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الخہص
ت
رمابکتیک وموجدہقیقحتناایمیتاھکدںیموموجدوھترایکمنتےکاثراتوکمکرکےنیک ی
نااتسکن،رصنتاہجںاکجلروبہ،الصحاکاجثرہےنیلےکےئلیکیئگ ےہ۔ہیقیقحتہبعش
ت
ت
ت
Cucumis sativus اجنےہ۔"ےبریظن''یکمسق
ںیمیکیئگیھتناہکناایمیتیکفلتخمثروبیکںےکاثروکولعممایکایگےہیٹمںیمایکمنتوکمکرکےنےکےئل اھکداامعتسلایک ا
ت
ںیھتاورہرالعجےکےئیل ناچنومنےنایتریکںیئگاس10٪  اور8٪ ،6٪ ،4٪ ، 2٪  ثرونتںںیماامعتسلدشہاھکدیکفلتخمثرںیبیک.نااتسکنےسےلاج یانایگNARC
ت
ت
ت
 ثرونتںوکلمکموطررپےبثربیت ی. ےکناچنفلتخمچیبہر یایثرنتںیموب یانایگاھتCucumis sativus ےلسلسںیم
اجناھتاورثرقرار
ڈثرانئںیمراھکایگاھتاوریمناکومادہرروزداھکی ا
ت
رٹنیسویفجڈاور، وپنامیشافٹیفسرفبںیموفحمظےھت۔اسےکدعبوفحمظرکدہومنےنےسیپ50mM اینہٹںاورےتپاگلاگل،ڑجںی،دنےکدعبیکیئگ30 اجناھت۔وپدوںیکاٹکیئ
راھک ا
آک ی رڈثرسرگیماورولیمن یڈنڈاہنڈومادشالمںیہ) اکاجثرہایلایگ۔ناویئلکیمیکٹسیٹےکاتنجئےس
اوکسرٹیبریپو ی،اہڈیئرونجریپوآاسکڈیئ،دعتمدناویئلکیمیکٹسیٹ(نجںیملکرپونیٹ
دصیفےسز ینادہاھکداامعتسلز ینادہافدئہدنمےہ۔6ولعمموہاےہہکوھترےکاثراترپاقوبناےنےکےئلاورایھچدیپاواراحلصرکےنےکےئل
Abstract
The current study was carried out to determine the effect of organic compost to minimize the consequences
of salinity in order to promote vegetable cultivation at household. The research was performed at Botany
department, Nusrat Jahan College Rabwah, Pakistan in 2019 to evaluate the effect of different compositions of
organic compost applied to reduce soil salinity. ”Benazir'' variety of Cucumis sativus was taken from NARC
Pakistan. The different compositions of compost applied in pots were 2%, 4%, 6%, 8% and 10% and five
replicates were made for each treatment. Five seeds of Cucumis sativus were sown in each pot. The pots were
placed in completely randomized design (CRD) and the moisture content was observed every day. The plants
were harvested after 30 days, roots, shoots and leaves were preserved in a 50mM potassium phosphate buffer
separately. The preserved samples were then ground, centrifuged and subjected to various biochemical tests
(including total soluble proteins, hydrogen peroxide determination, ascorbate peroxidase activity and
malondialdehyde content). Results of biochemical tests have shown that compost application more than 6% is
more beneficial for overcoming salinity effects and growing healthy crops.
Keywords: Cucumber, salinity, compost, biochemical tests.
Introduction
Cucumber (Cucumis sativus) is one of the popular annual crops in many countries. It belongs to a plant
family Cucurbitaceae also known as gourd family. It is an economically important crop ranking fourth in Asia
after cabbage, tomatoes and onion. Cucumber possesses characteristics that make it effective against fungal,
microbial or bacterial infections (Hina, S. et al., 2017). The fruit of cucumber is green in colour, varying in its
shape and size. The main component of the crop is up to 96% water. It is a nutritional crop having several
minerals, vitamins and organic acids (Mousavizadeh, S. J. et al., 2010). High salt concentration in some zones
near Kirana Hills of study area is the major problem for the cultivation (Ahmad et al., 2016). A study revealed
that salinity, unfavorably affects the morphology and physiology of cucumber plants. The results of an
experiment revealed that the number of leaves and stem length per plant was considerably reduced at 5 dSm-1
(Khan, M. et al., 2013). The main consequences of salinity on plants are ionic toxicity and osmotic effects. Plant
processes including cellular metabolism, plant nutrition and photosynthesis are also affected (Safdar, H. et al.,
2019). Increased salinity in soil effect cucumber plant growth by reducing stomatal conductance, transpiration
rate, total yield and water uptake by plant (Al-Harbi, et al., 1992). One of the studies revealed that
vermicompost is effective in growth and increased dry matter of cucumber seedlings. Furthermore, it was
observed that vermicompost allows most nutrients to be available to plants (Pandit, N. P. et al., 2012). Similarly
treatment of primary saline soil with organic waste (granular corn straw) upgrade soil available nutrients and
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diminish salt ion content and soil pH (Chen, X. et al., 2020). According to a research use of MSW
(microbiologically degraded solid waste) compost after applying gypsum can efficiently re-establish the soil
degraded due to high salt content (Hanay, A. et al., 2004). Due to high content of organic matter MSW compost
enhances physical and chemical characteristics of soil and recovers salt affected soil (Lakhdar, A. et al., 2009).
In another study it was observed that application of manure increases water holding capacity of the soil
(Eifediyi, E. K. et al., 2010). So if plants are grown in saline soil and parallelly treated with compost, the
compost will be effective in diminishing the effect of saline soil on growth of plants. Current study was
conducted to find whether the addition of compost of different concentrations can neutralize the effect of
salinity on the growth of Cucumis sativus along with which concentration will be most effective in reducing
salinity effect on cucumber.
Materials and Methods
For this research purpose a single variety of cucumber (Benazir) was taken from the National Agriculture
and Research Centre (NARC) Pakistan. The experimental design was Completely Randomized Design (CRD).
The soil was taken from the local area of Rabwah by zone-based sampling. The compost and soil were screened
with the help of strainer before experiment. Chemical analysis of soil was done which included EC and pH. The
soil was mixed with five different concentrations of compost i.e. 2%, 4%, 6%, 8% and 10% in 25 pots. Each
treatment had five replicates. No treatment of compost was applied to the control group. Quantity of soil mixed
with different concentrations of compost was 1000g with 14% water in each pot. Five seeds were sown in each
pot Moisture content was observed and maintained in routine. Also the emergence of seedlings was keenly
observed. After 30 days emerged seedlings were harvested. Stem, leaves and roots of seedlings were collected,
washed with water and preserved in 50mM of Potassium Phosphate buffer separately in labelled sample bottles.
Each sample was separately ground in mortar and pestle. The samples were separately centrifuged machine at
14000 rpm for 15 minutes. Supernatant of each sample was separately preserved and palled was discarded.
Biochemical
tests
were
conducted
for
each
sample
which
includes:
Total soluble proteins
Concentration of total soluble protein was examined using the method of (Bradford, M. M. 1976) with few
amendments. The 0.5ml of sample was taken in a test tube and then reacted with Bradford reagent and incubated
for 15-20 minutes. The absorbance was noted at 595nm via spectrophotometer.
Ascorbate peroxidase (APX) Activity
The APX working was measured using the method demonstrated by (Asada, R. et al., 1987). 400 microliter
of sample was mixed with 800 microliter of 0.5 mM of Ascorbic acid and 300 microliter of 0.1mM of H 2O2.
The absorbance was taken at 290nm against the blank and readings were noted separately for each sample.
Hydrogen Peroxide Determination
H2O2 concentration was determined according to the protocol of (Velikova, V. et al., 2000 ). 0.1ml of
supernatant was added to 0.1ml of 0.1% Trichloroacetic acid (TCA) and 0.1ml of 1M Iodine potassium iodide
(IKI). The absorbance was taken at 390 nm for each sample separately.
Malondialdehyde Contents
Malondialdehyde (MDA) was determined in accordance with a method proposed by (Dhindsa, R. S. et al.,
1981) . In 1ml sample of TCA 0.6% of thiobarbituric acid was added. It was heated at 100C for 20 mins in a
water bath and after heating, immediately cooled for 20 mins. The resultant colour was analyzed at 532nm on a
spectrophotometer for each sample separately.
Results and Discussion
The pH and EC of soil analyzed before the experiment is 7.5 and 4920 μS/cm respectively. Salinity is the
major problem that effect the growth and development of plants. Plants produce and regulate hormonal
production to mediate the harmful effect of higher concentration of salts (Yu et al., 2015). In current study
production of different concentrations of stress hormones were observed under various composition of organic
composts. The results of the biochemical tests performed for total protein content are shown in the graphs
below. According to the figures 1a and 1b the protein content of leaves and shoot in the pots with 6% and 8%
compost is more than other treatments. The protein content in roots (fig 1c) is in higher % in pots with 6 % and
10% compost concentration. This claims that under 6% and 8% compost treatment, the plants cope up with the
salinity effects and enhance its protein content and tend to be healthier than other plants with different compost
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concentrations and the plants with no treatment. Results of total protein content are in accordance with work done by
(Pandit, N. et al., 2012) according to which it has been reported that organic compost increases plant mass and
nutrient availability to plants.
The APX content in leaf, stem and roots in the pots with 6% compost concentration is maximum according to the
figure 1d, 1e and 1f. The APX content increases in the root, shoot and leaf of cucumber with elevated compost
concentration. APX content actually activates the proteins which are responsible for deterioration of reactive oxygen
species which may evolve under salt stress conditions. So, at 6% treatment with compost the APX content is found
to be highest in leaf, shoot and root which claims to be most favorable concentration to carry out physiological
responses to reduce the salinity effect while more than 6 % increase of compost alters the stress reducing effect, it
may be because compost particles get bind with roots hindering water passage.
In the figures 1g, 1h, 1i it is shown that the concentration of hydrogen peroxide reduces at 6% compost
treatment in stems, roots and leaf. Above 6% compost concentration the hydrogen peroxide content does not change
significantly. Hydrogen peroxide concentration is basically a stress indicator i.e. it is more pronounced in stress
conditions and negatively affects the growth of plants. Under treatment of 6% compost concentration, hydrogen
peroxides are relatively lower than other treatments and control group, which determines that 6% compost
concentration is the optimum concentration to decrease the effect of salinity and paved the way for plants to uptake
water at healthy rate without binding of salts to root cells and thus hydrogen peroxide concentrations are observed to
appear at lower rates. Compost increases water holding capacity of soil (Eifediyi, E. K. et al., 2010) by recovering
the soil physical and chemical structure (Lakhdar, A. et al., 2009) due to which growth of plant is enhanced.
The graphs 1j, 1k and 1l are showing that MDA content has fallen at 6 % compost treatment. The control treatment
has the highest MDA concentration. The MDA content is normally increased in plants under stress conditions and it
results in osmotic lysis of plant cells thus affecting the plant growth and morphology. But under treatment of 6%
compost concentration the MDA content is significantly reduced in leaf, shoot and root thus justifying the reduction
of salinity effects. Application of compost decreases effect of salts in soil as previously described by (Chen, X. et
al., 2020). As a result seedlings growth is enhanced.
Conclusion
Salinity is the major issue of current study area that hinders the cultivation of vegetables at household. Use of
organic compost can be an effective and affordable solution. From the above results it is inferred that 6% organic
compost treatment can reduce the effects of salinity on plants and thus allowing the plant to grow normally in salt
stress soils. In nutshell 6% organic compost level is ideal for reducing salinity harms on plants because below this
percentage low organic matter will be available for hindering salt particles from binding with plant roots while
percentages of organic compost more than 6% have chances of binding themselves with roots and reduce water and
nutrients availability to plants.
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الخہص
ت
ٹ
ٹ
ی یت
ی ٹ ٹ
ت
ایڈریئیاك ی
الصحیکاقیقحتتےکےئلایکایگاھت۔افوٹئلکیمیکزجتہیےک
ایٹنیریٹکیبلیاور ی،افئلکیمیک
ہیاطمہعلب یریڈایلیوررووکاسہنییزرےکا ھنلووکاھچكاوریتپےکرعقیک ی و
ٹ ٹ
ٹ
ٹ
ٹ
 ی،ٹ یینیزر،الفوونایڈز،االکلی
وپیسناور
ر
،ریٹسایڈاوروپیسننیکوموجدیگوکاظہرایک۔یبوررووکاسےکاھچكےکرعقےنیتپےکرعقےکاقمےلبںیمالفونایڈز
اتنجئےندوونںوچنڑوںںیم ڈ
س ٹ
ٹ
ٹ
ٹ
نی
ٹی ی
ی یس
ٹی
ا چررییچنیااوکیل،ریٹانیپیڈزیکز ینادہدقماراظہریک۔آرگایھچرطحےسالیھپؤرپووٹوکكرگالتبثم(سیی یفنیلوووکسکاور ی سساور سنیلس نیلییس) اوررگالیفنم(اٹیکیینیییوونارٹکیوبمنی یتی
ت
اورکلنییسنیلاومنہین) ےکالخافیب ی
وربرووکاسےکایٹنیریٹکیبلی ی
الصحاکادنازہرکےنےکےئلاامعتسكایکایگاھت۔اھچكےکوچنڑےنرتہبایٹنیریٹکیبلیالصوتیحںیکامنشئیک۔ینعی
ش
ٹ
ٹ
ٹ
ی ٹ کل
م نییسنیلاومناینےکالخفداھکیایگ۔اتنجئ
یلم رbs 0.3 11ایییچنیااوکیلےکالخفاورسےسمکزومینعی
ماٹ ی یکین یییوونارٹکیوبینماور ی ی ر
یلم ی ر0.8 ± 18،م
یلم ی ر0.65 ± 263
یٹ
یٹ
ٹ
ارٹسئونسیمےکاقمہلبںیم
ارٹسئونسیماوررٹیٹااسیکلیین یایایعمریادو یناتےکوطررپاامعتسكیکںیئگ۔ایعمریایٹنیناویئیادوہیینعیرٹیٹااسیکلیینےن
اکومازہنرکےنےکےئل
ٹ
ی ٹ ٹ
/یلمرگال550 اور350 ای یڈب یربرلیرسرگیماکادنازہاریڈیلیتیکوحہلصازفایئااہسكےکذرےعیایکایگاھت۔ااہسكےکرطقےےکاخراجںیمامن یناںیمک
رتہبنیاتنجئداھکےئ۔ ی
/رگما550  ولکرگالوخراکےکاسھتیلستشخباتنجئاظہرےیکہکبج/یلمرگال350 ولکرگالرٹٹنمٹیاابتقسےکذرہعیایتریکیئگیھت۔برڈایلیوروکیوچویتپںےنااہسكےکالخف
ٹ
ولریپامیےکاسھتدوونں
ڈ
ولکرگالےکاسھتمکےسمکااکمماظہرایک۔ہکبجاھچكیکدوونںوخراںیکااہسكںیمامن یناںیمکوکشیپرکیتںیہسجںیماقتیلبےکاسھتتبثماقتیلب
دصیفےکوطررپدےھکیےئگ۔اماتنجئےس64.2اور٪59.5،٪45،٪26.3ےجب4اور3،2،1 وخراوکںےکاسھتںیہ۔ےلیگالمےکدصیفدصیفروےنکےکامہاتنجئاھچكےکوچنڑںیم
ت
ہیااشکنفوہاےہہکیتپےکرعقےکاقمےلبںیمیبوررووکاسےکےنلھچےکادعادوامشرےنایٹنیامرکئولیباورادسنادااہسكیکرسرگویمںیکرطفز ینادہ ی
الصحاظہریکےہ۔
Abstract
The study was carried out to investigate the phytochemical, antibacterial and antidiarrheal potential of the
ethanloic bark and leaf extract of Bridelia verrucosa Haines. The results of phytochemical analysis showed the
presence of alkaloid, flavonoids, tannins, steroid and saponins in both extracts. The bark extract of B. verrucosa
showed the higher amount of flavonoids, saponins and terpenoids as compared to leaf extract. Agar-well
diffusion protocol was used to evaluate the anti-bacterial potential of B. verrucosa against Gram Positive
(Staphylococcus aureus and Bacillus subtilis) and Gram negative (Acinetobacter baumannii, Escherichia coli
and Klebsiella pneumonia). The bark extract exhibited better antibacterial potential i.e.23 ±0.65mm, 18± 0.8mm
against Acinetobacter baumannii and Escherichia coli and the lowest zone i.e. 11±0.3 mm was observed against
Klebsiella pneumonia. The streptomycin and tetracycline were used as standard drugs to compare the results.
The standard antibiotic drug i.e. tetracycline showed best results as compared to streptomycin. The Antidiarrheal
activity was evaluated through Castor-oil induced diarrhea. Significant reduction in the excretion of diarrheal
drop was produced by the treatment extract of 350 and 550 mg/kg. B. verrucosa leaves showed satisfactory
results with 350 mg/kg dose against diarrhea and least potential with 550 mg/kg. Whereas the both doses of bark
presents significant reduction in diarrhea with both doses with competence to positive control loperamide. The
significant results of Percentage inhibition of wet feces were observed in bark extract as 26.3%, 45%, 59.5% and
64.2% at 1, 2, 3 and 4 hours. The results revealed that bark extract of B. verrucosa showed higher potential
towards Anti-microbial and Anti-diarrheal activities as compared to leaf extract.
Keywords: Phytochemical screening, antibacterial activity, Bridelia verrucosa Haines.
Introduction
For thousands of years’ plants have been used for health and medicinal purpose and provides a new way for
the development of modern drugs. Plants play a major part in the biodiversity on the earth and they are also rich
resources of component which can be used in drug development (Ajaib et al., 2021a). These herbal resources
can be used in synthesis of medicinal plant such as blood thinners, antibiotics and anti-malaria medications
(Aggarwal, 2003).
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The multidrug resistant strain developed in pathogenic bacteria have become hazard for the health of people
and there are no significant antimicrobial agents existing for antibacterial infection. Antimicrobial agents play
an important role against infectious diseases (Giamarellou, 2010). Natural antimicrobial compounds have been
recognized from different medicinal plants that were potentially more active for bacterial infections due to the
presence of secondary metabolites which have their antimicrobial potential (Ajaib et al., 2016; Romero et al.,
2005).
The World Health Organization, reported that variety of drugs have been obtained from medicinal plants
(WHO, 2002). Plants have variety of compounds such as tannins, alkaloids, phenolic compounds, and
flavonoids, which have been used in vitro as for antimicrobial potential and for treating infectious diseases as
cutaneous infections, gastrointestinal disorders and respiratory disease (Duraipandiyan et al., 2006).
Diarrhea is characterized by the increase level of secretion and motility in gastric intestine which result in
decrease absorption of electrolytes and fluid (Kelechi et al., 2012). Diarrheal disease lead to the death of infants
and children in developing countries and 2.5 billion cases of diarrheal patients are reported every year around
the world in which death rate of 1.9 million children are recorded below the age of 5 years (WHO, 2010).
Bridelia verrucosa Haines is a large shrub without spikes and commonly known as Ghiyai or Chilla which
belong to family Phyllanthaceae. The phytochemical screening of leaf extract of Bridelia verrucosa showed the
presences of different compounds such as glucoside, sitosterol and hexacosanol due to which they have been
used for the treatment of different diseases and known for anthelmintic potential (Ajaib et al., 2021b).
Material and Method
Collection of Plant Material: The bark and leaf of Bridelia verrucosa Haines were collected from different
regions of District Bhimber, Azad Jammu and Kashmir, Pakistan. The collected plant material was identified
and authenticated (Herbarium Department of Botany, MUST, voucher number of MUST.BOT.5380).
Plant Material: The plant material of Bridelia verrucosa are parted into its constituents, such as bark and leaf
scattered evenly on newspaper and placed in the shade for drying at room temperature until plants part dried
completely. The fully dried up leave and bark of plant was ground to powder form and stored in air tight jar.
Preparation plant Extract: Plant powder of 250g bark and leaf of Bridelia verrucosa Haines were weighed
and soaked in 1000 ml of ethanol for 7 days and was shaken at different time interval for proper extraction.
After 7 days the filtrate was filtered through Whatmann filter paper. This method was repeated twice or thrice to
completely exhaust the plant material. After that, the filtrate was solidified using rotatory evaporator at 35-40˚C
under reduced pressure. Finally, extract of the plant was obtained and stored at -4˚C.
Phytochemical Analysis: The qualitative phytochemical analysis was carried out through specific methods of
Evans and Trease, (2009) to determine the presence or absence of alkaloids tannins, flavonoids, saponins,
phenols, terpenoids, steroids, glycosides, and proteins in the ethanolic bark and leaf extract of Bridelia
verrucosa Haines.
Antibacterial Activity: The antibacterial activity of bark and leaf extract of Bridelia verrucosa Haines was
carried out by using Agar well diffusion method of Jorgenson (2007) and Ajaib et al., (2016).
Sub-culturing of Organism: The cultures of the selected microorganisms were streaked onto Nutrient agar
(NA) plates inside the laminar flow chamber which was then incubated for 24 hours at 37ºC before use (Romulo
et al., 2018).
Microorganisms: The four bacterial strains were tested in this study which included Gram Positive
(Staphylococcus aureus and Bacillus subtilis) and Gram negative (A. baumannii, E. coli and K. pneumonia)
obtained from Department of Microbiology, G.C.U, Lahore.
Antidiarrheal Activity
Experimental Animals: The albino mice of same sex were used for the experiment. The mice were kept with
due permission of ethical committee of G.C.U, Lahore in the Zoology, Department. The age of mice was about
6 to 8 week and the weight was about 20 to 30g. The animals were placed in plastic cages at 25 ± 3˚C and 12v
hour light/dark cycle. Subtraction of feces from cages and constant cleaning thrice a week was performed. The
mice were adapted to laboratory situations for 1 week before to the experiment. For the use and attention of
experimental animals, care and handling was maintained according to international guidelines.

