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Abstract
Background: The aim of this study was to determine intestinal and liver hel-

minth infections in Rattus rodents in Tehran Iran.
Methods: Overall, 306 traps were put in 39 different regions in Tehran from 2009
to 2010. Rodents, including R. rattus and R. norvegicus were caught by live-traps.
They become unconscious and the spinal cords were cut, afterwards the body was
dissected and the stomach, small intestine, large intestine, liver, and cecum were
studied separately. The dominant type and the prevalence rate of parasites in the
rodents were determined based on the infected parts of their body.
Results: After recognition of the helminthes’ types, among the 120 total number
of rodents, 39 belonged to males, while among the infected rodents, 57(47.5%)
were female and 18(15%) were male. The prevalence of infection in Tehran was
62.5%. Seventy cases (58.33%) of helminth infections were observed in R. rattus
and 5 cases (4.16%) were observed in R. norvegicus. The maximum prevalence
(15.5%) was seen in the center and east part of Tehran, while the minimum (9.16%)
was in the north part of the city. The helminthes types and the corresponding percentages were Hymenolepis nana fraterna (35.8%), Heterakis spumosa (17.5%), Hymenolepis diminuta (7.5%) and Capillaria annulosa (1.6%). The dominant rodent was Rattus
rattus and among the identified helminthes, Hymenolepis diminuta and Hymenolepis nana
fraterna are zoonotic ones.
Conclusion: The information presented here improves our understanding of the
major parasitic infections that rodents harbor and can transmit to human and animal populations in Iran. To prevent infectivity of human, the hazard of the identified zoonotic species needs to be contemplated.
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Introduction

R

odents constitute the largest and
most successful group of mammals
worldwide. They have a high rate of
reproduction, are cosmopolitan in distribution
and have the ability to adapt to a wide variety
of habitats (1). Many rodents can spread diseases to humans and domestic animals (2).
Rodents can infect humans through various
ways, among which, rodent excrement, ingesting food contaminated with rodent’s fur, feet,
urine or fecal dropping are the most serious
one. Besides, endoparasitic agents, which can
be very serious in human and livestock health,
are mostly homed by wild rodents (3, 5).
Survey the parasites of rats for detection the
source of zoonotic infections is important,
because they can be reservoir of the serious
zoonotic parasitic infections (6). To prevent
the consequences of disease transmission to
humans and animals, exploring rodents’ parasites in various places seems crucial (7).
The development of control methods
against zoonotic parasites is dependent on
knowledge of their life cycles and transmission
pattern in each zoogeographical condition (8).
Hymenolepis nana and H. diminuta are commonly found in rats and mice and potentially
transmissible to human (9). There are some
reports on the occurrence of parasitic infection in different species of rodents in some
areas such as Tehran, Ahwaz, Meshkin shahr,
Northen Isfahan, Bandar Abbas, Dasht e
Moghan and Minab (8 -18).
The present study is the first one, which is
on the prevalence of Rattus’ parasitic helminthes in Tehran, Iran.

Materials and Methods
Teheran is the capital of Iran with a population of around 8.3 million and surpassing 14
million in the wider metropolitan area, Tehran
is Iran’s largest city, and one of the largest cities in West Asia. Tehran features a semi-arid,
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continental climate. The northern parts can
reach a Mediterranean climate (Csa) bordering
humid continental (Dsa). Tehran's climate is
largely defined by its geographic location, with
the towering Alborz Mountains to its north
and the central desert to the south. It can generally be described as mild in the spring and
autumn, hot and dry in the summer, and cold
in the winter.
In this prospective study, Tehran was divided into 5 areas (North – South – Center –
East – West) and 306 live traps were set at
outdoor places in parks and dry riverbeds in
39 locations during or among Jun 2009 to
March 2010. The traps were set each afternoon and were collected next early morning.
Rodents were trapped using metallic live
traps with different baits such as fresh cucumber, cheese and walnut. (Havahart or Longworth models). Then trapped rodents were
transferred to Parasitology Laboratory, School
of Medical Science, Tarbiat Modarres University in Tehran, and morphological characteristics of each rodent and their sex were registered by using valid identification key (19).
Rodents were anaesthetized with diethyl
ether then were euthanized. After dissection,
impression smears were prepared from liver
and spleen. Different organs of each rodent
were removed including the liver, small and
large intestine and reproductive tract and examined under stereomicroscope for the presence of parasites. Livers with Cysticercus fasciolaris parasitic larva cysts were collected in
normal physiological saline, and then the numbers and dimensions of the cysts were recorded.
To study the morphology of larvae for identification purposes, the cysts were opened via
a small slit to release the parasites. The length
of the larvae was also measured. To collect
parasites from the intestine, the intestinal contents were transferred to several large Petri
dishes containing saline solution. These larvae
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and other parasites were collected and preserved in 10% formol-saline for later identification after applying specific clearing and
staining techniques with Azocarmine in lactophenol, the parasites were identified using appropriate systematic keys (20), the worms recovered were examined by Azocarmine staining (20-22). Measuring and drawing was done
with drawing tube and measuring optical lens.

