, on the west is Iran,
on the northwest part lies Afghanistan, China is towards the northeast. On the
gast it has a long border with India and with China we have common frontier
with the Gilgit Agency and Baltistan (now Gilgit Baltistan Province).

The important geographical features of the country are the high lands and
inland basin of Balochistan and the low lands of the Punjab and the lower Indus.
To the West of Sindh are the Kirthar Mountains and northwestern areas adjoining
the Kalat division. These are dry and arid, with Palaearctic topography. Several
inland basins are formed by the separate ranges of these mountains south of
Quetta. In the north, Chaghai hills separate Balochistan from Afghanistan. The
Mekran ranges composing of parallel ridges aligned west to east are found along
the Balochistan coast. The wide valley of Dasht river separates the coastal ranges
from the inner ranges of Kech and Kolwa and in its lower reaches broadens out
into Deashtiari plain on both sides of the Iran border. The sand stone ranges of
Sulaiman and the Kirthar Mountains connect the high plateau of Kohat and
Wazirstan in the north western Pakistan and south and south-west region. The KP
province is mostly mountainous and rocky, and is crossed by several
mountainous ranges, including the Hindu-kush in the north-west, the Himalayas
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in the northeast, and the Sulaiman and Safed Koh ranges in the west. Climate is
dry-sub humid and cold. The eastern region consists of the sand belt stretching
from the borders of Bahawalpur (Punjab) to the Runn of Kutuch and is part of
Rajistan Desert called Thar. The northern Punjab is a vast semi arid plain and are
extensively irrigated by various rivers. Southern Punjab-Cholistan is dry and hot
and north is sub humid and cold. .Much of the lower Indus Plain is occupied by
the Thar Desert of Sindh with mostly parallel and ridged aligned north east to
south. West of Thar lies Deltaic area with rich alluvial soil crossed by numerous
river channels. The present work was undertaken from 1972 to 2013. Many
expeditions were undertaken during the same period throughout the Pakistan.
During such expeditions, the areas of wide geographical nature were visited
ranging from agricultural lands, semi desert/desert, semi mountainous and
mountainous areas having the vegetation of grasses, crops, herbs and shrubs for
the purpose to collect specimen.The various districts of the different provinces of
Pakistan visited (Fig. 1) for the collection of grasshoppers, both of minor and
major economic importance. The material was preserved by conventional
methods and stored in standard entomological cabinets with labels showing
locality, date of collection and collector name. Nepthalene balls were placed in
boxes to prevent the specimens from the attack of ants and other insects.

=
@ilgit Agency
& AN

PAKISTAN

ADMINISTRATIVE DIVISIONS

Fig. 1. Map of Pakistan showing the surveyed Districts.
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RESULTS AND DISCUSSION

As a result of surveys in various representative localities of ecological
zones of Pakistan, a total of 31,200 specimens in six families collected have
been shown in Table I. The list of species and their distribution in various
provinces of Pakistan is shown in Tables 11-VII. The largest family is Acrididae
with 120 species followed by Pyrgomorphidae 15 species, Tetrigidae 14 species,
Pamphagidae 06 species, Dericorythidae 06 species and Ghomphomasticidinae
02 species. Table VIII shows the number of species reported by various workers.

TABLE I.- NUMBER OF SPECIMENS COLLECTED FROM DIFFERENT PROVINCES OF

PAKISTAN.
Family Number of specimens
Acrididae 25,000
Dericorythidae 100
Pamphagidae 100
Pyrogomorphidae 5000
Tetrigidae 1000
Eumastacidae 50
Total 31250

Superfamily: Acridoidea
Family Acrididae

This is the largest family of Orthoptera, and indeed, of all Orthopteroids. It
includes all the true locust and grasshoppers. Tweleve subfamilies of this family
were studied and are given below.

Acrididae: Acridinae (Table 11 A, Fig. 2)

A few tribes of Acridinae (Acridini, Truxalini, and Phlaeobini) are
composed mainly of phytophilous and are widely distributed throughout the
country along road sides, agriculture crops, and water channels. The Acridini and
Truxalini are characterized by large size, head conically ascending with flattened
antennae, eyes situated towards the apex of head, hind femora strongly elongated
and narrow. In all species the female is very much larger than the male. The hind
wing is hyaline or slightly greenish in Acrida L. (Fig. 2A) while in Truxalis
Fabricius brightly colored with tessellated pattern formed by darkened transverse
veinlets. The most pronounced colour is found in Truxalis fitzgarldi (Fig. 2B, C)
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H

Fig. 2. A, Acrida exaltata (Walker), male; B &C, Truxalis fitzgeraldi (Dirsh)
B, male C, female; D &E, Truxalis eximia eximia (Eichwald) D, male; E, female;
F. Truxalis procera Klug. male; G, Phlaeoba tenebrosa (Walker), male; H.
Duroniella laticornis (Krauss), male.
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TABLE. Il. - SHOWING THE DISTRIBUTION OF FAMILY ACRIDIDAE IN VARIOUS

PROVINCES OF PAKISTAN.

Sindh

Balochistan

Punjab

Khyber
Pakhtunkhwa

Gilgit

Baltistan

(A) Subfamily Acridinae
Tribe Acridini
Acrida exaltata (Walker)

Tribe Truxalini

Truxalis fitzgeraldi (Dirsh)
T. eximia eximia (Eichwald)
T.procera Klug

Tribe Phlaeobini

Phlaeoba tenebrosa (Walker)
Phlaeoba panteli Bolivar
Duroniella laticornis (Krauss)
Duroniella laeviceps Uvarov

(B) Subfamily Calliptaminae
TribeCalliptamini
Callptamus italicus italicus
Ramme

C.balucha balucha Uvarov
C. barbarus barbarus Costa
C. tenuicerics Tarb.

Genus Sphodromerus Stal
Sphodromerus undulatus
undulatus (Kirby

S. undulatus afghanus
B.Bienko

S. undulatus pedestris Uvarov
S. undulatus salinus Uvarov
S. luteipes rubripes Uvarov

S. Indus Soomro and Wagan

Genus Acorypha Krauss
Acorypha glaucopsis
(Walker)

(C) Subfamily Catantopinae
Tribe Catantopini
Diabolocatantops innotabilis
(Walker)

+ 4+ + +

+ +

+ 4+ + +

+ 4+ + +

+ 4+ + +

Continued
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Sindh  Balochistan  Punjab Khyber Gilgit
Pakhtunkhwa  Baltistan

Tribe Paraconophymatini
Paraconophyma kashmirica _ _ + + -
Mishchenko
Paraconophyma minuta + -
Mishchenko - - -
Subfamily
Cyrtacanthacridinae
Cytacanthacridini
Anacridium aegyptium (L) + + + + _
Anacridium rubrispinium B. + + + +
Bienko -
Cyrtacanthacris tatarica (L) + _ + + _
Schistocerca gregaria + + + + _
(Forskal)
Patanga succinata _ _ _ + _
Patanga japonica (Bolivar) _ _ _ + _
Subfamily Eyprepocnemidinae
Tribe Eyprepocnemidini
Eyprepocnemis alacris alacris + + + + _
(Audinet-Serville)
E. alacris impicta (Uvarov) + + - -
E. rosea Uvarov - - + :
Heteracris littoralis + + + +
(Rambur) -
H. adspersa (Redtenbacher) + + + +
H. notabilis Uvarov + + + + -
H. persa Uvarov - + - - :
Shirakacris shirakii Bolivar - - - + _
Genus Cataloipus I. Boliva
Cataloipus cognatus (Walker) + - + - _
Genus Choroedocus |. Bolivar
Choroedocus illustris + + + +
(Walker) -
C. robustus Serville + - - _ _
Genus Tylotropidius Stal
Tylotropidius varicornis - - + +

(Walker)

Continued
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Sindh

Balochistan

Punjab

Khyber
Pakhtunkhwa

Gilgit

Baltistan

(F) Subfamily Gomphocerinae

Tribe Arcypterini
Aulacobothrus punjabensis
Naheed and Wagan

A luteipes (Walker)
Crucinotacris decisa
Leionotacris bolivari
(Uvarov)

L. beeshamsensis Riffat and
Wagan

Dociostaurini
Docoistarus tartarus
(Stchelkanovtzev)

D. nigrogeniculatus
Tarbinsky

Gomphocerini
Chorthippus indus Uvarov
Ch. angulatus Tarbinsky
Ch. dorsatus (Zett)

Ocbhrilidini

Gonista sagitta Uvarov
Gonista rotundata Uvarov
Ochrilidia ahmadi Wagan and
Naheed

O.beybienko Cejan

O. gracilis gracilis (Krauss)
O.hertata hertata Bolivar
Oxypterna afghana Ramme
O. akbari Moeed

O. isoformis Mooed

O. scapularis Moeed

Genus Brachycrotaphus
Krauss

Brachycrotaphus longiceps (I.
Bolivar)

Genus Gelastrohinus Brunner

Gelastrohinus semipictus
(Walker)

+ 1

+ 1

+ 1

+ 4+ + +1

+ 1

+ + +

+

+ 1

+ 1

+ 1

+

Continued
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Sindh  Balochistan  Punjab Khyber Gilgit
Pakhtunkhwa  Baltistan

Genus Mesopsis
Mesopsis cylindricus(Kirby)
M. iranicus (Uvarov) +

+
+

Genus Stenohippus

Stenohippus mundus (Walker) + + + +
S. trapezoidalis (1.Bolivar) - +
S. xanthus (Karny) + +

+

Genus Leva
Leva indica (l. Bolivar) + +

(G) Subfamily Hemiacridinae
Tribe Hieroglyphini
Hieroglyphus akbari - + - -
Riffat and Wagan

H. banian(Fabricius) + +
H. nigrorepletus I. Bolivar
H. oryzivorus Carl

H. perpolita (Uvarov)

+ 4+ +1
+1 o+
+1 o+
+1 o+

Tribe Leptacrini +
Leptacris tokhai Tokhai et al

(H) Subfamily Oedipodinae

Acrotylini

Acrotylus humbertians, + + + + +
Saussure.

A.insubricus insubricus, - + - -

Scopoli

A. patruelis, Herrich-Schaffer. - + - -

A longipes longipes, + - - -

Charpentier

A.longipes subfasciatus, Bei- + + + +

Bienko.

Epacromini

Aiolopus thalassinus + + + +
thalassinus, Fabricius

A.thalassinus tamulus, + + + +
Fabricius.

A.simulatrix simulatrix, + + + +
walker.

Continued
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Sindh  Balochistan  Punjab Khyber Gilgit
Pakhtunkhwa  Baltistan

Hilethera aelopoides, Uvarov. + + + + _
H.turnica Uvarov +
H.balucha Bughio et al. ~ + ~ ~ _
Locustini
Locusta migratoria Linnaeus + + + +
Gastrimargus africanus + + + + +
sulphureus,Bei-Bienko
Oedaleus abruptus, Thunberg. - - + -
0O.rosescens. Uvarov. + - + - -
O.senegalensis Krauss. + + + + B
S.notabilis cincitipes Uvarov + _ _ _ :
Scintharista notabilis pallipes + + + + +
Uvarov.
Scintharista notabilis - - - + +
brunneri Saussure
Oedipodini
Oedipoda coerulescens. - + - - B
Linnaeus.
O.fadtshenkoi pamirica - + + - B
Saussure.
O himalayana Uvarov _ _ _ + +
O.miniata atripes, Bei- - + - + +
Bienko.
Mioscirtus wagneri + + + + _
rogenhoferi, Saussure.
Sphingonotini
Sphingonotus akbari + _ + _ B
Wagan and Naheed.
S. balteatus balucha Uvarov. - + - - -
S. balteatus himalayanus - + - - +
Uvarov
S.hussaini Wagan &Naheed - - + - -
S.longi pennis Saussure. - + + -
S.maculatues petraeus. Bei- - + - - :
Bienko.
S. nebulosus discolor Uvarov _ + _ _ _
S. nebulosus tokhai - + - -
Bughio etal -
S. predtechenskyi Mistshenko. _ _ + B B
S.rubesecens rubesecens, + + + + +

walker.

Continued
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Sindh  Balochistan  Punjab Khyber Gilgit
Pakhtunkhwa  Baltistan

S.rubesecens afghanicus, - + - - -
Mistchenko
S.savignyi Saussure + + + + +
S. sindhensis Bughio et al + _ _ _
Sphingoderus carinatus + _ _ _ :
(Saussure)
Genus Chloebora
Chloebora crassa (Walker) + + _ _ _
C. grossa saussure _ _ + + +
(1) Subfamily Oxyinae
Oxy hyla hyla Audinet- + + + + _
Serville,
O. fuscovittata (Marschall) + + + +
O. bidentata Willemse + + + + -
O. velox (Fabricius) + + + + :
(J) Subfamily
Spathosterinae
Spathosternum prasiniferum + + + + _
(Walker)
(K) Subfamily Teratodinae
Kabulia balucha Uvarov _ + _ _
Kabulia sp. _ + _ _ :
(L) Subfamily Tropidopolinae
Tropidopola Longicornis + + + + -

longicornis (Fieber)

in which the basal area of the hind wings is purple black in the female and bright

red in male.

The genera Phlaeoba stal and Duroniella 1. Bolivar of Phlaeobini tribe
were studied. The species of genus Duroniella (Fig. 2H.) shows a lot of color
dimorphism. In some specimens head and pronotum are marked with the double
bands and some are with single band and some variation was recorded in the
lateral carinae of pronotum. However this genus Duroniella is in need of
revision.The species of this genus occurs in cultivated fields among thick grasses
in dry meadows, damp places and near the roadsides.
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Acrididae: Calliptaminae (Table 1l B, Fig. 3)

The Calliptaminae are characteristic form for the steppe, semi-desert,
desert and rocky landscapes of the studied areas. Sphodromerous undulatus
undulatus and Acorphya glacoupsis are robust species found on rocky slopes and
occur in all the provinces whereas S. undulatus salinus Uvarov S. undulatus
pedestris Uvarov occur in the Punjab while other species are restricted to
Baluchistan and KP provinces. The species of tibe Calliptamini of this subfamily
Callaptaminae shows very different dispersal behavior. Calliptamus italicus
italicus and C. barburus barburus are characterized by their divergent
adaptations (Termir, 1991). C. barburus barburus shows very marked color
morphism, especially in South and south east of its geographical distribution Jago
(1963).

Acrididae: Catantopinae (Table Il C, Fig. 3)

Two tribes Catantopini and Paraconophymatini were recorded. A single
species Diabolocatanops innotabilis (Walker) (Fig. 3F) of tribe Catantopini was
collected and studied. The male cercus of this species is variable and this species
is widely distributed throughout the country. Two species of the flightless genus
Paraconophyma Uvarov of tribe Paraconophymatini were collected and studied
P.kashmirica Mishchenko (Fig. 3F) and P. minuta Mishchenko (Fig. 3D). These
species occur among the bushes of tall pine trees in Bala Kot (KP) and Murree
hills (Punjab). The organs of flight are very short in P. minuta and this species is
reorded for the first time from this area.

Acrididae: Cyrtacanthacridinae (Table 11D, Fig. 3)

Members of this family have been called “bird-locusts” because of their
generally large size and strong flight. It includes some of the most destructive
species e.g. Schistocerca gregaria gregaria (Forskal) (Fig. 3H) and a number of
important pest species such as the so called Bombay locust Patanga succinata
(Johannson). Other species are Anacridium aegyptium (L.), Anacridium
rubrispinum B.Bienko (Fig. 3G) and Cyrtacanthacris tatarica (L.) (Fig. 3I)

A few species of Cyrtacanthacridinae settles the arid and semi-arid lands
of Pakistan.



46 M.S. WAGAN AND R. SULTAN

Fig. 3. A, Calliptamus italicus italicus Ramme, female; B, Sphodromerus
undulatus undulatus (Kirby); C, Acrophya sp; D. Paraconophyma minuta Mishchenko,
female; E, Paraconophyma kashmirica Mishchenko, male; F, Diabolocatantops
innotabilis (Walker), male; G, Anacridium rubrispinium B. Bienko, female; H,
Schistocerca gregaria (Forskal), male; I, Cyrtacanthacris tatarica (L), male.
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Acrididae: Eyprepocnemidinae (Table Il E, Fig. 4)

The species of this subfamily are widely distributed and dominant often in
the local Orthopteran communities.The genera Eyprepocnemis, Fieber,
Heteracris, Walker and Shirakacris, Dirsh of tribe Eyprepocnemidini can easily
be separated on the basis of male cercus which is narrow and pointed apically in
Eyprepocnemis; flattened, broadly rounded and down curved distally in
Heteracris and widened at both ends and narrow in the middle in Shirakacris
shirakii Bolivar.This last species is restricted to Swat valley (KP).
Eyprepocnemis alacris alacris (Audinet-Serville) was collected from all the
provinces whereas E. alacris impicta (Uvarov ) occurs in Sindh and Balochistan
provinces while Eyprepocnemis rosea Uvarov) (Fig. 4B) which is easily
recognizable by small size and rose coloured hind wings seems confined to hill
country restricted to the mountainous areas of Manshera (KP). Heteracris
adspersa (Redtenbacher); H.littoralis(Rambur) (Fig. 4E) and H. persa Uvarov
whose tegmina have brown spots the first two species are widely distributed
throughout the country while H. persa Uvarov is restricted to Balochistan. H.
notabilis (Uvarov) (Fig. 4A) tegmina without spots occurs in Sindh and Punjab
provinces. Choroedocus illustris (Walker) (Fig. 4C) characterized by very large
male cercus and is widely distributed. Tylotropidius varicornis (Walker) (Fig,
4F) whose hind femur long, inflated at base, strongly narrowed distally occurs in
the mountainous areas of Punjab and Manshera (KP). Two females of Cataloipus
cognatus (Walker) (Fig, 4D) were recorded from Sindh.

Acrididae: Ghomphocerinae (Table Il F, Fig. 5)

The species of subfamily Ghomphocerinae include both plain and widely
distributed forms and montane highly localized species. The great majorities are
of comparatively small size and are very largely graminivorous. The species of
Dociostaurini were collected from Baluchistan and Khyber Pakhtunkhwa
provinces whereas the species of other tribes Arcypterini, Gomphocerini and
Ochrilidini occur in all the provinces of Pakistan. The tribe Ochrilidini include
an economically and ecological important genus Ochrilidia Stal (Jago, 1977)
which is widely distributed throughout country this tribe also include genera
Gonista I.Bolivar, Oxypterna Ramme and Kirmania Uvarov. This latter genus
has not been recored authenitically from Pakistan. Two species of genus Gonista
namely, Gonista rotundata Uvarov (Fig. 5A) and G.sagitta an Iranian origin
species have been recorded from the Oriental part of country.
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Fig. 4. A, Heteracris notabolis (Uvarov)), male; B, Eyprepocnemis rosea
Uvarov, male; C, Choroedocus illustris (Walker), male; D, Cataloipus cognatus
(Walker), female; E, Heteracris littoralis (Rambur), male; F, Tylotropidius
varicornis (Walker), female
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Fig. 5. A. Gonista rotundatta Uvarov , male; B, Oxypterna afghana Ramme,
male; C, Ochrilidia geniculata (Bolivar), male; D & E, Brachycrotaphus longiceps
(1. Bolivar), male; F, Chorthippus indus Uvarov, female.

The genus Oxypterna was described by Ramme (1952) from a single
female from Aghanistan as Oxypterna afghana (Fig. 5B), latter on it was revised
by Uvarov (1954) from a single male from Iran. The genus Oxypterna is
characterized by medium size, head longer than pronotum, latter with
longitudinal ridges, flattened antennae, tegmina with pointed apices. Moeed
(1966, 1971) erected three new species namely, O. akbari, O. isoformis and O.
scapularis on a small number of specimens collected from Miani forest
Hyderabad mainly on the basis of number of hind tibial spines, antennal
segments and in the degree of truncateness of tegminal apices. Our study based
on the external morphology as well as the male and female subgenital plates and
on the large number of specimens collected different districts of Sindh shows that
in Oxypterna afghan the male subgenital plate is much broader as compared to O.
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akbari and the female subgenital plate have the middle process as long as or
slightly shorter than the lateral lobes in Oxypterna afghana while in O. akbari it
is for from reaching lateral lobes. We arrive at the conclusion that O. isoformis is
synonym of Oxypterna afghana and O. scapularis is synonym of O. akbai. These
species are widely distributed throughout Sindh in agriculture fields, among thick
grasses along water channels, in dry meadows, damp places and near the
roadsides. Ahmed (1980) collected only 2 specimens of Oxypterna afghana from
Sindh while Wagan and Naheed (1997) reported single specimens from Punjab
whereas Yousuf (1996) did not collect a single specimen of this genus from
Pakistan. Species of Dociostaurini and Gomphocerini tribes are of small size,
occur in the Mountainous areas of KP and Balochistan e.g. Chorthippus indus
Uvarov (Fig. 5F).

A single male and female of Brachycrotaphus longiceps (I. Bolivar) (Fig.
5E) was collected from the (Zhob area) Balochistan and Chakwal (Pubjab),
respectively. A single species of genus Gelastrohinus Brunner, namely
Gelastrohinus semipictus (Walker) was recorded, detailed study will result in
more species. This species is widely distributed and occurs in cultivated fields
and among thick grasses along water channels. Mesopsis iranicus (Uvarov) was
recorded from the Quetta and Zhob areas of Balochistan while M. cylindricus
(Kirby) was collected from Sindh. Stenohippus species are widely distributed
throughout the country.

Acrididae: Hemiacridinae: (Table Il G, Fig. 6)

Two tibes namely Hieroglyphini and Leptacrini were studied. The species
of tribe Hieroglphini are important pest of agriculture.A single genus
Hieroglyphus Krauss with five species were studied. Tribe Leptacrini is
represented by a single species Leptacris tokhai Takhoi et al. (1999) (Fig, 5C)
recently described as a new species from Zhob area of Balochistan.

Acrididae: Oedipodinae (Table Il H, Figs. 7, 8)

The subfamily Oedipodinae are usually called band-winged grasshoppers,
also known as subfamily Locustinae are characteristic feature of arid and semi
arid regions of Pakistan Mostly are geophiles living in open grounds and others
are phytophyles (found at vegetations, grasses, herbs and shrubs). A high portion
of the species exhibit flash coloration in flight drawing attention to themselves by
their brightly colored hind wings (Red, Yellow or Blue) and suddenly
disappearing when settled. This assist in defeating predators but it may have
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been developed primarily as a recognition signal. The subfamily Oedipodinae is a
large one, occurring throughout the world. There are about 185 genera and a very
large number of species. The most infamous included member of the subfamily is
Locusta migratoria Linnaeus, various subspecies of which occur from time to
time in devastating swarm over much of the old world (Vickery and Kevan,

1983).
e

B I C

Fig. 6. A, Hieroglyphus perpolita (Uvarov), male; B, H. oryzivorus Carl,
male; C, Leptacris tokhai Tokhai et al. male.

Most species of mainly tropical and subtropical Epacromini, Locustini,
Oedipodini, and Trilophidini are limited by the southern part of the palaearctic
including its arid and semi arid lands (Serjeev, 1995). The species of tribe
Epacromini are widely distributed throughout the country. The Aiolopus species
(Fig. 7A) occur in both green and brown form and are dominant and widely
distributed throughout the country. Hilethera balucha (Fig. 7B) has been recently
described as a new species by Bughio et al. (2013) from Balochistan. Tribe
Acrotylini is represented by five species and subspecies. Acrotylus humbertians
Saussure (Fig. 7C) and A. longipes subfasciatus, Bei-Bienko have yellow hind
wing with short lunar black band occur in agriculture field, desert, and mountain
and are widely distributed throughout the country. A. insubricus insubricus,
Scopoli (Fig. 7D) and A.patruelis Herrich-Schaffer have red hind wing with an
incomplete black band in the centre were collected from Balochistan whereas A.
longipes longipes, Charpentier has the yellow coloured hind wings without any
black band recorded from Sindh only. This later species and A. insubricus
insubricus, Scopoli and A. patruelis, Herrich-Schaffer are less common than
Acrotylus humbertians and A. longipes subfasciatus.
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Fig. 7. A, Aiolopus thalassinus thalassinus, Fabricius, female; B, Hilethera
turnica Uvarov, male; C, Acrotylus humbertians, Saussure, female; D, A.
insubricus insubricus, Scopoli, male; E, Oedaleus senegalensis Krauss, female; F,
O. abruptus, Thunberg, male; G, Mioscirtus wagneri rogenhoferi, Saussure, male;
H, Oedipoda miniata atripes, Bei-Bienko, male; I, O. himalayana Uvarov, male.

The species of Locustini tribes includes some of the impotant pest of
agriculture, Locusta migratoria Linnaeus. The species Gastrimargus africanus
sulphureus Bei-Bienko. O.rosescens Uvarov, O.senegalensis Krauss (Fig. 7E)
has been recorded from the various provinces of the country while Oedaleus
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abruptus, Thunberg (Fig. 8F) is restricted to Punjab province. The genera
Scintharista and Chloebora Uvarov are color full insects. Scintharista notabilis
brunneri Saussure (Fig. 8F) this subspecies has yellow hind wings and occur in
Gilgit Baltistan while the two other subspecies have red hind wings, S. notabilis
cincitipes Uvarov (Fig. 8D) this subspecies have dirty white hind tibia was
collected from Thar desert (Sindh) while Scintharista notabilis pallipes Uvarov
(Fig. 8E) with red coloured hind tibia has been recorded from all the provinces of
Pakistan.The two species of genus Chloebora studied i.e. Chloebora grossa
Saussure (Fig. 8A) have pink hind wings, collected from the river bed in
Bisham(KP) and Simly Dam Islamabad (Punjab) while the other species Ch.
crassa Walker (Fig. 8B,C) having yellow or red wings have been collected from
Jung shahi (Sindh).

The Oedipoda coerulescens Linnaeus O. fadtshenkoi pamirica Saussure,
O. miniata atripes, Bei-Bienko (Fig. 7G) and O. himalaya Uvarov (Fig. 7H) of
tribe Oedipodini are characterized by rough pronotum and the dark band of hind
wing is usually with short or long radial arm were collected from steppe, semi-
desert, desert and rocky landscapes While Mioscirtus wagneri rogenhoferi
Saussure (Fig. 71) pronotum smooth dark band of wings is without radial arm
was collected from the road sides and near cultivated fields. The tribe
Sphingonotini consists from terricolous grasshoppers and is widely distributed
through the arid lands of the world. All species of this tribe large genus
Sphingonotus are geophilous and are found on bare ground with scattered
vegetation. Sphingonotus rubescens (Walker) is a very variable species and
commonest representative of the genus in Pakistan. The hind wings and hind
tibia are very faintly blue. Sphingonotus savignyi Saussure (Fig. 8G) is also very
common species has clear hyaline wings with a transverse black band. This
species has been collected from the cultivated fields and from the rocky,
semi desert and desert areas having the scattered mixed vegetation of herbs
and grasses. This species is widely distributed and most common. Sphingonotus
balteatus himalayanus (Fig. 8H) and Sphingonotus balteatus balucha Uvarov
(Fig. 81) have a very wide dark band wing which almost touching the inner
margin in former subspecies and in later subspecies not touching the inner
margin.

Acrididae: Oxyinae (Table Il, I, Fig. 9)
A single genus Oxya Audinet Serville with four species of Oxyini tribe

were studied and all are important pest of rice and other crops and are widely
distributed and abundant in rice, maize, sugarcane and other agriculture field.
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These species are characterized by having lower external lobe of hind knee spine
like and hind tibia usually expanded towards apex.

Fig. 8. A, Chloebora grossa Saussure, female; B &C, Chloebora crassa
(Walker), male, female; D, Scintharista notabilis cincitipes Uvarov, female; E,
Scintharista notabilis pallipes Uvarov, male; F, Scintharista notabilis brunneri
Saussure, female; G, Sphingonotus savignyi. Saussure, male; H, S. balteatus hima
layanus, Uvarov, male; I, S. balteatus balucha Uvarov, male.
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Fig. 9. A, Oxya fuscovittata (Marschall), female; B, Spathosternum
prasiniferum (Walker), male; C, Tropidopola Longicornis longicornis (Fieber),
male; D, Kabulia balucha Uvarov, female; E, Kabulia sp.

Acrididae: Spathosterinae (Table 11, J, Fig. 9)

A single Genus Spathosternum Krauss with single species Spathosternum
prasiniferum (Walker) (Fig. 9B) of Spathosterini tribe was studied. This species
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is very common, widely distributed and occurs in cultivated fields among thick
grasses in dry meadows, damp places and near the roadsides.

Acrididae: Teratodinae (Table Il, K, Fig. 9)

Two female specimens of flightless genus Kabulia were collected from
Zhab area of Balochistan. One specimen is Kabulia balucha Uvarov (Fig. 9D.)
while another specimen (Fig. 9E) which is near to Kabulia balucha but differs in
the structure of pronotum, more material is needed to confirm the species.

Acrididae: Tropidopolinae Table I, L, Fig. 9)

A single species Tropidopola longicornis longicornis (Fieber) (Fig. 9C) of
Genus Tropidopola stal of tribe Tropidopolini studied, it occurs near the river
banks.

Dericorythidae (Table 111, Fig. 10)

Eades (2000) raised the status of subfamily Dericorythidinae to family
level and includes three subfamilies namely Dericorythidinae, Conophomatinae
and Iranillinae. The latter subfamily has been not recorded from Pakistan while
the species of first two subfamilies are the endemic of Saharan-Gobian subregion
including the Balochistan and Khyber Pukhtunkhawa but one species enter into
the eastern side of the Indus Plain.

Dericorythidae: Dericorythidinae (Table 11, Fig. 10)

The species of Dericorythinae are characterized by the presence of hump
or crest in the region of prozona formed by median carina of pronotum and the
lateral carinae absent. Five species (Table I11) collected from the desert of
Nauskhi and the mountainous of Quetta (Balochistan). Dericoys tibialis (Pallas)
(Fig. 10A), D. xenosterna Uvarov (Fig. 10B) Dericoys sp. (Fig.10C). One species
Dericoys tibialis (Pallas) penetrate into eastern side of the Indus Plain and has
been collected from Punjab and Sindh.

Dericorythidae: Conophomatinae (Table 11, Fig. 10)
The conophymatini grasshoppers settle the mountains of west Himalayas.

It includes many wingless enedemics, which are chiefly associated with the
outer ridges of such mountains previously four species namely Conophyma
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Fig. 10. A, Dericorys tibialis (Pallas), female; B, D. crytosterna Uvarov,
female; C, Dericorys sp.; D, Conophoma sp.

kashmiricum Mistsh, C. mitchelli Uvarov, C. indicum Mistsh from Kashmir and
C. baludzhianum Mishtsh from Pakistan have been recorded. Presently a single
specimen of Conophoma sp. (Fig. 10D) has been recorded from the Osho valley
i.e 10 km from Kalam (Swat) towards Mahomandh Lake (KP). The collected
specimen differs from previously reported 4 species in having small size and is
closely related to Conophyma cercatum (Ramme) but 2mm larger and lateral
carinae well developed in pro and metazoana Whereas in Tharnmatophyma
cercatum lateral carinae is not well developed in pro —and- metazoan. General
coloration: Brown, hind femur with ventral inner aspect and most of the inner
side red in color. Hind tibia reddish in color. Measurements given in millimeter
(mm). Antennal length 7.5, pronotal length 3.75, Hind femurlength 7.8, Hind
tibia length 7.0 total length 16.5 This specimen might prove to be a new but we
hesitate to describe it as a new on the basis of single specimen and in the absence
of male.
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TABLE Ill.- DISTRIBUTION OF FAMILY DERICORYTHIDAE IN VARIOUS PROVINCES
OF PAKISTAN.

Species Sindh  Balochistan Punjab Khyber Gilgit
Pakhtunkhwa Baltistan

Dericorys albidula -
D.ramchandrai Uvarov -
Dericorys tibialis +
(Pallas)

D.crytosterna Uvarov
D.xenosterna Uvarov

+ 4+ + + +
+
+

Subfamily
Conophomatinae
Conophoma sp. - - +

Fig. 11. A and B, Eremocharis spp.; C, Eremocharis granulosa brachycera
(Kirby), female; D, Eremopeza gigas (Kirby), male.

Family: Pamphagidae (Table IV, Fig. 11)

Pamphagidae include usual forms for the arid plains and mountains of
Middle Asia, Balochistan and Khyber Pakhtunkhawa. There are many endemic
genera and species, which may be connected with the different types of the
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deserts and semi-deserts (Stone ,Clay sandy) and this family has been recorded
from the Balochistan , Khyber Pakhtunkhwa(formerly North western Province of
Pakistan) and presently we have collected from low sea level i.e. Ranni Kot
Sindh.The species identified are Eremopeza gigas (Kirby) (Fig. 11D.) and
Eremocharis granulosa brachycera (Kirby) (Fig. 11C.) and other material
Eremocharis spp (Fig. 11A,B) is under the process of identification.
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Fig. 12. Map showing the internal view of Ranni Kot.
Superfamily: Pyrgomorphoidea

Note: Ranikot (Fig. 12) is the most famous historical place of Sindh. This
enchanted fort is located in Lakhi Mountains of the Lakhi range on the right side
of the mighty River Indus at a distance of about 35 km from the present day town
of Sann. A mountainous ridge, Karo Takkar, running north to south, forms its
western boundary and the Lundi Hills forms its Eastern boundary. Mohan Nai, a
rain- stream enters the fort from its rarely used Mohan gate, where it is guarded
by a small fortification, changes its name to Reni or Rani Nai or rain-stream-
Rani. It runs through it tumbles in a series of turquoise pools to irrigate fields and
leaves the fort from its most used “Sann Gate” on the eastern side. It then travels
about 33 km. The most of the 35-40 km long wall is made up of natural cliffs and
barricades of mountainous rocks at places rising as high as 2000 feet sea level.
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As one enters the fort one can find hills, valleys, streams, ditches, ponds, pool,
fossils, scattered vegetation of shrubs, herbs and grasses, building structures,
bastions watch towers ravelins ammunition deposits, fortress-all inside ranikot,
adding to more its beauty and mystery, a spring emerging from an under ground
water source near the Mohan gate is named as Parryan jo tarru (the spring of
fairies).

TABLE: IV.- DISTRIBUTION OF FAMILY PAMPHAGIDAE IN VARIOUS PROVINCES OF

PAKISTAN.
Species Sindh  Balochistan Punjab Khyber Gilgit
Pakhtunkhwa Baltistan

Eremopeza gigas (Kirby) + + B B B
E. cinerascens + + B B B
aurantipes Uvarov

Eremocharis granulosa _ + B B B
granulosa (Walker)

Eremocharis granulosa _ + B B B
brachycera (Kirby)

Eremocharis sp 1 + B B B -
Eremocharis sp 2 + B B B -

Family: Pyrgomorphidae (Table V, Fig. 13)

The pyrgomorphidae contains some of the most colourful grasshopper
species mainly inhabit the arid and semiarid areas but they are associated with
local river valleys. A single subfamily Pyrgomorphinae with six tribes studied are
given below.

Tribe Atractomorphini

Atractomorpha acutipennis blanchardi Bolivar (Fig. 9A) of this tribe was
studied. This species is widely distributed and occurs in cultivated fields among
thick grasses in dry meadows, damp places and near the roadsides.

Tribe Chlorizeinini

Pterorthacris subcallosa Uvarov (Fig. 13G) is a rare species in world
collection. This species was described by Uvarov (1921a) from a single male
from Pusa Bihar, India, at the same time two more males were reported from the
type locality. Its female was described by Kevan and Wagan (1987) from
Hyderabad, Sindh Pakistan, but no exact locality was mentioned.
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Fig. 13. A, Atractomorpha acutipennis blanchardi  Bolivar, female; B,
Chrotogonus tracypterus trachypterus (Blanchard), female; C, Tenuitarsus orientalis
Kevan, female; D, P. inaequaulipennis Bolivar, female; E, P. hemiptera Uvarov,
female; F, Pyrgomorpha bispinosa deserti Bei-Bienko, male; G, Pterorthacris
subcallosa Uvarov, male; H, Aularches miliars pseudopunctatus Kevan, female.
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TABLE: V.- SHOWING THE DISTRIBUTION OF FAMILY PYRGOMORPHIDAE IN
VARIOUS PROVINCES OF PAKISTAN.

Subfamily
Pyrgomorphinae
Tribe and Species
Atractomorphini

Khyber Gilgit

Sindh  Balochistan ~ Punjab Pakhtunkhwa  Baltistan

Atractomorpha + + + + -
acutipennis
Blanchardi Bolivar

Chlorizeinini
Pterorthacris subcallosa +
Uvarov

Chrotogonini

Chrotogonus tracypterus + + + + +
trachypterus (Blanchard)

C. trachypterus robertsi - + + + B
Kirby

C.homadolemus +

homadolemus

(Blanchard)

Tenuitarsus angustus +
Blanchard

T. orientalis Kevan +

Pyrgomorphini

Pyrgomorpha bispinosa + + + + B
bispinosa (Walker)

P. bispinosa deserti Bei- + + + + B
Bienko

P. cognatus miniata - + - - B
Uvarov

P. conica teretecornis + + + + -
(Brulle)

P. inaequaulipennis + _ _ + B
Bolivar

P. hemiptera Uvarov + - + B

Taphronotini
Aularches miliars +
pseudopunctatus kevan

Poekilocerini
Poekilocerus pictus (F.) + + + +
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Tribe Chrotogonini

Two genera namely, Chrotogonus Serville and Tenuitarsus 1. Bolivar were
studied and are given below.

The genus Chrotogonus having body rough, with tubercles and granules
distinctly flattened and it occurs in wide range of habitat including garden.
According to Kevan (1959) the Indo Iranian species Chrotogonus trachypterus
occurs in two subspecies i.e. C. trachypterus trachypterus and C trachypterus
robertsi occurs on the eastern and western side of Indus plain, respectively. The
Iranian subspecies C. trachypterus robertsi Kirby is south eastern Palareatic
Eremian and is found on the arid plateau from Baluchistan and Afghanistan to
eastern Parsia and is limited on the north by the mountains of Elburz to the
Hindu-Kush; the other north Indian subspecies C. trachypterus trachypterus
(Blanchard) (Fig. 13B) seems to favor less arid conditions and is found south of
Himalayas from the foot hills of Baluchistan to Assam and South in Peninsular
India to about 16 N, thus having more oriental than Palaearctic range. A third
species namely C. homalodemus homalodemus similar to above species but
smaller and more slender occurs in the sandy area of Mekran Balochistan.
Tenuitarsus characterized by slender body with brown and rust coloured speckles
is Palaearctic-Eremin but extend into peninsular India and to Africa south of
Sahara. Tenuitarsus angustus Blanchard is truly Eremian, extending from the
deserts of North West Africa to Egypt, Arabia, southern Israel, Iraqg, south east
Persia and Balochistan but is replaced in other parts of Pakistan and in north west
India by T.occidentalis. It is replaced in India and eastern part of Pakistan by the
somewhat less specialized T. orientalis (Fig. 13C) (Kevan, 1959).

Tribe Poekilocerini

A single species Poekilocerus pictus (F.) of this tribe was studied which is
widely distributed throughout country.

Tribe Pyrgomorphini

The species of the genus Pyrgomorpha of tribe Pyrgomorphini are small
variable color, green or brown. The species Pyrgomorpha bispinosa bispinosa
and P.b.deserti (Fig. 13F) are widely distributed and occurs in wide range of
habitat including garden. Two specimens of Pyrgomorpha hemiptera Uvarov
(Fig. 13E) were collected from (Khewra salt range) Punjab and Thar desert
(Sindh) and a single specimen each of P. inaequaulipennis Bolivar (Fig. 13D)
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P.c. tereticornis and P. ¢. minima was collected from Sindh,Punjab and (Mekran)
Balochistan, respectively. It is possible that third species P. bispinosa nr.
incognita might occur in Pakistan.

Accordin to Hsiung and Kevan (1975) the conica-bispinosa-cognata group
of species of the genus Pyrgomorpha superficially are very similar and difficult
to separate even for a specialist.

Tribe Taphronotini

Aularches miliars pseudopunctatus Kevan (Fig. 13H) a single female and
four 1st instar nymph of this subspecies have been collected from Simly Dam
Islamabad. All nymphs are dark black coloured whereas in adult female the frons
and lower part of pronota are yellow, sides of abdomen have red spots and
ovipositor is red. This sub species is being reported for the first time from
Pakistan previously reported from N .UttarPradesh, Himayal Pardesh, Kashmir,
Nepal, Sikkim, S. Tibet.

Superfamily: Tetrigoidea
Family: Tetrigidae (Table VI, Fig. 14)

The species of Tetrigidae occur throughout the country and is connected
with forest or forest steppe zones. Some species are widely distributed through
rivers, valleys of an arid area. The species of Tetrix Latreille, Hedotettix Bolivar,
Paratettix Bolivar and Euparatettix Hancock occurs in a rice field apart from this
they also found on grassy field. Critettix sp. ( Fig. 14B) occur on the margin of
river banks, rice field, on wet and dry rocks and even in the desert area (Riffat et
al., 2013). Bolivaritettix nilgricus (Hebard), Eucriotettix montanus (Hancoc) and
Thoradonota nodulosa spiculoba Hancock. (Fig. 14C) these species previously
not reported from this area. The Eucriotettix montanus (Fig. 14A) have been
collected from the fallen leaves in hilly areas of Murree (Punjab).

Superfamily: Eumastacoidea
Family: Eumastacidae
Subfamily: Gomphomastacinae (Table VII, Fig. 14)

Subfamily Gomphomastacinae is the endemic group for the mountains of
Tien Shan, Pamiro-Allay, Nanshan, Karakoram the Hindu-kush and Himalayas.
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Fig. 14. A. Eucriotettix montanus (Hancock), female; B, Critettix sp. female;
C, Thoradonota nodulosa spiculoba Hancock, female; D, Paratettix cingalensis
(Walker), male; E, Gomphomastax calavata (Ostr.), female; F, Gomphomastax
bulbosus Garai, male.

Most species have very localized settlements, which are associated definite part
of each ridge (Serjeev, 1995). Two species of genus Gomphomastax namely,
Gomphomastax bulbosus (Fig. 14F) and G. calavata (Fig. 14E) were collected
and studied. Gomphomastax bulbosus was described a new species by Garai in
2002 from Babusar top mountain, presently we have collected one male and one
female from Thandyani Abbotabad. Our specimes generally agrees with the
description of Garai 2002 and we confirm the presence of this speciesand its
distribution has been extended to new locality i.e. (Thandyani) Abbotabad. A
single specimen of G. calavata (Ostr.) is collected from a new locality Osho
valley i.e 10 km from Kalam (Swat) towards Mahomandh Lake (KP).
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TABLE: VI.- DISTRIBUTION OF FAMILY TETRIGIDAE IN VARIOUS PROVINCES OF
PAKISTAN.

Tetrigidae Sindh Balochistan  Punjab  Khyber Gilgit
Pakhtunkhwa Baltistan

Meterdorinae

Bolivaritettix nilgricus _ +

(Hebard)

B. ghumtianus (Hancock)  _ + +

Scelimeninae

Criotettigini

Criotettix sp +
Thoradontini
Thoradonota nodulosa + +
spiculoba Hancock

Eucriotettix

Eucriotettix _ _ + B B
maculates(Kirby)

Eucriotettix tricarinatus _ _ + B B
(Bolivar)

Eucriotettix _ _ + B B
montanus(Hancock)

Tetriginae

Tetrigini

Tetrix mundus(Walker) + + + + B
Copotettix annandalei _ _ + + B
Hancock

Coptotettix fossulatus + + + + B
(Hancock)

Coptotettix rugosus + _ _ + B
(Hancock )

Hedotettix gracilis (Haan) + + + + B
Paratettix cingalensis + + + + B
(Walker)

Ergatettix dorsiferus + _ + B -
(Walker )

Grasshoppers constitute one of the most important group of insects
occurring in Pakistan. Although, the group contains a number of species that
have to be considered as a serious pest of agriculture and horticulture including
the notorious desert locust. Most of the species were collected from grasses,
herbs and shrubs. However, somespecies, e.g. Acrida exaltata (Walker), Aiolopus
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TABLE VII. -DISTRIBUTION OF FAMILY EUMASTACIDAE IN VARIOUS PROVINCES OF

PAKISTAN.
Subfamily Sindh  Balochistan  Punjab Khyber Gilgit
Gomphomastacinae Pakhtunkhwa  Baltistan
Gomphomastax bulbosus - - - + -
Garai
Gomphomastax calavata - - - + -
Garai
Gomphomastax - - - + -
monsoonia Garai
Gomphomastax moderata - - - + -
Garai

TABLE VIIl.- COMPARATIVE NUMBERS OF PREVIOUS RECORDED SPECIES AND
PRESENT FINDINGS.

Family Ahmed (1980) Yousuf (1996) Present finding
Acrididae 86 species 95 species 121 species
Dericorythidae 02 03 05
Pamphagidae 03 02 05
Pyrgomorphidae 08 species 06 species 15 species
Tetrigidae 03 species Nil 13 species
Eumastacidae Nil 02 02

Total 102 108 161

thalassinus thalassinus (F.), A. thalassinus tamulus (F.), Aiolopus simulatrix
simulatrix (Walker), Oxy hyla hyla Serville, O. velox (F.), O. fuscovittata
(Marsch.), Obidentata Willemse, Acrotylus humbertianus Saussure, Trilophidia
annulata (Thunberg), Mioscirtus wagneri rogenhoferi (Saussure), Oedaleus
abruptus (Thunberg), Heteracris littoralis (Rambur), and H. adspersa
(Redtenbacher) Eyprepocnemis rosea Uvarov, Hieroglyphus nigrorepletus, 1.
Bolivar, H. oryzivorus Carl, H. perpolita (Uvarov) were collected from cultivated
field of rice, sugar cane, maize, jowar and vegetable fields, where they are
regarded as a minor to considerable pests. Many of the species are inoffensive
and restricted to habitats where they have little impact on human activities.
Indeed, amongst this latter group are to be found some of the most beautiful
insects of desert and mountains. The bright colors of species that depends flash
coloration as part of their defenses rivals the butterflies in beauty included
amongst this group are Sphodromerus undulatus undulatus (Kirby), Oedipoda
himalayana Uvarov, Chloebora grossa Saussure Scintharista notabilis pallipes
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Uvarov Sphingonotus balteatus himalayanus Uvarov, Acrophya glaucopsis.
Many species are well known for their association with dry or even arid
conditions and these generally live on the surface of the ground between rather
than on vegetations.

The relatively large size of grasshoppers and their abundance, at least for
some species make them an important food resource for vertebrates including
reptiles, birds and mammals. Grasshoppers are also key organisms for sustaining
a large variety of other invertebrate species in Pakistan. These include insects
that are obligatory parasites. It is interesting to point out that previously all
species of Pamphagidae have been collected from the higher altitudes ranging
from 1500-2500 meters from above sea level. It is also evident from the available
literature i.e. Uvarov (1943), Bei-Bienko and Mishchenko (1952) and
Mishchenko (1952), Janjua (1957) and Ahmed (1980) that these species are
restricted to higher altitudes provinces and considered to be endemics. However,
during the present study the species has been recorded from a new locality i.e.
Ranni Kot and at low sea level. More detailed study on the Orthotpera of Ranni
Kot will bring some more interesting facts. The growth of our knowledge on the
grasshoppers on Pakistan since this country becomes an independent in 1947 is
shown in (Table VII). It is very likely that this number will increase further as
and when extensive surveys are carried out.
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Abstract.- Vertebrate pests of economic importance are distributed worldwide in all
kinds of agro- forestry systems.. Throughout the world, wheat, rice, maize, sugarcane,
groundnut, coconuts and oil palm are severely damaged by various rodent species. The loss of
human health and lives cannot be assigned any price tag, as rodents are carriers of at least
twenty severely debilitating human diseases. Estimates of food losses to rodents vary wide in
Pakistan and in many other countries, which in majority cases are not statistically defensible.
Such estimates are aimed to quantify the problem horizontally as well as vertically with the
main objective to develop projects and framing national rodent control policies. A more
reliable and critically analysed data is available on rice and of various cereal crops being
affected by outbreaks of rats and mice in Africa, Australia and Latin America. In 11 Southeast
Asia rice growing countries, a loss of 5% of rice production amounts to approximately 30
million tons - enough rice to feed 180 million people for 12 months. One of the best estimates
of post- harvest rodent impact is from Central Punjab, Pakistan where 0.33 billion tons of rice,
wheat and maize worth US $30 million is consumed by house rats in villages of Pakistan. On
the average, crop losses in Pakistan range from 10 -50%. In Pakistan, estimates of pre- post-
harvest losses caused by vertebrate pests worth Rs. 5.7 billion are reported.

Key words: Economic impacts, Pakistan, pre- post-harvest losses, rodent damage, vertebrate
pests.

INTRODUCTION

Vertebrate pests/deteriogens are of great concern world wide and in
Pakistan too. Among these, rodents are the most important pests at the global

*  Corresponding author: pestwatch360@yahoo.com
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level. Rodents have three major impacts. The first is the substantial damage they
can cause to field and horticultural crops, forest plantations, and vegetation of
range lands. The second is the losses they cause post-harvest to stored food and
feed products. The third and often overlooked impact is on the health of small
farmers and urban communities, and hence, influences productivity out-put of
humans and health-care costs. The loss of human health and lives cannot be
assigned any price tag. Serious attempts have not been made to evaluate health
risks in monetary terms. In poorer farming communities, if a rodent zoonotic
causes disability to a poor farmer for a month at a key time then it may lead to no
crop, a late crop, or reduced crop yield. Each can lead to a debt treadmill
(Singleton, 2001). Rodents are carriers of at least twenty severely debilitating
human diseases (Mills, 1999; Meerburg et al., 2009). The role rodent’s play in
contributing to health and safety risks is often overlooked or ignored while
quantifying human conflicts with wildlife. The impact of rodent — borne diseases
on human health, safety and natural resources is considerable (Gratz, 1996).

Evaluation and quantification of impacts of rodents on growing crops and
destruction to stored food products is at best meager except in few cases where
damages have been evaluated in terms of reduction in yield and resultant
economic loss. Too little is known world wide about the quantum and value of
damage that rodents inflict annually on crops and their products in stores. Rodent
damage estimates, in most cases, are used as indices of rat activity or for
comparing management strategies. In majority of cases, damage and loss
assessment surveys/studies have been conducted to quantify the problem
horizontally as well as vertically with the main objective to develop projects and
framing national rodent control strategies. Measuring crop damage and yield loss
is labour intensive and complicated in majority cases because uniform sampling
techniques are difficult to develop. Accurate assessing damage is critical to
document the extent of loses, justifying when to employ management strategies,
and evaluating the effectiveness of management practices. Adequate sampling
techniques have only been developed for a few crops and in few situations
(FAO/CAB, 1971).

Estimates of food losses to rodents vary wide in Pakistan and Southeast
Asian countries. In most cases, such estimates are not statistically defensible.
However, in Pakistan, majority of the studies conducted by Vertebrate Pest
Management Programmes of Pakistan Agricultural Research Council (PARC)
were well designed (quadrate, multiple or stratified sampling techniques) and
results, in most cases, are statistically reliable.
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From the assessment of impacts of rodents on pre-and post-harvest
systems, it is clear that rodents play a significant role in influencing food security
and poverty alleviation programmes for the rural poor communities.
Consequently, the purpose of this technical paper is to critically examine the
relationship of vertebrate pests to the production, storage, and processing of
agricultural crops and utilization by humans. In no way, this literature analysis
attempt is complete or inclusive except of Pakistan. Of other countries selected
data have been gathered to high light various concepts, problems, and seeking
sustainable solutions to these most important identified rodent pest problems
(Geddes, 1992; Singleton, 2001) or one of the major constraints to agricultural
production (Grist and Lever, 1969; Hopf et al., 1976; Hoque et al., 1988;
Singleton, 2001).

Various attempts have been made in the past and during the last three
decades to compile and evaluate the depredation impacts of rodent pests to crops
and stored food products. Hopf et al. (1976) made the first attempt to collect,
compile, and document rodent damage to growing crops and to farm and village
storage in tropical and sub-tropical regions of the world. The estimates were
based on postal questionare response. A year later, Jackson (1977) evaluated the
damage estimates of rodent pests of some selected countries. In these two works
less detail data were provided for Europe, North and Latin Americas. Meehan
(1984) documented estimates of losses due to commensal rats and mice to urban
properties and stored products. Geddes (1992) and Geddes and lles (1991)
provided some more comprehensive information on rodent damage, including
other vertebrate pests. Prakash (1988) and Hoque et al. (1988) tabulated rodent
damage estimates in Asia and Southeast Asia including Pacific islands. A more
reliable and critically analyzed data on rice damage estimates have been provided
by Singleton (2003) and of various cereals being effected by out-breaks of
different rodent species in Africa and Latin America by Stenseth et al. (2003).
The works of these authors, combined together, give a global overview of the
bio-economic impacts of rodent pests on crop production.

In Pakistan, Khan (1990) comprehensively reviewed damage and losses
caused by vertebrate pests by enumerating results of studies up to 1988.
Although little has been published, a number of burrowing rodent species cause
water loss, and the attendant risks of flooding, by excavating earthen dams,
irrigation canals, or flood control structures, and plastic tubing of drip irrigation
systems (Khan et al., 2007).
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CROP DAMAGES AND LOSSES TO RODENT PESTS

The pre-harvest losses caused by rodent damage is a problem dating back
hundreds, and probably thousands of years, The chronic and frequent acute
nature of rodent depredation has led to a level of acceptance by the growers in
Asia and Africa. Many farmers have taken the view that for every 10 rows of
grain sown, two are planted for the rats. To some extent, in some regions, this
perception, also, exists in some areas of Pakistan.

It has been estimated that between a fifth and a third of the world’s food
supply never reaches the table because of losses to rodents. In India their
depredations will deprive a hungry people enough grain to fill a freight train
stretching more than 3,000 miles (Canby, 1977). This kind of situation, also,
exists in some regions of Pakistan. Tracking these conflicts becomes increasingly
important in developing and justifying policies on rodent damage management
by government agencies.

