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Introduction 

 
Water yields no energy, but it is one of the 

essential nutrients. The Cell structural 

composition is based on water. It is 

considered a primary component of diet [1]. 

According to the WHO report, more than 80 

different diseases of humans are waterborne.  

 

 

 

 

 

 

 

 

 

Countries which are under developing have 

no entry to drink pure water [2].  Water 

systems which are mainly contaminated by 

the community are responsible to bring 

hazard affects globally [3]. 
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G. lamblia (G. lamblia) is the major cause of diarrheal disease in humans, 

transmitted from person to person or animal to animal. The current study was 
designed to find out the prevalence of G. lamblia in different water sources of 

Tehsil Takhte Nasrati, District Karak (Pakistan) through molecular diagnostic tool, 

PCR. Three hundred samples were collected from different water sources (Pond 
Water, Dam Water, Spring Water, Well Water) in different areas including 75 

samples from each source. All the samples were filtered and followed by DNA 

extraction and were subjected to PCR. In the present study the overall prevalence 
of G. lamblia in different water sources was observed 24.7% (74/300) including 

25/75 (33.4 %) pond water, was in dam water 16/75 (21.4 %), similarly in well 

water sources, 14/75 (18.7 %), and in spring water 19/75 (25.4%) was recorded. 

The highest ratio was found in dam water. It was revealed from the current study 
that G. lamblia is present in water sources in some areas in Tehsil Takhte Nasrati, 

District Karak which may be, due to poor hygiene practices and improper 

management of water scheme. 

 

K ey wo rd s  
 

G. lamblia, 

diarrheal 

disease,  
water,  

PCR,  

Takhte  

Nasrati 



Int.J.Curr.Microbiol.App.Sci (2015) 4(7): 976-981 

 

 

977 

The protozoan parasites G. lamblia are 

major causes of diarrheal disease in humans 

and many waterborne diseases worldwide 

are caused due to protozoan parasites [4]. In 

developed countries Giardiasis prevalence is 

about 2 to 5 percent and 20 to 30 percent in 

developing regions of Asia, Africa and Latin 

America [5]. Contaminated water transmits 

zoonotic infections and is serious threats to 

the  financial system and global health [6]. 

Due to water-borne diseases about 3.5 

million people, including 3 million children 

die throughout the world. About 98% deaths 

occur in the emerging republics where there 

water-born outbreaks are extensive. Only the 

diarrheal diseases cause greater than 1.5 

million deaths per year [7].  

 

The Giardia major transmission route is 

water, due to their vigorous form the cyst 

and oocyst of the parasite show highly 

resistat and ready for new infections [8, 9]. 

Transmission of G. lamblia may occur 

through person to person or animal to person 

[10]. This infection is also caused by oral-

anal contact during sex [11, 12]. After the 

infection of Giardia symptoms start within 1 

to 3 weeks [13]. 

 

Giardiasis outbreaks linked to drinking 

water [14], and food handlers are 

documented too [15]. Recreational water is 

mainly linked to Prolonged and large 

outbreaks of Giardia [16]. Diagnosis of 

Giardiasis is mainly based upon the 

microscopic examination, though the 

method is not reliable, consuming the time 

and mostly depends upon the skill of an 

experienced person [17]. Diagnosis of 

Giardia, through microscope has a low 

sensitivity and 50% of Giardia infections 

are not accurately diagnosed through this 

method [18, 19]. 

 

The current study is planned to find out the 

prevalence of G. lamblia in different water 

sources of Tehsil Takhte Nasrati, district 

Karak using molecular techniques and to 

make the people aware about the risk of G. 

lamblia.  

 

Materials and Methods 
 

Sample collection 

 

A total of 300 water samples were collected 

A total of 300 water samples were collected 

for the detection of G. lamblia in different 

water sources of different villages/localities 

in Tehsil Takhte Nasrati, district Karak from 

1
st
 July 2013 to 31

st
 October, 2013.  