GHOUS ET AL (2021), FUUAST J.BIOL., 11(2): 99-104

101

Ethics Approval and Consent to Participate: All the adopted procedure were approved by Animal Ethical
Committee of G.C.U, Lahore in the Zoology, Department.
Human and Animal Rights: No humans were used in this research. All experiments were performed in
accordance with the “European Convention for the protection of Vertebral Animals used for Experimental and
other Scientific purpose,” 1986.
Grouping and Dosing of Animals: For the evaluation of antidiarrheal activity, 30 mice were used which were
divided in to 6 groups. The negative control groups were treated with the10 ml/kg of distilled water and 0.5ml
castor oil. The positive controls were treated with 3mg/kg of loperamide. The plant treatment group were treated
with 350, and 550 mg/kg doses of extract.
Castor Oil-induced Diarrhea: For the evaluation of antidiarrheal activity of ethanolic leaf and bark extract of
B. verrucosa, the model of castor oil induced diarrhea of Lorke (1983) was used. The % inhibition of excretion
in mice was calculated by following the method of Diurno et al. (1996).
% Inhibition = (MC – MT)
MC × 100
MC = Mean defecation of control
MT = Mean defecation of test groups
Results and Discussion
Phytochemical Screening: Phyto chemicals are produced mainly by plants, and these are biologically active
compounds. The Phytochemical screening of the ethanolic leaf and bark extract was accomplished qualitatively
for the estimation of compounds in plant material. Several tests were performed to investigate the presence or
absence of compounds i.e. Carbohydrates, flavonoids, terpenoids, tannins, alkaloids, saponins glycosides and
proteins. (Table-1). Both the leaf and bark extracts of B. verrucosa showed the presence of bioactive
compound. The bark extract of B. verrucosa showed the higher amount of flavonoids, saponins and terpenoids
as compared to leaf extract.
Tabel 1. Phytochemical analysis leaf and bark extract of B. verrucosa
Phytochemicals
Alka- CarboFlavo- Glyco- Proteins Steroids Saponins Tannins
-loids -hydrates -noids
-sides
Leaf
Ethanol +
+
+
+
++
+
+
+
Bark
++
+
+++
+
++
++
+++
++
+ = Minute quantity, ++ = Moderately high concentration +++ = Very high concentration
Plant
parts

Solvent

Terpe-noids
+
+++

Antibacterial activity: Antibacterial study was carried out against bacterial strains and the negative control was
established for evaluating the extracts of plant against strains. In bacterial activity both extract of bark and leaf
of Bridelia verrucosa showed activity against all bacterial strains but the ethanolic bark extract revealed better
results. The results for antibacterial activity of ethanolic leaf extracts revealed that the highest zone of inhibition
i.e. 16±0.3 mm was produced against B. subtilis and the lowest zone of inhibition i.e. 10.3±0.3mm against K.
pneumoniae. Whereas the bark extract exhibited better antibacterial potential i.e.23 ±0.65mm, 18± 0.8mm
against A. bauminii and E. coli and the lowest zone i.e. 11±0.3 mm was observed against K. pneumoniaee. The
different standard drugs such as streptomycin and tetracycline were employed against all bacterial strains and
zone of inhibitions produced by them were also recorded to compare the results. The standard antibiotic drug i.e.
tetracycline showed best results as compared to streptomycin (Table-2, Fig-1).
Tabel 2. Antibacterial activity of leaf and bark of Bridelia verrucosa against bacterial strains and
antibiotics
Plant parts
Solvent
Bacterial strains
Gram positive
Gram negative
S. aureus
B. subtilis
A. baumannii
E. coli
K. pneumoniae
Leaf
14±0.8
16±0.5
15.3±0.6
15±0.5
10±0.3
Bark
17±0.5
18±0.8
23±0.5
19±0.6
11±0.3
Ethanol
Antibiotic
Streptomycin
12±0.5
13±0.8
16±0.3
14±0.5
9±0.3
Tetracycline
15.±0.3
17.±0.8
21±0.3
18±0.5
11±0.5
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Fig-1 Antibacterial activity of leaf and bark of Bridelia verrucosa
Anti-diarrheal activity evaluation
In the castor oil-induced diarrhea experiment, the leaf and bark extract of Bridelia verrucosa Haines
produced a marked antidiarrheal effect in mice. The dose of 350mg/kg and 550 mg/kg of both leaf and bark
extracts were used to analyze the anti-diarrheal effect. All the four doses of both extracts did not show any
adequate response against diarrhea in 1 hr. The treatment group of leaf extract (350 mg/kg) showed weak
resistance against diarrhea in 2h with 124.8±1.49, followed by promising anti-diarrheal effect in 3 and 4h with
86.4±2.80 and 68±4.56 respectively. The treatment group of bark extract showed efficient results against
diarrhea with both doses (350 and 550 mg/kg). The 350 mg/kg dose proceeded anti-diarrheal effect in 1h, 2h, 3h
and 4h as 120.2±2.45, 105±1.94, 95.6±0.92 and 74.4±1.07 respectively. The 550 mg bark showed 116±2.12,
93±1.87, 77.8±3.27 and 62.2±1.46 in 1h upto 4h respectively, with significant reduction in diarrhea (Table-3,
Fig-2). All the results indicated that the bark extract of B. verrucosa were more effective against diarrhea as
compared to leaf extract.
Table 3. Antidiarrheal activity of leaf and bark extract of B. verruccosa
Treatment
groups
Normal saline
Loperamide
Leaf
Bark

Dose
10ml/kg
5mg/kg
350 mg/kg
550 mg/kg
350 mg/kg
550 mg/kg

1h
125.6±2.01
91.9±2.11
115.4±3.32
118.4±1.16
120.2±2.45
116±2.12

Mean weight of fecal discharge
2h
3h
136.8±1.2
158±±0.7
75.2±1.65
64.2±1.71
124.8±1.49
86.4±2.80
133.8±1.39
152.8±3.33
105±1.94
95.6±0.92
93±1.87
77.8±3.27

Fig. 2. Anti-diarrheal activity of leaf and bark extract of Bridelia verrucosa

4h
166.6±1.8
59.54±2.60
68±4.56
136.8±3.29
74.4±1.07
62.2±1.46
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The percentage inhibition was found to become more prominent as from 1h to 4h in leaf 350 mg/kg,
i.e. 8.1%, 8.77%, 45.5% and 59.1 % respectively while least inhibition in 550 mg/kg was 5.73%, 2.19%. 3.63%
and 17.8% from 1h to 4h manually. More significant inhibition was seen with bark 550 mg/kg with 7.6%, 32%,
50.9% and 62.6% following 1h to 4h respectively. 350 mg/kg bark showed percentage inhibition from 1-4h as
4.4%, 23.2%, 39.7% and 55.3% respectively. The percentage inhibition was compared with positive control
loperamide, having values 26.3% in 1 h, 45% in 2h, 59.5% in 3h and 64.2% in last hour (Table-4, Fig-3).
Table 4. Percentage Inhibition of leaf and bark extract of Bridelia verrucosa Haines
Groups
Normal saline
Loperamide
Leaf
Bark

Doses
(mg/kg)
10
5
350
550
350
550

1h
26.3
8.1
5.73
4.4
7.6

2h
45
8.77
2.19
23.2
32

% inhibition
3h
59.5
45.5
3.63
39.7
50.9

4h
64.2
59.1
17.8
55.3
62.6

Fig-3 Percentage Inhibition of leaf and bark extract of Bridelia verrucosa
The results of antibacterial activity revealed the importance of plant extract when compared with antibiotics
that showed resistance against bacteria at low concentration. Both extract of bark and leaf of B. verrucosa
Haines showed activity against all bacterial strains but the ethanolic bark extract revealed better results. The
similar results were reported by Cheruiyot et al. (2009) working on antimicrobial activities of methanolic leaf
extracts of Psidium guajava against P. aeruginosa, E. coli and S. aureus.
The study was conducted to evaluate the antidiarrheal effect of leaf and bark extract of B. verrucosa in mice
by using antidiarrheal activity test model. The castor oil-induced diarrhea showed that doses of both leaf and
bark extract significantly reduced the intestinal fluid when compared with the negative controls. When
concentration of plant extract increased, maximum reduction in intestinal content was observed. The plant
extract showed better results when compared with the loperamide a standard drug. The results of the study
showed close resemblance to the work of Mekonnen et al. (2018) evaluating the antidiarrheal activity of 80%
methanolic leaf extract of Justicia schimperiana.
Conclusion
It is concluded that the bark extract of B. verrucosa showed higher potential to wards Anti-microbial and
Anti-diarrheal activities as compared to leaf extract due to the presence of rich amount of secondary metabolites.
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الخہص
ی ٹ
ئ ٹ
ٹ
یکلسنےکرٹ مپیوڈزےساچرزیمبان۱۹۱۲، رٹٹوسٹیکولس. وکرافییڈی) احلص یک ںیئگ:وگادروکسولباتسچنےسسیتاعمڈونفلیلھچموکرافیانئہپیورس(رپسپفورسم
ت ت
الضعیتاوروبضمطمسجرےنھک واےلاسےکسنیجےسفلتخمےہ۔اورلرکساورورٹنل ٹرکسدوونںاکاییہاسجع ا،تبثمباےئےئگ۔وموجدہونع(ایپسزیش)ںیمابملیئںیموھچیٹ
وہب
ٹ
ت
ئ
ٹ ٹ ئ
ت
ےکق یبابااجباےہ۔؛
اورلرکسآخریرسےرپ؛ٹسٹیزروگلامنہضیبداینےسےلہپاورولہپںیممسجےکوطسںیمواعقںیہ۔ہضیبداینوگللکشےکمسجےک ئوطسںیمیلھچپسٹ ر،ےہ
ت گ ئ
ت
کن ئ
والٹنئدغودیلنامنہضیبداینےکایلگانکرےےسےلرکورٹنلرکسےکدرایمینحطسی ھیےمیسقتوہےتںیہ۔وموجدہونعاوراسےک جٹیزرزےکامنیبانامازیرکداروںیکاینبدرپای
ئ
ت
ئئ ئ
ہیسنیجبااتسکنےسیلہپباراتببااجراہےہ۔،وجتیشیپیکیئگ۔بامہ
یئنونعرٹیٹوسٹیکولباتسچنریک ر
Abstract
Thirty dolphin fish Coryphaena hippurus Linnaeus, 1758 (Perciformes: Coryphaenidae) were collected
from the Gwadar Coast, Balochistan. Four hosts were found positive with trematodes of genus Tetrochetus
Looss, 1912. Present specimen differs from its congeners in having a smaller body, muscular and robust body;
both the oral sucker and ventral suckers have same size, oral sucker terminal; testes oval-shaped, pre-ovarian
and laterally positioned in middle of the body; median, oval-shaped ovary located near hind testis; vitelline
glands tubular, compact, extending from anterior border of ovary up to mid-level of ventral sucker. On the basis
of these varying characters between present species and its congeners, a new species Tetrochetus
balochistanensis proposed. However, this genus is the first host recorded from Balochistan, Pakistan.
Keywords: Tetrochetus balochistanensis, Coryphaena hippurus, Gwadar, Balochistan, Pakistan.
Introduction
Genus Coryphaena is the only identified genus currently in the family Coryphaenidae that includes rayfinned fishes commonly known as the Dolphin fish. The host is the fastest growing fish and can reach up to
about 88pound weight in six months (Massuti, 1997). Common dolphin fish Coryphaena hippurus Linnaeus,
1958 (Perciformes: Coryphaenidae) locally called “Aamadosk” is being eaten all over the world including
Balochistan, Pakistan (Carbonell et al., 1999). The host is the pelagic and found in tropical and subtropical
waters. Being edible as well as commercial fish, it was therefore proposed to carry out laboratory investigations
on the trematode fauna of dolphin fish Coryphaena hippurus in the Gwadar District, Balochistan.
The coastal District of Makran Division (370 miles), the Gwadar is famous as a business hub of China
Pakistan Economic Corridor (CPEC) and the largest Seafood Export city in Pakistan. The Sea foods are being
exported to China, Korea, Japan, Europe, Gulf Countries and Iran. This area is rich in marine life with wide
variety of prey and predators and worldwide famous as the nesting place of big fishes (F.A.O., 2012).
Materials and Methods
Thirty live hosts of common dolphin fish Coryphaena hippurus were collected from Gwadar coast and
packed in isothermic iceboxes and were transported to the Department of Zoology, University of Sindh,
Jamshoro for further studies. After the examination of body surface for ectoparasites, the hosts were dissected
from anus to the buccal cavity in a dissecting tray. All the internal organs were removed and were kept in saline
water in distinct petri dishes and were examined under stereo-dissecting microscope. A total of 13 trematodes
are from genus Tetrochetus Looss, 1912 were identified and collected from intestine of the 8 host fishes.
Trematodes were fixed in AFA (Alcohol-Formalin-Acetic acid) solution under slight cover glass pressure. After
fixation, specimens were stained in Borax carmine and then washed with 70% ethanol three to four times to
remove excess staining. Specimens were further dehydrated, cleared with clove oil and xylene. Finally, the
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specimens were mounted permanently in Canada balsam. Photographs were taken with OMAX Digital
Trinocular LED Microscope with 10MP Digital USB Microscope camera and drawings were made under
Olympus BH2-DA drawing tube microscope. Measurements are taken in millimeter (mm) as length and width
(L X W).The studied materials were stored at the Department of Zoology, University of Sindh, Jamshoro.
Results and Discussion
Family
Sub-family
Genus
Species

Accacoeliidae Odhner, 1911
Accacoeliinae Odhner, 1911
Tetrochetus Looss, 1912
T. balochistanensis n. sp. (Fig-1) (table-1).

Description (based on 13 specimens): Body of the trematodes is larger, robust, plump, elongated, and broader at
hind portion, measuring 10.027 X 0.547 in size. Oral sucker terminal, rounded, 0.438 X 0.493, almost equal to
size of ventral sucker 0.438 X 0.493; oral sucker more rounded than ventral sucker; distance between oral
sucker and ventral sucker is 0.575. Pharynx larger. Esophagus short, diverticulitis into intestinal ceca in front of
ventral sucker. Cirrus sac pre-acetabular, 0.20 long. Prostatic duct and prostatic gland not visible. Testes two,
oval-shaped, oblique, pre-ovarian in position, laterally situated, well a part from each other, disposed in midpoint of body; anterior testes 0.452 X 0.369 and posterior testes 0.506 X 0.342. Distance in between ventral
sucker and anterior testes is 2.55. Ovary post-testicular, oval in shape, median, 0.246 X 0.246, close to posterior
testis; distance between ventral sucker and ovary is 2.0. Vitellaria follicular, densely distributed, pre-ovarian,
extending from anterior margin of ovary reaching up to post-acetabular level. Uterus densely filled with eggs
and extending from post-ventral sucker to end of hind body. Eggs shelled, measuring 0.071–0.078X 0.039–
0.052.

A

B

Fig. 1. Tetrochetus balochistanensis n.sp. A. Photograph of entire worm; B. Line drawing of entire worm.
Taxonomic Summary
Host: Common dolphinfish Coryphaena hippurus Linnaeus, 1758
Locality: Gwadar (Arabian Sea), Balochistan, Pakistan
Site of infection: Intestine
Etymology: The name of species refers to the study area “Balochistan” (a province of Pakistan) from where the
hosts were collected.
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Table-1. Comparison of Tetrochetus species.
Particulars
Body
Oral Sucker

Present specimen
Smaller, robust, plump,
elongated,
7.506 X 1.041
Larger,
0.589 X 0.534

T.coryphaenae

Smaller, muscular, 0.4380.493
Muscular, larger than oral
sucker, 1.152–1.710 X 0.810–
1.296

T.alutrae
Smaller, tapering anteriorly,
broader posteriorly,
3.333 X 0.527
Smaller than ventral sucker,
0.148 X 0.148
Muscular, laterally elongated,
larger than ventral sucker, 0.249
X 0.175

T.macrorchis
Larger, reduced from pre-gonadal
level to base of acetabular peduncle,
8.167–11.0 X 1.677–1.980
Smaller,
0.459 X 0.524

Elongated, larger
10.027–0.547

Larger than oral sucker,
0.622 X 0.754

Ventral Sucker

Almost equal to oral sucker

Distance between oral
sucker & ventral sucker

0.575

2.275

0.388

1.213

Testes

Testes two, oval shaped, preovarian, submedian, equatorial;
anterior testis, 0.917 X 0.452
and posterior testis, 0.602 X
0.369

Two Testes, separated, larger
in size, oval in shape; anterior
testis, 0.594–0.900 X 0.486–
0.702 and posterior testis,
0.61-0.75 X 0.57-0.72

Diagonal, unequal, dissimilar,
laterally compressed; anterior
testis, 0.227–0.354 X 0.140–0.291
and posterior testis, 0.259 X 0.23

Testes two, trilobed, larger, close to
each other, away from ovary;
anterior testis 1.311 X 1.049 and
posterior testis, 1.213 X 1.081

2.191

7.65

0.907

1.180

0.438

0.75

0.166

0.655

0.219

1.025

0.111

1.114

2.054

3.00

0.740

4.294

Laterally elongated, far away
from posterior testis,
0.275 X 0.35
1.2 X 0.15

Laterally elongated with circular
lower margin,
0.105–0.242 X 0.140–0.301
0.25

Bean-shaped, sub-median, well a
part from posterior testis,
0.590 X 0.852
-

Tubular in shape, located
between ovary and testes

Tubular in shape, commencing
from anterior margin of testes up
to mid-level of acetabulum.

Thin, extending from anterior
margins of ovary up to lower level
of acetabulum.

Distance between anterior
testis & ventral sucker
Distance between both testes

Distance between testes &
Ovary
Distance between ovary &
posterior end
Ovary
Cirrus sac

Vitellaria

Median, near hind testis, 0.575
X 0.465
0.20
follicular, connected as tubules,
densely distributed, preovarian, extending from front
border of ovary reaching up to
post-acetabular level

Host

Coryphaena hippurus

Coryphaena hippurus

Locality

Pakistan

India

Tigerfish Balistes capistratus,
Exocoetus volitans
India

Coryphaena hippurus
India
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Common dolphin fish Coryphaena hippurus (Perciformes: Coryphaenidae) have been examined for the
parasites from many countries by various authors (Ernest, Williams and Bunkley-Williams, 2010). Looss (1912)
proposed genus Tetrochetus. Later on, Yamaguti reported genus Tetrochetus from Coryphaena hippurus in
Pacific and Toyama Bay. Hanson (1955) reported genus Paratetrochetus from the intestine of Aluterus scriptus
(Osbeck, 1765) from Hawaii. Yamaguti synonymized genus Paratetrochetus with genus Tetrochetus
(Hafeezullah, 1988 and Yamaguti, 1971). Ten species of genus Tetrochetus were reported by Hafeezullah
(1988) from Coryphaena hippurusfrom India. Among them, the two species T. raynerii and T. hansoni have
larger oral sucker than ventral sucker, butT. hamadai, T. coryphaenae, T. proctocolus, T. macrorchis, T.
scomberesoxis, T. metnevi and T. lesnoyi have smaller oral sucker than ventral sucker, whereas, oral sucker and
ventral sucker are equal in T. aluterae. Dyer et al., (1997) reported T.coryphaenae from dolphin fish
Coryphaena hippurus and reported that T. coryphaenae and T. aluterae only differ in egg size.
Present species has some unifying characters to T. aluterae like body broader at posterior level, vitellaria
arising from ovary extending to first fourth of body. It also resembles with T. macrorchis in body robust and
round at both ends, vitellaria commencing from ovary up to ventral sucker. Present species varies from both
species in having smaller and wider body, both suckers are equal in size, testes oval, distance between anterior
testis and acetabulum, distance between ovary and ventral sucker, varying ovary structure and vitellaria
follicular and tubular in shape (table-1).
Present species has unique characters among the Genus Tetrochetus including body rounded at both ends,
equal sucker size, oval shape of testis, large distance from ventral sucker to anterior testis, ovary rounded, larger
distance between ovary and posterior sucker and vitellaria follicular, connected as tubules.
Based on these diagnostic characteristics, a new species Tetrochetus balochistanensis n.sp. is proposed. The
new species name refers to the study area “Balochistan” province.
Conclusion
A new species of trematode Tetrochetus balochistanensis sp.n. is identified and illustrated. It was collected
from common dolphin fish Coryphaena hippurus, which was collected from Gwadar, Balochistan, Pakistan. A
total of 30 live common dolphin fish Coryphaena hippurus were collected. Among them only ten hosts were
found harboring Tetrochetus balochistanensis sp. n. The present species is proposed on the basis of varying
characters like, smaller and wider body; sub-terminal oral sucker which is comparatively smaller in size; both
oral and ventral suckers have same size; shape of testes is oval, lateral, pre-ovarian; shape of ovary is oval
situated close to hind testis and follicular and tubular vitellaria.
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الخہص
ت
یکوھچیٹاوربڑیآنےسدرپاتفیکیئگےہ۔ہییئنrat

اورindian gerbil  پااتسکنںیمTrichuristateri
یکیئنونعTrichuris سنیج
ت
ت
Sujawal اورsuburbs  ےساسجمںیموھچیٹےہ۔ہییئنونعرکایچاوراسےکTrichurismallomyos ےساسجمںیمبڑیہکبجTrichurismusseriونع
convulated tubular ،مسجےکوطلورعضںیمفڑق،ےکےنلھکیکتمسvulva ،)0.96-1.76( یکابملیئspicular ےسیلہپپاردرپاتفیکیئگےہ۔ہییئنونع

