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MessageMessageMessageMessageMessage

It is a privilege and honour to announce that Pakistan Journal of Scientific and
Industrial Research (PJSIR) completed fifty years of its publication  (in the year 2007).
This Journal was launched way back in 1958 by Prof. Dr. Salimuzzaman Siddiqui (Late),
the renowned scientist and founder of PCSIR, to disseminate the research findings of
the scientists and technologists, primarily those of PCSIR, for the benefit of the global
scientific community. Inspite of many technical and financial hurdles the Journal stuck
to its commitment and continued its uninterrupted publication. I congratulate the
Editorial Team of the Journal for the commendable work. It is also appreciated that the
Journal gives exposure to the researches relating to the indigenous as well as third world
issues.

It is a matter of pride that  PJSIR has kept pace with the times and continuously
improved its standard in keeping with the advances in knowledge. The world has
become a global village and it is not possible to work in isolation or keep the scientific
developments undeclared. The Journal conforms to the international standards and it is
hoped that it will be enlisted with the International Scientific Institute (ISI) for the grant
of Impact Factor. I wish and pray for  continued success of the Journal in the times to
come.

   Shehryar Khan
   Chairman PCSIR

(iii)



MessageMessageMessageMessageMessage

It is a matter of great pleasure and pride in knowing that “Pakistan Journal of
Scientific and Industrial Research (PJSIR)”, the bimonthly Journal of PCSIR has com-
pleted fifty years of its uniterrupted publication.

Prosperity of industrialized countries is attributed to their advancement in the field of
science and technology. Pakistan is blessed with abundant natural resources. With the
passage of time, more mineral deposits are being discovered and unexplored resources
are being explored; what required is to make these valuable deposits utilizable through
research and developmental work. PCSIR has carried out tremendous work on these
lines and its Journal (PJSIR) has performed the task assigned to it for disseminating
research findings in a standard format to scientific community globally.

In the light of current global challenges and threats posed by the internal and external
factors, concerted R&D efforts are required to be undertaken by the scientific
community at national level to help in providing solutions for the critical problems being
faced by industrial/S&T sector. Substantial amount has been allocated by the Govern-
ment of Pakistan for human resource development and improvement of infrastructure at
research institutes and technical training centres for the promotion of S&T based
research activities. It is hoped that, PCSIR in particular and the scientific community in
general, will put extra efforts towards this endeavour. I pray that Pakistan Journal of
Scientific and Industrial Research (PJSIR) may continue its uninterrupted publication
as in the past and prosper further in future to achieve the highest standard of recognition.

   Jamil Ahmed Chaudhry
   Member (Science) PCSIR

(v)



EditorialEditorialEditorialEditorialEditorial

Pakistan Journal of Scientific and Industrial Research (PJSIR), the prime Journal of
PCSIR, completed fifty years of its publication in the year 2007  and this year, its Golden
Jubilee is being celebrated. The Journal disseminates the researches carried out by the
scientists, primarily those of PCSIR, to the global scientific community. It conforms to
the international standards and the papers published in it are pre-reviewed by the
subject experts of international stature.

Two important projects, exclusively designed for the Golden Jubilee of the Journal, are
on the anvil. One relates to the preparation of the Index to the Contents of the past fifty
volumes of the Journal which is likely to be launched shortly. The second one is in the
process of implementation with the collaboration of the Institute of Research Promo-
tion (IRP); via the latter’s  Pak Database (PDP), access to the abstracts of the papers
published in the Journal during the last fifty years will be freely available.

A number of new features recently inducted emblazon the year of celebrations.
Computerization of the overall activities has inducted a number of improvements in the
system. The total time consumed in the processing of the papers has been reduced down
to one month and the activation of the website of the Journal (www.pjsir.org) has
facilitated on-line users, authors and referees. Lately introduced Manuscript Tracking
System has made submission of papers and their book-keeping a lot easier.

The assistance of the reviewers of papers and the Higher Education Commission (HEC)
is heartily acknowledged. Without scholarly contribution of the former and guidance
and financial assistance of the latter, it would have been difficult to implement many
corrective measures. It is hoped that valuable suggestions and guidance of the scientific
community to further improve the standard of PJSIR would remain available.

Dr. Kaniz Fizza Azhar
        Executive Editor

(vii)



Introduction
Pakistan Journal of Scientific and Industrial Research (PJSIR)
completed its fifty years of uninterrupted publication in the
year 2007; it started its publication in 1958 as a quarterly.
Before going further into the subject matter under
review, it seems appropriate to reproduce here ‘The Foreword’
that appeared in the first issue of the Journal. This Foreword
was written by Prof. Dr. Salimuzzaman Siddiqui, the founder
Chairman of the Pakistan Council of Scientific and Industrial
Research (PCSIR); it describes not only the importance of
scientific research in the industrial development of the
country but also provides a broad scenario that prevailed in
the country at that time and how steps were taken to build up
the infrastructure that is necessary for scientific and
industrial research. The need for bringing out the Journal of
Scientific and Industrial Research is described in the said
‘Foreword’ alongwith the desire to develop this Journal into a
monthly publication ‘as early as possible’.