 

A total of 75 water from each water source 

(well, pond, spring and dam) containing one 

liter water for each sample in sterilized and 

labeled bottle with the collection date, area 

name and water type, and were transferred 

to Virology and Molecular Parasitology 

laboratory, Department of Zoology, Kohat 

University of Science and Technology 

Kohat for further process and evaluations 

after taking approval from the Ethical 

Committee of Kohat University of Science 

and Technology, Kohat 

 

Samples processing 

 

The samples of water were filtered through 

Whatman filter paper (Cat No 1442). A 

sample pellet was obtained and mixed with 

1 ml buffer phosphate solution in an 

eppendorf tube and kept at -20ºC in 

refrigerator for further processing. 

 

DNA extraction  

 

The DNA was extracted from the above 

solution by using Genomic DNA 

purification kit (#k0512, Thermoscientific) 

following the method as previously 

described (20)  
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DNA Amplification (PCR) 

 

PCR reaction was carried out in 

Amplitronyx thermal cycler (NyxTechnik 

Model No. A-6, Inc, San Diego, CA, USA) 

with Taq DNA polymerase (Fermentas 

USA). The amplification was performed 

with 5 μl of extracting DNA by using 10 pm 

of forward and reverse primers.  

 

In  20  µl reaction mixture containing 1 µl 

10 X PCR Buffer, 0.2 mM (1 µl) 

deoxynucleoside Triphosphate, 25 mM (2.4 

µl) MgCl2, 1 µM (1 µl) primers, target 

DNA 5 µl and 5 units of Taq DNA 

polymerase. DNA amplification at initial 

denaturation at 94°C for 5 min, 35 cycles 

of 96°C for 30 Sec annealing at 57°C at 

72°C for 45 Sec. Primers used for Giardia 

were ABB97F (AGGGCTCCGGCATAA 

CTTTCC) and ABB220R  (GTATCTGTG 

ACCCGTCCGAG) targeting HSP (Heat 

Shock Protein) gene [20,21]. 
 

Gel Electrophoresis 
 

PCR product mixture of 10 μL was mixed 

with 2 μL loading dye and loaded in agarose 

gel. Gel was then examined under UV trans-

illuminator and image was captured with gel 

documentation system (Clearver Scientific 

Model No. DI-HD, USA) (alam, ayaz, 

akbar, shahid niaz khan, ihsan) 

 

The specific DNA amplified product of each 

sample was determined by identifying the 

163-bp bands for G. lamblia (rubab, alam) 

which was compared with the 50bp ladder. 

 

Prevalence rate 

 

The prevalence rate of parasite was 

determined by using the following formula 

Prevalence Rate = (Positive samples/Total 

no. of water samples examined) ×100 .  (20, 

21) 

 

Statistical analysis 

 

The data was analyzed by using the 

Univariate ANOVA (Statistix 9) and P≤0.05 

values were considered significant 

 

Results and Discussion 

 

In the current study G. lamblia was 

identified through PCR in different water 

sources of Tehsil Takhte Nasrati District 

Karak.  In the present study the overall 

prevalence of G. lamblia in different sources 

of water was 24.7% (74/300). In pond water 

was 25/75 (33.4%), in dam water 16/75 

(21.4 %), similarly in well water sources 

14/75 (18.7 %), and in spring water 19/75 

(25.4%) were observed (Table 1).  

 

The prevalence of G. lamblia in Takhte 

Nasrati city was 10/25 (40%) and in Khadda 

Banda was 3/25 (12%), in Siraj Khail 

Gerang was 6/25 (24%), In Serki Nasrati 

was 16/75 (21.4%), In Alwar Banda 9/25 

(36%), In Zeera banda 1/25 (4%), in Shnawa 

Gudi Khel 4/25 (16%), in Mianki Banda 

11/25 (44%), in Jehangeri 8/25 (32%), in 

Inzer Banda 6/25 (24%). 

 

In different sources of water the G. lamblia  

was observed, Pond water of village Mianki 

Banda was 11/25 (44%), in village Jehangeri 

8/25 (32%), in Inzer Banda 6/25 (24%). The 

prevalence of Giardia in Dam water is 16/75 

(21.4%) in Serki Nasrati. In Well water 

sources was 9/25 (36%) in Alwar Banda, 

1/25 (4%) in Zeera Banda, in Shnawa Gudi 

Khel 4/25 (16%). Similarly Giardia 

prevalence in spring water was 10/25 (40%) 

in the Tehsil Takhte Nasrati city, 3/25 (12%) 

in Khadda Banda and 6/25 (24%) was 

observed in Siraj Khel (Table 2). G. lamblia 

is a protozoan parasite that affects humans 

and a wide range of domestic and wild 

animals. G. lamblia are the main cause of 

human Giardiasis [22].           
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Table.1 Prevalence of G. lamblia  in different water sources 