ٹی
یکوہجےساےسدورسیاوناعےسفلتخمانبدیتیےہ۔seminal vesicle اورvas deferens ،سیس
Abstract

Representative of Genus Trichuris Roederer, 1761 (Nematoda: Trichuridae) parasitic in the Indian Gerbil
(Tateraindica) and rat (Rattusrattus) from Karachi and its suburbs as well as Sujawal is being described in
detail. The new species Trichuristateriis readily separated from Trichurismusseriin having a relatively larger
body but smaller as compared toTrichurismallomyos.
The species is new and is characterized by the range of spicular length 0.96-1.76 (Twenty five specimens
studied), upward direction of vulva opening in females, difference in general body dimensions, convoluted
tubular testis, vas deferens and seminal vesicle.
Keywords: Parasite of zoonotic importance, Indian gerbil, commensal rodents, Karachi suburbs, Sujawal.
Introduction
Trichuris often called whipworm are parasitic nematodes from the roundworm family. In its cycle the eggs
are first swallowed by host, they usually reach the small intestine and duodenum where they hatch and travel to
large intestine cecum (Ransom, 1911). Here they feed on the blood vessels situated in the cecum. Later the
larvae leave cecum and lay thousands of eggs, which are set free through the feces. The series of steps from egg
ingestion to the release takes almost twelve weeks. Released eggs are eventually ingested by another host. The
larvae can survive without a host for 6 months.
In Pakistan rodents helminth parasites are poorly known and have not been completely (Khatoon et al.,
2004). In order to gain an insight into the composition and diversity of helminth community in rodents in
Pakistan a survey was carried out on rodents parasites in Karachi and its suburbs along with Sujawal Sindh,
Pakistan.
The genus Trichuris Roederer, 1761 species are of common occurrence, parasitizing vertebrate hosts
including humans and small mammals. These are reported from various countries including India but none from
Pakistan. Present species is being first time reported from this locality and Tateraindica (Indian gerbil) is the
main host while Rattusrattus (rat) being other host of this particular genus.
Indian gerbil (Tateraindica Hardwicke, 1807) distribution covers a large area from the Northern Arabia
through Iran, Afghanistan, Pakistan, India and Sri Lanka (Harrison and Bates, 1991). Nematodes of the genus
Trichuris Roederer, 1761 are parasitic in the large intestine of various mammals including mice (Anderson and
Bain, 1982). Pakistan is among one of the countries having high diversity of rodents with more than 43 different
species, mostly mice and rats but also involve giant flying squirrels, porcupine and dessert gerbils. Rats and
mice have a wide distribution in the country. Rodents are considered as probable hosts of zoo notically
important parasites (Khan, 1990). Wondifraw et al. (2021) stated that crop fields near forest were more
vulnerable to rodent damage. Singleton et al. (2021) suggested that in Asia small scale farmers are more prone
to rodents harm as they badly effect food security whereas new strategies are being considered such as fertility
control.
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Trichuris Roederer, 1761, are without restraint the most recognized nematode parasites of mammals
(Feliu et al., 2000; Torres et al., 2011; Robles et al., 2006).
Materials and methods
Seventy five species in total of Tateraindica (Hardwicke, 1807) were collected, 30 of them from Pipri
and Landhi Rice Godowns, Karachi and 45 from Sujawal Agricultural Area, Sindh, Pakistan. One out of three
R. rattus was found infected with three male and two female specimens.
For fixation of viscera 10% formalin was used and examined for detail study in the Parasitology
laboratory. All the 78 hosts were examined, out of which 75 were T. indica and 03 were R. rattus. Hosts infected
were 30 T. indica and 01 R. rattus. 253 male and 167 female specimens were recovered from T. indica and 02
female and 03 male specimens were recovered from R. rattus. Nematodes were recovered from the large and
small intestines of the hosts; these were later maintained in its original state in 70% ethanol, cleared in lactophenol and studied using a light microscope. Diagrams were made with the help of camera Lucida. A few
specimens were prepared for the study of surface ultra structure, live specimens were fixed in cold 4%
glutaraldehyde in buffer (7.2) for 24 hours, then dehydrated, ‘dried’ mounted on stubs and coated with gold and
finally examined under SEM (Khan and Bilqees, 1984). Photomicrographs were prepared through the courtesy
of M.A.H. Qadri Biological Research Centre, University of Karachi, Karachi. The prevalence and mean
intensity were investigated by applying the formula given by Bush et al., 1997. Descriptions of both the male
holotype and female allo type are given. Measurement of the para types, which include the mean and SD, in
parentheses ranges are given. Unless otherwise mentioned measurements are in mm.
Voucher specimens have been placed in the Medical Zoology Laboratory, VPCI, PARC, Southern zone
Agricultural Research Centre, University of Karachi, Karachi-75270, Pakistan and numbers are given.
Results and Discussion
Trichuristaterisp.n.
(Figs. 1-10)
Main host:
Tateraindica (Hardwicke, 1807)
Murinae:
Muridae
Other host:
Rattusrattus (Linn., 1758)
Site of infection:
Small intestine and large intestine
Type localities:
Pipri and Landhi Rice Godowns, Karachi
Sujawal Agricultural Area, Lower Sindh
Type specimens:
Holotype male and female Allotype, MZVPCI (7
male and 5 female paratypes) from Karachi, 3
male and 3 female paratypes from sujawal
Number of specimens recovered from both hosts:
256 males, 169 females
No. of hosts examined:
78
No. of hosts infected:
31
Dates of hosts collection:
October 1990-August, 1993
Specimen numbers:
MZVPCI: 1-425
Etymology:
Species epithet is derived from the generic name
of the type host
The nematodes found in the large and small intestines of the T. indica and R. rattus from both the localities
are being considered as a new species of the genus. A total of 425 specimens were collected. The prevalence
was 39.7% (31 infected of 78 hosts examined), and mean intensity of infection was 13.70. Minimum infection
was three specimens from a host and maximum infection was seventy eight specimens from a host.
Description
Trichuristaterisp. n.
General: Body small to medium size, slender, anterior 3/5 th attenuated-whip-like while the remaining posterior
portions are comparatively stouter with rounded ends. Cuticle fine transversely striated with wide longitudinal
bacillary bands on ventral side of esophageal region. Male worms are smaller and delicate than the female
worms. Male caudal portion is mostly coiled tightly whereas in female the posterior endings are simple.
Anterior region straight with simple oral opening without lips. Esophagus almost entirely muscular, simple
attenuated, as long as the length of the whip, spicule single in an evaginable prepuce-like sheath, the external
surface of which is spiny Bluntly rounded, slightly curved is the female posterior extremity. Vulva near the
junction of the two body regions Eggs barrel-shaped with plug at each pole.
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Male (Based on a holotype and 24 paratypes)
Body small to medium sized, delicate 20.1-26.3 (23.2) long by 0.025-0.031 (0.028) wide at nerve ring,
width increasing posteriorly to 0.021-0.4 (0.31) at greatest width and then decreasing to 0.13-0.16 (0.15) at the
terminal anal region. Anterior extremity simple without any cephalic structures, somewhat conical in appearance
0.035-0.04 (0.031) wide. Mouth opening or stoma leads into narrow, tubular esophagus, narrow muscular
esophagus at the end, have direct connection with the functional intestine without any vulvar apparatus.
Esophagus occupies entire length of the whip like portion about three fifth of the entire body length. Esophagus
11.5-14.6 (13.05) long and 0.02-0.05 (0.035) wide. Distance of nerve ring from the anterior end is 0.04-0.051
(0.045). Excretory pore, minute not obvious in most of the specimens 0.1-0.14 (0.12) from the cephalic
extremity. Anterior genital tube totally absent. Testis confined in the posterior 1/3 rd region of the body,
convoluted to some extent, leads to a small vas-efferens which continues into a vas-deferens. Seminal vesicle
conspicuous, leads into a cloacal tube or ejaculatory duct. Lining of the cloaca itself revertible, forming a
spicular sheath, armed with fine, coarse spines. Spicular sheath 0.1-0.15 (0.125) long outside the cloacal
opening and 0.035-0.04 (0.037) wide. Spicule single with blunt anterior, posterior ends 0.96-1.76 (1.36) long,
0.02-0.025 (0.022) wide. Tail absent, caudal region almost tightly coiled, cloacal opening terminal. SEM
(Scanning electron micrograph) of the caudal region shows a longitudinal pattern of the cuticle. The prepuce
sheath is spinose covered with fine coarse spines projecting upward. The protruded spicule has bluntly rounded
end.
Female (Based on an allotype and 24 paratypes)
Body comparatively larger than the male worms, posterior 1/3 rd portion much stouter than the anterior 2/3 rd
whip-like portion.31.88-39.86 (35.87) long by 0.02-0.049 (0.036) wide at greatest width. The anterior whip-like
portion 15.45-22.50 (18.97) of the total body length. Cephalic end simple, conical in appearance devoid of lips
or accessory structures. Cephalic end narrow 0.02-0.05 (0.035) wide. Distance of nerve ring 0.06-0.07 (0.065).
At a distance of 0.1-0.16 (0.13) excretory pore is situated. Esophagus simple, narrow and muscular, terminated
by an esophageal swelling. At the end esophagus is directly connected with the functional intestine.
Reproductive system consists of a tubular ovary, much coiled, exclusively in the posterior part of the body.
Uterus extends up to the posterior extremity. Oviduct U-shaped extends up to the vulva. Vulva opening situated
just beneath the junction of the anterior whip-like anterior portion and the posterior stouter part of the body.
Vagina small, muscular, opens to the exterior by a simple upward vulvar projection, width at the vulvar region
0.19-0.20 (0.195), cloacal opening terminal. Posterior extremity bluntly rounded with a small lobe or bi-lobed
posterior ending, width at the posterior extremity 0.07-0.15 (0.11). Scanning electron micrograph of the caudal
extremity shows it to be bluntly rounded with transverse cuticular striations. Eggs characteristics barrel-shaped.
The eggs possess three membranes: an outer protein coat, deeply pigmented and appear brownish in color, an
intermediate true shell which is transparent and internal vitelline membrane which appears to be lightly
granular. The most characteristic structures are the plug-like opercular knob-like structures at either pole. The
eggs measure 0.042-0.045 (0.043) by 0.019-0.02 (0.0195).

Fig. 1. Anterior portion of the male.
Fig. 2. Caudal region of the same
with projected spicule.
Fig. 3. Enlarged prepuce sheath with
terminal part of the spicule.
Fig. 3a. Spicule of a para-type
enlarged.
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Fig. 4: Anterior region of allo-type
female with part of esophagus.
Fig. 5: Caudal portion of the same.
Fig. 6: Vagina and genital opening.
Fig. 7: Barrel-shaped eggs.

Fig. 8: Ultra structure of caudal
region of male allotype with
projecting spicule(350X).
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Fig. 9: An enlarged portion from the
spiny prepuce sheath (5000X).

Fig. 10: Ultra structure of caudal
region of female para-type (1500X).
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By having body structure as anterior 3/5th attenuated whip-like while the remaining posterior portion
comparatively stouter with rounded ends, spicule single in an evaginable prepuce-like sheath, the external
surface of which is spiny, vulva near the junction of the two body regions. Barrel-shaped eggs with plug at each
pole, the species being reported belongs to the Trichuridae family in the super family Trichinelloidae.
The specimens have posterior portion comparatively stouter, cuticle fine, transversely striated with wide
longitudinal bacillary bands on ventral side of esophageal region, un-embryonated eggs in the uterus arranged in
file, related the specimens to the subfamily Trichurinae which comprises of only a single genus Trichuris
Roederer, 1761 (Anderson and Bain, 1982).
Possessing a relatively larger body size, the species in consideration is easily separated from all congeners
known from murids because all have mean body length over 10 mm in males and 15 mm in females (Quentin,
1966; Bernard, 1969; Skrjabin et al., 1957; Johnson, 1973; Tenora, 1969; Feliu et al., 2000; Sadighian et al.,
1974; Ribas et al., 2013; Robles, 2011; Robles et al., 2014; Smales, 2013).
Main features of present specimens are spicule single in an evaginable prepuce-like sheath, the external
surface of which is spiny, being readily distinguished from most members of the same genus in murids, which
have dull or rounded distal end abruptly narrowed near distal end of the spicule (Robles, 2011; Robles et al.,
2014; Ribas et al., 2013; Quentin, 1966; Feliu et al., 2000; Smales, 2013).
The members of the same genus parasitic in murids, only T. spalacisin the mole rat,
Spalacismicrophthalmus of Ukraine and T. petrowiin Arvicolaterrestris of Tatarstan, Russia, with gradually
tapered pointed spicule (Skrjabin et al., 1957; Petrov and Potekhina, 1953).
However, very caused the former species has a expansion of cephalic region in the male and much longer
distance (>1 mm) between and anus posterior end of body in female, and the latter species has a ratio smaller (<
58%) as compared with the anterior body of the helminth in both sexes, the eggs are smaller (62-65 by 29 µm),
separating from the present species (Petrov and Potekhina, 1953; Skrjabin et al., 1957).
The genus Trichuris Roederer, 1761 species are commonly found, parasitizing vertebrate hosts including
small mammals. These are reported from various countries including India but none from Pakistan. Present
species is described for the first time from this locality and Tateraindica (Indian gerbil) is one type host and
Rattusrattus being the other host.
Trichuris sp. is widely distributed among mammals regardless of their dietary habits and habitat preference.
Tateraindica is a ground dweller, feeding mainly on earthworms (Musser and Durden, 2014) while
Mallomysrothschild iis of arboreal nature principally, consuming a mainly abrasive vegetable diet (Flannery et
al., 1989). Trichurishasun-embryonated eggs when passed in host feces and take several weeks to one month in
a humid environment to become infective, but require no intermediate host (Anderson, 2000). The hosts acquire
infection by eating diets or drinking water contaminated with embryonated eggs. This life history pattern may
facilitate host-shifts. Actually, occurrence of such host-shift events in Trichuris evolution has been suggested by
molecular phylo-genetic studies (Dolezalova et al., 2015; Callejon et al., 2015).
The spines in the spicular sheath in present specimens appear to be longer and slender then the spines on the
spicular sheath in T. bainae which are bit broader at the base and comparatively smaller in height.
Present specimens differ in having a bigger body size of both male and females with having different
lengths of whip like anterior and stouter posterior portions. The spicule lengths are smaller in size. Vulva in
present specimens is simple and upward in direction, while in T. bainaethe vulva is protrusive and ornamented
with spines, the eggs are smaller in size in present specimens as compared to the eggs in T. bainae and different
hosts.
T. musseri from Echiothrixcentrosa and T. mallomyas from Mallomysrothschildi differ mainly from the
present specimens in having distal end sharply pointed of the spicule which was gradually tapering, while the
former species is distinguished from the later by having much smaller body size and large number of nuclei per
sub division of stichosome. As the present specimens do not match exactly with the congeners a new species T.
tateri is proposed.
Although the present specimens being discussed appear to be similar with the reported species of the genus
in general morphological features. Main differentiating characteristics are: the range of spicular lengths 0.961.76 (1.36) a marked difference in the sizes of the spicule in the specimens studied and an upward direction of
the vulva opening in female. Present species also differ from previously described species: in general body
dimensions size of the spicule, pattern of tubular testis, vas deferens, seminal vesicle, cloacal tube, presence of
spicular tube etc. T. chiliensis is different from the present specimens in having spicule greater in length and in
having vulva with a prominent downward direction and eggs larger in size, a different host and locality. T.
Bradley differs from the present specimens in the absence of a true spicular sheath, in the spicule lying in the
cloaca and in the division of the cloacal tube into proximal and distal regions. T. fossor differ in having bilo bed
end in male, bell-shaped spiny-spicular sheath. Vulva situated on a prominence in T. citelli, eggs are 70-74 by
33-35 microns which are larger than the eggs in present specimens.
The compilation of Skrjabin et al., 1971 reports Trichurisparvispicular is Clapham, 1945 and T. controta
Rudolphi, 1819. Systematic status of T. p. spicularis raised doubt by Verster, 1960who had opinion of it being
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the same of T. vondwei. Seven potential species were excluded from these compilations; T. petteri Quentin,
1966, T. gerbillis and T. gundii Bernard, 1969, T. pedetei; T. procaviae Verster, 1960; T. mastomysi and T.
hyraces Ezzat, 1954.More so ever, the crested porcupine Hystrixcristata (Hystricidae) an African endemic
rodent (Grubb et al., 2008)has been described to be infest by T. hystricis Kreis, 1938 and T. infundibulus
Linstow, 1906. Although the first description of T. hystricis might be thought to be doubtful as it was based on
material in confined porcupines from Basel Zoo (Switzerland). Bernard (1987) recorded whipworms consistent
with T. hystricis description, but from Hystrixcristata from Tunis Zoo. T. infundibulus locality is not mentioned
in the earliest description and no facts provided on Trichuris from wild African crested porcupines. Brouat and
Duplantier, 2007 reported undetermined species of the genus Trichuris from Senegal in Mastomyserythroleucus
and M. natalensis.
According to the literature search genus Trichuris Roederer, 1761 species reported from rodent hosts are: T.
fossor (Hall, 1916) Chandler, 1945 from Thomomysbottae; T. citelli Chandler, 1945 from Citellusbeecheyi; T.
perognathi from Perognathuscalifornicuscalifornicus; T. neotomae from Neotomafuscipes. Yong, 1971
encountered T. muris (Schrank, 1788) Hall, 1916 from various Malaysian rodent hosts: Rattusrattusdiardi; R.
exulans; R. jaloresis; R. argentiventer; R. mulleri; R. sabanus; R. annandeli; R. canus; R. crimoriventer; R.
rajah and R. gliroides. Baberoet al., 1975 reported T. bradlyifrom Octodondegusin Santiago, Chile. The same
authors reported T. chiliensis from Akodonlongipilis in Chile. Mascoma and Feliu, 1977 reported T. muris from
Rattusrattus and Apodemussylvaticus. Molan et al., (1988) in a survey of intestinal helminthes reported T. muris
some rodents in Arbil, Iraq.
Conclusion
Genus Trichuris Roederer, 1761 new species is being described from Indian gerbil and rat in Karachi,
its suburbs and Sujawal, Sindh, Pakistan.
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الخہص

