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INTRODUCTION 

Experiments in different fields of biology and medical 

sciences depend on various laboratory animals. Rats are the 

second most utilized experimental animals in research 

studies worldwide, after laboratory mice [1]. Different lines 

of biomedical science such as organ transplantation, 

immunology, genetics, cancer research, pharmacology, 

physiology and neuroscience use rats as animal models [2]. 

Most of the experiments might be affected by the 

interaction between the animals and the pathogens 

including the parasites that commonly exist with no 

obvious clinical manifestations, rendering the obtained 

results unreliable [1, 3]. The nematode Trichosomoides 

crassicauda was firstly described by Bellingham in 1840 in 

the urinary bladder of rat [4]. It is known as a non-

pathogenic nematode living in the urinary bladder of wild 

and laboratory rats [5]. In a survey to determine the 

endoparasite of Rattus norvegicus, T. crassicauda was the 

most prevalent helminth parasites among the collected 

rodents [6]. The male worm of this nematode resides in the 

uterus or vagina of the adult female [7], demonstrating a 

unique biological behavior among parasitic helminths. This 

nematode has a direct life cycle, and infection occurs 

through the ingestion of contaminated foods and water 

containing embryonated eggs expelled in the urine [7]. On 

ingestion, the larvae hatch in the stomach and migrate to the 

lungs through body cavities or the bloodstream. The larvae 

reach the kidneys via the bloodstream and reach the bladder 

by passing the ureters [7]. The nematodes may be found 

free in the lumen or in the mucosal tissue of the bladder, 

causing severe catarrhal cystitis in massive infections [8]. 

Urinary calculi and bladder tumors may be associated with 

T. crassicauda infection. The larvae cause eosinophilic 

granulomas [9] and the infections in the bladder may lead 

to the granulomatous lesion [10]. Some postgraduate 

students reported the presence of a nematode infection, 

presumably, T. crassicauda in the urinary bladder of the 

rats from the animal house of Tehran University of Medical 

Sciences (TUMS). Regarding the potential adverse effect of 

this infection on the results of research studies, we 

prompted to explore the prevalence of infection among the 

rats  from  the  animal  houses  of  four  research  centers  in  
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Tehran including TUMS. We also described the 

histopathological changes in the bladder tissue of the 

infected rats. 

 
MATERIAL AND METHODS 

Animals. We collected 214 rats (152 male and 62 

female) from four animal houses affiliated with medical 

and veterinary research center in Tehran, Iran during 2011-

2012. The genus and weight of the rats were recorded and 

kept individually in bird cages. 

Collection of urine samples from rats. The urine of 

112 rats was collected for 24 h in a disposable container 

installed under the cage. The urines were recovered with a 

syringe, transported to the laboratory, poured into a plate 

and after addition of 10% formalin, were examined 

microscopically with a magnification of 10X for helminth 

egg.  

Identification of the worm. The rats were sacrificed by 

chloroform, dissected and their bladders were examined for 

helminths under a stereomicroscope with a magnification of 

40X. The adult worms were identified based on 

morphological and morphometric characters described by 

others [11]. 

Histopathology. The infected tissues were collected 

and fixed overnight in 10% neutral buffered formalin and 

dehydrated in an increasing degree of alcohol, i.e., 70%, 

85%, 96%, and 100% followed by xylene for 1 h in each 

step. The tissues were impregnated in molten paraffin for 2 

h, and the blocked tissues were sectioned at 4-5 µm. The 

tissue sections were mounted on microscope slides, stained 

with hematoxylin and eosin and examined under a light 

microscope with a magnification of 40X [9].  

Statistical analysis. The data were analyzed with Chi-

square test at the 5% levels of significance. 

 
RESULTS 

Urine examination. Out of 112 urine samples 

examined, 16 contained T. crassicauda eggs. The eggs were 

oval, brown, embryonated, and thick- shelled with an 

operculum at each end. 

The Bladder infection with T. crassicauda. Out of 214 

rats examined, 114 (53%) showed infection with T. 

crassicauda in the urinary bladder. Out of the 152 and 62 

urinary bladders from male and female rats, 88 (57%) and 

26 (41%) were infected with the nematode (Table 1). The 

infection rate was significantly higher in males than 

females (P<0.05) and was positively associated with the 

animals’ body weight (P<0.05) which could be considered 

as an index of age. 

Histopathological changes of the bladder tissue. The 

presence of developing nematodes within the transitional 

epithelium of urinary bladder had resulted in some 

pathological changes. Minute well-developed eggs and free 

mature female T. crassicauda with developing eggs were 

seen in the urinary bladder (Fig. 1A). In infected tissues 

hyperemia, edema, and hyperplasia of transitional 

epithelium with a few scattered eosinophils in the 

submucosa were observed (Fig. 1B). The sections of gravid 

female nematodes, frequently with an egg-filled uterus 

were evident in the transitional epithelium (Fig. 1C, and D). 

