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Abstract
Introduction: Parasitic diseases transmitted by rodents are more important among zoonotic diseases. On the one hand, rodents 
are the reservoirs of various parasites, including external parasites such as fleas, ticks, and mites, and some types of internal 
parasites such as cestodes and nematodes. On the other hand, they have a wide distribution and close relationship with humans 
which is important from the point of view of environmental health.
Methods: A total of 100 rats were caught from different parts of Tabriz in Iran. The trapped rodents were examined for species 
determination. Then, rats were anesthetized using chloroform and necropsied after recording the profile ensuring that this 
operation is carefully started from under the skin and all parts are examined to find possible fillers. Next, the abdominal and 
diaphragm muscles were evaluated for trichinosis, and finally, the entire gastrointestinal tract was separated and split along the 
length and in separate plates. They were placed together with the physiological serum and examined using a stereo microscope 
and a microscope. Eventually, smears were taken from the liver and spleen, and the esophagus was investigated for Gongylonema.
Results: In this study, out of 100 collected rats, 68 (68%) cases were infected with at least one worm, while 32 (32%) of them 
were uninfected. The collected rodents were infected with Trichuris muris (9%), Syphacia obvelata (2%), Strongyloides ratti 
(41%), Gongylonema (1%), Physaloptera (8%), and Nippostrongylus (3%). Hymenolepis nana (18%) and Hymenolepis diminuta 
(62%), as well as Cysticercus fasciolaris (7%) and Moniliformis moniliformis (2%) were also detected in these collected rodents.
Conclusion: The results of our study indicated the presence of Hymenolepis nana, Hymenolepis diminuta, Cysticercus fasciolaris, 
Moniliformis moniliformis, and Physaloptera as zoonotic worm parasites that have a history of infection in humans based on the 
findings of parasitological studies worldwide.
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Introduction
Parasitic diseases transmitted by rodents are more 
important among zoonotic diseases. This is because, 
on the one hand, rodents are the reservoirs of different 
parasites, including external parasites such as fleas, ticks, 
and mites, and contain types of internal parasites such as 
cestodes and nematodes. On the other hand, they have 
a wide distribution and close association with humans, 
and this is essential from the viewpoint of environmental 
health (1,2).

Ratus are one of the most widely distributed pests in 
the world and are considered as important health pests. 
The biological characteristics of rodents, especially 
rats, have made them a reservoir of many pathogens, 
especially zoonotic parasites (3). Close human life in 
urban environments and poor health conditions with 

ratus colonies allows the transmission of common 
infections between humans and animals. Ratus mice have 
long been considered as health threats in human societies 
and zoonotic diseases that are common between humans 
and animals (4,5). Among these diseases, we can mention 
pestilence, which has reduced the world’s population at 
certain periods of history. Diseases from rats to humans 
can be transmitted through bites, contaminated claws, 
contact with urine and feces, as well as discharge from 
the mouth, nose, and hair. In addition, external rodent 
parasites such as ticks, lice, and fleas transmit a wide range 
of diseases to humans (6,7). The above-mentioned cases 
highlight the importance of controlling, identifying, and 
combating diseases that jointly circulate between humans 
and animals, and rats can play the role of a reservoir in 
this regard.
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Some zoonotic worms (e.g., Hymenolepis nana) are 
common types, and other types (e.g., Hymenolepis 
diminuta, Acanthocephala, Capillaria hepatica), and in 
exceptional cases, Rectolaria worms can unusually infect 
humans (8).

Similar studies have been performed in different years 
and provinces of Iran to identify various rodent parasites. 
However, no comprehensive usable data are available on 
the parasitic fauna of this group of mammals, especially 
rats, in urban areas that are climatically highly different 
from other places. For this reason, this study focused on 
examining this part of the parasitology of Ratus mice in 
Tabriz, Iran.

Materials and Methods
This descriptive study started in the spring of 2021 and 
ended in the winter of 2021. In this study, it was attempted 
to perform sampling in all seasons of the year. A total 
of 100 rats were caught from different parts of Tabriz, 
Iran. Live traps were used to collect the rats so that the 
traps were planted at night and collected early in the 
morning. The trapped rodents were examined for species 
determination. It is extremely important to pay attention 
to different body sizes, especially the skull. In many cases, 
only a difference in size distinguishes species and races. 
Appearance traits (e.g., body hair color) are completely 
variable in different ages and conditions. The body size 
ratio is occasionally more valuable than the size itself. In 
this study, head and body size (from the tip of the nose to 
the base of the tail), tail (from the base of the tail to the 
end of the tail along the vertebrae without end hairs), hind 
legs (from the back of the heel to the tip of the longest toe 
without nails), and ears (from the top edge of the ear to 
the tip of the earlobe) were measured to determine rats.