( ےکاکےنٹاورSandfly) ےسرماد کایااسیرمضےہوج کایوصخمصیھکمCutaneous Leishmaniosis  اکقلعتدلجیارماضےسےہ۔Cutaneous
یکداہیئںیماسرمضوکتااتسکنںیمروپرٹایکایگ۔وموجدہیقیقحتاکمریبخوتخپنوخاہےکابقیلئاالضع1960کیایلخیتطفیلےیکیلقتنمےسرہچےاہوھتںاورمسجیکدلجرپاظہروہتاےہ۔
طفیلی ش
یقیقحتاکمےکےلسلسںیمعلضامشیل ک
ںیمرسااجنمد کاتایگسجاکاینبدیدصقماسرمضاک ب ب
وزیراتسنےکفلتخمالعوقںےس
سےننبواےل ےیکنادنیہاورالیھپؤےکاابسباجاننےہ۔اس ت ش
ش
ش
ے
ے
خ
ومنےناٹھکےیکےئگاوراناکیقیقحتاطمہعلایکایگ۔امتمومنونںیک یکصےکےیلالسڈیئایترےیکےئگسجوکمسجےکاتمیرہوصحں2873 ومنےناٹھکےیکےئگ۔اسدصقمےکےیللک
ش
اتمیتاےئےئگہکبج
اسامیبریےس ر1679(58.44%) ومنونںںیمےس2873
احلصایکایگاھت۔وخردینیباطمےعلولعمموہاہک
ےستبایئآیسیپےکلمعےکذرےعیےس ت ش
ش
 یکرشحےسرمدوںںیمہیرمضتا کاتایگہکبجوخانیتںیماسیکرشح973(55.80%) ںیماسرمضیک خیکصںیہنوہیکس۔امتمتبثمومنونںںیم1194(41.55%)
ش
ش
اسلیکرمعےکولگاسرمضےس ب15 ےس1 دصیفریہ۔742(44.19%)
اتمیوصحںےکاطمےعل
یتنبےہ۔مسجےک ر82.90% اتمیتاےئےئگ۔سجیکرشح
سےسز کتادہ ر
ش
دصیفیتنبےہ۔اسوپرےیقیقحتلمعےسوجاقحقئرظنماعمرپ59.26% اتمیوہےتںیہسجیکرشح
ےسہیاقحقئیھبولعمموہےئہکاسرمضیکوہجےسز کتادہیرافرادےکرہچے ر
ش
آےئانےسولعمموہتاےہہکعلضامشیل ک
اتمیایکےہ۔ہرےنیہمےعلضےکفلتخمالعوقںےساسےکرمضیروپرٹوہےترےتہ
وزیراتسنےکارثکیتیالعےقوکاسامیبریےندشتےس ر
ںیہ۔وکحماورہمکحمتحصےسادتساعہکوہاستمسںیموصخیصوتہجدںیتاہکالعےقےساسرطختاکرمضاکاخہمتنکمموہےکس۔
Abstract
Cutaneous is relateted to skin disease. The cutaneous leishmaniasis means that a bite of sand fly which
produce lesion mainly on face, arm and legs caused by single cell protozoan parasite of order kineto plastida
called leishmania. It was first reported in Pakistan in 1960. The research work was conducted in North
Waziristan Tribal District Khyber Pakhtunkhwa Province, Pakistan with main aim to identify and know about
the distribution of the parasite. In the current research work samples were collected from different villages of
North Waziristan Tribal District. A total of 2873 samples were studied and diagnosed for the presence and
absence of LD bodies. All the samples were studied and diagnosed through slide preparation. Smears were
prepared by taking the biopsy from the lesion site of the infection. The smear was stained with Giamsa’s stain
and was studied under light microscope. Out of 2873 samples, the total positive cases were 1679 (58.44%) and
negative were 1194 (41.55%). Out of the total 1679 positive samples, 937 were male with 55.80% dominant rate
and 742 were female with 44.19% dominant rate. The population of 1-15 years age was most commonly
affected by cutaneous leishmaniasis with 82.90% dominancy rate. Based on lesion sites at the body parts
analysis shows that face was mainly affected with 59.26%. Single lesions were with high frequency with
89.33% prevalence rate. The whole research work shows that cutaneous leishmaniasis has badly affected the
entire North Waziristan Tribal District. Each month numbers of new suspected individuals are reported from
different localities of North Waziristan Tribal district. Government and the health concerned authorities are
strictly requested to take extra care of the patients of cutaneous leishmaniasis in North Waziristan.
Key Words: Cutaneous; Leishmania; Lesion; North Waziristan.
Introduction
Cutaneous leishmaniasis resulted from the bite of sand fly which produce lesions mainly on the face, arms
and legs caused by various type of a single cell protozoan parasite of the order kinetoplastida called leishmania
(Butto et al., 2008). There are various species of the genus leishmania which cause leishmaniasis. Each and an
every species has their own geographical zone (that their characteristics place). These parasites can affect
several mammalian species, particularly human. There are more than twenty (20) different species and
subspecies of the genus leishmania that can cause leishmanias is in human. It is one of the zoonotic disease
transmitted to the man during a bite of the vector send fly of the genus phlebotomies (Mumtaz et al., 2016).
The infection of leishmansis clinically has been divided into the following sub categories; A) cutaneous
leishmaniasis (CL); B) diffuse cutaneous leishmaniasis (DCL), C) Muco cutaneous leishmansis (MCL); B)
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Visceral leishmansis (VL). The cutaneous leishmaniasis largely is divided into two (2) forms: an old world
cutaneous leishmaniasis which is mainly caused by leishmania tropica and Leishmania major which are found
in central Asia, Middle east, North Africa, North India and Pakistan. While a New world cutaneous leishmansis
is mainly caused by leishmania (viannia) braziliensis and leishmania Mexicana, This is widely found in South
and Central America along with Brazil (Mebrahtu et al., 1992). The cutaneous leishmaniasis is endemic in over
88 countries and 5 continents of the world. There are estimated 350 million peoples at the risk of leishmaniasis
and 5 lac new cases of the visceral leishmaniasis and 15 lac of the Cutaneous leishmaniasis is reported annually
(Bhutto et al., 20008).
In America, it is widely spread from Southern Texas to Northern Argentina. Other endemic areas include
the Middle East, India, and Pakistan, Iran and North and East Africa (Bari 2006). The cutaneous leishmaniasis
in different countries is known by different local names like saladana in Afghanistan, Baghdad sore in Iraq and
Kaaldaana in Pakistan it is caused either by leishmaniatropica or leishmania major. In Pakistan the cutaneous
leishmaniasis is an emerging disease (Kassi et al., 2008). The leishmaniasis was first reported in Pakistan in
1960. Initially it was restricted to the northern mountainous region, but now it is widely spreading all over the
country (Bhutto et al., 2008).
In Pakistan it is specially found in endemic area near to the adjacent war thorn neighboring Afghanistan
and large number of refugees. Beside this it is endemic in Multan, interior Sind and a large area of the
Baluchistan (Ahmad et al., 2019). In western regions of Khyber pakhtunkhwa the military operations have given
wide range to the cutaneous leishmaniasis in the current years of wars against terrorism (Akram et al., 2015).
Every year 2 million cases of coetaneous leishmaniasis are reported worldwide (Munir et al., 2018). In
North West Pakistan cutaneous leishmaniasis is an emerging and serious health problem. The military
operations in tribal’s areas including current operations in North Waziristan tribal district have given vast space
to the incidence and accidents of cutaneous leishmaniasis (Rahim et al., 1998).
On the basis of mode of transmission cutaneous leishmaniasis is divided in two types one is Anthroponotc
and other one is zoontic. Anthroponptic (also called urban or dry type) coetaneous leishmanas is transmitted
from human to human while the zoonotic (also called as rural or wet type) cutaneous leishmaniasis come from
human and animal interaction. In Pakistan both zoonotic and anthroponotic cutaneous leishmaniasis is present.
In Pakistan the causative agent of the anthroponotic cutaneous leishmaniasis is leishmaniatropica (L.tropica)
while the zoonotic cutaneous leishmaniasis is caused by leishmania major (L.major) (Ahmad et al., 2019). This
parasite is transmitted by the biting of phlebotomies sand-fly result nodular lesion is comprised of parasite laden
macrophages covered by lymphocytes which try to prevent spread of these organism. This disease is selfhealing disease, it takes many months in healing (Butto et al., 2008). The Leishmaniatropica and leishmania
major produce cutaneous ulcers variously known as Oriental sore, Cutaneous leishmiansis, Jericho boil, and
Aleppo boil etc. these two species have similar life cycle but different location, reservoirs and intermediate
hosts (Roberts et al., 2013).
Nearly 70 different animals’ species are found that are act as reservoirs host for the parasites such as
domestic dogs, cattle’s, horses, donkeys and rodents. The leishmanial disease may be zoonotic, which include
animal reservoir hosts, or anthroponotic where human’s reservoir host. Human are considered a prime parasite
reservoir in south East Asia and East Africa’s (Tiwari et al., 2019). The disease is diagnosed by direct
microscopic examination of Giemsa stain smear from the leision (Khan, 2005). There are about 70 different
species of the sand flies which are responsible for the transmission n of the leishmaniasis. Among these 70
species Lutzomyia is mainly present in Americas. Phlebotomies is present everywhere (Piscopo and Azzopardi
2006).The leishmania parasite is transmitted by the biting of the phlebotomus sand fly (WHO, 2000). The
phlebotomies and fly is a vector of the disease and ingest the organism, as an amstigote, come into its digestive
tract when sand fly infects the animal. The amastigote develops into promastigote in its digestive tract, and then
injected into the susceptible host at the next feed. The promostigote than infects macrophages and develops into
amastigotes. The infection is more common in man then woman (Piscopo and Azzopardi, 2006). There are
twenty Leishmania species that are pathogenic for humans and 30 sand fly species are proven vectors (Bari et
al., 2011).
Phlebotomussergenti and Phlebotomus papatasi are most common species of sand flies in North
Waziristan Tribal District that causes cutaneous leishmaniasis (Mubashir et al., 2018).The lesion manly occurs
on the leg, feet, hand, face and neck (Ayaz et al.,2018). The cutaneous leishmaniasis usually affects the exposed
part of the body because the sand flies easily bite the exposed part of the body and produced ulcer on the biting
site (Bari et al., 2011). Present study was aimed to highlight the spread and intensity of cutaneous disease in
North Waziristan Tribal District and to emphasize preventive measures by the concern departments.
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Materials and Methods
The research work was conducted in North Waziristan Tribal District previously known as North
Waziristan Agency. Data was collected from different Tehsils and villages of the study area. Suspected
individuals of leishmania disease were studied that were referred to the dermatology outpatient department by
the physicians at Central Hospital Miranshah. Then the individuals were diagnosed and tested for the presence
and absence of LD bodies in the Medical Laboratory of the Central Hospital Miranshah. All the cases were
diagnosed on the basis of clinical findings and smear tests to confirm them whether the case is positive or
negative. During the whole work total 3918 cases were studied and were diagnosed through smear tests. The
smear tests were performed by taking clean and sterilized fresh slide. Samples were taken from the suspected
patients’ wound edge and placed on the slide. The samples on the slide were fixed by methanol and then stained
with Giemsas’ stain. Then the slides were cleaned with tap water, dried and examined under the microscope
using 100X oil emersion objective for the presence of LD bodies. The negative cases have been excluded from
the result. Data was analyzed by using Microsoft Excel Office Program and the results were expressed in
percentages.
Results and Discussion
During present study total 2873 samples were collected from different hospitals of North Waziristan Tribal
district. Samples were collected each month from September, 2019 to August, 2020. Out of total 2873 samples
1679 (58.44%) were confirmed positive through diagnosis of the suspected individuals and 1194 (41.55%)
samples were negative. Out of the positive 1679 samples 937 (55.80%) were males and 742 (44.19%) were
females (Table 1).
Table No.1 Month wise distribution of Leishmania tropica in North Waziristan.
Months
September
October
November
December
January
February
March
April
May
June
July
August

No of cases
90
117
143
184
207
239
183
118
96
109
113
80

%age
5.36
6.98
8.51
10.96
12.32
14.27
10.89
7.02
5.71
6.49
6.73
4.76

The sex wise distribution of Leishmania tropica in North Waziristan tribal district was also studied.
The male 937 (55.80%) were mainly affected as compare to the female 742 (44.19%). The reason behind this
fact is that male are mostly outside of the houses for more hours of the day which make them prone to the biting
of sand fly. While the females are covered with clothes and shawls which protect them from the biting of sand
fly (Table 2).
Table No. 2 Sex wise distribution of Leishmania tripica in North Waziristan.
Sexes
Male
Female
Total

Number of cases
937
742
1679

%age
55.80
44.19
100

Site wise distribution of cutaneous leishmaniasis at various parts of the body was identified. Face (59.26%) was
the most affected site for biting of sand flies and the dominant percentage ratio indicated that face is the most
susceptible site of the body that is mainly prone to the leishmaniasis attack and infection (Table 3).
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Table No. 3 Site wise distribution of cutaneous leishmaniasis in North Waziristan
S/No
1.
2.
3.
4.
5.
6.
7.

Site
Face
Legs
Arm
Nose
Ear
Chest
Multiple site

No of cases
995
292
273
08
01
01
109

%
59.26
17.39
16.25
0.47
0.05
0.05
6.49

Similarly, age wise distribution of the parasitic infection was also studied in North Waziristan tribal district. The
population of the ages from 1-15 (82.90%) was more affected as compare to other age population. The fact
behind this incidence may be that the population of age 1-15 is likely to be careless and unawareness about the
facts and background of leishhmaniasis (Table 4).
Table No. 4 Age-wise distribution of Leishmania tropica infection in North Waziristan
S/No
1.
2.
3.
4.
5.

Age (Years)
1-15
16-25
26-35
36-45
46-80

Numbers of cases
1392
115
70
31
71

%age
82.90
6.84
4.16
1.84
4.22

The frequency and percentage abundance of lesion numbers at the body sites was also determined. It indicates
that single lesions with 1350 cases (80.40%) were more dominant as compare to other number of lesions at
different parts of the body. The table also indicates that single lesion is followed by double with higher
percentage as compare to triple (Table 5).
Table No. 5 Number of lesions at different sites of the body.
S/ no
1.
2.
3.
4.

No of lesion
Single
Double
Triple
Multiple

No of cases
1350
150
119
60

%age
80.40
8.93
7.09
3.58

Nature (wet and scar/dry) and Numbers of lesions were also studied. The results indicates that wet lesions were
very dominant as compare to scar lesion. The numbers of wet lesions were 1406 which is 83.7% of the total
cases. While dry lesions were 273 (16.2%) of total 1679 cases (Table 6).
Table No. 6. Numbers of wet and dry lesions
S/No
1.
2.

Nature of lesion
Wet
Scar/dry

Number of cases
1406
273

%age
83.7%
16.2%

Cutaneous leishmaniasis (CL), the most widespread form of leishmaniasis, caused by Leishmania tropica
and L. major, has emerged as an endemic disease in Khyber Pakhtunkhwa, Pakistan, (Azizi et al., 2006) owing
to frequent movement of internally displaced persons (IDPs) from Waziristan in response to surgical strikes and
military operations against terrorists by Pakistani armed forces. Keeping in view the impact of the frequent
outbreaks of CL in settled areas, we studied the distribution and identification of Leishmania tropica in waraffected North Waziristan, with the help of health department and local government authorities.
It was first reported from Pakistan in 1960 and was limited to northern mountainous region. In Baltistan
sand flies were identified that are responsible for the transmission of leishmania species they were; P. chinesis,
P. major, P. kandelaki and P. burneyi, while here in North Waziristan Tribal District the sand flies which have
been identified are Phlebotomus sergenti and Phlebotomus papatasi (Burney et al.,1979). Moreover, different
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species of Phlebotomus and Sergentomya sand fly genera were identified in both North and South Waziristan; P.
sergenti was the most abundant species, followed by P. papatasi. We reported leishmaniasis infection in 6
female P. sergentis and flies. P. papatasiis are also susceptible to carry L. tropica and is widely distributed in
different parts of Pakistan; including Khyber Pakhtunkhwa Province (killic et al., 1994).The present study was
conducted in the selected CL endemic villages of the North Waziristan, Pakistan during 2019-2020. The
Waziristan covers 15000 square kilometers with latitude of 33 02 59” N and longitude: 70 01’ 10” in Federally
Administered Tribal Areas (FATA, 2016).
This disease is present in all four provinces of Pakistan along with Azad Kashmir. Beside this, it is endemic
in Multan, Interior Sind and a large part of Balochistan (Afghan et al., 2011).In Pakistan, it is especially
endemic in regions adjacent to war thorn neighboring Afghanistan and with large numbers of refugee (Bari et
al., 2008).
The research work shows that Khyber Pakhtunkhwa and FATA have been dramatically infected by leishmania
species. During the research work dry lesion constitutes 57.6% and wet lesion constitutes 41.2%. While the
current study revealed that wet lesion is 16.7% while that dry lesion is 83.7%, the high percentage ratio is
probably due to higher rate of secondary infections (Arfan et al., 2011).
A research study was conducted in Sindh province of Pakistan where cutaneous leishmaniasis was endemic
in summer season. Same is the case here in North Waziristan Tribal district where cutaneous leishmaniasis is at
peak in the months of June, July and August. During research work samples were collected from different
localities of North Waziristan Tribal District. The month wise incidence shows that maximum cases have been
recorded in the month of July, 2020 (14.03%) and minimum cases have been reported in the month of
December, 2019 (3.06%), (Bhutto et al., 2008).
A research work was conducted in Peshawar which concluded that males were (51%) and female were
(39.5%). In another study in KPK in Surgul village of Kohat, a similar observation reported that the prevalence
was more in male (9.9%) then female (8.3%) (Khan et al.,2016), and the population of age 1-15 years were
(43.8%), 16-30 (32.5%), 31-45 (16.7%), and 50+ was (7.0 %) the current research work indicates that males are
more infected as compare to females. The prevalence rate in male is 55.80% with 937 cases out of 1679 studied
cases and that for female is 44.91% with 752 cases. According to site-wise analysis of collected data indicates
that face was the most affected site for lesion. Out of 1679 cases, 59.26% were bite at face by the sand flies. The
site-wise incidence that for legs is 17.39%, arm 16.25%, noses 0.47%, ear 0.05%, chest 0.05%, multiple site
(6.49%).
The age wise incidence and prevalence of cutaneous leishhmaniasis in North Waziristan tribal district
showed that the population with 1-15 years ages is more prone to the bite of sand flies. The analysis indicates
that the population of age 1-15 is more affected as compare to other aged population. The fact behind this
incidence may be that the population of age 1-15 is likely to be careless and unaware about the facts and
background of leishhmaniasis. The percentage prevalence for different age is; 1-15 years: 1392 cases,(82.90 %),
16-25 years 115 cases (6.84 %), 26-35 years 70 cases (4.16%), 36-45 years 31 cases (1 .84 %), and 46-80 years
71 cases (4.22%), (Sami et al., 2009).
According to previous research; single lesion is the most dominant lesion throughout the Waziristan. The
current work also indicates that Single lesion is more dominant lesion as compare to other lesions at different
parts of the body. Few individuals were double, triple and multiple lesions. The percentage prevalence rate that
for lesion is; single lesion 1350 cases (80.40%), double lesion 150 cases (8.93%), triple lesions 119 cases
(7.09%), and multiple lesion is 60 cases (3.58% (Sana et al., 2000).
According to previous study, wet lesions (83.7%) were observed more frequently in Waziristan as compare to
dry lesions (16.3%). The current research work also satisfied the fact that wet lesion is more dominant as
compare to dry lesion (Nisar, 2002).
Conclusion
It is concluded that males are more vulnerable than that of the females in terms of the Leishmania tripica
spread in North Waziristan Tribal District. However, 1-15 years age group was commonly infected indicates
ignorance to follow health and safety precautions. On the government part, proper screening and preventive
measures should be enforced to limit the spread of skin disease.
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الخہص
ت
ت
ت
اجپےہ۔ایکساینبدیوہجااکسفلتخموہگجںہپنکسمانبپااورریثکدعتادںیمپاپااجپاشالمےہ۔وموجدہیقیقح
پااتسکناوڈوپیڈینیزراعےبعشںیمرطخپاکترنیرشحاتیکوطررپاجپا ا
پاغلرشحاتشالمںیہوجہکدیحرآپادڈوترنےکفلتخماالضعےسعمجےیکےئگعمجدشہ1193پاپاغلہکبج3141اتفےیکےئگںیہسجںیم
َتقریبا
اسکےومنےندرپ
4334 مطالعےمیں
ت
س
ےہ17.05 % اور17.5 ، 26.3 ارکوپاسلاورا فنگوونسٹشالمںیہ۔اورانےکرشحدصیفاکسحبتربیت،لمتشمںیہ۔سجںیمنیتجرااوڈسیل
َتقریبا
جرارپ9 نمونہ
گ ھ ت
ن
ت
لی
ھ
گی
اسرھتنااور، ھٹررا، سٹرروامر س،ومارکساسٹس،ےہوجہکولسکا11.46 %اور10.26, 9.73, 5.28,1.77,0.57 ہکبجہیرشحتہبلیلقانتسےکاسھتوجہک
ت
ییس
ییس
ارکوپاسل،اسفنگوونسٹرو نیسرو نیس،بتربیتاوڈسلیروزیلیس9.73%اور11.65,12.54,16.54 اولسپشالمںیہہکبجاوناںیمونتعاکرشعدصیفزپادہےسزپادہ
ت
ھ
دصیفونٹیکیئگںیئگہکبجاوڈوپیڈینییکدنچ0.57% اور0.34 مٹررسنیٹاورولسکاامرگوریٹپاںیمونٹایکایگ۔پامھرشحونتعمکاسفنگوونسٹدنسایھسسناورولسکاامروگرترپاںیم
گیسٹرروامرسگاورومارکساسٹیکاوناشالمںیہانیکدعتاداکوافردقمارںیمانیکآپادینکسمںیموموجدوہےناکاشمدہہایکایگ۔،اسفنگوونسٹ،دورسیاونانجںیماولیسپ
Abstract
The Oedipodinae (Orthoptera: Acrididae: Oedipodinae) of commonly known as grass hopper of Pakistan
stands as a major pest in agriculture due to its occurrence and diversity in different habitats. During present
study about 4334 specimens of Oedipodinae comprised 3141 instars and 1193 adults procured in collections
from different districts of Hyderabad division. About 9 genera i.e., Oedaleus (Fieber, 1853) with 26.30%,
Acrotylus (Fieber, 1853) with 17.51% and Sphingonotus (Perroud, 1855), 17.07%, found while lowest ratio i-e
0.57, 1.77, 5.28, 9.73, 10.26 and 11.46% was reported for Locusta (Fieb), Mioscritus (Saussure, 1884),
Gastrimargus (Saussure, 1884), Hilethera (Uvarov), Scintharista and Aiolopus (Fiber) respectively. Species
diversity was noted significantly highest i-e 16.54%, 12.15%, 11.65% and 9.73% in Oedaleusrosescens, S.
rubescensrubescens, Acrotylushumbertianus and Hiletheraaelopoides respectively, while lower ratios were
noted in S. sindhensis and Locustamigratoriai.e 0.34% and 0.57% respectively. Beside this, other notable
collected species are A. longipessubfasciatus, Aiolopusthalassinusthalassinus, A. thalassinustamulus,
Gastrimargus African aussulphurus, O. sengalensis, S. notabilispallipes, Mioscrituswagnerirogenhoferi,
Sphingonotussavignyi, A. longipeslongipes and S. akbari that have been found with richdiversity in same area.
Keywords: Biodiversity, Oedipodinae, immaure, adult, habitats, rice, area
Introduction
The members of Oedipodnae are very important in terms of economics. They eat major crops and damage it
severely. They are often found in irrigated land and cultivated crops. They are notorious and harmful pests for
all types of crops. They not only decrease the number of leaves and productivity of plants but also render plants
unfit to be used as fodder for cattle feeding. Generally, they are major and minor pests of many valued crops. Up
to now this subfamily comprises of large numbers of species, while in Pakistan its 34 species are found in Riffat
and Wagan (2015). Most notorious pest of Oedipodinae grasshoppers is Locustamigratoria Linnaeus, whose
swarming behaviour destroyed the vegetation, crops and other plants studied by Vickery and Kevin (1990).
Oedipodinae are diverse in form and habitats. They prefer to feed on agricultural crops, fodder plants,
vegetables and grasses etc. Cotes (1993) worked on Aiolopus species and observed damage to human economy,
while Wagan and Solangi (1990) verified destruction of Oedipodinae on different crops in Sindh. Riffat et al.,
(2012) documented Oedipodinae grasshoppers as polyphagous insects that cause considerable damage to the
valuable crops. Moreover, members of Acrotylini are dangerous pests; they are entirely vegetarian and
voracious feeders. They cause destruction to barley, sugarcane, wheat, and their surrounding grasses.
Commonly adults and nymphs are energetic during the brightest time of day and cause massive damage to
crops. Soomro et al., (2014) observed the occurrence of Oedipodinae from desert Nara Khairpur they reported 6
genera and 9 species. Sharma (2017) carried out an extensive survey of Punjab (India) and collected 17 species
pertaining about 15 genera with 2 families. Walker (1870) was the first who established family Oedipodinae
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grouped as subfamily Kirby (1914), and Bei-Bienko and Mishchenko (1951). However, it was renamed as a
subfamily AcridinaeDarish (1956) again separated from subfamily Acridinae by Uvarov (1966). Dirsh (1975),
and Vickery and Keven (1983) gave the status of subfamily from that considered as a subfamily. Very limited
data is avialabe on the distribution and diversity of this group therefore, a present attempt is being made to
highlight the occurence of this group in various habitats in Hyderabad division. This study will help to devise a
strategy on how to control grasshoppers and reduce their feeding interest in commercially important plants.
Material and Methods
Sampling technique
The stock of Oedipodinae is collected from different agricultural fields i.e rice, cotton, sugarcane, millets,
mustard and from encompassing vegetation with the assistance of examination script-net as well as by hand
picking. Main attention was paid towards the first instar from the field to identify exact number and timing of
hatching of different species. Study trips were conducted to various neighbourhoods of different districts of
Hyderabad division which were different in their geographical features, habitat, and vegetation in order to obtain
a maximum number of specimens. When one sense of species availability was confirmed then planned to trip to
different localities in order to record exact timing of instars hatching. After those weekly trips were carried out
during hatching season to obtain a complete sequence of instars of various species. The active period was noted
in the field to get maximum collection in a short time. In one trip, collection was made two times, first in the
break of day to afternoon and second two to three hours before sunset.
Killing and preservation of samples
Nymph and adults were collected during the field survey followed by twice carefully placing into large
plastic jars and transferred to the laboratory. In the laboratory insects were sorted out into different stages and
then few were killed with Potassium Cyanide (KCN) and others were kept for rearing in different jars
individually and in captivity. Preservation of immature hopper and adults’ specimens that were collected from
different fields were brought into laboratory and then after killing preserved into 90% Ethanol (mostly 1 st and
2nd instars) while stage 3rd onwards was pinned and preserved into insect cabinet with proper ID, host plant,
date, and collector information. Same method was adopted for the preservation of adults. For longer
preservation of insect naphthalene balls were put into cabinets (Vickery & Kevan 1983).
Table 1. Total instar wise collection of Oedipodinae from Hyderabad 2017-18
Tribe