Out-breaks of rodent populations is a unique ecological phenomenon
which has been less studied or understood. The losses thus caused result into total
destruction of crops. Such cases have been reported from East African countries
and wheat growing regions of Australia. In 1989, out-break of the hairy-footed
gerbil (Gerbillus gleadowi) in Tharparkar desert of Pakistan was reported by
Vertebrate Pest Control Institute (VPCI). The persistent drought years followed
by heavy rainfall were identified as the possible climatic factors of this out-break.
The estimated damage caused to millets and gowar in four talukas was 13,748
and 3,995 tons, respectively (Khokhar and Rizvi, 1991). An identical situation
was reported in 1956 in the district of Sialkot that revealed that the quantity of
grains (rice and wheat) lost due to rodents was enough to feed the population of
the district (0.3 million) for ten years. In Southeast Asia (11 countries), a loss of
5% of rice production amounts to approximately 30 million tons; enough rice to
feed 180 million people for 12 months (Singleton, 2001). Throughout the world,
wheat, rice, sugarcane, coconuts, and oil palm are severely damaged by various
species of rodents. Post-harvest damage to stored food products is, also, very
serious. Poultry farms are heavily infested with commensal rats and cause
economic damage to birds, eggs, structures, and contaminate feed with
droppings, hairs and urine.

In Pakistan, field rats, wild boar, and porcupine are important vertebrate
pests and are distributed in majority of agro-ecological zones of Pakistan.
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Parakeets have been identified as serious pests of maize, sunflower, citrus and
some other fruits. Porcupine (Hystrix indica) is a singular pest of economic
importance which is distributed throughout the country; including Azad Jammu
and Kashmir (AJ &K). Rice-based wheat, groundnut-fallow-wheat cropping
systems, and crops of dry lands are highly vulnerable to rodent damage. Rodent
damage and yield loss assessment are yet to be made from these areas. Details of
pre-and post-harvest estimates of losses caused by vertebrate pests are shown in
Table I. Results of research based studies/surveys have been detailed in Table II.

TABLE .- ESTIMATES OF PRE AND POST HARVEST LOSSES CAUSED BY
VERTEBRATE PESTS IN PAKISTAN.

Pest Crop Mean damage” us $ (M) Rs.
value of loss™  (Million)
Rats and mice Wheat 3.5% 52.910 841.269
Rats and mice Rice 8.0% 64.634 1027.681
Wild boar Sugarcane 7.5% 37.900 602.610
Wild boar Maize 6.7% 10.170 161.70
Wild boar Wheat 5.2% 78.461 1247.529
Rats and mice Sugarcane 9.2% stalk 8.843 140.604
Parakeets Citrus 8.6% 24.113 383.396
Parakeets Maize 7.5% 11.391 181.117
Parakeets Sunflower 15.7% 1.586 25.217
Pika Apple orchards (total loss)  2.0% 1.905 30.289
Porcupine Forestry (partial) 20.0% 1.258 20.000
Porcupine Maize 0.4% 0.607 9.651
Porcupine Potatoes (other vegetables 2.0 1.966 31.26
not included)
House sparrow  Wheat 2.26% 34.100 524.190
Voles Apple 2.0% (yield loss) 1.905 30.289
Rats Groundnuts 3.0% (total loss) 0.919 14.612
Wild boar Forestry 5.0% 1.886 30.000
Rodents Food storage 3.0% 26.038 414.000
TOTAL 360.592 5733.413

* From VPCL Manual and current research
** Exchange rate Rs. 15.9 = US $ 1.00

ESTIMATION OF DAMAGE AND LOSSES DUE TO RODENT PESTS

Estimates of damage and losses are, to some extent, are available in the
world’s technical literature, including government documents and technical
project reports of the FAO, GTZ, DFID, US-AID, Aus-AlD, E.U., Belgium and
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Denmark, ORSTOM (French Scientific Research Institute for Development) and
published research work. Pre-70’s, in many cases, these estimates were
fabrications, guess work or blowing up of some preliminary data. By that time
and little later, reliable damage data were just not available. At that time the most
common base for calculation was the “one rat/person” myth derived from Boelter
(1909), without any factual basis.

A citation indicates $ 2 by feeding, $ 4 by damaging and $ 6 by
contamination- a total of $ 12/rat/person (Anon, 1975). This formula, if used,
compounds losses. However, during 80’s and 90’s reliable data were generated.
Later on these figures were critically examined and analyzed, in terms of
economics, by different researchers (Singleton and Petch, 1994, 2001; Stenseth et
al., 2003)

The methods of sampling to measure damage and yield loss have been
described and discussed in detail by Rennison and Buckle (1987), and Buckle
(1994) These methods are statistically sound and the resultant figures are
defensible. During the last two decades, these methods were being widely used in
rice crop. The economic benefits of management practices cannot be evaluated
unless the crop losses caused by rodents are not measured and given monetary
value. Measuring crop damage on anything but a very small scale can only be
practically achieved by taking samples from the crop. While estimating the
damage and yields various factors need to be considered such as varietal
susceptibility, early and late sowing varieties, and time of sampling. The best
data collected will be 1-2 days before harvest. This will represent actual loss,
near to accuracy. Assessing or predicting yield loss principally depends on the
rodent species and their populations at the time of sampling. Therefore, there is a
strong need to develop such relationship and be considered when calculating
yield and economic losses.

Estimates of crop damage from various countries are summarized in Table
I1l. The great variability in damage and loss cannot be explained by geography
and crop variety. This documentation is not intended to be exhaustive nor
representative of all geographic areas, nor should most of the estimates be
considered reliable. In real situations, the specific statistics are of relatively little
consequence. What is important is that the food removed from human
consumption by rodents cannot be regained and is unacceptable when food
deprivation exists as a major world problem (FAO, 1973).



AA. KHAN

86

panunuoy)

129
0661 ‘IBuewing  -€G6T JO SARWNSH w e'6S $SN ‘%8 S u u sourddryryq
SLel jo
8861 /P12 oanboy  sejeWINS? UO paseq w¢/9$SN G i W sourddiiyqg
ejep
SL6T “Tojoeyds Koams [euoneN - Q1-0) ¢ " u sourddryryq
v)ep [RUOnRU
100¢ ‘uo3o[Surs ou ‘pajewtnsy - oS M " Tewue AN
$661 ‘Yd1od umouy jou joedur
pue uojo[Surg STUIOUO09 UO BIB(] - S ¥ N eIsKee]N
w
7861 ‘we] pajewinsyg €L $SN V1TEELS S u u eiskeey
€002 puerdn
"Ip 32 Suenouunog ur syeaIq-;nQ - ST i i MAd soeT
€002 Teak/uor([iq
‘Ip 12 U0YI[IUIS 1eak/ardoad w L'T1$SNn
‘8861 ‘OPfONg  G9 Pady 01 ySnougy % 0€-ST wnuue 1od (o¢-g u " eIsauopuy
uonendod juspox uone[ndod juapor ysopeiq
£00T ‘ovyq Jo ¥qea1q-inQ w Zog'e Jo yea1g-inQ u u eIypuy ‘erpuy
£00T ‘ovy
‘6661 ‘Peysied
19661 ‘Iv 12 vadoy)
T661 ‘eIeypus  EIep 9pim Anuno) = SI-S u u BIpU]
9661 ‘ovyZ ejep Moq = 01-$ u u Add euyD
SIOSIp
€661 1V 12 we[sy JO sojewnsy %09-C¢ 06< u " ysope[Sueg
1eok
e 103 ordoad w 8
100T ‘uoyourg P99 01 y3noug J uoIf[u ()¢ winuue 1d 01-¢ 1S9ATRY-91] ERIN| SOLIUNOD UBISY
IN[BA JIWOUOIH
/uononpay J3ewep
OUIIYY SJUdUILIO)) PRIX % sso[ /oSewep 2, Jo aamyeN Aypourod/dox) Anuno)

"SHIYLNNOD INFJHAAIA NI SLSHd LNHAOY OL 41d SASSOTd0d¥D -1 d19dV.L



87

ECONOMIC IMPACTS OF VERTEBRATE PESTS

panunuo))
doxo
I1L61  Pa3po[ % Supuels
‘TeSeg pue eipurg Jo qewnsy By/3Y 0¥C-191 %1ETT u u qefung erpug
Ie3ns Jo sso[
1L61 "7 12 eydng u %6'¢ “U/SHIL %01 u u eIpup
9961 ‘sewoy], Ie3ns Jo sso[
% JePN u BTy eUSA6YT %01 u u eotuef
Pa1INd20
7961 ‘saeg SYBAIQINO USYAN W 00SZI - N Y euednn
Ie3ns jo
0961 ‘saegq pajewnsyg  SSO[ %€ ‘S/TLT %01 i Jueoresng euekno
€661 ‘Zon3upoy BIEp YB2IQ INO - %07 i i rUNUAZIY
uonq o°1 §
T661 ‘SOPPID pajewinsy SN I UOH[IW [T'8 L1 " u eIsauopup
2661 ‘S9ppan - - [enuue G| " Y BISQUOpU[
¥861 ‘olreIpuf pajewnsy 1000091 ‘%L1 SI-S u u eIsauopup
8961 “BUIBY0S vIep Y 000008 = (014 " u eIsauopuy
IeaA fordoad w 71z
€00¢ ‘uol[3urg Padj 0) ysnoug } uorqiu 9¢ 9 u u BISY HS
uononpoid
1002 ‘uoy[3urs BIEP [BUOIIRU ON [RUOTIRU JO 95¢°() - i . rIpOqUIRD)
SsSO[
100¢ ‘uoR[3uIg PIRIA 93eI0AY %S1-01 - ” " WEUOIA
7661 ‘UdIdd
pue uojo[surg BJEp J[qRLIEA - L9 u u pueprey,
0661
‘Ip 12 d2ABISUO, Q011 pue[ MO weg $SN - " Y puefrey[,
sIeok
100T ‘uolo[3utg aWoS Ut %05-0¢ = S-¢ p u sourddrqryq
JN[eA dJIWOU0d
/uononpay Jgewrep
PUIJY SHUIWWO)) PRIX % sso[ /oSewep 9, Jo aamyeN Aynpourwod/doa) Anuno)




AA. KHAN

88

panunuo)

7861 [P 12 9Y20d  eIEp 9pIm-Anuno) wnuue/} 000LL 1'T1 u " ysope[Sueg
uaJed
Apm3s 2InSO[oUd Kmuenb oy jo
0861 'Iv 12 anbey pojR[NWIS  UOTIONISIP SOWT) G - Y " ysope[dueg
1261 SOZe[[IA
‘reSeg 29 vipurg € UI SSO[ 95BISAY ey/33 7L-ST BETTLT u JeUM BIpu[
€661 ‘Zon3upoy pojewinsy E 0¢-21 u " rUNUASITY
Ie3ns
8961 ‘BwIysy, - JO1 6y Jo sso] - u " remeH
G861 7v 12 anbey - SSO[IYSTOM 9 ¢ pT BS'L u " ysope[Sueqg
[861 ‘IsTuouooy pojewinsy 'Y/0F $ SN %E u " PHOM
0L6T ‘Bwsopa]
zenbiod  suejg jo Koaing %ST-11 01-C i . sourddriryg
€661 ‘SWEIIA pojewinsy ByAW LE - u " snnLeN
ey 00071
896 ‘BUIBYA0S JO sojewinsy - 001-0€ P 5 (eAef) eISQUOpU]
vjep KoAIns
TL61 ‘Towes ogewrep Y[ers - 11-¢ u " puold
0L61 “1o[Anys
‘TL6T ‘wiyelq) %08 01 dn = 0T-S p u 1d43g
000T woess$sn
€00T “IP 12 ‘PIIS  -6661 JO sajewnsy 1000 ‘ST8 - u " elensny
Y661
‘v 12 Ka[ySne) oSewep QeIOPOlN  [enuue W g-1 $ SN %6-T Y Y eI[ENSNY
GL6I ‘uouy pojewinsy w 000°0F - u " elensny
SOJBWITISO UOSELIS Ieak uorIu (sopeqieq)
$861 ‘SWeIIM dox duo ‘p/61 sTT$sn . u " Spue[sS] ueaqquie)
1e3ns Jo sso[
8L61 ‘oxonsy W %LE eU/BNEST %01 p " sourddryiyq
JnjeA JIWOU0IF
/uononpIy agewrep
UIIIY sjuIWIWOo)) PRIX % ssof /aSewep 9, Jo aameN Aypowrwod/doa) Axyuno)




89

ECONOMIC IMPACTS OF VERTEBRATE PESTS

panunuo))
Yoom/aomysinu
8961 ‘WuIs a3 JOUIA - 11°0-S€0°0 u nund0y) Spuefs] dijroed
€00T ‘oey pajewinsy = 0'SS-S¥ u nuod0) eIpuy
£00¢ ‘oey pajewnsy = €CSTII " " BIpuy
sooud wnuue/ey
861 ‘oo 1861 Uo paseq werr $ N /110 3Y 04T ‘%S " wred 110 eIsKe[e]y
200¢ sasind
‘v 12 QDN.—.ENBE ejep mvﬂwuhﬁuuzo SSO[ UT&% §w¢ = % AE—\—QMHOW FQNEE eluezue |,
€661 ‘Zon3upoy pojewinsy - 06-01 u " BIAl[Og
8861 “I9[PaL] BIEp Yye2Iq IO - (44 u " BLDSIN
0L61 “Io[Anys pajuedor spjorg - ysiy ” " 1437
GL61 ‘Syoorg - IeaK/SSO 9 €€ SIed 95,89 i i beiy
8007 "IV 12 ozei( BJEp MIIAIIU] - IOJJNS SIOULIRY 9,()/ i i M@ o8uo)
8961 ‘Io[Ae], BIEp SYL2Iq-INQ - 001-v¢ u " eAuay]
€00T ‘sue]  xeakyerdoad wr ¢'g Wy $ SN
€L61 "'OVd P2o9j 0} JuaIdLng ‘enuue 3 000001 wnuueg/C1-g u QZIBIN elUBZUR ],
6661 ‘v 12 Sueyz u J uoryur ¢ = u " rUmyD
8861 “I9[par] u = SI1-01 u " eISIun,
8861 ‘19[PaT] eiep jeaIq Qo - 0L-0% u " 0320101
9861 ‘predurey
% uruayney pajewnsy 1000°0€ - u " uely
SL6T ‘Ted %09 st ys1y sy & ST u " [edoN
€00¢
‘D 12 IOSUdIS 'IRp YLaIq IO - 0¢-S Y S[BAIAD [V y
S00¢ ‘umorg Apms pajenwrsg 'Y/81 $ SN 7'e " " u
uor O §
uononpoid
1661 ‘uoyo[3urg 'IRp SYLIQ INQ) Ul UONONPAI 9%h-¢ - Y Y y
Y661 A[euoneu
v 12 Korysne) BIEp SYB2IQ INQ  UOH[I O] § sny %0E-S " " elensny
Jn[eA dJIWOoU0dy
/uononpIy Jgewep
IUIIIY sjuIWIWo)) PPRIX % ssof /aSewep 2, Jo aameN Aypouwrwod/dox) Lxyuno)




AA. KHAN

90

0661

‘I 12 9AeI3UR ], paewnsy woz$sn = i 1y pueqreyy,
PLOT "IV 12 YsHUID pajewnsy - Y4 u u eIpu]
SL61 ‘se103Qq pojewnsy - 6 u u eIpuy
8961 0r11ds Apms poyreroq = umopos/3y Oy 1 p urers snotre A eIpuy
A[renuue
100C MeH - uorq 'S $ SN 0¢-SC u Eal | eIpup
ofewrep
6961 ‘uoID pajewnsy  [nuue /ur 006 § SN Pploy asnoy u u vsn
Anunod
¥861 ‘[P J2 ULIN  9INUL JO SjewnsH w09 $ SN gl u " ysope|Sueg
syuowr
BJEP MAIAIUI XIS/AUN/OS 6T
€861 ‘s1033n1g parejod enxyg $sSn - Y Y ysope[3ueqg
$861 ‘Zoyoues asnoyarem/3y SASSO[ JSAATRY
29 ouSruag - nun/08 § SN 012-0% -180d SUTeIS SnoweA sourddryiyq
8/61 ‘eeAeq SNOLIOS ATOA - 001-0L u Y eI0SUOIAl
7861 ‘Suepm SNOLIdS ATOA - 0°0S " soInjseq ruyD
n[eA dJIouody
/uondnpay Jagewrep
RUIIJY SHUIWWO)) PRIX % sso[ /oSewep 9, Jo aamjeN Aynpourwod/doa) Anuno)




ECONOMIC IMPACTS OF VERTEBRATE PESTS 91

Various attempts have been made to develop methods and techniques for
rodent damage assessment in crops and of the post-harvest systems. An early
attempt by FAO was made to develop damage assessment method for sugarcane
(FAO/CAB, 1971). Metcalfe and Thomas (1966) followed this technique for
assessing rodent damage to sugarcane in Jamaica and Hawaii. The Rodent
Research Centre (Philippines) developed a sampling technique to determine
damage to growing rice about 3 weeks before harvest. It is easy to apply on a
large area and where rice has been planted in hills and rows. After 1,000 hills are
counted, the % damaged tillers is easily calculated (Sanchez et al., 1971;
Benigno, 1979). An assumption is made that the % tiller cut approximate the
quantity of rice yield reduction at the time of harvest. In practical sense, this
relationship is conservative one and under estimates yield loss. Simulated studies
have shown that % yield reduction is much higher than the proportion of tillers
cut at harvest (Sanchez, 1974; Fulk and Akhtar, 1981). This method is still
widely used in Asian countries. Random quadrate sampling in wheat, groundnut,
and others crops is still considered reliable. Large area sampling is being done by
using stratified sampling technique; the resultant data is statistically defensible.
In Pakistan, using this technique damage assessment has been made in sunflower,
maize and wheat. Still, there are many researchable issues while calculating
damage by vertebrate pests. Varietal preference, and early sown varieties,
cropping systems, rodent species and population abundance are some of the
important factors which need to be quantified and considered in loss assessment.

Further to it, we need a better understanding of the trade-off between the
costs and benefits of the tools and technologies for control. The outcome of a
cost-benefit analysis must depend on the value of a crop, the timing, the costs,
and effectiveness of control techniques. Unfortunately, ecologists tend to ignore
economics, economists typically have simplistic understanding of ecology, and
pest control managers commonly underrate both (Stenseth et al., 2003). Rodent
management requires a scientific approach, and the science of rodent
management requires managers to conduct experiments (Sinclair, 1991). Efforts
of individuals from a variety of disciplines will become the template for
developing future management research and methods, and formulating a policy.
A synthesis of these facts is, therefore, necessary, and since ecology and
economics are so closely linked in pest systems, an integrated bio-economic
approach is required in rodent pest management. Therefore, a bio-economic
model incorporating basic ecological principles will provide a valuable frame
work for pest management systems - one which properly takes into account both
ecology and economics. This will help the farmers to make decisions every year
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about whether or not they will invest in rodent control and, if yes, to what extent.
In this way the concept of “Farmer’s Lead” rodent control will be implemented.

TABLE IV.- COST/BENEFIT RATIOS OBTAINED THROUGH RODENT CONTROL TRIALS
IN VARIOUS CROPS, PAKISTAN

Rodenticides return Bait Cost Return* Ratio
Rice
i) Zinc phosphide (2%) 4.00 6.00 360.00 1:00
ii) Coumatetralyl (0.0375%) 8.00 120.00 1361.00 1:11
iii) Brodifacoum (0.005%) 4.00 160.00 1417.00 1.9
iv) Aluminium phosphide 0.95 210.00 443.00 1:2
Wheat
i) Zinc phosphide (2%) 5.00 75.00 653.00 1.9
ii) Coumatetralyl (0.005%)  7.000 105.00 323.00 1:3
iii) Brodifacoum (0.005%) 2.50 145.00 812.00 1:6
Sugarcane
i) Zinc phosphide (2%) 7.50 112.50 864.00 18
ii) Coumatetralyl (0.0375%) 1.88 30.0 1239.0 1:23
4.0 93.00 4865.00 1:52
iii) Brodifacoum (0.005%) 1.57 203.00 5614.00 1:27
Groundnut**
i) Coumatetralyl (0.0375%) 2.03 250.00 28634.00 1:23
i) Flocoumafen (0.005%) 0.90 450.00 27305.00 1:19

* Based on GOP Support Prices of 1985-86
** Based on market prices of 2006-07

Cost-effective surveillance, research and development, and operational

implementation are increasingly becoming standard practices in rodent damage
management. Thus, rodent control managers are required to adopt standard
industrial practices of product development, and approach which necessitates
teams of investigators having diverse disciplinary knowledge and experience.

SOME MAJOR CASES OF RODENT DAMAGE
Pakistan
The first ever case of rodent damage to crops in Pakistan was reported in

1956 from Sialkot District. A survey carried out revealed that the quantity of
grains (rice and wheat) lost to rodents was enough to feed the population of the
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TABLE V.- ESTIMATES ON DAMAGE TO FOREST PLANTATIONS BY INDIAN CRESTED PORCUPINE IN DIFFERENT

ECONOMIC IMPACTS OF VERTEBRATE PESTS

AREAS OF PAKISTAN.
Species Locality Damage (%) Reference
CG PG CG+PG

Dalbergia sissoo Changa Manga - - 1.02 Nawaz & Ahmad, 1974

" Chichawatni - - 2.04 Greaves & Khan, 1978

# Chichawatni 11 - - Ahmad & Chaudhry, 1977

- Mianwali 3 - -

i Shorkot 8 - -

" Jhang 5 5 5

“ Kundian 7.5 - -

t Karluwala 1.4 0.7 2.1

& Bhakhar - - 2.8
Morus alba Changa Manga - - 24.29 Nawaz & Ahmad, 1974

i Changa Manga 9 - - Mian and Hussain, 2006

o Chichawatni - - 51.2 Greaves & Khan, 1978

" Mianwali 34 - - Ahmad & Chaudhry, 1977

I Shorkot 9 - -

& Fateh Jhang 65 - - Mian and Hussain, 2006

o Daphar - - 5-16
Melia azedarach Changa Manga - - 52.54 Nawaz & Ahmad, 1974

" Chichawatni - - 70.8 Greaves & Khan, 1978

t Mianwali 12 - - Ahmad & Chaudhry, 1977
Pinus roxburghii Tarbela Watershed - - 60.0 Khan et al. 2000

" Tarbela Watershed - - 0.5-24.0 Hussain, 2004
Robinia pseudoaccia ~ Tarbela Watershed - - 42.0 Khan et al,. 2000
Eucalptus sp. Muzafargarh - - 21.54 Mian and Hussain, 2006

Lal Sohanra - - 0.5
Chichawatni - - 19.33

CG = Complete girdling, PG = Partial girdling
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district (0.3 million at that time) for 10 years. As long ago as 1927, Wagle drew
attention to the prevalence of rice-field rats in lower Sindh as one of the three
probable chief causes (the other being malaria and seasonal flooding) of the lack
of development in this region. At that time losses in many areas were said to
range from 10% to over 50% of the rice crop. This approximate 15.75%
reduction in yield. This situation has been confirmed by simulated field studies
which have indicated that average reduction in rice yield attributable to rodents
was 19% (Fulk and Akhtar, 1981). The author of this report also observed many
rice fields in Thatta district during 80’s which were completely harvested by rats.
In 1974, VPCI/FAO began field studies which indicated that general conditions
in the remoter rural areas of Thatta district remained much as described by
Wagle. Such reports are also available from Bagh district of Balochistan where
rats completely devasted wheat fields. Similar situations have been recorded in
Pashin, Uthal and Mastung. In Pakistan, estimates of pre- post harvest losses
caused by vertebrate pests worth Rs. 5.7 billion have been reported (Table 1.).

Complete and partial destruction of millet and gowar crops has been
reported from Tharparkar. In 1989 out-breaks of the hairy-footed gerbil was
recorded by the staff of VPCI, Karachi. As a result of this 13,748 and 3,995 tons
of millet and gowar were lost due to rodent damage in four talukas of the district
(Khokhar and Rizvi, 1991).

Recent studies conducted under a coordinated ALP Project of PARC
indicated that Indian crested porcupine has emerged as a major pest in all the
agro-ecological zones of Pakistan (Khan et al., 2000). The deterioration impacts
of this pest on forestry and agricultural systems have been documented in Tables
V-VIII. Beside this, the porcupines damage plastic tubing of drip irrigation
system and cause breaches in barrage and link canals. One such breach in 2002 in
the Rohri canal flooded 12 villages and caused 3.2 billion rupees loss (Khan et
al., 2007).

The most important aspect of porcupine damage, in Pakistan, occurs in
forestry and reforestation areas, Nawaz and Ahmad (1974) calculated a loss of 1,
36,136 cft of wood in Changa Manga plantations, the value of which was
estimated at PKR. 0.9 million annually. On the basis of annual incremental loss
of timber in Changa Manga plantations, Greaves and Khan (1978) estimated
economic loss around US $25/ha in this plantation. Economic losses were
probably double in the heavily infested forest at Chichawatni as compared with
that calculated for the Changa Manga forest(Greaves and Khan, 1978). Hussain
(2004) calculated bio-economic impact of porcupine damage in Tarbela
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Watershed areas of Khyber Pakhtunkhwa (KPK). He estimated the losses based
upon the material cost from nursery raised transplants of Pinus roxburghii at Rs.
8/plant, excluding cost of loss of time/ season, establishment, transportation and
other related monitory resources. Assuming an average of 40% mortality of
transplants based upon two studies (Khan et al., 2000; Hussain, 2004), and plant
density of 1,075/ha, the economic losses were Rs. 3,440/ha. If this estimate is
amplified to 5 divisions of Tarbela Watershed, the total economic loss may run
into millions of rupees. Khan et al. (2000) estimated economic losses suffered by
irrigated forest plantation in the Punjab and natural forests in KPK and suggested
annual economic loss of about US $60- 70/ha. The accuracy of these economic
losses could be much improved by more exact studies of the damage phenology
and its relation to the actual and potential value of timber extracted at different
stages in the forest management cycles.

Khan et al. (2000) estimated that 108 kg of potato seed/ha or 18% of the
total seed cultivated was lossed due to porcupine damage. Alkon and Saltz
(1985) also reported damage to irrigated potatoes in the Negev desert of Southern
Israel and was estimated at 1.3 ton/ha or 0.6% of the crop valuing US $30/ha.

One of the best estimates of rodent impact post-harvest is from a detailed
study of rodent pests in central Punjab in Pakistan, where for every person living
in a village, there were 1.1 house rats. Extrapolating the results from this regional
study to the national level, it was estimated that 0.33 billion mt (rice, maize, and
wheat) worth US $ 30 million were consumed by house rats in the villages of
Pakistan every year (Mustag-Ul-Hassan 1992). The study did not consider the
impact of rats in and around major cities.

TABLE VI.- ESTIMATES ON DAMAGE TO FOREST NURSERIES STOCKS/
TRANSPLANTS BY INDIAN CRESTED PORCUPINE IN DIFFERENT
PLANTATIONS IN PAKISTAN

Plant species Locality Damage (%) Reference
Melia azedarach Chichawatni 19.0 Greaves and Khan (1978)
Bombax ceiba Chichawatni 16.0
Morus alba Changa Manga 14.97 Mian and Hussain (2006)
Mianwali 1.01-25.57
Dalbergia sissoo Mianwali 61.4
Pinus roxburghii Tarbela Watershed 60.0 Khan et al. (2000)

Tarbela Watershed 38.1 Hussain (2004)
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TABLE VII.-ESTIMATES ON DAMAGE TO FRUIT TREES BY INDIAN CRESTED
PORCUPINE IN DIFFERENT ORCHARDS IN PAKISTAN

Species Damage (%) Reference

Citrus (Citrus sinensis) 20.0 Greaves and Khan (1978)
Apple (Malus domesticus) 3.3-18

Papaya (Carica papaya) 16.67 Pervez (2006)

Cherry (Prunus cerasus) 7.5

Wild fig (Ficus carica) 7.7

Wild Sheena (Pistacia sp.) 5.0-28.85

Peach 1.2

Grapes 1.20

Recently (2005-2007), scientists of VVPCI, Karachi implemented an ALP
Project on the management of rodents infesting date-palm orchards at Nok-Kundi
and Mashkale, Balochistan. The study revealed rodent damage of 22.1% to trees
in Nok-Kundi, 20.1% in Turbat, and 13.4% in Panjgour. Alone in Nok-Kundi,
the yield of infested trees reduced by 25-50% resulting in the harvest of low
quality yields. Economic losses of PKR.5.33 million were calculated only in
Nok-Kundi which indicated the seriousness of the problem (Ahmad and Pervez,
2008).

TABLE VIII.- ESTIMATES ON DAMAGE TO CROPS AND VEGETABLES BY INDIAN
CRESTED PORCUPINE IN DIFFERENT AREAS OF PAKISTAN.
Crop Location Damage (%)  Reference
Maize Central Punjab 0.38 Ahmad et al. (1987)
Al &K 10.7 Khan et al. (1997)
Wheat Al &K 3.53 Khan et al. (1997)
Central Punjab 8.5 Mian and Hussain (2006)
Rice Al &K 1.67 Khan et al. (1997)
Groundnut Rawalpindi Division 0.2 Brooks et al. (1986)
20.2 Mian and Hussain (2006)
Potatoes Attock 17.56 Khan et al. (2000)
Balochistan 2-20 Pervez (2006)
Sweet potatoes Balochistan 4-36 Pervez (2006)
Cabbage, pea, carrot ~ Balochistan 1-4 Pervez (2006)

Onion Bhakhar 0.9-5.4 Mian and Hussain (2006)
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International scenario

Rodents cause extensive damage to ripening sugarcane where ever it is
grown, from Asia to Africa, Latin America, the Pacific region, and Australia
((Fiedler et al., 1987; Fall, 1980; Tobin et al., 1990). Rats gnaw on the internodes
of growing stalks, thereby killing stalks, diminishing yields, or allowing infection
by bacteria or fungus, which reduces cane quality and sugar yield. Losses are
difficult to quantify but can be substantial (Redhead, 1980; Hampson, 1984;
Haque et al., 1985; Rampaud, 1993; Engeman et al., 1998). Generally, at 10%
stalk damage approximately 4% loss of sugar has been estimated. Details of
losses have been described in Table I11.

In 11 rice producing countries of Asia, under traditional rice farming
systems, rodents cause chronic losses in production in the range of 5-15% per
annum (Singleton, 2003). However, in many cases, this figure has risen
dramatically over the last few decades. This has happened in areas/regions where
cropping frequency has increased from one to two or three crops per year. Today,
it is not unusual for the small rice farmers to report chronic yield losses of 20-
30% per annum, rising to 50% or even total crop loss in certain seasons. Such
kind of condition, even to day, exists in Thatta district, Sindh. Therefore, in such
situations, farmers in Indonesia, Bangladesh and Philippines abstain from
growing a second or third rice crop because of the expected severe rodent
damage. This ‘foregone’ loss in productivity is not taken into account (Singleton,
2003).

More than 90% of the world’s rice is produced and eaten in Asia (Khush,
1993). In Asia, a loss of 5% of rice production amounts to approximately 30 mt;
enough rice to feed 180 million people for one year (Singleton, 2003). The
highest reported impact by rodents in Southeast Asia is in Indonesia where
around 17% (160,000 mt) of rice production is lost (Geddes, 1992, Indrarto,
1984). The total rice growing area damaged by rats is more than double that
damaged by leaf folders and more than triple that damaged by stem borers in the
rice growing countries (Van Elsen and Vande Fliert, 1991). In majority of rice
producing countries of Asia moderate to high priority is given by governments
for rodent control so as to prevent severe damage to crops. In most countries,
except few; including Pakistan, field rats have been ranked as No. 1 pests of
paddies.

At International Rice Research Institute (IRRI), the scientist’s major
concern is to high value of their experimental crops. In 1987 a survey of 51
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scientists at the station suggested that rat damage occurred in 86% of 171 field
experiments causing complete loss of data in 6.4% of experiments and partial
loss of data in 59% (Ahmed et al., 1987). These losses were quantified at US $
370,000 per annum. At National Agricultural Research Centre (NARC),
Islamabad, similar situations existed in the past. However, from 2009 efforts are
being made to make experimental and production areas free of rats. As a result of
this more than 80% rodent populations have been reduced by now and will
remain continued till the objective is achieved.

WHY RODENT CONTROL?

The quest to control the depredations of rodents, especially in agricultural
systems, has been going on for thousands of years. Aristotle (384-322 BC)
recounts: “the rate of propagation of field mice in country places, and the
destruction that they cause, are beyond all telling”.

Although the last 50 years in particular have provided good progress with
rodent pest management. Rural communities in may countries have a major
concern that the rodents are literally competing with humans for food. Despite a
clear increase in rodenticide use in the world, crop losses have not significantly
decreased during the last 40 years. However, there are some cost-effective stories
of rodent control in Philippines, Indonesia and Pakistan. In Philippines, from 5%
losses of <0.52% were claimed to be achieved due to national rodent control
programme between 1976-80 (Hoque et al., 1988). According to Sumangil
(1990) losses of rice in the Philippines were reduced from US $ 34 million to 3.5
million as a result of organized rat control programmes. From Indonesia reports
are available which indicate that cost-effective ratio of 1:25 can be achieved in
rice through effective rodent control (Indrarto, 1984).

In Pakistan, Greaves et al. (1977) obtained 50-fold return on the cost of
materials in paddies through large-scale trials in many areas of Thatta and Badin
districts. Also, in groundnut crop an increased yield of 60.4% with cost-benefit
ratio of 1:21 was obtained (Khan et al., 2009). Again, earlier to it, Khan et al.
(1984) evaluated the use of acute and anticoagulant baits in wheat and rice crops
in central Punjab, and obtained 27 to 36% higher grain yields, respectively. For
more details see Table IV.

In Bangladesh, two national strategic multi-media rodent control
campaigns were organized and analyzed in detail. Net profits were calculated at
US $ 800, 000 for each campaign, based on a single crop and season (Adhikarya
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and Posamentier, 1987). Calculated benefits would be a multiple of this figure, if
all crops could have been surveyed and the reduction in structural damage and
human sufferings could be quantified. Further field studies in the same country
have shown clearly that losses can be reduced by 40-60% at farm level also
(Posamentier, 1989).

Dubock (1984) and Richards (1988) described some examples of rodent
control in urban and rural situations, including warehouses, in various Asians and
Central American countries. The cost-benefit ratios ranged from 1:2 to 1:30.
Hernandez and Drummond (1984) found that in Cuban warehouses the loss of
1% of the amount available to human consumption could be readily preventable
by standard control techniques.

CONCLUSION AND RECOMMENDATIONS

. Like other Asian countries, vertebrate deteriogens in Pakistan, specially
rodent pests damaging field crops and stored grains, and their impacts are
of economic importance. The resultant yield loss and economic value
cannot be ignored as a policy. We are writing off more than PKR.10
billion annually because of the absence of a National Rodent Control
Programme.

. Within the National Agricultural Research Systems (NARS), excluding
PARC, vertebrate pest management subject activity is lacking in the four
provinces and AJ&K. The capacity of PARC programmes do not allow
them to reach and handle Vertebrate Pest Management (VPM) problems in
each and every corner of the country. Therefore, it is high time to establish
such programmes at the provincial level.

. Rice-based wheat cropping system of Punjab and Sindh is highly
vulnerable to rodent attack that needs to be assessed in terms of yield loss
and economic value.

. Dry land crops in all the provinces need to be investigated from various
angles of vertebrate pest management so as to identify productivity
constraints.

. Indian crested porcupine is widely distributed in the four provinces and
AJ&K and cause serious damage to forest plantations, fruit orchards,
maize, potato, and natural flora of medicinal value. Deterioration impacts
need to be evaluated and quantified.

. Field rats have been identified by VPCI as serious pests of date-palm in
Balochistan. Their impacts on suckers mortality, yield, fruit quality loss,
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and economic value need to be thoroughly investigated.

. Introduction of new crops in different ecologies and associated emerging
issues/problems be watched carefully, in respect of rodent damage
susceptibility.

. Assessment of rodent filth (droppings, hair, urine etc) in pos-harvest
systems is required to meet the international obligations under WTO/SPS
and be integrated with grain quality testing protocols.

. The current damage assessment methodologies need revisit by VPM
biologist and statistics experts, and possibility of using IT tools be
explored.

. The capacity building and human capital development of existing VPM
programmes of PARC need immediate attention so as to undertake VPM
agenda effectively and for seeking solutions to the problems being faced
by different stake-holders.
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TABLE V.- ESTIMATES ON DAMAGE

AREAS OF PAKISTAN.

TO FOREST PLANTATIONS BY INDIAN CRESTED PORCUPINE IN DIFFERENT

Species Locality Damage (%) Reference
CG PG CG+PG
Dalbergia sissoo Changa Manga - - 1.02 Nawaz & Ahmad, 1974
" Chichawatni - - 2.04 Greaves & Khan, 1978
" Chichawatni 11 - - Ahmad & Chaudhry, 1977
" Mianwali 3 - -
" Shorkot 8 - -
" Jhang 5 5 5
" Kundian 7.5 - -
" Karluwala 1.4 0.7 2.1
" Bhakhar - - 2.8
Morus alba Changa Manga - - 24.29 Nawaz & Ahmad, 1974
" Changa Manga 9 - - Mian and Hussain, 2006
" Chichawatni - - 51.2 Greaves & Khan, 1978
" Mianwali 34 - - Ahmad & Chaudhry, 1977
" Shorkot 9 - -
" Fateh Jhang 65 - - Mian and Hussain, 2006
" Daphar - - 5-16
Melia azedarach Changa Manga - - 52.54 Nawaz & Ahmad, 1974
" Chichawatni - - 70.8 Greaves & Khan, 1978
" Mianwali 12 - - Ahmad & Chaudhry, 1977
Pinus roxburghii Tarbela Watershed - - 60.0 Khan et al. 2000
" Tarbela Watershed - - 0.5-24.0 Hussain, 2004
Robinia pseudoaccia  Tarbela Watershed - - 42.0 Khan et al,. 2000
Eucalptus sp. Muzafargarh - - 21.54 Mian and Hussain, 2006
Lal Sohanra - - 0.5
Chichawatni - - 19.33

CG = Complete girdling, PG = Partial girdling
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TABLE Il.- PRE- AND POST-HARVEST CROP LOSSES DUE TO VERTEBRATE PESTS IN PAKISTAN.
Pest Crop/commodity Location/region Nature of % Damage/ %Yield reduction/ Comments Reference
damage loss estimates economic value
Field rats Rice Lower Sindh Pre-harvest 10-50 15-75 up to total crop Wagle, 1927
destruction
" Rice+Wheat Sialkot Distt. " _ Equal to feed 0.3 Extrapolated Anon, 1953
million population for estimates (Survey report)
10 years
" Rice Punjab " 6-10 6.0 Estimated Greaves &
Khan, 1975
" " Lower Sindh " 10.4 - Estimates of two Greaves et al.
districts 1977
" " Lower Sindh " 10 Due to sub- Fulk, 1977
surface hoarding
" " Lower Sindh " 2-43 19 Results of Fulk & Akhtar,
simulated study 1981
" " Punjab (03 districts) " 16.1 13.7 Estimated Khan, 1987
" Wheat Faisalabad Distt. " 75 - Estimated Beget al.
1977a,b
" " Central Punjab (04 " - 5.0 Estimated Beget al. 1978
districts)
" " Central Punjab, " 0.1-6.1 2.3 Estimated Fulk et al.1980
NWFP
" Gujrat district " 3.3-84 - Estimated Brooks et al.
1991
" " Faisalabad " 2.04 - Estimated Ahmad et
al.1986
" " Muzaffarabad, AJ & " - 141.5kg/ha or Rs. Estimated Magbool et al.
K 3361/ha 2011
" Sugarcane Central Punjab (03 " 11.0 4-15 Estimated Beget al.1979
districts)
" " Punjab and Sindh " 7.86 7.7-10.7 Estimated Fulk et al.1980
" " Thatta Distt. " 24 - Based on food Smiet et al.
habits studies 1980
" " Thatta Distt. " - PKR. 140.6 m annully Based on 1986- Khan, 1990

87 production
and prices

Continued
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Pest Crop/commodity Location/region Nature of % Damage/ %Yield reduction/ Comments Reference
damage loss estimates economic value
" " Sindh & Punjab " 8.33 - Estimated Geddes & lles,
1991.
" " Thatta & Sanghar " 7.5-9 - Estimated Alli et al. 2003
Fields Rats Coconut Karachi district " 30.2 nuts/per 27 thousands annually Estimated Khan, 1978
palm/year
" " Karachi & Malir " 15-20 - " Ali et al. 2003
districts
" Date-palm Nok kundi, " 22.1 PKR. 5.33 m annual " Ahmad &
Turbat, 20.1 loss Pervez, 2008
Panjgour 134
" Groundnut Rawalpindi division " 21.5 - " Brooks et
al.1986
" Groundnut Punjab " - 17% reduction in yield Estimated Islam, 1987
" Forest trees Pasni, Balochistan " 8.53 - " Khokhar et al.
1999
Porcupine i) Forest trees Country wide " 22.8 - Pervez, 2006
ii) Nurseries & AJK 29.56 - Khan et al.2007
iii) Fruit trees 10.94 - up to 50% Nawaz &
iv) Crops and 8.17 - Ahmad, 1974
vegetables Greaves &
Khan, 1978
" Maize AJK " 10.7 - Survey Results Khan et al. 1997
" Wheat " " 35 - " Khan et al. 1997
" Rice " " 1.67 - " Khan et al. 1997
" Potato Attock " 17.56 - Designed Study Khan et al. 2000
" Plastic tubing Bakkar " - PKR. Repair twicly Khan et al. 2000
of drip system 70,000/replacement cost ~ done
" Rice canal Sindh Canal Breach - PKR. 3.2 billion loss 12 flooded Khan et al. 2007
villages survey
data
Bird pests Wheat Central Punjab Pre-harvest 1.14-3.22 Av. 2.18 of total Estimated Rashid, 1972
house sparrow production of Punjab
" " Rahim Yar Khan " 1-10 - - Bashir 1978
" " Central Punjab " Upto 50 - - Mirza, 1979
" " Punjab & Sindh " Upto44 3.0 actual loss Questionare Fulk and

survey results

Lathiya, 1979

Continued
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Pest Crop/commodity Location/region Nature of % Damage/ %Yield reduction/ Comments Reference
damage loss estimates economic value
" " Punjab & Balochistan " 10-15 172.000 mt Estimated Roberts, 1976
PKR: 209 m
Crows " Khanawal district " Serious - Removal of seed Yousuf, 1982
and seedlings
Parakeets Maize Rahim Yar Khan " 3-50 - Estimated, small Roberts, 1974
sample
Parakeets Maize Punjab " 10 - Estimated Bashir, 1980
Sindh 5%
NWFP 15%
" " Faisalabad " 0.41% - Studied small Ahmad et al.
sample 1987
" " NWFP " 10.61% 50846 mt Estimated Khan &
Punjab 27.62% PKR: 114.41 m Hussain, 1990
" Sunflower Rahim Yar Khan " upto 100% - Estimates of Roberts, 1974
experimental
fields
" " Punjab " 30% - Estimated Bashir et al.
Sindh 45% 1981
" " Multan " 22.4% - Estimated Besser, 1982
" " Punjab (07 districts) " 11.72% US$1.95m Serious damage Khan & Ahmad,
Sindh (09 districts) 16.61% in barani areas 1983
" Citrus Punjab (11 districts) " 2.6-12.7% 74,503 mt Estimated, Shafi et al. 1986
PKR: 204.88 m survey data
" Guava Karachi district " 17.24 - - Hussain et al.
1991
House sparrow Lentils Faisalabad " 24-55% - Estimated Ahmad & Ali,
1978
" Millet Barani lands " 3-10% Estimated Roberts, 1978
Sorghum 3-12%
Weavers Rice Lower Sindh " 20% - Estimated Grist & Lever,
1969
Wild boar Al crops Punjab " 16 mt annually Estimated Inayatullah,
1973
" - Punjab " PKR: 50 m annually Interview data Mirza, 1978
" Sugarcan Punjab " 6.8-35.5% - Survey based Shafi &

data

Khokhar, 1986

Continued
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Pest Crop/commodity Location/region Nature of % Damage/ %Yield reduction/ Comments Reference
damage loss estimates economic value
" Wheat Central Punjab " 3.0% PKR: 250 m annually Estimated Ahmad et al.
1986
" Maize Faisalabad district " 6.7-10.0% - Data of 33 Ahmad et al.
villages 1987
" Wheat Fateh Jhang " 7.3% Various villages Brooks et al.
data 1989
" Groundnut Chakwal " 0.09% PKR: 6.4 m annually Estimated Brooks et al.
1986
" Sugarcane Punjab " 11.3% PKR: 130.9 m annually Extrapolated Brooks et al
Wheat 3.0% estimates 1989
Maize 6.7%
" Sugarcane, Wheat, All Pakistan " - 16 mt annually Extrapolated Brooks et al.
Maize PKR: 1,525 m data 1989
" Rice Punjab (04 districts) " - 22.75% Estimated Khokhar &
Rizvi, 1998
Lagomorphs Apple trees Ziarat, Balochistan Debarking 21.61 PKR. 21.21m/year/ Estimated Shafi et. al. 1989
of trees season
" " " " 20 - Estimated Khokhar &
Fulk, 1976
Rabbits Chick pea Islamabad, NARC " 21.7 - Estimated DWRC, 1986
" Ground nut Chakwal Pre-harvest 12.6 - Estimated Brooks et al.
1986
Small mammals Fruit orchards Balochistan " - PKR 31.28 m annually Estimated Mian et al.1988
(Rats, Pikas,
Porcupine)
Commensal Stored grains Countrywide Post-harvest 4-6 - - Anon, 1952
rats & mice (Rice, wheat, etc.)
" Various grains Countywide " 5.0 - Estimated Nasir et al. 1957
" Wheat " " 1.0 - Random Nasir et al. 1957
sampling
estimates
" " " 4-10 - - Hafiz &
Hussain, 1961
" Rice Karachi Rice Storage " US $ 800-1000/ Estimated Greaves and

Complex

year/storage

Khan, 1974

Continued
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Pest Crop/commodity Location/region Nature of % Damage/ %Yield reduction/ Comments Reference
damage loss estimates economic value
" Wheat Countrywide (farm " 23 - Estimated MICAS
level) Associates, 1976
" Food commodities Ration shops, Karachi " 77.7 shops - Survey data Greaves, 1979
infested
" Wheat & Rice Countrywide " 5.0 - Estimates at Shafi, 1985
village and
market level
" Rice Punjab (whole sale " 740 kg/shop 4,000 t/year Estimates of Ahmad et al.
markets of 05 cities) 5,500 shops 1995
" Wheat Punjab " 39% infested - 56 godowns of Ahmad et al.
25 PASSCO 1988
Centres
" Rice, maize, wheat Countrywide " - 0.33 billion mt Estimates based Mustag-Ul-
US $ 30 m/year on rodent Hassan, 1992
population

Various food
commodities

Rawalpindi city

100% shops
infested

10.8 Kg filth/ shop

Estimates of 8
shops

Hussain & Igbal,
2002




ECONOMIC IMPACTS OF VERTEBRATE PESTS 115

TABLE IIl.- CROP LOSSES DUE TO RODENT PESTS IN DIFFERENT COUNTRIES.

Country Crop/commodity Nature of % damage/ loss % Yield Comments Reference
damage Reduction/
Economic value
Asian countries Rice Pre-harvest 5-10 per annum 30 million't Enough to feed Singleton, 2001
180 m people for a
year
Bangladesh " " >50 32-60% Estimates of Islam et al. 1993
districts
China PDR " " 5-10 - Few data Zhao, 1996
India " " 5-15 - Country wide data  Sridhara, 1992;
Chopra et al. 1996;
Parshad, 1999;
Rao, 2003
India, Andhra " " Out-break of 3,302 mt Out-break of Rao, 2003
Pradesh rodent population rodent population
Indonesia " " 5-30 per annum 25-30 % Enough to feed 65 Buckle, 1988,
uUss$17 m people/year Singleton et al.
billion/year 2003
Laos PDR " " 15 - Out-breaks in Bounneuang et al.
upland 2003
Malaysia " " 5 873321, US$ 7.3 Estimated Lam, 1982
m
Malaysia " " 4-5 - Data on economic Singleton and
impact not known Petch, 1994
Myanmar " " 5-40 - Estimated, no Singleton, 2001
national data
Philippines " " 5 (2-18) - National survey Schaefer, 1975
data
Philippines " " 5 US$67.3m Based on estimates  Hoque et al. 1988
of 1975
Philippines " " 5 8%, US$55.3m Estimates of 1953-  Sumangil, 1990

54

Continued
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Country Crop/commodity Nature of % damage/ loss % Yield Comments Reference
damage Reduction/
Economic value
Philippines " " 3-5 - 30-50% in some Singleton, 2001
years
Thailand " " - US$2.3.m Low land rice Tongtavee et al.
1990
Thailand " " 6-7 - Variable data Singleton and
Petch, 1994
Vietnam " " - 10-15% Average yield Singleton, 2001
losses
Cambodia " " - 0.3% of national No national data Singleton, 2001
production
SE Asia " " 6 36 million t Enough to feed Singleton, 2003
212 m people/ year
Indonesia " " 40 - 800,000 ha data Soekarna, 1968
Indonesia " " 5-15 17%, 160,000 t Estimated Indrarto, 1984
Indonesia " " 15 annual - - Geddes, 1992
Indonesia " " 17 8.21 milliont, US  Estimated Geddes, 1992
$ 1.0 billion
Argentina " " 20% - Out break data Rodriguez, 1993
Guyana Sugarcane " 10% 172/Kg, 3.1% loss  Estimated Bates, 1960
of sugar
Guyana " " - 12500 mt When outbreaks Bates, 1962
occurred
Jamica " " 10% 249Kg/ha; 4.2% " Metcalf &
loss of sugar Thomas, 1966
India " " 10% 76Kg/ha; 3.9% " Guptaetal. 1971
loss of sugar
India Punjab " " 2.1-31% 161-240 Kg/ha Estimate of Bindra and Sagar,

standing & lodged
crop

1971

Continued
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Country Crop/commodity Nature of % damage/ loss % Yield Comments Reference
damage Reduction/
Economic value
Philippines " " 10% 183Kg/ha; 3.7% " Estioko, 1978
loss of sugar
Caribbean Islands " " - Us$225 1974, one crop Williams, 1984
(Barbados) million/year season estimates
Australia " " - 40,000 mt Estimated Anon, 1975
Australia " " 2-5% US$1-2mannual  Moderate damage Caughley et al.
1994
Australia " " - 825, 000 t Estimates of 1999-  Smith, et al., 2003
US$50m 2000
Egypt " " 5-20 - Up to 80% Ibrahim, 1972;
Shuyler, 1970
Florid " " 5-11 - Stalk damage Samol, 1972
survey data
Indonesia (Java) " " 30-100 - Estimates of Soekarna, 1968
14,000 ha
Mauritius " " - 37 mt/ha Estimated Williams, 1953
Philippines " " 2-10 11-25% Survey of 6farms Porquez &
Ledesma, 1970
World " " 3% US $ 40/ha Estimated Economist, 1981
Bangladesh " " 7.5% 14.3% weight loss - Haque et al. 1985
Hawaii " " - Loss of 0.45 t of - Teshima, 1968
sugar
Argentina " " 12-20 - Estimated Rodriguez, 1993
India Wheat " 2.7-21.3% 25-72 Kg/ha Average loss in 3 Bindra & Sagar,
villages 1971
Bangladesh " " - 5 times destruction ~ Simulated Haque et al. 1980
of the quantity enclosure study
eaten
Bangladesh " " 121 77000 t/annum Country-wide data  Poche et al. 1982

Continued
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Country Crop/commodity Nature of % damage/ loss % Yield Comments Reference
damage Reduction/
Economic value
Australia " " 5-30% Aus $ 100 million  Out breaks data Caughley et al.
nationally 1994
" " " - 3-4% reduction in  Out breaks data Singleton, 1997
production
$ 40 million
" " " 3.4 US $ 18/ha Simulated study Brown, 2005
" All cereals " 5-30 - Out break data Stenseth et al.
2003
Nepal " " 25 - As high as 60% Fall, 1975
Iran " " - 30,000t Estimated Kaukenin &
Rampaud, 1986.
Morocco " " 40-70 - Out break data Fiedler, 1988
Tunisia " " 10-15 - " Fiedler, 1988
China " " - 15 million t " Zhang et al. 1999
Tanzania Maize " 5-15/annum 400,000 tannual,  Sufficient to feed FAO. 1973
UsS$45m 2.3 m people/year Leris, 2003
Kenya " " 34-100 - Out-breaks data Taylor, 1968
Congo DR " " 70% farmers suffer - Interview data Drazo et al. 2008
Iraq " " 68% ears 33% loss/year - Brooks, 1975
Egypt " " high - Fields replanted Shuyler, 1970
Nigeria " " 42 - Out break data Fiedler, 1988
Bolivia " " 10-90 - Estimated Rodriguez, 1993
Tanzania Maize, Sorghum, " - 48% yield loss Out-breaks data Mwanjabe et al.
pulses 2002
Malaysia Oil palm " 5%, 240 kg oil/ M$115m Based on 1981 Khoo, 1984
ha/annum prices
India " " 11.2-52.3 - Estimated Rao, 2003
India Coconut " 4.5-55.0 - Estimated Rao, 2003
Pacific Islands Cocunut " 0.035-0.11 - Minor Damage Smith, 1968
nuts/tree/week

Continued
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Country Crop/commodity Nature of % damage/ loss % Yield Comments Reference
damage Reduction/
Economic value
China Pastures " 50.0 - Very serious Wang, 1984
Mongolia " " 70-100 - Very serious Davaa, 1978
Philippines Various grains Post- 40-210 US $ 80/unit - Benigno &
harvest losses kg/warehouse Sanchez, 1984
Bangladesh " " - uss Extra polated Bruggers, 1983
29.50/unit/six interview data
months
Bangladesh " " 10.5 mt US $620 m Estimates of entire  Mian et al. 1984
country
USA " " House hold US $900 m/ annul  Estimated Clinton, 1969
damage
India Rice " 25-30 US $ 5.0 billion - Hart, 2001
annually
India Various grain " 140 kg/godown - Detailed study Spillet, 1968
India " " 5.9 - Estimated Deoras, 1975
India " " 25 - Estimated Girish etal. 1974
Thailand Rice " - Us$20m Estimated Tangtavee et al.

