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Abstract
Aim: The present study was undertaken to study the pathology and control of sudden unexplained mortality in wistar rats.

Materials and Methods: This study was conducted in a colony of 25 male wistar rats where there was mortality of nine rats. 
The dead rats were subjected to thorough post-mortem examination and necropsy samples were processed for hematoxylin 
and eosin staining for histopathological studies. Faecal samples of live rats were studied for the presence of parasitic eggs. 
Treatment with anthelmintics was given to manage the mortality and infections.

Results: The investigation revealed a natural co-infection of Cysticercus fasciolaris and Hymenolepis diminuta in wistar 
rats, which were pathogenic enough to cause mortality. Typical lesions associated with the parasites were found in the dead 
rats. The mortality and infection were managed with common anthelmintics.

Conclusion: C. fasciolaris and H. diminuta infection can cause mortality in wistar rats even when individually they cause 
asymptomatic infection. The mortality and infection can be managed with common anthelmintics.
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Introduction

Taenia taeniaeformis occurs all over the world 
in small intestines of their definitive host, cats and 
related carnivores. The infected definitive host voids 
thousands of eggs daily which then infect the interme-
diate host through contamination of feed and water. 
These include rodents and less frequently lagomorphs. 
Its metacestode, a strobilocercus (Cysticercus fasci-
olaris) develops in the liver of the infected rodents. 
The life cycle is completed when the cats consume 
infected rodents (laboratory and wild) or any other 
intermediate host [1-8]. The parasite is of zoonotic 
significance and human beings can act as accidental 
intermediate host [9,10]. Hymenolepis diminuta, the 
“rat tapeworm” is also a zoonotic parasite [11-14].

Its occurrence has been considered rare in labora-
tory rodents. Its epidemiology involves primarily wild 
rodents and even primates. Intermediate hosts include 
beetles (Tribolium confusum, Tenebrio molitor), moths 
or fleas (Nosopsyllus fasciatus) [2,3,6,8,15]. The infec-
tion with both parasites in rodents is considered gener-
ally asymptomatic, with rare complications [1-3,5,16-
19]. It is recommended to practice depopulation of the 
infected colonies for the control of both parasites [3]. 
Both parasites had been reported from Mizoram [20-21]. 

Here, we report the investigation of mortal-
ity in wistar rats associated with co-infection of 

C. fasciolaris and H. diminuta and its management 
with common anthelmintics.
Materials and Methods
Ethical approval

There was no sacrifice or animal experimenta-
tion involved in the present study therefore approval 
from Institutional Animal Ethics Committee was not 
required. However, there was no deviation from rules 
of ethical treatment to animals during the study.
Animals

Mortality was observed in 9 out of 25 male rats 
of age between 3 and 5 months kept in the laboratory 
animal house of Department of Pharmacology and 
Toxicology College of Veterinary Sciences & A.H., 
Central Agricultural University, Selesih, Aizawl for 
research purpose. Post-mortem was conducted on all 
the 9 rats found dead in their cages during a period of 
7 days.
Clinical examination

The live rats of affected colonies were observed 
for external signs of disease for a month from the 
commencement of mortality, considered as day-1 
(Table-1). Fecal samples from the affected colonies 
were examined every 3rd day by preparing direct fecal 
smear from the day-1.
Post-mortem examination and sample collection

A thorough and scientific necropsy was con-
ducted of the dead rats and all important findings 
were photographed. The livers showing parasitic cysts 
were removed and collected in normal saline solution 
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warmed up to 37ºC. Morphology of the larvae was 
studied for their identification after dissecting the cap-
sules from the freshly collected samples [2]. The gas-
trointestinal tracts were examined and the tapeworms 
as well as the intestinal contents were collected for 
detecting the presence of parasitic ova by preparing 
direct fecal smears. For histopathological studies rep-
resentative tissue samples with parasitic cyst in-situ 
were preserved in 10% neutral buffered formalin.
Histopathological Studies

Tissue samples were embedded in paraffin wax 
and 4-5μm thick sections were cut for routine hema-
toxylin and eosin staining [22]. Observations were 
recorded by photomicrography.
Results and discussion
Clinical and post-mortem findings

The affected rats were grossly weak, dull, with 
rough hair coat and pale mucus membranes. Liver of 7 
out of 9 dead rats revealed white cysts about 7-10 mm 
in diameter embedded in their parenchyma (Table-1, 
Figures-1 and 2). The cysts had a well-defined capsule 
wall. The number of cysts observed varied from 1 to 
as many as 11 in a liver (Figure-2).Variable number of 
parasitic cysts indicate that the infestation was gradu-
ally increasing due to continuous exposure to eggs of 
T. taeniaeformis. On dissecting the cysts, white col-
ored and segmented strobilocercii were found coiled 
inside (Figure-1). They were around 60-80 mm in 
length and the scolices were large with two rows of 
rosettlar hooks. The segmented strobila lacked genital 
organs. The morphology of the strobilocercii and their 
anatomical site of predilection in rats confirmed them 
to be C. fasciolaris [2-3].