Genus

Species

1 st

2 nd

3rd

4th

5 th

6 th

Total

%

Acrotylini

Acrotylus

Epacromini

Aiolopus

06
00
00
08

17
01
18
36

63
06
28
54

38
15
35
62

79
17
44
51

154
08
33
28

357
47
158
239

11.36
1.49
5.03
7.6

Locustini

Hilethera
Locusta
Gastrimargus

Acrotylushumbertianus
A.longipeslongipes
A.longipessubfasciatus
Aiolopusthalassinustha
lassinus
A.thalassinustamulus
Hiletheraaelopoides
Locustamigratoria
Gastrimargusafricanau
ssulphurus
Oedaleusrosescens
O.sengalensis
S. notabilispallipes
Mioscrituswagneriroge
nhoferi
SphingonotussavignyiS
aussure
S.sindhensis
S. akbari
S.rubescensrubescens

03
05
00
04

04
24
00
23

22
71
03
56

33
88
05
42

28
54
04
24

14
59
06
41

104
301
18
190

3.31
9.58
0.57
6.04

13
08
05
00

32
24
21
00

101
80
121
08

89
72
106
11

121
78
68
27

133
63
43
10

489
325
364
56

15.56
10.34
11.58
1.78

01

02

23

42

29

24

121

3.85

00
00
01
54

00
00
04
206

05
07
111
759

04
07
101
750

03
04
62
693

04
03
56
679

16
21
335
3141

0.50
0.66
10.66
100

Oedaleus

Oedipodini

Scintharista
Mioscritus

Sphingonotini

Sphingonotus
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Table 2. District and species wise collection of Oedipodinae 2017-18

Hyder
abad

Thatta

Badin

Matiari

Jamshoro

Sujawal

Tando
Muh’d
Khan

Tando
Allah
yar

Dadu

Total

Oedaleusrosescens
O.sengalensis
Scintharistanotabilispallipes
Mioscrituswagnerirogenhoferi
Sphingonotussavignyi Saussure
S.sindhensis
S. akbari
S.rubescensrubescens

93
14
32
56
24
52
02
31
168
45
102
12
74
08
06
126

21
06
09
18
00
12
00
13
43
10
23
03
14
00
05
39

28
02
14
24
16
30
04
8
54
27
43
06
05
02
00
79

146
12
46
74
12
123
03
25
114
93
96
09
32
01
03
88

72
05
26
66
23
87
02
34
97
68
87
14
07
06
02
82

03
05
12
17
00
06
0
14
22
11
08
02
00
00
07
18

83
07
14
56
19
24
05
53
89
59
46
11
09
03
01
52

40
03
34
35
16
58
04
38
78
81
33
17
14
00
02
26

19
04
09
00
01
30
05
13
52
29
07
03
05
01
06
17

Total

845

216

342

907

688

125

531

479

201

505
58
196
346
151
422
25
229
717
423
445
77
160
21
32
527
433
4

Species

Acrotylushumbertianus
A.longipeslongipes
A.longipessubfasciatus
Aiolopusthalassinusthalassinus
A.thalassinustamulus
Hiletheraaelopoides
Locustamigratoria
Gastrimargusafricanaussulphurus

Table 3. Intars wise collection of Oedipodinae in Hyderabad division 2017-18
District
Hyderabad
Thatta
Badin
Matiari
Jamshoro
Sujawal
TandoMuh’d khan
Tando Allah Yar
Dadu
Total

First
15
01
04
12
01
00
10
07
04
54

Second
47
23
12
40
37
03
16
20
08
206

Third
162
28
31
178
103
29
98
84
46
759

instars
Fourth
Fifth
149
162
42
34
85
53
122
183
105
132
22
08
103
48
89
58
33
15
750
693

Sixth
155
27
62
159
121
11
69
62
13
679

Total
690
155
247
694
499
73
344
320
119
3141

Table 4. Intars and adult collection of Oedipodinae from different district of Hyderabad 2017-18
S#

District

Instars

Adults

1
2
3
4
5
6
7
8
9

Hyderabad
Thatta
Badin
Matiari
Jamshoro
Sujawal
TandoM.khan
Tando Allah Yar
Dadu
Total

690
155
247
694
499
73
344
320
119
3141

155
61
95
213
189
52
187
159
82
1193

Total
Collection
845
216
342
907
688
125
531
479
201
4334

%
19.49
4.98
7.89
20.93
15.87
2.88
12.25
11.05
4.63
100

%
21.96
4.93
7.86
22.09
15.88
2.32
10.95
10.18
3.78
100
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Table 5. Biodiversity and Sampsons’ Index of collected samples of Oedipodinae in Hyderabad
2017-18
Tribe
Genus
Species
Total
D=(n/N) 2
S=1─ D
Acrotylini
Acrotylus
Acrotylushumbertianus
505
0.01357
0.9864
A. longipeslongipes
58
0.000179
0.99998
A. longipessubfasciatus
196
0.00204
0.99796
Epacromini
Aiolopus
Aiolopusthalassinusthalassinus
346
0.06373
0.9936
A. thalassinustamulus
151
0.001212
0.9987
Hilethera
Hiletheraaelopoides
422
0.00947
0.99052
Locustini
Locusta
Locustamigratoria
25
0.0000333
0.99996
Gastrimargus
Gastrimargusafricanaussulphu
229
0.002791
0.99720
rus
Oedaleus
Oedaleusrosescens
717
0.02736
0.97263
O. sengalensis
423
0.00957
0.9904
Scintharists
S. notabilispallipes
445
0.01054
0.98946
Oedipodini
Mioscritus
Mioscrituswagnerirogenhoeferi
77
0.0003156
0.9996
Sphingonotini
Sphingonotus
SphingonotussavignyiSaussure
160
0.0013622
0.9986
S.sindhensis
21
0.0000235
0.99997
S. akbari
32
0.00005389
0.99994
S.rubescensrubescens
527
0.01477
0.98522
Total
4334
-

Fig. 1. Tribes and genera wise collection from Hyderabad 2017-18

Fig. 2. (a). Instar wise total collections from different districts of Hyderabad in 2017-18
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Fig. 2. (b). Percentage of instars collected from different districts of
Hyderabad division 2017-18.

Fig. 3. Total collection of instars and adults from different districts of Hyderabad 2017-18

Fig. 4.Total collection of Oedipodinaed 2017-18
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Results and Discussion
It seems from Table 1 highest collection of Oedaleusrosescens, S. notabilispallipes,
Acrotylushumbertianus was reported with 15.56%, 11.58%, 11.36% respectively, while for S. sindhensis, L.
migratoria S. akbari, A. longipeslongipes, Mioscrituswagnerirogenhoferi, A. thalassinustamulus,
Hiletheraaelopoides, Sphingonotussavignyi, A. longipessubfasciatus, Gastrimargusafricanaussulphurus,
Aiolopusthalassinusthalassinus, S. rubescensrubescens i.e 0.50%, 0.57%, 0.66%, 1.49%%, 1.78%, 3.31%,
3.31%, 3.85%, 5.03%, 6.04%, 7.60% and 10.66% respectively. The total collection was 3141 from that first to
sixth instari.e 54, 206, 759, 750, 693 and 679 respectively. First instar highest collection i. e 13 was reported for
O. rosescens, 36 for second instar of A. thalassinusthalasinus, 121, 106 for third and fourth S. notabilispallipes
respectively, and 121 for fifth instars of O. rosescens and 154 for sixth instars of A. humbertianus. Figure 1 to 3
showed that a total of 4334 samples were collected and identified into 9 genera. The highest collection was
recorded for Oedaleus and Acrotylusi.e 26.30, 17.51% respectively. Minimum number of Locusta Mioscritus,
Gastrimargus, Hiletheraand Scintharista was recorded i-e. 0.57, 1.77, 5.28, 9.73 and 10.26 % respectively.
Table 2 shows the highest number of instars collected from Matiari (22.09%), followed by Hyderabad,
Jamshoro and Tando Muhammad Khan i.e 21.94%, 15.88% and 10.95% respectively, while minimum number
of intars collected from Sujawal and Dadui.e 2.32% and 3.78% followed by Thatta, Badin, Tando Allah Yar
and Tando Muhammad Khan i.e 4.93%, 7.83%, 10.18% and 10.95% respectively.
It is observed from table 3 and figure 4 that district wise instars collection was highest from Matiari i.e
22.09%, followed by Hyderabad, Jamshoro and Tando Muhammad Khan i.e 21.94%, 15.88%, 10.95%
respectively, while minimum number of intars were collected from Sujawal and Dadu i.e 2.32% and 3.78%
followed by Thatta, Badin, Tando Allah Yar and Tando Muhammad Khan i.e 4.93%, 7.83%, 10.18% and
10.95% respectively. Total number of 1st instars was 54 from Hyderabad, Matiari, Tando Muhammad Khan,
Tando Allah Yar, Badin and Dadu i.e 15, 12, 10, 07, 4 and 4 instars respectively, while minimum number was
recorded from Sujawal, Jamshoro and Thatta. Total number of second instars was 206 was calculated from
Hyderabad, Matiari, Jamshoro, Thatta, TandoYar and Tando Muhammad Khan i.e 47, 40, 37, 23, 20 and 16
respectively, while lowest number was recorded from Sujawal, Dadu, Badini.e 3, 8, 12 respectively.The highest
collecction was recorded from Matiari, Hyderabad, Jamshoroo and Tando Muhammad Khan i.e 178, 162, 103
and 93 respectively. Lowest from Thatta, Sujawal, Badin, Dadu, Tando Allah Yar and Tando Muhammad Khan
i.e 28, 29, 31, 46, 84 and 98 respectivelty. Total 4 th instars collection was recorded as 750 from them highest
collection was recorded from Hyderabad, Matiari, Jamshoro, Tando Muhammad Khan i.e 149, 122, 105,103,
while minimum collection was observed from Sujawal, Dadu, Thatta, Badin and Tando Allah Yari.e 22, 33, 42,
85 and 89 respectively. A total of 693 specimens of 5th instars were collected from different districts of
Hyderabad division; that highest collection was recorded from Matiari, Hyderabad and Jamshoro i-e 183, 162
and 132 respectively. While minimum was from Sujawal, Dadu, Thatta, Tando Muhammad khan, Badin and
Tando Allah yar i.e 8, 15, 34, 48, 53, and 58 respectively. While 679 6 th in stars were collected from Matiari,
Hyderabad, Jamshoro and Tando Muhammad Khan with break up of 159, 155, 121 and 69 respectively.
Minimum collection was noted from Dadu, Sujawal, Thatta, Tando Allah Yar and Badin i. e 13, 11, 27 and 62
respectively. Table 4 shows that highest collection was recorded from Matiari, Hyderabad, Jamshoro i.e
20.93%, 19.49%, 15.87%, while least collection recorded from Sujawal, Dadu, Thatta, Badin, Tando Allah Yar
andTando Muhammad Khan i.e 2.88%, 4.63%, 4.98%, 7.89%, 11.05% and 12.25% respectively.
It was analysed from table 5 that a total adult collection in 2017 was comprise of 369 females and
210 males captrured from different districts of Hyderabad division and district wise collection was
reported as (54♀ and 26♂) Hyderabad, (13♀ and 16♂) Thatta, (23♀ and 14♂) Badin, (79♀ and 32♂)
Matiari, (58♀ and 24♂) Jamshoro, (16♀ and 12♂) Sujawal, (41♀ and 53♂) Tando Muhammad Khan, (57♀
and 14♂) Tando Allah Yar and (28♀ and 19♂) Dadu were collected. During 2018 collection ratio was recorded
381 females and 233 males and district wise collection recorded as (43♀ and 32♂) Hyderabad, (21♀ and 11♂)
Thatta, (42♀ and 16♂) Badin, (45♀ and 57♂) Matiari, (64♀ and 43♂) Jamshoro, (19♀ and 05♂) Sujawal,
(57♀ and 36♂) Tando Muhammad Khan, (67♀ and 21♂) Tando Allah Yar and (23♀ and 12♂) Dadu.
Table 5 showed the biodiversity of A.humbertianus, A.longipeslongipes, A.longipessubfasciatus,
Aiolopusthalassinusthalassinus, A. thalassinus tumulus, Hiletheraaelopoides, Locustamigratoria, G.
africanaussulphurus, O.
rosescens, O. sengalensis, S. notabilispallipes, M. wagnerirogenhoeferi, S.
savignyiSaussure, S. sindhensis, S. akbari, S. rubescensrubescens was i.e 0.01357, 0.000179, 0.00204, 0.06373,
0.001212, 0.00947, 0.0000333, 0.002791, 0.02736, 0.00957, 0.01054, 0.0003156, 0.0013622, 0.0000235,
0.00005389 and 0.01477 respectively while their Sampsons’ Index values were 0.9864, 0.99998, 0.99796,
0.9936, 0.9987, 0.99052, 0.99996, 0.99720, 0.97263, 0.9904, 0.98946, 0.9996, 0.9986, 0.99997, 0.99994 and
0.98522 respectively.
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Dicussion
Oedipodine covers the wide range of different habitats with relation to plant chemistry, I have found
that the concentration of different chemical elements like oxygen, carbon, nitrogen, and hydrogen
including different secondary nutrients that plants need including magnesium, calcium, Silicon,
potassium, and sulfur showed variation amongst different plants eaten by various species of Oedipodine.
Furthermore, to stimulate plant growth, gardeners and farmers use fertilizers that contain the three
essential macronutrients. Review shows that Oedipodinae is diversified in distribution, its species varies
from habitat-to-habitat Bernays and Graham (1988). In addition, Kariuki et al., (2019), Çiplak (2021) and
Riffat et al., (2021) also carried work on the different aspect of Acrididae. During this study, a
comprehensive account of biodiversity and food preference of various species of Oedipodinae was
figured out. It was noted that many Oedipodinae are abundant in the field and damage the different
agricultural crops on regular basis. Roonwal (1953) also studied the food preference in S. gregaria and
kept several host plants in a cage inhabited by starved S. gregaria. This technique may be open to some
criticism because his method of maintaining random distribution of grasshoppers may r esult in alteration
of behavior, because starved grasshoppers are not likely to be very selective in their choice of food, and
because the number of feeding individuals may be subjected to counting error during this study, we have
kept the insects isolated in different feeding jars it provide clear view to observe its feeding and other
activities.
However, for many biologists have appreciated the value of using structural characteristics of
animals as to diagnosis of their habitat; this indirect method of studying food selection has been ignored
for the most part by entomologists. The sole feature frequently used by Orthopterists is the armature of
the legs, such as the powerful armature of legs of Mantids and sagines has rightfully been taken as
indicative of predacious habitats. Moreover, correlations between the structural characteristics of
Orthoptera and their food habitat were anticipated, to a degree, by Smith (1892). Isely (1988) was the
first, however, to show the close correlation between their feeding habits. Gangwere (1960, 1962ab)
revealed correlation between the food habits of Orthoptera and the structure of their mouth parts and
digestive tract. Present study recommends that it should be done in future by other researchers.
According to Gangwere (1964) the outcome of the differential feeding tests was uniform. True grasses
were almost always accepted; sedges, rushes, and the horse tail ( Equisetum arvense) were often
accepted; forbs and woody plants were seldom accepted and then only to the extent of being nibbled.
Present study recommends that availability is decided not solely by using the fairly abundance of a
precise plant species, but additionally with the aid of its phonological, nutritional, and pathological
condition. Diet breadth can also additionally be affected by measurement of insects, its dietary status, its
previous two experiences, and in particular, different factors of its behavior. There is no proof that
Poaceae is characterized by ownership of characteristic auxiliary compounds and no proof has been
found within the work of nourishment determination by graminivorous grasshoppers. Chemically, the
reorganization of grasses shows up to depend on recognizing what are not grasses, each thing but
grasses “tastes bad” and so as it were grasses are eaten. Chapman (1988) has contended that the
assortment of chemoreceptors on mouth parts of grasshoppers may repress impact on the advancement
of plant specialization by tending to act against the improvement of labeled tactile lines . The legitimacy
of this contention will not be known until the chemosensory frameworks of monophagous and
oligophagous species have been examined neuro-physiologically. This study could be also fruitful to
undertake control methods at the time.
Conclusion
A long-term study is needed to observe the oedipodinae species occurrence in all seasons and their
interaction with the environment to get better and comprehensive information. However, this study will
give a baseline data for carrying out future research in immature stages. A greater understanding by the
public and land managers about the importance of immature stages of insects is a need of the hour to
adopt the control measures at appropriate time in future.
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الخہص
ورٹنلرکساوروتدیل،اینپاسجمHaploporusbilqeesae (رکایچےکاسیلحپاینںیموعیسامیپےنرپتقسیکماا کییلھچمےہ۔یئنونعValenciennes)ولیچنوبسرائڑس
Haploporusbenedenii (Stossich, یھبالصونعterminal genetalia

(ےکلکشےکاابتعرےسالصونعےسفلتخمےہ۔یئنونعاکTestis) اعضااء

اکیفےبملاورزیبویلکشےکںیہسجاکہڑامفڑوڈکٹییلیھتئڑیےہوجاےنپادنراعضااےسجseminal vesicle ےساشمتہبںیہنرھکاسجںیمادنرویناورریبوین1887)
یکہییلہپولعمامیتروپرٹےہوجاسلحرکایچےکیلھچمںیمپا کاپایگےہ۔Haploporusانیجلٹئارٹیمیاورانیجلٹیوپرامسےئںیہ۔سنیج،رحامفڑوڈائڈٹک،mertraterm
Abstract
Fish Chelonsubviridis (Valenciennes) is a widely distributed fish found in coastal water of Karachi,Sindh,
Pakistan. The new species Haploporusbilqeesae separated from the type species in its body shape, ventral
sucker and testis. In the present species, terminal genitalia also does not resemble to the one in the type species
H. benedenii (Stossich, 1887) Looss, 1902 in which the external and internal seminal vesicles are quite larger
and oval in shape. The hermaphroditic sac is also bigger and accommodates the metraterm, hermaphroditic duct,
genital atrium and genital pore.
This is the first report of the genus Haploporus Looss, 1902 in a fish Chelonsubviridis from Karachi coast,
Sindh, Pakistan.
Keywords: Haploporusbilqeesae n. sp., Fish Chelonsubviridis, Karachi coast, Pakistan.
Introduction
Chelonsubviridis (Valenciennes) (Pisces: Mugilidae) a commercially important fishes (Rahman et al.,
2013) found in coastal and estuarine waters of tropical and temperate areas of the globe. They are also cultured
widely (Lee and Ostrowski, 2001). These mullets serve as an important food fishes of estuaries and act as a
major source of food for upper level piscivores. It is found in Gulf of Sri Lanka, Queensland, Polynesia, China,
Pakistan and India. Pakde et al., (2018) and Labony et al., (2021) reported that trematodes cause excessive
threats to humans who consume improperly cooked fish and food products. As we progress in our knowledge of
marine parasite relationship under different climate change it is important to study host-parasite relationship and
observe it from broader community perspective (Byers, 2021).
In this paper, description of a new trematode species from C. subviridis from marine waters of Karachi
coast, Pakistan is being reported.
Materials and Methods
The host fish were collected from Karachi coast, Pakistan (24.8607° N, 67.0011E°).Parasites obtained
were pressed between two slides, fixed with AFA, preserved in ethanol, stained with Mayer’s Carmalum and
finally mounted in Canada Balsam. Drawings were made with the help of a camera Lucida and measurements
are given in mm unless otherwise mentioned. Holotype and Paratype are in the possession of the senior author
(M. I).
Haploporusbilqeesaen.sp.
(Fig: 1-4)
Host:
Chelonsubviridis(Valenciennes)
Location:
Intestine
Locality:
Karachi coast, Pakistan
No. of host examined/infected:
20/2
No. of specimen recovered:
7
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Fig. 1: Entire, Holotype of Haploporusbilqeesae n. sp.,
Fig. 2: Seminal vesicle and associated structures
HS = Hermaphroditic sac; ISV = Internal seminal vesicle; M =
Mertraterm;
HD = Hermaphroditic duct; GA = Genital atrium; GP = Genital
pore
Fig. 3: Eggs with eyespot
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Fig. 4: Photomicrograph of entire specimen