Foreword
“Recognizing the importance of scientific research in the
industrial development and prosperity of a country, the
Government of Pakistan took early steps to build up
an organization for industrial research in the country and
the creation of the Department of Scientific and Indus-
trial Research in 1949 under the Ministry of Industries
was the first step in this direction. As a result of the
activities of this Department, the constitution of Pakistan
Council of Scientific and Industrial Research was drawn
up with due reference to the structure of the organization
in the pre-independence period, and to the special needs
and requirements of the greatly changed situation in
Pakistan and the Council was established as an autono-
mous body in April, 1953.

Fifty Years of Pakistan Journal of Scientific and Industrial Research
- An Overview With Reference to PCSIR Laboratories

Shafiq Ahmad Khana* and Muhammad Saleemb

a4-A, PCSIR Employees Cooperative Housing Society, Phase-I, Lahore, Pakistan
bDirector General, PCSIR Laboratories Complex, Ferozepur Road, Lahore-54600, Pakistan

(received February 15, 2008; revised March 4, 2008; accepted March 22, 2008)

The functions of the Council cover a wide range of
activities generally directed towards the promotion and
fostering of  scientific research having a bearing on the
industrial development of the country and utilization of
its natural resources to the best economic advantage.
While the scope of the activities of the Council has been
kept broad and comprehensive, due priority is given to
problems, which are of importance to the immediate needs
of the country.  In the pursuit of such a programme, how-
ever, it is generally recognized that, if science is to get a
chance of effectively promoting the industrial develop-
ment of the country, laboratory investigations in both pure
and applied fields, followed by research development
work on a pilot plant scale, will all have to come under
the purview of the Council’s activities.

By far the most important among the aims and objects of
the Council was the establishment of National Laborato-
ries in the two wings of the country**. On the recom-
mendations of a Planning Committee constituted by the
Council, a plan was accordingly worked out for the
establishment of four such Laboratories, namely, the
Central Laboratories at Karachi, and three Regional Labo-
ratories at Dacca**, Lahore and Peshawar, to take care
of industrial problems specific to these areas. These Labo-
ratories comprised 21 functional Research Divisions,
allocated among them according to the requirements of
the various regions. While the planning and construction
of these Laboratories are still proceeding, arrangements
were made early for setting up the nuclei of the Labora-
tories in temporary buildings.

This was considered a matter of importance, because it is
only work done and results achieved that can lend mean-
ing and reality to organizational activities and, moreover,
the progress of the nucleus phase directed towards the
solution of urgent industrial problems of the country would
ensure a sound, organic growth of the research organiza-
tion and its Laboratories. As an indication of the rapid
pace at which the activities of the Council have

Pak. J. Sci. Ind. Res. 2008 51(4) 177-184

*Author for correspondence; E-mail: pcsir@brain.net.pk
**Editor’s note: At that time, there were two provinces of the coun-
try, called East Pakistan (now Bangladesh) and West Pakistan; Dacca
is now included in Bangladesh.
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Introduction
The functionality of baker’s yeast (Saccharomyces cerevisiae)
is mediated by enzymes, amylase (α-1,4-glycosidase) (Tamaki,
1978) and maltase (α-1,4-glucosidase) (Khan and Eaton, 1971).
Genetically, the biosynthesis of maltase is regulated by the
set of at least 5 unlinked genes ascribed as MAL loci. These
include MAL1 through MAL4 and MAL6, each of which
has different function (Charron et al., 1989; Michels and
Needleman, 1984). For instance MAL1 codes for a tranporter
protein, maltose permease, that causes internalization of
maltose into the cell. MAL2 is a structural gene of maltase
while MAL3 is the positive regulatory protein (Higgins et al.,
1999). Functionally, maltase from S. cerevisiae belongs to
group of glucosyl hydrolases (EC 3.2.1.-) which is further
segregated into 57 structural families (Henrissat and Bairoch,
1996; Henrissat, 1991). More specifically, the enzyme (maltase)
belongs to the family of 13 enzymes (α amylase family), which
tend to act on α-1,4- and/or α-1,6-glucosidic linkages present
in different carbohydrate moieties (Yamamoto et al., 2004;
Henrissat, 1991). Primary structures of many of the mentioned
proteins are known and have been rationally compared.
Resultantly, four highly conserved regions (region I-IV) along
with three acidic residues in the same have been reported in
most of the compared sequences, suggesting their role in
structural and/or catalytic integrity of the molecules (Yamamoto
et al., 2004; Brayer et al., 1995; Machius et al., 1995; Svensson,
1988). However, the nature of amino acids responsible for the
separate recognition of α-1,4- and α-1,6-glycosidic linkages is
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Phylogenetic and Computational Structure-Function Studies of
ααααα-1,4-Glucosidase (Maltase) From Baker’s Yeast

(Saccharomyces cerevisiae)
Mushtaq Hussaina, Javed A. Qureshib, Shagufta A. Shaikha and Liaquat Sultanaa*

aFood and Marine Resources Research Centre, PCSIR Laboratories Complex, Karachi - 75280, Pakistan
bHEJ Research Institute of Chemistry, International Centre for Chemical and Biological Sciences,

University of Karachi, Karachi - 75270, Pakistan

(received June 25, 2008; revised July 29, 2008; accepted July 30, 2008)

Abstract. Study, through blasting, cladogenesis, multiple sequence alignment and protein homology modeling, of
α,1,4 glucosidase from S. cerevisiae YJM789, showed the presence of different paralogues and orthologues of maltase in
different genera of fungi and prokaryotes. The sequences of glucosidases contained 4 characteristic consensus regions. In
the tertiary structure (modelled) of Baker’s yeast maltase, all the residues of consensus region were congregated in the
central region of the folded protein, rendering the formation of catalytic groove. On the basis of the orientation and spatial
location of residues in catalytic groove, Asp200 is proposed to be the second substrate-binding site.