Adult tapeworms were also found in the intes-
tines of all 9 dead rats (Table-1). There was thinning of 
the intestinal wall, and the tapeworm could be located 
from the serosal surface of the intestines (Figure-3). 
They were around 50 mm long and 3-4 mm wide. 
The scolices were pear shaped, unarmed and bore 
suckers. At the most only 2 or 3 scolices could be 
recovered from a rat. The eggs were spherical, embry-
onated with three pairs of small hooks (Figure-4). 
The morphological characters of worms and eggs 

and its site of predilection confirmed the species as 
H. diminuta [2-3]. The affected rats revealed severe 
hemorrhagic enteritis with catarrhal and blood tinged 
intestinal contents in almost all portions of intestines 
(Figure-3). Apart from mild to moderate the grossly 
visible congestion, other visceral organs revealed no 

Table-1: Mortality pattern, diagnosis and treatment 
during the course of mortality

Day Number 
of Rats 
dead

Treatment 
given

Number 
of Rats 

infected with 
C. fasciolaris

Number 
of Rats 

infected with 
H. diminuta

1 1 Not given 1 1
2 2 Not given 1 2
3 3 Fentas Plus® 2 3
4 1 Fentas Plus® 1 1
5 1 Not given 1 1
6 0 Not given 0 0
7 1 Not given 1 1

C. fasciolaris=Cysticercus fasciolaris, 
H. diminuta=Hymenolepis diminuta

Figure-1: Liver of Wistar rat with a Cysticercus fasciolaris  
dissected out of a cyst.

Figure-2: Liver of Wistar rat with 11 cysts of Cysticercus 
fasciolaris.

Figure-3: Adult tapeworm (Hymenolepis diminuta) visible 
through the serosa of intestine of rat.
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specific pathological changes. Random sampling of 
fecal pellets from the rat colonies also revealed the 
eggs of H. diminuta on fecal smear examination. Mild 
infections with H. diminuta have been considered 
non-pathogenic [23]. However, it had been reported 
that anemia and disturbance in liver function can occur 
in H. diminuta infection in rats [19]. The immune sys-
tem of the rat can control the number of H. diminuta 
in its intestines [16], which may be a reason of finding 
only few parasites in the studied rats. Emaciation and 
catarrhal hemorrhagic enteritis were a consistent find-
ing in the dead rats. A heavy infection with this parasite 
can cause increased intestinal permeability with other 
pathological changes varying from catarrhal enteritis 
to chronic enterocolitis. Thus the normal physiology 
of the infected host is disturbed [3].
Histopathology

Histopathology of affected portion of the liver 
revealed cross section of parasite surrounded by a 
developing capsule of fibrous connective tissue, a zone 
of infiltrating inflammatory cells. The fibrous con-
nective tissue comprised of loose collagen fibers and 
some fibroblasts. The inflammatory zone comprised of 
extensive infiltration of neutrophils, Kupffer cells and 
a few epitheloid cells in some foci (Figures-5 and 6). 
The blood capillaries in the hepatic parenchyma prox-
imal to the capsule revealed extensive engorgement 
(Figure-6). Similar findings have been reported by 
other researchers [5,24]. The hepatocytes around the 
affected area were unremarkable and apparently nor-
mal. It is, therefore, possible that if infection is low 
the affected host may seem clinically normal as gen-
erally accepted [1-3]. However, there are few reports 
of association of parasitic cysts with development of 
neoplasms [5,17,18,25].
Treatment and Control

The remaining rats (16 out of 25) were 
treated with Fentas Plus® (Fenbendazole-150 mg + 
Praziquantel-50 mg) diluted in 25 ml of distilled water 
and given at the rate of 30 and 10 mg/kg body weight 
according to standard recommended therapy [26]. 

Treatment was given on day 3 and 4 (Table-1) since 
the commencement of mortality. The stored litter and 
feed were discarded and replaced with a new lot. Only 
two rats which were already showing severe illness 
died post-treatment (Table-1). Two weeks after the 
treatment a rat, which died due to accidental trauma, 
revealed a small capsulated cyst in the liver on 
post-mortem examination (Figure-7). It was smaller 
in size, about 3-4 mm in diameter, as compared to 
previously observed ones and did not contain the 
strobilocercus. The intestines were also free of tape-
worms. The periodic examination of fecal smears also 
did not reveal any tapeworm eggs after the treatment 
with anthelmintics. Individually both parasites are not 
known to cause acute mortality at the observed level. 
The co-infection with both helminths seems to have 
resulted in the observed disease condition and mor-
tality in affected rats. Involvement of secondary bac-
terial infection also seems likely. However, as there 
was no antibiotic treatment given and the mortality 
stopped after anthelmintic administration and hence, 

Figure-4: Egg of Hymenolepis diminuta  (×1000) Figure-5: Proliferation of fibrous connective tissue with 
infiltration of mononuclear cells in adjoining parenchyma 
of liver to Cysticercus fasciolaris  cysts (H and E, ×400).

Figure-6: Severe vascular engorgement and proliferation 
of fibrous connective tissue with infiltration of mononuclear 
cells in adjoining parenchyma of liver to Cysticercus 
fasciolaris cysts (H and E, ×400).
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it seems most probable that the bacteria involved were 
probably opportunistic pathogens.
Conclusion

To our knowledge this is the first report of mor-
tality at remarkable level associated with co-infec-
tion of C. fasciolaris and H. diminuta and its treat-
ment and control with common anthelmintics, from 
north eastern hilly region of India. According to the 
findings of present study it is concluded that co-in-
fection of C. fasciolaris and H. diminuta can cause 
mortality in wistar rats. It was also concluded that 
the mortality and the infection can be controlled 
with common anthelmintics. The study opens scope 
for avoiding depopulation and replacement of rodent 
colonies especially in North Eastern Hilly region of 
India where such a practice can be expensive and time 
consuming. Considering the epidemiological aspect, 
it can be indirectly concluded that life cycle stage of 
T. taeniaeformis exist in local cats and possibly other 
wild felids and rodents.The rodents in the region also 
harbor H. diminuta. There is definite evidence of con-
tamination of laboratory animal house with cat feces 
and infected insect intermediate hosts of H. diminuta. 
Since both the parasites have zoonotic significance, 
their potential public health hazard in the region is 
emphasized by the present study. The study highlights 
the need for control measures required for breaking 
the life cycle of the parasites, strict hygiene and bios-
ecurity measures in the laboratory houses.
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