Statistical methods

Analyses of all variable were computed using
Chi-square test and P>0.05 was expected significant.

Results
A total of 120 rodents were captured including two species; 104 (86%) R. rattus and 16
(14%) R. norvegicus. Therefore, the most abundant species in the present study was R. rattus.
More female were captured than males. This is
probably because of females repeatedly gone
out from the nests to gain more food during
pregnancy and lactating, so they are more vulnerable to be trapped than males. The central
and east of Tehran had the highest infection
rate (15.5%) while the north had the lowest
(9.16%). All two rodent species were naturally
infected with one or more species of helminthes. Out of the 104 R.rattus and 16
R.norvegicus individuals examined, the rate of
infection was highest in R.rattus (58.33%) then
R.norvegicus (4.16%). In this study, The Hymenolepis nana had the highest infection rate
(35.8%) and the lowest infection was the
Capillaria annulosa (1.7%).
A total of 120 rats (41 males and 79 females)
were captured and examined. Infection was
found in 75 rats (62.5%) that were 47.5% and
15% in female and male. Five different helminthes were identified: H.nana (35.8%),
Heterakis spumosa (18.3%), Cysticercus fasciolaris
(18.2%), H.diminuta (7.5%) and C.annulosa
(1.7%).Statistical analysis showed a non significant association between prevalence of hel-
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minthes infection and host sex and maturity
(P=0.35).
Statistical analysis did not show a significant
association between prevalence of helminth
infection and area (P=0.29).

Discussion
Helminth life cycles can play an important
role in the ability of a species to colonize in
new habitats (23). The present study increased
our knowledge about the prevalence of helminthes in urban rodents in Tehran.
A total of 5 helminth parasite species were
identified from two taxonomic groups. They
were Cestodes (H. nana, H. diminuta and C.
fasciolaris and Nematodes (Heterakis spumosa
and Capillaria annulosa).
The prevalence and intensity of each species
of helminth parasites were varied greatly from
one another, but there was no statistical difference between male and female for infectivity
with parasites (7).
The rodent species examined in this study
were R. rattus and R. norvegicus. Two of the recovered parasites from the rodents in this
study were zoonotic importance helminthes,
including H. nana and H. diminuta. H. nana is
the zoonotic helminth commonly reported in
Iran (24). The high prevalence of H. nana
(35.8%) infections in our study may probably
be due to availability of the parasites to rats.
Since most of the rats feed and live within a
small area, infections are easily maintained
among the population. The prevalence rate of
35.8% of H. nana infection in the urban rats in
this study poses a health risk to human.
H. diminuta has already been reported in human as well. This parasite is common in children and sometimes produces disorders in the
hosts. The highest prevalence rates of human
infections in Iran have been reported in the
rural areas of Minab (14). There are rare reports of human infections with C. fasciolaris
(24). These zoonotic parasites have been also
reported from rodents in variable prevalence
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of different areas worldwide such as Siberia
(25), Switzerland (26) and Iran (18), Nigeria
(27), Philippines (28), Italy (29), Bangladesh
(30).
C. fasciolaris, the larval stage of T. taeniaeformis,
is a common parasite of rodents and, its occurrence in laboratory and wild rodent species
has been reported in some studies (10, 13, 29).
H. spumosa is a typical parasite of the genus
Rattus. The helminth has been reported from
Sicily, Italy (29), Dezful, Iran (10), Bangladesh
(30), in laboratory mice (31-33) and Kermanshah, Iran (34). There was no major difference
in the infection rate among the males and females in this study.

