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ABSTRACT

Parasitic gastroenteritis is one of the most common illnesses in humans worldwide.  Most
studies on gastroenteritis have focused on viral and bacterial infections, while parasitic
enteropathogens and especially intestinal protozoan parasites may play a role that has not
been well studied. The aim of this study is to identify the prevalence of enteropathogenic
parasites and sporozoan protozoa in patients with gastroenteritis in selected hospitals in
seven provinces of Iran.
Methods: In this cross-sectional study, randomly 4200 stool specimens were obtained
from patients with gastroenteritis in selected hospitals. Primarily samples were examined
directly for enteroparasites. The samples were filtered and concentrated by using the
Paraseb Kit; and fixed, and stained by different methods including acid-fast staining,
Auramin phenol fluorescence staining, and Giemsa staining were observed using light
microscopy under various magnifications.
Results: The results revealed the overall rate of parasitic infection was 2.4% in the
studied population. The highest rate of infection was observed in the 0-10 year age-group
(47.2%). Among the infected patients, 59.5% were male and the rest were female
patients.
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In the studied regions, Tehran and Mazandaran had the highest and the lowest frequency
with 41 (97%), and 2 (47%) cases respectively. Gastroenteritis was found in patients
infected with Cryptosporidium, Microsporidium, Isospora and Cyclospora, 13 cases in total
(0.3%) with 5 (0.12%), 4 (0.09%), 3 (0.07%) and 1 (0.02%) cases for all four parasites
respectively. Parasitic enteropathogens were detected in 88 cases of all studied cases
(2.09%). Among these observed parasitic enteropathogens, Giardia lamblia with 42 cases
(1%) had the highest rate of infection, The observed frequency of infection for Blastocystis
Hominis, Entamoeba histolytica, were 21 (0.5%), and 20 (0.47%) cases respectively while
for the rest was 10 cases.
Conclusion: Despite a relatively low prevalence of sporozoans group, Giardia was the
most prevalent agent for gastroenteritis (1%) parasitic infections in Iran, specifically in
Tehran with the highest rate in children (0-10 year age-group). High frequency of
Blastocystis hominis and co-infection of Giardia lamblia and Blastocystis hominis implies
possible interactions between enteropathogens in a host, which require more studies to be
clarified.  The study also showed presented knowledge of personal and community health
and hygiene needs to be more emphasized.

Keywords: Cryptosporidium; isospora; microspidium; cyclospora; enteropathogens;
gastroenteritis; Iran.

1. INTRODUCTION

Despite of development in health care criteria, parasitic infections have been reported
frequently as one of the most common cause of diseases in developing countries [1-6].
Protozoa and helminthic intestinal infections are estimated to affect 3.5 billion people
worldwide, the majority being children age 7 to 10 [7-10].

Geographical conditions and poor nutritional and socioeconomic status are the effective
parameters that contribute on the frequency of parasitic infections, althoughiron deficiency
anemia and physical and mental difficulties are some of other causes, besides public health
problems. Most studies on gastroenteritis have focused on viral and bacterial infections, while
gastroenteritis from intestinal protozoan parasites has limited studies [11-13].

The primary health care programs in Iran have played an important role in reducing the
morbidity and mortality associated with parasitic disease; however, the amount of diarrheal
illness in the population, particularly among young children in some part of the country
remains high [14,15].

Four species of intestinal parasitic infections with particular importance are Giardia lamblia,
Cryptosporidum parvum, Entamoeba histolytica and Blastocystis hominis [16]. The most
identified pathogens currently in public health laboratories are Salmonella spp., Shigella spp.,
Entamoeba histolytica and Giardia lamblia [14,15,17]. Cryptosporidium and Isospora, though
considered a health problem, are generally not investigated in routine laboratory
examinations. Because an etiologic agent is not detected for a large portion of patients with
diarrhea, the possibility exists that a portion of the undiagnosed illness may be attributable to
one or more of these parasites. Besides, necessity of preventive measures needs to be
carefully evaluated for each province. Each region has obviously its own specific conditions
with different possible pattern for high-risk populations that needs to be identified for
increasing their level of knowledge about personal and community health and hygiene.
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The present study is a comprehensive survey to assess the prevalence of parasitic
enteropathogens and to determine the encounter pattern of these infections in studied
provinces of the country.