Keywords: maltase, baker’s yeast, protein homology modelling

*Author for correspondence; E-mail: liaqatsultanapcsir@gmail.com

still debatable. Similarly, the cognizance of substrate binding
site(s) of maltase from baker’s yeast S. cerevisiae is still based
on sequence comparison, site directed mutagenesis, chimeric
protein and inhibition studies (Yamamoto et al., 2004; Yao
et al., 2003; Frandsen et al., 2002). Moreover, unavailability
of any 3D structural data of α-1,4-glucosidase did not help in
deciphering structural and functional aspects of the protein.

The present study has been designed to unravel the evolu-
tionary course of the yeast maltase by generating multiple
sequence alignment and consequently the phylogenetic tree.
In addition to these tools, algorithms of protein homology
modeling and tertiary structure analysis have been exploited
to explore the structural and functional aspects of the enzyme
at the molecular level. Fold recognition has been used to vali-
date the findings in functional terms. At the best of our know-
ledge this is the first attempt to study α-1,4-glucosidase of
S. cerevisiae at the tertiary scale level.

Materials and Methods
Primary sequences, blasting and multiple sequence alignment.
Amino acid sequence of α-1,4-glycosidase (GenBank acces-
sion No. EDN 64908) from S. cerevisiae YJM789 was retrieved
from NCBI data bank. The programmes FASTA and BLAST
(Altschul et al., 1997) were subsequently used to retrieve the
primary sequences and structural homologues of the protein.
Multiple sequence alignment was generated by default
parameters of programme CLUSTAL X and manually adjusted
wherever found necessary (Thompson et al., 1997). The
alignment file was analyzed using the programme GENE DOC

Physical Sciences
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Introduction
Urethanes were the first major elastomers that could be pro-
cessed by thermoplastic methods. Thermoplastic polyure-
thanes (TPUs) are derived from three basic compounds: long
chain polyester or polyether diols, aromatic or aliphatic
diisocyanate, and short-chain diol as chain extender, which
in most cases is butanediol. They are characterized by a
segmented structure consisting of flexible segments, the
polyester or polyether chains, and hard segments, the ure-
thane groups. The hard segments are formed by the addition
of a chain extender to the diisocyanate, and the soft segments
interconnects two hard segments. At temperatures lower than
the order-disorder transition temperature (TODT), the low
melting soft segments are incompatible with the polar and
high-melting hard segments, which leads to a phase-separated
microstructure (Tien and Wei, 2001a).

TPUs come in a wide range of hardness grades. Among
elastomers, urethanes have outstanding abrasion resistance,
good low temperature flexibility, excellent oil resistance and
rank among the best for load-bearing capability. Additives
can improve dimensional stability and heat resistance, reduce
friction and increase flame retardancy, fungus resistance and
weatherability. The polyether types have better hydrolytic
stability and low-temperature flexibility than the polyester
types. However, mechanical properties of the polyester
types are generally higher. The caprolactones offer a good
compromise between the ether and ester types.

The morphology of PU determines its mechanical, thermal,
and water absorption properties (Garrett et al., 2000; Mark
et al., 1988; Miller, 1985; Wang and Cooper, 1983).

The physical properties of thermoplastic PUs are derived from
their molecular structure as well as the supramolecular struc-
ture formed by interaction between the polymer chains. The
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Study of Structure and Properties of Thermoplastic Polyurethanes
A. Shokuhi Rada*, M. Ardjmanda and K. Mahmoodib

aDepartment of Chemical Engineering, South Tehran Branch, Graduate Faculty, Islamic Azad University, Tehran, Iran
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Abstract. In the investigation on the effect of clay nano-composite on the structure and properties of thermoplastic
polyurethanes (TPUs), the mechanical properties of TPUs had maximum values with 8 wt % clay content. The wide angle
X-ray diffraction patterns showed that the glycerol propoxylate had better compatibility with the organoclay than
poly(propylene glycol).

Keywords: polyurethanes, thermoplastic polyurethanes, elastomers, clay nanocomposite, glycerol propoxylate

*Author for correspondence; E-mail: Shokohiradali@yahoo.com

segmental flexibility, the chain entanglement, the interchain
forces, and the crosslinking are all factors that influence the
properties and determine the use of the end products. With
well designed combinations of monomeric materials, PUs can
be tailored to meet diversified demands of various applica-
tions such as coatings, adhesives, fibers, thermoplastic elas-
tomers and foams (Shokuhi and Ardjmand, 2008a). Hence, they
have received wide attention in terms of their synthesis,
morphology, chemical, and mechanical properties (Penczek
et al., 1993; Szczepaniak et al., 1993). Increasing the strength
of PU elastomers without sacrificing its large elongation at
break is an important object for elastomeric PU development.
The mechanical properties of PU can be modified either by
varying PU chemical structure, resulting from step growth
polymerization of isocyanate resins with polyols or by
dispersing inorganic or organic fillers into the pure PU.