Conclusion
The information presented here improves
our understanding of the major parasitic infections that rodents harbor and can transmit to
human and animal populations in Iran, abundance of beetles and fleas has led to a wide
variety of those parasites utilizing arthropods
as vector or intermediate host in their indirect
life cycles. In this study, R. ratus was the predominant rodent species infected with 5 different parasites two of which are zoonotic.
The possibility of these rats contaminating the
environment, food and water source with their
parasites poses a public health threat since
these rats live in close association with humans. Rodent control, along with surveillance
and monitoring local area problems, is targeting at minimizing human and domestic animal
exposure to the plausible rodent infections.
Moreover, the mentioned factors can also help
prevent the rodent-borne diseases

their true support. The authors declare that
there is no conflict of interests.

References
1.
2.
3.
4.
5.

6.
7.

8.

9.

10.

Acknowledgments
Hereby we would sincerely like to thank the
research office of Medicine Faculty of Tarbiat
Modarres School of Medical Science University and the Research Office of Baqyatallah
University of Medical Sciences because of

Available at: http://ijpa.tums.ac.ir

11.

Parshad VR. Rodent control in India. Integrative Pest Management Review.1999; 4: 97-126.
Meehan AP. Rat and Mice, their Biology and
Control. The Rentokil library: Brown Knight
& Truscott Ltd; 1984.
Singla LD, Singla N, Parshad VR, Juyla PD,
Sood NK. Rodents as reservoirs of parasites in
India. Integr Zool. 2008; 3: 21-26.
Durden LA, Hu R, Oliver JH. Rodents’ ectoparasites from two locations in northwestern
Florida. Vec Ecol. 2000; 25: 222-228.
Malsawmtluangi, C, Tandon, V. Helminth parasite spectrum in rodent hosts from bamboo
growing areas of Mizoram, northeast India. J
Parasitol Dis. 2009; 33(1-2): 28-35.
Seong JK, Huh S, Lee JS. Helminthes in R.
norvegicus captured in Chunchon, Korea. The
Korean J Parasitol. 1995; 33 (3): 235-237.
Kia EB, Shahryary-Rad E, Mohebali M,
Mahmoudi M, Mobedi I, Zahabiun F, Zarei Z,
Miahipoor A, Mowlavi Gh, Vatandoost H.
Endoparasites of rodents and their zoonotic
importance in Germi, Dashte-Moghan, Ardabil
Province, Iran. Iran J Parasitol. 2010; 5 (4): 1520.
Kia EB, Homayouni M, Farahnak A, Mohebali
M, Shojai S. Study of Endoparasites of Rodents and their Zoonotic Importance in Ahwaz, South West Iran. Iran J Public Health.
2001; 30(1-2): 49-52.
Jawdat SZ, Mahmoud SN. The incidence of
Cestoidean and Acanthocephalan parasites of
some rodents in Iraq. Bull L Nat Hist Res Centre. 1980; 7(4): 55-71.
Molavi Gh R. Study of Helminth infection of
Rattus in Tehran, Iran [MSPH thesis]. School of
Public Health and Institute of Public Health
Research, Tehran University of Medical Sciences; 1991.
Shahriari E. Study of zoonotic Helminth infections of Rodents in Dasht e Moghan, Iran.
[MSPH Thesis]. School of Public Health and
Institute of Public Health Research, Tehran
University of Medical Sciences; 2007.

551

Iranian J Parasitol: Vol. 9, No. 4, Oct –Dec 2014, pp.548-552

12.

13.

14.
15.

16.
17.
18.

19.

20.

21.

22.
23.