2. MATERIALS AND METHODS

A population-based prevalence study was done in randomly selected patients from June
2008 to May 2009. 4200 (600 in each region) fecal specimens were selected from all
admitted patients with confirmed gastroenteritis infections in the city-hospital of these seven
provinces. The specimens were selected by random sampling method after calculation the
required number of specimens. These selected centers were Azzahra hospital in Rasht,
Children`s hospital in Tabriz, Qods Children hospital in Qazvin, Tohid and Besat hospitals in
Sanandaj, Bu-Ali hospital in Sari, Children Medical Center in Tehran, Sheikh and Emam Reza
hospitals in Mashhad.

Macroscopic examination of stool samples was done for the presence of worms (Ascaris
lumbricoides, Strongyloides stercoralis, Enterobius vermicularis, Trichuris trichiura, Taenias
aginata), and intestinal sporozoa.  Blood and physical characteristics such as color,
appearance and odor were noted. Besides direct examination of stool samples, all specimens
were examined under various magnifications (10, 100, 100X)  after being stained with three
different methods, acid fast staining, Auramin Phenol fluorescence staining, Giemsa staining
for the presence of parasitic trophozoites, cysts eggs and oocysts larva.  Three smears were
prepared for each sample after concentration using Paraseb kit (Pasteur Institute of Iran).
Statistical analysis was performed using SPSS 18.0 and Graph Pad Prism 7.0.

3. RESULTS

Parasitic infection was found in 101 cases (2.4%) specimens after analysis of all applied
methods, although directed examination showed the highest sensitivity (Fig. 1). Analyzed
results revealed the highest rate of infection were observed in the 0-10 year age-group with
both sporozoan and other parasiti centro pathogens with 59 cases out of a total of patients
(47.2%) (Table 1). Among the infected patients 58.5% were male and 41.5% were female.

Among the provinces, Tehran with 0.90% (38 cases) had the highest rates of infection
followed by Kurdestan with 6.83% (24 cases),  Eastern Azerbayejan 0.30% (13 cases),
Khorasan Razavi, Gilan, Qazvin and Mazandaran with 11 (0.26%), 10 (0.23%), 3 (0.07%)
and 2 (0.04) cases respectively (Fig. 2).

In this study the frequency of Cryptosporidium, Microsporidium, Isospora and Cyclospora in
patients with gastroenteritis in selected provinces were 5 (0.12%), 4 (0.09%), 3 (0.07%) and 1
(0.02%) respectively and 0.3% totally.

Among parasitic entropathogens, Giardia lamblia with 1% (42 cases) had the highest rate of
infection, frequency of other parasitic entropathogens were 0.47% (20 cases) for Entamoeba
histolytica, 0.5% (21 cases) for Blastocystis spp, 0.07% (3 cases) for Hymenolepis nana,
0.02% (1 case) for each of Taeniasaginata, Endolimax nana,   and hookworm (Table 2).
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Table 1. Frequency of parasitic infections in various age groups

Age Groups Sporozoan protozoa Parasitic enteropathogens Total
0-10 11 48 59
11-20 1 12 13
21-30 0 7 7
31-40 0 6 6
41-50 1 7 8
Over51 0 8 8
Total 13 88 101

Table 2.  Frequency of various parasites in the regions of study

Khorasan R. Tehran Kordestan E. azarbayjan Gilan Qazvin Mazandaran Total
Cryptosporidium parvum 0 4 0 0 1 0 0 5
Microsporidium SPP 2 0 0 1 0 1 0 4
Isospora belli 0 3 0 0 0 0 0 3
Cyclospora 0 0 0 0 0 1 0 1
Giardia lamblia 3 15 5 9 8 0 2 42
Entamoeba histolytica 0 2 15 1 2 1 0 20
Blastocystis hominis 3 14 3 1 0 0 0 21
Hymenolepis nana 2 0 1 0 0 0 0 3
Taeniasaginata 0 0 0 1 0 0 0 1
Hook worms 1 0 0 0 0 0 0 1
Total 11 38 24 12 10 3 2 101
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Fig. 1. Frequency of identified positive cases in all applied methods