 

Serial No. Water Source (n) Positive % Prevalence P.Value 

1 Dam water (75) 16 21.4 

0.0000 

2 Pond water (75) 25 33.4 

3 Well  water (75) 14 18.7 

4 Spring water (75) 19 25.4 

Grand Total (300) 74 24.7 

n= total number, % for percent, p=0.00  <.5, significant 

 

Table.2 Area wise prevalence of G. lamblia in different water sources of Tehsil  

Takhte Nasrati District karak 
 

- is denoted for not detected (%) = Percentage, n=total number, P <.05, significant 

 

In the current study, G. lamblia was 

identified by PCR. In similar studies 

Giardia and other protozoan parasites were 

reported by different scholars in several 

parts of the world. For instance, different 

parasites were detected in different water 

sources of Lege Dini (Ethiopia) in which the 

overall prevalence was 47.5% in which the 

prevalence of Giardia was 35.3% [23]. , in 

Shanghai (China) was 50% in which 

Giardia was 18% [24], in Hungarian 40% 

and Giardia 26.7% [25].  

 

In Mexico overall prevalence is 91% in 

which Giardia was 50% [26]. In Khyber 

Pakhunkhwa (Pakistan) overall prevalence 

was 33.6% and Giardia was 14.1% [20] and 

in Portugal overall prevalence was 18.6% in 

which Giardia prevalence was 8.2% [27], 

and in the current study overall prevalence 

in a given area for Giardia is 24.7%.  A 

similar study was conducted in Russia and 

Bulgaria for the detection of G. lamblia and 

Cryptosporidium parvum in drinking water 

samples of different origin were collected 

from Rostov (southern Russia), Sofia and 

Varna (Bulgaria). 9.6% of the samples were 

positive for G. lamblia. The parasite was 

present in tap, river, well and waste water 

[28]. A similar study was also conducted in 

Kohat, Karak and Hangu districts of the 

Khyber Pakhtunkhwa province, Pakistan. 

Water samples were collected from tap, 

pond and drain water [20]. The 

contamination rates of G. lamblia and C. 

parvum in each water source samples were 

reported as follows: 65.5% of the samples, 

contained protozoa, among which G. 

lamblia was 18.5%. In the present study the 

prevalence of Giardia was 24.7% which was 

slightly different.  

 

Location(n) 

 

Pond  Water 

Positive/total (%) 

Dam Water 

Positive/total (%) 

Well Water 

Positive/total (%) 

Spring Water 

Positive/total (%) 

TakhteNasrati  City(25) - - - 10/25 (40%) 

Khadda Banda (25) - - - 3/25 (12%) 

SirajKhel (25) - - - 6/25 (24%) 

SerkiNasrati (75) - 16/75 (21.4%) - - 

Mianki Banda (25) 11/25 (44%) - - - 

Jehangeri Banda (25) 8/25 (32%) - - - 

Inzer Banda (25) 6/25 (24%) - - - 

Alwar Banda (25) - - 9/25 (36%) - 

Zeerabanda (25) - - 1/25 (4%) - 

ShnawaGudiKhel(25) - - 4/25 (16%) - 
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A similar study was also done by other 

world country like Iraq, showing 1.9% 

contamination in total of 22% by examining 

100 water samples [29]. 

 

Statistical analysis 

 

The data was analyzed by using the 

Univariate ANOVA (Statistix 9) and P≤0.05 

values were considered significant. 

 

It was concluded from the above study that 

Contamination of water with G. lamblia was 

found in water sources especially the 

drinking ones, which needs proper water 

treatment in water. It was recommended that 

Usage of Clean and boil water can prevent 

the users from the infection of this parasite.  

 

Acknowledgements 

 

The authors thank to all staff of Department 

of Zoology, Hazara University, Garden 

Campus Mansehra. Khyber Pakhtunkhwa, 

Pakistan and all staff of Department of 

Zoology, Kohat University of Science and 

Technology Kohat, Khyber Pakhtunkhwa, 

Pakistan for providing help and technical 

support. The authors are extremely thankful 

of Higher Education Commission, Pakistan 

for providing funds (Water Project to Kohat 

University of Science and Technology, 

Kohat) in which the present research work 

becomes possible. 