Materials and Methods
Poly(propylene glycol) (PPG1, Mn 51000, and PPG2, Mn 52000),
made by Bayer Chemical Co. Germany under the name of
Desmophen, poly- and di-isocyanate (based on TDI and HDI
and MDI); made by Bayer Chemical Co. Germany under the
name of Desmodur, glycerol propoxylate (GPO3, Mn≈ 3000,
made by Dow Chemical Co.), Na-montmorillonite clay (the
cation exchange capacity, CEC 5 90-100 mmol/100 g, with a
particle size of about 40-70 mm, made by Zhangjiakou Qinghe
Chemical Factory), sodium montmorillonite clay (Na-O-MMT),
with cation exchange capacity (CEC) of 119 mEqu/100 g, was
supplied by Coniine Industry Co. (Japan) under trade name
Kunipia-F. Styrene was supplied by Aldrich and used after
purification by washing with 1M NaOH then drying over
anhydrous sodium sulphate followed by distillation under
vacuum. Maleic anhydride and ethylene glycol and 1,4-
butanediol (from Merck-Schuchardt, Germany); 12-amino-
dodecanoic acid, from Aldrich; tetrahydrofuran (THF) (from
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Preparation and Evaluation of Ciprofloxacin Hydrochloride
Floating Oral Delivery System

Sujata Mohapatraa*, Sunit Kumar Sahooa, Subhakanta Dhala, Bhupen Chandra Beheraa,
Bhakti Bhusan Barika and Bijan Kumar Guptab
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 bDepartment of Pharmaceutical Technology, Jadavpur University, Calcutta, India
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Abstract . A sustained release system for ciprofloxacin hydrochloride designed to increase its residence time in the
stomach was achieved through the preparation of floating microparticles by the solvent diffusion technique, using
Eudragit S 100 and Eudragit RL 100 polymers. Eight different ratios of Eudragit mixture were used for the formula-
tion, all of which showed good flow properties and packability. The drug retained in the microparticles decreased with
increase in Eudragit RL 100 content, whereas, the floating ability increased with increase in weight ratio of Eudragit
RL 100. There were differences between the formulations as to their appearance and size distribution. Fourier trans-
form infrared (FTIR) spectrophotometeric study confirmed intactness of drug in formulations. The formulation
containing ES: ERL in a ratio1.5:1 exhibited high percentage of floating particles with a controlled release of drug in
0.1N HCl.

Keywords: ciprofloxacin hydrochloride; floating drug delivery, eudragit

Introduction
The oral route is the most important means of delivery of drugs
to the systemic circulation in a controlled manner. Generally
after oral administration the bioavailability of these controlled
release drug delivery system depends on the transit time of
the dosage form through the absorbing area of the gastrointes-
tinal tract (Groning et al., 2007). So this factor reduces the
efficacy of drugs having an absorption window in the
stomach and upper part of small intestine (Rouge et al., 1996)
as dosage form escapes to lower regions of the gastrointesti-
nal tract before the drug is completely released. A modified
release drug delivery system with prolonged residence time
in stomach is of particular interest for drugs, which are
locally active in stomach or with an absorption  window in the
stomach and upper part of small intestine (Deshpande et al.,
1996). Various attempts have been made to prolong the reten-
tion time of dosage forms in the stomach that include
bioadhesive system, swelling type or plug type system, modi-
fied shape systems and hydrodynamical balanced systems.
(Baumgartner et al., 2000, Hwang et al., 1998; Moes, 1993).
Floating drug delivery systems are expected to remain buo-
yant and swim in gastric contents due to their lower density
than gastric fluids (~ 1.004 g/cm3) for several hrs and
release the drug in a controlled manner (Sato et al., 2003;
Hilton and Deasy, 1992, Kawashima et al., 1991).

Ciprofloxacin HCl is a fluoroquinolone antibacterial agent
with wide spectrum of activity. It has a short half life of
3-4 h.The absorption window of the drug lies in the stomach
and upper part of small intestine. About 70% of drug is
absorbed from the above mentioned region (Tripathy et al.,
2001). It possesses all the suitable characteristics for deve-
lopment of a floating drug delivery system and hence it was
chosen as the drug of choice in the above  study. Eudragit S
100 and Eudragit RL 100 which are generally biocompatible
and extensively used in the controlled release formulation were
used for designing of floating drug delivery system.

In the present investigation, attempts were made by using eight
different ratios of Eudragit mixture in order to develop a
suitable delivery system which will not only control the
release of drug but also remain buoyant for several hrs in the
gastric fluid so that the basic objectives behind the study could
be achieved.