1990
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SECTION -1

CELL BIOLOGY, MOLECULAR BIOLOGY, GENETICS, PHYSIOLOGY,
TOXICOLOGY

1. BIOCHEMISTRY

ELECTROPHORETICALLY RESOLVED SERUM PROTEIN FRACTIONS IN
WORKERS OF DYEING UNIT AT A TEXTILE INDUSTRY

NABILA ROOHI,* AMARA SHAUKAT, MUHAMMAD AMIR IQBAL AND
TAMSEELA MUMTAZ
Department of Zoology, University of the Punjab, Quaid-e-Azam Campus, Lahore. Pakistan
*Corresponding Author: nabilaruhi@gmail.com

Textile is the oldest industry in the world. It is as old as human civilization. The textile
industry products are an elementary human requirement. In textile industry specially in dyeing unit
workers are exposed to different hazardous chemicals. These chemicals cause adverse effects on
the health of workers in textile industry. The study includes the comparison of serum protein
fractions, resolved by SDS-PAGE of textile dyeing industry workers (n=30) with healthy control
subjects (n=30). The quantification of separated protein fractions was carried out by Total Lab
Quant software and for statistical analysis Student ‘t” test was used to detect the variation in
particular protein fractions in textile industry workers when compared with healthy subjects.
Thirteen protein fractions were detected ranging between 250-17 kDa. Protein fractions of 250,
224, 165, 71, 43, 23, 19 and 17kDa did not show considerable alterations, whereas, significant
enhancement in 132 and 53kDa fractions was observed. In case of 87 and 66kDa fractions,
significant decrement was seen, however, highly significant reduction was observed in 112kDa
fraction. Altered Serum protein fractions in the textile dyeing industry workers are strong predictors
of different ailments.

A COMPARATIVE SPECTROPHOTOMETRIC DETERMINATION OF TOTAL
REACTIVE PHOSPHATE IN SOIL, COW MANURE, POULTRY MANURE, SUGAR
PRESS MUD, DIAMMONIUM PHOSPHATE, SINGLE SUPERPHOSPHATE AND ROCK
PHOSPHATE

KASHIFA NAGHMA WAHEED AND SIKENDER HAYAT
Fisheries Research & Training Institute, Department of Fisheries, Punjab, Lahore.
Corresponding Author’s e-mail address: kashifanw@gmail.com

The total reactive phosphate (TRP) is an important and valuable limiting nutrient which
plays a vital role in primary productivity of an aquatic ecosystem. In the present study, seven
matrixes /subtractes of fertilizers & manures i.e., soil, cow manure (CM), poultry manure (PM),
sugar pressmud (SPM), diammonium phosphate (DAP), single superphosphate (SSP) & rock
phosphate (RP) were studied for TRP releases in aquatic media contained in twenty-one glass tanks
/ aquaria. The experiment continued for six weeks and the TRP release was analysed weekly
through the formation of heteropoly acid-phospho-molybdic acid being reduced to intensely blue
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colour molydbdenum complex by ascorbic acid using spectrphotometric / colourimetric technique.
The method followed Lambert-Beer’s Law at 880 nm with a minimum detection limit /
concentration at 10 pg/L and light path of 2.5 cm using standard official methods for examination
of water & wastewater. Physico-chemical analysis including electrical conductivity, temperature,
pH, dissolved oxygen, carbon dioxide, hardness and alkalinity were also monitered / analyzed
weekly during the experiment. The comparison of natural and artificial manures / fertilizers gave
the results for high TRP releases in DAP following a descending order release pattern in SSP, SPM,
CM, PM, RP and soail, respectively. However, DAP & SSP showed a rapid decline after twenty
days while for SPM & CM, an equilibrium in TRP release and sink was established after twenty
five days.

IN SILICO PREDICTION OF BIOSYNTHETIC PATHWAYS OF ARGININE AND
PROLINE IN THIOMICROSPIRA CRUNOGENA XCL-2

ROHMA AHMAD?, SANA ILAHI* AND BRUCE JACOBSON?
! Department of Biotechnology, Kinnaird College for Women, Lahore
2Pprofessor at a University in USA

Arginine and Proline pathways were computationally annotated in Thiomicrospira
crunogena XCL-2 genome, chemolithoautotrophic sulfur-oxidizing bacteria isolated from deep-sea
hydrothermal vents. In Escherichia coli K12, 1-pyrroline-5-carboxylate dehydrogenase (EC
Number: 1.5.1.12), ornithine carbamoyltransferase (EC Number: 2.1.3.3), argininosuccinate
synthase (EC Number: 6.3.4.5) and argininosuccinate lyase (EC Number: 4.3.2.1) are involved in
arginine biosynthesis. Whereas 1-pyrroline-5-carboxylate dehydrogenase (EC Number: 1.5.1.12)
and pyrroline-5-carboxylate reductase (EC Number: 1.5.1.12) synthesize proline. Presence of all of
these six proteins in Thiomicrospira crunogena proteome was confirmed by computational tools.
Furthermore, genomes of other thermophiles and gammaproteobacteria were also blasted against
Thiomicrospira crunogena but results were not found. These findings lead to the conclusion that
the biosynthesis pathway of arginine and proline are not affected by any adaptive changes of
Thiomicrospira crunogena genome to survive at elevated temperature (up to 200°C).

INTER-RELATIONSHIP OF MICRONUTRIENTS AND TOTAL ANTIOXIDANT
CAPACITY AND THEIR ROLE IN PROGRESSION OF BREAST CANCER:
PERSPECTIVE STUDY IN LOCAL POPULATION

ARIF MALIK!* SIDRA TUL MUNTEHA!, HAFIZA SOBIA RAMZAN?, ABDUL MANAN?,
SARA ZAHID?, RABAIL ALAM!, MAHWISH AROOJ? AND MAHMOOD HUSAIN QAZI?
YInstitute of Molecular Biology and Biotechnology, The University of Lahore
2Centre for Research in Molecular Medicine, The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

Human life is exposed to many risks of different diseases and cancer is one of those which
cause death due to uncontrolled growth and spread of abnormal cells into the body. In present
study, we analyzed different antioxidants and micronutrients in local population and data was
collected from Jinnah and INMOL (Institute nuclear medicine and oncology) hospital of Lahore,
for estimation of MDA, CAT, SOD, GSH, GPx, Vit A, C, E, Zn, Mn, Fe, Cu and Se in which we
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investigate that there is a strong inter-relationship between oxidative stress and cancer. Different
morphological, biochemical and molecular studies showed that oxidative stress plays a main role in
the development of degenerative modification in the cells and tissues of the body. Since minor
reduction or over production of antioxidants and essential micronutrients is responsible for the
progression of cancers which produce free radicals and when free radicals are generated then free
radicals attack on protecting cells and tissues of body. Naturally a balance is required between the
oxidative attack of the free radicals and the antioxidative defense system of body but imbalance
between them can be responsible for the progression of cancer.

EFFECT OF IRON OVERLOAD ON RENAL FUNCTIONS AND OXIDATIVE STRESS IN
BETA THALASSEMIA PATIENTS

ARIF MALIK!* UZMA JABBAR?, SARA ZAHID!, ABDUL MANAN?, RABAIL ALAM?,
MAHWISH AROOJ? AND MAHMOOD HUSAIN QAZI?
YInstitute of Molecular Biology and Miotechnology, The University of Lahore
2Centre for Research in Molecular Medicine, The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

Iron overload in beta-thalassemia leads to an enhanced generation of reactive oxygen
species and oxidative stress. The cause of renal dysfunction is not known, but chronic anemia and
oxidative stress due to tissue deposits of iron may be key factors, and antioxidative treatment can
be useful to prevent this abnormality. Serum creatinine and Uric acid are significantly higher in
patient groups (0.732+0.23mg/dl and 6.7+0.94mg/dl, P<0.05) respectively as compared to control.
Ferritin levels are significantly higher in patients as compared to control (3103.9+1747.4, P< 0.05).
Hb levels are 14+1.3g/dl and 7.1+1.03g/dl in controls and patients respectively. No clear
relationship exists between age and hematological parameters of thalassemic patients. Serum
Ferritin level is positively related with Serum ALT, AST, ALP and MDA (P<0.05). Serum MDA
and serum ferritin of patients indicate that both erythrocytic free reactive iron and serum ferritin
levels are important parameters to estimate the cellular damage.

EFFECT OF AGE RELATED MACULAR DEGENERATION ON LIPID PROFILE: A
STUDY IN PAKISTANI PATIENTS

FAREEHA AMBREEN?, WAJID ALI KHAN?, NADEEM QURESHI®, SHAHNAZ MURTAZA?
AND IRFAN ZIA QURESHIP
Al Shifa Trust Eye Hospital, Rawalpindi, Pakistan,Oncology and Radiotherapy Institute,
Islamabad, Pakistan and Laboratory of Animal and Human Physiology, Quaid-i-Azam University,
Islamabad, 45320

The study was designed to evaluate the effect of AMD on lipid profile in normotensive
patients. The study was prospective, randomized and case-control. A total of 3911 patients were
screened, of which 90 patients had confirmed AMD. Control subjects (100 subjects) were selected
for comparison. Patients were examined in the outpatient department of Al-Shifa Trust Eye
Hospital Rawalpindi, Pakistan between February 2010 and February 2011. The study included:
subjects of both genders aged 50 years or >, normotensive, non-diabetic with no family history of
any such disease and no complication of posterior ocular chamber other than AMD. Age matched
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healthy subjects with no symptoms of AMD were taken as control. Diagnosis of AMD was done
through conventional diagnostic techniques by professional ophthalmologists. Blood was collected
from patients and control subjects. Serum samples were analyzed for total cholesterol, triglycerides,
LDL and HDL using commercially available kits. Data were compared with Student’s t-test.
Pearson correlation was calculated for relationship between different parameters. P<0.05 was
considered significant difference. Wet type AMD was found in 68.8% patients while 31.2% had
dry type AMD. AMD patients had significantly greater total cholesterol concentration than the
controls (p<0.034). HDL/LDL ratio turned significantly lower in AMD patients (P<0.039), while
serum triglycerides, HDL and LDL were non-significantly different between the two groups. Total
cholesterol in AMD patients was significantly correlated with TG, LDL and HDL (P<0.0001). The
study implicates that high cholesterol may be an important risk factor for retinal artery or vein
occlusion leading ultimately to AMD.

EVALUATION OF BIOCHEMICAL MARKERS AND MALONDIALDEHYDE STATUS
IN PATIENTS WITH THYROID GLAND DYSFUNCTION RECEIVING INTERFERON
THERAPY

ARIF MALIK!* MARIA MASOOD?, HAFIZ MUHAMMAD ARSALAN!, RABAIL ALAM?,
SARA ZAHID1, ABDUL MANAN?, MAHWISH AROOJ? AND MAHMOOD HUSAIN QAZI?
YInstitute of Molecular Biology and Biotechnology, The University of Lahore
2Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

It is evident that the incidence of thyroid dysfunction is the most frequent auto-immune
reaction to interferon therapy. Despite the fact that a number of studies have been carried out about
the varying manifestation of thyroid disease and its pathogenesis, association of thyroid disease
with severity or response to interferon treatment are reported with different results. In the resultant
thyroid dysfunction the serum levels of some liver enzymes like AST (P=.002), ALT (P=.074),
ALP (P=.017) and total bilirubin (P=.489) were evaluated as a marker of liver injury. Moreover,
another crucial biochemical parameter MDA (P=.013), one of the products of lipid peroxidation
was also evaluated in interferon induced thyroid patients. The estimation of these various
circulating biochemical parameters showed that in the interferon induced thyroid dysfunctions;
some liver enzymes and oxidative status of the cells were imbalanced and related the hepatic injury.

EFFECTS OF FERROUS SULPHATE AND IRON NANOPARTICLES ON SOME
HEMATOLOGICAL AND GROWTH INDICES OF FRESHWATER FISH CIRRIHINUS
MRIGALA

MARY KANWAL, KIFAYAT ULLAH KHAN, HINA FAIZ, HUDA SARWAR
AND AMINA ZUBERI
Aquaculture and Fisheries Lohorator, Department of Animal Sciences. Foculty of Biological
Sciences, Quaid-i-Azam University, Islamabad

A 90 days feeding trial was conducted. to investigate the effect of iron in nanoparticles and
bulkform on growth performance and some hematological indices of fingerlings of Cirrihinus



114 ABSTRACTS OF 33RP PAKISTAN CONGRESS OF ZOOLOGY

mrigala, Experiment was conducted in replicate in glass aquaria at a stocking density of 1.5g L.
The control group (C) of fish was offered 35% protein basal diet. while fingerlings of experimental
groups T-I and T-2 were fed on 100 and 200 mg kg-1 ferrous sulphate (bulkform of iron)
respectively, whereas nT-l and nT-2 groups of fingerlings received 100 and 200 mg kg iron
nanoparticles supplemented feed. respectively. No mortality was observed during the experiment.
Groups of fish fed on iron supplemented diet showed significantly higher growth rate as compared
to the control group of fingerlings while 100 mg Fe kg™ diet either in nanoparticles and bulkform
showed significantly higher percentage weight gain compared to feed supplemented with 200 mg
Fe kg! diet. The comparison between nanoparticles and bulkform of iron supplemented diets
revealed that growth performance was significantly higher in group of tish fed on nanoparticles
enriched diet. Similar trend was shown by SGR and FCE. Iron supplemented diet also showed
significant effect on hematological parameters. Statistically higher Hb level was observed in nT-I
(10.50£0.29 g dIY) and T-1 (9.5+0.50 g dI!) group of fish while MCH values also showed similar
trend higher in nT-1 (55.1620.44 pg) and T-I (50.85+3.64 pg) group of fingerlings. Conversely.
RBC showed higher and comparable values in nT-2 (2.79+0.05 x 10¢ mm-3) and T-2 (2.53+0.04 x
106 mm3) group offish. The results clearly indicate the need of iron supplementation in the feed of
Cirrihinlls mrigala for obtaining better performance while also confirm the vievv that nanoform of
matter have higher efficiency compared to bulkform.

HEMATOLOGICAL AND SERUM BIOCHEMICAL ALTERATION IN CATTLE AND
BUFFALOES SUFFERING FROM NATURAL INFECTION OF BLACK QUARTER

ASIF IDREES?, Z. I. CHAUDHARY?, M. YOUNUS?, A. A. NASIR* AND HAMID MUSTAFA®
Faculty of Veterinary Sciences, BZU, Multan.
2Riphah College of Veterinary Sciences, Lahore
3 College of Veterinary Sciences, Jhang
4 Veterinary Research Institute, Lahore ® Department of Livestock Production, University of
veterinary and Animal Sciences, Lahore
*Corresponding author drasifidrees@yahoo.com

Hematological and serum biochemical changes in cattle suffering from natural outbreak of
Black quarter (B.Q) in different areas of Punjab were studied. Blood samples from infected Cattle
were subjected to Total Leukocyte Count (TLC), Total Erythrocyte Count (TEC), Differential
leukocyte Count (DLC), hemoglobin (Hb) and Packed cell volume (PCV) while serum samples for
estimation of Creatinine Kinase (CK), ALT and AST (n=50). It was found that mean erythrocyte
count was decreased significantly (P < 0.05) while mean leukocyte count was increased
significantly (P < 0.05) in diseased animals. On the other hand mean Hb, Platelets count and PCV
were not significantly different (P > 0.05) in diseased animals as compared to normal healthy
animals. Similarly mean DLC values were found varying to a great extent. It was noticed that mean
neutrophils and lymphocytes (%) was increased significantly in diseased animals (P < 0.05) while
those of monocytes and basophils (%) increased significantly (P > 0.05). On the other hand serum
biochemical analysis of animals revealed that there was a significant increase (P > 0.05) in CK,
ALT and AST levels as compared to normal healthy animals. Implication of these findings in the
pathogenesis of B.Q is discussed.
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EFFECT OF AQUATIC ENVIRONMENT ON MINERAL CONTENTS OF SOME
FRESHWATER FISHES (CYPRINIDS)

AZAM JAN, MUHAMMAD RAUF, BABER KHAN, SAJJAD AND AMINA ZUBERI*
Aquaculture and Fisheries Laboratory, Department of Animal Sciences, Faculty of Biological
Sciences, Quaid-i-Azam University, Islamabad, Pakistan.

*Corresponding author: Email: zuberi-amina@yahoo.com

The objective of the present study is to investigate the effect of aquatic environment of
different water bodies on mineral contents of some freshwater fish. For this purpose, three water
bodies, Tarbela dam, River Soan and concrete water tanks were selected for the collection of five
freshwater species, silver carp (Hypophthalmichthys molitrix), grass carp (Ctenopharyngodon
idella), mrigal (Cirrhinus mrigala), rohu (Labeo rohita), and common carp (Cyprinus carpio).
Mineral contents like Mn, Ni, Cd, Cu, Pb, Se, Zn and Co were examined in gills, skin, kidney, liver
and muscle tissues of all five freshwater fishes with help of atomic absorption. There were
considerable variations in the metals contents among different tissues of same species as well other
species collected from different water bodies. The contents of metals founds in different tissues of
different species varied for Mn: 0.43-6.0, Ni: 0.40 — 2.0, Cd: 0.04 — 0.49, Cu: 0.35 — 1.55, Pb: 0.32
—1.55, Se: 0.97 — 17.05, Zn: 0.19 — 2.62 pg/g wet wt. Cobalt was not detected in any tissue of any
species. All values were found under permissible range. The significant variation in the contents of
metals accumulation in different tissues of fish collected from different water reservoirs clearly
indicated the role of aquatic environment on the mineral composition of fish.

EFFECT OF AQUATIC ENVIRONMENT ON FATTY ACIDS COMPOSITION OF
CYPRINUS CARPIO

AZAM JAN, SAJJAD, MARY KANWAL, HINA FAIZ AND AMINA ZUBERI*
Aquaculture and Fisheries Laboratory, Department of Animal Sciences, Faculty of Biological
Sciences, Quaid-i-Azam University, Islamabad, Pakistan.

*Corresponding author: Email: zuberi_amina@yahoo.com

The major aim of the study was to determine the effect of aquatic environment on Fatty
acids composition of Cyprinus carpio. For this purpose, two water bodies, Tarbela dam and River
Soan were selected for the collection of samples. In Cyprinus carpio % age contents of SFA like
hexanoic acid (C6:0) and Palmetic acids (C16:0) were significantly higher (P< 0.01) in fish from
Tarbela dam while others SFA like Myristic Acid (C14:0) pentadecanoic acid (C15:0)) and
margaric acids (C17:0) were significantly higher (P < 0.05) in fish from River Soan. Among the
MUFA myristolic acid (C14:1), palmitoleic acid (C16:1) and elaidic acid (C18:1n9t) contents were
significantly higher (P < 0.001) in fish from River Soan compared to Tarbela dam fish samples,
while other MUFA like heptadecanoic acid (C17:1), and eicosenoic acid (C20:1) contents were
slightly but significantly higher (P< 0.05) in fish from River Soan. Among PUFAs all except
Lenoliec acid (C18:2c), Arachidonic acid (C20:4n6), eicosatrienoic acid omega 6 (C20:3n6:8, 11,
14) and eicosadienic acid (C20:2) appeared in significantly higher levels in fish samples from River
Soan. The significant variation in the contents of fatty acids clearly indicated the role of aquatic
environment of different water bodies on the chemical composition of fish.
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CORRELATION OF RENAL ISCHEMIA WITH OXIDATIVE STRESS AND
GENERATION OF REACTIVE NITROGEN SPECIES

Z. KALSOOM, LUTFULLAH, M. ZAIGHAM JAVED, ARIF MALIK, ZOHAIB HASSAN, M.H.
QAZI AND MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

Reactive oxygen species and nitric oxide are important mediators of tissue injury leading to
renal ischemia. Reactive oxygen species and nitric oxide may form cytotoxic metabolites causing
lipid peroxidation and DNA damage resulting in pathogenesis of ischemia-perfusion injury. The
present study was therefore aimed to investigate the correlation of oxidative stress and generation
of reactive nitrogen species with renal ischemia. Blood samples were collected from 25 renal
ischemic patients as case group along with 25 normal individuals as control group. Plasma urea,
uric acid and creatinine levels were monitored as markers of renal injury. Glutathione (GSH)
oxidation, SOD, catalase and lipid peroxidation (MDA) were used as markers of oxidant stress.
Nitric oxide (NO) was used as a biomarker of RNS formation. SOD, MDA, GSH, catalase and NO
were assessed by spectrophotometric assay while renal parameters (urea, creatinine and uric acid)
were estimated by enzymatic kit method. Significant increase in plasma creatinine, urea and uric
acid were found that shows the renal injury. Significant decreases in catalase, SOD and GSH while
significant increases in MDA and NO were observed after renal ischemia. The data thus obtained
was evaluated statistically by using t-test according to which overall significant difference was
observed in oxidative stress indices, reactive nitrogen species indices and renal indices in case
group with renal ischemia as compared to control group as p<0.05. Negative correlation was
observed in oxidative stress parameters with NO and renal parameters except for MDA that shows
positive correlation. The outcomes showed the increase in oxidative stress and generation of
reactive nitrogen species. The data clearly demonstrates that oxidative stress and RNS generation
occur in the kidney during ischemia.

EFFECTS OF GRADED LEVEL OF VITAMIN C ON REPRODUCTIVE
PERFORMANCE OF BROODFISH OF SILVER CARP, HYPOPHTHALMICHTHYS
MOLITRIX

MARATAB ALI AWAN, ZULFIQAR ALI ABDI, IMDAD ULLAH, MARY KANWAL,
TABINDA SIDRAT AND AMINA ZUBERI*
Aquaculture and Fisheries Laboratory, Department of Animal Sciences, Faculty of Biological
Sciences, Quaid-i-Azam University, Islamabad, Pakistan.
*Corresponding author: Email: zuberi_amina@yahoo.com

The study was designed to examine the effect of dietary L- ascorbyl-2-polyphosphate on
reproductive performance of broodfish of silver carp (Hypophthalmichthys molitrix). Both male
and female broodfish of 3 years olds were stocked in a ratio of 1:1 and at a density of 400 kg /ha in
nine earthen ponds. Experiment was conducted in replicate and three ponds were assigned as
control receiving 35% protein basal diet while others two treated groups of fish were fed APP2so
and APPsoo supplemented diet respectively. After 70 days feeding trial on their respected diet, fish
were bred through induced spawning and their reproductive performance was observed. In APP
treated groups, % culled was 0 % as compared to control 6.7 %. Vitamin C supplementation
significantly enhanced the fecundity and quality of egg compared to APP non supplemented diet,
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while no significance difference was observed in reproductive performance of female fed APP2so
and APPsqo supplemented diet. Results of nine reciprocal crosses revealed that female broodfish fed
with graded level of APP had significant effect on % hatching and fry kg female compared to
male broodfish fed graded level of dietary APP. Hatching % and fry kg female body weight
increased with increased in dietary vitamin C concentration.

RELIABILITY OF URINE PUS CELL COUNTS ON MICROSCOPY CORRELATED
WITH URINE CULTURE COLONY COUNTS ON CULTURE MEDIA FOR UTI DURING
PREGNANCY

MUKHTAR TAHIR, KHAWAR ALI SHAHZAD, KHUSHI MUHAMMAD, FARZANA
KHATOON, FARZANA SHAHIN, MEHMOOD UL HASSAN QAZI AND MUSHTAQ A.
SALEEM
Institute of Molecular Biology and Biotechnology, University of Lahore

The urine pus cell counts reliability upto a level of significance as a significant pyuria was
correlated with urine culture colony counts as a significant bacteriuria for the diagnosis of UTI
during pregnancy. The correlation between significant pyuria and bacteriuria will be ensured the
interpretation of urine pus cell counts under uncentrifuged microscopic examination as a rapid
screening test which either investigate the UTI during pregnancy or reinvestigate the limit of urine
pus cell counts in pregnant women. Present study of significant pyuria was recognized by following
semi quantitative method for urine sample wet mount film preparation and 5-8 consecutive fields
examination microscopically by using 40x objective lens as a high power field 2-4 pus cell/HPF.
The significant bacteriuria was also recognized on the basis of urine sample measured quantity
characterizing calibrated loop method for culture by following the semi quantitative culture method
for urine sample culture colony count estimation visually as a colony forming unit per milliliter
quantity> 105 CFU/ml. In our study 56% urine samples out of 100 were positive by characterizing
2-4 pus cell/HPF under uncentrifuged microscopy called significant pyuria then on CLED agar
culture was also positive by evaluating > 10°CFU/ml called significant bacteriuria and 35% urine
samples out of 100 was negative by characterizing 1-2 pus cell/HPF called insignificant pyuria.
Gynecological clinicians can easily interpret significant pyuria for the management of UTI during
pregnancy.

BIOSORPTION OF MANGANESE BY GREEN ALGAE, PITHOPHORA OEDOGONIA

RIZWANA NOOR?, ATIF YAQUB?, ARSHAD JAVID?, SAHAR SULEMAN! AND SOBIA
NIAZ®
!Department of Wildlife and Ecology, University of Veterinary and Animal Sciences, Lahore
2Department of Zoology, Government College University, Lahore
Department of Applied Biology, Bahauddin Zikriya University, Multan

Heavy metal contamination from industrial effluents is a serious issue of the day and needs
immediate attention as it is adversely affecting the riverine ecosystems of Pakistan. These metals
not only deteriorate the quality of water but also poses serious threat to life forms, both aquatic as
well as terrestrial. The scenario is getting worsen day by day and demands to develop effective
technology for the removal of such pollutants. In the present study, the process of biosorption for
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the removal of Manganese [Mn (I1)] ions from aqueous medium was employed by using dead
biomass of green alga, Pithophora oedogonia. Biosorption capacity (gmax) of this ion was found 52
mg/g within 90 minutes after which no increase in biosorption was observed. However, biosorption
of Mn decreased with increase in biomass concentration. Langmuir, Freundlich, and Temkin
adsorption isotherm models were employed. Langmuir and Temkin isotherms which show mono
layer sorption were found most suitable for biosorption of Mn by green alga. Pseudo-second order
kinetic model was used to find out geq value (-91.6 mg/g) and R2 (Regression coefficient) which
was 0.97. Fourier Transform Infra-red Spectroscopy (FTIR) revealed the presence of possible
electronegative functional groups such as carbonyl, aminr and alkyl on the surface of algal wall.

BIOCHEMICAL CHANGES IN SALIVA AND BLOOD OF DIABETIC PATIENTS

Z. KALSOOM, ABDUL RAZAQ, M. ZAIGHAM JAVED, MUHAMMAD AMEEN, FABIHA
ABDUL WAHID, M.SAJID, NASIR IQBAL, HAFIZA AMNA SHOUKAT, M.H. QAZI AND
MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

Owing to the contribution of serum derived components into whole saliva it is hypothesized
that the changes in serum composition caused by diabetes would be reflected in whole saliva. The
present work was aimed to evaluate the biochemical changes in blood and saliva of diabetic
patients. For this purpose total 50 blood samples were collected (25 from diabetic patients and 25
from normal individuals) from the Jinnah hospital Lahore. Total 50 saliva samples were also
collected with the same ratio from Jinnah hospital Lahore. The serum from blood samples was
separated by the centrifugation at 3000 rpm for 10 minutes. Serum and saliva was then analyzed for
biochemical changes viz estimation of serum calcium, phosphate, total protein, alkaline
phosphatase and salivary calcium, phosphate and amylase .Outcomes revealed that in diabetic
patients, metabolism of minerals (calcium and phosphate) get altered significantly. In diabetic
condition, phosphate decreased in blood and saliva with reduction in phosphate and amylase levels
while other biochemical changes were found insignificant. It was suggested that saliva tests can be
used to evaluate the diabetes and their oral health.

TO INVESTIGATE BIOCHEMICAL CHANGES IN SALIVA AND BLOOD OF CHRONIC
KIDNEY DISEASE PATIENTS

Z. KALSOOM, MUHAMMAD SAJID, M. ZAIGHAM JAVED, SHOAIB HASSAN, NASIR
IQBAL, HAFIZA AMNA SHOUKAT, ABDUL RAZZAQ, M.H. QAZI AND MUSHTAQ A.
SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

In present study serum and salivary biochemical changes in chronic kidney disease patients
were analyzed. For this purpose serum calcium, phosphate, urea, creatinine and total proteins and
salivary calcium, phosphate and alpha amylase were analyzed. Overall high serum calcium levels
were found in chronic kidney disease patients. Serum phosphate levels were found high in chronic
kidney disease patients as compare to normal individuals. Serum creatinine and urea levels were
also elevated in chronic kidney disease patients. Salivary calcium levels increased insignificantly in
chronic kidney disease patients as compare to normal individuals. While the salivary phosphate and
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salivary alpha amylase levels decreased in chronic kidney disease patients. It was suggested that
saliva tests can be used to evaluate the chronic kidney disease and oral health of such patients.

EVALUATION OF ALTERATION IN THE LEVELS OF ELECTROLYTES IN
POLYARTHRITIS AND REACTIVE ARTHRITIS

Z. KALSOOM, QURRAT UL AIN, M. ZAIGHAM JAVED, AQSA BAHADUR, M.H. QAZI
AND MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

The present study was conducted to investigate the evaluation of biochemical alteration in
serum electrolytes (Na*,K,*Ca?*) ALP, CRP and RA-factor in polyarthritis and reactive arthritis.
Total 90 individuals were selected which were divided into three groups as control group,
polyarthritis group and reactive arthritis group. Each group was consisted of 30 individuals. Blood
samples were analysed for the estimation of serum electrolytes (Na*,K*,Ca%") ‘ALP, CRP and RA-
factor. The data was statically analysed by applying ANOVA. Non significant difference was
recorded in (Na* ,K*), ALP,CRP level in polyarthritis and reactive arthritis group as compared to
control group. Significant difference was recorded in the levels of calcium in polyarthritis and
reactive arthritis as compared to control group. It was inferred that polyarthritis and reactive
arthritis  have profound effect on the metabolism of calcium but having no significant effect on
potassium and sodium. Both types of disorders significantly alter and imbalance the quantity of
alkaline phosphatase and CRP and R-A factor (an abnormal protein) is produced during
polyarthritis.

EVALUATION OF CORRELATION OF OXIDATIVE STRESS WITH CHRONIC
KIDNEY DISEASE IN PATIENTS WITH MODERATE TO SEVERE CHRONIC KIDNEY
DISEASE

Z. KALSOOM, MUHAMMAD TANWEER, M. ZAIGHAM JAVED, ARIF MALIK, K. AMEER,
M.H. QAZI AND MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

The present study was aimed to investigate the correlation of oxidative stress with renal
failure in CKD patients. For this purpose, oxidative stress was measured via SOD, GSH, MDA and
catalase assessment. For renal dysfunction, basic renal parameters, urea, creatinine and uric acid
were determined. 25 patients of moderate CKD and 25 patients of severe CKD were selected for
the present study as case group along with 25 normal individuals as control group. Oxidative stress
parameters (SOD, GSH, MDA and catalase) were assessed by spectrophotometric assay while renal
parameters (urea, creatinine and uric acid) were estimated by enzymatic kit method. The data thus
obtained was evaluated statistically by using ANOVA according to which overall significant
difference was observed in oxidative stress indices and renal indices in case groups with moderate
and severe CKD as compare to control group as p<0.05. Positive correlation was observed in
oxidative stress and the manifestation of CKD both moderate and severe CKD.
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BIOCHEMICAL ANALYSIS OF ASCETIC FLUID OF CONGESTIVE HEART FAILURE
AND HEPATITIS C PATIENTS

Z. KALSOOM, UZMA SATTAR, M. ZAIGHAM JAVED, SHAH ZEB, M.H. QAZI AND
MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

The present study was aimed to investigate the correlation of ascetic fluid with congestive
heart failure and hepatitis ¢ patients. For this purpose, ascetic fluid was analyzed via TP, Amylase,
glucose, HDL and LDL assessment. For biochemical analysis above parameters were estimated.20
patients of ascetic fluid of congestive heart failure were taken as congestive heart failure with
ascites group and 20 patients were selected as hepatitis C with ascites group as case group along
with 20 patients of ascetic fluid only as control group. Ascitic fluid parameter glucose was tested
by GOD/PAP test. Total protein was estimated by Lowery’s method, Colorimetric method was
used to estimate amylase and LDL was estimated by enzymatic colorimetric test .HDL was
estimated by PEG/CHOD —PAP method. The data thus obtained was evaluated statistically by
using ANOVA, according to which overall significant difference was observed except LDL values
showed insignificant difference. Positive correlation was observed in the development of ascites
and biochemical changes in both congestive heart failure and hepatitis C. It was inferred from
outcomes that manifestation of both the disorders, congestive heart failure and hepatitis C is
strongly related with significant biochemical changes in important constituents of ascetic fluid and
hence disturb the normal homeostatic conditions of the body. Increased HDL, total protein, amylase
and glucose levels while decreased level of LDL are the major observations under biochemical
analysis of ascetic fluid produced in both the disorders.

SYNTHESIS OF ISATIN DERIVATIVES AND ESTIMATION OF THEIR BIOLOGICAL
ACTIVITY

Z. KALSOOM, SHAHANA NOSHI, M. ZAIGHAM JAVED, JONAID HASSAN, M.H. QAZI
AND MUSHTAQ A. SALEEM.
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

In the present study several derivatives of isatin (A-L ) were synthesized by condensation
of Isatin with amines. All the synthesized derivatives (A-L) were Schiff bases. The structures were
confirmed spectroscopically by IR and NMR. The biological activity of the synthesized compounds
was evaluated for their radical scavenging antioxidant, antiacetylcholinesterase,
antibutyrylcholinesterase, antilipoxygenase and antityrosinase inhibitory potential. The outcome
showed that amongs all these derivatives[ (32)-3-(2-phenylhydrazinylidene)-1,3 dihydro-2H-indol-
2-one ] (K) expressed antioxidant activity, the derivative {3-[(Z)-(2-oxo0-1,2-dihyro-3H-indol-3-
ylidene) amino]propanenitrile} (J) exhibited antiAChE, derivative [(32)-3-[(3-methylphenyl)
imino]-1,3-dihydro-2H-indole-2-one] (F) revealed antiBChE activity, derivatives [ (32)-3-[(2-
sulfanylethyl)imino]-1,3-dihydro-2H-indol-2-one] (D) and the derivative [ (32)-3-[(4-
methylphenhy]-1,3dihydro-2H-indol-2-one] (E) showed antiLOX and derivative {N-[ 3Z)-2-oxo-
1,2-dihyro-3H-indol-3-ylidene]hydrazinecarbothioamide} (1) expressed antityrosinase activity.
some of these derivatives were novel with some novel group substitution with maximum biological
activity. Further research is needed to explore their chemical and biological properties. These
derivatives were observed biologically highly active compounds which can be used as antioxidant,
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antiacetylcholinesterase, antibutyrylcholinesterase, antilipoxygenase and antityrosinase activity.

SYNTHESIS OF ISATIN DERIVATIVES AND ESTIMATION OF THEIR
ANTIBACTERIAL ACTIVITY

Z. KALSOOM, SIDRA ZAHEER, ZAIGHAM JAVED, RAYYAN UL HAQ, M.H. QAZI AND
MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

Isatin and its derivatives are potent antibacterial compounds. The present study was aimed
to synthesize some novel isatin derivatives to estimate their antibacterial activity. 12 isatin
derivatives were synthesized by condensation of Schiff bases to isatin. The derivatives were
checked for their antibacterial activity against Klebseilla pneumoniae, Escherchia coli, Salmonella
aureus, Proteus vulgaris, Micrococcus, Pseudomonas aureoginosa and Aeromonas bacterial
strains. Disc diffusion method was used to evaluate the antibacterial activity of the derivatives
against selected bacterial strains. Disc of isatin derivatives were prepared at concentration at 50 pg
/disc, 200 pg /disc, 500 ng /disc, 2000 pg /disc and 5000 pg /disc. Whattman filtre paper was used
for disc preparation. Antibacterial activity of isatin derivatives was evaluated by measuring the
zone of inhibition (mm) at different concentration. Derivatives A (3Z)- (3-[(2-acetylphenyl)imino]-
1,3-dihydro-2H-indol-2-one), derivative G (32)- (3-[(hydroxyimino)-1,3-dihydro-2H-indol-2-one)
and derivative J (3-[(Z)-(2-oxo0-1,2-dihydro-3H-indol-3-ylidine)amino] propanenitrile) were found
active against majority of bacterial strains. Derivative A was found active against Salmonella
aureus and Pseudomonas aureoginosa at 50 pg /disc and against Klebseilla pneumoniae,
Salmonella aureus, Pseudomonas aureoginosa and Aeromonas at 200 pg /disc and Klebseilla
pneumoniae, Salmonella aureus, Pseudomonas aureoginosa and Aeromonas at 500 pg /disc and
against Klebseilla pneumoniae, Escherchia coli, Salmonella aureus, Proteus vulgaris Pseudomonas
aureoginosa and Aeromonas at 2000 pg /disc and 5000 pg /disc. Derivative G was found active
against Klebseilla pneumoniae, Escherchia coli, Salmonella aureus, Proteus vulgaris,
Micrococcus, Pseudomonas aureoginosa and Aeromonas at 50 pg /disc and 200 pg /disc while at
500 pg /disc, 2000 pg /disc and 5000 pg /disc showed significant activity against all tested bacterial
strains except Escherchia coli. Derivative J was found active against Salmonella aureus at 50 pg
/disc and 200 pg /disc and against Salmonella aureus and Proteus vulgaris at 500 pg /disc and
against Klebseilla pneumoniae, Escherchia coli, Salmonella aureus, Proteus vulgaris, Micrococcus
and Aeromonas except Pseudomonas aureoginosa at 2000 pg /disc and 5000 pg /disc. Among all
these derivatives derivative G was found to be more active and potent than any other while all other
derivatives showed insignificant antibacterial activities against all tested bacterial strains.

STATUS OF ANTIOXIDANT ENZYMES DURING LIVE HAULING OF ADVANCED
FRY OF ROHU (LABEO ROHITA)

IMDAD ULLAH, IBRAR MUHAMMAD, TABINDA SIDRAT, MARATIB ALI AND AMINA
ZUBERI
Department of Animal Sciences, Faculty of Biological Sciences, Quaid-i-Azam University,
Islamabad

Status of antioxidant enzymes at different time period during live hauling of advanced fry
of Labeo rohita was investigated. Fry, average weight 2.45+0.25 g were packed in polyethylene



122 ABSTRACTS OF 33RP PAKISTAN CONGRESS OF ZOOLOGY

bags under pressurized pure oxygen, at a stocking density of 70 g L- and transported for 12hrs.
Transportation of fry started at 11.0 am and at that time water quality parameters like temperature,
DO level and pH were 21°C, 5.6 mg eland 8.4 respectively while total ammonia was less than < 0.5
mg L% Water quality parameters were changed with journey time. Total ammonia increased while
pH were decline.d but remained in permissible limit. DO level decreased significantly and created
an hypoxic condition. Anioxidant enzymes like superoxide dismutase (SOD), catalase (CAT),
glutathione Reductase (OR) and peroxidases (POD) and LPO activity in brain, liver, gills and
muscle tissues showed significantly enhanced activities at 2 hrs after loading and then decreasing
trend was observed up to 8 hr. After 8 hr of journey time, LPO and antioxidant enzymes again
showed higher activities and at 10 and 12 hr reached to levels that was significantly (P<0.05)
higher than initial level.

INHIBITION OF A-AMYLASE OF TRIBOLIUM CASTENUM AND HUMAN BY
AZADIRACHTA INDICA (NEEM) DERIVED COMPOUNDS

AMTUL JAMIL SAMI* AND A.R. SHAKOORF?
YInstitute of Biochemistry and Biotechnology, University of the Punjab, Lahore 54594
2School of Biological Sciences, University of the Punjab, Lahore 54594

Starch is one of the major sources of glucose in our food. Starch is hydrolyzed by amylases
present in animal, plants and microbes. Red flour beetle, T castaneum (Herbst) is one of the major
starch dependent storage pests and is responsible for severe stored grain losses. Inhibition of insect
amylase by natural compounds could provide safe, environment friendly and economically viable
route. Efficacy of neem Azadirachta indica derived compounds including neem oil, Azadirachtin,
saponin and leaf extract was checked on crude and purified amylase of human T. castenum. It was
observed that neem derived compounds had higher potential to inhibit Tcastenum amylase as
compared to human amylase.

EFFECT OF FLUORIDE ON THE INTERNAL STRUCTURE OF LIVER, KIDNEYS AND
SPLEEN AND IMMUNITY OF LABEO ROHITA

MUHAMMAD HARIS AZIZ, SHAHID ALI KHAN AND KHALID MAHMOOD ANJUM
Department of Wildlife & Ecology, University of Veterinary & Animal Sciences, Lahore.

The present study deals with the immunomodulation due to the effect of fluoride in Labeo
rohita. The toxic effect of fluoride on the humoral antibody production was studied. In addition,
histopathological damage induced by fluoride in liver, kidneys and spleen was also noted. Results
indicate that fluoride have negative impact on humoral antibody production. The humoral
immunity of the fish was strongly suppressed in the group receiving high fluoride dose. High doses
of fluoride also damaged the tissues of liver, kidneys and spleen. Necrosis, vacuolization and
degeneration were observed in the vital organs under study. The fluoride intoxication also have
prominent role in the deformation of the bones. Liver, Kidneys and Spleen also showed the
proliferative responses by the production of pyroninophilic cells. The production of pyroninophilic
cells was directly proportional to the amount of the toxicant to which the animals were exposed.
The study shows that fluoride toxic dose not only damaged the skeletal bones but also decreased
the immunity of the individuals.
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DETECTION OF ENDOTHELIN (ET-1 AND ET-3) AS A NOVEL BIOMARKER OF
CARDIO VASCULAR STRESS IN PATIENTS OF LIVER CIRRHOSIS WITH ASCITES

Z. KALSOOM, IQRA FAYYAZ, M.ZAIGHAM JAVED, M.H. QAZI AND MUSHTAQ A.
SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

Endothelin is an endothelial cell-derived peptide with greater vasoconstrictive potency than
any known substance. ET system is particularly important in the control of systemic blood pressure
(BP) and vascular tone. ET-1 and ET-3 are involved in cardiovascular dysfunctioning. The present
study was aimed to investigate the detection of endothelin-1 and endothelin-3 in patients of liver
cirrhosis with ascites and correlation of endothelin and oxidative stress with cardiovascular stress.
Blood and ascetic fluid samples were collected from the patients of liver cirrhosis with ascites as
case group and from normal individuals as control group. Endothelin-1 and endothelin-3 were
detected by PCR in serum and ascetic fluid of patients and its quantification was done by Real-time
PCR. ET-3 was quantified while ET-1 was not quantified which showed very low concentration of
ET-1 to be calculated in both serum and ascitic fluid. Nitric oxide, CK, CK-MB, cholesterol, and
CRP were estimated as cardio vascular stress parameters. Antioxidative enzymes glutathione
(GSH), catalase (CAT), superoxide dismutase (SOD) and malondialdehyde (MAD) a biomarker of
oxidative stress were estimated in order to calculate oxidative stress. The obtained data was
evaluated statistically by using t-test and Pearson correlation. Detection of endothelin was
performed to evaluate the correlation of endothelin (ET-1 and ET-3) with oxidative stress and with
the development of cardiovascular stress. Correlation was found between oxidative stress
cardiovascular stress parameters with ET-3 (as ET-3 was quantified) and between individual
parameters of oxidative stress and cardiovascular stress. Overall positive and highly significant
(P<0.05) correlation of CAT, SOD, MDA, GSH levels with ET-3 and with each other was observed
and significant (P<0.05) and positive correlation of ET-3 was found with NO, CK and CK-MB
except cholesterol. It was concluded that increase production of endothelin (ET-3) under oxidative
stress generates cardiovascular stress in patients of liver cirrhosis with ascites.

IDENTIFICATION OF CRY1C BINDING PROTEINS IN SPODOPTERA FRUGIPEREDA
USING PROTEOMICS.

M.S. AHMAD, ¥2 ARR. SHAKOORI?> AND J.L. JURAT-FUENTAS!
!Department of Entomology and Plant Pathology, University of Tennessee, Knoxville, Tennessee,
USA.
2School of Biological Sciences, New campus, Punjab university, Lahore, Pakistan.

Bacillus thuringiensis (Bt.) is gram positive bacterium which forms endospores and
produces parasporal crystals. These parasporal crystals are solubilzed in the midgut of insects at
alkaline pH and converted to active toxins by midgut proteases. This activated toxin then binds
with the receptors (mainly known receptors are alkaline phosphatase (ALP), aminpeptidase N.
(APN) and cadherin-like) in the the brush border membrane vesicles (BBMV) of the midgut
microvilli and forms the pores in the membrane of midgut epithelial cells. When pores are formed
then water enters the epithelial cells by osmosis and lyse the cells by osmotic pressure, when
epithelial cells are lysed then gut is disrupted, larvae stop feeding and die due to septicemia. We
have mainly focused on purification of proteins and finding some new receptors/binding proteins in
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BBMVs from Spodoptera frugipereda with crylC. crylC protein was purified by FPLC from Bt.
strain known to produce it. Western blotting, ligand blotting and alkaline Phosphatase (ALP) assay
was performed to identify binding-proteins/receptors. Multiple bands (20-220KDa) were observed
in ligand blots and western blots while isolated bands were seen in ALP assays (68-240KDa). From
LC-MS/MS data we identified new proteins, which are possibly important in the mechanism of
action of cry proteins.

EFFECT OF ZINC PRETREATMENT ON ESSENTIAL MINERAL ELEMENTS OF RAT
BODY TISSUES CHALLENGED WITH LEAD

SAJIDA ASGHARAND IRFAN ZIA QURESHI
Department of Biological Sciences, Quaid | Azam University, Islamabad.

The present study was conducted on female Sprague Dawley rats to evaluate the effect of
zinc pretreatment on the essential mineral elements in rat tissues challenged with lead. Single, acute
doses of lead acetate trihydrate (350 mg/kg b.w) and zinc sulphate hepta hydrate (50mg/kg b.w)
were administered to the animals in single and also pretreated with each metal and assigned
different groups. Animals were sacrificed after 18 hours. Concentration of injected metals and
tissue minerals (K, Na, Ca, Mg, Fe, Mn, Cu and Ni,) were determined in the brain, lung, heart, liver
kidney and blood through atomic absorption spectrophotometer. It is concluded from this study that
lead causes a severe imbalance of tissues electrolytes and trace element concentration while a
pretreatment with zinc significantly counters the toxicity of lead and plays an important role in the
restoration of the normal concentration of electrolytes and some trace elements.

STRUCTURE MODELING OF BENZOATE TRANSPORTERS BENK AND BENE OF
CORYNEBACTERIUM GLUTAMICUM

MUHAMMAD TAUSIF CHAUDHRY?, RAHEELA CHAUDHRY?! AND LIU SHUANG-JIANG?
!National Physical and Standards Laboratory (NPSL), PCSIR, H-9, Islamabad.
2Institute of Microbiology, Chinese Academy of Sciences (IMCAS), Beijing, P. R. China.

In C. glutamicum genome, BenK is identified as benzoate transporter of aromatic acid/H*
symporter (AAHS) subfamily of major facilitator superfamily (MFS). Based on 2D structure, BenK
is predicted to have 12 transmembrane a-helices that can be further divided into two halves, a
characteristic of MFS transporters. It contains four small cytoplasmic- and six periplasmic-
hydrophilic loops between transmembrane-spanning (TMS) segments and a large cytoplasmic loop
between TMS6 and TMS7 while TMSL1 is orientated outwards. BenE is predicted to have 11
transmembrane a-helices, a structure entirely different from MFS transporters. Five cytoplasmic
and five periplasmic loops are located between TMS regions and TMS1 is orientated inwards.
BenE does not have a well-conserved domain of 13 residues in cytoplasmic loop between TMS2
and TMSS3; duplication of this domain between TMS8 and TMS9 and conserved charged residues
in TMS1, TMS4 and TMSL11, although these are the characteristics of AAHS family transporters.
Some non polar amino acid residues and a motif are conserved in TMS10 of BenK and BenE. In
3D structure of BenK, all the 12 a-helices are arranged in a symmetrical pattern to form a central
channel-like cavity for benzoate transport. The symmetrical structure suggests a reasonable
explanation for bidirectional substrate transport by proteins in MFS. The 3D structure of BenE
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seems bit symmetrical where benzoate is transported through a channel located in the center.

FATTY ACIDS COMPOSITION OF SILVER CARP (HYPOPHTHALMICHTHYS
MOLITRIX) COLLECTED FROM TWO DIFFERENT WATER RESERVOIRS

AZAM JAN, SAJJAD AND AMINA ZUBERI
Aquaculture and Fisheries Laboratory, Department of Animal Sciences, Faculty of Biological
Sciences, Quaid-i-Azam University, Islamabad, Pakisatan.

The study was design to determine the fatty acids composition of silver carp
(Hypophthalmichthys molitrix) collected from Tarbela dam and concrete water tanks in the vicinity
of Attock Refinery. Fatty acids analysis was performed on GC-MS and total thirty two FATs had
been detected in silver carp. The percentage of SFA like palmitic acid (C16:0) and Stearic acid
(CI8:0), MUFA such as palmitoleic acid (ClI6:1) and elaidic acid (CI8:1n9t) and PUF A like EP A
(C20:5n3), DHA (C22:6n3) and Eicosatrienoic acid Omega 6 were significantly higher in fish from
concrete water tanks compared to Tarbela dam while no significant differences were observed
among others SFA, MUF A and PUFA.

TO EVALUATE THE ROLE OF ENDOTHELIN-1 (ET-1) PROTEIN IN THE
DEVELOPMENT OF IRON LOAD AND HYPERGLYCEMIA IN THE PATIENTS
SUFFERING FROM HEPATITIS C

Z. KALSOOM, SANA YOUSAF, M.ZAIGHAM JAVED, ABDUL HAQ, M.H. QAZI AND
MUSHTAQ A. SALEEM
Institute of Molecular Biology and Biotechnology, The Univesity of Lahore

Previous evidences suggest that endothelin-1 alter the iron load and a leading cause of
hyperglycemia in hepatitis C patients. The present study was aimed to investigate the role of
Endothelin-1 (ET-1) on iron load and hyperglycemia. For this purpose blood samples were
collected from 25 diabetic patients without HCV and 25 blood samples from hepatitis C patients
without diabetes along with 25 samples of normal individuals. MDA and nitric oxide (NO) were
assessed as markers of oxidative stress. MDA and NO were assessed by spectrophotometrically,
while iron load and glycosylated Hb were estimated by enzymatic kit method. Endothelin-1 was
detected by PCR. The data thus obtained was evaluated statistically by using ANOVA. Significant
difference was observed in NO and MDA as P<0.05 in non diabetic with hepatitis C while
insignificant difference (P>0.05) in NO and MDA levels was observed in diabetic patients without
hepatitis C as compare to control group. Overall significant difference in serum iron level,
glycosylated Hb, were assessed in both the groups diabetic without HCV and non-diabetic with
HCV patients as compare to control group. It was concluded that the ET-1 is related to the
generation of oxidative stress and the development of iron load and hyperglycemia in HCV
patients.
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2. BIOTECHNOLOGY

STUDY OF ISOZYME VARIATION IN DIFFERENT SPECIES OF UCA THROUGH
ELECTROPHORESIS FOUND ALONG THE COAST OF KARACHI, NORTH ARABIAN
SEA

SAHIR?!, NOOR US SAHER? AND MUSTAFA KAMAL?®
! Department of Zoology, Federal Urdu University of Arts, Science and Technology, Gulshan |
Igbal Campus, Karachi
2 Centre of Excellence in Marine Biology, University of Karachi, Karachi 75270, Pakistan.
3 Department of Biotechnology, University of Karachi, Karachi 75270, Pakistan.

Isozyme survey of electrophoretically detectable genetic variation in known population of
Fiddler crabs (Uca crabs) was done. Crabs belong to genus Uca was collected from Karachi coast
of Sindh, Pakistan. Three species of Uca belong to family Ocypodideae Uca iranica, Uca
sindensis, and Uca urvillei were determined by the use of native PAGE, vertical slab gel
electrophoresis. The muscles were used to obtain the banding patterns of Carbonate Dehydratase
(CD), Catalase (Cat) and Creatine Kinase (CK) isozyme from genus Uca. Sample was taken from
chela muscles then homogenized, centrifuged, run on 10% vertical polyacrylamide gel in
discontinuous buffer system and stained for specific enzyme. Two isozymes (Cd and CK) showed
two bands in all three species of genus Uca and frequency of bands was (Cd1= 12.58, Cd2=68.25
and CK1=15.093, CK2= 66.39) where as isozyme catalase showed two bands and frequency of
bands was (Cat1=9.026) in all three species, while the second band (Cat2) showed different
frequency in Uca iranica (Cat2=71.36), Uca sindensis (Cat2=90.97) and Uca urvillei (Cat2=
92.97) respectively.

ENHANCING THE DIGESTIBILITY OF OIL-SEED MEAL FOR ANIMAL FEED BY
LIPASE PRODUCTION FROM APERGILLUS NIGER NRRL 330 UNDER SOLID STATE
FERMENTATION.

ASAD-UR-REHMAN*, HIRA FAHIM AND IKRAM-UL-HAQ
Institute of Industrial Biotechnology, Government College University, Lahore, Pakistan.
*Corresponding authors email: drasadgcu@gmail.com

Fungal lipases have been used to improve the digestibility of animal feed by hydrolyzing
the lipid content. In the present investigation, extracellular lipase producing potential of Aspergillus
niger NRRL 330 using various oil seed meals was evaluated under solid state fermentation. The
fermentation was carried out in 250 ml Erlenmeyer flasks. The lipase yield reached 27.9 + 0.707
U/g after 72 h of incubation when 10 g of sunflower meal was employed as the basal substrate.
When initial pH was kept at 6.0, lipase showed the maximum activity of 32.7 + 0.707 U/g. Various
diluents were evaluated for lipase production and the highest yield i.e., 38.4 + 0.989 U/g of lipase,
during the course of study, was obtained when mineral salt solution to substrate ratio was 1:1 and
inoculums level was 1.0 ml. It was concluded that oil seed meal has substantial potential to support
fungal growth and lipase accumulation and, therefore, can be efficiently utilized in animal feed.
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EFFECT OF ENZYMATIC PRETREATMENT OF WHEAT STRAW ON PULP AND
PAPER QUALITY

ZOYA KHAN?, ISHTIAQ-UR-REHMAN?, SHAHNAZ CHOUDHRY'" AND AMIR SAEED?
!Department of Biotechnology, Kinnaird College for Women, Lahore, Pakistan
2R&D Section, Packages Ltd. Lahore, Pakistan

The present study was designed to investigate the effects of enzymatic pretreatment for
delignification of wheat straw on pulping and bleaching processes at optimized conditions and to
develop hand sheets of paper. High percentage yield of wheat straw was obtained during four hour
pretreatment with 1% cellulase as compared to xylanase under sterilized and nonsterilized
conditions. Cellulase was selected for wheat straw pulping to study physical, optical and chemical
properties of unbleached and bleached pulp. Cellulase pretreatment resulted in high yield (91.5%),
improved brightness (85.1%) and reduced kappa number of pulp at low chemical dosages of
sulphite (14%) and hypochlorite (4.5%). Paper hand sheets formed from the treated pulp by TAPPI
test method and checked for the physical properties exhibited acceptable quality. Hence, this study
reveals the potential use of cellulase as a bio-pulping and bio-bleaching agent in pulp and paper
industry in terms of reducing costs, improving quality and quantity of the product and reducing the
environmental pollution impact of an industry.