Squamous metaplasia of urinary bladder epithelium with a 

demonstration of desquamation of the epithelial cells and 

local attenuation of mucosa were other tissue changes in the 

infected urinary bladders (Fig. 1E). 

 

DISCUSSION 

In this study, we described T. crassicauda infection in 

the laboratory rats from four animal houses in Tehran and 

demonstrated the histopathological changes of the bladder 

tissue. The gender of the rats had a significant effect on the 

rate of infection and the males were found more infected.  

This could be due to steroid hormones of male rats such as 

testosterone, which suppress the immune system making 

the males more vulnerable to the infection than females 

[12].  Rats, with higher weight, which could be considered 

as a index of age, were more infected. Moreover, out of the 

112 urine samples examined, only 16 had eggs of T. 

crassicauda, which shows the infection cannot be reliably 

diagnosed merely by urine examination as the eggs are not 

regularly expelled by the mature worms [13]. Also, the 

absence of egg in urine may be associated with age of rats 

as eggs are not usually present in the urine of rats until they 

are 8-12 weeks old [14]. Previously, in diabetic rats, T. 

crassicauda showed to induce hyperplastic response, 

inflammation, and papilloma in the bladder epithelium [5]. 

Also, in the bladder epithelium of infected rats the sections 

of female worms with embryonated eggs embedded in the 

epithelium were seen [15]. Death of young rats due to the 

migration of the larvae to the lungs, pulmonary congestion, 

and hemorrhage was reported [7, 16]. In this study, the 

worms and the embryonated eggs in the transitional 

epithelium of bladder were observed. Histopathology of 

bladder demonstrated a hyperemic and edematous 

appearance of the bladder and the presence of eosinophils 

in submucosa that could be due to inflammatory responses 

to the worm. Also, proliferations including hyperplasia and 

squamous metaplasia were seen in the bladder epithelium 

of infected rats, which are in agreement with previous 

studies [15, 17]. 

 

Table 1. The rate of infection in laboratory rats according to the gender 

Variable Infected Non-infected Total Infection rate (%) 

Gender 
Male 88 64 152 57.89 

Female 26 36 62 41.93 

Total 114 100 214 53.27 
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Fig. 1. Histopathological changes in the urinary bladder of T. crassicauda-infected rats. (A) embryonated eggs (black arrow) in female 

worms (blue arrows) in the epithelium; (B) hyperplasia of the transitional epithelium tissue (black arrows); (C, D) the cross sections of 

gravid female nematodes (black arrows) in the transitional epithelium; (E) squamous metaplasia (black arrows) and desquamation of 

epithelial cells of the urinary bladder (blue arrows) 

 

 

Similar studies have shown papilloma, squamous 

metaplasia, epithelial hyperplasia, tumors and inflammation 

with or without uroliths in the urinary bladder [17, 18], and 

accumulation of eosinophils in the lamina propria [15]. No 

tumor, uroliths or papilloma were observed in the rats 

examined in this study. The development of uroliths and 

papilloma may be related to the duration of the epithelium 

irritation by the parasite [17]. In some studies, examination 

of the mucosal surface of bladder did not reveal the worms, 

which could be due to the transparency of the worms 

making them undetectable in tissue sections [13]. Also, 

even in heavy infections, the worms may not be observed in 

sections as they might be lost during the histotechnique 

procedures [19]. These findings are in contrast with the 

result of the present study in which sections of mature 

worms were clearly observed. Histopathological changes in 
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rat bladder may happen during the larvae migration within 

the tissue which interfere with histopathological and 

hematological experiments [9]. Trichosomoides crassi-

cauda disrupts epithelial integrity and damages the 

permeability barrier of the urothelium [7]. Furthermore, the 

cell’s nucleus of the basal layer of the bladder epithelium 

multiplies, and an increase in cell size occurs [20]. During 

maturation of the worms, the urinary bladder is irritated, 

and the transitional epithelium degenerates [5]. In addition, 

the epithelium is stratified, and hyperplasia can appear [5]. 

The hyperplastic epithelium may be a protective site for the 

adult worms of T. crassicauda. Thus no protective 

immunity may be stimulated in the rats in response to this 

stage of the infection [7]. The proliferation caused by T. 

crassicauda makes animals harboring this parasite 

unsuitable for many experiments where bladder histology is 

examined [10]. The results of the current study indicate that 

T. crassicauda is a prevalent infection among laboratory 

rats of research centers in Tehran and histopathology 

revealed as a more reliable approach than urine 

examination for identifying the infection of laboratory rats 

with this nematode.   

Implementing quarantine programs and appropriate 

sanitation barriers in animal houses is essential to reduce 

the infection rate among laboratory rats in biomedical 

research centers. 
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