Fig. 2. Number of parasitic infection cases in studied provinces

4. DISCUSSION

Despite of development in health conditions and standard criteria, parasitic infections have
remained as one of the most common cause of diseases in the developing countries. In the
present study, various entropathogens were detected in all studied regions. Analysis of the
results showed the highest rate of infection was in children less than10 years with Giardia
lamblia among the highest all detected parasites.
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Several microscopy and PCR based studies have underlined the presence and the rate of
intestinal protozoan parasitic infection from 0.5 to 30% in Iran [15,17,18]. In another study on
802 gastroenteritis patients in Babol and Babolsar cities, at northern Iran, the prevalence rate
of enteropathogenic parasites was 3.4% [19]. Analyses of the results showed only 2 positive
cases in the Mazandaran region among 600 examined specimens (0.33%) that was the
lowest rate in all studied regions. The lower rate determined in our study may be due to
improving the level of health care conditions in Mazandaran, although other parameters
should be considered such as the season of the study, and the specific selected region of the
Mazandaran province.

Recently Haghighi et al. [20] has studied 427 patients infected with one or more intestinal
parasites. The prevalence of detected protozoa were reported as follows: Giardia lamblia
(10.1%), Blastocysti shominis (2.2%), Chilomastix mesnili (1.7%), Trichomonas hominis
(0.7%), and E. histolytica/E. dispar (0.51%) [20]. In our study the most frequent parasites
detected were G. lamblia, Blastocystis, and E. histolytica, that is nearly similar to Haghighi`s
report. Haghighi`s report cannot be compared to selected regions in our study because of the
specific geographical situation in the Zahedan region in their study. The selected region of
this study, "Baluchestan", has a lot of immigration from Pakistan and Afghanistan. The
frequency of parasitic infection is relatively lower than among other Middle Eastern countries.
Studies of children with diarrhoea in Egypt revealed the prevalence of parasitic infections
rate was 46% [21]. In another report it was shown that 38.5% of school children in northern
Iraq were infected with G. lamblia [22].

5. CONCLUSION

Despite the relatively low prevalence of sporozoan, Giardia lamblia is the most prevalent
agent for gastroenteritis, 3.86% of the parasitic infection in studied region of Iran. High
frequency of Blastocystis hominis and co-infection of Giardia lamblia and Blastocystis hominis
implies possible interactions between entropathogens in a host, which require more studies to
be clarified. The study also show accessible knowledge of personal and community health
and hygiene needs to be more emphasized.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

1. Reither K, Ignatius R, Weitzel T, Seidu-Korkor A, Anyidoho L, Saad E, et al. Acute
childhood diarrhoea in northern Ghana: Epidemiological, clinical and microbiological
characteristics. BMC Infec Dis.  2007;7(1):1-8.

2. Abu-Elamreen FH, Abed AA, Sharif FA. Viral, bacterial and parasitic etiology of
pediatric diarrhea in Gaza, Palestine. Med PrincPract. 2008;17(4):296-301.

3. Youssef M, Shurman A, Bougnoux M, Rawashdeh M, Bretagne S, Strockbine N.
Bacterial, viral and parasitic enteric pathogens associated with acute diarrhea in
hospitalized children from northern Jordan. FEMS Immunol Med Microbiol.
2000;28(3):257-263.

4. Mehraj V, Hatcher J, Akhtar S, Rafique G, Beg MA. Prevalence and factors associated
with intestinal parasitic infection among children in an urban slum of Karachi. PLoS
One. 2008;3(11):1-6.



Annual Research & Review in Biology, 4(24): 3699-3706, 2014

3705

5. Bakr IM, Arafa NA, Ahmed MA, Mostafa Mel H, Mohamed MK. Prevalence of intestinal
parasitosis in a rural population in Egypt, and its relation to socio-demographic
characteristics. J Egypt SocParasitol. 2009;39(Suppl):371-381.

6. El-Sheikh SM, El Assouli SM. Prevalence of viral, bacterial and parasitic
enteropathogens among young children with acute diarrhea in Jeddah, Saudi Arabia. J
Health Popul Nut. 2001;19(1):25-30.