 

References 
 

1.Baloch, M.K., Jan, I. and Ashour, S.T., 

2000. Effect of septic tank effluents on 

quality of ground water. Pakistan 

Journal of Food Sciences.,10: 31-34.  

2.Khan, M., Ihsanullah, S.T., Mehmud, F. and 

Sattar, A., 2000. Occurence of 

pathogenic microorganisms in food 

and water supplies in different areas of 

Peshawar, Nowshera and Charsada, 

Pakistan. Journal of Food Sciences, 

10: 31-34. 

3.Barwick, R.S., Levy, D.A., Craun, G.F., 

Beach, M.J. and Calderon, R.L., 2000. 

Water-borne disease outbreaks, 

Morbidity and Mortality. Weekly 

Report Surveillance Summary, 49: 1-

21. 

4. Karanis, P., Kourenti, K. and Smith, H.V., 

2007. Water-borne transmission of 

protozoan parasites. A worldwide 

review of outbreaks and lessons learnt 

Journal about Water and Health, 5: 1–

38. 

5.Mosier, D.A. and Oberst, R.D., 2000. 

Cryptosporidiosis a global challenge. 

Annals of the New York Academy of 

Sciences, 916: 102–111. 

6.Savioli, L., Smith, H. and Thompson, A., 

2006. Giardia and Cryptosporidium 

join the Neglected Disease Initiative. 

Trends in Parasitology, 22: 203-208. 

7.Gleick, P.H., 2002. Dirty Water: Estimated 

Deaths from Water-Related Disease 

2000-2020. Pacific Institute for 

Studies in Development, Environment, 

and Security  Research Report, 

Oakland, California; 2002. 

8.Prüss-Üstün, A., Bos, R., Gore, F., Bartram, 

J., 2008. Safer water, better health: 

costs, benefits and sustainability of 

interventions to protect and promote 

health. Geneva, Switzerland: World 

Health Organization; 2008. 

9.Thompson, R.C.A., 2000. Giardiasis as a re-

emerging infectious disease and its 

zoonotic potential. Introduction to 

Journal in  Parasitology, 30: 1259–

1267.  

10.Fayer, R., Morgan, U., Upton, S.J., 2000. 

Epidemiology of Cryptosporidium 

transmission, detection and  

identification. Introductory Journal in 

Parasitology, 30: 1305–1322. 

11.Robertson, L.J and Gjerda, B.K., 2007. 

Cryptosporidiasis oocyst challenching 

adversaries. Trends In Parasitology. 

23 (8): 344-347. 

12.Escobedo, A.A. and  Cimerman, S., 2007.  

Giardiasis pharmaco therapy review. 

http://www.ncbi.nlm.nih.gov/pubmed/17696791


Int.J.Curr.Microbiol.App.Sci (2015) 4(7): 976-981 

 

 

981 

Expert Opinion in  Pharmaco therapy, 

8(12): 1885-1902. 

13.Pakianathan, M.R and McMillan, A.,1999. 

Intestinal protozoa in homosexual men 

in Edinburgh. Introductory  Journal In 

Study of AIDS, 10(12): 780-784. 

14.Rendtorff, R.C., 1954. The experimental 

transmission of human intestinal 

protozoan parasites G. lamblia  cysts 

given in capsules. American Journal 

of Hygiene, 59: 209–220. 

15.Lee, S.H., 2002. Surveillance Summaries, 

Morbidity and Mortality Weekly 

Reports. Surveillance for waterborne-

disease outbreaks in United States, 1–

48. 

16.Quick, R., 1992.  Restaurant associated 

outbreak of giardiasis. Journal of 

Infectious Diseases, 166: 673–676. 

17.Porter, J.D., Ragazzoni, H.P., Buchanon, J. 

D., Waskin, H. A., Juranek, D. D. and  

Parkin, W. E., 1988. Giardia 

transmission in a swimming pool. 

American Journal of Public Health, 

78(6):  659-662. 