Materials and Methods
Materials. Ciprofloxacin HCl (courtesy of Get-Rid Pharm.
Pune, India), Eudragit S100 (ES) and RL100 (ERL) (Alkem,
Mumbai), Ethanol and dichloromethane (Emerck Ltd., India)
were used. All other chemicals were of analytical grade.

Methods. Floating microparticles containing ciprofloxacin
HCl were prepared using the solvent-diffusion technique

Pak. J. Sci. Ind. Res. 2008 51(4) 201-205
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Molecular and Biochemical Evaluation of Genetic Effects of
Calotropis procera (Ait.) Latex on Aspergillus terreus Thom
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Introduction
Calotropis procera (Ait.) of the Asclepiadaceae family,
commonly known as Sodom apple, is widely distributed in
Saudi Arabia and is one of giant milk weeds (Calvin, 1979).
The plant is popularly known because it produces large
amount of latex, which is easily collected from its green
parts when the plant is wounded. The aspect of this natural
secretion resembles that of rubber tree, Hevea brasiliensis.
The latex of C. procera extract is prescribed in folkloric
medicine for the treatment of many diseases. Many recent
studies proved its potential activities as wound healing, anti-
inflammatory, anti-diarrhoeal and anti-rheumatic drug
(Kumar et al., 2001; Rasik et al., 1999; Sharma and Sharma,
1999; Basu et al., 1997; Jain et al., 1996).

Some people use it successfully to combat some skin fungal
infections and malaria. The abundance of latex in the green
parts of the plant reinforces the idea that it is produced and
accumulated as a defence strategy against organisms such as
virus, fungi and insects, although wounded plants of Calotropis
as well as insects visiting their leaves are also seen (Haque
et al., 2000; Larhsini et al., 1997). When injured, leaves or the
nearest other green parts of the tree exude the latex which has a
clingy effect, capable of immobilizing insects. Additionally, the
presence of plant defence-related proteins such as hevein,
alpha-amylase inhibitor, among others, have been described to
occur in the latex secretion of other plants (Pereira et al., 1999;
Wititsuwannakul et al., 1998) and this seems to be also the case
of Calotropis latex (Dubey and Jagannadham, 2003).

Scientific literature mentions other relevant activities of
the latex of C. procera, such as among others antibacterial,
analgesic or in vitro schizonticidal activity, (Alencar et al.,
2004; Dewan et al., 2000; Sharma and Sharma, 2000; Jain
et al., 1996). A brief communication pointed out the whole
latex of C. procera as a suitable source of active compounds
exhibiting larvicidal activity (Ramos et al., 2006). The
genotoxicity of C. procera latex extract was demonstrated for
the first time by Baeshin and Al-Ahmadi (2004) employing
root tip meristems of Allium cepa and Vicia faba chromo-
somal aberrations test. Cytotoxic and anti-tumour activities
of the latex of C. procera were studied by Choedon et al.
(2006). More investigations are required as a battery of tests
to establish its genotoxic effect. The purpose of this study is
to evaluate the genotoxic effects of the latex of C. procera by
the Aspergillus terreus auxotrophic mutant test and DNA
fingerprinting by RAPD as well as protein profile by SDS-
PAGE test.

Materials and Methods
Latex preparation. The latex of C. procera was collected
during the last week of August, 2006 and January, 2007 from
plants growing in their natural habitats, located along the belt
of C. procera in Al-Hajj Street of Makkah as described by
Migahid (1988).

Fresh latex was collected from the healthy plants by making
small incisions near the youngest leaves in sterile 250 ml
conical flask. The latex samples were gently handled in ice
bag under sterile conditions to maintain homogeneity and
activity during transport to the laboratory and transferred toE-mail: sqarinet@gmail.com

Abstract. On treating dense conidial suspensions of Aspergillus terreus Thom with different concentrations of Calotropis
procera latex, for investigating the genotoxicity of the latter, it was found that latex of Calotropis procera had potent
lethal and mutagenic activities. Survival percentage decreased as concentration or time of exposure increased.
Frequency of auxotrophic mutants increased with increase in concentration or exposure time. Most auxotrophic
mutants were amino acid requiring mutants. DNA and total protein contents of each mutant was significantly lower
than wild type of Aspergillus terreus. RAPD demonstrated polymorphic genetic bands of electrophoretic products of
PCR for all mutants compared with the wild type strain. SDS-PAGE results expressed a polymorphism of protein
bands as well. All these results indicated the mutagenicity of the latex of Calotropis procera.

Keywords: Calotropis procera, mutagenicity, Aspergillus terreus, genotoxicity
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Evaluation of Antiemetic Activities of Alcoholic Extract of
Grewia asiatica in Experimental Model Dog
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Introduction
Emesis or vomiting is a common problem especially in
females during pregnancy (morning sickness); allopathic
drugs used to control the condition are costly and likely to
present adverse side effects. Herbal medicines have been
used as substitutes of allopathic drugs to stop vomiting and
to prevent adverse side effects of these drugs. Earlier Prunus
domestica (Brown, 2001), Emblica officinale (Yaqeen et al.,
1998) Nelumbium speciosum (Yaqeen et al., 1990) and
Zingibar officinale (Qureshi et al., 1988) have been reported
for their antiemetic action. The present study is in continua-
tion of this programme, aimed at developing safe herbal drugs
as substitutes of allopathic medicines, for stopping vomit-
ing especially in cases of pregnancy. Keeping this  objective
in mind Grewia asiatica, a popular folklore/medicinal plant,
was selected to evaluate the antiemetic  activity of its fruits
on scientific lines.