STUDY OF EFFECT OF PH AND TEMPERATURE ON UPTAKE OF HEAVY (Cr*2 AND
Pb*» METALS BY PSEUDOMONAS SP

NASIM KOUSAR, MUSARRAT SHAHEEN AND SAMINA QAMER
Department of Zoology, Government College University, Faisalabad

Biological method can be more effective alternate for the treatment of heavy metal bearing
waste water resulting from humans and industrial activities. It has been reported that several gram
positive and gram negative bacteria have the ability to remove the heavy metals and there by
making water contaminant free. In present study this Pseudomonas sp. was purified and identified
by standard morphological and biochemical tests. Effect of pH and temperature on selected isolate
was investigated for uptake of two heavy metals (Cr*? and Pb*?). It was found that in acidic
medium (pH: 5.0-6.0) Pseudomonas sp. showed increase in uptake of both metals (Cr*2 and Pb*?)
from growth medium while Pseudomonas sp. showed gradual decrease of Chromium removal at
pH 7, however same bacterial strain showed gradual increase of Lead uptake from medium.
Therefore, optimum pH for uptake of Chromium and Lead was found 6.0 and 7.0, respectively. In
basic medium (pH: 8.0-9.0), Chromium uptake was continuously decreased throughout the
incubation time (24 to 96 hours) however, Lead uptake was initially decreased till 48 hours then a
sudden increase of Lead uptake was seen up to 96 hours. In case of temperature, Pseudomonas sp.
showed Chromium removal only at 50°C while it remained suppressed at all other selected
temperatures (20°C, 25°C, 37°C and 45°). On the other hand Pseudomonas sp. removed Lead at all
selected temperatures (25°C, 37°C, 45°C and 50°C) except 20°C. Optimum temperature found in
this study for Chromium and Lead was 50°C and 37°C, respectively. Present investigation also
revealed that Pseudomonas sp. preferred acidic environment(pH) for uptake of chromium (Cr*?)
and it behaved as acidophilic, whereas, behaved neutrophilic as it preferred neutral environment for
removal of Lead. It can be concluded that Pseudomonas sp. preferred high temperature for
Chromium metal uptake and behaved as thermophilic and mesophilic in nature for Lead. At
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optimum conditions for both metals, maximum uptake of metal by pseudomonas sp. was occurred
with in three days (72 hours).

FERMENTATION CONDITIONS FOR PROTEASES PRODUCTION BY BACILLUS
STRAIN PCSIR-NL37 IN CHEESE WHEY

NAAZ ABBAS, SHAJAHAN BAIG AND SAKHAWAT ALI
Food & biotechnology research Center, PCSIR Labs. Complex, Lahore

Thirty eight bacterial strains were isolated from different samples i.e. chichen, feather, meat
and soil collected from Lahore. On the basis of casein hydrolysis eleven strains were selected by
well plate method. Among theses one isolate PCSIR-37 was selected and identified as Bacillus sp.
on the basis of morphological and biochemical tests. Various cultural conditions such as incubation
period (48 hrs.), incubation temperature (37°C), pH (11) and additional nutritional requirements
were optimized for the enzyme biosynthesis using cheese whey as major carbon & nitrogen source
by submerged fermentation. Protease production was increased 1.71 fold as compared to control.

VERMICOMPOSTING OF PARTHENIUM HYSTEROPHORUS BY INDIGENOUS
EARTHWORM (PHERITIMA POSTHUMA)

NAJAM-UL-HASSAN?, SHAHIDA N. KHOKHAR?", SHAHID MUNIR, GHULAM NABI?
AND TARIQ SULTANZ2
National Agricultural Research Centre (NARC) park road Islamabad
YInstitute of Plant and Environmental Protection (IPEP)
2L and Resources Research Institute (LRRI)

Earthworms play vital role in soil fertility and decomposition of organic waste. About 700
million ton organic waste is generated in Pakistan annually. Generally it is burnt, so we lose 80%
nitrogen and 25% phosphorus while degrading environment at the same time. Use of
vermitechnology in agriculture is in conformity with the concept of sustainable environment. The
present study encompasses the utilization of Parthenium, a noxious weed in addition to animal
dung as earthworm (EW) substrate and composition of vermicompost. Locally found epigeic
earthworms were collected from crop land and plant nursery of NARC. Four substrates were
selected for the rearing of earthworm and data on EW biomass and composition of vermicompost
was recorded. Highest biomass (64% increase) of EW and nitrogen content of vermicompost
(0.4%) recorded in soil+Parthenium+animal dung (2:1:1) while highest P (7.2png/g) recorded in
soil+animal dung (1:1), were at Day 45 of incubation. Highest EW biomass (103% increases) in
soil+Parthenium+animal dung (2:1:1), highest (5%) organic matter (OM), ambient pH (7.3), C: N
(9:1) and population of diazotrphs and P-solublizers in the range of 107 cfu/g were recorded in the
same substrate at 90 days. All these parameters indicate that the indigenous EW can improve the
quality of vermicompost so produced by recycling parthenium effectively, thus bearing a promise
to environment.
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QUANTIFICATION OF CARBON DIOXIDE EMITTED FROM BRICK KILNS IN
DISTRICT MIRPUR AND BHIMBER AZAD KASHMIR, PAKISTAN

RIZWAN ULLAH,! * ADREES MEHMOOD,? IRSHAD AHMED QURESH]I,? AND ASHFAQ
NAZEER?
!Department of Zoolog , Mirpur University of Science and Technology (MUST)
2 Environmental Protection Agency, Azad Jammu & Kashmir
*Corresponding author: rizwanmust@hotmail.com

To calculate the annual emission of Carbon Dioxide (COz2) gas in different areas of district
Mirpur and bhimber azad Kashmir a study was conducted on 24™ of February, 2012. A total of 106
brick kiln was monitored; the cumulative daily emission of CO2 was 4.2 tons, the maximum
emission of CO2 was recorded on Sangot, Chamba and Khanpur sites which was 459.81 tons/
annum while minimum at Islamghar area which was 57.48/annum. The annual emission of CO2
was recorded on all sites was 1523.13 tons/annum. All the calculations were made by using carbon
foot prints calculator and descriptive statistics.

BIODEGRADATION OF ENDOSULFAN BY FUNGAL ISOLATES

IQRA KHIZAR, HAMID MUKHTAR, ALI NAWAZ AND IKRAM-UL-HAQ
Institute of Industrial Biotechnology, GC University, Lahore-54000, Pakistan
Email: hamidwaseer@yahoo.com

The present study describes the isolation of fungal strains that can efficiently degrade the
endosulfan. Four fungal strains (AE, BE, CE, DE) were isolated from six soil samples of the cotton
field and were screened further to check their biodegradation ability. The fungal strain AE
(Aspergillus sp.) showed the highest degradation rate of endosulfan (98.6%) in four days of
incubation at 30°C. The conditions for the degradation of endosulfan by strain AE were optimized.
Strain AE can completely degrade 0.1% endosulfan, using 2mL of spore inoculum at pH 4 within
four days of incubation at 30°C.

PECTINASE PRODUCTION AND ITS CHARACTERIZATION FROM LOCAL
BACTERIAL ISOLATES: ROLE OF ENZYME IN UPGRADATION OF FRUIT WASTES

FOUZIA TABSSUM,! SYED SHAHID ALI* AND MALEEHA MANZOOR?
! Department of Zoology University of the Punjab, Lahore-54590
2GC University Faisalabad

Microbial pectinases are the enzymes of industrial importance and they are being used
commercially in various industrial sectors. In this study bacteria were screened for pectinase
production from the soil, water, decaying fruits and vegetables samples. Initial screening of
pectinase was carried out on LB medium containing pectin as sole source of carbon as well as the
substrate of the enzyme. Thirteen isolates showed 0.9-2.6mm? zone of hydrolysis on pectin
containing agar plates . On the basis of zone of hydrolysis four bacterial isolates (BCTL-SL-197,
BCTL-FL-24, BCTL-VL-23 and BCTL-FL-27) were selected and they yielded the enzyme upto
59.0, 57.0, 58.0 and 58.0 pg/ml/min, respectively. These isolates were further studied for
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optimization of pectinase production. Maximum Pectinase production appeared on LB medium
containing 0.25% citrus pectin at pH 7 after within 48 hours of incubation. BCTL-FL-24 showed
maximum enzyme production (119ug/ml/min) out of four bacterial strains. The enzyme assay
conditions were optimized for characterization of enzyme. Maximum pectinase activity was
obtained at pH 4.5, 1% citrus pectin and at 50°C . As regards the temperature of assay BCTL-VL-
23 showed maximum activity at 40°C. Pectinaes activity was tested against two lab prepared pectin
samples from orange peel and apple pomace. BCTL-VL-23 showed maximum pectinase units upto
114pg/ml/min on orange peel pectin and BCTL-VL-24 could show an activity 9.71pg/ml/min
against apple pomace pectin. In conclusion this study revealed that a number of bacteria in our
local environment can be used to upgrade the solid wastes by using their extracellular enzymes and
can also assist in reducing environmental pollution.

DIRECTED EVOLUTION OF CLOSTRIDIUM PHYTOFERMENTANS CELLULASE FOR
ENHANCED SPECIFIC ACTIVITY ON SOLID CELLULOSIC SUBSTRATE

SAJJAD AHMAD, X-Z ZHANG, MUHAMMAD WAHEED AKHTAR AND Y-H PERCIVAL
ZHANG
School of Biological Sciences, University of the Punjab, Lahore 54590, Pakistan

Increasing specific activity of cellulase on solid cellulosic materials would be among top
priorities for second generation biorefineries. However, the complicated relationship among
heterogeneity of solid cellulosic materials and different action mode cellulase components results in
great challenges in cellulase engineering. We applied directed evolution to the C. phytofermentans
glycoside hydrolase family 9 processive endoglucanase (Cel9) for enhanced hydrolytic
performance by using B. subtilis as a secretory protein host. Several CpCel9 mutants with both
increased expression level and enhanced specific activity on the solid cellulosic material were
obtained. The most active mutant had more than three-fold specific activity that of wild-type on
regenerated amorphous cellulose and most mutation cites were located in the family 3 cellulose-
binding module near to its catalytic module, which might guide glucan entrance to the catalytic
module. This study suggested that directed evolution along with a secretory protein B. subtilis host
and solid cellulosic substrates would be a powerful tool to evolve more active cellulase mutants for
cost-effective biosaccharification process.

DESIGNING OF FUNGAL CONSORTIUM FOR THE REMOVAL OF ZN & CU FROM
ELECTROPLATING EFFLUENT

ARIFA THAIR
Lahore College for Women University, Jail Road, Lahore.

Fifty fungal strains were isolated from different local habitats. A consortium of fungal
strains (Aspergillus sp., Penicillium sp. and Rhizopus sp.) was designed for the removal of Zn & Cu
from electroplating effluent. After screening, best cultures were used for the removal of Zinc and
Copper. The biosorption process was carried out in a batch process and the effects of contact time
(30-120 min), initial pH (2.0-6.0), initial metal ion concentration (50-150 mg L") and temperature
(30-40°C) on the biosorption were investigated. Experimental results showed that the maximum
biosorption capacity was achieved at pH 4.0. It was observed from results that the maximum
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removal (69.5%, 30.3% of copper and zinc respectively) was obtained at 150 mg/l effluent
concentration and further increase decrease the biosorption of Cu & Zn ions. The biosorption of Cu
& Zn ions from was maximum after 20 min contact period at 40°C, pH 4.0 and 150 rpm with 7.0 g
(wet weight) biosorbent. Zinc and Copper concentration was estimated by Atomic Absorption
Spectrophotometer. FTIR spectrum of three fungal species showed that hydroxyl groups, primary
and secondary amines, amides stretching, Imines, oximes, C-OH stretching and C-N-C bonding are
present on its cell surface.

FUNCTIONAL CHARACTERIZATION OF A NOVEL ENDO-XYLANASE FROM
ACIDOTHERMUS CELLULOLYTICUS 11B.

SAHER SHAHID

Highly active endo-xylanases have always been highly demanded in feed, paper and bio
fuel industry for the degradation of xylan. This study describes the cloning, expression and
characterization of a putative endo-xylanase from Acidothermus cellulolyticus 11B. This xylanase
is active at a broad temperature (50-80°C) and pH (4-7) range. This enzyme of 33.5 kD was found
to be highly active on birchwood as well as oat spelt xylan. However, it does not show any activity
on CMC and Awvicel. Its specific activity on birchwood and oat spelt xylan is 695.6 U mg* of
protein (20.8 Upmol™?) and 592.5 U mg? of the protein (17.7 Uumol™) respectively. Its Km value
is 9.5 mg/ml and Vmax value is 2000 U/mg on birchwood xylan. This enzyme is an endo-xylanase
that efficiently hydrolyses birchwood and oat spelt xylan forming xylobiose and xylose as major
products. It forms a TIM barrel structure that is a ubiquitous characteristic of GH10 enzymes.
Circular dichroism spectra showed disruption of a-helices on incubating the enzyme at high
temperatures which correlated with loss of activity on incubation at these temperatures.

MOLECULAR CHARACTERIZATION OF METAL RESISTANT BACTERIA AND
THEIR ROLE IN BIOREMEDIATION OF COPPER AND CADMIUM

ANAM SIDDIQUE?, AYESHA LIAQAT?, FARAH RAUF SHAKOORI> AND
MUHAMMAD TARIQ ZAHID!?
!Department of Zoology, GC University Lahore
2Department of Zoology, University of the Punjab, Lahore

Copper is the most biologically used transition metal after iron. The biological functions of
copper relates to its properties as a transition metal. However copper toxicity in living organisms
causes a number of health hazards. Two metal resistant bacterial strains named as MBZ4 and
MBZ6 isolated from the industrial waste water were provided by the Molecular laboratory of
Zoology department,GC University, Lahore. The strains were grown as pure culture on LB agar.
Microscopicobservations show that MBZ4 are Gram positive rods while MBZ6 are Gram
negativerods. To find out the optimum conditions for the growth, these metal resistant strainswere
incubated in range of pH and temperature. MBZ4 and MBZ6 showed maximumgrowth at pH7 and
pH8 respectively whereas optimum temperature for both strains was 25°C. Minimum inhibitory
concentrations of copper for MBZ4 and MBZ6 were 670 pg/ml and 650ug/ml respectively while
minimum inhibitory concentrations forcadmium were 240ug/ml for MBZ4 and 270ug/ml for
MBZ6. Sequencing analysisidentified MBZ4 as Bacillus cereus while MBZ6 as Klebseilla
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pneumoniae. Both of the strains showed a remarkable capacity in bioremediation of copper. MNZ4
showed 80% removal of copper ions while MNZ6 showed 90% metal uptake after 24hrs.

SINGLE CELL PROTEIN OF PURPLE NON SULFUR BACTERIA (PNSB) FROM FRUIT
WASTES

JAVED IQBAL QAZI, SAMRA MAQSOOD AND SAIMA SHAHZAD MIRZA
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan.

Potential of photoheterotrophic purple non sulfur bacteria (PNSB) isolated from rice paddy
field was evaluated with respect to single cell protein in different self-constructed low cost media
i.e., A-MIl, M-MlIl, D-MII, A+M-MII, A+D-MIl, A+M+D-MII with concomitant gas production.
These 2% media were prepared by employing peels/wastes of malus domestica (apple), mangifera
indica (mango) and Phoenix dactylifera (fruits of date palm). In order to explore the various aspects
of usefulness of PNSB the present study focused on single cell protein production (SCP) from the
low/zero cost substrates Cultivation and optimization of facultative photosynthetic bacteria of
Rhodobacter and Rhodopseudomonas sp. in these fruit wastes containing media as carbon source
appeared promising. Bacteriochlorophyll and carotenoids showed peaks at 375, 590, 805 and
845nm and 405, 500 and 535nm, respectively.Maximum total cellular protein content were noticed
upto 178.56 + 0.04 ng/g in malus domestica based medium. Thus biomass of PNSB may prove a
good alternative of manure, fish feed and agricultural supplement because of its proteins richness.

STUDIES ON INOCULUM SIZE AND FERMENTATION MEDIA FOR THE
PRODUCTION OF GLUCOSE OXIDASE BY UV MUTANT STRAIN OF ASPERGILLUS
NIGER AN-14

IKRAM UL HAQ, ALI NAWAZ, HAMID MUKHTAR, MADEEHA AHMED AND SYED
MUHAMMAD AMEER
Institute of Industrial Biotechnology, GC University Lahore-54000, Pakistan
Email: hamidwaseer@yahoo.com

In this study, effect of inoculum size and fermentation medium was analysed for the
enhance production of Glucose oxidase by UV mutant strain of Aspergillusniger AN-14. The wild
strain of Aspergillus niger W-47 was subjected to UV mutagenesis to improve the strain for
enhanced production of glucose oxidase. UV treated 11 isolates showing positive variations from
parents were isolated and analysed for glucose oxidase production using shake flasks fermentation.
Mutant strain AN-14 gave maximum and reproducible production of glucose oxidase (44.61 U/g of
cell mass) as compared to wild strain (21.74 U/g of cell mass). Two folds increase in the production
of glucose oxidas was observed by the mutant strain. Further experiments were carried out in a 7.5
liter capacity bioreactor with working volume of 5 liter. The optimization of the volume of
fermentation medium and inoculum size was done and it was concluded that 65% volumeof total
bioreactor and 5% inoculum of the total volume of fermentation medium were found to be
optimum for GOD production by the mutant strain. The optimized yield of Glucose oxidase for
wild and mutant strains was recorded as 26.48U/g of cell mass and 50.39 U/ g of cell mass,
respectively.
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INDOLE ACETIC ACID PRODUCTION BY CHROMIUM REDUCING PAENIBACILLUS
BARCINONENSIS

SUMAIRA ASLAM AND JAVED IQBAL QAZI
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590

The non symbiotic nitrogen fixing bacteria isolated from chromium contaminated soil was
assessed for chromium reduction potential in nutrient broth. Production of plant growth promoting
substances was analyzed in presence and absence of chromium. Molecular identification of the
bacterial isolate and chromate reductase gene was performed. The results showed complete
reduction of 100 ppm of chromium within 24 hrs of incubation at 37°C and 120rpm aeration. High
level of indole acetic acid (IAA) (19mg/mL) was produced in absence of chromium while the
isolate was capable of promoting plant growth in presence of chromium with production of 10 mg
of IAA/mL with 50pg/mL of Cr(VI). The isolate was identified to be Paenibacillus barcinonensis
while the gene was identified as chromate reductase. Sequences of 16S rRNA and chromate
reductase gene were submitted in the NCBI DATA base under the accession numbers KC512769
and KC527053, respectively. The isolate could be utilized biotechnologically as an important tool
for bioremediation and fertility enhancement of chromium contaminated soils.

ECONOMIC CULTIVATION OF SACCHAROMYCES CEREVISIAE AND POTENTIAL
OF FRUIT WASTES FOR GENERATION OF SINGLE CELL PROTEIN

SUMAIRA SIDDIQUI, JAVED IQBAL QAZI AND HAFIZ ABDULLAH SHAKIR
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan

New advances in biotechnological techniques have made possible potentially effective and
economic use of fruit wastes into valuable products including single cell protein (SCP). Increasing
concern about pollution caused by the agro industrial wastes has also stimulated the interest for
conversion of these wastes into commercially valuable products. Provision of protein to serious
protein energy malnutrition is a burning issue being faced by the fast growing populations of the
world. The present study aimed at the utilization of fruit wastes to assess the best possible optimum
conditions for the cultivation of Saccharomyces (S) cerevisiae and for the production of SCP. S.
cerevisiae was cultivated on 2% media containing peels of apple, mango, watermelon and bagasse
singly as well as in twelve different combinations. The media were inoculated with 1% 24 hours
old culture of the yeast. The strain grew best at pH 7.0, 37 °C incubation temperature under non
shaking conditions. The protein content of the substrates as well as the yeast cells was determined
by Kjhelda’s method and fat by soxlet’s method. A comparative study revealed that the watermelon
peel showed the highest amount of protein followed by mango, bagasse and apple peels respective
values of the parameter with 9.8%, 3.2%, 2.8% and 2.5%. The mango peels expressed the highest
amount of fat followed by apple, bagasse and watermelon with having values of 3.95%, 1.82%,
1.085% and 0.995%, respectively. Highest growth S. cerevisiae was obtained in aqueous extracts of
2% watermelon peels and the yeast cell attained 32% total protein content on dry weight basis.
These results indicate important biochemical attributes of the frequently produced from wastes and
their efficiency for economic cultivation of S. cerevisiae which could be used as SCP source for
supplementing animal feed formulations.
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ISOLATION OF THERMOPHILIC-AMY LASE PRODUCING BACTERIA FROM HOT
WATER HABITAT IN THE VICINITY OF AN OIL WELL

KHADIJA AWAN AND JAVED I. QAZI
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan.

Many bacteriological processes require familiar carbon source the glucose as feedstock.
Non- food competing sources are now a days being searched for this purpose. In the present study
thermophilic bacteria capable of cultivation in a medium comprising mainly of potato peels have
been isolated. All the six bacterial isolates grew well at 55 °C were found gram positive bacilli.
Five of the isolates expressed streptobacilli morphology while two of them also showed palisade
cell arrangements too. One of the isolate expressed conspicuous, more or less spherical, gram
negatively stained exocellular matrix owned by plumpy rods. Frequently the exocellular matrix
was shared by more than one cells. Supernatants of the bacterial cultures raised in the select
medium yielded starch hydrolyzing zones upto 20 mm diameter when loaded on filter paper discs.
These bugs appear promising for obtaining industrially relevant (Thermostable) amylases while
consuming food industrial wastes.

BIOACCUMULATION OF METALS IN DIFFERENT TISSUES OF THREE
COMMONLY AVAILABLE FISH SPECIES FROM RIVER RAVI, PAKISTAN

HAFIZ ABDULLAH SHAKIR, JAVED IQBAL QAZI AND ALI HUSSAIN
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan.

Bioaccumulations of cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe), lead (Pb), zinc
(Zn), manganese (Mn), nickel (Ni) and mercury (Hg) were determined in eyes, gills, heart, intestine
and kidney of three edible fish species (Cirrhinus (C) mrigala, Labeo (L) rohita and Catla (C)
catla) from three polluted downstream sites (Shahdera = B, Sunder = C and Balloki = D) during
high (post monsoon) and low (winter) flow seasons and compared with respective seasonal data of
a less polluted upstream site (Siphon=A) of river Ravi by passing Lahore (the second largest city of
Pakistan). The pattern of metal accumulation in studied organs was in the order of Zn > Fe > Mn
>Cu > Cr > Pb > Ni > Hg > Cd. Mean concentrations of the metals were significantly higher in low
flow compared to high flow season. Kidney showed greater metal bioaccumulation, in general,
followed by intestine, heart, eyes and gills. Highest concentrations of Cr, Cu, Zn, Mn, Ni and Hg
and lowest of Pb were detected in C. mrigala, whereas Fe and Pb showed higher and Zn, Mn, Ni
showed lowest concentrations in C. catla. In contrast, lower concentration of Cd, Cr, Cu and Fe
were recorded in L. rohita. Accumulation of metals was significantly different in organs among the
sampling sites. Accumulation was greater in fish species dwelling downstream, indicating
impairment of ambient water due to untreated discharge of industrial and municipal effluents into
studied segment of the river. The measured concentrations of metals in fishes’organs indicate
potential health risks for fish and food chain.
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RANDOM MUTAGENESIS OF ASPERGILLUS NIGER FOR ENHANCED PRODUCTION
OF GLUCOSE OXIDASE

IKRAM UL HAQ, ALI NAWAZ, HAMID MUKHTAR, ZINNIA MANSOOR AND
MARIYUM RIAZ
Institute of Industrial Biotechnology, GC University Lahore-54000, Pakistan
Email: alinawazgcu@yahoo.com

This study deals with the improvement of wild strain of Aspergillusniger 11B-31. The main
aim of the work was to enhance the GOD yield of wild strain (24.57+0.01 U/g of cell mass). The
wild strain of AspergillusnigerlIB-31 was subjected to random mutagenesis by exposure to UV and
X rays. It was also treated with chemical mutagens such as Ethidium bromide, Ethyl methane
sulphonate (EMS) and nitrous acid. Mutagenstreated 61 variants indicating the positive results were
picked and screened for the glucose oxidase production using submerged fermentation. EMS
treated E45, mutant strain gave the highest glucose oxidase production (69.00 + 0.02 U/ mg of
protein), which was approximately 3-folds greater than the wild strain 1I1B-31. The preliminary
cultural conditions for the production of glucose oxidase using submerged fermentation from strain
E45 were also optimized. The highest yield of GOD was obtained using 8% glucose as carbon and
0.3% peptone as nitrogen source at pH 7.

CULTIVATION OF TRITICUM AESTIVUM IN CELLULOLYTIC AND NITROGEN
FIXING BACTERIAL CO-CULTURED BIOREMEDIATED CHROMIUM
CONTAMINATED SOIL

SUMAIRA ASLAM AND JAVED IQBAL QAZI
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan.

Chromium loaded effluents of leather tanning industries discharged in adjoining irrigation
lands have raised soil as well as water pollution. A laboratory scale attempt was made for
bioremediation of chromium contaminated soil artificially polluted with 1000pg/mL of Cr (VI).
Soil was incubated with co-culture of a celluloytic isolate B. amyloliquifaciens and a nitrogen
fixing isolate B. megaterium as potential bioremediation tools at predetermined optimized nutrient
conditions for a 2 month period. During the experiment levels of Cr (V1) and CFU/mL were
determined every 15 days in the soil leachate. Soil recovered so far was assessed further for its
potential to promote plant productivity by growing Triticum aestivum. Seed germination and
subsequent growth variables of seedlings were observed. Bioreduction of upto 850 pg/mL of
Cr(VI) was successfully achieved at the termination of incubation period. Analyses of yield
parameters showed significant improvement and enhancement of seed germination, metal tolerance
index (MTI), seedling vigour index (SVI) and root/shoot ratios. Percent seed germination of 100%,
25% and 100%, MTI of 100, 7.2 and 134.14, SVI of 1121.25, 37.5 and 1156.25 while a root/shoot
ratio of 0.61, 0.28 and 0.77 was observed for control, Cr(VI)contaminated and the bioremediated
soils, respectively. Photosynthetic pigment (Chlorophyll a and b) were significantly higher in
leaves of seedling grown in bioremediated soil as compared to control soil. This study contributes
an important information for implementation of eco-friendly methods for the metal contaminated
soils reclamation for safe and healthy agricultural practices.
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PRODUCTION OF SINGLE CELL PROTEIN FROM FRUIT WASTE FOR CHICK FEED
INDUSTRY

ASAD-UR-REHMAN*, MUHAMMAD ATIF KHAN AND IKRAM-UL-HAQ
Institute of Industrial Biotechnology, Government College University, Lahore
*Corresponding author’s email: drasadgcu@gmail.com

In chick feed industry, the feasibility of providing cheaper and safer protein meal is quite
less. The present study, therefore, focuses its attention on the production of single cell protein
(SCP) from Candida utilis NRRL Y-900 while utilizing various fruit waste extracts. Amongst ten
extracts evaluated, the one produced from the residues of mandarin orange supported maximum
biomass production and was screened out for further studies. Various cultural characteristics
including substrate concentration, type of production medium, incubation period, pH, inoculum
size and supplementary nitrogen sources were optimized during the course of study. The highest
biomass recorded after optimizing these parameters was 30.6+0.24 mg/mL with the crude protein
contents of 34% (w/w). An attempt to replace the expensive inorganic nitrogen source from the
production medium with crude goat horn hydrolysate was carried out which demonstrated that it
can potentially prove to be valuable nitrogen source supplement. The process is cost effective and
environmentally benign as it helps to reduce the agro-industrial waste.

ISOLATION AND SCREENING OF THE ENTOPHYTIC FUNGI FOR THE
PRODUCTION OF THE TAXOL

UMAR FAROOQ GOHAR, HAMID MUKHTAR AND IKRAM UL HAQ
Institute of Industrial Biotechnology, GC University Lahore
Email: hamidwaseer@yahoo.com

Taxol is one of the most effective anti-cancer drugs ever developed. The natural source of
taxol is the inner bark of several Taxus species, but it accumulates at a very low concentration and
with a prohibitively high cost of extraction. The most promising approach for the sustainable
production of taxol is by fungal cultures at an industrial level. Fermentation processes using taxol-
producing fungi is an alternative way to produce taxol. In the present study, about 150 entophytic
fungal strains were isolated from ten different plants. These strains were screened for the
production of the taxol through static culture in 250ml Erlenmeyer flasks. Out of these 150 strains,
about fifteen strains were found to produce the taxol. Among these, the strain 11B 10 was found to
produce considerable amounts of taxol in the fermentation broth. This strain was isolated from the
inner bark of Taxus sp. Strain I1IB 10 was identified as Cladosporium cladosporioides according to
morphology of the fungal culture and characteristics of the spores. The fungal taxol was analyzed
by UV spectrophotometer, thin layer chromatography and was shown to be identical to thestandard
taxol and 10-deacetylbaccatin Ill. Further analysis was performed with high-performance liquid
chromatography for the quantitative estimation of the taxol.




ABSTRACTS OF 33RP PAKISTAN CONGRESS OF ZOOLOGY 137

CHITINASE GENE FROM AN ISOLATE OF STENOTROPHOMONAS MALTOPHILIA
AND ITS INVOLVEMENT IN BIOLOGICAL CONTROL OF TERMITES

FAIZA JABEEN AND JAVED IQBAL QAZI
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan.

Biological control strategies remain important potential alternatives to the use of pesticides.
Target molecular lytic activity of bacteria is one of a number of mechanisms that have implicated in
biocontrol. Bacteria produce chitinases mainly to degrade chitin and utilize it as an energy source.
Sixteen chitinolytic bacterial strains were selected on the basis of their chitinolytic activities and
zones of clearance on solidified medium containing chitin. One of them was identified as
Stenotrophomonas (S) maltophilia by 16S RNA sequencing. The S. maltophilia represents a
rhizosphere bacterial species of potential insecticidal importance. In recent years, this gram-
negative bacterium has become increasingly important in biotechnology. Its chitinase gene was
targeted, amplified and sequenced. The S. maltophilia showed biological termite control potential
when its broth culture, fluid cell free culture as well as the harvested cells were applied. Thus the
chitinase enzyme of S. maltophilia appear promising for controlling the insect pests in an
environment friendly way.

CULTIVATION OF PLANT GROWTH PROMOTING BACTERIAL ISOLATES IN
SUGAR MILL SPENT WASH

JAVED IQBAL QAZI, AROOJ MUSTAFA AND SUMAIRA ASLAM
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan

Agro-industries have been continuously adding a lot of waste effluents to the environment.
Mollasses, bagasse, spent wash and other chromium containing industrial effluents are very toxic
and cause threats to animal and plant lives.Microbial biotechnology techniques are efficient for
management of these problems where these effluents can be used either as suppliments or as
substitutes for chemical fertilizers. Six nitrogen fixing bacterial isolates were screened for their
ability to grow in mollasses, bagasse, spent wash and yeast exract based media. Ability of these
isolates to produce plant growth promoting chemical Indole Acetic Acid (IAA) was assessed in
nutrient broth supplimented with 100ug tryptophan. All of these isolates produced IAA in an
amount ranging from 28.58ug/ml to 44.82ug/ml. The maximum IAA was produced by NS13.
These nitrogen fixing bacterial isolates were also assesed as bioremediation tools due to their
ability to reduce toxic Cr(VI) into non toxic Cr(lIl) for the treament of soil. All of these isolates
reduced Cr(VI1) in above mentioned media. 99% and 98.6% reductions were observed by the
isolates NF1 and NF3, respectively in mollasses and yeast extract after 24 hours of incubation.
Complete reductions by the isolates NF14, NF16', NS12 AND NS13 were observed after 48 hours
of incubation. These information are relevant for the consumption of organic solid wastes and
reduction of Cr(V1) in the contaminated soils.
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STUDIES ON THE LIPASE PRODUCTION BY ASPERGILLUS NIGER THROUGH
SOLID STATE FERMENTATION

MADIHA HANIF, HAMID MUKHTAR AND IKRAM UL HAQ
Institute of Industrial Biotechnology, GC University, Lahore-54000, Pakistan
Email: hamidwaseer@yahoo.com

The present study includes the isolation and screening of different fungal cultures from soil
samples for lipase production by solid state fermentation. Seven different lipolytic fungal strains
were isolated and screened for the purpose. These isolates were identified on the basis of
morphological and microscopic studies. Among these fungal strains, Aspergillus niger gave best
reproducible results and hence selected for further studies. The optimization of the culture substrate
was carried out and maximum lipase activity (5.12+0.059 U/ml) was obtained using olive oil as
substrate in a medium moistened with a diluent containing (g/ml): Dihydrogen potassium
phosphate (KH2PO4 , 0.1; Magnesium sulfate (MgSQs), 0.05; Potassium chloride (KCI), 0.05;
Ferric sulfate (FeSOs), 0.001; glucose (CsH1206), 0.8; and peptone 2, (pH 6.5). Maximum lipase
activity was observed when fermentation was carried out for 72 hrs with incubation temperature of
30°C.

ETHANOL FERMENTATION BY LOCALLY ISOLATED MUTANT STRAIN OF
SACCHAROMYCES CEREVISIAE FSAT-89

ARIFA TAHIR AND FARIHA KANWAL
Environmental Science Department Lahore College for Women University, Lahore

The present study describes the ethanol fermentation by mutant strain of locally isolated
Saccharomyces cerevisiae fari-15. Thirty cultures of yeast were isolated from different local
habitats (air, water, soil etc.). The culture Saccharomyces cerevisiae fari-15 with maximum ethanol
yield (8.5%) was selected and exposed to UV radiations for different time periods (10, 20 and 30
seconds). The strain irradiated for 30 seconds gave maximum ethanol yield. This strain was
selected and designated as Saccharomyces cerevisiae FSAT-89. Batch and Fed-batch fermentation
processes were carried out in shake flasks. Fermentation conditions sugar concentration,
temperature, pH, inoculum size, inoculum age, aeration, time course were optimized for maximum
ethanol production. Maximum (9.3%) ethanol production was obtained at temperature 35°C, pH
4.5, inoculum size 6.0% (v/v) and inoculum age 24 h and sugar concentration 15%. Fed-batch
fermentation was carried out to enhance ethanol yield in short time period. Ethanol fermentation
under fed batch fermentation was maximum at 5" stage of fermentation. The results revealed that
Saccharomyces cerevisiae FSAT-89 showed high efficiency for general strain improvement than
wild-type.
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3. CELL BIOLOGY

ASSESSMENT OF ANTIOXIDATIVE STATUS AND POTENTIAL FREE RADICAL
DAMAGE ASSOCIATED WITH PREGNANCY INDUCED HYPERTENSION IN LOCAL
POPULATION

ARIF MALIK!* FARAH NAZ!, GHAZAL MAJEED?, NUSRAT NAZIR?, RABAIL ALAM?,
SARA ZAHID?, ABDUL MANAN?, MAHWISH AROOJ> AND MAHMOOD HUSAIN QAZI?
YInstitute of Molecular Biology and Biotechnology, The University of Lahore
2Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

Oxidative stress is a key factor in the pathogenesis of PIH. Inadequate trophoblast invasion
may result in poor placental perfusion and placental oxidative stress. Maternal circulation will be
affected which leads to activation of defense system against oxidative stress. Several exogenous
antioxidants (e.g., vitamin E, vitamin C) and endogenous antioxidants (e.g. GSH, GPx, CAT, and
SOD) play their role. But if the maternal antioxidant capacity is inadequate to deal with the
increased load of oxidative compounds during pregnancy then PIH may occur. The available
information on the role of antioxidants is contradictory. Therefore, the present study was done at
Sharif Trust City Hospital to evaluate the role of antioxidants and free radicals and correlative
factors in PIH. A total of 80 subjects were enrolled for the study 10 non-pregnant, 35 normal
pregnancy and 30 patients with pregnancy induced hypertension. Antioxidants i.e., glutathione,
glutathione peroxidase, superoxide dismutase, catalase ,vitamin E, vitamin C and an important
nutrient calcium were measured in the above groups. MDA the marker of lipid peroxidation was
also evaluated. All the antioxidants were decreased in PIH group as compared to normal pregnant
and controls which was statistically significant. A negative correlation was observed between MDA
and antioxidants which was statistically significant. The present study showed altered antioxidative
status and increase in potential free radicals, suggesting the role of oxidative stress in PIH.
Measurement of antioxidative status has important diagnostic and therapeutic implications in PIH.

EXPRESSION LEVEL STUDIES OF TETRAHYMENA COPPER METALLOTHIONEIN

MUHAMMAD TARIQ ZAHID,! FARAH RAUF SHAKOORI,> NUSRAT JEHAN1 AND
ABDUL RAUF SHAKOORI®
!Department of Zoology, GC University Lahore
2 Department of Zoology, University of the Punjab, Lahore
3School of Biological Sciences, University of the Punjab, Lahore

Metallothioneins are cysteine rich low molecular weight proteins which have ability to
chelate metal ions through their sulfhydryl group. They have been reported in all groups of
organisms including bacteria, protists, plants and animals. In present study expression of copper
metallothionein of tetrahymena spp. was studied both at transcriptional and translational level. Real
time analysis showed a relatively low basal expression of copper metallothionein, which goes to
maximum after 15 minutes of copper exposure. This also confirmed the inducible nature of
metallothionein genes. The translational level studies of copper metallothionein at translational
level showed that they are labile and degrade quickly in bacterial expression system. Their
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expression was increased by changing media composition and by introducing a His-Tag at N-
terminal. Cloned gene of copper metallothionein showed an optimum expression after 6hrs at
0.1mM IPTG induction.

COMPARATIVE STUDIES OF SALIVARY AND BLOOD SIALIC ACID, LIPID
PEROXIDATION AND ANTIOXIDATIVE STATUS IN ORAL SQUAMOUS CELL
CARCINOMA (OSCC)

ARIF MALIK!* SAIMA RUBAB KHAN?, RABAIL ALAM!, SARA ZAHID', ABDUL
MANAN!, MAHWISH AROOJ> AND MAHMOOD HUSAIN QAZI?
YInstitute of Molecular Biology and Biotechnology, The University of Lahore
2Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

Oral squamous cell carcinoma (OSCC) is considered to be a serious life threating issue for
almost two decades. Over production of lipid peroxidation (LPO) byproducts and disturbances in
antioxidant defense system has been implicated in the pathogenesis of oral cancer. Lipid
peroxidation and antioxidant status in OSCC patients were estimated and compared the sensitivity
and specificity of circulating biomarkers (MDA, Sialic acid, Catalase, SOD, GSH and
Neuraminidase) with B-2 microglobulin (§-2MG) at different thresholds in blood and saliva using
receiver operating characteristics (ROC) curve design. Levels of MDA and Sialic acid were
significantly increased (P<0.0001) in plasma of OSCC patients as compared to healthy subjects
whereas antioxidant level was significantly decreased (P<0.0001). ROC analysis indicated that
MDA in saliva is a better diagnostic tool as compared to MDA in blood and B-2MG in blood is
better diagnostic marker as compared to B-2MG level in saliva.

ROLE OF PROGESTERONE RECEPTORS POLYMORPHISM IN THE MAMMARY
TUMOR DEVELOPMENT: A STUDY OF SOUTHERN PUNJAB (PAKISTAN)
POPULATION

MUHAMMAD ALLI, SOBIA SADIA, ASMA SOHAIL, MUHAMMAD ASIM AND
REHAN SADIQ SHAIKH
Institute of Molecular Biology and Biotechnology, Bahauddin Zakariya University Multan,
Pakistan

Progesterone, having same function like all other steroid hormones, synthesized from
cholesterol and secreted from adrenal glands, gonads, brain and also during pregnancy in the
placenta. Progesterone receptor (PR) mediates the physiological actions of progesterone and many
research studies on gene and translated proteins have described their possible roles in
carcinogenesis. The present research study was performed to assess the impact of PROGINS and
+331G/A polymorphisms of progesterone receptor on cancer development in Pakistani population.
100 breast cancer patients and 115 controls individuals of different age groups were enrolled from
Southern Punjab, Pakistan for the study. Genotyping was performed by using PCR restriction
fragment length (RFLP) method. Different demographic parameters such as age, menopause age,
breast feeding, pesticide exposure and breast cancer history were also analyzed for their association
with mammary tumor development. Result demonstrated that +331G/A (P: 0.01) polymorphism
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was significantly related to mammary tumor risk. Frequency of allelic forms of +331G/A
homozygous wild type, heterozygous and homozygous mutant was 114(99.1%), 0 and 1 (0.9%)
respectively in controls, while in cases it was 93(93%), 7(7%) and O respectively. However, there
was no significant correlation of PROGINS (P: 0.4) polymorphism with mammary tumor risk.
PROGINS allelic frequency was (72.2%), (23.5%) and (4.3%) in controls and 69(0.69%),
29(0.29%) and 2(2.0%) in cases respectively. A statistically significant association was observed
between breast cancer risk and menopause status (P: 0.00). It is concluded from the results that
PROGINS polymorphism don’t play any significant role in breast tumor growth in our population,
while wild +331G/A polymorphism is strongly linked to mammary tumor development.
Physiological factor like menopause also increases the risk of breast tumor development in patients
with +331G/A gene polymorphism, while other parameters have no role in tumor development in
our study.

RING FINGER PROTEIN 13 MEDIATES ENDOPLASMIC RETICULUM STRESS
INDUCED APOPTOSIS BY ENHANCING IRE1A STABILITY

MUHAMMAD ARSHAD?", GU XIAOFENG?!, LIU YANG!, ABIDA ARSHAD? AND
ZHOU LINKANG!
1School of Life Sciences, Tsinghua University, Beijing, China
2Department of Bioinformatics & Biotechnology, International Islamic University, Islamabad,
Pakistan
3Department of Zoology, PMAS-Arid Agriculture University Rawalpindi, Pakistan
Corresponding Author: m.arshad@iiu.edu.pk

Endoplasmic reticulum (ER) is critical for maintaining cellular homeostasis by properly
folding the newly synthesized proteins required for vital cellular processes. Disturbance in the
folding capacity of ER inside its lumen could hamper cellular homeostasis leading to a condition
known as ER stress. ER stress initially triggers an adaptive signaling pathway known as Unfolded
Protein Response (UPR) in order to restore homeostasis by initiating three mechanisms; a) halting
protein synthesis, b) upregulating chaperone proteins to assist folding of accumulated protein and c)
elimination of misfolded proteins from the ER lumen. However, if UPR fails to restore
homeostasis, signaling pathway is initiated leading to death of the cell. This loss of cells results in
chronic conditions such as Type Il diabetes, Parkinson’s disease and Alzheimer’s disease. The
molecular mechanisms of ER stress induced cell survival and apoptosis are not fully understood,
however, three important ER resident proteins are known to initiate signaling events that are
believed to play role in ER stress and subsequent apoptosis. Finding new mediators of these
proteins could prove valuable in understanding the whole mechanisms of ER stress mediated
apoptosis. A genetic screen method was devised in our lab in which retroviral insertion mutation
system was introduced in SHSY-5Y cells in orders to search for genes whose inactivation would
confer resistance to apoptosis. Using this approach, Ring finger protein 13 (RNF13) was identified
whose inactivation conferred survival against staurosporine and Tunicamycin-induced apoptosis.
RNF13 gene was cloned into mammalian expression vector pXJ40 with 3’-Myc and 5’-Flag tag.
Interestingly, RT-PCR and real time PCR results showed that overexpression of RNF13 induced
splicing of X-box binding Protein 1 (XBP1) confirming role of RNF13 in ER stress. Furthermore,
western blot analysis showed that overexpression of both, N-terminal as well as C-Terminal tagged
RNF13 resulted in activation of c-Jun N-terminal kinase (JNK) in neuroblastoma cells. Moreover,
SHSY-5Y cells were stably knockdown for RNF13 using lentiviral gene knockdown system. RT-
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PCR and western blot analysis showed that RNF13 stable knockdown SHSY-5Y cells were
resistant to Tunicamycin-mediated XBP1 splicing and JNK activation. Furthermore, RNF13
showed a strong interaction with IREla in our Co-immunoprecipitation (CO-IP) assays. Finally,
Cycloheximide chase experiment showed that RNF13-IREla interaction increased the stability of
IRE1la. Altogether, our data suggest that RNF13 may act as a mediator protein affecting IREla in
inducing ER stress-mediated apoptosis.

HUMAN UMBILICAL CORD BLOOD SERUM; A BETTER ALTERNATIVE OF FETAL
BOVINE SERUM

AFTAB AHMAD?, RABIA UMER? AND A.R. SHAKOORI*
1School of Biological Sciences, University of the Punjab, Lahore, New Campus. 54590. Pakistan
2Institute of Biochemistry and Biotechnology, University of Veterinary and Animal Sciences,
Lahore, Pakistan

Serum is essential component of cellular growth medium and consists of complex mixture
of low and high molecular weight biomolecules required for cellular growth and maintenance. Fetal
bovine serum (FBS) is extensively used in cell culture medium and its requirement is on the
increase. Several alternatives of FBS in the form of goat, horse and human serum were tested but
failed. Chemically defined medium are also in the market but they are very expansive and don’t
support growth as efficiently. There are also many scientific and ethical problems with the use of
FBS so there is a need for an alternative which should have no ethical and scientific problems.
Present study was conducted to test cord blood serum (CBS) as an alternative of FBS. Hela,
rMSC, hMSC, HBC-1 and HBC-3 were grown in the presence of 5, 10 and 15% FBS and CBS for
48 h. All cell lines were grown in the presence of 10% FBS and CBS for 0 to 120 hr to calculate
doubling time. HeLa, rMSC, and hMSC showed better growth and proliferation in the presence of
CBS as against HBC-1 and HBC-3 in the presence of FBS. CBS also resulted in better attachment
of HeLa and rMSC in short time. Doubling time of HelLa, rMSC and hMSC reduced in the
presence of CBS while increased in case of HBC-1land HBC-3. This study proves that CBS can be
a better alternative to FBS as it accelerates the proliferation of mesenchymal stem cells (MSCs) as
well as HeLa cells and also helps the cells to better adhere. So in future it has a great potential to be
used for cell culture, to humanize the products used for cellular therapy and regenerative medicine.

MOLECULAR CHARACTERIZATION OF PARMECIUM SPECIES BASED ON SMALL
SUBUNIT RIBOSOMAL RNA

MASOOMA MARIYAM, FAREEDA TASNEEM, FARAH RAUF AND ABDUL RAUF
SHAKOORI
Department of Zoology, 2School of Biological Sciences, University of the Punjab Lahore

The genus Paramecium is known for 250 years ago and has worldwide distribution. Some
of its species are cosmopolitan and some are endemic. Representatives of genus Paramecium play
an important role in water quality assessment and saprobic level determination. For these
applications the correct and accurate identification of these species is very essential. However, the
accurate taxonomy of Paramecium species is still a matter of debate. One of the most widely used
markers are genes coding for various rRNAs. The present study was undertaken to isolate and
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identify the Paramecium species on the basis of SSTRNA. Five waste water samples from three
different localities (Lahore, Kasur and Sheikhupura) were collected. Paramecium species were
isolated from these samples and designated as M1, M2, M3, M4 and M5. The small subunit rRNA
gene of all five strains was amplified and subjected to sequencing. Phylogenetic comparison of the
sequences obtained from these strains with 29 closely related Paramecium species from GenBank
Database was performed. Three clades representing three different Paramecium species were
supported by phylogenetic tree. One clade showed maximum similarities (99%) of M1 and M2
with P. multimicronucleatum, second with maximum affinities of M4 (99.6%) with P. jenningsi
and third one supported the close association of M3 and M5 with P. primaurelia.
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4. GENETICS

DEVELOPMENT OF MICROSATELLITE LOCI IN THE NORTHERN SNAKEHEAD
(CHANNA ARGUS)

YASMEEN GUL1*, WEIMIN WANG?, HUANLING WANG?, AND YUHUA ZHAQ?
!Department of Zoology and Fisheries, University of Agriculture Faisalabad, 38000 2College of
fisheries, Key Lab of Freshwater Biodiversity Conservation and Utilization, Ministry of
Agriculture, Key Lab of Agricultural Animal Genetics, Breeding and Reproduction of Ministry of
Education, Huazhong Agricultural University, Wuhan, 430070, China.

E-mail: yasmeen1189@yahoo.com

Ten microsatellite markers were isolated and characterized from enriched genomic libraries
of Channa argus. The loci were scored in 40 specimens from one natural population. We explored
6 to 17 alleles per locus with observed and expected heterozygosities ranging from 0.8000 to
1.0000 and 0.7269 to 0.9551 respectively, containing 0.830 average polymorphic information
content (PIC). Significant deviations from Hardy—Weinberg equilibrium were detected only at one
loci and linkage disequilibrium between three loci was found to be significant after applying
Bonferroni correction (p<0.005). These newly developed markers should be significant in
population genetic assessment studies or construction of genetic linkage map for this important
snakehead fish species in future.

PREVALENCE OF ABO BLOOD GROUP IN ISCHEMIC HEART DISEASE SUBJECTS
VISITING PIC, LAHORE

SAIMA SHARIF, NAUREEN ANWAR, TASNIM FARASAT AND SHAGUFTA NAZ
Department of Zoology, Lahore College for Women University Lahore.

Ischemic heart disease (IHD) is caused due to damage to the myocardium that results from
continued temporary oxygen deprivation. It is one of the most inconvenient and crucial medical
problems of the civilized world. The association between Blood groups and IHD has been
documented. This study was planned to determine association between blood groups and ischemic
heart disease. The study was performed at Punjab Institute of Cardiology (PIC), Lahore. 200
subjects suffering from ischemic heart disease were sampled from PIC and 230 healthy control
subjects were sampled from blood bank. Self design questionnaire was used to collect information
regarding risk factors. Blood grouping was determined by using standard agglutination test. The
prevalence of blood groups in Ischemic subjects was 34% in blood group A, 29% in blood group B,
14% in blood group AB and 23% in blood group O. In control group the distribution of A, B, AB
and O blood groups were 20.9%, 34.4%, 12.6%, 32.2% respectively. Rh+ve factor was prevalent in
90.5% among IHD group and 92.6% in control subjects. The prevalence of IHD is more in males
(63.5%) as compared to females (36.5%). Mean age was 56.4+0.86 (yrs) and BMI was 26.4+0.33
(kg/m?). 58.5% were suffering from hypertension, 53% had diabetes, 45% had family history of
cardiac disease, 35.5% do regular exercise, 58.5% use ghee and 58% were smokers. The study
revealed that IHD risk is significantly associated with blood group A,
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OCULOCUTANEOUS ALBINISM: MOLECULAR GENETIC STUDIES OF
NONSYNDROMIC PHENOTYPE IN THE PAKISTANI POPULATION

TASLEEM KAUSAR!?, THOMAS JAWOREK?, SHANONE BELL?, NABEELA ATRIQ?,
MUHAMMAD IMRAN MAQSOOD?, ASMA SOHAIL! FURHAN IQBAL,! SHAFQAT
RASOOL,® SAIMA RIAZUDDIN,?456, MUHAMMAD ALI', ZUBAIR M. AHMED?*%¢ AND
REHAN SADIQ SHAIKH!?

YInstitute of Biotechnology, Bahauddin Zakariya University, Multan, 60800, Pakistan
2Division of Pediatric Ophthalmology, Cincinnati Children’s Hospital Research Foundation,
Cincinnati, OH, 45229 USA
3Department of Ophthalmology, Nishter Hospital, Multan, Pakistan
4Department of Ophthalmology, College of Medicine, University of Cincinnati, OH, 45229 USA
®Division of Pediatric Otolaryngology Head & Neck Surgery, Cincinnati Children’s Hospital
Research Foundation, Cincinnati, OH, 45229 USA
®Department of Otolaryngology, College of Medicine, University of Cincinnati, OH, 45229 USA.