552

Hassanpour H. Study of Helminth infection of
Rodents in Bandar Abbas, Iran [MSPH Thesis].
School of Public Health and Institute of Public
Health Research, Tehran University of Medical
Sciences; 2008.
Homayoni M H. Study of Helminth parasite of
Rodents in Ahwaz, Iran [MSPH Thesis].
School of Public Health and Institute of Public
Health Research, Tehran University of Medical
Sciences; 2000.
Ghadirian E, Arfaa A. Human infection with
Hymenolepis diminuta in villages of Minab, South
Iran. Int J Parasitol. 1972; 2(4): 481-482.
Fasihi-Harandi M. Study on the fauna of parasites of wild rodents in northern Isfahan
[MSPH Thesis]. School of Public Health and
Institute of Public Health Research, Tehran
University of Medical Sciences; 1992.
Farahnak A, Mobedi I, Mohamadi F. Study of
zoonotic helminth of carnivores in Khozestan,
Iran. Iran J Public Health.1998; 27(3-4): 15-20.
Sadjjadi SM, Massoud J. Helminth parasites of
wild rodents in Khuzestan Province, Southwest
of Iran. J Vet Parasitol. 1999; 13: 55-60.
Mohebali M, Rezaei H, Faranak A. A survey
on parasitic fauna (helminthes and ectoparasites) of rodents in Meshkin Shahr district,
northenwest Iran. J Fac Vet Med Med Univ
Tehran. 1997; 52(3): 23-25.
Etemad E. Mammals of Iran. Vol I: Rodents
and key to their identification; National Society
of Natural Source and Human Environment
Protection Publication. Tehran; 1978.
Eslami A. Veterinary Helminthology (2nded.).
Vol.II Cestoda, Vol III Nematoda and Acanthocephala Tehran University Publications;
1997.
Paramasvaran S, Sani RA, Hassan L, Hanjeet K,
Krishnasamy M, John J, Santhana R, Sumarni
MG, Lim KH. Endo-parasite fauna of rodents
caught in five wet markets in Kuala Lumpur
and its potential zoonotic implications. Trop
Biomed. 2009; 26(1): 67-72.
Yamaguti S. Systema Helminthum (1sted.). Vol
I-IV. INC New York: Interscience Publishers;
1963.
Morand, S. Biodiversity of parasites in relation
with their life cycle. In: (Eds .M .Hochberg, J.

24.
25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

Clobert and R .Barbault) the genesis and
maintenance of biological diversity. Oxford;
Oxford University Press; (1996).
Rokni MB. The present status of human helminthic diseases in Iran. Ann Trop Med Parasitol. 2008; 102: 283-295.
Chechulin AI, Karpenko SV, Panov VV. Ecology of Hepaticola hepatica infection in rodents in
southern west Siberia. Contem Prob Ecol.
2011; 4(4): 423-427.
Reperant LA, Deplazes P. Cluster of Capillaria
hepatica infections in non-commensal rodents
from the canton of Geneva, Switzerland. Prasitol Res. 2005; 96: 340-342.
Mafiana CF, Osho MB, Sam-Wobo S. Gastrointestinal helminth parasites of the black rat (R.
rattus) in Abeokuta, South West Nigeria. J
Helminthol. 1997; 71: 217-220.
Calveria FG, Causapin J, De Guzman MA, Toledo MG, Salibay C. Parasite biodiversity in
Rattus spp. Caught in wet markets. Southeast
Asian J Trop Med Public Health. 2005; 36:
146-148.
Milazzo C, Cagnin M, Dibella C, Geraci F,
Ribas A. Helminth Fauna of Commensal Rodents, Musmusculus (Linnaeus, 1758) (Rodentia,
Muridae) in Sicily (Italy). Ibero – Latinoam.
Parasitol. 2010; 69(2): 194-198.
Muznebin F, Khanum H, Nessa Z, Islam D.
Endoparasitic Infection in laboratory Rat strain,
Long – Evas (R. norvegicus , Berkenhout ). Bangladesh J Sci Ind Res. 2009; 44(1): 109-116.
Spatafora GA, Platt TR. Survey of the helminth parasites of the rat, R. norvegicus, from
Maymont Park, Richmond, Virginia. Virg. J. Sci.
1982; 32: 3-6.
Huq MM, Karimi MJ, Sheikh H. Helminth
Parasites of rats, house mice and moles in
Bangladesh. Pak Vet Sci. 1985; 5(3): 55-71.
Khanum H, Arefin N. Helminth burden in laboratory mice, M. musculus. Bangladesh J Zool.
2005; 33:117-123.
Pakdel N, Naem S, Rezaei F, Chalehchaleh AA.
A survey on helminthic infection in mice (M.
musculus) and rats (R.norvegicus and R. rattus) in
Kermanshah, Iran. Vet Res Forum. 2013; 4(2):
105-109.

Available at: http://ijpa.tums.ac.ir