Rats were anesthetized using chloroform and then 
necropsied after recording the profile ensuring that this 
operation is carefully initiated from under the skin and all 
parts were examined to observe possible fillers. Next, the 
abdominal and diaphragm muscles were investigated for 
trichinosis. Finally, the entire gastrointestinal tract was 
separated and split along the length and in separate plates. 
They were placed together with the physiological serum 

and evaluated using a stereo microscope and a microscope. 
Smears were also collected from the liver and spleen, and 
the esophagus was examined for Gongylonema.

The obtained parasites were kept in 10% formaldehyde 
solution and 70% alcohol so that samples kept in 70% 
alcohol could be used for molecular tests for new species 
in necessary.

To detect worm samples, clarification and staining 
were performed, respectively. Lactophenol azocarmine 
and carmen acid staining were used in nematodes and 
cestodes, respectively. The final diagnosis was made using 
a Lucida camera microscope and a loop and according to 
morphometric and morphological features and prominent 
features based on Yamaguti and Skerjabine  sources.

Results
In this study, out of 100 collected rats, 68 (68%) animals 
were infected with at least one worm, but 32 (32%) of 
them were uninfected.

The collected rodents were infected with Trichuris 
muris (9%), Syphacia obvelata (2%), Strongyloides ratti 
(41%), Gongylonema (1%), Physaloptera (8%), and 
Nippostrongylus (3%).

Hymenolepis nana (18%) and Hymenolepis diminuta 
(62%), as well as Cysticercus fasciolaris (7%) and 
Moniliformis moniliformis (2%) were detected in these 
collected rodents.

Based on the findings of this study, no worm 
contamination was observed in the lung, brain, and blood 
or the bladder tissue of the studied animals. Likewise, 
no Trichinella spiralis larvae were detected in any of 
the studied rodents when evaluated by pathological or 
other tissue digestion methods. The degree of the worm 
infestation of the caught rodents is presented in Table 1.

Discussion
Moridae rodents, especially rats, are able to adapt to 
diverse biological conditions and nutritional changes due 
to their biological characteristics. These characteristics, 
along with the high birth rate, have turned these creatures 
into the pests of urban and rural communities in most 
parts of the world. The omnivorous nature of these 

Table 1. Worm Infestation of Ratus Mice Collected in Tabriz, Northwestern Iran

Nematoda Cestode Acanthocephala

Species Percent Species Percent Species Percent

Trichuris muris 9 Hymenolepis nana 18 Moniliformis moniliformis 2

Syphacia obvelata 2 Hymenolepis diminuta 62

Strongyloides ratti 41 Cysticercus fasciolaris 7

Gongylonema sp. 1

Physaloptera 8

Nippostrongylus 3

Note. H. nana: Hymenolepis nana; H. diminuta: Hymenolepis diminuta; M. moniliformis: Moniliformis moniliformis.
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rodents allows them to pose a threat to public health as a 
reservoir of some parasitic infections (9, 10).

Numerous and scattered studies on these small 
mammals in Iran over the past years have somehow 
shown the prevalence and distribution of zoonotic worms 
in some parts of the country (11, 12).

The present study was conducted in a part of Tabriz 
that has not so far undergone an investigation, and an 
information gap has been felt in this regard in this part.

According to the results of this study, indicating 
the presence of zoonotic parasitic worms, especially 
Hymenolepis diminuta and Moniliformis moniliformis 
in the gastrointestinal tract of these animals, the health 
importance of rodent population control in cities with 
similar conditions to the study area is highlighted more 
than ever.

Moniliformis moniliformis and Hymenolepis diminuta, 
which are in the list of the findings of this study, require 
the biological presence of common arthropods in the 
environment as intermediate hosts for transfer to their 
final host.

The presence of flour beetles (Tribolium castaneum) 
in food storage used to cook local snacks needs careful 
consideration. Moreover, most butterflies or even 
important cockroaches in public health are able to 
transmit Hymenolepis diminuta and Moniliformis to 
humans (13, 14).

Food hygiene and production monitoring in traditional 
food stores have always been a priority for health systems 
in most parts of the world (15,16). Considering the 
obtained results and information about the transmission 
of zoonotic worms in rats to humans, the need for 
continuous monitoring regarding controlling this group 
of urban pests and implementing necessary health 
measures in the food production process, especially wheat 
flour products, rice, and to some extent oilseeds is getting 
further attention (17,18).

The results of previous research revealed that the rate of 
infection with various types of domestic worm parasites, 
nematodes, cestodes, and trematodes varies in different 
regions of Iran (19).

Conclusion
Overall, the results indicated the presence of Hymenolepis 
nana, Hymenolepis diminuta, Cysticercus fasciolaris, 
Moniliformis moniliformis, and Physaloptera as zoonotic 
worm parasites that have a history of infection in humans 
based on the findings of parasitological studies worldwide.
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