Grewia asiatica belongs to the family Tiliaceae. It is a native
of Pakistan, India and Southeast Asia (Chundawat and Singh,
1980; Hays, 1953) but on a commercial scale, it is cultivated
mainly in the northern and the western states of India (Sastri,
1956; Hays, 1953). The fruit of G. asiatica is slightly sour in
taste and mostly used in preparation of beverages and
pickles as well as in several health related problems including
inflammation, respiratory, cardiac and blood disorders and in
fever (Yadav and Li, 1998; Morton, 1987).The bark of the
plant contains a mucilaginous juice and its infusion is used as
a demulcent in rheumatism. Leaves and the buds are
applied to pustules and eruptions (Prajapati and Kumar, 2003;
Nadkarni and Nadkarni, 1954). According to the nutritional

study of G. asiatica fruit by Morton (1987) in Philippines, it
contains 725 calories/kg of edible fruit, 81.13% moisture,
1.58% protein, 1.82% fat, 1.77% crude fibre and 10.27% sugar.

Materials and Methods
Collection of plant material. Grewia asiatica wild fruits
(about 5 kg) were purchased from local market and identified
by  taxonomist. Individual fruit measured 1-2.0 cm in diam-
eter, 0.8-1.7 cm in height and 0.4-2.2 g in weight.

Extraction. Crude alcoholic extract of the fruits was prepared
by the method of Alad and Irobi (1993) with minor modifica-
tions. Briefly, fruits of the G. asiatica were washed thoroughly
with water and dried in shade at room temperature. The dried
and milled fruits (5 kg) were soaked in 5 lit of 95% ethanol for
96 h at room temperature. The mixture was stirred every 24 h,
using a sterile glass rod and then filtered and pooled in a con-
tainer. The process was repeated thrice for obtaining maximum
quantity of extract. Pooled solvent was completely removed
under vacuum at 60 ±1 °C and the crude dark brown, viscous
alcoholic extract (300 g) was stored at 4 °C in a well stoppered
glass container for further study.

Selection of animals. Healthy albino mice and albino rats
weighing 25-30 g and 150-200 g, respectively, were selected
for acute oral toxicity test. Healthy dogs (mongrel) of either
sex weighing 16-18 kg were selected for anti-emetic study. They
were housed in standard animal cages of the animal house of
Pakistan Council of Scientific and Industrial Research (PCSIR)
Laboratories Complex Karachi, at room temperature (24±2  °C),
relative humidity (60% -70%) and exposed to 12:12 h light:
dark cycle. The animals were fed standard diet and water. They
were grouped into test and control groups.

Abstract. The fruits of Grewia asiatica were evaluated for the antiemetic activity in the experimental model dogs,
whereas, acute oral toxicity test was carried out in mice and rats. Maximum oral dose of 200 mg/kg and 600 mg/kg of
crude alcoholic extract was found non toxic in mice and rats. Oral dose of crude alcoholic extract (120 mg/kg body
weight) caused antiemetic effect  in dogs in 3 h and controlled emesis centrally induced by Apomorphine (0.044 mg/kg
body weight). This activity of G. asiatica was comparable with standard commercial anti-emetic drugs like Maxolon
(Metoclopramide) and Largactil tablets 10 mg (Chlorpromazine) of M/s. Aventis Pharma., Pakistan.
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Pak. J. Sci. Ind. Res. 2008 51(4) 212-215

*Author for correspondence

212



Introduction
Phenotypic variations in plant populations are expressed by
the joint action of both genetic and environmental factors;
the proportion of genetic variation can be estimated from the
available total phenotypic variations. For proper selection,
the information regarding the amount of genetic variability,
transferable to the progeny or heritability is important in
improving any quantitative trait. The additive variance and
additive genes, which pass from one generation to the next,
play a significant role in selection and improving polygenic
traits. A lot of work on genetic variability and heritability
estimates has already been carried out, yet differences in
their magnitude always exist due to difference in either
material and methodology used or environment in which the
material is tested (Baloch, 2004; Baloch and Bhutto, 2003;
Moser and Percy, 1999; Efe and Gencer, 1998; Khadi et al.,
1998; Meredith, 1984).

Customarily, two types of heritability in broad and narrow
sense, help plant breeders in phenotypic selection. However,
when heritability for a trait is high, phenotypic selection is
more effective (Baloch, 2004). The volume of genetic variations
present in plant populations may also differ for quantitative
traits. Hence to improve polygenic traits, segregating popula-
tions should retain more genetic variability in a smaller low
sample size (Reed and Frankham, 2001).