Results and Discussion
Description is based on 7 whole mount, adult specimen. Body elongated, oval, total body length is 1.092.01, maximum width is acquired in the anterior third of the body in the region of the acetabulum, 0.42-0.44, 2224 percent of the entire body length. Tegument is thick armed with minute spines, obvious in anterior body
region. Eye-spot pigment is dispersed, abundant between subterminal and muscular layers.Spherical oral sucker,
0.28-0.29 long and 0.26-0.28 wide. Spherical ventral sucker larger in size as compared to oral sucker 0.28-0.30
in length and 0.29-0.30 wide. Forebody 0.84-0.86 long. Prepharynxis very short 0.02-0.41. Pharynx globular
0.1-0.11 long and 0.13-0.14 wide much smaller as compared to oral sucker. Esophagus as long as the pharynx.
Intestinal bifurcation is dorsal to the ventral sucker, caeca relatively narrow and blindly end at the level of
acetabulum surrounded by the uterus, full of eggs.
Testis single, elongated with smooth walls, far more posterior to acetabulum, 0.19-0.20 long and 0.12-0.13
wide.Seminal vesicle external contagious with hermaphroditic sac, secular, sub globular and similar in size with
internal seminal vesicle. Mostly in forebodyhermaphroditic sac oval to slightly elongate, globular, antero-dorsal to
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posterior ventral hermaphroditic duct. The internal seminal vesicle is thin walled, secular, sub globular and
occupies more than half of the hermaphroditic sac. Unarmed hermaphroditic duct, weakly muscular, thin walled
with length less than third length of the hermaphroditic sac. Genital atrium obvious, circular, thin walled, genital
pore is median betweenventral suckerand pharynx and wide round.
Ovary roughly spherical 0.10-0.11 by 0.10 in size, posterior to ventral sucker but anterior to the testis and
vitelline follicles. Uterusis thin walled, extensive reside almost entire third body and area behind the
acetabulum. Egg oval and elongated, numerous each with eye spot. Vitellarium two, unsymmetrical, separated
with irregular follicles or irregular compact masses below the ovary. Egg measures 0.075-0.11 by 0.030-0.035.
Blasco-Costa et al. (2009) reassessed the position of the nominal species of Haploporus Looss, 1902 and
Lecithobotrys Looss, 1902 by a comparative morphological study based on recentlyspecimens collected from
the western Mediterranean. The re-examination of museum material and critical judgement of the data
published, authors described Haploporusbenedenii Stossich, 1887 (type species) and considered H.
lateralisLooss, 1902 to be the junior synonym. They also presented new generic diagnosis for
thebothHaploporus and Lecithobotrys.
Present specimens differ from type species Haploporusbenedenii (Stossich, 1887) Looss, 1902; BlascoCosta et al., (2009) mainly in its broader shape which is elongated with its anterior head region comparatively
rounded while the posterior end is rather narrow. Large ventral sucker as compared to oral sucker with narrow
caeca ending blindly before the acetabulum.
Testis in the present specimens is oblong and elongated while H. benedenii the testis is roughly rounded
and oval in shape. Terminal genitalia in present specimens also does not match with that of H. benedenii in
which the external and internal seminal vesicles are quite larger and oval in shape. The hermaphroditic sac is
also bigger and accommodates the metraterm and hermaphroditic duct also the genital atrium and genital pore.
Ovary in the present specimens is far more posterior to the acetabulum. Vitellarium 2, separated, smooth and
compact masses.
In present specimens all the male and female gonads are in the hind body while the terminal genitaliaare
situated in the anterior region of the body behind the caecal bifurcation while the genital pore and genital atrium
are situated between the pharynx and acetabulum in H. benedenii.
Eggs in present specimens are oval to elongated and appear large in size, and in some specimens the uterus
body region extends up-to the acetabulum and beyond it in the anterior.
Other existing species;
1) Haploporus pacificus (Manter, 1963) Overstreet and Curran, 2005 sp. inq.
Locality:
Fiji
Definitive Host: Scatophagusargus (Bloch)
2) Haploporus Pseudoindicus Rekharaniet Madhavi, 1985 sp. inq.
Locality:
India
Host:
Liza macrolepis
3) Haploporus loosii Al-Bassel, 1990
Locality:
Egypt
Host:
Liza ramada
4) Haploporus sp. innom.
Locality:
Indo-Pacific region
Definitive Host: Mugilsoiuy
5) Hapoloprus indicus Rekharani et Madhavi, 1985
Locality:
India
Definitive Host: Valamugilcunnesius
6) Haploporus spinosus Machida, 1996 (Insertaesedis)
Locality:
Japan
Host:
Valamugilseheli
7) Haploporus magnisaccus Machida, 1996 (Insertaesedis)
Locality:
Japan
Definitive Host: Valamugilseheli
8) Haploporus mugilis Liu and Yang, 2002 (Insertaesedis)
Locality:
China
Host:
Mugilengeli
9) Haploporus musculosaccus Machida, 2003 (Insertaesedis)
Locality:
Japan
Definitive Host: Valamugilseheli
10) Haploporus lateralis (Looss, 1902) Al-Bassel, 1999
Locality:
Libya
Host:
Mugilcephalus
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Present specimens resemble Haploporusmugilis Liu and Yang (2002) collected from Valamugilengeli from
Fujian province, China mainly in its body shape, position and shape of testis while it differs in having an
acetabulum smaller than oral sucker and its position which is pre-bifurcal, further differences include compact
dumb-bell shaped vitellarium and an overlapping oval to rounded ovary situated in the roughly mid-region of
the body, an oval elongated hermaphroditic sac with hermaphroditic duct armed with two long spines at its base
and numerous small spines and intestinal bifurcation post-acetabular and also a different host and locality.
Al-Bassel (1999) reviewed H. lateralis looss, 1902 along with other two genera namely Saccocoeliodes
Szidat, 1954 and Dicrogaster Looss, 1902 from Libya for the first time.
Present specimens differ from the description given by Al-Bassel, 1999 mainly in having an elongated
spindle shaped body. The acetabulum in present specimen is larger than the oral sucker while in H. lateralis
(Looss, 1902) Al-Bassel, 1999 it appears to be similar in size. Vitelline glands are compact round masses and
the ovary appears to lie below the ventral sucker.
The testis is roughly oval to round in shape and quite larger in size, all the genital organs which are
situated in the upper half of the body. The eggs measure 37-38µ long, 22-25µ wide.
Al-Bassel and Ouhida (2008) described briefly seven different shapes of trematodes isolated from the
intestine of mullet Mugilcephalus for the first time from Libya.
The present specimens mainly differ from the already reported species of the genus in having elongated
and spindle shaped body, acetabulum larger than oral sucker. Testis elongated far more located in the posterior
half of the body, the vitellaria are irregular follicular masses on either side of the body above the testis and
below the rounded ovary.
The terminal genitalia in the present specimens contain external seminal vesicle compact, oval to elongated
lie adjacent to the hermaphroditic sac while the internal seminal vesicle is smaller in size. Internal seminal
vesicle duct and the terminal duct of uterus combines to form metraterm which then transforms into the
hermaphroditic duct, which in turn opens into the hermaphroditic atrium and finally to the genital pore which is
pre-bifurcal in position. Eggs in present specimens are larger in size and measure 0.075-0.11 by 0.030-0.035.
Haploporusbilqeesae n. sp.is the first report of the genus and species from Pakistan from the host
Chelonsubviridis caught from Karachi coast, Sindh, Pakistan. Species name is in honor of a (Late)
Parasitologist, Dr. Fatima MujibBilqees from Pakistan.
Conclusion
The genus Haploporus Looss, 1902 is being reported for the first time from fish Chelonsubviridis from
Karachi Coast, Pakistan.
Acknowledgement
The authors are grateful to Dr. D.I. Gibson, Parasitology section, British Museum, Natural History, London
for providing relevant literature.
References
Al-Bassel, D. A. H. M. (1990). Studies on the helminth parasites of some fishes frominland water in Egypt. PhD
thesis, Cairo University, Cairo.
Al-Bassel, D. (1999). A review of the trematode genera HaploporusLooss, 1902,DicrogasterLooss, 1902 and
SaccocoeliodesSzidat, 1954 with redescription of three species frommullets in Libya.Egypt. J. Aquat. Biol.
Fish., 3(3):259-278.
Al-Bassel, D.A.M.L. and Ouhida, A.B. (2008).Trematode parasites of mullet from Misurata,Libya. Bs. Vet.
Med. J., 18(2): 34-37.
Blasco-Costa, I., Gibson, D.I., Balbuena, J.A., Raga, J.A. and Kostadinova, A. (2009). Arevision of the
HaploporinaeNicoll, 1914 (Digenea: Haploporidae) from mullets(Mugilidae): HaploporusLooss, 1902 and
LecithobotrysLooss. 1902. Syst. Parasitol., 73:107-133.
Byers, J.E. (2021). Marine parasites and disease in the era of Global climate change. Annu. Rev. Mar. Sci., 13:
397-420.
Labony, S.S., Alim, M.A., Hasan, M.M., Hossain, M.S., Islam, A., Alam, M.Z., Tsuji, N. and Anisuzzaman, V.
2020. Fish-borne trematode infection in wild fishes in Bangladesh. Pathog. Glob. Health, 114: 91-98.
Lee, C.S. and Ostrowski, A.C. (2001). Current status of marine finfish larviculture in the United States.
Aquaculture, 200:89-109.
Liu, S.-f. and Yang, T.-b. (2002). Haploporusmugilis sp. n. (Digenea: Haploporidae) from Valamugilengeli
(Pisces: Mugilidae) in the Taiwan Straits, China. Folia Parasitologia, 49, 93–95.
Looss, A. (1902). Die Distomen-unterfamilie der Haploporinae. Arch. Parasite, 6: 129-143.

IBRAHIM ET AL (2021), FUUAST J.BIOL., 11(2): 133-137

137

Machida, M. (1996). Digeneantrematodes from mullets in Japanese and adjacent waters. Japanese Journal of
Parasitology, 45, 123–133.
Machida, M. (2003). Additional two species of digeneantrematodes from mullet of southern Japan. Bulletin of
the National Science Museum, Tokyo, Ser. A, 29: 125–129.
Manter, H.W. (1963). Studies on digenetic trematodes of fishes of Fiji, IV. Families Haploporidae,
Angiodactilyidae, Monorchiidae and Bucephalidae. Proc. Helminthol.Soc. Wash., 30: 224–232.
Overstreet, R.M. and Curran, S.S. (2005). Family HaploporidaeNicoll, 1914. In A. Jones, R. A. Bray and D. I.
Gibson (Eds.), Keys to the Trematoda (Vol. 2). Wallingford:CAB International, pp. 129-165.
Pakdee, W., Yemin, T., Sa-Ngunkiet, S., Chullasorn, S. and Sutthacheep, M. (2018). Comparison of helminth
fauna from three different habitats in the Andaman sea coastal ecosystem, Southern Thailand. Agric. Nat.
Resour., 52: 176-181.
Rahman, M.A.U., Khan, S.A., Lyla, P.S., Kadharsha, K., Chander, P.M. and John, B.A. (2013). Length-wise
relationship and condition factor of Liza subviridis (Valenciennes,1863)of Parangipetti waters, Southeast
coast of India. Pakistan J. Biol. Sci., 16: 345-350.
Rekharani, Z. andMadhavi, R. (1985). Digenetic trematodes from mullets of Visakhapatnam (India).J. Nat. Hist,
19: 929–951.
Stossich, M. (1987). Brani di elmintologiatergestina.Ser. III. & IV. Boll.DellaSocietaAdriatica di Scienz.
Nature, 7 pp.
Szidat, L. (1954). Trematodesnuevos de pesces de aguadulce de la republicaArgentina. Rev. Inst. Nac. Inv.
Cienc. Nat. Cienc. Zool. 3(1): 1-85.

BAIG ET AL (2021), FUUAST J.BIOL., 11(2): 139-144

Creative Commons Attributions
4.0 International License

HALLUX VALGUS DEFORMITY AND QUADRICEPS ANGLE AMONG FEMALE
MEDICAL STUDENTS: A CROSS-SECTIONAL STUDY
AFTAB AHMED BAIG1, FARHAN ISHAQUE2, SHUMAILA ISMAIL1, VARSHA1,
REYA CHAWLA1, SIMRAN RANI1, JANESH KUMAR1 AND MANOJ KUMAR1,
1

Sindh Institute of Physical Medicine & Rehabilitation, SIPM&R
2
Dow Institute of Physical Medicine & Rehabilitation, DUHS
Correspondence Author Email: farhanishaque.ipmrojha@gmail.com

الخہص
س
،اہسکلویلگساوروکاڈر یپسزاوہیفلتخمنیققحمےکےئلقیقحتاکااختنبراتہےہ۔اہسکلوالگسےکالیھپؤاکاطمہعلوخانیتاورریمپیاائڈاورذیاسطیبےکرموضیںںیمایکایگےہ
م
نکیلاسےکدرگییاویئ کیپیکلوعالمےکاسھتاسیکوایگتسبوکاڈریوھٹپںےکزاوہیاوروجیاےننہپیکوصخایصتیکرطحمکےہ۔وخانیتائڈررگوجییابلطءںیماہسکلوالگسیکدعتد
سیک
ائڈررگوجییوخانیتابلطءےکامنیبرکاس شیلاڈٹسییکیئگ۔226 اوراسیکوایگتسبوکاڈریزاوہیےکاسھتےطرکیا۔ڈاؤویوینریٹسآفھتلیہاسزسنئےکفلتخمہبعشیک
رحتیرییاربخراضدنمییلیئگ۔رشاکءںیموخداسہتخوساانلہممیسقتایکایگ۔اواچنیئاوروزمیکامیپشئیکیئگیھت۔اہسکلویلگسزاوہیاوروکاڈریزاوہیوکویوینرلسوگوینمرےسامیاایگ۔

 اہئہیلساورگنتریپےکاخےنےکاسھتاہسکلوالگسےکقلعتوکچرکےنےکےئلاکیئ.ورژمےکےئلامشریایتجیکیپںیمدالخایکایگھت21.0 ادعادوامشروکاعمرشیتعلولےک

) اتنجئںیمرمع(وزم.ےسمکیھتوینٹویٹسیٹںیمالمزمیکاتیمہ0.05  وویلی-اوکسایرٹسیٹالوگایکایگاھتاورلسلسمریغتمےکےئلیاویئاریارابتطٹسیٹاکاالطقایکایگاھت۔امم
) اچناکااشکنفایک۔داںیئاوریاںیئاہسکل7.14( 156.17 ) ولکرگالاور9.55( 52.8 ،) اسك1.33( 21.79 اوراواچنیئاکاوطس(اسیڈی) داھکیاایگسجےنیارتلبیت
) ڈرگیاھت۔9.55( 52.8 ) اور1.33( 21.79 ) ڈرگیاورداںیئاوریاںیئوکاڈریاکزاوہی4.17( 8.47 ) اور3.79( 8.22 )ویلگسزاوویںاکنیم(اسیڈی
یش
) یھت۔داںیئاہسکلوالگساوروکاڈریزاوہیےنتبثمزمکوریایمہقلعتداھکیا۔یاںیئاہسکلوالگساوروکاڈر یپسالگنیےکدرایممریغامہ٪4.7( 14اہسکلوالگسیکفروکییسنئ
یش
وہسکلویلگسزاوہیرپوکاڈر یپسزاوہیاکوکیئایرںیہنےہ۔امزاوویںوک،ارابتطیایاایگ۔اتنجئےسہتپاتلچےہہکائڈررگوجییابلطءںیماہسکلوالگسیکرثکتمکوہیتےہ۔یامہ
م
دورسےیاویئ کیپیکلوعالمےکاسھتواہتسبرکےنےکےئلمرئڈاطمہعلرکےنیکوجتیریکیئگےہ۔

Abstract
Hallux valgus and quadriceps angle remain choice of study for various researchers. Hallux valgus
prevalence has been studied among females and patients with rheumatoid arthritis and diabetes, but its
association with other biomechanical factors is still questionable like quadriceps angle and shoe wear
characteristics. The objective as to determine the frequency of hallux valgus deformity and its association with
quadriceps angle among female undergraduate students. This cross sectional study was conducted among 300
undergraduate female students of different department of Dow University of Health Sciences. The written
informed consent was taken. A self-designed questionnaire was distributed to the participants and
anthropometric variables i.e. height and weight was measured Universal goniometer was used to measure the
hallux valgus angle and quadriceps angle. Data was entered into Statistical package for social sciences version
21.0. Chi square test was applied to check the association of hallux valgus with high heel and narrow toe box .
The normality data was not normally distributed so spearmen test was used. The Mann Whitney U test
employed, the significance p- value is less than 0.05.
The results showed mean (SD)of age, weight and height showed 21.79(1.33) years, 52.8(9.55) kg and
156.17(7.14) inches respectively. Mean (SD) of right and left hallux valgus angles were 8.22(3.79) and
8.47(4.17) degree and right and left quadriceps angle were 21.79(1.33) and 52.8(9.55) degree. Frequency of
hallux valgus was 14(4.7%). Right hallux valgus and quadriceps angle showed positive weak correlation. Non
significant correlation was found between left hallux valgus and quadriceps angle.
Findings suggest hallux valgux deformity is less frequent among undergraduate university students.
However, quadriceps angle has no effects on hallux valgus angle. It is suggested to evaluate further studies for
these angles association with other biomechanical factors.
Keywords: forefoot, knee, feminine, big toe pain, q angle

BAIG ET AL (2021), FUUAST J.BIOL., 11(2): 139-144

140

Introduction
The Hallux valgus (HV) is extremely prevalent condition among females(Okuda et al., 2014 ). It is a
deformity of first Mertatarsophalangeal joint. It is characterized as sideways deviation of great toe and medial
deviation of first metatarsal bone (Deveci, et al., 2016).The Mertatarsophalangeal joint is a movable joint which
depends on static stabilizers like ligaments and dynamic stabilizers like muscles (Montgomery HC & Davies
MB ,. 2016).When the deformity advances, the lateral shifting of Hallux interferes with these stabilizers and
causes disturbed normal alignment. The disturbed normal alignment can affect the balance and gait pattern and
eventually become a risk factor for falls (López-López et al., 2018). The individuals with HV do not walk
because of pain which can lead to further poor physical function (Wu D & Louie L., 2010).
In a study in Turkey the prevalence estimations of Hallux valgus was calculated as 54.3% and positive family
history rates were 53.2% (Crevoisier X,. 2016). In Saudi Arabia, estimated
prevalence of Hallux valgus ranges from 21% to 70% (Saç A., 2019). In Australia Hallux valgus is a common
condition with an estimated prevalence of 23% in adults 18-65 years of age and 35.7% in those older than 65
years (Daneshmandi, 2011; Mohanty NR,. 2019; Elvan et al., 2019). In Spain Hallux valgus effect
approximately 12–70% of general population and out of which 30–58% were women (Khasawneh et al.,
2019). In Ankara out of 203 patients with Hallux valgus 7.4 % had bunionette (Mickle, and Nester, 2018).
Multiple risk factor have been associated with the deformity including age, gender, genetic factor, foot wear and
are also manifestation of degenerative disease, inflammatory arthropathies, neuromuscular imbalance and
congenital anomalies (Rauh et al., 2007). The etiology of Hallux valgus is believed to be multi factorial but
studies showed association with female gender and old age (Pathak et al., 2018). According to the researcher
females were more prevalent to the condition and wearing high heels was not contributing factor instead family
history appeared to be a major concern for progression of Hallux valgus (Janssen et al ,. 2014).The ratio of
Hallux valgus in female and male is 8:1 (Puszczłowska-Lizis et al., 2019).
The quadriceps (Q) angle is another important structural and biomechanical variable that affect performance
of lower limb (Padasala, 2019). The changes in Q angle results effect on lower limb joint reaction forces and
mechanical order of muscles. All these changes cause disturbed neuromuscular function and control of the lower
extremities (Daneshmandi et al., 2011).The suggested normal range of Q angle is 12 to 20 degrees. The males
are usually prone to low end of this range. Females are suggested to be near higher measurements (Mohanty and
Tiwari, 2019).The higher range of Q angle increases the resultant force acting on the patella laterally. Hence this
increases the risk of anterior or anterio-lateral knee pain (Elvan A., 2019). Furthermore, this uneven pressure
may cause disturbed foot biomechanics, as all joints and muscles of lower extremity work in a unit. This raises
an issue of association between knee and foot deformity like Hallux valgus (Elvan A., 2019).
The high heel size increases the load toward metatarsal heads. This reduces movement of the first
Metatarsophalangeal joint and flexibility of Achilles tendon. However, the person who used to wear shoes with a
narrow toe box may have increased pressures on medial side of the foot and between the toes. This sustained
load may be responsible of forefoot deformity along with pain (Khasawneh et al., 2019). Previous research has
been conducted on association between factors related knee and foot musculoskeletal conditions (Mickle KJ and
Nester CJ,. 2018). According to author, there was still requirement to investigate specific conditions like Hallux
valgus and Q-angle along with their associations. Hence, the purpose of this study was to evaluate the frequency
of Hallux valgus deformity and its association with quadriceps angle among female. Hallux valgus is a general
issue among females and could lead to physical disabilities and surgery. As far as author’s knowledge there was
limited evidence regarding prevalence of HV deformity and its associated factors among females especially
among current population. Objectives of this study were to find out the frequency of HV and to determine the
significant association between HV angle and Q angle.
Material and Methods
A cross sectional study with convenient sampling technique was conducted in Dow university of Health
Sciences, Karachi. The inclusion criteria of the study were undergraduate female students of health care sciences
with age group from 18 to 25. However, the exclusion criteria was females with history of severe foot trauma,
foot ulceration, foot surgery or any other foot deformity, any chronic disease and congenital deformity of foot.
Sample of 300 participants was calculated through open epi, version 3.The hypothesized percentage of HV
among female student (26.5%) is considered from previous research. Confidence level 95% with 5% margin
error is taken. Investigators approached the undergraduate medical students of different departments of DUHS in
break time during classes with permission from class coordinators. The questionnaire contained demographics
i.e age, height and weight, questions regarding presence of big toe and knee along with numerical pain rating
scale (0-10) for pain intensity (Rauh MJ., 2007). Time of pain like during rest, night, walking exercise and
standing. The questions regarding foot fatigue and any family history of HV deformity were asked. Foot wear
was assessed by asking information regarding high heels and shoes with narrow toe boxes and duration of use of
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high heels. The universal gonio meter (UG) was used to measure the HV angle and Q angle (Pathak et al., 2018).
All data was collected and recorded.
Data was analyzed using statistical package of social sciences version 21 frequencies and percentage were
reported of all descriptive variables. Mean and SD of all continuous variable were recorded. Chi square test was
applied to check the association of hallux valgus with high heel and narrow toe box and correlation test for
continuous variable was applied for the accomplishment of the assumption i.e to check the normality, we used
Shapiro wilk test the value of Shapiro wilk test of right and left HV was 0.000 and of right Q angle was 0.000
and left Q angle was 0.001 data was not normally distributed so spearmen test was used. The Mann Whitney U
test employed for difference between Q- angles of with and without HV deformity. The significance p- value is
less than 0.05.
Measurement of Hallux valgus angle: Participants were asked to stand barefoot in weight bearing position.
Fulcrum of UG was placed on space of first metatarsophalangeal joint with one arm of the UG parallel to the
first metatarsal and other parallel to the proximal phalanx of the hallux (Pathak et al., 2018). Measurement was
repeated for two times and average value was considered.
Measurement of Quadriceps angle: Investigator asked participant to stand in a comfortable position with knee
extended, feet facing interiorly and with body weight evenly distributed on both lower extremities. Anterior
superior iliac spine, center of patella and tibial tubercle were palpated and two straight lines were drawn and
intersection of these two lines one from the anterior superior iliac spine to the center of the patella and the
second one is from the center of the patella to the tibial tubercle. Fulcrum of UG was placed on the center of
patella one arm was placed parallel to the tibial tubercle and the other arm parallel with the anterior superior iliac
spine (Mickle KJ and Nester CJ., 2018).Measurement was repeated for two times and average value was
considered (Mickle KJ and Nester CJ.,2018).