Oculocutaneous albinism (OCA) is genetically inherited as autosomal recessive group of
heterogeneous disorders. Complete lack or a reduction of melanin biosynthesis in the melanocytes
resulting in the loss of pigmentation in the eyes, skin and hair is the main cause of OCA. Other
common vision problems in people with albinism include iris transillumination, farsightedness,
nearsightedness, astigmatism, nystagmus, strabismus and photophobia. Mutations in the four
known non syndromic OCA genes TYR, OCA2, TYRP1 and SLC45A2 have been known to cause
isolated OCA sub types. No comprehensive analysis has been conducted to study the spectrum of
OCA alleles prevailing in Pakistani populations, essential for identifying the genetic causes of
OCA, clinical testing and genetic counseling. Fifty large Pakistani families with three or more
affected individuals were enrolled from different areas of Pakistan and screened for known OCA
[TYR (OCAL), P gene (OCA2), TYRP1 (OCA3) and SLC45A2 (OCA4)] genes and a candidate
gene, SLC24A5. Protein function effects were evaluated using in silico prediction algorithms and ex
vivo studies in human melanocytes. An exon-trapping assay was performed to determine the effects
of splice-site mutations on wild type and mutant alleles. TYR gene screening revealed three novel
[c.62C>T (p.Pro21Leu); ¢.104T>C (p.Cys35Arg); c.1231T>C (p.Tyr411His)] and four reported
mutations [c.896A>G (p.Arg299His); c.1217C>T (p.Pro406Leu); c.1255G>A (p.Gly419Arg);
€.832C>T (p.Arg278X)] found in ten families. Ex vivo studies demonstrated the retention of an
EGFP-tagged mutant (p.Pro21Leu, p.Cys35Arg or p.Tyrd11His) tyrosinase in the endoplasmic
reticulum (ER) at 37°C. The co-localization assay also indicated the effect of temperature on the
enzymatic activity of p.Cys35Arg and p.Tyr411His. A significant fraction of p.Cys35Arg and
p.Tyr411His left the ER in cells grown at a permissive temperature (31°C), while no change in
p.Pro21Leu enzymatic activity was observed. Sequence analysis of the OCA2 gene revealed three
novel (p.Asp486Tyr, p.Leu527Arg, ¢.1045-15T>G) and two known variations (p.Pro743Leu,
p-Ala787Thr) in fourteen families. Exon-trapping assays with a construct containing a novel
€.1045-15T>G mutation revealed an error in splicing, which might results in mMRNA decay, thus
causing OCA2 phenotype in affected individuals. Screening of TYRP1 and SLC45A2 genes did not
revealed any pathogenic mutant variant. Based on the mutational analysis results of fifty families, it
was hypothesized that OCA1 and OCA2 are more prevalent in Pakistani population by affecting 24
families out of 50 as compared to OCA3 and OCAA4. It is also obvious that OCA2 mutations are
widespread than OCAl mutations in the Pakistani population. Study indicated a significant
proportion of the cohort did not have mutations in known OCA genes.
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ASSOCIATION OF RHEUMATOID ARTHRITIS WITH ABO AND Rh BLOOD GROUPS
IN TEHSIL MURREE DISTRICT RAWALPINDI, PAKISTAN

MUHAMMAD ZAHIR TAHIR™, MUHAMMAD ARSHAD?, SHAFAAT YAR KHAN®? AND
MUHAMMAD BILAL3
!Department of Biological Sciences, University of Sargodha, Pakistan.
2Department of Vascular Biology and Thrombosis Research Medical University Vienna, Vienna,
Austria.
3Tehsil Headquarters Hospital Murree, District Rawalpindi, Pakistan.
*Corresponding Author: zahir509@gmail.com

Present study was designed to investigate the relationship of Rheumatoid Arthritis (RA)
with ABO and Rh blood group systems in Murree, Pakistan. RA is an autoimmune disease
characterized by swelling and tenderness of joints along with restricted movement of that part of
the body. Two hundred patients of RA (which were diagnosed by physicians in Tehsil Headquarter
Hospital, Murree) were selected and their ABO and Rh blood groups were determined by
agglutination method in the laboratory of same hospital. History and other related data was
collected and the final data of blood groups was analyzed statistically by using Chi Square test.
Among the ABO blood groups, O blood group was most abundant and occurrence of RA was O >
B > A > AB. There was a significant (p-value <0.05) difference between the groups. There was
also a highly significant (p-value <0.001) difference between Rh+ve and Rh-ve blood groups.
When both ABO and Rh blood groups were combined then O+ve was most abundant and AB-ve
was least common. There was a highly significant (p-value < 0.001) difference between all the
Rh+ve with their respective Rh-ve blood groups. The overall order of abundance was as O+ve >
B+ve > A+ve > AB+ve > B-ve > O-ve > A-ve > AB-ve. A strong association of RA was found
with Rh+ve blood groups and with O blood group.

GENETICALLY MODIFIED RABIES VACCINE: APOTENTIAL CANDIDATE FOR
WILD LIFE RABIES VACCINATION IN PAKISTAN

ZAHEER HUSSAIN'2, MUHAMMAD SALEEM HAIDERY2 AND ZAFAR UL AHSAN
QURESHI®
YInstitute of Agricultural Sciences, Punjab University, Lahore, Pakistan
25chool of Biological Sciences, Punjab University, Lahore, Pakistan
3Veterinary Research Institute, Lahore, Pakistan

South Asia is the flash point of rabies which contributes more than 50% of all deaths due to
rabies in the world. The presence of same Artic strain of rabies virus in cases of sylvatic and urban
rabies revealed that same strain of rabies virus is moving freely across India, Pakistan and
Afghanistan. Furthermore, virus spill over from wild life to domesticated carnivore and vice versa
is common. The only effective way to prevent transfers of rabies virus among various reservoir
animals and hence to save precious human lives is oral vaccination and immunization of wildlife.
We developed a genetically modified attenuated rabies vaccine which might be a potential
candidate for oral vaccination of carnivores. Rabies virus glycoprotein gene (RVG) was amplified,
purified, sequenced and cloned. The cloned RVG was mutated to reduce its pathogenicity,
enhanced immunogenicity and to create restriction sites. The mutated RVG was substituted with
glycoprotein gene of ERA strain of rabies based vector. The modified rabies virus (PKG) was
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recovered by reverse genetics and used for oral vaccination of mice. Rapid fluorescent focus
inhibition test (RFFIT) was used to measure the rabies virus neutralizing antibodies (RVNA). The
mean antibody titer of 20 vaccinated groups was > 0.5 IU/ml ranges from <0.04-7.2 1U/ml.
Seventeen out of twenty mice (85%) survived when they were injected intracerebrally with
challenge rabies virus. Three mice exhibiting RVNA less than 0.5 1U/ml died. All the control group
mice did not show any RVNA and 80% of mice died when they were exposed to challenge virus.
PKG induced rabies virus neutralizing antibody in mice model and protect them against rabies virus
challenge. The interesting aspect of the study was that vaccine was administer through per oral
route , hence PKG may be used as oral vaccine through baits to wildlife after further investigation
and safety trial in future.

MAPPING OF A NOVEL NON SYNDROMIC OCA5 LOCUS TO CHROMOSOME 4Q24

REHAN SADIQ SHAIKH?, TASLEEM KAUSAR' 2, NABEELA TARIQ!, ZUBAIR M AHMED?
AND MUHAMMAD ALI*
YInstitute of Molecular Biology and Biotechnology, Bahauddin Zakariya University, Multan, 60800,
2Division of Pediatric Ophthalmology, Cincinnati Children’s Hospital Research Foundation,
Cincinnati, OH, 45229 USA

Complete lack or a reduction of melanin pigment cause a hypopigmentation of the eyes,
skin and hair resulting into a phenotype called OCA. TYR, OCA2, TYRP1 and SLC45A2 genes
mutations have been known to cause isolated OCA sub types. For the identification of novel loci,
linkage analysis has been proven to be a powerful means for rare, severe, and high-risk mutations.
PKABO8O is one of the families excluded for all the known nonsyndromic genes causing OCA
subtypes by the Sanger’s sequencing method. Therefore a genome wide linkage analysis was
performed on family PKABO080 by using the lllumina Infinium Il Human Linkage-12 panel.
However, the physical, clinical and hematological evaluation of affected individuals revealed no
other obvious clinical phenotypes in family PKAB80. Therefore, the OCA segregating in the
affected individuals was concluded as nonsyndromic. Family PKAB80 was enrolled in the
Rajanpur district of Punjab with six affected individuals in four generations. In this family, the
OCA phenotype is linked to a novel locus, OCA5, on chromosome 4g24. A maximum two-point
LOD score of 4.34 was obtained for the marker D4S2961 in a linkage region of 1.06 cM interval.
Al the affected individuals of the family defined the proximal recombination at D4S421 and distal
break point of the critical linked region at D4S2913. From these findings, the HUGO nomenclature
committee designated the locus defined by family PKAB80 as OCA5. The linkage interval of
OCAG5 is approximately 3.84 Mb and harbors 14. None of the candidate genes are known to be part
of the melanin synthesis pathway. Screening of the coding exons and flanking intronic sequences of
these genes in two affected individuals revealed no pathogenic variants. Identification of the OCA5
gene will significantly further our knowledge of the molecular basis of OCA and improve genetic
diagnosis and genetic counseling. There is still need to broaden the study by increasing the number
of families and also there is a need of performing whole genome sequence for unlinked families to
search for new genes causing albinism in Pakistani population.
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CYTOGENETIC INVESTIGATION OF REPEAT BREEDER COWS

MUHAMMAD DAWOOD?!, KHALID JAVED?!, MUHAMMAD ABDULLAH?, NISAR
AHMAD?, ZEESHAN IQBAL3, MUHAMMAD SAADULLAH?, ARSHAD JAVID?, HIFZUR
REHMAN?Y ADEELA AJMAL? AND HAMID MUSTAFA*!

!Department of Livestock Production, University of Veterinary and Animal Sciences, Lahore
2Department of Wild Life and Ecology, University of Veterinary and Animal Sciences, Lahore
Department of Animal Sciences, University College of Agriculture, University of Sargodha
*Corresponding author: Hamidmustafa@uvas.edu.pk

Present study was carried out on some reported repeat breeder individuals (n=08) of
nondescript cows at Para-veterinary hospital, University of veterinary and Animal Sciences, Ravi
Campus, Pattoki. Nondescript cows has major share, which is approximately 70% in cattle farming
in Pakistan. Chromosomal preparations were made using blood culture from animals under study.
About 50 metaphase spreads were screened to detect the chromosomal aberrations and prepare the
karyotype. The results showed that the percent of total numerical aberrations for repeat breeder
group was 19.95%, while the percent of total structural aberrations were predominant and reached
62%. These results concluded that cytogenetic studies should be used as a diagnostic tool to
determine the causes of low reproductive efficiency.

CLINICAL AND MOLECULAR GENETICS STUDY OF FAMILIES WITH SECKEL
LIKE MALFORMATION: EVIDENCE OF A NOVEL SKELETAL DYSPLASIA?

SARA MUMTAZ, MUHAMMAD UMMEAR RAZA AND SAJID MALIK
Human Genetics Program, Department of Animal Sciences, Faculty of Biological Sciences, Quaid-
i-Azam University Islamabad, 45320 Islamabad, Pakistan.

Seckel syndrome (OMIM 210600) is a rarely occurring hereditary disorder characterized by
prenatal and postnatal growth retardation, short stature, abnormally small head and characteristic
facial features including beak-like protrusion of the nose. We present two families with skeletal
dysplasia in which the phenotypic presentation is similar to Seckel like syndrome. Two
independent families with relatively similar symptoms of a skeletal dysplasia were studied from
northern Punjab. We performed detail phenotypic assessment including physical examination,
radiographic  evaluation, and anthropometric measurements. For molecular genetics
characterization highly polymorphic microsatellite markers were utilized from the six known
candidate genomic intervals of Seckel syndrome. Genotyping was performed on the genomic DNA
from the available affected and normal subjects from these families. The phenotype in the affected
subjects in both families was characterized by prenatal growth retardation, very low birth-weight,
postnatal developmental delay, short stature, small head, narrow face, bird-like facial appearance
with sloping forehead, beak-like protrusion of the nose, malformed ears, and micrognathia. The
associated limb defects included radial hypoplasia, oligodactyly, and general fragility of long
bones. However, contrasting to the typical Seckle syndrome where dwarfism is proportionate, in
both of our families there was disproportionate type of dwarfism which also involved both the axial
and appendicular skeletal elements. The limbs were most severely affected in our cases. Other
remarkable features in the present cases were relatively normal head circumference and normal 1Q,
which are not characteristics of Seckle syndrome. The molecular mapping studies of the known loci
for Seckel syndrome did not show any region of shared homozygosity and haplotype in the affected
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subjects. The excluded loci were 3922-g24 (ATR), 18p11-q11, 14q, 13q12 (CENPJ), 2914.2-q14.3,
and 21¢22.3 (PCNT), which are known for Seckel syndromes I, II, 1lI, IV, and osteodysplastic
primordial dwarfism types I and I, respectively. Clinical and genetics studies in both families lead
us to conclude that the phenotypes in both families are not completely concordant with the Seckel
syndrome. It is quite likely that we are dealing with hitherto unreported skeletal dysplasia which
may phenotypically overlap with Seckle syndrome but with unknown genetic causation. The
identification of the causative locus/loci cosegregating with the phenotype(s) in these families
would help in the molecular characterization of these anomalies and would be valuable in providing
genetic counseling and molecular testing to the other family members.

GENETIC STUDIES OF TYRP1 AND SLC45A2 IN PAKISTANI PATIENTS WITH
NONSYNDROMIC OCULOCUTANEOUS ALBINISM

NABEELA TARIQ!, TASLEEM KAUSAR!?, THOMAS J. JAWOREK?, SOBIA SADIA,
MUHAMMAD AL, ZUBAIR M. AHMED 2 AND REHAN SADIQ SHAIKH!
YInstitute of Molecular Biology and Biotechnology, Bahauddin Zakariya University, Multan, 60800,
2Division of Pediatric Ophthalmology, Cincinnati Children’s Hospital Research Foundation,
Cincinnati, OH, 45229 USA

Autosomal recessive Oculocutaneous albinism (OCA) is a genetic disorder characterized
by the partial or complete loss of pigmentation in the skin, hair and iris which can severely impact
an individual’s quality of life. Genetic disease are common in Pakistani population due to
inbreeding practices, however, genetic information regarding OCA in this population is limited. To
the best of our knowledge, only one allele of OCA3 (TYRP1) and no mutations in OCA4
(SLC45A2) have been documented in the Pakistani population. We enrolled 75 large, multi-
generation families segregating nonsyndromic OCA from various regions of Pakistan and
conducted a comprehensive molecular analysis of TYRP1 and SLC45A2. Molecular modeling of
wild type and mutant proteins and exon trapping assay was performed to determine the effect of
mutation. We have identified four Pakistani albinism mutations, including three SLC45A2 alleles
and one twenty-two nucleotides deletion in TYRP1, segregating in four large families respectively.
A sequence analysis of TYRP1 in our cohort revealed a twenty-two-base pair deletion
(c.647_668del) in the coding region in family PKAB131. Deletion of these nucleotides is predicted
to cause a frameshift in the reading frame that will result in a truncated (p.Glu216GlyfsX42)
TYRP1 protein. The affected individuals of family PKAB131 had golden hair with orange
highlights, brown eyes with foveal hypoplasia and nystagmus. To date, this is the second mutation
of TYRP1 that causes an OCA3 phenotype in a family of Pakistani origin. A sequence analysis of
SLC45A2 revealed three variants that are likely to be pathogenic in three different families. Two
missense substitutions: p.Leu84Pro (c.251T>C) and p.Ala511Val (c.1532C>T) were identified in
families PKAB053 and PKABO51, respectively. Both missense mutations affected amino acid
residues that are conserved among the SLC45A2 orthologs and these mutations are predicted to be
deleterious. A putative splice site mutation in intron 3 (c.889-6T>G) segregating with
nonsyndromic OCA is identified in family PKAB059. To determine whether ¢.889-6T>G alters the
normal splicing of SLC45A2 mRNA; we performed an exon-trapping assay. The results
demonstrate that the ¢.889-6T>G mutation caused aberrant splicing. This will lead to a shift in the
reading frame and a predicted stop codon which result in nonsense-mediated decay. In summary,
SLC45A2 mutations accounted for 4% [3 out of 75 families; 95% Confidence Interval (Cl), 1.45 —
11.1%] of OCA in our Pakistani cohort study, while only one pathogenic mutation in TYRP1
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(1.3%; 95% ClI, 0.32 — 7.1%) was found. This knowledge, in combination with data from previous
studies, will improve our understanding of the molecular epidemiology of OCA in Pakistan. The
results of our study will be important for future OCA diagnoses, genetic counseling and functional
studies of the TYRP1 and SLC45A2 proteins.

GENETIC EPIDEMIOLOGICAL STUDY OF HEREDITARY LIMB DEFECTS IN
CHITRALI POPULATION, NORTHERN PAKISTAN

SAIF ULLAH* AND SAJID MALIK
Human Genetics Program, Department of Animal Sciences, Quaid-i-Azam University Islamabad,
45320 Islamabad Pakistan
* Corresponding author: Email: saif_cl@yahoo.com

Congenital limb defects are common in various populations and constitute the highest
proportion among the total hereditary anomalies. Limb defects cause long term disabilities thus
putting financial and psychological burden on the subjects, their families and the society. The
incidence and spectrum of limb disorders varies greatly in different populations, the understanding
of which is imperative for effective management and intervention. In order to get an insight into the
spectrum of hereditary limb anomalies in northern Pakistan we have conducted a retrospective
genetic epidemiological study in District Chitral, Khyber Pakhtunkhwa. A total of 120 independent
subjects/families with hereditary limb anomalies were ascertained. Only one index subject in each
family was included in this analysis. The affected index subjects had a mean age of 20.27+17.54
(range 1-95 years). Detailed distributions of these cases were established with respect to phenotype,
clinical variability and socio-demographic variables. There were 80 affected males and 40 females.
Majority of the cases were sporadic in nature (n=90) while there were 30 cases with familial
evidences of segregation. The most common limb anomaly observed in this cohort was polydactyly
(n=95), followed by syndactyly (n=8), clubfoot (n=6), and oligodactyly (n=3), while there were 8
other limb defects with minor representations. In most of the cases upper limb was involved
(n=81); lower limbs were affected in 31 subjects and in 8 subjects both upper and lower limbs were
involved. In majority of the subjects the limb anomaly was unilateral (n=80) and there were 40
subjects with bilateral presentations (50% cases symmetrical). In 53 subjects there were postaxial
defects, 41 had preaxial, while there were 11 cases with mesoaxial anomalies. Data on hereditary
anomalies and particularly congenital limb defects is scarce for the Chitrali population. This study
would help appreciate the spectrum of hereditary limb anomalies in this population and would be
helpful in the comprehension of clinical and phenotypic aspects of limb defects.

GENETIC STRUCTURE OF HUMAN POPULATION OF CHICHAWATNI, CENTRAL
PUNJAB PAKISTAN, AS REVEALED BY THE TEMPORAL VARIATIONS IN ALLELIC
FREQUENCIES AND HETEROZYGOSITIES AT ABO AND RH LOCI.

MUHAMMAD UMMEAR RAZA* AND SAJID MALIK
Human Genetics Program, Department of Animal Sciences, Quaid-i-Azam University Islamabad,
45320 Islamabad Pakistan
*Corresponding author: ummearraza@gmail.com

ABO and Rh loci at chromosomes 9g34 and 1p34-36 respectively, are classical genetic
markers frequently used to get a preliminary insight into the population structure. However, owing
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to their low resolution power and limited heterozygosity they need to be supplemented with more
informative and modern geneic markers. The previous studies in the populations of Punjab,
Pakistan, have suggested significant variations in the allelic frequencies and their heterozygosities
at the ABO and Rh loci. It had been previously hypothesized that these variations could be the
visible representations of ethnic, cultural and linguistic diversity in Punjabi population. However,
there are a number of regions in Punjab for which no information is available regarding the
polymorphisms at ABO and Rh loci. In order to partially fill this gap in knowledge, we have
conducted a study in the population of tehsil Chichawatni, District Sahiwal, which is an old city
situated at the crossroad of grand trunk road, river Ravi and the ancient city of Harappa. Data of
~20,000 individuals on ABO and Rh loci was gathered which spanned a period of 15 years (1995-
2010). Our analyses revealed that allele r[O] at the ABO locus remained highly variable throughout
the study period. Additionally other allelic systems and the locus heterozygosities were not
demonstrating any specific ascending or descending trend. Compared with other populations of
Punjab, locus heterozygosity was higher while absolute gene diversity and coefficient of
differentiation were very low in the Chichawatni population. This preliminary study would help
understand the patterns of allele frequencies and gene diversity at ABO and Rh loci which intern
would be useful in drawing a gene diversity map of Punjab populations.

PCR BASED DIAGNOSIS OF FRAGILE X SYNDROME IN A COHORT OF MENTALLY
RETARDED PAKISTANI SUBJECTS

MADIHA KANWAL?Y, SAADA ILYAS!, KEHKASHAN MAZHAR?, SAJID MALIK!
'Human Genetics Program, Department of Animal Sciences, Quaid-i-Azam University Islamabad,
45320 Islamabad Pakistan.
2Institute of Biomedical and Genetic Engineering, KRL Hospital, Islamabad.
madiha_k14@hotmail.com

Fragile X syndrome (FXS) is the most common type of X-linked mental retardation which
is caused by the mutations in FMR1 gene leading to hyperexpansion of a trinucleotide repeat
sequence. The frequency of FXS is estimated to be 1/4,000 in males and 1/8,000 in females. The
present study was aimed at the development of a molecular diagnostic tool for the better detection
of FXS subjects and to assess the implementation of this diagnostic protocol in a developing
country like Pakistan. Study included 395 mentally retarded subjects with unknown etiologies.
There were 76% males and 24% females. DNA extracted from blood was used for the initial
screening of mentally retarded subjects by conventional PCR analysis of FMR1 repeat
polymorphisms. In conventional PCR, the FMR1 expansion allele failed to amplify in 13
individuals (out of 395). These subjects were suspected to be the patient of FXS and were
subsequently confirmed by methylation specific PCR (MS-PCR). MS-PCR detects the expansion
alleles of FMR1 region but cannot discriminate the inactive X-chromosome in female subjects.
Hence, MS-PCR is suitable for the diagnosis of male FXS subjects only (Panagopoulos et al.,
1999). The expanded allele in FXS positive male and female subjects were then confirmed through
southern blot analysis. Of the 395 mentally retarded subjects, 13 (10M and 3F) were detected to
have expansion mutations in the FMR1 (repeat size >300 bp), revealing the prevalence rate of
2.53% in males and 0.75% in females of FXS in mentally impaired population. This study
suggested that conventional PCR complemented with MS-PCR and southern blotting could be the
reliable and economical method for the detection of FXS in the Pakistani mentally retarded
population. This is the first attempt towards the molecular diagnosis of mental retardation in the
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Pakistani population. We anticipate that an accurate diagnosis with customized and focused
rehabilitation and training programs would help in improving the status of individuals with mental
ailments in Pakistan.

ASSOCIATION OF GENETIC MUTATION OF CYP2D6 GENE WITH GENERALIZED
TONIC CLONIC SEIZURES IN PAKISTANI PATIENTS

RANA MANZOOR AHMAD" 2*, SANA KULSOOM?, MUHAMMAD HASSAN SIDDIQI*
AND ALL RAZA AWAN?
!Department of Zoology, University of the Punjab, Lahore
2Institute of Biochemistry and Biotechnology, University of Veterinary and Animal Sciences,
Lahore
*Corresponding author: biologist321@gmail.com

Epilepsy is a chronic neurological disorder in which hyperexitibility of neurons cause
seizures. It is a serious disorder as there is an association between the increased mortality and
epilepsy. Epilepsy has more prevalence in developing countries than in developed countries.
Pakistan is a developing country with the prevalence of epilepsy 0.999% of total population. A type
of epilepsy is Generalized Tonic Clonic Seizures (GTCS). Cytochrome p450 enzyme has been
reported to be associated with GTCS which is coded by CYP2D6 gene. We investigated 25 patients
with GTCS for identification of novel mutations in CYP 2D6 gene and association of the mutations
with the disease. PCR amplification and direct sequencing was performed for CYP2D6 gene. Three
genomic mutations were detected in the patients with GTCS; 214G>C and 232G>C in intron 1 and
2850 C> T in exon 6. None of these mutations were found in healthy controls which indicated the
association of these mutations with the disease. This is the first report of CYP2D6 gene mutations
in Pakistani patients with GTCS.

AN INSIGHT INTO THE PHYLOGENY OF INDUS DOLPHIN (PLATANISTA
GANGETICA MINOR) AND GANGIES DOLPHIN (PLATANISTA GANGETICA
GANGETICA)

AMTUL JAMIL SAMI
Institute of Biochemistry and Biotechnology University of the Punjab Lahore-54594.

Indus Dolphin (Platanista gangetica minor) and Gangies dolphin Platanista gangetica
gangetica are two rarest fresh water and endangered riverine found in Pakistan and India has also
not been studied in detail for their DNA make up and phylogenetic analysis. The traditional
attempts to infer a phylogenie relationship between the specie of Riverine whales dolphin was
based on the morphological information. The accepted classification had been changed multiple
times from subspecies to separate species and back again. On the basis of morphological
information Indus river dolphin (Platanista gangetica minor) is rated as sub specie (Platanista
gangetica gangetica). Geographically, there is no link between River Indus and river Gangies. In
modem evolutionary biology, phylogeny is based on concatemers obtained from multiple
alignments of the core proteins and recognized core genes dissecting mitochondrial genome,
employing latest computational tools. Mitochondrial genome for P. gangetica minor and (P.
gangetica gangetica are available. It is required to employ modern computational tools for
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phylogenetic analysis, before a position is allocate for P. minor in an evolutionary tree. To address
the quest, a set of genes coding for a mitochondrial core protein cytochrome b in P. minor and P.
Gangetica was analysed. The phylogenetic inferences that (1) P. minor shares a common ancestor
with Platanista gangetica gangetica (2) P. minor, shows a separate lineage from Platanista
gangetica gangetica.

MOLECULAR ANALYSIS OF APAKISTANI FAMILY WITH LCA IDENTIFIED A
NOVEL SINGLE BASE DELETION MUTATION IN GUCY2D GENE

MUZAMMIL AHMAD KHANY, VERENA RUPP?¥", MUHAMMAD ANSAR?, CHRISTIAN
WINDPASSINGER?
1Gomal Centre of Biochemistry and Biotechnology, Gomal University D.l.Khan, Khyber-
Pakhtoonkhuwa
2Department of Biochemistry, Faculty of Biological Sciences, Quaid-i-Azam University, Islamabad
3Institute of Human Genetics, Medical University of Graz, Graz, Austria

Pakistan has the high rate of consanguineous marriages, which is the leading cause of
genetic ophthalmic disorders including Leber Congenital Amaurosis (LCA). In this study we
recruited a Pakistani family with inherited LCA and identified a novel homozygous deletion
mutation in a pre-characterized LCA gene. Whole Genome scan was performed with SNP analysis
using the GeneChip Mapping 250K Nspl array (Affymetrix). For perfect segregation of disease
locus in the entire family; STS markers were genotyped within the homozygous region. For
statistical significance; linkage analysis was also done by using GeneHunter and Superlink
packages of easy LINKAGE program. Sanger sequencing for mutation analysis was carried out by
using BigDye Terminator version 3.1 cycle sequencing kit together with Genetic analyzer 3130,
ABS. The gross clinical analysis showed common Leber Congenital Amaurosis symptoms among
patients. Genome-wide autozygosity mapping revealed linkage to the GUCY2D gene on 17p13.1
locus, which has already been found mutated before in patients with LCA. Sequence analysis of
this gene showed a novel one base pair deletion mutation (c.1573delC) in exon 7 which resulted in
a frameshift and created a stop codon 40 codons after the frameshift. The encoded truncated protein
has lost both protein kinase and guanylate cyclase domain. The results obtained by this study will
be helpful for the genetic counseling and prenatal diagnostics of other Pakistani families at risk.
This study also determined the genetic heterogeneity of GUCY2D in Pakistani population.

PREVALENCE OF CONGENITAL ANOMALIES AND NON-COMMUNICABLE
DISEASES IN DISTRICT BHIMBER, AZAD JAMMU AND KASHMIR, PAKISTAN

NAZISH JABEEN* AND SAJID MALIK
Human Genetics Program, department of Animal Sciences, Quaid-i-Azam University Islamabad,
45320 Islamabad Pakistan
*Corresponding author: nazish.jabeen@gmail.com

In Pakistan there is no systematic health surveillance registry monitoring congenital
anomalies (CA) and non-communicable diseases (NCDs), particularly among the young and adult
population strata. Better information on the distribution and prevalence of CA is essential for the
intervention programs and for estimating any future increase in the genetic load from mutagens.
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Similarly, basic information on NCDs is vital to quantify their impact on the masses and the risk
factors associated with them. In order to get an insight into the morbidity profile of young and adult
women of District Bhimber, a retrospective cross-sectional study was conducted. A total of 1,731
females were interviewed and physically examined to access any kind of morbidity. There was a
total of 74 CA witnessed among recruited subjects. Hence, the prevalence of CA was 42.75/1,000.
Limb anomalies had the highest presentation (n=51; 68.92%), followed by deaf-mute cases (n=7;
9.46%). Among the total CA as well as within the limb defects category, club thumb had the
highest proportion (n=18), followed by brachydactyly (n=12), camptodactyly (n=8) and
clinodactyly (n=7). Majority of CA had sporadic nature (n=63; 85%), while there were 11 cases
with familial aggregation (15%). Regarding laterality, most of the limb anomalies were bilateral
(n=31, 60.78%). Of the total bilateral cases, 15 (48.38%) had symmetrical phenotypes. The
involvement of upper limb was more common compared to the lower limbs (n=36 vs 15). There
were a total of 104 NCDs observed in the recruited females (prevalence 60.08/1,000), and majority
of them were involving the skeleton. There was highest representation of subjects with certain type
of limb amputation (n=19; 18.27%), followed by subjects with arthritis (n=15, 14.42%), and acro-
osteolysis (n=12, 11.54%). The prevalence of NCDs was significantly higher among the subjects
belonging to rural areas and low literacy level (p<0.0001). This is a pioneer study to ascertain the
prevalence of CA and NCDs in District Bhimber. Additional epidemiological studies on extended
sample sizes would be helpful in getting a comprehensive picture of morbidity and the risk factor
associated with CA and NCDs.
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5. HUMAN DISEASES

POTENTIAL RISK OF TRANSFUSED MALARIA IN PAKISTAN: COMPARISON OF
NEW DIAGNOSTIC METHODS TO THE CONVENTIONAL ONE

NAZISH SHAH AND NAHEED ALI
Department of Zoology, University of Peshawar, Pakistan

In Pakistan blood for transfusion is not screened for malaria, though this is an endemic
disease of the country, and in certain times of the year the situation regarding transmission of this
disease, becomes alarming particularly in Khyber Pakhtunkhwa. This issue has never been
considered by health organizations of Pakistan; therefore effort is made to draw their attention for
including malaria screening before blood transfusion. Blood samples were collected from donors
visiting the major hospitals of Peshawar and Fatimid Foundation Pakistan. Besides taking the blood
samples, relevant questions about the possibility of having blood infections were asked from the
donors. Thick and thin blood smears were made on the slides. Rapid diagnosis test (RDT) and
polymerase chain reaction (PCR) were carried out for the detection of Plasmodium parasites. DNA
was extracted by rapid boiling method and processed for amplification of 100 bp species-specific
sequences of the small subunit of the ribosomal RNA (18S SSU rRNA) of Plasmodium species. A
total of five hundred (500) samples were collected from July 2011 to March 2012. Males were the
most dominant group. Majority of the donors were in the age group of 15-35 years. Six positive
cases for malaria parasite Plasmodium vivax were revealed using simple microscopy. RDT was
somehow totally failed in the present study, while PCR method showed two positive results (also
found positive by microscopy). PCR failed to detect the presence of Plasmodium in four samples
found positive for the parasite by microscopy. The study proved the chances of malaria
transmission via blood transfusion to the recipients, indicating the necessity of blood screening for
malaria parasites. Simple microscopy though laborious but still found to be authentic, cheaper,
reliable and precise for species or false positive results.

EPIDEMIOLOGY OF LYMPHOMA IN A HOSPITAL POPULATION IN DISTRICT
FAISALABAD

MEHWISH NASIR AND FARHAT JABEEN
Department of Zoology, Wildlife and Fisheries, GC University Faisalabad, Pakistan.
e-mail: farjabeen2004@yahoo.co.in

An epidemiological study was carried out in a hospital population of Faisalabad city
including Allied Hospital, District Head Quarter Hospital, Sahil Hospital and Punjab Institute of
Nuclear Medicine and District Head Quarter Hospital and Combined Military Hospital (CMH)
Sargodha. A standard questionnaire was used to collect information including different parameters
like, Age, sex, birth order, exact diagnosis, genetic relationships, education, socioeconomic status,
smoking, physical activities, allied diseases, locality and family history of patients. The study was
aimed to investigate the occurrence and prevalence of lymphoma in a hospital population. Non
Hodgkin lymphoma was most commonly occurring malignancy 57.21% followed by Hodgkin
lymphoma 42.79%. There was a significant (p< 0.05) gender depicted difference in the prevalence
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of lymphoma. The age limit was 4-80 years. The average age at diagnosis of patients was 30.9 +
0.109. The patients with blood group A* (25.87%) were more affected with Lymphoma. Birth order
319 (21.39%) showed the highest representation of all lymphoma. Rural (65.17%) population was
significantly influenced than urban (34.83%) population. Patients with low level of education were
more affected (p< 0.01) with lymphoma in contrast with highly educated patients. Highly
significant consequences of consanguinity had been observed among patients and similar result was
found for first cousin marriages in contrast to unrelated marriages. Highest percentage of patients
among various surnames was observed in Arian (23.38%) and lowest in Sheikh (1.49%). Smoking
was important risk factor for occurrence of lymphoma. 53.73% patients were smokers followed by
non smokers (39.30%) and ex- smokers (6.97%). It was found that 50.25% patients belonged to the
lower class followed by middle class (39.80%) and 9.95% in upper class. Commonly occurring
lymphoid malignancy was non Hodgkin’s lymphoma. The most prevalent subtype of non Hodgkin
lymphoma was Diffused large B-cell lymphoma (31%) followed by B- cell lymphoma (20%),
lymphoblastic lymphoma (8%), and small lymphoblastic lymphoma (7%). Cervical region (32%)
was most commonly occurring site for tumors followed by axilliary (24%) and inguinal (16%)
regions. In case of Hodgkin lymphoma most commonly occurring subtype was mixed cellularity
type (44%) followed by nodular sclerosis (23%). Autosomal recessive mode of the inheritance was
observed in lymphoma patients.

GENITOURINARY INFECTIONS CAUSED BY CANDIDA SPECIES IN FEMALE
POPULATION OF GILGIT, GILGIT- BALTISTAN PAKISTAN

MUHAMMAD ALLI, SAJIDA ASGHAR AND IMRAN
Department of Biological Sciences, Karakoram International University Gilgit, Gilgit-Baltistan.

This 9 months study from July 2011 to March 2012 was undertaken to investigate the
frequency and etiology of Candida urinary and genital tract infections in female population of
Gilgit. A total of 629 specimens processed, 21.3% revealed heavy growth of Candida species. 575
specimens out of 629 specimens were urinary and 54 were genital. 112 out of 575 urinary
specimens (19.4%) and 22 out of 54 genital specimens (40.7%) were positive for Candida species.
Candida albicans was the predominant species both in urinary and genital tract infections having
59.8% and 40.7% respectively in urinary and genital tract isolates .In urinary tract isolates Candida
tropicalis (20.5%) was second frequent species, while in genital tract isolates Candida albicans
was followed by Candida glabrata (27.2%). In urinary isolates Candida glabrata was 12.5%,
Candida gluerimondii 6.25% and Candida krusei 0.89% while in genital tract isolates Candida
tropicalis and Candida gluerimondii were 4.5% each. Minimal inhibitory concentrations (MICs) of
fluconazole against Candida species was determined by agar dilution method for a total of 134
Candida isolates. Out of 81 Candida albicans only one isolate was resistant (>64pg/ml), while one
isolate was sensitive dose dependent (16-32pg/ml) and the rest of 79 isolates were sensitive ( <8
ug/ml). 18 out of 24 Candida tropicalis isolates were sensitive (<8 ug/ml), 4 isolates were dose
dependent (16-32pg/ml), and 2 isolates were resistant (>64pg/ml.) Three isolates of Candida
glabrata were sensitive dose dependent (32pug/ml), and 17 resistant (>64pg/ml.). Three isolates of
Candida gluerimondii were dose dependent (32pg/ml), and 5 were resistant (>64pg/ml). One
isolate of Candida krusei was resistant (>64ug/ml).
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STUDY OF SOME CYTOKINES IN CORONARY ARTERY DISEASE PATIENTS IN
DISTRICT KHUSHAB AND SARGODHA

SUMERA YASMEEN AND MUHAMMAD ARSHAD
Department of Biological Sciences, University of Sargodha

Present study was conducted to study the inflammatory and anti-inflammatory cytokines
among patients suffering from myocardial infarction (MI) in district Khushab and Sargodha of
Punjab, Pakistan. Plasma concentration of tumor necrosis factor-o. (TNF-a), interferon-y (IFN-y),
interleukin-10 (IL-10) and tumor growth factor-p (TGF-B) were estimated and compared with
healthy individuals. Concentrations of TNF-a and IFN-y were significantly higher in MI patients as
compared to control group. There was no difference for these two inflammatory mediators between
MI males and MI females. Lower concentration of IL-10 and TGF-p was observed in MI patients
as compared to healthy group, however no significant difference of these anti inflammatory
cytokines was found between MI males and MI females. The results of current study revealed,
sever inflammatory state in MI patients while the level of cytokines (TNF-a, IFN-y, TGF-B and IL-
10) in M1 patients is not associated with gender. Protective effect of IL-10 and TGF-B in stability of
atherosclerotic plaques was not observed which needs further investigation.

PATHOLOGICAL FACTORS INVOLVED IN THE CITRUS FRUIT BLEMISHES ON
KINNOW MANDARINS AND ITS CHEMICAL MANAGEMENT

SAJID ALEEM KHAN!, FAROOQ AFZAL!, HUMA ABBAS!, ASMA SAFDAR? AND
MUHAMMAD KAMRAN!
!Department of Plant Pathology, University of Agriculture, Faisalabad, Pakistan
2 Rice Research Institute, Kala Shah Kaku, Pakistan
* Corresponding author: huma_1633@yahoo.com

Citrus is an important fruit of Pakistan. It is good source of mineral and vitamins in
addition to carbohydrate, which are essential for human health. Citrus is attacked by different
diseases which affect its quality and quantity. Among them citrus fruit blemishes is the most
important. There are huge losses in yield and export of citrus in Pakistan due to the citrus
blemishes. Survey of Kinnow Mandarins (Citrus reticulata) for fruit blemishes was carried out in
Sargodha, Shahpur, Kot Momin, Bhalwal and Silanwali for disease incidence and severity. Results
indicated that maximum disease incidence (86%) and severity (4) was found in Sargodha while
minimum disease incidence (19%) and severity (1) was found in Silanwali. Isolated fungi were
multiplied and purified on PDA. Most dominating isolated fungi (Elsinoe fawcettii) was evaluated
for pathogenicity. Management of the E. fawcettii was done under in vitro and in vivo conditions.
Fungicides; Antracol, Elite, Topsin-M, Expel, Ridomil Gold and Remover was used at different
concentration (100 ppm, 200 ppm, 500 ppm). Inhibition zone technique was used. Antracol caused
100% growth inhibition of E. fawcettii at its 200 ppm concentration. As the most effective
fungicide under in vitro conditions, Antracol was further tested in field trial. Data was recorded by
using disease rating scale for citrus blemishes. The field trial results revealed that Antracol is the
most promising fungicide and can be used for controlling the disease under field conditions.
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EVALUATION OF FUNGICIDES FOR THE MANAGEMENT OF COLLETOTRICHUM
GLOEOSPORIOIDES; THE CASUAL AGENT OF CITRUSWITHER TIP

HUMA ABBAS,* SAJID ALEEM KHAN, NAZIR JAVED, HAFEEZ ULLAH KHAN, IMRAN
UL HAQ, MUHAMMAD KAMRAN AND MARIA MUNAWAR
Department of Plant Pathology, University of Agriculture, Faisalabad, Pakistan
*Corresponding author: E-mail: huma_1633@yahoo.com

Citrus wither tip caused by Colletotrichum gloeosporioides is one of the most damaging
disease of citrus causing reduction in flower set and yield losses. Present study was conducted to
evaluate the efficacy of four fungicides; Elite, Ridomil Gold, Score and Copper Oxychloride at
different concentrations (50ppm, 100ppm and 150ppm) under in vitro and in vivo conditions. The
inhibition effect of fungicides was evaluated in in vitro condition against C. gloeosporioides. Elite
and Score completely inhibited the mycelial growth of C. gloeosporioides at 100 and 150 ppm
concentration followed by Copper oxychloride and Ridomil Gold at 150 ppm respectively. In field
experiment different concentrations of fungicides were tested. The reduction in disease incidence
and increased yield was recorded in all treatments at variable levels. Elite and Score were found to
be more effective in the reduction of disease at their all concentrations followed by copper
oxychloride at 100 and 150 ppm. Ridomil Gold was found to be least effective as it controls the
disease only at its 150 ppm concentration. The results of our findings revealed the potential of these
fungicides against C. gloeosporioides under in vitro and field conditions which could be used as a
better option to manage the disease.

FREQUENCY DISTRIBUTION OF TUBERCULOSIS IN DISTRIC CHITRAL

SULTANA PARVEEN AND IMTIAZAHMED KHAN*
Department of Biological Science, Karakoram International University, Gilgit, Pakistan
*Corresponding author: Email: de.imtiaz.kiu.edu.pk

TB is a very serious health problem of present time. Millions of people world wide and in
Pakistan are suffering from this disease. During present research, for the first time, frequency
distribution of TB was studied in Chitral district, KPK, Pakistan. A total of 1055 individuals (586b
female and 487 male) from all parts of Chitral were surveyed during present study. Eighty eight out
of 1055 people had TB indocating 8.34% occurrence of TB in the study area. Gender wise 8.6%
females and 8.0% males had TB in Chitral. Slightly higher frequency of TB patients (8.6%) was
found in upper Chitral, as compared to relatively lower frequency of TB cases in lower chitral
(7.6%). Age wise, higher percentage of TB cases was found in older age groups. It was also
found that in 25-36% cases, diagnosis of TB was based on symptoms only. Fortunately all of the
patients diagnosed with TB, received or receiving treatment. Most of the patients receive treatment
against TB from a private (NGO owned) health facility. 28% patients revealed that they also use
spiritual methods of treatment in combination with medicines. In 37.5% cases, at least one or both
of the parents of the patients had TB. This indicate strong possibility of gentic nature of the onset
of the disease. It is suggested that this particular finding should be studied in more detail for better
understanding of the prevalence of TB.
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IN VITRO SENSITIVITY TESTING OF LEISHMANIA TROPICA CLINICAL FIELD
ISOLATES KWH23 TO BUPARVAQUONE

QAISAR JAMAL AND SYED AKRAM SHAH
Antileishmanial Drug Delivery Lab, Department of Zoology, University of Peshawar

In the present study, activity of buparvaquone was evaluated against Leishmania tropica
clinical isolate KWHzs in vitro. Antileishmanial activity of the drug was interpreted in relation to
the standard chemotherapy currently available for leishmaniasis. The drug was tested both against
promastigotes and amastigotes in four different concentrations, with quadruplicate for each
concentration. The mean % inhibition for each concentration was 78% (1.35 pM), 44% (0.51 pM),
20% (0.17 uM) and 14% (0.05 uM) in case of intramacrophagic (Intra THP-1) amastigotes. In case
of promastigotes, mean % inhibition was 89%, 77%, 45% and 35% for the mentioned
concentrations respectively. I1Cso was calculated to be 0.06543 uM for amastigotes and 0.1523 uM
for Promastigotes. Buparvagquone showed comparable results, in its first concentration, to the 3™
concentration of amphotericin B 0.1388 uM (77%) and 1% concentration of Miltefosine 90 pM
(79%), both of which were the most potent against Leishmania tropica.

PREVALENCE OF HEPATITIS IN VARIOUS PARTS OF DISTRICT CHITRAL

SAKINA AND IMTIAZ AHMED KHAN*
Department of Biological Science, Karakoram International University, Gilgit, Pakistan
*Corresponding author: Email: de.imtiaz.kiu.edu.pk

Millions of people in Pakistan and all over the world are suffering from viral hepatitis.
During present research, for the first time, frequency distribution of hepatitis was studied in district
Chitral, KPK, Pakistan. A total of 1494 individuals (525 female and 969 male) from all parts of
Chitral were surveyed. One hundred and fifty six people (74 female and 82 male) had Hepatitis.
Overall% of Hepatitis patients in Chitral was found to be 10.4%. Percentage of hepatitis infected
female was much higher (14.1%) as compared to hepatitis infected male (8.5%). Out of 156
patients, 77, 24 and 12 have Hepatitis A, B and C, respectively. Almost half of the patients
suffering from Hepatitis have Hepatitis type A while Percentage of Hepatitis B patients among the
infected people was 15.4% followed by Hepatitis C (7.7%). Most of the Hepatitis patients
belonged to young - middle age group (11 — 40 years). In 119 cases (out Of 156) diagnosis was
done by pathological test while in 23.7% (37 out 0f156) cases diagnosis was done on the basis of
symptoms only. Out of 156 Hepatitis patients studied, 119 received some kind of treatment while
37 (23.7%) patients were not receiving any type of treatment. Majority of the patients (75)
received treatment from government owned hospitals, 9 and 3 patients, respectively received
treatment from Private and NGO operated facilities. Twelve patients were receiving spiritual (Dam
Daruud, Taweez etc) in addition to medicines while 20 patients were receiving only spiritual
treatment. Giving due consideration to the present findings it is recommended that public
campaign should be launched on large scale to provide awareness about hepatitis and preventing
the disease by adopting simple measures including regular hand washing, washing fruits and
vegetables before eating them and getting vaccine against hepatitis etc.
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FIGHT AGAINST MYOCARDIAL INFARCTION IN NORTH PUNJAB, PAKISTAN;
COST-EFFECTIVE INTERVENTIONS

RIFFAT IQBALY, NUSRAT JAHAN!, DING XIAOFAN? AND HONG XUE?
!Department of Zoology, Government College University, Lahore, Pakistan.
2Applied Genomic Centre, Hong Kong University of Science and Technology, Hong Kong
Corresponding author: ahsanriffat@yahoo.com

Coronary heart disease (CHD) is an important cause of mortality and morbidity in Pakistan.
Temporal trends in the risk factors for Myocardial Infarction (MI) and impact of socio-economic
status on these risk factors remain ambiguous. The objective of the present analysis was to
investigate potential association between various risk factors and MI in North Punjab and to
ascertain if this association varies by sex or age. Total of 515 patients were included in this study
who admitted to coronary care units (CCU) or equivalent cardiology wards of participating
hospitals in North Punjab, Pakistan. The analysis focused on identifying the socioeconomic status,
life style, family history of MI and risk factors (hypertension, diabetes, smoking, and
hyperlipidemia). Lipid profile was recorded from investigation chart of every patient. For statistical
analysis we used ‘Krukal Wallis’, Mann Whitney U’ Wilcoxon and Chi-square tests. MI was
appeared to be more common in males at the age of 41-60 years as compared to females with p
value of 0.015. Patients with positive parental history of CHD experienced MI in younger age at
BMI < 25 Kg/m? with p value of 0.001. Sedentary life style (63%) and smoking was (67%) with
male predominance. Hypertension accounts for nearly 37.4%, hyperlipedemia 21.5% and diabetes
18% in rural and urban subjects. HDL (high density lipoprotein) cholesterol reduced, while LDL
(low density lipoprotein) Cholesterol and hypertension rose with age. The mean cost of monthly
medicine and physicians check-up charges per patient were Rs. 2381.132 (24.24 USD). The main
burden of disease is faced by the person at the time of Surgery which reaches up to 600 thousand
(6108.19 USD). Higher BMI, positive family history, smoking hypertension, hyperlipidemia, and
diabetes are strong predictor of M1 in North Punjab, Pakistan. Middle income people are facing the
socio-economic burden to get their treatment. Better control of risk factors and the awareness of
preventive strategies are needed.

FREQUENCY DISTRIBUTION OF DIABETES MELLITUS IN DISTRICT CHITRAL

SAMINA TAJ AND IMTIAZ AHMED KHAN*
Department of Biological Science Karakoram International University, Gilgit, Pakistan
*Corresponding author: Email: de.imtiaz.kiu.edu.pk

Diabetes mellitus is a serious disorder of human body that affects the body’s ability to
make or use insulin. Insulin is a hormone produced in the pancreas that helps transport glucose
(blood sugar) from the bloodstream into the cells so they can break down it and use it for fuel. If
remain ignored and untreated, diabetes can cause serious problems including blindness, heart
diseases and kidney failure. There are two main kinds of diabetes viz; type | (insulin deficiency)
and type Il (insulin resistance) diabetes. Millions of people in Pakistan and all over the world are
suffering from diabetes. To adopt better treatment / preventions strategies, information regarding
prevalence of diabetes in a particular are is pre requisite. Unfortunately no reported work has been
done on the frequency distribution of diabetes in northern areas (especially Chitral district) During
present research, for the first time, frequency distribution of diabetes was studied in district Chitral,
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Khyber PukhtoonKhawa, Pakistan. Out of 1356 individuals surveyed , 870 were male while 486
were female. Three hundred and one people had diabetes. Data in indicated that overall % of
diabetes patients in Chitral was 22.2%. While 21.6 % males and 23.2 % females had diabetes in
Chitral.

MOLECULAR CHARACTERIZATION AND GENOTYPING OF DENGUE VIRUS
SEROTYPE 2 AND 3 IN AEDES MOSQUITO POPULATION OF KHYBER
PUKHTUNKHWA AND THEIR OCCURRENCE OF NATURAL VERTICAL
TRANSMISSION

JEHANGIR KHAN?, IJAZ ALI2 INAMULLAH KHAN® AND YASMIN NAWAZ?!
*Abdul Wali Khan University Mardan, AWKUM KPK.
2Agricultural University Peshawar KPK.
®Nuclear Institute for Food and Agriculture, NIFA, Peshawar, KPK.

Dengue is currently one of the most important arthropod-borne diseases and may be caused
by four different dengue virus serotypes from DENV-1 to DENV-4. With neither dengue vaccine
nor treatment available, vector control strategies constitute a crucial mode to prevent or reduce
disease transmission. By using reverse transcription polymerase chain reaction (RT-PCR) the
DENV detection in natural Ae. Aegypti and Ae albopictus populations was conducted in the present
study which might serve as a potential additional tool for early prediction systems of dengue
outbreaks, leading to a vector control measures so that we may be able to reduce the disease
transmission. The current investigation was also aimed to check the circulating serotypes and the
occurrence of transovarial transmission in local mosquito populations of Khyber Pukhtunkhwa.
According to the research, the dominant prevalence was of DENV-2 as it was 77% as compared to
DENV-3 which was 22% in 6 positive pools out of 35 adult mosquitoes pools while that of the
larvae obtained from adults showed 3 positive pools out of 17 pools which shows transovarial
mode of transmission. The prevalence of DENV 2 and 3 infections was high in Peshawar as
compared to other districts.

STUDY OF SOME CYTOKINES IN DIABETIC PATIENTS IN DISTRICT KHUSHAB
AND SARGODHA

QUALAB NAVEED AND MUHAMMAD ARSHAD
Department of Biological Sciences University of Sargodha

During present study concentration of inflammatory and anti-inflammatory cytokines of
300 patients with Diabetes Mellitus was studied in district Khushab and Sargodha of Punjab,
Pakistan. Plasma concentration of tumor necrosis factor-o (TNF-o) interferon-y (IFN-y)
interleukin-10 (IL-10) and tumor growth factor-p (TGF-B) were estimated and compared with
healthy individuals. Concentrations of TNF-a and IFN-y were significantly higher in Diabetes
Mellitus patients as compared to control group. While no significant difference was observed for
these two inflammatory markers in DM Male and DM female. Lower concentration of 1L-10 and
TGF-B was observed in DM patients as compared to healthy group but not much significant. When
conc. of these anti inflammatory cytokines was compared among DM males and DM females again
not much difference was observed. The results of study revealed inflammatory condition in DM
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patients and inflammatory cytokines play crucial role in development of disease. Protective effect
of IL-10 and TGF-B in stability of Diabetes Mellitus was not observed which needs further
investigation.

CHARACTERISTICS OF INTRAOCULAR PRESSURE IN OPEN ANGLE GLAUCOMA
PATIENTS FROM DIFFERENT AREAS OF PUNJAB VISITING LRBT HOSPITAL

SHAGUFTA NAZ, SAIMA SHARIF, SAMAVIA ALTAF AND AYESHA JAMIL
Department of Zoology, Lahore College for Women University, Jail Road, Lahore

Present retrospective, analytical study that was performed between April 2012 and August
2012 on all cases of open angle glaucoma seen from Punjab during ophthalmological consultation
at the Layton Rahmatullah Benevolent trust hospital from the duration of October 2011-May 2012.
The aim of this research was to determine the characteristics of intraocular pressure associated with
Open angle Galucoma. The techniques used for the diagnosis of open angle glaucoma were an
examination of ocular fundus using a biomicroscope, gonioscopy and far visual acuity. Indeed a
drop in visual acuity and blindness were the main reasons for consultation in this study. 160 cases
of open angle glaucoma were identified from Punjab, out of which 36 were women and 124 men.
The OAG is predominant in the age of 51-61 years in both men and women. Blindness ratio is
higher in men than women. Maximum patients have IOP range 22-31. People with OAG are often
diagnosed later in life and have a difficulty in accepting the loss of vision. There is essential need
for population based studies to provide up-to-date characterization of magnitude and nature of open
angle glaucoma and blindness as well.

MALARIA: STILL AHEALTH PROBLEM IN THE GENERAL POPULATION OF
BANNU DISTRICT, KHYBER PAKHTUNKHWA, PAKISTAN

SHAHID NIAZ KHAN*!, SULTAN AYAZ! SANAULLAH KHAN?!, SOBIA ATTAULLAH?
MUHAMMAD ASIM KHAN?, NAQIB ULLAH!, MUHAMMAD AMIR KHAN! AND IJAZ
ALE
!Department of Zoology, Kohat University of Science and Technology Kohat 26000, Khyber
Pakhtunkhwa, 2Department of Zoology, Islamia College Peshawar (A Public Sector University)
Peshawar, Khyber Pakhtunkhwa, Pakistan
3Institute of Biotechnology and Genetic Engineering, Agriculture University Peshawar, Khyber
Pakhtunkhwa, Pakistan
*Corresponding Author: * shahid_kust@yahoo.com, shahid@kust.edu.pk

Malaria has been a global health problem threatening more than 40% of the world’s
population, and about 300- 500 million cases of malaria infection are reported every year. In the
developing countries including Pakistan malaria infection is still mostly prevalent. Although
significant measurements have been made for the control of malaria, but still it remains a frequent
health problem in the highly epidemic region of Southern belt of Khyber Pakhtunkhwa. The current
study was designed to re-evaluate the high incidence of malaria, species prevalence, and its
demography in the human population of district Bannu, Khyber Pakhtunkhwa, Pakistan. A total of
823 blood samples from both sexes; 513 males and 310 females of varying age groups <1 up to 50<
years were collected residing in different localities of both urban and rural areas. Out of 823 blood
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samples, 223 (27.09%) subjects were found positive for plasmodiasis, while the distribution of
species prevalence was observed as 186 (22.6%) and 25 (3.04%) for Plasmodium vivax, and
Plasmodium falciparum, respectively along with a mixed infection of 12 (1.46%). Variation with
high incidence (42.65%) was found in the age group of 21-30 years. Moreover, males were found
to be more malaria infected (30.64%) than females (24.95%). In addition, the incidence of
suspected malaria cases was found more frequent in rural population (33.42%) as compared to
urban (21.00%) population. The present study showed that the burden of malaria was high in rural
areas of district Bannu and more attention is needed to overcome and control the high epidemics of
malaria in this region.