7. Schuster H, Chiodini PL. Parasitic infections of the intestine. Current Opinion in
Infectious Diseases. 2001;14(5): 587-591.

8. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and regional burden
of disease and risk factors, 2001: Systematic analysis of population health data.
Lancet. 2006;27(9524):1747-1757.

9. Stauffer W, Abd-Alla M, Ravdin JI. Prevalence and incidence of Entamoeba histolytica
infection in South Africa and Egypt. Arch Med Res. 2006;37(2): 266-269.

10. Boschi-Pinto C, Velebit L, Shibuya K. Estimating child mortality due to diarrhoea in
developing countries. Bull World Health Organ. 2008;86(9):710-716.

11. Jasti A, Ojha SC, Singh YI. Mental and behavioural effects of parasitic infections: A
review. Nepal Med Coll J. 2007;9(1):50-56.

12. Le HT, Brouwer ID, Verhoef H, Nguyen KC, Kok FJ. Anaemia andintestinal parasite
infection in school children in rural Vietnam. Asia Pac J ClinNutr. 2007;16(4):716-723.

13. Steenhard NR, Ørnbjerg N, Mølbak K. Concurrent infections and socioeconomic
determinants of geohelminth infection: a community study of schoolchildren in
periurban Guinea-Bissau. Trans R Soc Trop Med Hyg. 2009;103(8):839-845.

14. Tavakoli HR, Mahmoodzadeh A, Hajia M. A five years study of fascioliasis and
dicrocoeliasis in Iran's slaughterhouses. Asian Pacific Journal of Tropical Medicine.
2008;1(4):9-13.

15. Vahedi M, Gohardehi S, Sharif M, Daryani  A. Prevalence of parasites in patients with
gastroenteritis at East of Mazandaran Province, Northern Iran. Tropical Biomedicine.
2012;29(4):568–574.

16. Barnawi AB, Tonkal AM, Fouad MA, Al-Braiken FA. Detection of Entamoeba
histolytica/disparin stool specimens by using enzyme-linked immunosorbent assay in
the population of Jeddah City, Saudi Arabia. J Egypt Soc Parasitol. 2007;37(1):143-
150.

17. Sayyari AA, Imanzadeh F, BagheriYazdi SA, KaramiH,Yaghoobi M. Prevalence of
intestinal parasitic infections in the Islamic Republic of Iran. East Mediterr Health J.
2005;11(3):377-383.

18. Solaymani-Mohammadi S, Rezaian M, Babaei Z, Rajabpour A, Meamar AR, Pourbabai
AA, et al. Comparison of a stool antigen detection kit and PCR for diagnosis of
Entamoeba histolytica and Entamoeba dispar infections in asymptomatic cyst passers
in Iran. J ClinMicrobiol. 2006;44(6):2258-2261.

19. Ghorbannya D. Prevalence of cryptosporiosis, Isosporasis and pathogenic parasites in
gastroenteritis patients in Babol and Babolsar City, northern Iran. Journal of Babol
University of Medical Science. 2007;10(2):56-61.

20. Haghighi A,  Khorashad AS, Nazemalhosseini Mojarad E, Kazemi B, RostamiNejad M,
Rasti  S. Frequency of enteric protozoan parasites among patients with gastrointestinal
complaints in medical centers of Zahedan, Iran. Trans R Soc Trop Med Hyg.
2009;103(5):452-454.

21. EL-Mohammady H, Abdel-Messih, IA, Youssef FG. Enteric pathogen associated with
diarrhea in children in Fayoum, Egypt. Diagnostic Microbiology and Infectious Disease.
2006;56(1):1-5.



Annual Research & Review in Biology, 4(24): 3699-3706, 2014

3706

22. Al-saeed AT, Issa SH. Frequency of Giardia lambliaamong children in Dohuk, northern
Iraq. East Mediterramean Health Journal. 2006;12(5):555-561.

_________________________________________________________________________
© 2014 Mafi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:

http://www.sciencedomain.org/review-history.php?iid=582&id=32&aid=5151