Fig.1 Hallux Valgus Angle Measure

Fig.2. Q- angle measurement

Results and Discussion
All the 300 female university students showed mean and SD of age, weight and height showed 21.79(1.33)
years, 52.8(9.55) kg and 156.17(7.14) inches respectively. Mean (SD) of right and left hallux valgus angles were
8.22(3.79) and 8.47(4.17) degree and right and left quadriceps angles were 21.79(1.33) and 52.8(9.55) degree.
The frequency of big toe and knee pain was 7(2.3%) and 62(20.7%), respectively. Responses of feet fatigue
were 174(58%), and preference of high heel was 130(43.3%).The preference of shoes with narrow toe box was
75(25%). About 7(2.3%), 21(7%) and 123(41%) participants prefer high heels every day, several days a week
and rare, respectively. The narrow toe boxes for every day, several days a week and rare were preferred by
15(5%), 33(11%) and 37(12%) participants. The frequency of family history of forefoot deformity was 10(3.3%)
in mother and 3(1%) in grandmother. Most of the participants do not have hallux valgus deformity (figure 1).
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.
Fig.3. Frequency distribution of Hallux Valgus
Association between two categorical variable hallux valgus presence and high heels preference, and shoes with
narrow toe boxes preference with hallux valgus shows significant association btw both of the groups Since the P
value is less than α (α=0.05) which is 0.000. The table 1 shows correlation between Hallux valgus (right) with
quadriceps angle (right) and hallux valgus (left) with quadriceps angle (left)
Table1. Correlation of hallux valgus and quadriceps angle
Correlation
Coefficient

correlation

Q-ANGLE RIGHT
0.119

correlation

0.039
Q-ANGLE LEFT
-0.026

HV RIGHT
Spearman's
Sig. (2-tailed)
Coefficient
HV LEFT
Spearman's
Sig. (2-tailed)

0.658

Since p value is less than α (α= 0.05) and the ρ-value is 0.039, R-value 0.119 shows positive but weak significant
association for right side. However, for left side since p value is greater than α (α= 0.05) and the ρ-value is
0.658, R-value -0.26 shows negative but weak non-significant association for left side.
The table 2 shows correlation between height (right) with quadriceps angle (right) and height (left) with
quadriceps angle (left)
Table 2: Association of quadriceps angle with height
Correlation
Coefficient correlation

Q-ANGLE RIGHT
0.072

Cm/ft
Spearman's
Sig. (2-tailed)
Coefficient correlation

0.215
Q-ANGLE LEFT
0.110

Cm/ft
Spearman's
Sig. (2-tailed)

0.057

Since p value is greater than α (α= 0.05) and the ρ-value is 0.215, R-value 0.072 shows positive but weak
non-significant association for right side. Since p value is slightly more than α (α= 0.05) and the ρ-value is
0.057, R-value 0.110 shows positive but weak non-significant association for left side. Table3 shows
relationship of Hallux valgus presence and quadriceps angle mean and SD .
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Table 3. Compare mean of Hallux valgus presence and quadriceps angle with Mann Whitney U test.
HV PRESENCE
NO
YES
TOTAL

MEAN
15.995
18.071
16.092

SD
3.4543
3.8772
3.4957

Asymp.
Sig. (2tailed)

0.058

As the Table above shows that individuals with Hallux valgus had higher quadriceps angle as compare to
individual without hallux valgus, since p value is 0.058 which is slight greater that α (α= 0.05) so it shows nonsignificant difference between Hallux valgus and quadriceps angle. The finding of current study showed that
majority of the individuals had normal HV angle and Q angle only a few showed positive findings of HV
deformity out of 300 females. There is no effect of Q-angle on hallux valgus angle among undergraduate
females. A study on factors related to prevalence of Hallux valgus in female university students reported that
frequency of HV was about 30% and out of 634 participants (Okuda et al., 2014 ). In current study there was
less frequency seen for HV deformity and big toe pain among female university students. This can be due to
consideration of less sample size as compare to that study.
Another study showed that alignment of lower extremity correlate with foot biomechanics and presented
association between lower extremity and HV deformity (Steinberg et al., 2013). However, in current study the
HV deformity was associated for Q-angle for right side and left side separately. Findings showed weak
correlation between the Quadriceps angle and HV for right side only. Left side correlation for these two angles
showed no significant results. This can be due to right side dominancy of the participated females. Moreover,
there was non significant difference in Q- angle among females with and without HV deformity. The reason can
be few participants with HV deformity were present for comparison of Q- angle.
The current study shows the non significant correlation between Q angle and height. This change in results
may be because, in comparison to previous study by Elvan A et al., in 2019).in which they measure the
quadriceps angle with respect to various body parameters i.e Gender, height and weight including age group 1825, shows significant variation in Q angle with height The current study comprised only female participants.
Another study on foot deformities in women suggest that wearing high heels causes supination of the feet and
rise in the pressure on forefoot and reported 76% cases of deformed feet most commonly Hallux valgus (Janssen
et al., 2014).This favors current study that concluded significant association between high heels and Hallux
valgus. One such study on relationship among bilateral quadriceps angle and anterior knee and its association
with knee injury in long distance runner (Puszczałowska-Lizis et al., 2019) and a study on comparison of Hallux
valgus angle with computerized planter pressure measurement, clinical examination and radiography in patient
with diabetes (Pathak et al., 2018). Both showed reliable results using gonio meter for measuring angles, hence
we used universal goniometer for angle measurement.
Conclusion
Findings suggest HV deformity is less frequent among undergraduate university students. The right side
Hallux valgus angle has relationship with right side Q-angle but overall study suggests no effect of Q-angle on
Hallux valgus angle. It is suggested to evaluate other biomechanical factors affecting Hallux valgus angle on
larger sample size and on males too.
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الخہص
نیلماتمئرہرمضیوپریداینںیم4.5  نیلبیتنبےہہکبجہراسل2 ہپٹاسٹئیبوائرسےساتمئرہافرادوپریداینںیموموجدںیہ۔وپریداینںیماسوائرسےساتمئرہافرادیکدعتاد
 اکHepatocellular carcinoma یتنبےہ۔ہپپیپسٹئیباکوائرسرگجےکرسوسسزراور2.4% روپرٹوہےتںیہسجںیمپاتسکنےساتمئروہےنواےلافرادیکرشح
ت ت
ت
ب ب
 ےہ۔پاتسکنںیماسرمضاکالیھپؤ60%  ےہنکیلپاتسکنںیمونزادیئہاافطلںیماسیکیلقتنمیکرشح10% س ببےہ۔ومریثوطررپاسوائرسیکنتمیکرشح
ت
ت
ت
 اےسیدشیداتمئرہرمضیںیہنجوکااہتنیئدہگناشےکےیلاتپسہلںیمدالخرکاپاجپےہ۔ ب3% رطخپکدحتچنہپاکچےہ۔سجںیمےس
روزئروزاسامیبریےکالیھپؤںیمااضہف
 اسل50ےس20 وہراہےہ۔زئررظنیقیقحتاکماکدصقموصہبربیخوتخپنوخاںیمعلضونبںیکحطسرپاحہلموخانیتںیماسرمضیکوموجدیگیکرشحولعممرکپےہ۔اسدصقمےکےیل
 کینکیٹےکذرےعیوغبراطمہعلHBSAg by ICT (Immunochromatographic test)  ومنےناٹھکےیکےئگ۔نجاک ت636 ےکدرایمناحہلموخانیتںیمےس
تش
دصیفیتنبےہانںیماسامیبریےکائراتتبثمپےئ10.8  افرادسجیکرشح69 )ںیماسرمضیک خیصںیہنوہیئہکبج89.1%( 563  ومنونںںیمےس636 ایکایگ۔
ت
داوتنںیک بجرایہاوراعم بجرایہےک، اسلیکوخانیتںیمراکیرڈیکیئگ۔اسرمضیکیلقتنمےکاینبدیاابسبںیمپکاوراکنےکدیھچ40  ےس36 ےئگ۔تبثموسیکںیکدنلبئرنیحطس
العوہوخناوراعضایکیلقتنمشلمےہ۔علضونبںںیموخنیکرتہبرکسگننیےکوحاےلےسوہسایلتاکدقفاناوراعموعامںیماسےکالیھپؤےکقلعتمدعمآاگیہرمضےکالیھپؤاکامہ
ت
سےہ۔سجیکوہجےسہیوائرسوعیسامیپےنرپاحہلموخانیتوکاتمئررکراہےہ۔لبقتسم رف ب
ب ب
یںیماسرمضےکالیھپؤوکروےنکےکےیلرضوریےہہکوخنیکرکسگنییکرتہب
ت
ت
وہسایلتفرامہیکاجںیئاورآالت بجرایحوک بجرامیثےسپکرےنھکےکےلسلسںیموصخیصوتہجدیاجےئ۔وکحماسےلسلسںیموموجدوقانینےکافنذوکنکممانبےئپہکعلضںیمریغ
ایعمرییبطرسرگویمںیکروکاھتمنکمموہےکس۔
Abstract
Hepatitis B virus is globally endemic throughout the world, with over 2 billion infected cases while 4.5
million are newly infected each year including about 2.4% from Pakistan. HBV is considered to be the primary
cause of liver cirrhosis and hepatocellular carcinoma. There are 10% chances of parental transmission in acute
phase but the infection rate in neonates is greater about 60%. Pakistan is at high risk of infection and 3% are
chronic cases in which majority of cases are hospitalized and the rate of infection is raising day by day. The
current research work was conducted in District Bannu to identify the rate of infection of HBV in pregnant
women. A total of 636 samples were collected from pregnant women having age between 20–50 years. They
were screened for HBsAg by ICT (Immuno chromate graphic test). Out of total 636 samples, 89.1% (567) were
negative for HBV infection and 10.8% (69) were sero positive for HBV infection. The highest rate of infection
was found in patients of age group of 36-40 years. The main risk factors observed were tattooing/piercing,
dental surgery, general surgery, reuse of syringes, drug addiction, blood donation and organ transplantation.
Lack of proper blood screening facilities in district Bannu and the lack of awareness about the possible routes of
transmission of HBV are contributing a great deal toward the spread of infection among the pregnant women.
Proper sterilization and screening procedure must be made to avoid a far bigger threat of more HBV infection in
near future. Government should implement the law and check the unqualified health care working in different
parts of the district.
Key words: District Bannu; HBV; Pregnant women; Risk factors.
Introduction
Hepatitis B is a highly contagious disease found throughout the world. Approximately, 780,000 individuals
died as a result of HBV (WHO, 2009). The Pakistan Medical Research Council presented a report on prevalence
of HBV in general population of Pakistan as ratio of 2.4% in 2009 (Ali et al., 2009). In endemic areas the
prevalence ratio of HBV is greater where infected mothers are highly responsible for the transmission of HBV
(Amsalu et al., 2018). The reason behind the greater ratio of cases is lack of health facilities and poor awareness
(Ali et al., 2011). The HBV in pregnant women mainly affect the pregnancy leading to spontaneous abortion,
premature delivery, intra uterine growth restriction, and low birth weight infants (Aba et al., 2016). HBV is
double stranded DNA enveloped virus belongs to family Hepadnaviridae (Mahoney, 1999).
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Inflammatory cell present in the tissues of the organ so whenever hepatitis is caused then inflammation
occurs in the livers donated as hepatitis B (Ryder et al., 2001). Hepatitis is caused by hepatitis viruses
throughout the world but it may be caused due to toxin (alcohol, plant and medicine) and immune diseases
(Ahmedin et al., 2004). The basic goal of hepatitis B vaccination is to reduce the infection of HBV of liver
cirrhosis and hepatocellular carcinoma (Chang et al., 1997). The information about the control of rapid
transmission of HBV in pregnant women is highly serious condition throughout the world (Moghaddasifar et al.,
2016). In this regard the diagnosis of pregnant women for HBs Ag is much important for the rate of mortality
and natality in pregnant women (Mast et al., 2005).
There are two phases of HBV infection in women during pregnancy, acute and chronic. The acute infection
is about 6 months while the prolong infection which is more than 6 months is known as chronic infection. There
are 10% chances of parental transmission in acute phase. But the infection rate in neonates is greater about 60%
(Jonas, 2009). In chronic case, the immune system is weak and mostly occurs in infants and young children
(WHO, 2002). The carrier rates are greater than 5%, parental transmission is common in endemic areas in case
of mother is positive to the infection (Zhang et al., 2014). Pakistan is at high risk in prevalence in case of HBV
(Noor et al., 2008).
According to the recent research Pakistan becomes at high risk of HBV among the developing countries of
world. While in the report of Pakistan Medical Research Council, 2007, at the national level of Pakistan, the
prevalence rate of HBV is about 2.5% (National, 2007). The rate of infection of HBV is still rising between the
general population of Pakistan because of improper health facilities and lake of awareness (Hepatitis prevention
& control program Sindh, 2009). The recent research reports in Pakistan show that prevalence of HBV in new
born babies is raised because the mother in third trimester are more susceptible for HBV virus (Patton and Tran,
2014). There are various genotypes (A, B, C, D, E, F, G, H, I, J) of HBV throughout the world in which the
genotype E and F are recorded for the first time in Pakistan, Uncommonly the genotype C is most prevalent
among all types of genotypes. In Punjab, Baluchistan and Khyber pakhtunkhwa B and C are mostly dominant
but in Sindh the genotype A is dominant. Pakistan is at high risk of infection and 3% are chronic cases (Noor et
al., 2008) in which majority of cases are hospitalized (Attaullah et al., 2011) and the rate of infection is raising
day by day (Ali et al., 2011).
Majority of HBV cases are due to sharing of personal items, unscreened blood donation, tooth extraction,
general surgery, use of unsterilized injections, sexual contacts with HBV positive person, and skin tattooing
(Awan et al., 2012). The prevalence rate of HBV is at high risk in prostitutes females of Lahore as well as also
at high risk in Bahawalpur because of positive HBV blood donors (Khan et al., 2006). In children the injection
process also plays a key role of HBV transmission (Khan et al., 2009). The infection is transmitted from mother
to child during birth (Kazmi et al., 2003).
In well developed countries the proper vaccination has decreased the HBV reports in great decrease because
of initial immunization introduction (Zanetti et al., 2008). Approximately 90% children are infected in first
several years of life, 30 to 50 % are infected in next 4 years and 25% adults are infected in chronic stage and
dies because of liver while 21% individuals die because of HBV (El-sheikh et al., 2007). In view of the above
genuine facts the current research was conducted with main aim to demonstrate the sero prevalence rate of HBV
infection in the pregnant women of district Bannu.
Materials and Method
The current study was conducted in various areas and localities of District Bannu, Khyber Pakhtunkhwa,
Pakistan. Data was collected from pregnant women suspected for HBV infection referred to by the physicians
and gynecologists. For diagnosis of the disease 5ml venous blood was taken through sterilized disposable
syringe and serum was separated by using centrifuge machine and then tested through ICT (immunechromatographic test) according to the manufacturer’s instructions. The data was analyzed by using latest
Microsoft Office Excel Program. The results were expressed in percentages.
Results and Discussion
Blood samples were collected from pregnant women from local hospitals and clinics of district Bannu,
Khyber Pakhtunkhwa, Pakistan. Total 636 samples have been collected from pregnant women with age between
20-50 years. Out of total 636, 10.8% (69) Females found to be infected with HBV. Among these 636 women
89.1% (567) were negative for the presence of HBsAg. According to the study, 3 pregnant women (2.3%) were
of age between 20-25 years, 18 pregnant women (10.5%) were of age between 26-30 years, 6 pregnant women
(8%) were of aged between 31-35 years, 30 pregnant women (17.2%) were of age between 36-40 years, 9
pregnant women (15%) were of age between 41-45 years, 3 pregnant women (11.11%) were of age between 4650 years and no pregnant women was detected in age less than 20 years. The rest of all were found negative for
HBV infection (Table 1).
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Table 1. Age-wise prevalence of HBV in pregnant women
Age group (Years)
20-25
26-30
31-35
36-40
41-45
46-50
Total

Samples collected
129
171
75
174
60
27
636

HBsAg Positive
3
18
6
30
9
3
69

Percentage
2.3%
10.5%
8%
17.2%
15%
11.11%
10.8%

Among 636 pregnant women, 24 belonged to urban areas, in which no pregnant women were HBsAg positive,
39 pregnant women belonged individuals to semi-urban areas with zero pregnant women for HBsAg positive.
Similarly, 573 pregnant women belonged to rural areas of district Bannu. Among these 573 pregnant women, 69
(12.85%) were found positive for HBsAg and the remaining 504 were found negative for HBsAg (Table 2).
Table 2. Area-wise prevalence of HBV in pregnant women
Area
Urban
Semi urban
Rural