MOLECULAR CHARACTERIZATION AND CLINICAL EPIDEMIOLOGY OF HCV
GENOTYPES FROM DISTRICT DIR (LOWER), PAKISTAN

SAMI ULLAHY 2, ALI ABDULLAH SHAH?, IMRAN KHAN*, MEHTAB KHAN® AND ZAHIR
SHAHS
! Department of Biotechnology, Shaheed Benazir Bhutto University, Dir Upper, Pakistan
2 Department of Biotechnology, University of Malakand
3 PMAS Arid Agriculture University, Rawalpindi
4 Institute of Biotechnology and Genetic Engineering, Agriculture University, Peshawer
% Department of Biochemistry/Molecular Biology, Quaid Azam University, Islamabad
® Institute of Biomedical and Genetic Engineering, Islamabad

Hepatitis C virus (HCV) infection is very important as it accounts about 3% of the world’s
population. The relative prevalence of HCV genotypes varies among different geographic regions
of Pakistan and thus has created a significant public health problem. This study was initiated to
determine the prevalence of overall HCV genotypes and also to find association of HCV with
clinical and epidemiological characteristics in Dir (Lower) district of Pakistan. A total of 100 blood
samples were tested by multiplex PCR using type specific primers for HCV core region. Results
indicated that the most prevalent genotype is 3. However 33 among 100 blood samples were found
untypeable by the present genotyping method. Frequency of HCV was found higher in male
individuals of age group (41-50 years) having up to 10,000 rupees monthly income. This study also
revealed that a highly significant mode of HCV acquired by these patients was injection received at
clinics (39%); (P< 0.002). There is great need of further investigation of genotypes by optimal
methods and sensitive assays that will not only help to unravel other genotypes of HCV but will
also help in the clinical management and prognosis of HCV infection.

WATER-BORNE DISEASES IN PAKISTAN

MUHAMMAD SULEMAN
Department of Microbiology, Hazara University, Mansehra

Water is life; life originated from and depends on water; about 50-60% of human body
consists of water. But it is not free of risk. Most common water-borne diseases (worldwide) include
typhoid fever, paratyphoid fever, shigellosis (bacillary dysentery), cholera, leptospirosis, infectious
hepatitis (hepatitis virus A, E), poliomyelitis and amoebic dysentery. Landmarks in the history of
water-borne diseases include 1) John Snow’s studies on epidemiology of cholera epidemic in
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London in 1849 suggesting remedy before the causative agent was known, and 2) 1885 discovery
of Escherichia coli, a cause of diarrhea, used as an indicator of the quality of drinking water.
Developed countries have been able to control water-borne diseases to a large extent long ago, but
underdeveloped countries are still facing the menace. Common water-borne diseases in Pakistan
include amebiasis, giardiasis, diarrhea, cholera, hepatitis, hydatid disease, leptospirosis, typhoid
fever, paratyphoid fever and shigellosis. Both water-borne and water-related diseases (e.g., malaria)
comprise important infectious diseases. Due to variety of factors like overpopulation, unplanned
urbanization, scarcity of water, poor sanitary conditions, prolonged load shedding, etc the challenge
of water-borne diseases is turning from bad to worse. A number of water-borne or water-related
diseases can be controlled or even eradicated by improvement in water supplies; case of
dracunculiasis (drancontiasis) is a classical example. Fresh water is a limited resource that has to
be used judiciously. Poor quality drinking water is of great health threat throughout the developing
world, and certainly so in Pakistan. We have to live with water-borne and water related diseases in
the foreseeable future. Hence special focus on these diseases is warranted not only in our medical
schools but also in all health and educational institutions.

CLINICAL UTILITY OF POLYMERASE CHAIN REACTION (PCR) FOR THE
DIAGNOSIS OF CUTANEOUS LEISHMANIASIS IN PATIENTS ATTENDING MAJOR
TEACHING HOSPITALS IN PESHAWAR, PAKISTAN

MAHWISH MUSTAFA AWAN AND SYED AKRAM SHAH
Antileishmanial Drug Delivery Lab, Department of Zoology, University of Peshawar

The main objectives of this study were to identify Leishmania species by using semi-nested
PCR in local Pakistani population and some Afghan refugees visiting Combined Military Hospital
(CMH) and Kuwait teaching hospital in Peshawar. Exudates from cutaneous lesions for the
Leishmania promastigotes culture were collected during September 2011 to March 2012. From
total 123 exudates, 60 were found positive for promastigotes in M-199 medium at 26°C. Prevalence
of leishmaniasis was higher among Pakistanis (91.7%) than in Afghan refugees (8.3%), which may
be due to few Afghan patients’ availability in Kuwait teaching hospital. Prevalence was higher
among male (65%) as compared to female (35%), as male travel frequently out of home and
normally sleep without shirt in open air during summers. Cutaneous leishmanial lesions were more
common on exposed body parts (78.3%) and were with a diameter range of 0.1-6cm. Depending on
the treatment and care, duration of the cutaneous lesions was from 1-12 months. Isolates of
Leishmania species were identified after culturing in M199 medium. For the identification of
Leishmania species present in cutaneous lesion semi-nested polymerase chain reaction (PCR) was
performed. The PCR primers were used for the identification and differentiation of Leishmania
species (Leishmania tropica and Leishmania major). PCR bands at 650 bp and 720 bp were
reported on gel electrophoresis to separate mixed parasite-specific kinetoplast DNA sequences for
the L. major and L.tropica respectively. DNA was extracted from positive cultures by using
Phenol-Chloroform Isoamyl Alcohol technique. Out of the 60 positive cultures, 44(73.3%) were
found positive for L. tropica infection, 10(16.7%) for L. major infection and only 6(10%) were
positive for both L. tropica and L. major. It is concluded from our study that presently cutaneous
lesions caused by extra- and intramacrophages amastigotes of L. tropica are the main source of
infection in Peshawar and Jamrud (Khyber agency) and mixed infection with L. tropica and L.
major also prevail in this region of Khyber Pukhtunkhwa.
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ENICOSTEMMA HYSSOPIFOLIUM (WILLD) VERDOON, REPORTED AS REMEDY
AGAINST MALARIA FEVER FROM NAGARPARKAR, SINDH

ZAMARRUDY 23 AFROZ AMYN* ARIF KHAN?, VIQUR UDDIN AHMED? AND
MUHAMMAD QAISER?
!Department of Biological Sciences, Karakorum International University,Gilgit Baltistan
2Department of Botany, University of Karachi, Karachi.
®HEJ, Research Institute of Chemistry, International Centre For Chemical and Biological Sciences,
University of Karachi, Karachi
4Department of Microbiology, University of Karachi, Karachi
Corresponding author: dr,zamarrud@kiu.edu.pk

During ethno botanical survey of district Nagarparkar, Sindh, Enicostemma hyssopifolium
(Willd) Verdoon was reported as remedy against malaria fever. Species was selected for chemical
and clinical investigation in search of new herbal drug against malaria fever. Erythrocenturine was
isolated from Enicostemma hyssopifolium from CHCIs fraction at the ratio of 1: 9 (CHCls: Hexane).
UV, IR, EIMS, 1H-NMR and 13C-NMR (HMBC, HMQC, COSY & NOSY) were carried out to
confirm the structure of compound. Clinical treatment of the compound showed its inhibition
against Gram +Ve organisms, i.e Micrococcus luteus and Micrococcus luteus ATCC (American
type cultural collection), 50% against serine protease and 70% as antioxidant agent.

ASSESSMENT AND CORRELATION OF TOTAL ANTIOXIDATIVE STATUS WITH
VITAMIN C AND VITAMIN E IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE
(COPD) PATIENTS

ARIF MALIK?, HAFIZA SHAMAILA MURAWAT?, NUSRAT NAZIR?, GHAZAL MAJEED?,
RABAIL ALAM?, HAFIZ MUHAMMAD ARSALAN?, SARA ZAHID!, ABDUL MANAN?,
MAHWISH AROOJ? AND MAHMOOD HUSAIN QAZI?

YInstitute of Molecular biology and biotechnology, The University of Lahore-Pakistan
2Centre for Research in Molecular Medicine, The University of Lahore-Pakistan
*Corresponding Author: E-mail address: arifuaf@yahoo.com

Present study demonstrates that there is increased oxidative stress in patients with COPD
when compared to controls and oxidative stress is much higher in patients of low socioeconomic
status when compared to patients of medium socioeconomic status. This study also emphasizes the
decreased antioxidants namely serum glutathione, Gpx, catalase, vitamin C ,vitamin E and SOD
activity and increased levels of oxidants like MDA and NO in COPD patients when compared to
controls. Antioxidant levels are particularly much decreased in patients of low socioeconomic
status when compared to chronic medium class of patients. This study demonstrates the role of
oxidative stress and antioxidant imbalance in pathogenesis of COPD. Hence by advising diet rich in
antioxidants or supplementation of antioxidants may prevent the further oxidative damage in COPD
patients. The present study strongly indicates that there is an association of low social class
(reduced income, less education) with COPD that cannot be explained by confounding by smoking.
The extent, to which the association is due to occupation, air pollution, or other factors, is,
however, unclear.
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FREQUENCY OF DENGUE FEVER IN DISTRICT LAHORE AND FUTURE GIS
MAPPING

GULSHAN ZAHRA,! ZULFIQAR ALIY, FEHMEEDA BIBI?
!Department of Zoology, University of the Punjab, Lahore, Pakistan
2Faculty of Veterinary Sciences, Bahauddin Zakariya University Multan, Pakistan
Email: dralizulfigar@gmail.com

Pakistan has experienced a number of dengue fever outbreaks since 1992 and becoming
most rapidly spreading mosquito born viral disease now a day. In present study prevalence of
dengue fever recorded from November, 2011 to May, 2012. Data was collected from nine towns of
Lahore. Results showed that total 11,283 dengue cases were reported in different hospitals of nine
towns. Highest prevalence was recorded in Data Ganj Baksh town (18.3%), Gulberg (13.3%), Cantt
(12.6%). While equal prevalence (11.9%) recorded in Allama Igbal and Samanabad towns. The
highest prevalence of dengue fever (DF) with respect to sex was observed in males 11.9% (1347) in
Data Ganj Baksh town. Moderately affected areas were Nishter, Ravi, Shalimar and Aziz Bhatti
Towns containing about 9.8%, 8.7%, 7.2% and 4.5% cases of DF respectively. The least affected
area was Wahga town, where 1.5% prevalence was recorded. The highest frequency per unit area
was found to be at Data Ganj Baksh town. That is ranging from 54.01 to 67.57%. The prevalence of
DF with respect to age in age group 21 to 30 years was found highest (23.14%) among all age
groups. The possible reason for higher prevalence of dengue fever in males and in people falling
between 21 to 30 years of age can be attributed to the fact that usually these people spend more
time outdoors and thus have more chances of getting affected. It is recommended that keep
surroundings of congested areas free from standing water. Potential breeding sites for mosquito
needs to be inspected regularly.

PREVALENCE OF PULMONARY TUBERCULOSIS AND ITS PROMOTIVE FACTORS
IN DISTRICT BAGH AZAD JAMMU AND KASHMIR.

ABDUL WAHEED, MUHAMMAD NASIM KHAN, ABDUL RAUF, MUHAMMAD NAZIM-
UD-DIN, AND BEENISH SHAHID
Department of Zoology, University of Azad Jammu and Kashmir, Muzaffarabad.
E mail: khawajawaheed99@yahoo.com

Tuberculosis (TB) is caused mainly by mammalian tubercle bacilli, Mycobacterium
tuberculosis complex, having closely related species. Mycobacterium tuberculosis principally
causes TB in humans and also animals that are in contact with infected humans. M. tuberculosis
affect lungs but other parts of body are also affected by M. tuberculosis. TB in lungs is called
pulmonary TB, 75% of the TB cases are pulmonary. Sneeze, cough, or spit of infected people is the
main source of spreading. In the present study, descriptive survey approach was used, purposive
sampling technique was used to obtain a sample of 111 persons affected by pulmonary TB from the
population of District Bagh Azad Jammu and Kashmir comprises the children and adults (both
male and female). Interview schedule was prepared to collect the data; the data was collected
personally by visiting each patient at homes. To check the blood group antisera of Cenix Clone I
and painless lancets were used. Females were found to be more affected by pulmonary TB than
males. 58.5% of affected persons were uneducated. Within the different ethnic groups the
Chaudhary and Raja Family have maximum persons affected by pulmonary TB (both have 18%
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affected persons). Most have blood group B* (27%), 28.8% belong to age group 21-40, 48.6% were
use pipe water, 76.5% have toilet facility, 63.9% were positive sputum test. Pulmonary TB is
caused by poor hygienic conditions and lack of awareness of pulmonary TB, and the production
age is at high risk of pulmonary TB.

HEPATITIS C VIRUS INFECTION IN IDPS OF WAR AGAINST TERRORISM IN
SOUTH WAZIRISTAN AGENCY, PAKISTAN

ZIA UR RAHMAN AWAN, 12" ABDUL HALEEM SHAH, ! HAFIZ MUNIB UR RAHMAN!
AND SANAULLAH KHAN?

!Department of Biological Sciences, Gomal University Dera Ismail Khan, Pakistan
2Department of Zoology, Govt. Postgraduate College Bannu, Pakistan
Department of Zoology, Kohat University of Sciences and Technology Kohat, Pakistan
*ziabiotech78@yahoo.com

Hepatitis C virus (HCV) is a major public health problem which causing chronic liver
disease and affected an estimated 180 million people throughout the world. The main aim of the
current study was to investigate the HCV infection and the various associated risk factors in IDPs
of South Waziristan Agency. A total of 250 individuals of the age groups 01-60 years were
screened for the detection of anti-HCV antibodies using 3" generation assay. All the subjects were
also analyzed for ALT and ALP level. Among the total individuals, 28.8% were found positive for
the presence of anti-HCV anti bodies. These were further processed for Polymerase Chain Reaction
(PCR), for the presence of HCV RNA confirmation and active infection. A total of 21.6% patients
were found to have HCV RNA and were confirmed for active infection of HCV. Prevalence of
HCV was found to be higher in males than females. Similarly higher active infection of HCV was
found in the old aged peoples and illiterate peoples were more infected than educated peoples. The
risk factors observed were dental surgery, skin tattooing, reuse of blades, general surgery, reuse of
syringes, drugs addicts, blood transfusion and intrafamilial prevalence. Awareness programs and
timed screening needs to prevent the transmission of this dreadful disease in the study area.

PREVALENCE OF ABO BLOOD GROUP IN PEPTIC ULCER PATIENTS VISITING
DIFFERENT HOSPITALS OF LAHORE

SAIMA SHARIF, TASNIM FARASAT, SHAGUFTA NAZ AND SIDRA ISLAM
Zoology Department, Lahore College for Women University, Lahore.

Peptic ulcer remains a significant public health problem. Prevalence of peptic ulcers is
higher in third world countries where it is estimated about 70 per cent of the population, whereas
developed countries show a maximum of 40 per cent ratio. Peptic ulcer is a disruption of mucosal
integrity and may occur any where between lower oesophagus to jejunum. An association between
peptic ulcers and blood groups has been documented. The present study was conducted to observe
association of ABO blood groups with peptic ulcer disease. The study was carried from January
2012 to July 2012. Patients with peptic ulcer (n=200) were sampled from different hospitals. The
healthy control subject (n=200) were collected from blood banks and transfusion clinics. Self
structured Questionnaire was designed for this research work. Nutritional habits, smoking habits,
use of caffeine, consumption of NSAIDs and their life style were noted. Blood grouping was
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determined by using standard agglutination test. The prevalence of blood groups in peptic ulcer
subjects was 30.5% in blood group A, 28.5% in blood group B, 6% in blood group AB and 35% in
blood group O. In control group the distribution of A, B, AB and O blood groups were 36.33%,
20.67%, 8.33% and 34.67% respectively. Rh+ve factor was prevalent in 93.5% among peptic
subjects and 89.67% in control subjects. Duodenal ulcer (53%) was more prevalent than Gastric
ulcer (47%). Smoking, excessive caffeine intake and use of NSAIDs was higher in peptic ulcer
subjects. The prevalence of peptic ulcer is more in males (57%) as compared to females (43%). It
is concluded that among four different blood groups i.e. A, B, AB and O, subjects with blood group
O were more prone to develop peptic ulcer.

MALARIA AMONG THE STUDENTS OF RELIGIOUS SCHOOLS OF BANNU
DISTRICT, KHYBER PAKHTUNKHWA, PAKISTAN

ZIA UR RAHMAN AWAN!*, HAFIZ TAYYEB ALI SHAH, 2 ABDUL HALEEM SHAH, !
MURAD ALI KHAN2 AND MUHAMMAD SULEMAN?

!Department of Biological Sciences, Gomal University, Dera Ismail Khan, KPK, Pakistan
2Department of Zoology, University of Peshawar, Peshawar, KPK, Pakistan
Department of Animal Health, KPK Agricultural University Peshawar, Pakistan
*Ziabiotech78@yahoo.com

A parasitological survey was conducted from March to May 2002 to assess the prevalence
of malaria, among the students of religious schools (Islamic Madaris) of Bannu District. A total of
581 male students of different age groups were examined. The prevalence of malaria was also
examined in relation to urban and rural localities, nature of surrounding areas and presence of wire
screen in windows of sleeping quarters. Of these 581 individuals, 3.61% were found positive only
for Plasmodium vivax. No other species of Plasmodium was detected. The prevalence of malaria
was highest (5.52%) in age group of 5-9 years, intermediate (3.37%) in age group of 1014 years
and lower (2.2%) in age group of 15-19 years, though the differences were not significant. The
prevalence of malaria was significantly higher in Madaris located in marshy areas (6.94%) than in
those having dry surroundings (2.51%). Similarly, prevalence of malaria was higher in rural
settings (4.56%) than in urban settings (2.38%). Also prevalence rate of malaria was lower (1.80%)
in Madaris where windows of sleeping quarters were screened than in those where windows were
without screens (4.72%).

A STUDY ON DENGUE KNOWLEDGE, ATTITUDE, PRACTICE AND THEIR IMPACT
ON AEDES AEGYPTI POPULATION IN LAHORE

FARKHANDA MANZOOR?, HINA FAROOQ?, SABIHA FAZAL! AND HAFIZ AZAR ALI
KHAN?
!Department of Zoology, Lahore College for Women University, Lahore, Pakistan
2Institute of Agriculture Sciences, University of the Punjab, Lahore

A study was conducted in 2010-2011 by questionnaire method to test knowledge, practice
and its impact on control of Aedes aegypti population at Lahore. About 940 open ended
questionnaires were received out of 1000, in which about 400 were from different houses of Lahore
and 540 from different students (graduates, post graduates, intermediate, and secondary schools),
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teachers, employees and workers. The results showed that the demographic characteristics of
Dengue Fever/ Dengue Hemorrhage fever (DF/DHF patients were significantly different (P<0.05)
for age and sex for the year 2010 and 2011.Chi-square analysis revealed significant (x> =366.29)
differences between alive DF/DHF susceptible patients in 2010-2011 and non-significant (P=0.13)
results between dead DF/DHF susceptible patients in 2010-2011. Areas wise distribution of
DF/DHF epidemic 2010-11 was also checked by Chi-square analysis and the results were
significant showing variation in area wise distribution. Similarly, Overall patients of DF/DHF were
more in the year 2011 than 2010. The female patients were higher than male patients and children
and the age range in which the highest percentage of DF/DHF fall was between 16-25 years. From
the present study, it can be concluded that such surveys should be carried out as the data generated
through public knowledge not only helps in controlling Aedes population but also helps
government in formulating policy against epidemics.

LIPID PROFILE OF NEONATES FROM DIABETIC AND NON-DIABETIC MOTHERS

ONAIZA LIAQAT, MUSHTAQ A. SALEEM, M.H. QAZI AND ARIF MALIK
Institute of Molecular Biology and Biotechnology, University of Lahore

The metabolic components in neonates may be disturbed by gestational diabetes mellitus.
In order to investigate, the lipid profile, body weight and sugar level were measured in 40 cord
blood samples from gestational diabetes mellitus (GDM) and control mothers. The body weight and
sugar level were increased in cord blood samples of neonates from GDM mothers as compared to
control. Among the lipid profile, total cholesterol (TC), triglycerides (TG), lowdensity lipoproteins
(LDL), very low-density lipoproteins (VLDL) and ratio of cholesterol to HDL ‘cholesterol
(CHO/HDL: CRO) were higher in neonates of GDM mothers. High-density lipoproteins (HDL)
were not significantly different between two groups. So it was concluded that the lipid profile in
neonates might be disturbed by GDM.

ASSESSMENT OF DISEASE INCIDENCE AND SEVERITY OF CITRUS WITHER TIP
(COLLETOTRICHUM GLOEOSPORIOIDES) IN DIFFERENT DISTRICTS OF PUNJAB

SAJID ALEEM KHAN, NAZIR JAVED, HAFEEZ ULLAH KHAN, HUMA ABBAS,*
MUHAMMAD KAMRAN, IMRAN UL HAQ AND HINA SAFDAR
Department of Plant Pathology, University of Agriculture Faisalabad, Pakistan
*Corresponding author: E-mail: huma_1633@yahoo.com

Citrus fruits are one of the major export commodities of Pakistan, being an important fruit
citrus is affected by a number of destructive diseases caused by fungal pathogens. Citrus wither tip
disease (Colletotrichum gloeosporioides) causes twigs and branches as scorched by fire. A survey
was conducted in different districts of Punjab; Sargodha, khushab, Toba tek singh and Mianwali to
access the disease prevalence, incidence and severity of C. gloeosporioides on sweet orange
(Citrus sinensis) and lime (C. aurantiifolia). Disease prevalence was maximum in Sargodha
followed by Khushab and Mianwali. The survey’s results indicated that disease incidence was
maximum in Sargodha (93.5%) and minimum in Toba tek singh (41.5%). The severity (measured
by disease rating scale) of citrus wither tip varied among the cultivars and districts. Disease severity
was highest on C. aurantiifolia in Sargodha (3.87) followed by Khushab (3.13) and lowest in Toba
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tek singh (1.27). The severity of citrus wither tip was maximum on C. sinensis in Sargodha (3.63)
followed by Mianwali (2.97) and minimum in Toba tek singh (1.11). The results indicated that the
severity of C. gloeosporioides varied not only with the districts but also with the cultivars. Our
findings revealed the disease incidence and severity of citrus wither tip prevailing in different
districts of Punjab, which would be helpful in better management options at proper location.

ASSOCIATION OF BREAST CANCER WITH OPESITY AND ESTROGEN IN HUMAN
FEMALES

ZAHID HUSSAIN SIDDIQUI AND MUHAMMAD AHSAN ASHRAF
Department of Zoology, Govt. College of Science, Wahdat Road, Lahore.

Breast cancer is a leading cancer in women all over the world which is increasing day by
day. Obesity is considered as one of the major causes of breast cancer. In both premenopausal and
postmenopausal women obesity relates with breast cancer via estrogen activity in breast cells.
Serum estradiol estimations were carried out in fifty five obese breast cancer women and in a
control group of twenty three obese normal women. All the patients and controls were included
premenopausal and postmenopausal women. The levels of estradiol have been investigated with the
help of Enzyme Linked Immunosorbent Assay (ELISA). The levels of estradiol of breast cancer
patients were compared with the control subjects. It was found that mean serum estradiol levels
were significantly elevated, both in premenopausal (P<.0.001) and postmenopausal (P<0.01) breast
cancer patients, than in control subjects. Variance analysis of regression showed that estradiol
levels increase significantly with increase in BMI in premenopausal, postmenopausal breast cancer
patients and premenopausal control subjects but non significantly increase in postmenopausal
control subjects. The results of the present studies clearly indicate that obesity is risk factor that
contribute to breast cancer and have significant public health impact in women. These results also
indicate that weight control may be an effective measure for breast cancer prevention in women.

MULTIPLE DRUG RESISTANCE PATTERN OF BACTERIAL PATHOGENS IN
PATIENTS SUFFERING FROM URINARY TRACT INFECTION IN PESHAWAR,
KHYBER PUKHTUN KHWA (KPK), PAKISTAN

KHAWAR ALI SHAHZADY", FAHIM ULLAH?!, KHUSHI MUHAMMAD?, FARZANA
KHATOON?, MAHMOOD UL HASSAN QAZI', ISHFAQ AHMED*
YInstitute of Molecular Biology and Biotechnology, The University of Lahore, Lahore.
2Department of Microbiology, University of Veterinary and Animal Sciences Lahore, Lahore

Urinary tract infection (UTI) is the most common problem in hospitalized and outdoor
patients. It is mainly found in females because of the shortness of the urethra and its closeness to
anus which facilitate entrance of fecal micro-flora to urinary tract. Aim of the study was to
investigate the bacterial uropathogens and their antibiotic susceptibility in a tertiary care hospital,
Peshawar, Pakistan. A total of 200 urine samples were analyzed and cultured on Cysteine Lactose
Electrolyte Deficient (CLED) medium. All the bacterial isolates were identified by biochemical
tests. Out of 200 samples, 113 were positive and 87 were negative. In positive samples, 36(31.9%)
were male and 77(68.1%) were female. Out of 113 patients 80(70.8%) were hospitalized and
33(29.2%) were walk in patients. Out of those 113 positive samples, E. coli was the dominant
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uropathogen 77(68.1%) followed by Staphylococcus aureus 13 (11.5%), Proteus spp. 9(8.0%),
Pseudomonas spp. 6(5.3%), Klebsiella spp. 4(3.5%), and methicillin resistant Staphylococcus
aureus 4(3.5%). Antibiotic susceptibility test was performed by disc diffusion method according to
Clinical Laboratories Standard Institute (CLSI). Bacterial isolates showed resistance to ampicillin
(72.0%), ciprofloxacin (53.1%), norfloxacin (51.3%) and trimethoprim-sulfamethaxozole (53.1%).
Bacterial spp. resistant to other antibiotics was also prevalent. Meropenem was the most effective
antibiotic against all the bacterial isolates. In conclusion, high incidence of single and multiple
antibiotic resistant bacterial strains is matter of enormous concern. Meropenem was the drug of
choice to control urinary tract infections.

CORRELATION OF BLOOD ASCROBIC ACID AND CHOLESTEROL LEVELS IN
MYOCARDIAL INFARCTION

ABDUL REHMAN ABID,! MUSHTAQ A. SALEEM,> MUHAMMAD SHAHID? AND M.H.
QAZI!
YInstitute of Molecular Biology and Biotechnology, University of Lahore
2Department of Chemistry and Biochemistry, University of Agriculture, Faisalabad

Acute myocardial infarction conunonly known as, heart attack is due to an interruption in
blood supply to the heart. This is most commonly because of the occlusion of coronary artery
following the ruphlre ofan atherosclerotic plaque. Ascorbic acid has suggested preventive role in
coronary allery disease (CAD) by inhibiting the atherosclerotlc plaque formation, either by
decreasing. The oxidant-induced injury to the arterial walf or by decreasing the oxidation of low
density lipoprotein (LDL). Ischemic heart disease had become the leading cause of death world
wide by 2004. It would become the second.most important cause of disability by 2030, predicted by
WHO in 2008 in the Global Burden of Disease, study is designed to investigate the significance
and correlation of plasma ascorbic acid and cholesterol levels in patients with myocardial
infarction. Blood samples collected from 100 patients of myocardial infarction, recruited from
Faisalabad Institute of Cardiology (FIC) Faisalabad, were analyzed for ascorbic acid, cholesterol,
triacylglycerol and other enzymic antioxidants like SOD, catalase and peroxidase levels. A
significant high level of oxidative' stress was found as indicated by the marked lower 'levels of
vitamin and enzymic antioxidants." The cholesterol and triacylglycerol contents were found above
the upper limit of their normal range. So it was concluded that oxidative stress has a prominent role
in myocardial infarction. The inverse correlation of ascorbic acid with cholesterol and marked low
levels of ascorbic acid indicate its considerable significance in myocardial infarction.

RELATIONSHIP OF MELATONIN WITH CHRONIC PERIODONTITIS

IRAM QAMAR, MUSHTAQ A. SALEEM AND M.H. QAZI
Institute of Molecular Biology and Biotechnology, University of Lahore

Melatonin is a hormon~secreted by the pineal gland and many other organs in body.
Basically melatonin is an antioxidant. It has an enhancing effect on the immune system. Melatonin
is also involved in bone remolding. The purpose of this study was as follows: (1) To determine a
possible link between serum melatonin levels and chronic periodontitis. (2) To determine the
decline of serum melatonin level with age. (3) To determine the level of melatonin in diabetic
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patients with increasing severity of periodontal disease. In this study 70 subjects were grouped into
control comprising (5 ypung, 5 old) the diseased group comprised (30 young, 30 old) suffering
from chronic periodontitis with, CPI1 3 and CPI 4. Then among these diseased groups we further
studied the melatonin level of chronic periodontitis in CPI3 and CPI4, diabetic and non-diabetic,
the relation of gender with melatonin level. Serum melatonin levels were assessed using enzyme-
linked immunosorbent assay (ELISA). The independent t-test was applied to find out the
significance difference between melatonin levels of different groups. Serum melatonin was
significantly decreased in diseased subjects as compared to control. Levels of melatonin were
decreased in old control subjects as compare to young control. Melatonin was decreased in code3
(P<0.000) when compared to code4. Decline level of melatonin in female was observed as
compared to male. While serum melatonin was high in old patients when compared to young
patients suffering from chronic periodontitis. Melatonin was also increased in diabetic patient with
chronic periodontitis. The results indicated that the serum melatonin level varied in different
disease conditions and showed the protective role against the infectious diseases as an antioxidant,
anti-aging and free radical scavenger. Therefore, melatonin could be used therapeutically in chronic
periodontitis. However, further research is required in this field of study.

COMPARARTIVE EFFECTIVENESS OF SULFONYLUREA AND
THIAZOLIDINEDIONES IN DIABETES MELLITUS TYPE 2

ASMA MEHMOOD AND KIRAN BUTT
Institute of Molecular Biology and Biotechnology, The University of Lahore.

The objective of the present study was to explore the comparative effectiveness of
sulfonylurea and thiazolidinedione in Diabetes Mellitus 2. A total of 30 patients having Diabetes
Mellitus 2 were recruited in the present study. They were further categorized into 2 groups of 15
each. One group was taking antidia.betic drug, Sulfonylurea (group B) while the other group was
taking Thiazolidinedione (group C). 15 gender and age matched control subjects (group A) were
included for comparison. HbAlc levels of all individuals were checked at zero and 4" week of
administration of antidiabetic drugs. Mean age of group A, Band C was 41.2+6.4, 40.7+6.3 and
43.7+6.6, respectively. A statistically significant difference (P<0.05) was observed between group
A and B, group A and Cwhile an insignificant difference was observed between group B and C.
Both of the antidiabetic drugs showed an almost similar response in controlling the HbAlc levels
inpa.tients with Diabetes Mellitus 2. The results of the present study however need further
validation.

PREVALENCE OF BABESIA IN BUFFALO OWING TO MANAGEMENT PRACTICES
AND ASSOCIATED RISK FACTOR, PUNJAB, PAKISTAN

TAUSEEF-UR-REHMAN, MUNAWAR IQBAL AND MUHAMMAD NADEEM ABBAS
Department of Pathology, University of Agriculture, Faisalabad-38040, Pakistan
Corresponding author E-mail: drtauseef441@gmail.com

The epidemiology of babesia prevalence was investigated with respect to vanous associated
risk factor and management practices in buffalo of district Toba Tek Singh (T. T. Singh), Punjab,
Pakistan form 2009-2010. A total 60 (12.47%) out of 481 examined cases were found positive for
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babesia infection. Month wise peak prevalence was observed highest in July (23.08%), while no
positive case was registered in Dec-2009 and Jan-2010. among associated risk factor, animal age,
the breed and sex showed strong relation (P<0.05) with babesia infection, while buffalo body
condition were found non significant (P<0.05). Among management practices, the feeding system,
housing, system, floor type, herd size were also found significant (P<0.05) determinant for babesia
prevalence and watering system used for buffalo paid no effect (P<0.05) on babesia prevalence.
The results indicate that associated risk factor, management practices and weather condition have
significant role in babesia prevalence in buffalo.

AMPLIFICATION AND CLONING OF ENVELOPE GENE FROM PATIENT INFECTED
WITH DENV-2

AMMAD UD DIN, PAKEEZA MUNIR BHATTI, MEHMOOD UL HASSAN QAZI AND
IMRAN RIAZ MALIK
Institute of Molecular Biology and Biotechnology (IMBB), The University of Lahore, Pakistan

Infection with dengue virus (DENV) is considered as serious public health issue
internationally. According to estimation, throughout the world about 2.5 billion people are at
infection risk. At the same time spread of dengue virus continuously enhanced the economic
burden in sense of disease management and preventive measures. Dengue is now endemic in
Pakistan. During 2010 and 2011 two major outbreaks of dengue have been appeared in Pakistan.
Till now, no licensed vaccine is available. Thirty Blood samples were collected from dengue
infected patients which were positive based on IgM and 1gG. Dengue virus type 2 envelope protein
encoding gene was amplified by Polymerase Chain Reaction using specific set of primers.
Amplified envelope gene was cloned and confirmation was carried out through restriction digestion
and sequencing. Genotyping of dengue patients were carried out through Polymerase Chain
Reaction. Envelope gene was then amplified from dengue patients infected with DENV-2. The
envelope gene of 1.5 kb was successfully amplified and cloned in pTZ57R1T. The cloned gene was
then confirmed through restriction digestion and sequencing which show a required band size of
1.5 kb. Envelope gene sequence may helps to develop therapy for the treatment of dengue patients
infected with genotype 2.

A PROSPECTIVE EPIDEMIOLOGICAL STUDY OF CONGENITAL ANOMALIES AND
NON-COMMUNICABLE DISEASES IN FEMALE POPULATION OF DISTRICT RAHIM
YAR KHAN, SOUTHERN PUNJAB, PAKISTAN

HAFIZA FIZZAH RIAZ AND SAJID MALIK
Human Genetics Programme, Department of Animal Sciences, Quaid-i-Azam University
Islamabad, 45320 Islamabad, Pakistan.

Congenital anomali.:;s (CA) have both milder and severe phenotypic manifestations. On
their severe phenotypic extF~me they may cause serious morbidity and long term disability which
dramatically affect the quality of life. CA usually have genetic/hereditary nature and early onsets
and have been most frequently reported for neonatal and hospital based cohorts. However, their
distribution and impact on the adult population has not been much appreciated; particularly no data
are available for the Southern Punjab population. Non-communicable diseases (NCD) on the other
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hand, commonly have late incidences and they also adversely affect a significant proportion of
adult population. The distribution and dynamics ofNCD remain largely ignored in Pakistan. In
order to get an understanding of the spectrum of CA and NCD in Southern Punjab we have
employed a prospective epidemiological study design in district Rahim Yar Khan (RYK). A
structured questionnaire was designed to collect information regarding CA, NCD and other socio-
demographic correlates of female population oLthe district RYK. A total of 2,204 married females
originating from RYK were recruited after formal consent approval. In this sample, 54 subjects
were observed to have certain kind of anomaly. There were 30 cases with CA and a prevalence rate
was estimated to be 13.6/1,000. Among these CA, limb defects were most prevalent (n=11;
20.37%), followed by skin anomalies (n=8; 14.81%), deaf and mute cases (n=4; 7.41%), and
hemoglobinopathies (n=3; 5.55%). The affection status of subjects was significantly associated
with the tehsil-wise distribution and ethnicity. Additionally, CA were significantly higher in
subjects with parental consanguinity. On the other hand, there were 24 cases of NCD with all
estimated prevalence of 10.88/1 ,000. The most frequently observed acquired anomalies were
diabetes (n=12; 22.22%), asthma (n=4; 7.41%), and hyperthyroidism (n=4; 7.41 %), and these were
significantly higher in subjects belonging to tehsil Sadigabad, rural origin and speaking Punjabi
language. This study is the first attempt to understand the spectrum of CA and NCD in this
population and would be helpful to estimate morbidity and its associated mortality in the Southern
Punjab population.

SURVEY OF HEPATITIS CPATIENTS IN PARACHINAR, KHYBER PAKHTUNKHWA,
PAKISTAN

IFTIKHAR HUSSAIN! AND FARZANA PERVEENL?

'Hazara University, Garden Campus, Mansehra, Khyber Pakhtunkhwa, Pakistan
2Department of Zoology, Shaheed Benazir Bhutto University (SBBU), Main Campus, Sheringal,
Khyber Pakhtunkhwa, Pakistan
*E-mail: farzana_san@hotmail.com

A survey of HCV Patients in Parachinar, KP, Pakistan was performed from March 2010 to
March 2011. Hundred positive HCV cases were selected and interviewed. The highest prevalence
of HCV was found in males 36% and females 8% with the group aged 16-30 years. Prevalence of
HCV infection in married males 55% and females 10%. As for as demographic wise distribution of
HCV infection was examined, it was found that the population in rural area was more affected as iri
males 72% and females 10%. When socioeconomic condition of the sasses belong to high class
people examined, it was found in males 74% and females 7% affected with HCV. Prevalence of
HCV was higher in those people who had formal education in males 60% and in females 10%. Risk
factors of HCV patients from higher to lower range as share syringe were found in males 31% and
females 7%, patients with surgical operations were in males 17% and females 12%. It was found
that health care workers, in males 14% and no female was affected. Sexually transmission of HCV,
in males 3% and females 2%. Symptoms of HCV found in patients are given in descending order:
abdominal pain in males 67% and females 12%; fatigue in males 65% and females 12%; fever in
males 64% and females 6%; yellow skin color in males 53% and females 7%; dark color urine in
males 35% and females 7%; rashes in males 35% and females 6%; vomiting in males 21 % and
females 4%; pale color stool in males 19% and females 5%. The HCV was diagnosed by strip,
ELISA and PCR methods. Strip method was performed by males 9% and females 3%. The ELISA
was performed by males 74% and females 9%. The PCR was performed by only males 2%.




ABSTRACTS OF 33RP PAKISTAN CONGRESS OF ZOOLOGY 175

RECENT TRENDS AND ECONOMIC BURDEN OF TYPE 2 DIABETES MELLITUS IN
NORTH PUNJAB, PAKISTAN

ANDLEEB BATOOL!, NUSRAT JAHAN!?, ATIF HANIF?2 AND HONG XUE?
!Department of Zoology, Government College University, Lahore, Pakistan.
2Institute of Biochemistry and Biotechnology, University of Veterinary and Animal Sciences,
Lahore Applied Genomic Centre, Hong Kong University of Science and Technology, Hong Kong
Email: andleeb 657@yahoo.com

Type 2 diabetes mellitus is increasing rapidly in Pakistan, evident from prevalence studies.
A limited data is available on epidemiology of diabetes in North Punjab, Pakistan. There is a need
to study epidemiology of diabetes for better planning of prevention and control. Therefore, the
current study was designed to assess the characteristics, care and economic burden of diabetes in
North Punjab. Demographic characteristics, clinical statistics and cost of management were studied
in 591 subjects (diagnosed with type 2 diabetes according to WHO criteria). Statistical analysis was
performed using 'Kruskal Wallis', 'Mann Whitney U' and chi-square test. Diabetes was highest in
middle age group with 61.42% of total subjects. Urban Men and women were at higher risk of
disease development 10.69% and 21.14% with diagnosis at early age < 35 years, while rural
population 2.94% and 4.11% respectively at the same age. Overweight (Body Mass Index > 25)
and family history of diabetes were strong predictors at early age with P = 0.01 and P = 0.003
respectively. Retinopathy and nephropathy were three times higher in rural population than urban
residents. Average annual cost per patient was 210.92US$ (19,157 PKRs) and insulin treatment
was of higher cost (P < 0.001) in comparison to oral medication. Educated and higher income
groups spending more on diabetes management (P < 0.05) than other groups. Urbanization, BMI,
positive family history and hypertension were determinants of diabetes onset in younger age.
Families were spending 12-20% of there income to manage the disease. Further studies are needed
to develop a comprehensive program for the control and prevention of diabetes.

GENOTYPING OF HEPATITIS C VIRUS INFECTION IN PREGNANT WOMEN IN THE
PROVINCE PUNJAB, PAKISTAN

IMRAN RIAZ MALIK?!, FARHEEN REHMAN!, GHUIAMMUJTABA2 AND MEHMOOD UL
HASSAN QAZ It
YInstitute of Molecular Biology and Biotechnology (IMBB), The University of Lahore, Pakistan
2Institute of Nuclear Medicine & Oncology (INMOL), PAEC, Lahore

Hepatitis C virus is a plus stranded RNA virus and belongs to Flaviviridae family. About
200 million people are infected with HCV worldwide, which covers about 3.3% of the world's
populations. There are at least 6 different genotypes ofHCV and more than 90 subtypes Hepatitis C
virus (HCV) and it's genotypes vary widely between populations and geographical areas. The
research was aimed to investigate the presence of Hepatitis C virus (HCV) and it's genotypes in
pregnant women in Punjab, Pakistan. Pregnant women with the history of Anti-HCV positive were
included in this study. Blood samples were collected from 72 HCV positive pregnant women. PCR
(Polymerase Chain Reaction) was done for the confirmation of active HCV RNA. Genotyping was
done using genotype specific primers. Fifty eight patients were positive for HCV - RNA through
polymerase chain reaction. HCV genotyping was done for further identification of different HCV
genotypes. This study showed high percentage ofHCV genotype 3a (79%), followed by genotype
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untypable (10%), 3b (4%), la (4%), Ib (2%) and mixed genotype (2%). The common prevalence of
HCV genotype in pregnant women is 3a in Punjab, Pakistan.

AMPLIFICATION AND SEQUENCE ANALYSIS OF CORE GENE ISOLA TED FROM
HCV INFECTED PATIENT

PAKEEZA MUNIR BHATTI, AMMAD UD DIN, MEHMOOD UL HASSAN QAZI AND
IMRAN RIAZ MALIK
Institute of Molecular Biology and Biotechnology (IMBB), The University of Lahore

Hepatitis C virus is a plus stranded RNA virus and belongs to Flaviviridae family. About
200 million people are infected with HCV worldwide, which covers about 3.3% of the world's
populations. In Pakistan, prevalence of hepatitis C virus (HCV) is found to be more than 10 million
people. The main objective of this study was to amplified full length core gene and determines the
nucleotide sequence. Blood samples were collected from HCV infected patients which were
positive based on biochemical and ELISA. Viral RNA was isolated from HCV patients and cDNA
was synthesized using Reverse transcriptase enzyme. Hepatitis C core protein encoding gene was
amplified using cDNA as template through Polymerase Chain Reaction. Amplified core gene was
confirmed through sequencing. The polymerase chain reaction was carried out to amplify the core
gene using two sets of primers. PCR product was run on 1.5% agarose containing ethidium
bromide as staining solution and results showed that a target band of 573bp in size was achieved.
The amplified product of core gene was then confirmed through sequencing. Ffull length core gene
sequence of HCV may be helpful to developed genotype specific therapy.

EPIDEMIOLOGICAL, SEROLOGICAL AND MOLECULAR ANAL YSIS OF HCY IN
DIFFERENT RISK GROUPS

SAIRA ALMET!*, ASIF MEHMOOD QURESHI*. MARIUM FAIZ?, FAHEEM NAWAZ! AND
MUHAMMAD IDNAN?
!Department a/Zoology, Government College olScience, Wahdat Road, Lahore
2Institute of Nuclear Medicine and Oncology, Lahore (/NMOL).
3Departrnent Wildlife and Ecology, UVAS, Lahore.
* e-mail: sair786@live.com.

Hepatitis C is an infectious disease affecting the liver caused by hepatitis C virus (HCY). A
total 50 OPD subjects from INMOL were divided into four different risk groups. Group |
(Intravenous drug use), Group Il (Blood Transfusion). Group Il (Sexual Activity) and Group IV
(Haemodialysis). Blood samples were drawn and centrifuged at 2000g for serum separation.
Epidemiological. serological and molecular analysis was studied of all risk groups. For
determination of aminotransferases (ALT. AST) ready to use (Bio kit)-USA was used. Among 50
subjects; 7 (12%) and 5 (10%) had elevated level of AL T and AST, respectively; while 45 (90%)
were ELISA positive, 32 (64%) were Anti-HCY positive and 26 (52%) were PCR positive. Taken
together these findings we can conclude that PCR was found to be very specific and sensitive
method to evaluate the presence of HCV infection.
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HIGH DENSITY LIPOPROTEIN STATUS IN DIFFERING THYROID DISEASE STATUS
IN PAKISTANI POPULATION

WAJEEHA ISRAR, MUSHTAQ A. SALEEM, M.H. QAZI AND TARIQ BASHIR
Institute of Molecular Biology and Biotechnology, University of Lahore

Thyroid honnones regulate the metabolism of lipoproteins. Consequently altered thyroid
gland activity affects whole body cholesterol homeostasis by manipulating plasma levels of low-
density lipoprotein cholesterol (LDL-C) and high-density lipoprotein cholestelrol (HDL-C).
Pakistani populations considered vulnerable in thyroid gland activity due to reduced iodine
availability. There is increasing incidence of cardiovascular diseases in Pakistani population due to
changes in life styles. The change in life style and vulnerable thyroid status may be setting a new
adaptation in lipoproteins of local population. The aim of present study was to investigate the
serum HDL cholesterol (whether reduced or increased) in differing states of thyroid gland activity.
Serum HDL-C status after that treatment of thyroid dysfunction states was also one aspect of this
study. Serum thyroid honnones were assayed by the radioimmunoassay. Serum HDL-C was
measured bydirest homogenous assay. In patients with subclinical hypothyroidism, serum HDL-C
was slightly increased than controls (53.5+3.6 vs 51.6+3.42; P greater than 0.05). In hypothyroid
state, the condition originate because of medication of hyperthyroidism, level of HDL-C was
decreased (45.1+3.32 vs 53.5+3.62; P greater than 0.05). Thyroxine treatment decreased the HDL-
C in hypothyroid subject in comparison to the disease state (45.5+3.33 vs 53.5 + 3.62; P greater
than 0.05). Hyperthyroidism was associated with slight decrease in the concentration of HDL-C
than the controls (49.4 + 5.3 vs 51.6 vs 3.42; Pgreater than 0.05). Treatment of hyperthyroidism
significantly decreased the level of HDL-C (37.5 = 3.2 vs 49.4+ 5.3; P less than 0.05). In twas
concluded from this study that hypothyroidism and hyperthyroidism have opposite effects on serum
HDL-C. Hyperthyroidism results in a decreased HDL-C, while hypothyroidism resulted in increase
HDL-C. Effect of both treatment of hypothyroidism and hyperthyroidism resulted in decrease
HDL-C.
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6. MICROBIOLOGY

MOLECULAR ANALYSIS OF cueO, AMULTI-COPPER OXIDASE IN LOCALLY
ISOLATED COPPER RESISTANT KLEBSIELLA PNEUMONIAE

KHURAM SHEHZAD, SOUMBLE ZULFIQAR AND ABDUL RAUF SHAKOORI
School of Biological Sciences, University of the Punjab, Lahore

CueO is a multicopper oxidase that takes part in copper homeostasis and resistance in
members of Family Enterobacteriaceae. This protein protects periplasmic proteins from copper
induced toxicity by converting copper from more toxic Cu* to less toxic Cu** form. cueO (1.653
kb) has been amplified from Klebsiella pneumoniae KW and cloned in pTZ57R cloning vector
followed by sequencing. Comparative analysis of the Sequence obtained through various
bioinformatical tools viz. BLAST, multiple alignment and construction of neighbour joining tree
revealed its scope of abundance and phylogenetic relationship with already known CueO
sequences. Three dimensional structure was determined on the basis of homology modeling that
was predominated by [ strands with a few o helices. For expression analysis through IPTG
induction, cueO gene was initially amplified with Nde 1 site at 5' end and cloned. Its expression
profile will be studied in pET system in BLC C*.

TRANSFORMATION OF STAPHYLOCOCCUS AUREUS USING ELECTROPORATION
TECHNIQUE THROUGH YEAST LYSATE

MUHAMMAD SHARIF MUGHAL, BUSHRA MAZHAR, NAZISH MAZHAR ALI, SAFIA
REHMAN AND BUSHRA KALEEM
!Department of Zoology, Government College University (GCU), Lahore
Zpakistan Council of Scientific and Industrial Research (PCSIR), Regional Laboratories,
Lahore

In the present study, the research work was carried out on bacteria Staphylococcus aureus
strain ATCC25923 and yeast Sacchromyces cerevasiae, the work was done to transform S. aureus
from sensitive and non-virulent form to resistant and virulent form. The S. aureus pure culture was
obtained from Veterinary University, Lhr and the colonies were obtained by spreading and
streaking. The yeast colonies were also obtained by spreading and streaking. Different antibiotics
were used and bacterial strain S. aureus showed maximum sensitivity against antibiotic AM10 and
zone of inhibition was 17mm. while yeast showed resistance against AM10. The yeast plasmid was
isolated. Electroporation of S. aureus was done in order to make the bacterial wall porous and to
able bacterial DNA to accept foreign DNA or plasmid. The bacterial strain S. aureus after
transformation became resistant against antibiotic AM10. S. aureus is Gram positive catalase +ve
coccus which is the common bacteria in the environment. Electrocompetent cells of bacterial strain
were prepared and yeast lysate was also prepared to isolate yeast genomic DNA. It was observed
that after introducing yeast plasmid in bacterial strain ATCC25923, the bacterial strain became
resistant to antibiotic and this genetic modification was carried out using the process of
electroporation.
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NATURAL THERAPY FOR MULTIDRUG RESISTANT ISOLATES

SAMYYIA ABRAR AND SABA RIAZ
Department of Microbiology and Molecular Genetics, University of the Punjab Lahore, Pakistan.

Bacteriocins are well known for their antibacterial activity against Multidrug resistant
strains (MDRs). Lactobacilli are known friendly bacteria for their antibacterial activities against
pathogens. The antibacterial activity of different strains of Lactobacilli was analyzed against
Multidrug resistant strains (MDRs). Objectives: (1) To screen the Multidrug resistant strains
(MDRs). (2) To characterize the putative bacteriocins produced by selected bacteria (Lactobacilli).
(3) To analyze the peptide component of the bacteriocins. (4) To check the antibacterial effect of
putative bacteriocins. Well-Diffusion assay (Valgas et al., 2007) was used for screening of putative
bacteriocins produced by Lactobacillus strains against MDRs. Multidrug resistant strains were
selected based on MAR (Multiple antibiotic resistance) index. Five bacteriocins obtained from
Lactobacillus strains isolated from commercial products. These bacteriocins showed a strong anti-
bacterial activity against selected MDRs. Decrease in zone sizes was observed when putative
bacteriocins were treated with heat, SDS and Protinase k. It was observed that Lactobacillus
showed a significant antibacterial activity in-vitro in the presence of putative bacteriocins against
selected MDRs and further experiments are underprocess. Putative Bacteriocins produced by
Lactobacilli exhibit significant antibacterial activity against MDRs. The peptidal component of
these bacteriocins can be used as an alternative therapy. Hence, it is necessary to purify the
antibacterial molecule out of putative bacteriocin for further analysis.

SCREENING OF IN VITRO BIOLOGICAL ACTIVITIES OF CITRUS SINENSIS PEEL
AGAINST HUMAN BACTERIAL PATHOGENS

BASHARAT MEHMOOD?, UZMA AZEEM AWAN?, TAHSEEN GHOUS?, SHAUKAT ALI*
AND SAIQA ANDLEEB™*

!Biotechnology lab, Department of Zoology, The University of Azad Jammu and Kashmir,
Muzzafarabad, 2Biochemistry lab, Department of Chemistry, The University of Azad Jammu and
Kashmir, Muzzafarabad,

*Corresponding author: drsaiga@gmail.com

The antibacterial effect of peel extracts of Citrus sinensis was evaluated against several
human bacterial pathogens including Escherichia coli, Pseudomonas aeruginosa, Klebsiella
pneumonia, Staphylococcus aureus, Streptococcus pyogenes, Staphylococcus epidermidis, and
Seratia marcesnces. The solvents used for plant extractions were methanol, ethanol, chloroform
and diethyl ether. Aqueous extract was also used. The in vitro antibacterial activity was analyzed
by agar disc diffusion method and it was found that polar solvents had highly significant effect
against E. coli and K. pneumonia. ABTS-+ free radical scavenging activity indicated that methanol
and ethanol peel extracts had significant antioxidant activity. The potential antibacterial activity of
active extracts was compared with the standard antibiotic through activity index. The results
obtained in this study suggest that peels of Citrus sinensis could be used to treat diseases caused by
the test microorganisms.
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ANTIMICROBIAL AND ANTIOXIDANT ACTIVITIES OF EXTRACTS OF EISENIA
FOETIDA AGAINST HUMAN BACTERIAL PATHOGENS

MUBASHIR EJAZ, SAIQA ANDLEEB", UZMA A AWAN, ABDUL Q. NAYYAR AND
SHAUKAT ALI
Biotechnology lab, Department of Zoology, Azad Jammu and Kashmir University, Muzaffarabad
*Corresponding author: drsaiga@gmail.com

Earthworms are macroinvertebrate and exist as the principal soil biomass. They have been
widely used as therapeutic drugs for thousands of years. Therapeutic properties of earthworms
including anti-inflammatory, anti-pyretic, anti-tumor, haemolytic and proteolytic activities are well
known. In the present research work, experiments were conducted to investigate for the first time
the antibacterial, antifungal and antioxidant activity of mucus and organic solvent extracts of
Eisenia foetida against human bacterial and fungal pathogens. Antibacterial and antifungal activity
of mucus and organic solvent extracts of E. foetida against human bacterial pathogens underwent
investigation through an agar disc diffusion method while an ABTS-+ free radical scavenging
method assessed antioxidant activity. Results showed that the mucus extract of E. foetida produced
a strong potent antibacterial activity against all tested bacterial pathogens as compared to the
organic solvent extracts. The results clearly indicate that the mucus and solvent extracts contain
effective antibacterial properties and bioactive compounds to inhibit the growth of bacteria and
fungi. We conclude that mucus extracts of earthworm exist containing significant levels of
antimicrobial activity and with future research could potentially be used against various infectious
pathogens.