18.Weitzel, T., Dittrich, S. and Mohl, I., 2006. 

Evaluation of seven commercial 

antigen detection tests for Giardia and 

Cryptosporidium in stool samples. 

Clinical Microbial Infectitious 

Disease, 12: 656–659 . 

19.Addis, D.G., Mathews, H.M. and Stewart, 

J.M., 1991. Evaluation of a 

commercially enzyme-linked 

immunosorbent assay for G. lamblia  

antigen in stool. Journal in Clinical 

Microbiology, 29: 1137–1142. 

20.Alam MS, Khan SU,   Ayaz S, Akbar N, 

Khan MA, Ahmad I, Idrees M, 

Waqar M, Molecular  Detection  of  

Giardia  lamblia  and  

Cryptosporidium  parvum  in different 

Water Sources of District Bannu, 

Khyber Pakhtunkhwa Pakistan, British 

Microbiology Research Journal, 2013,  

4(1): 76-84, 2014 

21.Ayaz S, Khan S, Khan SN, Bibi F, Shamas 

S, Akhtar M. Prevalence of Zoonotic 

Parasites in Drinking Water of Three 

Districts of Khyber Pakhtunkhwa 

Province, Pakistan. Pak. J. life soc. 

Sci, 2011, 9(1):67–69. 

22.Adam, R.D., 2001. Biology of G. lamblia. 

Clinical microbiology reviews, 14 (3): 

447- 475. 

22.Ayalew, D., Boelee, E., Endeshaw, T. and 

Petros, B., 2008. Cryptosporidium and 

Giardia infection in drinking water 

sources among children in Legedini, 

Ethiopia. Tropical Medicine And 

International Health, 13 (4): 472-475. 

24.Feng, Y.,  Zhao,  X.,  Chen,  J.,  Jin,  w.,  

Zhou,  X.,   Li,  L.,  Wang,  L. and  

Xiao,  L., 2011. Applied and 

environmental microbiology, 77 (11): 

3609–3616. 

25.Plutzer, J. and Karanis, P., 2007. Molecular 

identification of a Cryptosporidium 

saurophilum from corn snake. 

Parasitology Research, 101: 1141-

1145. 

26.Vega, S.J., Zavala, J., Chiu, A.A., Sanchez, 

R.D., Martinez, O.J. and Romero, C.L. 

2006. Cryptosporodiosis and other 

intestinal infections in children less 

than one year of age in Mexico city. 

Am.J. Troph. Med.Hyg, 75(6): 1095-

1098. 

27. Ayaz, S., Khan, S., Khan, S.N., Bibi, F., 

Shamas, S. and Akhtar, M., 2011. 

Prevalence of zoonotic parasites in 

drinking water of three Districts of 

Khyber Pakhtunkhwa Province, 

Pakistan. Pakistan Journal society of  

life Sciences, 9(1): 67–69. 

28.Almeida, A.,  Moreira, J.M.,  Soares, S.,  

Lurdes, M., Delgado, Figueiredo, J.,  

Silva, E., Castro, A.  and Cosa D. C. 

M. J., 2010. Presence of 

Cryptosporidium species and Giardia 

duodenalis in Drinking Water Samples 

in the North of Portugal. Korean 

Journal Of Parasitology  48(1): 43–

48. 

29.Nannini, E.C. and Okhuysen, P.C., 2002. 

HIV1 and the gut in the era of highly 

active anti- retroviral therapy. Current 

Gastroenterol Rep, 4: 392-398. 

http://www.ncbi.nlm.nih.gov/pubmed/10639057
http://www.ncbi.nlm.nih.gov/pubmed/10639057
http://www.ncbi.nlm.nih.gov/pubmed/16774562
http://www.ncbi.nlm.nih.gov/pubmed/16774562
http://www.ncbi.nlm.nih.gov/pubmed/16774562
http://www.ncbi.nlm.nih.gov/pubmed/1864930
http://www.ncbi.nlm.nih.gov/pubmed/1864930
http://www.ncbi.nlm.nih.gov/pubmed/1864930
http://www.ncbi.nlm.nih.gov/pubmed/?term=Almeida%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moreira%20MJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soares%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Lurdes%20Delgado%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Figueiredo%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Castro%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cosa%20JM%5Bauth%5D