The main objective of the present study, therefore, was to
determine heritability and genetic variances so as to predict
genetic responses to selection for fibre and earliness para-
meters in intra-hirsutum F2 progenies.
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Genetic Analysis of Fibre and Earliness Parameters
in F2 Progenies of Intra-hirsutum Crosses

W. A. Jatoi, M. J. Baloch*, N. F. Veesar, S. A. Panhwar, N. A. Panhwar and M. S. Majeedano
Department of Plant Breeding and Genetics, Sindh Agriculture University, Tandojam, Sindh, Pakistan

(received April 12, 2007; revised July 8, 2008; accepted July 12, 2008)

Abstract. Study of ten F2 progenies of cotton along with their ten parental lines showed that the mean performance of
genotypes differed significantly for the traits fibre length, seed index, lint index, micronaire value and earliness. Among F2
hybrids, progeny CIM-499 x NB-111/S exhibited maximum heritability percentage for lint index and seed index, whereas
progeny VH-142 x CRIS-134 expressed high genetic advances for fibre length and micronaire value. Progeny BH-147 x
CIM-511 exhibited fair amount of genetic variance for earliness. The studied breeding material hence may reliably be used
as a potential segregating population to improve fibre and earliness attributes in cotton.

Keywords: genetic analysis, fibre and earliness characters, intra-hirsutum crosses, Gossypium hirsutum
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Materials and Methods
Ten parents of upland cotton were randomly crossed and ten
intra-hirsutum F2 hybrids were developed so as to determine
genetic parameters such as genetic variance (σ2g), heritability
percentage in broad sense (h2%) and genetic advance (GA)
for fibre and earliness parameters in intra-hirsutum F2 popula-
tions. The experiment was conducted in the Botanical Garden
of the Department of Plant Breeding and Genetics at Sindh
Agriculture University Tandojam, during 2005. The trial was
laid-out in a Randomized Complete Block Design (RCBD) with
four replications. Seeds of ten intra-hirsutum F2 hybrids along
with their ten parents was sown in the field through hand
dibbling. Three seeds per hill were dibbled; however, after
15 days of planting, number of seedlings were thinned to one
per hill. Distance between plant to plant and row to row was
kept at 30 and 75 cm, respectively. The inputs like fertilizer,
irrigation and insecticides were applied as and when required.
For recording the data, ten plants per genotype were tagged
at random from each replication and treated as index plants.
The data were collected on fibre length, lint index, seed index,
micronaire value and earliness. The analysis of variance was
carried out according to the statistical procedures adopted
by Gomez and Gomez (1984), whereas genetic parameters were
calculated from variance components, according to formulae/
procedures developed by Falconer (1989).

Results and Discussion
For developing new varieties with the desirable traits, genetic
variability in segregating populations and high heritability
estimates for various characters are the reliable parameters.
Present research was designed to estimate heritability
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Introduction
Arsenic has long been classified as a poison. This odourless
and tasteless substance, when ingested at high concentra-
tions, may cause death, whereas lower levels of exposure to
arsenic can yield detrimental results such as cancer and a
number of other diseases. The most common route of arsenic
into human body is through ingestion of contaminated
drinking water (NRC, 1999).

Arsenic in groundwater results from water-rock interaction,
leaching of mine tailings and from arsenic rich fumes infil-
trating through the soil (Armienta et al., 1997). Arsenic is
typically released to the environment in an inorganic form,
and it tends to adsorb strongly to soil which may either run off
into surface water bodies or leach into shallow groundwater.

If exposure of an individual to arsenic is suspected, examina-
tion of biomarkers can provide useful information The most
commonly used biomarkers are hair, nails, blood and urine.
The use of these indicators, however, is not without problems,
with hair and nails being particularly prone to external
contamination. In humans, the gastrointestinal tract absorbs
60-90% of ingested soluble arsenic. Acute arsenic poisoning
results in vomiting, oesophageal and abdominal pain, bloody
urine, diarrhoea, anuria, shock, convulsions, coma and death
(Hughes, 2002). Chronic exposure to arsenic can lead to detri-
mental effects involving skin, lung, liver and bladder cancer,
diabetes and vascular diseases, as well as pregnancy irregu-
larities including stillborns and spontaneous abortions
(Armienta et al., 1997; Gorby, 1994).

Humans eliminate most of the ingested arsenic (e.g., 40-80%
of ingested arsenite or arsenate) through urine. Generally, 40-
60% of the daily intake of inorganic arsenic is excreted each
day in urine (Farmer and Johnson, 1990; Buchet et al., 1981).
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Occurrence and Severity of Arsenic in Urine, Hair and Nails
Through Contaminated Drinking Water in Pakistan
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Abstract. The study on contamination of well waters of Hyderabad city with arsenic and its effect on urine, hair and nails
of people consuming this water revealed the concentration of arsenic in well waters to be 25.413 to 1286.47 ppb and that
in urine of the people to be 2.032-33.906 ppb, in hair 105.7-427.96 ppb and in nails 8.579-71.033 ppb.
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Normal arsenic values in urine range from 0.005 to 0.04 ppm
(Takagi et al., 1988; Narang et al., 1987). The concentration of
total arsenic in urine is generally used and accepted as a good
and recent indicator of the absorbed amount of arsenicals
(Vahter and Lind, 1986). However, contradictory findings have
been recorded regarding the correlation of arsenic intake and
its concentration in human urine.