EVALUATION OF ANTIOXIDANT AND ANTIBACTERIAL ACTIVITY OF CITRUS
SINENSIS PEEL AGAINST FISH BACTERIAL PATHOGENS

KAMRAN KHURSHID?, UZMA AZEEM AWAN?, TAHSEEN GHOUS?, SHAUKAT ALI* AND
SAIQA ANDLEEB™
!Biotechnology lab, Department of Zoology, The University of Azad Jammu and Kashmir,
Muzzafarabad, 2Biochemistry lab, Department of Chemistry, The University of Azad Jammu and
Kashmir, Muzzafarabad,
*Corresponding author: drsaiga@gmail.com

Antibacterial activity of different solvent extracts (fresh aqueous, methanol, ethanol,
chloroform and diethyl ether) prepared through conventional solvent extraction method of Citrus
sinensis peel were screened against fish bacterial pathogens. These pathogens were
Salmonella typhimurium (KL1), Shigella flexneri (KL2), Enterobacter amnigenus (F1), and
Serratia odorifera (F). Antibacterial activity was evaluated using agar disc diffusion method. The
maximum antibacterial activity was exhibited by methanolic extract of C. sinensis against Serratia
odorifera (10.0+2.16 mm) followed by other extracts against all tested bacterial pathogens.
ABTS-+ free radical scavenging activity indicated that methanol and ethanol peel extracts had
significant antioxidant activity of 60.7% and 55.8%. Citrus sinensis extracts could be efficiently
used against these tested pathogens as compared to standard antibiotics. This study may lead to the
formulation of an antimicrobial drug and can be used as a potent natural antioxidant additive.
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INHIBITORY EFFECT OF GARLIC (ALLIUM SATIVUM), GINGER (ZINGIBER
OFFICINALE) EXTRACTS AND HONEY ON CLINICALLY IMPORTANT
PATHOGENIC BACTERIA

UZMA AZEEM AWAN?, SIDRA ANUM?, TAHSEEN GHOUS?, SHAUKAT ALIY, SAIQA
ANDLEEB™*
!Department of Zoology, The University of Azad Jammu and Kashmir, Muzzafarabad,
2Department of Chemistry, The University of Azad Jammu and Kashmir, Muzzafarabad
*Corresponding author: drsaiga@gmail.com

Herbs and spices have offered an excellent, important and useful source of antimicrobial
agents against many pathological infections. In the present study the antimicrobial potency of fresh,
naturally dried and commercial garlic (Allium sativum), ginger (Zingiber officinale) extracts and
honey had been investigated against seven local clinical bacterial isolates. Five types of extracts of
each garlic and ginger including aqueous, methanol, ethanol, chloroform and diethyl ether extracts
had been assayed separately against Escherichia coli, Pseudomonas aeruginosa, Klebsiella
pneumonia, Staphylococcus aureus, Streptococcus pyogenes, Staphylococcus epidermidis, and
Seratia marcesnces. The antibacterial activity was determined by agar disc diffusion method. All
tested pathogens were most susceptible to the garlic extracts of ethanol and methanol except P.
aeruginosa and E. coli. Similarly, mostly chloroform and diethyl ether extracts of Z. officinale
showed greater zone of inhibition against tested pathogens except P. aeruginosa and E. coli. 100%
pure natural honey (H) showed strong zone of inhibition of diameter 41.6, 32, 43.3, 44.33, 32 and
43.33 mm against all tested human associated pathogens except S. aureus which showed moderate
inhibition of 24.33 mm. In addition, synergistic effects when associated with MIC of honey were
also studied. We found that all extracts of A. sativum and Z. officinale had strong antibacterial
effect compared to recommended antibiotics through activity index analysis. All results were
evaluated by ANOVA and LSD tests at P< 0.05. Antioxidant activity of extracts showed that many
of these extracts had high scavenging potential. Thin layer chromatography profiling of all extracts
of A. sativum and Z. officinale gave an idea about the presence of various phytochemicals such as
tannins, phenols, alkaloids, steroids and saponins. Various Rf values of diverse phytochemicals
provide valuable clue regarding their polarity and the selection of solvents for separation of
phytochemicals. Significant inhibition of S. aureus was also observed through TLC-Bioautography.
These results suggest that both A. sativum and Z. officinale are potential source of plants for
controlling pathogenic bacteria when combined with honey and should be considered to decrease
the cost in the management of diseases and threat of drug resistance.

IN VITRO SCREENING OF ALLIUM SATIVUM AND ZINGIBER OFFICINALE AGAINST
SPOILED FISH PRODUCTS BACTERIAL PATHOGENS

MAIMOONA TAHIR?, UZMA AZEEM AWAN?, SHAUKAT ALI* AND SAIQA ANDLEEB'*
!Biotechnology lab, Department of Zoology, The University of Azad Jammu and Kashmir,
Muzzafarabad, *Corresponding author: drsaiga@gmail.com

The antibacterial activity of Zingiber officinale and Allium sativum extracts against fish
bacterial pathogens was studied. However, studies on antibacterial activity of garlic and ginger
extracts against pathogenic bacteria in animals in Pakistan are still limited. Therefore, the aim of
this study was to evaluate the antibacterial activity of garlic and ginger extracts along with
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minimum inhibitory concentration (MIC) of honey against Shigella flexneri, Enterobacter
amnigenus, Salmonella typhimurium, and Serratia odorifera. It was found that ethanol and
methanol extracts of both natural and commercial dried A. sativum showed significant results
against Shigella flexneri with maximum zone of inhibition (16+6.0 mm, 17+1.4 mm, 18+3.0 mm
and 15+2 mm). Similarly, ethanol and methanol extracts of both natural and commercial dried Z.
officinale showed significant results against Enterobacter amnigenus with maximum zone of
inhibition (19+£0.81 mm and 12+1.4 mm). Moderate zone of inhibition with MIC of honey was
recorded against Serratia odorifera by NC, ND, and NE (10+0.81 mm, 10.6+1.24, and 11.3+1.24
mm), Enterobacter amnigenus by NC (8+2.16 mm), and Shigella flexneri by NC and ND (10+2.4
mm and 10+0.81 mm). The synergistic effect of garlic and ginger along with MIC of natural honey
was also measured against S. flexneri, E. amnigenus, S. typhimurium and S. odorifera.

STUDY OF ANTIOXIDANT, ANTIBACTERIAL AND PHYTOCHEMICAL ACTIVITY
OF MINT (MENTHA SPICATA) AND BASIL (OCIMUM BASILICUM) AGAINST HUMAN
PATHOGENS

NAZIA RIAZ!, TAHSEEN GHOUS?, SHAUKAT ALI* AND SAIQA ANDLEEB*
!Department of Zoology, Azad Jammu and Kashmir University, Muzzafarabad
2Department of Chemistry, Azad Jammu and Kashmir University, Muzzafarabad
*Corresponding author: drsaiga@gmail.com

The antibacterial, antioxidant activities and phytochemicals of Mentha spicata and Ocimum
basilicum extracts were evaluated with antibiotic susceptible and resistant bacterial pathogens. The
antibacterial property of plant extracts were determined by agar disc diffusion method against
microorganisms viz., Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia,
Staphylococcus aureus, Streptococcus pyogenes, Staphylococcus epidermidis, and Seratia
marcesnces. The highest zone of inhibition of diethyl ether, chloroform and aqueous extracts of M.
spicata was recorded against E. coli (43.33£1.52 mm, 42.66+2.51 mm) and S. epidermidis
(32.33+2.51 mm). Similarly, methanolic, chloroform and n-Hexane extract of O. basilicum showed
significant zone of inhibition against P. aeruginosa (32.33+2.51 mm, 39+3.60 mm) and S.
pyogenes (35+0 mm). In addition, synergistic effects of M. spicata and O. basilicum when
associated with MIC of honey were also studied. Phytochemical analysis indicated the presence of
flavonoids in the crude extracts of Mentha spicata. Bioautography indicated significant effect on S.
aureus. This study recommended these medicinal plants as alternative anti-infective agents in
natural medicine for the treatment of infectious diseases.

MICROBIAL DIVERSITY IN INDUSTRIAL WASTEWATER AND THEIR POTENTIAL
TO DEGRADE PHENOL

AMBREEN AYUB AND SAMINA IQBAL
Government College University, Faisalabad

Textile industrial sector is one of the most important and largest industrial sectors of
Pakistan. Most of the textile industries contain phenol in their wastewater, Analysis show that
phenol has serious health hazard when exposure take place to living beings. Most of the Bacteria
present in industrial wastewater were critical for decomposing phenols and phenolic compounds;
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they also are a valuable resource of novel metabolic abilities useful for industrial processes. The
present study was conducted on textile industry wastewater, 8 strains were isolated from Chenab
textile mill’s wastewater. Tests were conducted to check either these strains were capable of
degrading phenol or not, and what was the diversity of bacteria in wastewater. The isolates were
subjected to phylogenetic analysis as well. Phenol estimation was done by Clesceri et al. (1998). It
was found that only Chen9_27F belongs to pseudomonas specie and was able to utilize phenol as a
sole source of carbon. To check microbial diversity DNA was isolated by phenol chloroform
method and PCR was performed using universal primer B27F and U1492R whereas, sequencing
was performed by Macrogen sequencing company (Korea).Diversity of microbes was evaluated by
Phylogenetic Web Repeater (POWER) online available tool having POWER version 1.0 and phylip
package version 3.5 and ClustalW version 1.83. Multiple sequence alignment was performed by
ClustalW tool and multiple sequence alignment results showed that sequences shared 63.125%
homology and dendrogram was constructed. None of the sequences have chimera region to check
this Bellerophon (version 3.0) was used. Further work should be conducted in order to get microbes
that help us in cleaning our environment on no wages.

MICROBIOLOGICAL INVESTIGATION OF AGRICULTURE SOIL AND EDIBLE
VEGETABLES FOR HUMAN PATHOGENIC BACTERIA AND PARASITIC
CONTAMINATION

RAJA IMRAN, KHALIL AHMED?, A.R. SHAKOORI?> AND ZEBA A. RASMUSSEN?
!Department of Biological Sciences, Karakoram International University, Gilgit-Baltistan
2School of Biological Sciences, University of the Punjab Lahore, Pakistan
% Fogarty International Centre, National Institutes of Health, USA
*Corresponding author Email: Dr.khalil@kiu.edu.pk

In rural areas of Pakistan, human excreta (fecal waste) from composting bio-toilets are
applied to agriculture soil to increase soil fertility for various crops and vegetables. Given the
variety of human pathogenic bacteria and parasites found in fecal waste and contaminated
vegetables, this fertilization method, is of great concern to public health. The present study aimed
to determine the bacteriological and parasitical load of human waste manure in soil and vegetables
and to determine the sensitivity pattern of isolated bacteria for various antibiotics. The study was
conducted in Oshikhandass valley of Gilgit-Baltistan. Samples were collected from seven sites of
the study area and aseptically cultured by serial dilution on MacConkey agar, S.S. agar medium in
the laboratory. Parasitical contamination was analyzed NaCl. saturated method and wet mount
preparation technique. Seventy soil and vegetables samples were analyzed. The mean bacterial
contamination in the soil samples was 9.23x10° cfu/g of sample, while the mean bacterial
contamination in vegetables was 6.72x10° cfu/g of sample. The highest bacterial contamination was
found for Trifolium spp, which was 6.33x102 cfu/g, followed by Brassica spp at 6.013x10° cfu/g,
Malva Sylvester’s at 5.99x10° cfu/g and Lactuca spp, and Alium cepa 5.68x10° cfu/g of sample.
Out of 70 soil samples, 48 (68.57%) were positive for different human intestinal parasites such as
Ascaris Lumbricoid, Tricurus tricura, H. Nana, Gardia lumblia Vegetative and Entamoeba
histolytica; 32(45.71%) vegetables were positive for multiple parasites. The most common bacteria
isolated from soil and vegetables samples was E.coli, Salmonella, Proteus vulgaris, Staphylococcus
aureus and Psudomonas sp. Most of the isolated bacteria were resistant to Ampicillin, Amoxicillin
and Cephradine while Ciprofloxacin, Cefixim and Azithromycin were the most effective antibiotics
against isolated bacteria.
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ASSESSMENT OF GASTRO-INTESTINAL PARASITES IN PIT LATRINE SAMPLES IN
OSHKANDAS VALLEY, GILGIT-BALTISTAN, PAKISTAN

SYED ARIF HUSSAIN,* KHALIL AHMAD,! AZHAR HUSSAIN?, A.R SHAKOORI,? ZEBA A.
RASMUSSEN*
!Department of Biological Sciences, Karakoram International University, Gilgit-Baltistan
2Integrated Mountain Area Research Center, KIU, Gilgit-Baltistan, Pakistan
3School of Biological Sciences, University of Punjab, Lahore, Pakistan
4Fogarty International International Center, National Institute of Health, USA
*Corresponding author Email #: arif _glt72@yahoo.com

Intestinal parasitic infections represent a global health problem. Specifically in developing
countries, numerous environmental and socioeconomic factors have been identified to be main
cause for the continued persistence of gastrointestinal infections. The present study was carried to
assess the intestinal parasitic load (Ascaris lumbricoid, Trichuris trichiura, Giardia lamblia and
cryptosporidium) in the rural village Oshkandas,Gilgit-Baltistan in ten pit latrine samples. The
sample collection were analyzed in monthly intervals (October 2011to Feb 2012) by NaCl 2
saturated solution flotation technique. The load of parasites in one gram sample ranged as; October
Ascaris lumbricoid (16.67-33.34), Trichuris trichiura (2.66-4.00), Giardia lamblia (3.3-16.7) and
Cryptosporidium (6.7-20.7): November (16.7-40), (8.7-7), (0-10) and (9.3-22.3); December (16-
26.3), (0-4.7), (6.7-16.7) and (6.7-16.7); January (16.7-50.0), (5.00-6.7), (1.7-8.3) and (6.7-10.0) &
February (25.0-56.7), (6.7-23.3), (3.3-16.7) & (6.7-20.0) respectively in one gram of sample. This
study showed that Ascaris lumbricoides to have the highest load among the targeted parasites,
followed by Trichuris trichiura, Giardia lamblia and Cryptosporidium.

CHARACTERIZATION AND ESTIMATION OF BIODEGRADATION POTENTIAL OF
BACILLUS STRAINS ISOLATED FROM CRUDE OIL CONTAMINATED SOIL

CHAND RAZA, MUHAMMAD AHMAD, ZUNAIRA SHAFIQUE, MISBAH KANWAL AND
AROOJ ZAHID
Department of Zoology, GC University Lahore, Pakistan.

Screening of aerobic, spore-forming culturable hydrocarbon degrading bacteria from crude
oil contaminated soil resulted in the collection of 15 strains. Careful phenotypic and biochemical
characterization was done and 07 strains were selected for their biodegradation potential of crude
oil fractions and mixtures (n-Hexane, benzene, petrol, kerosene, diesel, crude and engine oils). Two
potential biodegraders (H8 & H9) from above 07 strains were subjected to PCR identification of
the 16S rRNA gene using 27F and 1522R universal primers and showed high similarity with
Bacillus cereus and Bacillus pumilus respectively. Biodegradation potentials of these isolates were
evaluated by applying individual stain to 100 grams of sterilized soil contaminated with 10% crude
oil at 37°C for 14 days in duplicates. Residual oil concentration was observed after every 48 hours
by n-Hexane extraction method. Two controls, Positive with both microbial isolates and Negative
with no microbial strain were also designed, Positive control showed the maximum 45.66% crude
oil biodegradation till day 14 followed by H9 (41.71%), H8 (41.67%).The results show promising
biodegradation of crude oil and its fractions by the indigenous microorganisms belonging to genus
Bacillus, suggesting application of aerobic, spore-forming bacteria for effective biodegradation
processes.
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ROLE OF FIMBRIAE ADHESIONS OF ENTEROTOXIGENIC ESCHERICHIA COLI IN
PATHOGENESIS AND BIOFILM FORMATION

IRAM LIAQAT! AND HARRY SAKELLARIS?
!Department of Zoology, Government College University, Lahore.
2School of Biomedical, Biomolecular & Chemical Sciences, Microbiology M502, The University of
Western Australia, 35 Stirling Hwy Crawley WA 6009.

Enterotoxigenic Escherichia coli (ETEC) strains are leading causes of childhood diarrhea
in developing countries. Adhesion is the first step in the pathogenesis of ETEC E. coli infections
and ETEC pili designated colonization factor antigens (CFAs) are believed to be important in the
biofim formation, colonization and host cell adhesions. As a first step, we have determined the
biofilm capability of enterotoxigenic E. coli expressing various types of pili (CFA/I, CFA/II and
CS2) and tip mutated piliated CFA/I strains. Further, enzyme-linked immunosorbent assay
(ELISA) assay were developed to compare the binding specificity of CFA/I, CFA/II (CS1 - CS3)
and CS2 of ETEC E. coli, using extracted fimbriae and fimbriated bacteria. CFA/II strain as well as
extracted pili exhibited significantly higher binding both in biofilm and ELISA assays compared to
non piliated and mutant/wild recombinant strains. This indicates that co-expression of two or more
CSs in the same strain is more efficient in increasing adherence compared to those having one only.
Significant decrease in binding specificity of CS2 strain with deleted cotD and CfaE-R181 tip
mutant strain indicated the important contribution of minor tip proteins in adherence assays. In
addition no effect was observed on agglutination of bovine erythrocytes in R181-CotD mutant
strains of CS2 showed that minor tip protein may not be important as adhesions in these strains.
Isolated CFA/I, CFA/II and CS2 pili as well as bacteria expressing particular antigens on their
surface bound to several intestinal cell membrane structures and play a significant role in host cell
colonization. In summary, our data suggest that pili, their minor subunits are important for biofilm
formation and adherence mechanisms. Overall, the functional reactivity of strains co expressing
various antigens, particularly minor subunit antigen observed in this study suggest that fewer
antibodies may be required to elicit immunity to ETEC expressing a wider array of related pili.

PROCESS DEVELOPMENT TO OPTIMIZE THE ANTIBACTERIAL ACTIVITY OF
EUCALYPTUS TERETICORNIS LEAF EXTRACTS AGAINST CLINICALLY
IMPORTANT STRAIN ESCHERICHIA COLI USING RESPONSE SURFACE

METHODOLOGY

ARIF MALIK?!, MUHAMMAD RIFAQAT AMEER?, FASIH UD DIN?, RABAIL ALAM?,
NATASHA HUSSAIN?, SARA ZAHID!, ABDUL MANAN!, MAHWISH AROQJ?, AND
MAHMOOD HUSAIN QAZI®
!Department of Physiology, College of Medicine and Dentistry, University of Lahore
2Institute of Molecular Biology and Biotechnology (IMBB), The University of Lahore
3Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding author: E-mail address: arifuaf@yahoo.com

The present project was design to optimize the antibacterial activity of methanolic leaf
extract of Eucalyptus tereticornis against clinically important strain Escherichia coli by using
response surface methodology. The dry powdered extract of Eucalyptus tereticornis was dissolved
with solution of dimethyl sulfoxide (DMSO) in order to prepare a stock solution. Eucalyptus
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tereticornis have been used in order to obtain the methanolic extract for the in vitro study of
antimicrobial activity. The strain was kept preserved at 4°C on nutrient agar. The strain Escherichia
coli was used for the experiment. Experimental range and level of independent variables such as the
extract of Eucalyptus tereticornis derivatives i.e., Limonene (X1),1, 8-Cineole (X2), Terpinen-4-ol
(Xs), pH (X4) and Temperature (Xs) were studies at different levels 2ul-18ul, (6,7 and 8) for PH
and temperature (37°C, 40°C and 42°C). Total 25 runs (a series of tests) in three blocks were
performed to optimize the antibacterial activity of the experiment. Minitab statistical software
release 15 is used for analysis of data and generation of response surface graphics. The results on
the antimicrobial activity of medicinal methanolic extracts showed that all the concentrations were
effective against tested microorganism with different zones of inhibition. The diameter of zones of
inhibition exhibited by E. coli (26-32 mm). In all the cases, concentration of extract and effect of
pH explained a significant variation in zones of inhibition. It is concluded that in vitro analysis of
the extracts from fallen leaves of Eucalyptus tereticornis exhibited significant zones of inhibition
against the E. coli. These encouraging results indicates that these ethno medicines have great
antimicrobial potential and might be exploited as the natural antibiotics for the treatment of the
several infectious diseases caused by the bacterial strain.

PROCESS DEVELOPMENT TO OPTIMIZE THE ANTIBACTERIAL ACTIVITY OF
AZADIRACHTA INDICA LEAF EXTRACTS AGAINST CLINICALLY IMPORTANT
STRAIN (ESCHERICHIA COLI) USING RESPONSE SURFACE METHODOLOGY

ARIF MALIK* FASIH UD DIN!, MUHAMMAD RIFAQAT AMEER?, RABAIL ALAM?,
NATASHA HUSSAIN?, SARA ZAHID?!, ABDUL MANAN!, MAHWISH AROQJ? AND
MAHMOOD HUSAIN QAZIB
!Department of Physiology, College of Medicine and Dentistry, University of Lahore
2Institute of Molecular Biology and Biotechnology (IMBB), The University of Lahore
3Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding author: E-mail address: arifuaf@yahoo.com

The present study was design to determine the antibacterial activity of methanolic leaf
extract of Azadirachta Indica against clinically significant strain Escherichia coli by using response
surface methodology (RSM). The dry powdered extract of Azadirachta Indica was dissolved with
solution of dimethyl sulfoxide (DMSO) in order to prepare a stock solution. DMSO was takes as
0.5g/ml. Azadirachta Indica have been used in order to obtain the methanolic extract for the in vitro
study of antimicrobial activity. The strain Escherichia coli was used. Experimental range and level
of independent variables such as the extract of Azadirachta Indica derivatives i.e., Azadirone (X1),
Gedunin (Xz2), Azadiradine (Xs), pH (X4) and Temperature (Xs) were studies at different levels 2ul-
18ul, (6,7 and 8) for pH and temperature (37°C, 40°C and 42°C). Minitab statistical package (v.
15) was used for analysis of data and response surface graphs. The results on the antimicrobial
activity of medicinal methanolic extracts showed that all the concentrations were effective against
tested microorganism with different zones of inhibition. The diameter of zones of inhibition
exhibited by E. coli (27-33mm). Concentration of extract of Azadirachta Indica and effect of pH
showed a significant variation in zones of inhibition. The encouraging results indicates that these
ethno medicines have great antimicrobial potential and may be used as the natural antibiotics for
the treatment of the several infectious diseases caused by the bacterial strain and the synergistic
effect from the association of different plant extract against pathogenic bacteria leads to the new
choices for the treatment of infectious diseases. It would be advantageous to standardize methods
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of the extraction and in vitro testing so that the search could be more systematic and interpretation
of the results would be facilitated.

POLYHYDROXYBUTYRATE PRODUCTION BY ENTEROBACTER AEROGENES

REEMA ASLAM* AND FAIZA SALEEM
Department of Biotechnology, Lahore College for Women University, Lahore-Pakistan
*e-mail:r_ee_ma@hotmail.com)

There has been considerable interest in the development and production of biodegradable
polymer to solve the problem of pollution caused by the continuous use of synthetic polymer of
petroleum origin. Polyhydroxyalkanoates (PHAs) are known to be accumulated as intracellular
inclusion in some bacteria. They are accumulated intracellularly as carbon and energy reserves
under certain conditions like, in the presence of different carbon sources and other nutrients. For
PHB production bacterial strain Enterobacter aerogenes have been selected in this study. The
maximum PHB yield was recorded under the cell dry weight basis respectively with molasses as
the sole carbon source at P" 7 and temperature 37°C for 48 hours. E. aerogenes has been screened
for PHB production by Sudan Black B staining method. Polyhydroxybutyrate (PHB) has been
extracted and purified by acetone-chloroform method. The maximum PHB production on CDW
basis was 7.44 + 0.20. The PHB biosynthesis from molasses (2.5%) was observed as 57.61+0.57%
and 58.07+0.25% respectively at pH 7.0, 37°C and 150 rpm. Purification, quantification and
analysis of functional group of PHB has been carried out by using HPLC. Thus present study has
confirmed that E.aerogenes is a producer of PHB under optimal conditions and accumulate PHB
granules within cell with low cost process.

CURRENT PATTERN IN ANTIMICROBIAL SUSCEPTIBILITY OF SALMONELLA
TYPHI AND SALMONELLA PARATYPHI A AT A TERTIARY CARE HOSPITAL

AMAMA RANI}* ABDUL HAMEED! AND BRIGADIER JAVAID USMAN?
!Department of Microbiology Faculty of Biological Sciences, Quaid-i-Azam University Islamabad
ZArmy Medical College (AMC), Rawalpindi.

*Email: amama.rani@yahoo.com

The prevalence of typhoid fever caused by S. typhi and S. paratyphi A in the community as
well as hospital was determined in males and females belonging to different age groups. The
bacterial isolates are collected from indoor and outdoor patients visiting or admitted at Military
Hospital (MH) and Combined Military Hospital (CMH), Rawalpindi with typhoid or were
suspected for typhoid. The antibiotic susceptibility test of selected Salmonella typhi and Salmonella
paratyphi A was determined against 10 antibiotics commonly used for treatment of typhoid in
hospitals and general practice. Overall, multi-drug resistance was observed in clinical isolates of
Salmonella typhi and Salmonella paratyphi A, however the highest susceptibility was found against
cefixime (100 per cent) and the highest resistance was observed against nalidixic acid (64 per cent).
The susceptibility of these drugs varied greatly. The minimum inhibitory concentration (MIC)
levels of Salmonella typhi and Salmonella paratyphi A for nalidixic acid was above the range of
susceptibility > 128ug/ml. A total of 150 typhoidal salmonellae (isolated from patients blood)
classified as fluoroquinolone susceptible according to the CLSI guidelines containing two distinct
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subpopulations, with the majority of the salmonellae ~85 being ciprofloxacin sensitive (MIC
<0.06ug/ml) and a minority ~65 being low-level ciprofloxacin resistant (MIC >0.125-0.25ug/ml)
were evaluated. MIC levels of S.typhi showed a relatively high resistance rates against nalidixic
acid, followed by ciprofloxacin. However, MIC level of S.paratyphi A also showed a resistance
rates against nalidixic acid and in case of ciprofloxacin, all the isolates being inhibited within the
susceptibility range. Thus screening with a 30ug nalidixic acid disk could be used to determine the
low ciprofloxacin susceptibility

STUDIES ON THE EFFECT OF ACTIVATORS AND STABILIZERS ON ALKALINE
PROTEASE FROM BACILLUS SUBTILIS

SOBIA ANJUM, HAMID MUKHTAR AND IKRAM-UL-HAQ
Institute of Industrial Biotechnology, GC University, Lahore-54000, Pakistan
Email: hamidmukhtar@gcu.edu.pk

The present study gives an insight into the effect of different enhancers and inhibitor on the
activity and stability of alkaline proteases by Bacillus subtilis IH-72. The alkaline protease was
strongly activated both by bivalent and monovalent cations such as Mg?*, Mn?*, Na* and K*. The
enzyme activity was considerably enhanced in the presence of fructose, galacose, glucose and
mannitol. The enzyme was stabilized up to 10 days by immobilization on activated charcoal and
was efficiently stabilized up to 2 months by lyophilization. The enzyme remained stable up to 19
days both at 4°C and 30°C in the presence of Mn?*. However, it exhibited significant stability up to
22 days at 4°C and 30°C in the presence of fructose, galactose and polyethylene glycol.

ISOALANTOLACTONE INDUCES OXIDATIVE STRESS IN PANCREATIC
CARCINOMA PNAC-1 CELLS BY DEPLETING INTRACELLULAR GSH

MUHAMMAD KHAN, ! * AMARA MARYAM?2 AND TONGHUI MA3
!Department of Zoology, University of the Punjab, Quaid-e-Azam Campus, Lahore 54590,
Pakistan.
2Department of Animal Sciences, Quaid-e-Azam University, Islamabad, Pakistan.
3Central Research Laboratory, Jilin University Bethune Second Hospital, Changchun 130041,
China
*Corresponding Author khan_zoologist@ymail.com

In our previous report, we showed that isoalantolactone, a sesquiterpene lactone compound
induced apoptosis in pancreatic carcinoma PANC-1 cells via reactive oxygen species (ROS)
production and mitochondrial dysfunction. However, the pre-mitochondrial mechanism involved in
ROS production and apoptotic cell death remained largely unexplored. The present study was
therefore conducted to investigate the mechanism of ROS production by isoalantolactone in PANC-
1 cells. We found that isoalantolactone induced oxidative stress in PANC-1 cells via glutathione
(GSH) depletion. This isoalantolactone-induced GSH depletion, ROS production and apoptotic cell
death were effectively inhibited or abrogated by N-acetyl-L-cysteine (NAC), a GSH precursor
molecule. Pretreatment of cells with methionine, polyethylene glycol superoxide-dismutase (PEG-
SOD) and PEG-Catalase failed to inhibit isoalantolactone-mediated GSH depletion indicating that
GSH depletion is not associated with GSH extrusion and ROS production, respectively. The level
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of GSSG was comparable in control and treated cells and the expression of glutathione reductase
(GR) was not inhibited by isoalantolactone. The data demonstrated clearly that GSH depletion is
not resulted from excessive ROS production. Next, we measured the mRNA expression of -
glutamylcystein synthetase (y-GCS). No change in mRNA expression of y -GCS was observed.
Incubation of isoalantolactone with GSH resulted in decreased concentration of isoalantolactone
with increasing concentration of GSH. These sets of data demonstrate clearly that isoalantolactone
depletes GSH in PANC-1 cells via direct conjugation with GSH which results in oxidative stress
and mitochondrial mediated apoptosis.

CULTIVATION OF DIFFERENT HEAVY METALS RESISTANT BACILLUS SPECIES
ON FRUIT PEELS

NAFEESA BATOOL, HAFIZ ABDULLAH SHAKIR AND JAVED IQBAL QAZI
Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
Pakistan.

Heavy metals pollution of water and soil habitat is consequent of industrial sector.
Recalcitrant pollutants and their health and environmental deteriorative effects have necessitated
remedial measures. Bioremediation is an environmental friendly way of detoxifying pollutants. In
the present study, five bacteria i.e., Bacillus merisflavi, Bacillus amyloliquefacien, Bacillus
safensis, Bacillus nelsonii and Bacillus megaterium known to resist heavy metals Ph, Cu, Hg and
Cr in the range of 1200 to1250, 850 to 900, 45 to 50 and 1400 to 1600 pg/ml, respectively were
grown on dried peels of watermelon, mango, apple, bagasse, potato, banana and their combinations
to check their comparative growth potential. Growth conditions were characterized with 0.2% of a
waste substrate, pH 7, incubation at 37 °C for 24 hrs. Growth assessment through ODsoonm indicated
that all the bacterial species have potential of cultivation in these substrates. Maximum growth
(ODesoonm) was recorded for B. merisflavi (0.241+0.001), B. amyloliquefacien (0.152+0.001), B.
safensis (0.087+0.001247), B. nelsonii (0.061+0.002325) and B. megaterium (0.255+0.001656) in
watermelon peels. These results show that the environmental burden of solid waste can be reduced
by employing the agricultural byproduct/waste as a substrate for the heavy metals resistant bacterial
growth.

IDENTIFICATION OF ANTIMICROBIAL ACTIVITY EXIHIBITING BACTERIA FROM
FRUITS AND VEGETABLES

SADIA SAMREEN AND NAJMA ARSHAD
Department of Zoology, University of the Punjab, Lahore.

Emergence of resistance against antimicrobials has lead to an active research in the field of
new antimicrobials. The antimicrobials may be natural or synthetic. Antimicrobial compounds are
produced by certain bacteria as their own defense mechanism but could be used as either
therapeutic, prophylactic measure in humans and animals or as food preservative in food industry.
The objective of current study was to identify and characterize the antimicrobial activity possessing
bacteria from fruits and vegetables. The antimicrobial substance producing bacteria were isolated
from fruits and vegetables. Their antimicrobial potential was investigated by the disc diffusion and
well diffusion method. The isolates possessing antimicrobial potential were identified by the
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morphological and biochemical characterization. Antimicrobial activity of each isolate was
determined under different conditions of temperature, pH and storage at 4°C. The antimicrobial
potential was checked against Methicillin resistant strains of Staphylococcus aureus (MRSA).
Lactobacillus delbruecki, Lactobacillus fermenti and Lactobacillus casei (vegetables) and
Staphylococcus sp. (apple) were isolated. All of these strains except Staphylococcus inhibited the
growth of MRSA isolated from contact lens. All isolates display optimal activity at 37°C and 5-6
pH. The antimicrobial compounds may be isolated and purified from broth cultures of the isolates
identified and characterized in present study. Further studies are required to chemically identify the
antimicrobial compound and investigate its potential either in health or preservation industry.

EVALUATION OF CLADOPHORA SP. OIL FOR THE PRODUCTION OF BIODIESEL AS
RENEWABLE ENERGY SOURCE

ABU BAKAR MUHAMMAD?!, IKRAM-UL-HAQ?, UZMA HAMEED?, SAFIA AHMED?,
MUHAMMAD ISHTIAQ ALI* AND MUHAMMAD IMRAN*!
! Department of Microbiology, Quaid-i-Azam University, Islamabad
2Institute of Industrial Biotechnology, GC University, Lahore
*Corresponding Author: m_imran766@hotmail.com

The expected depletion of fossil fuel within a century has compelled to search for
renewable energy sources. The present study is concerned with the production of biodiesel from
algal oil. In this context, Cladophora was cultivated and used for oil extraction. This algal oil
obtained was analyzed for lipids contents using TLC. To optimize the lipase mediated
transesterification of these oils for the production of Fatty Acid Methyl Esters (FAME), reaction
conditions such as selection of alcohol, temperature, stirring time and oil to alcohol ratio were
investigated. Among four different alcohols tested, methanol gave highest yield of biodiesel.
Similarly, temperature 50°C and reaction time 6 hrs. were optimal for the transesterification of
Cladophora oil with methanol. The maximum biodiesel conversion from Cladophora oil (75%)
was obtained when oil to alcohol ratio was kept 1:8. ATR-FTIR for each biodiesel sample was also
performed to analyze and compare them with diesel.

ANTIMICROBIAL POTENTIAL OF ESSENTIAL OIL EXTRACTED FROM CITRUS
PEEL

RUBINA ARSHAD?, RAZIA GULNAZ?, MUHAMMAD IABAL2 AND NAYYER IQBAL*
Nuclear Institute for Agriculture and Biology (NIAB), P.O. Box 128, Jhang Road, Faisalabad,
Pakistan
23Department of Botany, GC University, Faisalabad, Pakistan
4pakistan Atomic Energy Commission, Islamabad, Pakistan

Essential oils are a potential source of bioactive compounds. In the present study essential
oils were extracted from peels of Citrus limon (Lemon) and Citrus aurantifolia (Lime) by steam
distillation. The chemical composition of these volatile compounds was determined by High
Performance Liquid Chromatographic (HPLC) and Gas Chromatographic (GC) analyses. Citrus
peel essential oils were screened for antimicrobial activity against two Gram-positive bacteria
(Bacillus subtilis, Staphylococcus aureus), three Gram-negative bacteria (Escherichia coli,
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Pseudomonas aurantiaca, Serratia marcescens) and one fungi (Fusarium oxysporum) using in-
vitro bioassays. The zones of inhibition produced by pure oil extract of C. limon with the tested
bacterial strains varied from 32 mm (S. marcescens) to 50 mm (S. aureus), wheras the inhibition
zones obtained with C. aurantifolia ranged from 12 mm (S. marcescens) to 25 mm (P. aurantiaca,
S. aureus). Among five bacterial strains, maximum inhibition was observed against S. aureus (50
mm) while minimum inhibition zone was displayed by B. subtilis (<10 mm). The extracted citrus
oils were found to be least active against B. subtilis. The antifungal activity against F. oxysporum
was more pronounced in C. limon (80 mm) than C. aurantifolia (30 mm). The essential oils at
various concentrations in methanol (1:2, 1:3, 1:5 v/v) showed less antimicrobial activity with small
zone of inhibition ranging from 10 mm (S. marcescens) to 20 mm (S. aureus). Thus pure oil of C.
limon exhibited significant inhibitory effect and was more active against the tested strains than C.
aurantifolia. Our results indicated that lemon peel essential oil possesses promising antimicrobial
activity and can be a useful biological agent for the control of bacterial and fungal pathogens.

STUDY OF BIOACTIVITIES OF PSEUDOMONAS AERUGINOSA VIRULENCE FACTOR
PYOCYANIN

MUHAMMAD IBRAHIM RASHID, HABIBA RASHID AND SAADIA ANDLEEB
Atta ur Rahman School of Applied Biosciences, National University of Sciences and Technology,
Islamabad, Pakistan

Pseudomonas aeruginosa (PA) is one of most clinically significant nosocomial infectious
agent. Clinical significance of this bacterium is intensified due to phenomenon of its natural
tendency for acquiring drug resistance mechanisms and as a result arising of resistant strains. PA
produces pyocyanin (PCN), an important redox active virulence factor. PCN has been detected in
higher quantities in sputum samples of PA infected Cystic Fibrotic patients, up to 100~M. These
higher levels indicate the vital role it plays at the site of infection. PCN generates Reactive Oxygen
Species which induce oxidative stress in biological systems. The study was aimed at isolation and
characterization of PCN producing PA strains, optimization of physiochemical conditions and
improvement of PCN vyield, evaluation of its bioactivities and in silico analysis and structure
prediction of proteins involved in PCN biosynthetic pathway and drug resistance mechanisms of
PA. Different strains of PA were isolated and screened for PCN production. Isolate 55.1.a was
selected for its higher degree of PCN production in comparison to other isolated and obtained
strains.16S rRNA gene segment was amplified and sequenced (GenBank accession # JX280426).
Phylogenetic analysis revealed genetic similarities with all the reported sequences of PA.
Antibiogram showed S-S.1.a susceptibility to fluoroquinolones and mostly the translation inhibitors
antibiotics (72%). PCN batch yield was improved to three folds by optimizing physiochemical
growth parameters. A correlation was established between PCN production and PA inoculum.
Majority (62.5%) of bacterial and fungal clinical isolates were susceptible to bactericidal effects of
PCN. Intra peritoneal PCN injection significantly altered oxidative stress levels in different organs
of balb/C mice. Increased levels of oxidative stress were observed in lungs, heart and brain, lower
in liver and spleen while muscle tissues showed no significant difference in comparison to control.
PCN biosynthesis and drug resistance proteins of PA were modeled and evaluated for structural
errors. This project was focused on evaluation of bioactivities PCN, its effects on murine model
and in silico analysis of drug resistance mechanisms. Both ofthese cover our ultimate interest in PA
research, the mechanisms by which PA damages human body and how does it manage to escape
therapeutic agents. This study could be helpful in designing of novel therapeutic agents, virulence
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inhibitors which target production of PCN during its biosynthesis and also the drug resistance
mechanisms by affecting the efficiency of drug efflux pumps.

STUDY ON IMPROVEMENT IN AMINO ACID PRODUCTION BY MUTANT
BACTERIAL STRAINS

MISBAH JAMIL*, NAZISH MAZHAR ALI, NUSRAT JAHAN AND ZAHID HUSSAIN
Department of Zoology , GC University , Lahore Corresponding author
E-mail: misbahpak255@yahoo.com

In the present study the project undertaken was aimed at the exploration of locally isolated
bacteria for the production of amino acids and enhancement in amino acid production by using
different mutant strains. For this purpose bacteria were isolated from soil samples collected from
sugar factories area in pattoki and Lahore. A total 20 strains were isolated of which 9 produced
significant amount of methionine, cysteine, valine, glycine, tryptophan, tyrosine, glutamic acid, and
lysine in different fermentation media based on glucose, urea, molasses and vitamin. Amino acids
are the fundamental building blocks for proteins and nutritionally important key element, are not
only important biologically but they have copious industrial ardency .The major applications of
amino acids include food industry (60%), feed additives (31%) and in the chemical, medicines and
cosmetics industry as starting material (4%). The important advantage of these Fermentation media
are that they are low cost or by employing this method it can upgrade variety of agriculture wastes
like corn steep liquor or molasses. Another vantage of this fermentation is that it can engender
100% amino acid where as chemical process deplorably produce 50% amino acids which cannot be
employed by the living organisms for protein synthesis. When newly isolated strains are used in
biosynthesis, these strains are subjected to mutation to improve upon their ability to produce the
desired product and increase the production. For this purpose different mutagen used according to
their mode of action e.g Ethidium bromide, Ethyle methane sulfonate. sodium azide, UV irradiation
and hydrogen peroxide.

PREVALENCE OF ESCHERICHIA COLI IN MILK AND DIFFERENT MILK PRODUCTS
SOLD UNDER MARKET CONDITIONS AT LAHORE, PAKISTAN

ALI HUSSAIN'*, KHALID ALI?, HAFIZ ABDULLAH SHAKIR?, JAVED IQBAL QAZI* AND
SHAHID AL
! Industrial Biotechnology Lab., Department of Zoology, University of the Punjab, Lahore-54590.
2Institute of molecular biology and biotechnology, The university of Lahore, Pakistan.
Department of Botany, Government College University, Lahore-54000. Pakistan.
Email: alihussainpu@yahoo.com

Milk and milk products are an important part of our diet. Quality of food counts much for
human health, especially in developing countries where proper hygienic facilities are not practiced.
In the present study 120 samples (60 from areas of better sanitation and 60 from those of poor
sanitation) of milk and different milk products like Rasgulla, Gulabjamun, Barfi, Khoa and Dahi
were screened for the comparative analysis of presence, absence and abundance of Escherichia
coli. An overall 54% samples were contaminated with Escherichia coli. Number and ratio of
contaminations was greater in samples from areas of poor sanitation than those of better sanitation
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as expected. Whereas C.F.U counts of Dahi (yogurt) for both areas were amazingly higher counted
up t0 212.16+17.54x10° and 189.35+3.42x103 for the poor and better sanitation areas, respectively.
Visualization of the milk products in terms of their cultivable E. coli contents declare fecal
contamination and a possible route for travelling of enteric pathogens.

IMPORTED ORNAMENTAL FISHES ARE BRINGING PATHOGENS TO PAKISTAN

ZAFAR IQBAL., KHALID PERVAIZ, FAUZIA HAROON AND SAIRA SALEEMI
Department of Zoology, University of the Punjab,Quaid-E-Azam Campus, Lahore.

A number of studies carried at Fish Disease and Health Management Laboratory Punjab
University Lahore have revealed that the ornamental fishes imported from South East Asian
countries into Pakistan bring loads of pathogens. Goldfish, CarassiusauratusL. and many of its
verities like Shubunkin, Granda, Fain tail, Double tail, Comet, Black moor; Koi, Cyprinuscarpio;
Platy, Xiphophorus maculates and guppy, Poeciliaretculata have been reported to be infected with
some of these parasites (monogenean, Dactylogyrus sp. Gyrodactylrus sp; protoazon, Tricodina sp,
Icthyobodo sp, Icthyophthirus sp. crustacean, Argulus sp, Lernaea sp, and annelid, Piscicola sp.)
and pathogenic fungi (Aspergillus sp. Mucor sp. Rhizopussp. Blastomyces sp. Alternaria sp,
Penicillium sp.). It is clear that importation of ornamental fish have significant elements of risk of
spread of diseases in Pakistan. Such risks may have serious economic and biological impact on, I)
aquaculture industry, 2) ornamental fish industry, 3) aquatic environment and, 4) public health and
animal health. These risk factors are discussed in the perspective of current importation of fish
diseases with ornamental fishes.

INFLUENCE OF ASPERGILLUS NIGER STRESS ON ANTIMICROBIAL AND
BIOCHEMICAL PROFILING OF CICHORICUM INTYBUS

MUHAMMAD SHAHID, MUNAWAR IQBAL AND MUHAMMAD NADEEM ABBAS*
Department of Chemistry and Biochemistry, University of Agriculture, Faisalabad, Pakistan
*e-mail: abbasmndr@gmail.com

The present study was conducted to investigate the protein content, antimicrobial activity,
phytochemicals, total phenolic compounds and enzymatic attributes of C. intybus under Aspergillus
niger. The seedlings were inoculated from 1 to 7 dpi (day post inoculation), sample were harvested
and extracted using 10 mM sodium acetate buffer (pH 5.2). Protein content, total phenolics,
enzymatic activities and phytochemical constituents were measured by standard methods. The
protein content was found higher at 3-4 dpi, while enzyme activities were best at 2-3. The
phytochemical and total phenolic contents were measured at 3 dpi and phytochemical analysis
revealed the presence of alkaloids, tannins, saponins, steroids, flavonoids, terpenoids and cadiac
glycocine. The total phenolics like gallic acid (12.85 mg GAE/100 g), caffeic acid (8.51 mg
GAE/100 g), vanillic acid (2.54 mg GAE/100 g), hydroxymethoxybe-oic acid (17.82 mg GAE/I00
g), chi orogenic acid (1.55 mg GAE/100 g), m-coumeric acid (4.64 mg GAEI 100 g) and ferrulic
acid (5.84 mg GAE/100 g) were recorded. From results, it is concluded that C. intybus has the
ability to cope with A. niger at lower dpi.
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7. MOLECULAR BIOLOGY

MOLECULAR CHARACTERIZATION OF ars GENES RESPNOSIBLE FOR ARSENIC
RESISTANCE IN KLEBSIELLA PNEUMONIAE CC

SHAHZAD WAHEED, FARAH RAUF SHAKOORI* AND ABDUL RAUF SHAKOORI?
!Department of Zoology, University of the Punjab, Lahore
2School of Biological Sciences, University of the Punjab, Lahore

Arsenic is well known potent toxic metlloid. Its pentavalent (As®) and trivalent (As®*) ions
cause obstruction of many cytoplasmic reactions. Arsenic resistance is due to the presence of
multiple copies of arsenic resistance genes in arsenic (ars) operon. Arsenic operon can have
variable combination of genes and may exist either in plasmid or chromosome. Current study is
based on the study of genetic determinants in chrmosome based ars operon in Klebsiella
pneumoniae CC. This operon consists of three genes, i.e., arsR, arsB and arsC. arsR (330bp), arsB
(1290bp) and arsC (426bp) were amplified from the genomic DNA of Klebsiella pnuemoniae CC,
cloned in pTZ57R and get sequenced. Expression primers were desinged, nested ars genes were
amplified, each having Nde | at 5’ site and ligated in pET 21a for E. coli (BL 21) expression system

COPPER INDUCED TRANSCRIPTIONAL ACTIVATION OF cus EFFLUX
DETERMINANTS IN COPPER RESISTANT ISOLATE OF KLEBSIELLA PNEUMONIAE

SOUMBLE ZULFIQAR AND ABDUL RAUF SHAKOORI
School of Biological Sciences, University of the Punjab, Lahore

Klebsiella pneumoniae, a facultative anaerobe, is a major component of microflora in
stressed non clinical environments. It has great potential for resistance to high amounts of copper.
Genetic determinants involved in copper resistance are categorized as cue (copper efflux) and cus
(copper sensing) systems. In the present study, role of cus system has been focused. cus system
comprises two operons, cusRS and cusCFBA, first regulatory and second structural in nature, both
regulated in trans from a bi-directional promoter. Regulation of both operons at transcriptional level
has been quantitatively measured through real-time PCR. Transcript levels of both cusRS and
cusCFBA were monitored in the presence of non-lethal and sub-lethal copper concentrations at
various time intervals in comparison to no metal, under aerobic and non-aerobic conditions
simultaneously. Analysis of data obtained revealed that expression of cus determinants enhanced
significantly in the presence of copper and these determinants played important role in copper
resistance under both aerobic and anaerobic conditions.

MOLECULAR ANALYSIS OF copA, A COPPER TRANSLOCATING P-TYPE ATPASE
OF KLEBSIELLA PNEUMONIAE

SAIMA AKRAM, SOUMBLE ZULFIQAR AND ABDUL RAUF SHAKOORI
School of Biological Sciences, University of the Punjab, Lahore

Metals play an integral role in living systems. Copper ions present a dual challenge to life
in that they are essential but can also be lethal when present in excess of cellular needs. copA gene,
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a Cu(l) translocating p-type ATpase, exports excessive amounts of copper in Klebsiella
pnumoniae. In present study, copper resistant strain of Klebsiella pneumoniae KW was used to
study role of copA in Cu?* resistance. Amplified copA gene (2.93 kb) was cloned and subjected to
sequencing. Comparative analysis of copA sequence along with homologous gene sequences
revealed that copA is a characteristic feature of copper resistance in all members of family
Enterobacteriaceae. Topological analysis of the deduced protein sequence of CopA showed that it
was a memberanous protein as in hydropathy plot of the protein, six transmembrane helices were
found. Modeling of three dimensional structure and Conserved Data Domain analysis revealed that
CopA of K. pneumoniae KW comprised of four domains; two HMA, one E1-E2-ATPase and one
HAD-like domain. These domains were found to harbor characteristic sequence features of P type
ATPases. Cloned copA was expressed in E. coli BL21 C* using pET21a* as expression vector.
CopA was found to be expressed in insoluble form as expression was found only in pellet of
sonicated induced samples. 4 hours induction was found to be the best time duration for expression
of CopA. CopA expresses equally within a broad range of IPTG i.e., 0.02-0.1 mM. Expression of
CopA at 17°C showed that protein became partially soluble at low temperature.

CLONING AND EXPRESSION ANALYSIS OF CueR - A MERR LIKE
TRANSCRIPTIONAL ACTIVATOR - FROM KLEBSIELLA PNEUMONIAE ISOLATED
FROM INDUSTRIAL EFFLUENTS

SANA TAHIR, SOUMBLE ZULFIQAR AND ABDUL RAUF SHAKOORI
School of Biological Sciences, University of the Punjab, Lahore

Copper is an essential metal required by microbes and other organisms for its different
structural and catalytic properties. However, differentiation and metabolism of cell is affected by
higher concentrations of the metal. Cu toxicity is based upon generation of hydrogen peroxide
radicals and its interaction with nucleic acids, proteins and lipid affecting cell membrane and other
cell organelles. In Klebsiella pneumoniae, there are different resistance mechanisms working for
copper homeostasis and resistance. Various genes have been reported that regulate these
mechanisms. CueR, a MerR-like transcription activator protein, is responsible for maintenance of
Cu metabolism. cueR (478 bp) from K. pneumoniae KW was cloned in pTZ57R cloning vector and
subjected to sequencing. Analysis of deduced CueR sequence from K. pneumoniae KW provided
its maximum sequence similarity within the same genus. All the homologous proteins already
reported in the literature were found to be among Enterobacteriales only. No significantly
homologous protein was found in other orders or at higher systematic level. Topological analysis of
the protein sequence revealed the cytosolic and soluble nature of CueR with no membrane spanning
regions. Three dimensional structure of CueR protein was designed on the basis of homology
modeling. Its homodimeric functional form was also constructed that had a bisymmetrical form, a
characteristic of transcription activators. According to Conserved Domain Database, three
conserved sites in each monomer of CueR were found including dimer interface, DNA binding site
and copper binding site. cueR along with Nde 1 restriction site at 5' end was amplified from
pTZ57R-cueR and cloned in pET21a expression vector. Expression of CueR in BLC21 C* induced
with 0.05 mM IPTG for 6 hours was taken at 37°C which gave a 13 kDa protein band that was
accurately the size of the respective protein. Fractionation of the induced sample revealed the
presence of CueR band only in supernatant showing its soluble nature. Optimal conditions for the
best expression were found to be 37 °C with 0.02 mM IPTG induction for 4 hours.




196 ABSTRACTS OF 33RP PAKISTAN CONGRESS OF ZOOLOGY

GENETIC DEGRADATION IN HATCHERY STOCKS OF LABEO ROHITA AS
INFERRED FROM SSR MARKERS

FAUZIA SULTANA!, KHALID ABBAS™*, SAJID ABDULLAH! AND ZHOU XIOYUN?
!Department of Zoology and Fisheries, University of Agriculture, Faisalabad 38040 Pakistan
2College of Fisheries, Huazhong Agricultural University Wuhan, 430070, P. R. China
*Corresponding author: Abbas K., dr.abbas@uaf.edu.pk

The genetic diversity in fish hatcheries is devastated due to anthropogenic intervention and
poor management of broodstock. The present study was conducted to gauge the extent of genetic
variability in hatchery stocks of Labeo rohita. The samples of L. rohita were collected from six
selected hatcheries of the Punjab. A total five microsatellite markers were used to generate allele
frequency data of the subject populations. The resulting genotypic data of each sample was
analyzed for calculation of various indices of genetic diversity. The allelic polymorphism
fluctuated from sample to sample over all the loci. The locus Lr 12 was found genetically more
diverse while Lr 10 and Lr 21 were less diverse as compared to other loci. We examined low to
moderate level of heterozygosity with the average values of Ho and He as 0.42-0.7 and 0.661-0.717
respectively. The inbreeding coefficient Fis values showed the highest level of inbreeding in
Mianchannu hatchery and lowest in Faroogabad hatchery. The analysis of Fst, genetic distance
AMOVA and UPGMA dendrogram revealed genetic closeness between Faisalabad, Faroogabad
and Mianchannu hatcheries while PCA analysis showed genetic closeness between Sahiwal and
Faroogabad hatcheries. The percent level of genetic diversity observed in each hatchery population
was found as 25.24% in Kamalia, 31.23% in Sahiwal, 46.62% Sargodha, 48.4% in Faisalabad,
52.55%in Mianchannu and 62.39% Faroogabad respectively. Current knowledge on the genetic
structure of L. rohita population will be useful for effective broodstock management and
conservation of genetic integrity of the dwindling stocks of L. rohita.