Samples collected
24
39
573

HBsAg Positive
0
0
69

Percentage
0%
0%
12.85%

HBV is one of the most dangerous health problems throughout the world. The transmission may be occured
from parental contact and from HBV positive mother to the baby at birth ((Frenco et al., 2012). In case of
parental transmission the chance may increase in third timister especially (Metaferia et al., 2016). In
pretreatment era when the drugs were not available then it was measured as a most effective health incidence
throughout the world. Sexual contract sexual intercourse and parental care were the key sources of transmission
from mother to child or from mother to infant. HBV infection is depended upon the age of the individual, infant
and young ones are most likely to develop chronic infection (WHO, 2002).
Over 2 billion people are affected with HBV in which 350 million people have been chronically infected
(El-Serag, 2012). While annually 50 million cases have been reported throughout the world (Perrilo,2006). The
world has been divided into two categories such as low endemic areas in which the developed countries have
been documented while in high endemic areas the developing countries have been recorded (Wright, 2006;
Lavanchy, 2004). Commonly the frequency of HBV has been contingent on the economic development and
insufficient health recourses. The prevalence of HBV have been divided in to 3 regions accordingly which was
low <2% , intermediate 2-8%, high >8 (Wright, 2006). According to the above prevalence ratio the region was
divided as following 0.1% - 0.5% (>2%) in low prevalence areas (US, Canada , Northern , Western and central
Europe, Australia and New Zealand) , to 2-5% in intermediate prevalence areas (Mediterranean region, Eastern
Europe, Russian Foundation, Japan , Middle East, Central and Southern America) to 8-20% in high endemic
areas (Sub-Saharan Africa, South east Asia: Southern China , Taiwan & The Pacific rim) (Maynard, 1990;
Margolis et al., 1991).
The crucial health problem throughout the entire world in all countries, including Pakistan is viral hepatitis
(Haq et al., 2013). HBV infection amongst concerned women is transferred through insufficiently
decontaminated medical application, reuse of syringes and squalid environment (Butt et al., 2010). The results
were compared with other cities of Pakistan, which are estimably 6% (Hussain et al., 2017). In as much as the
finding of the present study is higher than other cities which are estimably 10.8%. The widespread ratio of HBV
infections pregnant women is to a high degree owing to the use of disinfected application used during delivery
due to prior surgical operation (Aslam et al., 2016). This is also occured because of low medical predicament
namely reuse of syringes and unhygienic ear and nose penetrating, destitution, lack of awareness and lack of
knowledge (Abas et al., 2000).
HBV infection is not declining in common population. In our present research 636 pregnant women were
studied whose age between 20-50 years. Women were classified into six different groups on the basis of their
age. Age groups were 20-25 years, 26-30 years, 31-35 years, 36-40 years, 41-45 years and 46-50 years. Women
aged between 36-40 (17.2%) years have the greatest tendency towards HBV. According to new studies 15%
women were effected having ages between 41-45. While in ages of 46-50 the HBV tendency is about 11.11%.
The forth great tendency were found in ages of 26-30 which is about 10.5% while the fifth HBV infection rate
between 31-35 were 8% and the lowest ratio was found between the ages of 20-25 which is about 2.3%. This is
mainly because of high fertility rate. During this age the presence of high ratio in pregnant women is due to
mainly malnutrition, unhygienic condition, poverty-ridden and basic religious ignorance. Thus the total ratio
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was estimated about 64.11% which was greater than the estimated ratio (Husssain et al., 2017) in which the
greater ratio was found in age of 25-26 which is equal to 51.1% . The American congress of Obstetrics and
Gynecology suggested that every pregnant female should perform the screening of HBV. All the new born
babies require the vaccination series and Hepatitis B Immunoglobulin within 12 hourse of birth (ACOG, 2007).
Conclusion
It is concluded that there is a shocking number of increased HBV infected women in Bannu and particularly
the ratio is higher in pregnant women. Precautionary measures should be taken which should include safe blood
transmission and latest techniques for sterilization, use of disposable syringes must be encouraged for public
safety. It is recommended that sophisticated procedures should be adopted during surgical measures or
treatments because there is a great tendency towards infection.
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الخہص
تش
(ںیمداھکیایگےہہیرجتہبرعیبےکوممسEarly long white) اطمہعلو خیکصےکدعبہیباتاشمدہہںیمآیئےہہکاکلموزرزیخیٹمےکاثراتومیلیک کایاخصمسق
 ےکجیبدوباروخیںRCBD  وطلادلبلاھت۔º1467.0 امشیلوطلاورº 52.0 ےسº 24.0 اسرکامڈلافرمرپایکایگ۔سجاکاجےئووقع/ںیمیپاےآریس21-2020ںیم
)اورایکمنیترطفتےیلوہےئیھت۔ےلہپ9.74 (ںیموبےئےئگینعییلہپاوردنپرہاوتکثریکبارخیںیمرجتبایتیٹمیکرطفتواسخومیٹاوریلیتییھتسجیکرطفتااسیساوریپاچی
 باایمیتایسلاھکدایہمیکیئگہیباتاشمدہہںیمآیئہکدنپرہاوتکثروکوبیئوہیئومیلیکدیپاواراورثروھثریNP T2,N 90 Kg P اورNP100% اھکدںیمKg 35 وکT1
ز کبادہوہیئاوراسیکامن کباںوصخایصتوپدےےکدقواکھٹوپدےےکوتپںاوروپدےےکوزنںیمامن کباںوطررپدیھکییئگزیناسےکالعوہوپدےیکڑجوںڑجوںیکومبایئاورڑجوں
 یھتوجباایمیتاھکدےکاسھتاامعتسلیکیئگ۔ہجیتنہیاخروہاہکNP ےکوزنرپیھباساکااھچاثرڑپااسےکالعوہیمضہاثرامئیکدقمارںیمااضہفاکسیھبانبسجیکوہجریغباایمیتاھکد
اساھکدےکاامعتسلےسایمیکیئوایلعفیتوصخایصتںیمااضہفوہاثروھثریاورتحصےسواہتسبیمضہوصخایصتےکاحلمازنیامئاامیئزیلاوررپوزیٹیکدقمارںیمااضہفوہاتبثمارابتطامتم
اثرازمئںیمداھکیایگ۔
Abstract
Study to assess the impact of integrated soil fertility management in Radish (cv. Early Long White) was
conducted in Rabi Season 2020-21 at experimental field of Southern Zone Agricultural Research Center,
Pakistan Agricultural Research Council University of Karachi (24.0 oN latitude and 67.0 oE longitude). Seed
was sown with two sowing dates viz. 1st and 15th October. Soils of trial area were sandy in texture, alkaline in
reaction (pH 9.74) and saline in nature with (EC dSm-1>4.0). Treatment TI: 100% NP at 135Kg N; 90 Kg P, T2:
NP: Organic liquid fertilizer (50:50 %) and T3: 100% organic liquid fertilizer (45ml) was applied accordingly. It
was observed that radish sown on 15th October, growth and yield attributes viz: plant height (cm), leaves plant -1,
weight of leaves plant-1, root length (cm), root girth (cm), root weight (g), plant biomass (g), and root yield (g)
and digestive enzymes content shown to have significantly increased upon integration of inorganic fertilizer
(NP) with organic liquid fertilizers. It is concluded that by improving soil physicochemical and biological
properties, growth, yield, amylase and protease contents in radish may also be enhanced.
Key words: amylase, growth, integrated soil fertility, protease, radish, yield
Introduction
Radish (Raphanussativus L.) is grown upon an area of 25, 332 acres with yield of around 173806 tones
(Jatoi et al., 2011) in Pakistan. According to an estimated grower getting an average yield per hectare is 15.9
tons that is lesser when compared to other production catchments in developed countries. Major reason of this
diminishing yield is improper utilization of agricultural practices and technology. Together with, nutritional
imbalance during growing season also affects per unit yield of radish crop (Jilani et al., 2010). As the percent
organic matter content in soils of Pakistan is very low accompanied with intensive cropping exerted impact
upon further depletion of essential nutrients (Ahmed et al., 2004). Sustainable supply of nutrients depends upon
additional source of nutrients. Chemical fertilizers application to enhance yield per unit of the area, is commonly
applied for to obtain balanced nutrient supply during harvest season (Mishra and Dash, 2014). Owing to
conventional practice of application of inorganic nutrient fertilizers, not only the input cost of grower is
increased but the soil and water quality is deteriorated as well. Hence the approaches of other means to cater
needs of plants during growing season, such as organic and integrated methodologies for sustainable supply of
balanced nutrition, is gaining significance these days.
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Integrated soil fertility management (ISFM) theme thus become popular as the combination of inorganic
and organic fertilization to retain fertility and to enhance yield of cultivated field crops (Khalid et al., 2016). The
theme is economically viable, comparatively cheap and contain potential to maintain soil fertility, productivity
and sustainability. Farming community is getting good returns from its marketing due to improved quality
particularly root vegetables such as radish. Radish is edible young tender and fusiform roots that is directly
eaten as Salad. It is a rich source or of vitamin A, C and carrying medicinal value as several enzymes occurrence
have strong catalytic impact on chemical reactions and properties (Azzopardi et al., 2016).
Enzymes are known as protein performing as catalyst in several biological processes and reactions without
being utilized by their own. In almost all biochemical processes enzymes are vital component as a catalyst and
can be denatured through different sources, hence are most active under mild conditions. Majority of enzymes
show satisfactory performance at neutral pH at the body temperature. Enzymatic activity is very specific and
correlated with the substrate and the class concerned substrate molecule. The specific response of the enzyme is
due to active site within it that is complementary to the shape and polarity of the substrate as one type of
substrate may fit-in only with the site. In higher plants significant contribution of enzymes as vital sources like
an aid to diagnostic procedures in hospitals and laboratories across the globe is established (Guglielminetti et
al., 1995). Amylase that is also termed as diastase is of physiological, commercial and historical significance
in both plants and animals perform enzymatic starch hydrolysis, yielding monomeric carbohydrates and are
found as malt extract converted into starch to sugars (Perata et al., 1992 and Sun et al., 1991) This is established
that breakdown of starch in cereal seed is occurred due to α-amylase and not due to phosphorylases during the
degradation of native starch granules (Beck and Ziegler, 1989). Complete hydrolysis of starch requires sufficient
performance of α-amylase, β-amylase, a de-branching enzyme, and α-glycosidase (Peter and Stephanie, 1994).
In this process carbon and the energy deposited within, breakdown of polymers into small as simi able sugars
occur first before conversion into basic glucose. The enzymes proteases play vital role in plant metabolism and
regulating progress and responsible of degradation of protein (Dilley, 1970). Major application of protease is of
industrial and medicinal application (Beck and Ziegler, 1989). Several vital protease are isolated and
characterized from microorganisms and the activity within some higher plants species is found as well (Garcia
et al., 1988)
Therefore, the present study was conducted to evaluate the impact of integrated use of chemical fertilizer
(NP) along with liquid organic fertilizer upon growth, yield and some enzymatic activity in Radish.
Materials and Methods
The study of assessing impact of integrated soil fertility management in Radish (cv. Early Long White) was
conducted in Rabi Season 2020-21 at experimental field of Southern Zone Agricultural Research Center,
Pakistan Agricultural Research Council, University of Karachi (24.0 o N latitude and 67.0 o E longitude) Seed
with two sowing dates (S1:1st October and S2: 15thOctober) was sown at 6 cm on both sides of the well-prepared
ridges with 45cm width in a block measuring 90m2on soils were sand in texture, alkaline in reaction (pH 9.74)
and saline in nature with (EC dSm-1>4.0) The treatment combination was applied in each trial plot at 135Kg
Nha-1; 90 Kg P ha-1 and organic liquid fertilizers at 5 L ha-1 viz: TI: 225grams NP (100% inorganic), T2: 112.5
NP (50% inorganic) + 22.5ml liquid fertilizer (50% Organic) and T3: 45 ml liquid fertilizer (100% Organic).
Two split dozes of each treatment, first after 20 days and remaining after 65 days was applied. Ten (10) mature
plants from each of trial plot were analyzed for growth and yield attributes viz: plant height (cm), leaves plant -1,
weight of leaves plant-1, root length (cm), root girth (cm), root weight (g), plant biomass (g), and root yield (g).
For Enzyme estimation, freshly uprooted radish samples were washed well followed by cutting into pieces and
mashing with piston and mortar. The liquid extracted was filtered and with transparent soft cloth and further
kept on centrifuge at 5500 RPM for 15 minutes to draw crude enzyme extract. After saturation at 30-50 percent
through addition of Ammonium Sulpohate (NH4SO4) followed by gentle string the precipitate obtained was
dissolved in distilled water and allowed to settle for 24 hours. In order to remove insoluble material and to
obtain final crude enzyme solution, the precipitate was again centrifuged in a refrigerating equipment for 15
minutes at 5500 RPM. Enzyme amylase and the protease was investigated following method given by Bucheli.
The collected data were subjected to statistical analysis of data was conducting obtain Comparison among
treatments was derived in attributes by using software Statistica 8.1 ((Analytical Software, 2005).
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Table-1: Correlation among parameters

.707**

Leaves
weight
(g)
.678**

Root
length
(cm)
.832**

Root
girth
(g)
.761**

Plant
biomass
(g)
.861**

Root
weight
(g)
.850**

.707

1

.751**

.870**

.947**

.861**

Weight of leaves
(g)

.678

.761**

1

.665**

.743**

Root length (cm)

.822

.870**

.665**

1

Root girth (g)

.761

.947**

.743**

Plant biomass (g)

.861

.861**

Root weight (g)

.850

Root yield (tons
ha-1)

.809

Parameters
Plant height (cm)
Leaves plant

-1

Plant
height
(cm)
1

..809**

Amylase
content
(unitml-1)
.139

Protease
content
(unitml-1)
.161

.877**

857**

.171

.103

.689**

.641**

.799**

.213

.019

.856**

.787**

.838**

.730**

.641**

.485*

.856**

1

.919**

.928**

.864**

.771**

.285

.689**

.781**

.919**

1

.919**

.988**

.753**

.704*

.887**

.644**

.808**

.929**

.988**

1

.947**

.761**

.644*

.807**

.799**

.730**

.864**

.988**

.947**

1

.675**

.533*

.641**

.771**

.753**

.761**

.675**

1

-0.1631

.599*

.285

.704*

.644*

.533*

-0.1631

1

Leaves
Plant-1

Amylase content
.139
.171
.213
(unitml-1)
Protease content
.161
.103
.019
(unit ml-1)
** correlation is significant at 0.01level (2-tailed)

Root yield
(tons ha-1)

Result and discussion
Plant height (cm): Plant height is an indicator of vegetative growth directly influenced by field practices and
management strategies. Influence of treatments; TI: 225grams NP (100% inorganic), T2: 112.5 NP (50%
inorganic) + 22.5ml liquid fertilizer (50% Organic) and T3: 45 ml liquid fertilizer (100% Organic) and sowing
dates (S1, S2) upon radish plant height is depicted in fig.1. It is revealed that upper surface plant height ranged
from 53.9 – 64.0cm. Higher increase was recorded at S1 in both T1 and T3. This is derived that impact T2 (50%
organic and 50% percent inorganic fertilizer) showed significant impact significant (p<0.05) on upper surface
leaf height at planting dates S2 (15th October). Table-1 showed that plant height showed strong positive
relationship (p<0.01) with leaves per plant, weight of leaves, root length, root girth, plant biomass, root weight
and root yield of radish. The addition of organic fertilizer in combination to liquid fertilizer not only increase
nutrients contents in soil but also mineralize these into available form through mobilization of microbial
activity. Resultant, besides soil fertility and productivity is enhanced. The results are in agreement with those
obtained by Kiran et al., (2016).
Leaves plant-1: Fresh leaves growth is reflective of both vegetative and sound root growth that is dependent of
fertilizer application and agronomic practices. Fig.2 reveled that count of leaves per plant ranged from 17.13 to
21.09. Increase in count was recorded at S2 in T1 and T3 whereas as compared to T1 and T3, T2 was found to
be more effective in increasing no of leaves per plant. It was derived that vegetative growth and leaves in radish
increased significantly (p<0.05) with the application of organic fertilizers along recommended inorganic doses
at 50:50 ratio respectively, whereas difference in sowing dates (October 1 st and 15th) shown non-significant
(P>0.05) response. Table-1 showed that Leaves per plant showed strong positive relationship (p< 0.01) with
plant height, weight of leaves, root length, root girth, plant biomass, root weight and root yield. Similar
outcomes were as well obtained by Chapagain et al. (2010) and Kumar et al. (2017) who reported that an
increase in number of leaves in radish was recorded under NPK along with organic manure fertilizer integration.
Leaf weightplant-1(g): Leaf weight per plant is an indicator of judicious supply of plant nutrient and sound
metabolic processes. Fig.3 showed that leaves weight per plant ranged from 95.74- 147.83g. Higher weight was
recorded with S2 at all treatments (T1, T2, and T3). Statistical analysis showed that T2 was found to be
significant (p<0.05) in increasing leaf weight per plant in Than T1 and T2. This was derived that application
organic and inorganic at 50:50 ratio increased weight of fresh leaves plant benefiting plant growth as whole.
Table-1 reflected strong positive relationship (p< 0.01) of weight of leaves with plant height, No. of leaves
plant-1, root length, root girth, plant biomass, root weight and root yield. Similar outcomes were found by Noor
et al. (2007), Sharma et al. (2012) and Khalid et al. (2016) who reported that increase in leaves weight recorded
was due to integration of organic and inorganic manures application.
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Root length (cm): Length of plant roots and further distribution in branches are interactive processes in entire
root development (Atkinson et al., 2014).Results in fig. 4 showed that increase in root length ranged from 31. 3
to 40.45cm. Higher root length was recorded with S2 at T1 and T3 where as at T2 same trend was recorded
with S1. Magnitude of root length increase was derived at T2. This reflected that sowing of radish on 1 st October
along with application of organic and inorganic fertilizer at 50:50 ratio of recommendation exerted significant
(p<0.05) impact on root length. Table-1 showed that root length showed strong positive relationship (p<0.01)
with plant height, No. of leaves per plant, weight of leaves, root girth, plant biomass, root weight and root yield.
Results are in agreement with Patel et al. (2016) who recorded significant increase in root length upon
integration of inorganic fertilizers application in soils.
Root girth (cm): The changing attributes viz. elongation and branching build morphological variations of root
lengths, numbers and girth diameters within rhyzo sphere (Gruber et al., 2013). In order to understand the root
distribution system and architecture, root girth or root diameter is important trait of plant growth. Fig.5 showed
that root girth of radish ranged from 7.61- 12.46cm. The girth was found higher at S2 in each treatment viz T1,
T2 and T3 but magnitude of increase was recorded at T2. Statistical analysis showed that irrespective of sowing
dates either on 1st or 15th October, organic and inorganic fertilizer combination at 50: 50 ratio
significantly(p<0.05) enhanced radish root girth. Table-1 revealed that root girth showed strong positive
relationship (p<0.01) with plant height, No. of leaves per plant, weight of leaves, root length, plant biomass,
root weight and root yield. Similar results were observed by Vithwel and Kanaujia (2013).
Plant biomass (g): Plant biomass is a parameter that is reflective of total crop yield directly influenced by
attributes such as length, weight of leaves, root length, diameter and root weight plant per plant. Fig.6 showed
that plant biomass ranged from 175.3-383.8g. Enhanced plant biomass of radish was recorded when seed was
sown on 15th October (S2) in all treatments (T1, T2, and T3). Higher significant (p<0.05) increase in biomass
was recorded when organic and inorganic fertilizer in combination at 50:50 are applied. Table-1 showed that
plant biomass carried strong positive relationship (p<0.01) with plant height, No. of leaves per plant, weight of
leaves, root length, root girth, root weight and root yield. Similar results were also obtained by Jaisankar (2018).
Root weight (g): The root is reflective of root growth and judicious supply of water nutrients and healthy plant
growth.Fig.7 showed that root weight of radish ranged from 81.53 -243.9g. Compared to SI, increasing trend in
weight of root was recorded in S2 at all treatments (T1,T2 and T3). The influence of application of organic and
inorganic fertilizer with 50: 50 ratio respectively enhances root weight significantly (p<0.05) when radish was
sown on 15th October. Table-1 showed that root weight carried strong positive relationship (p<0.01) with plant
height, No. of leaves per plant, weight of leaves, root length, root girth, plant biomass and root yield. Similar
results were are obtained by Kamalakannan and Manivannan (2002).
Root yield (tons ha-1): Yield of radish may be enhanced due to increase in root density and length in deep soil
layers and upper surface vegetative growth. Radish yield depicted in Fig.8 showed that it ranged from 6.11 12.51 tons ha-1. In all treatments (T1, T2 and T3) increased in yield was recorded with S2. This increase in yield
with S2 upon SI was found to be significant (p<0.05) at each treatment. It was derived that addition of organic
fertilizer along with inorganic at 50:50 ration enhanced radish yield which was sown on October 15 th. Table-1
showed that root yield carried strong positive relationship (p<0.01) other attribute such as plant height, No. of
leaves per plant, weight of leaves, root length, root girth, plant biomass and root weight. Similar increase in root
yield at integrated soil fertility management was recorded by Panwar et al., (2001).
Amylase (unitml-1):Amylase that initially was termed as distaste is a constituent abundantly occur in radish as
digestive enzyme have play significant role to hydrolyze the glycosidic bonds in starch molecules, converting
complex carbohydrates into simple sugars (Azzopardi et al., 2016). Fig.9 indicated that overall count of alpha
amylase irrespective of treatments (T1,T2 and T3) and sowing dates (S1 and S2) ranged between 1.64 to 2.63
unitml-1 in radish. Significant increase (p<0.05) in the count upon T2 was recorded whereas S1 and S2 remained
insignificant (p>0.05) in all treatments. The trend of increasing count revealed that application of integration of
fertilizers viz. organic and inorganic at 50:50 enhanced the amylase count at both sowing dates (1st and 15th
October). Table-1 showed that amylase count carried strong positive relationship (p<0.01) with other attribute
such as root length, root girth, plant biomass and root weight. Similar results were also found by Perata et al.
(1992).
Protease (unitml-1): Protease is another enzyme that play a significant role in digestion of food through
primary breakdown of proteins and polypeptides from animals and plants and for proline dipeptides from gluten
and casein. Protease also termed as proteinase are catalytic enzyme hydrolyzing peptide bonds of proteins.
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These enzymes occur in all organisms, engaged in several physiological reactions from simple digestion of food
proteins to highly regulated cascades viz. Blood-clotting, complement system, apoptosis pathways, and
invertebrate prophenol oxidase activity). Fig.10 revealed that protease count irrespective of treatments (T1, T2
and T3) and sowing dates (S1 and S2) in radish varied from 0.63 to 1.13. Compared to T1, Significant increase
(p<0.05) of count of protease was found at T2 whereas sowing dates (S1 and S2) in T2 and T3 remained
insignificant (p>0.05). The results indicated that radish sown on 1 st and 15 October, application of organic
matter in combination to recommend doses of inorganic with 50:50 ratio enhanced the protease count. Table-1
showed that root yield carried positively significant relationship (p<0.01) with root length, plant biomass, root
weight and root yield whereas same was found negative with amylase contents that reflected that increase
amylase enzyme contents have depressive impact upon protease. Results are in agreement with Gruber et al.
(2013); Garica and Iajolo (1988).
Conclusion
It was concluded that liquid organic fertilizer applied with inorganic fertilizers improve soil
physicochemical properties thereby enhancing growth, yield and digestive enzymes; amylase and protease in
radish when sown in second to 3rd week of October. Therefore it is suggested that crop input cost on account of
inorganic fertilizer purchase may be reduced if organic liquid fertilizer is integrated at ratio of 50:50%.
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