Arsenic concentrations are normally higher in hair and nails
than in other parts of the body because of the high content of
keratin, which might bind trivalent inorganic arsenic (Hostýnek
et al., 1993; Curry and Pounds, 1977; Hopps, 1977). The concen-
tration of arsenic in the root of the hair is in equilibrium with
the concentration in the blood. Hair might be considered an
excretory pathway; once incorporated in the hair, arsenic is
not biologically available. Arsenic poisoning may have hair
concentrations varying, from 10 ppm to 100 ppm. In people
with no known exposure to arsenic, the concentration of
arsenic in hair is generally 0.02-0.2 mg/kg (Kurttio et al., 1998;
Rogers et al., 1997; Paulsen et al., 1996; Vienna et al., 1995;
Wolfsperger et al., 1994). Hair arsenic levels can provide
useful information in chronic arsenic poisoning. However, the
ingested arsenic and that derived from external contamination
are both bound to the outer surface of the hair and these two
sources cannot be differentiated by any known technique.

Normal arsenic values in nails appear to range from 0.02 to 0.5
ppm (Takagi et al., 1988; Narang et al., 1987). A single dose of
arsenic can be detected at the distal tip of the nails about 100
days after exposure (Pirl et al., 1983). Presumably, arsenic is
deposited in the nail roots from the blood and then migrates
distally as the nails grow (at about 0.12 mm a day).

Arsenic concentration in hair and nails might increase as a
result of surface contamination. The source of arsenic on the
outer surface of hair is claimed to be both ingestion and
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Introduction
Both food and drugs (medicine) are essential for a good,
healthy and productive life. Food consists of nutrients
(macro: carbohydrates, fats, proteins, minerals such as
calcium, potassium, sodium; micro: vitamins, trace minerals
such as (copper, iodine, iron, selenium, zinc...) that are the
source of energy and other materials necessary for sustenance,
whereas drugs prevent and cure illnesses. Food and drugs
are taken mainly orally (by mouth) and follow processes
before imparting desired benefits. On consumption of food,
nutrients are digested and absorbed from the intestine.

When a drug is taken orally, it is absorbed from the intestine,
distributed as is or after metabolism and finally excreted
(pharmacokinetic step). The effect of a drug to the body is
referred to as pharmacodynamic. Another often used term in
drug efficacy is its therapeutic index. A drug with higher
therapeutic index provides a greater degree of safety com-
pared to the one with low value i.e., toxic dose and effective
dose are very close. In order to be effective, a drug must be
bioavailable at the site i.e., it is absorbed from the intestine
(before and/or after enzymatic reactions mainly by P450)
and transported by P-glycoprotein (P-GP). Both P450 and
P-glycoprotein are in high concentration in the human liver
and small intestine.

Since both food and drug are integral part of human health
and a productive lifestyle, they should be compatible with
each other for wellness as well. Unfortunately, this is not
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Abstract. Food and drug are taken for the survival and well-being of human race. Food-drug interaction occurs when food
including beverages taken orally affects the properties of intestinal enzymes (P450), which alters pharmacokinetics,
bioavailability and pharmacodynamics of the drug. The bioavailability of a drug determines its therapeutic value. An
increase in the amount of a drug would produce undesired toxic effects; whereas a reduced amount would result in serious
complications that could be termed as therapeutic failure. Such health hazards are more pronounced in elderly persons and
those who are taking potent drugs to control/treat chronic diseases. Also, the severity of adverse effect depends on the
therapeutic index of a drug, more pronounced for a drug with low therapeutic index. The food (nutrient)-drug interaction has
been recognized as a major health issue in western countries. Popular health magazines, newspapers etc. often summarize
researches published in scientific journals, proceedings of conferences in simple to understand language to educate and warn
readers on the consequences of food (nutrient)- drug interaction etc. Several national health agencies are also involved in
conducting surveys and devising policies to minimize food-drug interactions.
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always the case. The individual’s age, weight, body-mass index
(BMI) and general health as well as the food composition and
time of intake may have significant impact on the absorption,
distribution and bioavailability of pharmaceuticals (drugs).
Such impact is often referred to as food-drug interaction.
After World War II, and since the 1980s, there have been
considerable changes in travel, migration, eating, cooking
habits and tastes. This is more common among the more
affluent middle to older generations because of financial
independence. With advancing age, the adult population is
also prone to several health related issues including chronic
diseases. This group also uses more herbal supplements in
addition to prescription drugs, often without the knowledge
of medical practitioners, mainly to manage aches and pains.
Thus, this group is the most affected by food-drug interac-
tions and has raised serious health concerns.

A recent survey done in Canada reported that 47% of those
who use prescription drugs and natural health products
simultaneously encountered adverse effects, which could
range from mild to severe rashes to headaches and serious
effects for those using prescription drugs such as blood
thinner, insulin. These authors concluded that the use of
natural drugs with prescription drugs should be treated with
respect (Charrois et al., 2007). Natural products commonly
referred to are vitamins, herbal supplements (garlic, carrot and
others), trace minerals etc. The aim of  this article is to review
current popular health magazines and scientific literature on
the  interaction of food and drug to enlighten  public, healthcare
practitioners, scientific communities and those interested in
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