GLUCOCORTICOIDS INDUCED INHIBITION OF PROTEIN KINASE C ATTENUATES
KISSPEPTIN INDUCED ANTI-COAGULATION

MADIHA KAUSAR, IRFAN ZIA QURESHI AND QAMAR ABBAS
Laboratory of Animal and Human Physiology, Department of Animal Sciences, Faculty of
Biological Sciences, Quaid-i-Azam University 45320. Islamabad, Pakistan

A small peptide named kisspeptin has been demonstrated to play an important role in
down-regulating the matrix metalloproteinases which implicates its ability to dissolve the fibrin clot
and therefore might act as an anticoagulant. Presently, the anticoagulatory role and mechanism of
action of kisspeptin was investigated in vivo in laboratory rats. Adult Sprague-Dawley rats were
exposed to 1 pg kisspeptin. Methylprednisolone acetate (100 pg) was used to block the action of
kisspeptin. In one group, kisspeptin was administered 15 min before administering the
glucocorticoid, while in the other group glucocorticoid was injected 30 min before kisspeptin
administration. Kisspeptin and glucocorticoid were also administrated alone. Coagulation assays of
the blood samples were conducted at 30 min and 60 min to analyze the anticoagulatory effect of
kisspeptin before and after glucocorticoid administration. Coagulation assays showed increased
clotting time, bleeding time, prothrombin time, activated partial thromboplastin time and
international normalized ratio. A noticeable decrease in plasma calcium concentration and increase
in potassium concentration were the outcomes. A significant decrease occurred in the platelet
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count, platelet distribution width, platelet crit, mean corpuscular volume, hemoglobin and
hematocrit. Mean platelet volume showed negative correlation with platelet count. Glucocorticoid
alone and glucocorticoid first and kisspeptin after administration revealed results opposite to that
when kisspeptin was administrated alone. No noticeable change was found in red blood cell count,
mean corpuscular volume and mean corpuscular hemoglobin concentration of all groups. The
present study showed that the anticoagulatory effects of kisspeptin are reversed upon glucocorticoid
administration.The current study suggests that glucocorticoid application may prevent the
anticoagulatory effect of kisspeptin via inhibiting the NF-xB pathway.

BIASED EXPRESSION, UNDER THE CONTROL OF SINGLE PROMOTER, OF HUMAN
INTERFERON A-2B AND ESCHERICHIA COLI METHIONINE AMINOPEPTIDASE
GENES IN E. COLI, IRRESPECTIVE OF THEIR DISTANCE FROM THE PROMOTER

AMINA ARIF!, NAEEM RASHIDY", FARHEEN ASLAM?, NASIR MAHMOOD? AND
MUHAMMAD AKHTAR??
1School of Biological Sciences, University of the Punjab, Quaid-e-Azam Campus, Lahore 54590
2Department of Allied Health Sciences and Chemical Pathology, University of Health Sciences,
Lahore 54600, Pakistan
3School of Biological Sciences, University of Southampton, Southampton SO16 7PX, UK

Human interferon o-2b and Escherichia coli methionine aminopeptidase genes were cloned
independently as well as bicistronically in expression plasmid pET-21a. Production of human
interferon a-2b was comparable to that of E. coli methionine aminopeptidase when these genes
were expressed independently in E. coli BL21-CodonPlus (DE3)-RIL. However, human interferon
a-2b was produced in a much less amount whereas there was no difference in the production of
methionine aminopeptidase when the encoding genes were expressed bicistronically. It is important
to note that human interferon o-2b was the first gene in order, after the promoter, and E. coli
methionine aminopeptidase was the next with a linker sequence of 27 nucleotides between them.

COMPARISON OF SNP VARIATION IN THREE NATIVE CATTLE (RED SINDHI,
DHANNI AND CHOLISTANI) BREEDS

HAMID MUSTAFA*!, HUSON HEATHER?, KHALID JAVED?, TALAT NASSER PASHA!,
AFZAL ALIY, KIM EUISOQ?, ADEELA AJIMAL® AND TAD SONSTEGARD?
1Animal Genetics Laboratory, Department of Livestock Production, University of Veterinary and
Animal Sciences, Lahore
2 Bovine Functional Genomics Laboratory, USDA/ARS, Beltsville, MD, USA
3Departmart of Wild Life and Ecology, University of Veterinary and Animal Sciences, Lahore
Corresponding author: Hamidmustafa@uvas.edu.pk

Although a large number of single nucleotide polymorphisms (SNPs) have been identified
from the bovine genome- sequencing project, few of these have been validated at large in
Bosindicus breeds. We have genotyped 60 animals, representing 3 cattle populations of Pakistan,
with the Illumina Bovine 700 K SNP BeadChip. These include 20 each samples of Red Sindhi,
Dhanni and Cholistani cattle. Analysis of 500,383 SNP markers revealed that the mean minor allele
frequency (MAF) was 0.23, 0.22 and 0.21 for Red Sindhi, Dhanni and Cholistani
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respectively. There was no such significant differenceof MAF observed among these three cattle
breeds (p<001). Across these cattle populations, a common variant MAF (>0.10 and <0.5)
accounted for an overall estimated 73.79% of the 500,383 SNPs. Investigation of these cattle
populations showed that on average, 16.64% of the markers were monomorphic. The level of SNP
variation identified in this particular study highlights that these markers can be potentially used for
genetic studies in native cattle breeds of Pakistan.

DEVELOPMENT OF A UNIVERSAL PRIMER SET FOR AMPLIFICATION OF
CYTOCHROME OXIDASE C SUBUNIT I (COIl) GENE IN URSUS THIBETANUS AND
URSUS ARCTOS

IRAM SHAHZADI* AND SAFIA JANJUAL2
YInstitute of Natural and Management Sciences, Rawalpindi
%Bioresource Research Centre, Islamabad
Email: safiajanjua@hotmail.com

DNA Barcoding is one of the advance techniques widely accepted as tool for specie
identification. Generating universal primers for amplification of COI gene of specific group of
species is one of the targets of this molecular taxonomy approach. Keeping this in mind the present
study was planned to design the primer pair for amplification of COI gene of bear species of
Pakistan. Using mitochondrial genome sequence of eight Ursid species, available in GenBank
database a degenerate primer set was designed manually and analyzed by IDT Analyzer. Under
standard PCR conditions, 750 bp COI gene of Ursus thibetanus and Ursus arctos was amplified.
The amplicons were sequenced and compared with each other as well as with all the available gene
sequences of Ursid member species Maximum homology (88%) was found between Ursus
thibetanus and Ursus americanus and these two species have minimum genetic distance 0.080. On
the other hand minimum homology was found between Ursus thibetanus and Ailauropoda
melanoleuca and have greatest genetic distance of 0.206. The Ursus arctos was found to be closely
related to Ursus maritimus. The study provided a primer pair which not only amplifies the COI
gene in bears of Pakistan (Ursus thibetanus and Ursus arctos) but it is also suggested that this
primer pair may also be used as universal primer for Ursids.

STUDY OF THE ROLE OF RFRP-3 SIGNALING IN REGULATING HPG-AXIS IN THE
ADULT MALE RHESUS MONKEY (MACACA MULATTA)

MADIHA WAZIR, AALIA BATOOL, RAHIA NAZ, ATTIA AZAM, LUBNA SAHAB AND
MUHAMMAD SHAHAH
Laboratory of Reproductive Neuroendocrinology, Department of Animal Sciences, Faculty of
Biological Sciences, Quaid-i-Azam University, 45230, Islamabad, Pakistan

Gonadotropin inhibitory hormone (GnlH) was first recognized as a bonafide regulator of
reproductive axis in avian species. There is now credible evidence that it also plays an inhibitory
role in the mammalian hypothalamic pituitary gonadal (HPG)-axis regulation. A putative inhibitory
role of GnlIH in the regulation of HPG-axis, under normal physiological conditions in adult male
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higher primates was investigated in the present study. This was done by administering a GnIH
antagonist, RF9 (adamantanecarbonyl-RF-2-NH2), to adult male intact rhesus monkeys (Macaca
mulatta) and assessing the testosterone response as an end parameter of the HPG-axis. The chair-
restrained habituated animals were distributed into two groups having similar body weights.
Control group (n=4) received normal saline (0.9% NaCl) as vehicle containing 0.0012% dimethyl
sulfoxide (DMSO), while the treated group (n=4) received RF-9, dissolved in normal saline
containing 0.0012% DMSO. On the first day of experiment, four bolus injections of normal saline
(Iml/animal) were administered intravenously at 2-hr interval to the control monkeys. Similarly, on
the second day of experiment, treated group animals were given four iv bolus injections of RF-9
(0.Img/kg BW) at 2-hr interval. Serial blood samples were collected at the interval of 20 minutes
during a 6-hr period which started just after first saline/RF-9 injection. Plasma testosterone
concentrations were determined by using a specific enzyme immlilloassay. Administration of RF-9
or saline did not affect mean plasma testosterone levels in the 6 hr sampling period. Overall means
of plasma testosterone levels and plasma testosterone area under curve (AVC) after saline and RF-9
injections, remained comparable between the treatments. Comparison of overall mean testosterone
and mean te~)tosterone AVC in short time windows following each injection of RF-9 also revealed
no effect of the treatment on plasma testosterone levels. In summary present study demonstrated no
significant role of GnlH in HPG-axis regulation, in normal adult male higher primates. However, it
remains to be seen if GnIH plays a role in regulation of the primate HPG-axis in physiological
conditions like stress, season, lactation and prepuberty.

DETECTION OF TOXOPLASMA GONDII DNA IN ENVIRONMENTAL FRUITS AND
VEGETABLES SAMPLES

ADEELA AJIMALY, AZHAR MAQBOOL?, KAMRAN ASHRAF?, AFTAB ANJUM?, ARSHAD
JAVED?, IMRAN MOHSIN?®, ASIF ADREES* AND HAMID MUSTAFA*3
!Department of Wild Life and Ecology, University of Veterinary and Animal Sciences, Lahore
2Department of Parasitology, University of Veterinary and Animal Sciences, Lahore
% Department of livestock Production, University of Veterinary and Animal Sciences, Lahore
4 Faculty of veterinary Sciences, Bhaudin Zakria University, Multan
* Corresponding author: Hamidmustafa@uvas.edu.pk

Toxoplasma gondii infections are prevalent in humans and animals all over the world. The
aim of the study was to estimate the occurrence of T. gondii oocysts in fruits and vegetables and
determine the genotype of the parasites. A total number of 200 fruits and vegetables samples were
taken from shops and home gardens located in the area of Muzafarghar District. Oocysts were
recovered with the flocculation method. Polymerase chain reaction (PCR) targeting the B1 gene
was used for specific T. gondii detection. Toxoplasma DNA was found in 12 samples. Genotyping
at the SAG2 locus showed SAG?2 type | and SAG2 type Il. This investigation is describing T.
gondii DNA identification in a large number of fruits and vegetables samples with rapid molecular
detection methods. The results showed that fruits and vegetables contaminated with T. gondii may
play a role in the prevalence of toxoplasmosis in Pakistan.
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GENE CLONING USING REAL-TIME PCR AMPLICONS OF MYCOPLASMA
GALLISEPTICUM AND MYCOPLASMA SYNOVIAE

SYED EHTISHAM-UL-HAQUE?, SAJJAD-UR-RAHMANZ AND MAZHAR I. KHAN?
* Microbiology Section, Department of Pathobiology, College of Veterinary and Animal Sciences, Jhang
2 Institute of Microbiology, University of Agriculture, Faisalabad, Pakistan
% Department of Pathobiology and Veterinary Science, University of Connecticut, Storrs, CT-
06269, USA. (mazhar.khan@uconn.edu).

Mycoplasma gallisepticum (MG) and Mycoplasma synoviae (MS) are important bacterial
pathogens of many avian species including chickens. Studies were performed to clone the Real-
time PCR amplicons of cytadhisen encoding surface protein (mgc-2 gene) of M. gallisepticum and
variable heamagglutinin surface protein (vIhA gene) of M. synoviae (indigenous isolates). Gene
cloning experiments were performed with TOPO TA Cloning® Kit (Invitrogen, USA) containing
plasmid vector pCR®2.1-TOPO® and Top-10 chemically competent E. coli, using One Shot®
chemical transformation procedure. Positive clones were selected as showing white colored
bacterial colonies on surface of LB (Luria-Bertani) medium plate. Plasmid DNA purifications were
performed using QIlAprep Spin Miniprep Kit (QIAGEN Inc., USA). PCR amplifications were
performed with specific primers on cloned purified plasmid DNA which have confirmed the
presence of 69bp amplicon indicating M. gallisepticum insert and 65bp amplicon indicating M.
synoviae DNA insert. In conclusion, these clones have exhibited a valuable addition into the
genomic library. Furthermore, these may serve as ready to use positive control in various
experiments pertaining to molecular detection and epidemiological investigations of the
mycoplasma isolates.

MOLECULAR CLONING OF INTERFERON REGULATORY FACTOR 5 (IRF5) GENES
IN RAINBOW TROUT, ONCORHYNCHUS MYKISS

ASMA KARIM,! AYHAM ALNABULSI!, JAMIE SCOTT?, MUHAMMAD S. MUGHAL?,
CHRISTOPHER SECOMBES! AND STEVE BIRD!
IScottish Fish Immunology Research Centre. Aberdeen University, Aberdeen AB24 2TZ, Scotland,
United Kindom
Zgpartment of Zoology, GC University, Lahore, Pakistan

The IRF family of transcription factors plays diverse roles in coordinating innate and
adaptive immune responses to pathogens mediated by the binding of pathogen-associated
molecular patterns (P AMPS) to cell surface and cytosolic pattern recognition receptors Most IRF
studies to date have focused on the functional role of IRFs in antiviral responses, their functional
and developmental roles in macrophages, dendritic cells. B and T cell lineages. RNA was extracted
from cells and tissues of spleen and head kidney. RNA was converted to cDNA. Six primers four
forward and two reverse primers were used dunng amplification of IRF5 gene under different PCR
conditions, PCR product was ligated. transformed and cloned. A portion of IRF5 gene was
amplified with the help of primers designed from Salmon f STs (expressed sequenced tags) data
base. A putative protein less than 1000 base pair waas obtained after running PCR products on gel.
After sequencing and BLAST?2 analysls the products were identified as IRF5 consisting of 678
nucleotides. When these nucleotides were translated, they resulted into 226 amino acids. These
amino acid sequences aligned well with IRF5 gene of Salmon.
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8. PHYSIOLOGY

EFFECT OF KISSPEPTIN-10 ON PLASMA TESTOSTERONE CONCENTRATION IN
ADULT MALE GERMAN-SHEPHERD AND LABRADOR DOGS WITH POOR
REPRODUCTIVE EFFICIENCY

ZULFIQAR ALI BEG, HUSSAIN AHMED AND SARWAT JAHAN
Reproductive Physiology Lab, Department of Animal Sciences, QAU Islamabad

In the present study role of Kisspeptin-10 in regulation of reproductive efficiency in adult
male dogs was investigated. Adult male German-shepherd dogs and Labrador dogs with poor libido
(n=5/group) and reproductively healthy dogs (n=3/group) were used for this study. Kp-10 (50
pg/animal) was injected through a tefelon cannula implanted in the saphenous vein. Blood samples
were collected 90 minutes before and 180 minutes after Kp-10 administration. Plasma T levels
were determined using Enzyme linked immuno assay (EIA) kits. Mean pre-treatment plasma T
concentrations in healthy dogs were significantly (P<0.01) high as compared to mean pre-treatment
plasma T concentrations in poor libido dogs. In reproductively healthy Labrador dogs, after Kp-10
administration, a significant increase in T levels was observed which reached its peak level
(P<0.001) at 90 min post Kp-10 administration. Mean post-treatment plasma T concentrations in
healthy Labrador dogs were significantly high (p<0.001) as compared to mean pre-treatment
plasma T levels. In poor libido dogs a significant (P<0.05) increase in T levels was observed at 30
min. This increase attain a maximum levels (P<0.001) at 120 min post Kp-10 treatment at 0 min.
Comparison between mean pre- and post KP treatment T concentrations also showed a significant
(P<0.001) difference. In healthy German shepherd dogs a significant (P<0.01) increase in T levels
was observed at 90 min and 120 min (P<0.001) as compared to 0 min sample. Mean pre- and mean
post-treatment T concentration were also significantly (P<0.01) different. In poor Libido German-
shepherd dogs, a significant (P<0.01) increase in T levels were observed at 60 min and 90 min
(P<0.001) post Kp-10 administration at time 0. Comparison between pre- and post KP treatment
also showed a significant (P<0.01) increase in T concentrations after Kp-10 treatment. These
findings suggest that Kp-10 has similar effect in canines as in other animals. These findings also
suggest that KP might have a role in maintaining reproductive efficiency in canines.

DEPRESSION ASSOCIATED OSTEOPOROSIS IN YOUNG ADULTS

LUBNA SHAHEEN AND IRFAN ZIA QURESHI
Laboratory of Animal and Human Physiology, Department of Animal Sciences, Faculty of
Biological Sciences, Quaid-i-Azam University 45320. Islamabad, Pakistan

Metal disorders are illnesses that manifest in the brain. About 450 million people suffer
from a mental or behavioral disorder. Mood disorders are a kind of mental problems characterized
by a disturbance of mood or persistent emotional states that affect how a person acts, thinks and
perceives his environment. Depression is a common mood disorder that presents with several
comorbid illnesses. Hypercortisolism is associated with rather severe forms of depression and
osteoporosis might be seen in those patients. Osteoporosis is a complex, multi-factorial condition
characterized by reduced bone mass and impaired micro-architecural structure. In the present study,
epidemiological survey was conducted in the general population for estimating prevalence of
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depression, evaluating the biochemical markers in depressive subjects and also evaluating the
possible pathogenic mechanism implicated in the loss of bone. A total of 2060 subjects were
assessed with the Beck Depression Inventory-1l. Serum calcium and alkaline phosphatase were
measured in 367 subjects and cortisol in 89 subjects. Results of epidemiological survey
demonstrated the prevalence of depression in the range of 42% ups and down, 25% mood
disorders, 12.6% clinical depression, 14% moderate depression, 5% severe depression, 0.9%
extreme depression. In the rural region, subjects of age group 14-18 years were more affected with
percentage age frequency of 82.5% whereas in the urban age group of 19-24 years with percentage
frequency of 90.3%. Analysis showed that females were leading the males r = 0.79486 and r 0.9967
rural vs urban respectively. Depressed subjects had significantly increased level of serum cortisol
(P < 0.01), alkaline phosphatase (P < 0.01) and but showed a decreased serum calcium (P < 0.05).
Percent correlation showed the positive correlation among depression type and cortisol levels (r =
0.381, P < 0.01), alkaline phosphatase levels (r = 0.183, P < 0.01) and negative correlation with
calcium levels (r = - 0.01, P < 0.05). It also showed the positive correlation between cortisol and
alkaline phosphatase (r = 0.235, P < 0.05), negative between cortisol and calcium (r = - 0.198, P
<0.05), negative between calcium and alkaline phosphatase (r = -0.23, P<0.05). The data suggested
that increase in serum cortisol was related to depression and caused a decrease in the adsorption of
calcium from intestine and renal tubule thus causing in turn elevation of alkaline phosphatase.
Prevalence of depression was more common in females than males and the age group of 19-24
years showed more severity than other age groups i.e., 14-18 years and 25-30 years in both rural
and urban regions.

MELATONIN SUPPLEMENTATION OF EXTENDER IMPROVES THE POST THAW
QUALITY OF BUFFALO BULL SPERMATOZOA

A. U. HUSNA,' M. S. ANSARI? B. A. RAKHA, R. IQBAL?, M., JABBAR?, R. EJAZ*, N.
ULLAH AND S. AKHTER?
1Animal Physiology Laboratory, Department of Zoology, PMAS Arid Agriculture University
Rawalpindi
2Department of Zoology, University of Gujrat, Gujrat

Oxidative damage to sperm during cryopreservation is possibly one of the main causes of
decline of their fertilizing ability. Present study aimed at evaluating the role of melatonin in
extender for its effect on post thaw quality of buffalo bull semen. For this purpose, two consecutive
ejaculates were collected from three Nili Ravi buffalo bulls using artificial vagina at weekly
intervals for a period of three weeks (three replicates). Qualifying semen ejaculates were diluted
(50x108 motile spermatozoa mlY) in Tris Citric Acid (TCA) extender with melatonin at O(control),
0.1, 0.5, 1, and 1.5 mM. Diluted semen was cooled to 4°C for 2 h and equilibrated for 4 h at 4°C.
Straws were then kept in liquid nitrogen vapours for 10 min and stored in the liquid nitrogen.
Thawing was performed after 24 h of storage, at 37°C for 30 seconds and sperm quality parameters
were assessed at post thaw. Sperm progressive motility, plasma membrane integrity, acrosomal
integrity, viability and chromatin integrity was improved (P < 0.05) in a dose dependent manner by
supplementing melatonin at 0.1 mM and 0.5 mM in extender compared to control; while higher
concentrations of 1 mM and 1.5 mM of melatonin resulted in a dose dependent decrease (P>0.05)
in aforementioned semen quality parameters. In conclusion, the addition of melatonin to buffalo
bull semen extender at 0.5 mM improved the post thaw quality of buffalo bull semen.
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MELATONIN IN EXTENDER IMPROVES THE FREEZABILITY OF SAHIWAL BULL
SEMEN

M. JABBAR!, M. S. ANSARI?, B. A. RAKHA!, R. IQBAL? R. EJAZ, A. U. HUSNAZ, N.
ULLAH! AND S. AKHTER?
1Animal Physiology Laboratory, Department of Zoology, PMAS Arid Agriculture University
Rawalpindi
2Department of Zoology, University of Gujrat, Gujrat

Antioxidants are used in semen extenders to reduce the effect of free radicals produced
during freeze thaw cycle. It was hypothesized that melatonin supplementation of extender will
improve the freezability of Sahiwal bull semen. The objective was to evaluate the effect of
melatonin at 0.1, 0.5, 1.0 and 1.5 mM in extender on post thaw quality of Sahiwal bull semen.
Semen was collected from three Sahiwal bulls with artificial vagina for a period of three weeks
(two ejaculates/week). The ejaculates having > 60% motility were extended with Tris-citric acid
extender containing melatonin at 0, 0.1, 0.5, 1.0 and 1.5 mM. Extended semen was cooled to 4°C in
2 hours and equilibrated for 4 hours at 4°C. Semen was filled in 0.5 ml straws at 4°C in the cold
cabinet unit. The filled straws were placed in liquid nitrogen vapours (-196°C) for 10 minutes and
cryopreserved. Sperm motility, plasma membrane integrity, viability and chromatin integrity of
each semen sample was assessed after thawing. Melatonin at 0.1mM and 0.5 mM improved the
post thaw quality of Sahiwal bull spermatozoa in a dose dependent manner, while higher
concentrations of melatonin resulted in a dose dependent decrease in semen quality parameters. In
conclusion, melatonin supplementation at 0.5 mM improved post thaw quality of Sahiwal bull
spermatozoa.

METABOLIC AND STRESS HORMONES REGULATION DURING ENVIRONMENTAL
STRESS

ABDULLAH A. SAEEDY, MANSUR A. SANDHU!, MUHAMMAD S. KHILJI*, MOHSIN
RAZA?, NASIR MUKHTAR?
!Department of Biomedical Sciences, Faculty of Veterinary and Animal Sciences, PMAS-AAUR
2Department of Physiology, University of Veterinary and Animal Sciences, Lahore
Department of Poultry Sciences, Faculty of Veterinary and Animal Sciences, PMAS-AAUR

Poultry industry is one of the largest growing industry of Pakistan. Rearing of birds is
practiced throughout the year under different climates and may have impact on the alteration of
plasma hormonal levels. Vitamin E / a-tocopherol is a lipid soluble vitamin and is known to be a
major chain-breaking antioxidant. In this study, effect of Vitamin E on hormonal values is studied
under cold stress, heat stress and control conditions. A total of 300 day old chickens, were procured
from open market and maintained at the Poultry Research Institute, Rawalpindi. Birds were
allocated into three groups (a) birds at 25+3°C (Group I; N = 100) (b) birds at 5+3°C (Group II; N =
100) (c) birds at 40+3°C (Group I1I; N=100) and were brooded to 21 days of age. In all groups,
birds were further subdivided into two groups, one served as negative control and the other was
given vitamin E (VE; 3g/Kg feed). The experiment was started from 21 day of age, and sampling
of five randomly selected birds was carried out on 42" day of age. Serum triiodothyronine (Ts),
thyroxine (T4) and cortisol hormone concentrations after the vitamin E treatment in heat and cold
stress broiler was determined by commercially available ELISA kits. Heat stress induced
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significant increase in serum cortisol level, but in VE treated group, its levels are quite suppressed.
During normal temperature conditions, VE treatment showed no significant effect on serum cortisol
level. Supplementation of VE decreased production of cortisol significantly in comparison of cold
stress with heat stress. Heat stress caused significant depression in T3 levels as the age progressed,
but normal temperature did not pose any significant change. VE supplementation results a
significant increase in the serum T3 levels in both heat stress and normal temperature. During cold
stress, VE supplementation resulted a non-significant change in T3 level. T4 concentrations were
non-significantly different in heat stress and normal temperature. VE supplementation did not
affect the concentration in both groups. However, during cold stress conditions, T4 concentrations
were significantly lowered in controlled group, whereas VE fed group showed higher levels of T4.
It was inferred from the study that supplementation of higher VE doses than the recommended one
can be beneficial to alleviate the negative effects of cold stress and heat stress.

ASSESSMENT OF A CYTOKINE, IL-6, A VASCULAR GROWTH FACTOR, VEGF AND
A HORMONE, LEPTIN INPATIENTS WITH DIABETIC RETINOPATHY

NARGIS PARVEEN AND IRFAN ZIA QURESHI
Khyber Medical College and Laboratory of Animal and Human Physiology, Department of Animal
Sciences, Faculty of Biological Sciences, Quaid-i-Azam University 45320. Islamabad, Pakistan

Type-1I diabetes mellitus is a devastating metabolic disorder affecting millions of people
around the world. Diabetic retinopathy is one of the three very significant microvascular
complications of progressing diabetes that leads ultimately to blindness. Sustained hyperglycemia
promote sneovascularization leading to hemorrhagic retina Factors like obesity, hypertension, and
elevated random and fasting plasma sugar, raised cholesterol level, hyperlipidmia, and serum
creatinine contributing to diabetes are very well known risk factors. The current study was designed
to determine the specific parameters, viz. serum and vitreous vascular endothelial growth factor
(VEGF), interleukin-6 (IL-6), and leptin in diabetic retinopathic patients. Serum levels were also
compared with diabetic but non-retinopathic patients and normal healthy subjects. Over 2000 male
and female patients of median age of 50 years ranging between 37-65 years were screened. The
results demonstrated significantly higher (P < 0.001) concentrations of serum IL-6 (70%), leptin
(64%) and VEGF (55%) in DNR, NPDR and PDR patients. Vitreous IL-6, leptin and VEGF
concentrations were alarmingly increased (100%, 93% and 100% respectively P < 0.001) in NPDR
and PDR patients. For conventional parameters significantly (P < 0.001) elevated BMI, RBS, FBS,
HbAlc, TG, LDL, serum and urine creatinine and urinary protein concentrations were found in DR,
NPDR and PDR patients. Values of these parameters were remarkably low (P < 0.001) in normal
subjects. All parameters were affected linearly with the severity of the disease. Accordingly highest
levels were found in PDR patients. Serum cholesterol concentrations were well in the range. HDL
concentrations were significantly reduced (P < 0.001) in DNR patients, NPDR and PDR patients;
but group comparisons showed slightly greater levels of HDL in NPDR and PDR patients than the
DNR patients. TC/HDL ratio and LDL/HDL ratio were also increased in NPDR and PDR patients.
Separate male and female comparisons did not show any significant differences with combined
male and female analysis demonstrating that the disease prevalence is irrespective of gender;
however a small female predisposition is evident from the data. Of 338 diabetic patients following
were the frequencies of non-retinopathy and retinopathy: DNR (11%), NPDR (31.95%) and PDR
(56.80%). Gender-wise, 38% (129) were males consisting of 12% DNR patients, 36% NPDR
patients, and 52% PDR patients. Of 209 female patients, 11% were DNR patients, 29% were
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NPDR patients, and 60% were PDR patients. The study points out that IL-6, leptin and VEGF can
be significant diagnostic factors in clinical settings to predict the probability of retinopathy. They
also demonstrated correlations, positive or negative, with some conventional parameters.

MELATONIN SUPPLEMENTATION OF IN VITRO MATURATION MEDIA IMPROVES
THE IN VITRO FERTILIZATION RATE OF BUFFALO OOCYTES

N. GILANI, A. AZAM, N.ULLAH AND S. AKHTAR
Animal Physiology Laboratory, Department of Zoology, Pir Mehr Ali Shah Arid Agriculture
University Rawalpindi, 46300, Pakistan

Oocyte maturation is the most critical step in the in vitro embryo production. Present study
was conducted to study the effect of melatonin supplementation of in vitro maturation (IVM) media
on maturation rate and in vitro fertilization (IVF) rate of buffalo oocytes. A total of 1179 ovaries
were collected from abbatoir at Sihala, Islamabad and transported to the laboratory in a thermos
having saline solution at 37°C. Then cumulus oocyte complexes (COCs) were aspirated from the
follicles having 2-8mm diameter. In experiment I, maturable grade oocytes were placed for
maturation in IVM medium (MM; TCM-199 having bovine serum albumin (BSA) 6mg/ml, 10
IU/ml LH, 0.5 ug/ml FSH, 1 ug/ml estradiol-17p and 50 ug/ml gentamicin) alone (control) or with
melatonin at 250 uM, 500 uM and 1000 uM in experimental groups covered with mineral oil. The
maturation dishes containing oocytes were placed in an incubator in a COz incubator at 39°C with
5% CO:2 and at 95% relative humidity for 24 hours. The maturation rate as assessed by cumulus
expansion and nuclear maturation did not differ in media supplemented with melatonin at 250 uM,
500 uM, 1000 uM and control. In experiment II, the oocytes were matured as described for
experiment |. After maturation, oocytes were incubated in 50 pl droplets prepared from the
fertilization TALP medium having 10ug/mL heparin for sperm capacitation. The fertilization
droplets were then kept for incubation at 5% CO2, 95% humidity and 39 °C temperature for 18
hours. The fertilization rate as assessed by sperm penetration and pronuclear formation was
improved when maturation medium was supplemented with 250 uM melatonin compared to
control. In conclusion, melatonin supplementation to serum free maturation media at 250 pM
improved the fertilization rate of buffalo oocytes.

PHYSIOGNOMIES OF OBESITY IN SPECIFIC FEMALE POPULATION OF KARACHI

AMBREEN AKRAM, SHABEER AHMED, RUBINA MUSHTAQ AND REHANA MUSHTAQ
Federal Urdu University of Arts Science and Technology, Karachi

It is well implicit now that characteristics of obesity vary in different populations for
subsequent health risks. The present study observes the features of obesity in the female
populations from a few educational institutions. One hundred and sixty five obese females between
18 to 55 years of age volunteered for the study. The obesity specific data included body mass index
(BMI), waist hip ratio (WHR), systolic blood pressure (SBP), diastolic blood pressure (DBP) and
fasting blood sugar (FBG) levels. The mean age of the obese subjects was 29.280+0.7 years. The
average BMI was 32.43+0.4; WHR: 0.84+0.005: SBP: 121.2+0.9 mmHg; DBP: 81.9+0.8 mmHg
and FBG level at 99.25+1.32 mg/dl in the obese volunteers. The data predicted significant
correlation between BMI and WHR. In comparison in control volunteers the average age was



206 ABSTRACTS OF 33RP PAKISTAN CONGRESS OF ZOOLOGY

22.5440.752 year: BMI: 21.17 + 0.488; SBP: 109.26+1.25; DBP: 79.41+1.7 and FBG: 95.71+1.25
mg/dl. In controls significant correlation was displayed between SBP and FBG (P>0.041) and DBP
and SBP (P>0.001). The results were compared with other populations and are discussed.

WALNUT TRIM DOWN LIPID PROFILE AND BMI IN OBESE MALE IN DIFFERENT
ETHNIC GROUPS OF QUETTA POPULATION, PAKISTAN.

REHANA MUSHTAQ?!, RUBINA MUSHTAQ! AND ZAHIDA TASAWAR KHAN?
Ywafagi Urdu Universitynof Arts, Science & Technology Gulshion Igbal Campus Karachi.
2Institute of Pure and Applied Biological Sciences, Bahauddin Zakriya University, Multan,

Pakistan

A total of 64 male obese subjects were randomized to observe the effect of 40 g of walnut
in daily breakfast on lipid profile and Body Mass Index (BMI), Total Cholesterol (CHO),
Triglyceride (TG) High Density Lipoprotein (HDL) cholesterol and Low Density Lipoprotein
(LDL) cholesterol in obese male subjects of various ethnics, i.e. Baloch (B), Pathan (P), Hazara (H)
and Punjabi (PU) residing in Quetta region of Balochistan, were designed. A batch of 32 obese
male subjects, 8 from each ethnic group as a control and another batch of 32 obese males 8 from
each ethnic group as treated were selected. Twelve hour fasting blood samples a day after stoppage
of walnut were taken from obese control and obese walnut supplemented subjects. Daily walnut
consumption in obese male subjects evidently demonstrated reduced BMI in all ethnic groups.
Walnut supplementation in obese exhibited significant reduction in cholesterol level in Baloch (P <
0.001) and Punjabi (P < 0.01) males. There was profound and statistically significant [B (P < 0.05),
P (P <0.05), H (P <0.01) and PU (P < 0.05)] elevation in HDL-C in all male ethnic groups. In
male sub-population LDL-C was significantly [P (P <0.01), H (P < 0.001) and PU (P < 0.05)]
reduced in these groups. Walnut supplementation showed pronounced reduction [B (P < 0.001), P (
P < 0.05), H (P < 0.001) and PU (P < 0.001)] in triglyceride levels The positive influence of
walnut on lipid profile suggests that walnut rich diet may have advantageous effects beyond
changes in plasma lipid level.

OBESITY PHYSIOGNOMIES OF MALE VOLUNTEERS OF SOME EDUCATIONAL
INSTITUTIONAL COMMUNITY AT KARACHI

SHABBIR AHMED, AMBREEN AKRAM, RUBINA MUSHTAQ AND REHANA MUSHTAQ
Federal Urdu University of Arts Science and Technology, Karachi

The characteristics of obesity in males are in contrast to the females. Thus obesity is
assessed clearly in gender domains. The present work observes the features of obesity in the male
populations at a few educational institutions in Karachi. A group of 142 males were sampled for the
data of body mass index (BMI), waist hip ratio (WHR), systolic blood pressure (SBP), diastolic
blood pressure (DBP) and fasting blood sugar (FBG) levels. The mean age of the volunteers was
28,22 +0.691 years; BMI: 32.3 + 0.599; WHR ratio: 0.92 + 0.01; SBP: 119.96 + 1.28mm; DBP:
84.618 + 0.932 mmHg and FBG 98.31 + 1.59 mg/dl. The significant correlation was observed
between DBP and SBP (P < 0.001) and FBG and BMI (P > 0.061). In comparison in control
volunteers the average age was 24.54 + 0.752 year; BMI: 22.27 + 0.400; SBP: 105.26 + 1.29
mmHg; DBP: 80.41+ 1.7 mmHg and FBG 97.71 + 1.25 mg/dl. Significant correlation was
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displayed between SBP and FBG (P > 0.041) and DBP and SBP (P > 0.001). The results are
compared and discussed.

TIME DEPENDENT CHANGES IN CIRCULATING BIOMARKERS DURING DIABETIC
PREGNANCIES: PERSPECTIVE CASE STUDIES IN LOCAL POPULATION

ARIF MALIK!* SABA IQBAL?, ABDUL MANAN?, SARA ZAHID?!, RABAIL ALAM?,
MAHWISH AROOJ® AND MAHMOOD HUSAIN QAZI®
!Department of Physiology, College of Medicine and Dentistry, University of Lahore
2Institute of Molecular Biology and Biotechnology (IMBB), The University of Lahore
3Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding author: E-mail address: arifuaf@yahoo.com

The aim of study was to estimate the changes of circulatory biomarkers in normal
pregnancy and diabetic pregnancy in each trimester. The results showed imbalance between ROS
and antioxidants. Increase oxidative stress throughout the pregnancy and compared that stress level
with known diabetic pregnant group. In normal pregnancy the MDA (1.82+0.16 pmol/ml) levels
were high but the level are much higher in diabetic pregnant (4.48+0.32 umol/ml) group in 3™
Trimester. Similarly the levels of Sialic acid and neuraminidase are higher in diabetic pregnant
group than normal pregnant group. As well as total cholesterol, HDL and TG is increase in diabetic
pregnancy as compere to normal pregnancy. GSH, SOD and catalase (antioxidant stress markers)
increased during pregnant group as compare it with diabetic pregnant group. So all the above
results showed that ROS production increased in pregnancy and antioxidative stress enzymes
balance was disturbed towards destruction more in diabetic pregnancy. The said biochemical
parameters in trimester groups were statistically significant (P<0.05).

COMPARATIVE EVALUATION OF SILAGE VERSUS HAY OF MILLET CONSERVED
AT BLOOM STAGE AS BASAL DIET ALONG WITH CONCENTRATE SUPPLEMENT
IN STALL-FED BUFFALO CALVES

MUHAMMAD IQBAL ANJUM* AND IMADAD HUSSAIN MIRZA
Animal Nutrition Program, Animal Sciences Institute, National Agricultural Research Centre,
Islamabad.
*Corresponding author: mianjum_narc@yahoo.com

Twelve Nili-Ravi buffalo calves (age 10-12 months, and average body weights 157+7.202
kg) were randomly divided into two groups A and B with 6 in each. Group A was fed millet silage
while group B was offered millet hay ad-libitum as a basal diet. All the animals were supplemented
with compound feed (Crude protein=15% and Total Digestible Nutrient=67%) @1% of body
weight. The study lasted for 100 days (December to March). Millet green fodder was conserved as
silage and hay (6-8 tons each) at bloom stage (about 30% DM) during October. Fodder was cut
and chopped by chopper machine, conserved it into underground cemented pit, pressed by rolling
of tractor and finally sealed with polyethylene sheet. Same fodder was used for millet hay making;
whole stalks were sun dried and kept in roofed shed and chopped before feeding. The study lasted
for 100 days (December to March). Daily feed intake and fortnightly weights were recorded.
Growth trial was followed by a digestibility and nitrogen balance trial. Dry matter (DM) intake of
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group A was higher than group B (5.45 vs 5.21 kg/head/day) but statistically the difference was
non-significant (P>0.05). However, 10% higher (P<0.05) total body weight gain (59.58 vs. 54.04
kg) or average daily weight gain (596 vs 540 grams/head) were observed in group A compared to
group B, respectively. The feed conversion ratio (FCR) i.e., kilograms of feed consumed per kg
weight gain was found to be 9.14 and 9.65 in groups A and B, respectively. The digestibility of
DM, crude protein (CP), crude fibre (CF) and neutral detergent fibre (NDF) was significantly
(P<0.05) higher in group A compared to group B. It may be concluded that millet silage is better
than millet hay in terms of better weight gain, FCR and nutrient digestibility in buffalo calves.

IMMUNE RESPONSE OF MEAT TYPE CHICKEN DURING EXTREME WEATHER
STRESS

MUHAMMAD SAAD KHILJI, MANSUR A. SANDHU, ABDULLAH A. SAEED, RIAZ H.
PASHA AND MUJEEB R. SAHOO
Department of Biomedical Sciences, Faculty of Veterinary & Animal Sciences, PMAS, Arid
Agriculture University, Rawalpindi, 46300, Pakistan

Bird’s life is constantly challenged by stress whether either in wild or captivity. However,
every avian species respond differently towards these stressors. Throughout the life of broilers
these stressed conditions should be least to attain best performance. Among these, environmental
stressors predominantly affect the bird’s immune status (innate and humoral immune response). A
number of 300 day old broiler chickens were procured and kept in environmental control house. At
the age of 21 days, the birds were divided into three groups, (a) birds at 25+3°C (Group I; N = 100)
(b) birds at 40+3°C (Group Il; n=100) (c) birds at 5+3°C. Each group was further divided into 2
subgroups. One subgroup from each temperature group was supplemented vitamin E (3g/Kg feed)
while their counter subgroup served as control for their respective temperature categories. Five
birds from each group were randomly selected and their blood was collected through direct heart
puncture. Blood sampling was done at 21%, 28, 35" and 42" days of age. Before 7 days of blood
collection, birds were given intravenous injection of 0.5% washed sheep red blood cells (SRBC).
The serum antibody titer against SRBC was found to be significantly higher in all three temperature
groups when supplemented with vitamin E as compared to control groups. Similarly, serum 1gG
and IgM titers were also significantly higher in vitamin E supplemented groups than in control
groups. Also, serum antibody titer against ND was higher in vitamin E supplemented groups as
compared to control group. From these results it can be concluded that vitamin E supplanted diet
significantly improves the immune response of birds through increased antibody production and
may also help them fight against different infectious diseases.

POTENTIAL OF HALOPHYTIC GRASSES AND SHRUBS AS CATTLE FODDER IN
PAKISTAN

HAIBAT ALI,'¥?* KHALIL AHMED,! A.N. NAQVI* AND M. AJMAL KHAN?
!Department of Biological Sciences, Karakaram International University, Gilgit-Baltistan-15100,
2Institute of Sustainable Halophyte Utilization, University of Karachi, Karachi-75270
*Corresponding author: email: haibat.ali@kiu.edu.pk (Dr.Haibat Ali)

Burgeoning world population, rapid urbanization and industrialization are exerting pressure
on the already dwindling supplies of good quality water and arable lands; as a consequence food
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production is not sufficient to meet the requirement of man and his animals. This study aims at
exploring the potential of halophytic resources found in arid and/or saline areas of Sindh and
Balochistan provinces of Pakistan as suitable alternative to conventional cattle feed. Perennial
grass- Panicum turgidum Forssk. with a high potential yield of >50,000 kg ha year when raised
with brackish water (EC 8-10 dS.m™) on saline land (EC 10-12 dS.m), can be used both green and
dry as a replacement of maize and wheat straw respectively. Secondary metabolite contents are not
high enough to be harmful for animals and it is comparable to conventional fodder in terms of body
weight gain of calves and quality of meat. Dried and chopped Desmostachya bipinnata- another
perennial halophytic grass, could also replace wheat straw as a dry fodder when used in
combination with green P. turgidum or maize. Energy ration in diet was vital for weight gain of
animals; its absence sustained weight only for about 6-7 weeks after which the weight started to
decrease and was restored only on supplementing the diet with the missing ingredients. Cotton seed
cake (10% of energy ration) and molasses (5% of energy ration) could be replaced to a similar
extent with Prosopis juliflora pods and Manilkara zapota (Sapodilla) fruit respectively, thus
bringing down the cost of production. The findings of this study may be applicable under similar
environmental conditions elsewhere like the region from Rajasthan in India extending all the way
to Morocco including Pakistan, Middle East, North and Central Africa.

SOUND PRODUCING APPARATUS OF GRYLLUS TESTACEOUS WALKER
(ORTHOPTERA:GRYLLIDAE) AND THEIR IMPORTANCE IN RECOGNITION OF
RELATED TAXA

NASREEN KHAN! AND IMTIAZ AHMAD?
!Department of Zoology, Jinnah University for Woman, Karachi.
2Department of Agriculture, University of Karachi, Room No. 15, Biological Research Centre.

Earlier the species of crickets Family Gryllidae were identified worldwide by their external
morphological characters including those of their external male and female genitalia.Fulton (1932)
was the first worker to use song to differentiate cricketspecies complex recognizing the bunch of
sibling species, on the basis of songs and specific behavior of receptive females. Specimens of G.
testaceous Walker were collected from Parachanar in Khyber Pakhtoon Khaw, appeared newly
recorded from this locality of Pakistan the male specimen was subjected to Scanning technique of
Electron Microscopy following the techniques of David et al. (2003). For SEM the specimen was
boiled for a few minutes, and then the right tegmina was removed from the specimen and mounted
on a stub, placed in a desiccator with Silica gel to dry. The sample was placed to coat with auto
coater into JEOL model No. JFC-1500 Japan having gold target, which coated up to 300°A, then
scanned with Scanning Electron Microscopy, using JEOL Japan model No. JSM 6380A and
studied as SEM pictures ofthe file from the ventral region at magnification 220X, from Centralized
Science Laboratory, University of Karachi, Karachi. Stridulum is a complexsound producing
apparatus in different species of Gryllidae. The morphology of teethpresent therein appear similar
among individuals of the same species and highly diversified among different related taxa. The
stridulum pattern, the stridulatory file and the number of teeth there in appear important characters
to distinguish males of G. testaceous Walker from other related taxa found in Pakistan.
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SEX RATIO OF CALVES IN INDIGENOUS AND CROSSBRED DAIRY COWS; EFFECT
OF BREEDING METHOD ON CALF SEX RATIO

MUHAMMAD IJAZ KHAN,! BEENISH SHAHID,2 SAMINA JALALI2S. A. SHAMI, 3
MOHSIN ALI MIRZA! AND ASHFAQ AHMED QAZI*
!Livestock Development Research Centre, Muzaffarabad
2University of Azad Jammu and Kashmir, Muzaffarabad
3Quaid-i-Azam University, Islamabad

The number of male, female calves and their sex ratio in indigenous and crossbred dairy
cows was investigated in present research work. The data used in this study was obtained from
Livestock Development Research Centre, Muzaffarabad. A total of 259 (118 females, 141 males)
births were studied, of which 27 (12 females, 15 males) were from indigenous, 123 (56 females, 67
males) from Indigenous x Jersey (F1), 54 (26 females, 28 males) from F1 x F1 (F2) and 55 (24
females, 31 males) from F1 x Friesian cows. Sex ratio of calves from indigenous, Fi, F2 and F1 x
Friesian cows was 10099:1258d, 10099:12038¢, 1002%:10843 and 10092:12943
respectively. Chi-square test showed that male and female births were not significantly (P > 0.050)
different from each other in all the breeds groups. Sex ration of calves from artificially inseminated
cows and calves obtained as a result of natural service from crosshred cows was also studied in this
research work. In artificially inseminated cows 123 births were recorded, of which 56 were females
and 67 were males (10022:1253 ). Crossbred cows through natural service gave birth to 109
calves, of these 50 were females 59 were males (1002 2:1183 ). However, the difference between
male and female births was not statistically different from zero (P > 0.05) in both artificially
insemination and natural service.

EFFECT OF EXOGENOUS TESTOSTERONE TREATMENT ON SEXUAL ACTIVITY
OF MALE ONE-HUMPED CAMEL DURING NON-BREEDING SEASON IN PAKISTAN

RIAZ HUSSAIN PASHA!, ANAS SARWAR QURESHI? AND WAEL A, KHAMAS?®
“Department of Veterinary Biomedical Sciences PMAS-Arid Agriculture University, Rawalpindi
2Department of Anatomy, University of Agriculture, Faisalabad
3 College of Veterinary Medicine, Western University of Health Sciences, Pomona CA, USA

Male dromedary is a seasonal breeder, winter and early spring (Nov-March) constitute the
rutting season of camel in Pakistan. It is well established and most of the scientists believe that
camel breed in specific days of the year throughout world, but contrary to it some authors have
suggested that camel can breed throughout the year, by proper food supply and photoperiod control.
So this study was designed to evaluate the effect of exogenous testosterone on the sexual activity of
male camel during non-breeding season in natural ecology of Punjab, Pakistan. Six healthy, adult
(6-9 years old), male camels were given exogenous testosterone (Testoviron depot 250 mg, @ dose
10ml intramuscular ) at an interval of one week for one month (August, 2010). Behavioral and
physical signs were recorded on daily basis and the blood samples were recovered one hour before
each injection, then three days after each injection and during autumn season. Blood samples were
also collected during the months of September and October, to record the serum testosterone
concentration during autumn. Serum testosterone concentrations were monitored by RIA
Testosterone kit, direct IM1119 IMMUNOTECH (Beckman Coulter Company, USA). The testes
of each camel were scanned during experimental period and during autumn using a B-mode real
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time ultrasound scanner (Picker CS 9100-Model EUB-405 Tokyo, Japan) equipped with a 7.5-MHz
linear-array transducer. Means, standard error and percentage were computed using Microsoft
Excel software. One-way ANOVA (STATISTICA 6.0) was used to analyze monthly hormonal
variations. The mean serum testosterone concentration (ng/ml), one day before commencement of
treatment, 03, 07, 10, 14, 17, 21, and 24 days after treatment was recorded as 0.32 ng/ml, 0.72,
1.06, 2.09, 1.01, 1.23, 0.97 and 1.66 ng/ml, respectively. It was recorded as 0.29 and 0.65 ng /ml
during the months of September and October. All the experimental animals showed docility in
summer season. Almost all the rutting behavioral signs including; anxiety, restlessness, urine
spraying, poll and salivary glands secretions, frequent diarrhoea and fighting were almost absent
during the autumn season. Ultrasonic picture of testes during autumn appeared as least echogenic
and reduced in size due to decrease in the interstitial contents. Present study revealed low sexual
activity and serum testosterone level during non-breeding season even after the treatment of camels
with the exogenous testosterone.

PHYSIOLOGICAL AND BIOCHEMICAL POTENTIAL OF SILYMARIN,
GLYCYRHIZIN AND PICRORHIZIN ON CCls INDUCED LIVER INJURY IN MICE

ARIF MALIK!* SARA ZAHID!, ABDUL MANAN?, RABAIL ALAM?, SAIMA SADAF?,
MAHWISH AROOJ® AND MAHMOOD HUSAIN QAZI®
YInstitute of Molecular Biology and Biotechnology, The University of Lahore
2Institute of Biochemistry and Biotechnology, University of the Punjab, Lahore
3Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

Carbon tetrachloride (CCly) is a well-known hepatotoxin that is widely used to induce toxic
liver injury in a range of laboratory animals. Physiological and biochemical potential of silymarin,
glycyrhizin and picrorhizin was evaluated by the serum levels of some liver enzymes like AST (P =
.024), ALT (P =.013) and ALP (P =.019) and total protein (P = .031) were evaluated as a marker
of liver injury. Moreover another crucial biochemical parameter MDA (P = .011), one of the
products of lipid per oxidation was also evaluated with three antioxidants, GSH (P = .017), SOD (P
=.008) and catalase (P = .009). In conclusion, the combined effect of silymarin, glycyrrhizin and
picrorhizin showed most effective action as compared to individual or dual treatment in CCls
induced liver injury in mice.

ANTIDIABETIC AND ANTIHYPERLIPIDEMIC POTENTIAL OF DIFFERENT
EXTRACTS OF FRUITS OF AEGLE MARMELOS IN MICE

ARIF MALIK!* HAFIZ MUHAMMAD ARSALAN?, SALMA ASLAM!, RABAIL ALAM,
HAFIZA SHAMAILA MURAWAT?, FARAH NAZ!, SARA ZAHID?!, ABDUL MANAN?,
MAHWISH AROOJ? AND MAHMOOD HUSAIN QAZI?

! Institute of Molecular Biology and Biotechnology, The University of Lahore
2Centre for Research in Molecular Medicine (CRIMM), The University of Lahore
*Corresponding Author: E-mail address: arifuaf@yahoo.com

This study was designed for the evaluation of antidiabetic and antihyperlipidemic effects of
different extracts of fruits of Aegle marmelos in mice. For this purpose 25 mice were acclimatized
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in the experimental rooms of the department of Pharmacology and Toxicology for one week prior
to study. These animals were given food and water ad libitium. Food and water were withdrawn
from all experimental animals for an hour before drug treatments and restarted just after
administration of drug. The experiment was carried out after one week of adjustment period. Mice
weighing 15-30gm were made diabetic by injecting 150mg/kg body weight of isotonic solution of
alloxan intravenously in the marginal ear vein to induce hyperglycemia. Eight days after injection,
serum glucose levels of all surviving mice were determined and the mice with serum glucose levels
greater than 200mg/dl were considered as diabetic and were used for study. The mice were divided
into 05 groups i.e. A, B, C, D and E containing 05 animals in each. Group A was kept as untreated
control, Group B was administered glibenclamide (10mg/kg), and Group C was treated with
Petroleum ether extract of fruits of Aegle marmelos, Group D was treated with chloroform extract
and Group E was treated with aqueous extracts. All the drug preparations/extracts were given
orally. Treatment was given once a day and continued for 35 days. Samples of blood from test
animals were withdrawn at the intervals of 07, 14, 21, 28 and 35 days. Change in serum glucose
level, lipid profile and change in body weight were tested and compared among the groups. It is
clear that aqueous extract of Aegle marmelos fruit has potent antidiabetic and antihyperlipidemic
effect in alloxan induced diabetic mice as compared to petroleum ether extract and chloroform
extract.

PREVALENCE OF GYNECOLOGICAL PROBLEM IN GILGIT, GILGIT-BALTISTAN

SHABINA JABEEN?, NAZIR AHMED LONE? AND SAJIDA ASGHAR!
!Department of Biological Sciences, Karakoram International University Gilgit, Gilgit-Baltistan.
2 Department of Envirnomental Sciences, Karakoram International University Gilgit, Gilgit-
Baltistan.

A cross sectional prospective study was conducted from February to March 2011 in Gilgit
at District Head Quarter Hospital and Central Military Hospital. Data was collected through
interviews from patients after verbal consent. A total number of 160 women were interviewed
directly. Random sampling among different reproductive age group was done. The average age of
patients was 30 years. Dysfunctional Uterine bleeding (17.4%) and Vaginitis (17.4%) of different
types were the most common problems in this study. The prevalence of other problems such as
infertility, fibroids, anemia, urinary tract infections and pelvic inflammatory diseases was found to
be between 4.2% to 13%. Retroverted uterus (0.7%) and Rectovaginal fistula (0.7%) were least
common. Low economic statuses (73.1% house wives), illiteracy (53.1% illiterate), carelessness
about health issues, early marriages (average age: 17 years).

ANTHROPOMETRIC PROFILE ASSESSING HEALTH RISKS OF YOUNG ADULTS OF
MIRPUR REGION

RASHAD MAHMOOD, ABDUL MAJEED CHEEMA AND M. H. QAZI
Institute of Molecular Biology and Biotechnology, The University of Lahore, Lahore

Anthropometric contour has proved to be a useful index for assessing its vulnerability to
degenerative diseases and their risks factors in a population. Presently in the different region of
World researchers are focusing on children and young adult populations in development of the
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metabolic disorders because of urbanization and changing life style. Young adult females (n: 423)
of an average age of 19.11+0.095 years and males (n: 241) of mean age of 18.82+0.110 years
volunteered for the study at various educational colleges from Mirpur region of Kashmir. Based on
international body mass index (BMI) criterion in the females 20.2% were obese, 26.2% overweight,
36.2% in normal range and 17.4% were underweight. In case of the males 24.5, 32.5, 32.0 and
11.0% were assessed in obese, overweight, normal and underweight BMI. On the basis of ethnic
based criterion of South Asia waist circumference was within normal range in all females including
the obese and overweight categories, in the males however waist circumference was 35% and
13.5% greater than the upper limit of normal range in obese and overweight respectively depicting
evident central obesity. The waist-hip ratio (WHR) was higher in overweight compare to within
normal range in obese females whereas in the males obese exhibited greater WHR only showing
the evident gender difference in the parameter. The results of the study are worked out for
correlations and compared with reports of other populations. It