
Serological and Histopathological evaluation for 
Encephalatozoon Cuniculi infection in Laboratory 

Rabbits: A Guide in selection of Rabbits for research 
and Toxicology studies

Abstract

The objective of this study was to determine the prevalence of Encephalitozoon cuniculi infection through serologic and 
histopathologic examination of laboratory rabbits from suppliers in India. One hundred and thirty-one New Zealand White 
rabbits procured from two different Indian suppliers were used for this study. All rabbits were clinically normal at receipt 
and during the period of experiment. Serological examination was carried out for the detection of E. cuniculi antibodies 
using ELISA tests. The select tissues were collected and processed for light microscopic evaluation. Among 131 rabbits 
evaluated 43 (33%) were seropositive for E. cuniculi. The microscopic changes in the brain and spinal cord (granulomatous 
inflammation and/or perivascular infiltrates) and kidneys (interstitial nephritis) were consistent with E. cuniculi infection. 
A good correlation (84%) between serological and microscopic findings was observed. Other background microscopic 
findings were minimal and consistent with hepatic (3%) and intestinal (5%) Eimeriasis (Coccidiosis). The microscopic 
changes consistent with otitis externa and otitis media, possibly related to external parasitic infection were observed in a 
few (11%) rabbits. Based on these findings, it is recommended that, rabbits should be serologically screened for E. cuniculi 
at supplier’s breeding colony to remove carriers. Furthermore, before supplying rabbits to research facility, serology should 
be performed by the supplier to exclude seropositive animals. In addition, the research facilities also should consider 
performing serological testing to ensure that only seronegative animals are selected for experiments. This will minimize 
the variability in test results, avoid spurious observations and aid in scientific data interpretation 
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Introduction
In India, rabbits have been extensively used both in academic 
and industrial research facilities. The New Zealand White is the 
preferred rabbit strain, which has been used in pharmaceutical 
industry, especially for testing of large molecules. In India, 
rabbit has also been used in various toxicity studies as well as 
in drug potency studies.

Infectious micro-organisms may affect laboratory animal 
population in various ways. A few are pathogenic and may 
induce clinical signs with variable degree of severity. However, 
most microorganisms induce no clinical sign or produce only 
mild disease. Dormant infections often become activated by 
experimental procedures (e.g. stress and immunosuppression) 
or environmental influences like transportation, suboptimal 
humidity or temperature [28] and may pose difficulties in 
interpreting experimental results.

Encephalitozoonosis is a common infectious disease in 
domestic rabbits. Its prevalence in rabbits has been reported in 
various regions of the world [31, 34, 16, 2, 26, 12]; however, 
in India the disease has not been studied extensively. Its 
causative agent, Encephalatozoon Cuniculi (E. cuniculi) is 
an intracellular parasite belonging to genus microsporidia. 
E. cuniculi can infect various mammals, including rabbits, 
rodents, horses, carnivores and humans. The main host for 
E. cuniculi is the rabbit and infections are usually seen in 
sub-clinical form. The common target organs of E. cuniculi 
infection are brain, kidney and eye, but liver, lungs and 
heart can also be affected. The predominant microscopic 
alterations with E. cuniculi infection include granulomatous 
meningoencephalitis and interstitial nephritis [11]. The spore 
is the infective form of the parasite. The spores are shed in 
the urine of infected rabbits and infection usually occurs 
via ingestion of food and water contaminated with urine. 
The transplacental infection from dam to offspring has been 
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reported [4]; however, this route of infection appears less 
frequent and play a role in intraocular development of the 
parasite [33, 3]. In many rabbits, the disease can persist for 
months without any clinical sign. In experimental animal 
breeding facilities, the parasite may be prevalent but with 
good hygiene standards, infections can be controlled [11, 22]. 
There is a potential for spreading of infection from infected 
rabbit to rodents especially in long term experiments [25].

Coccidiosis is a protozoan infection of rabbits seriously 
impairing their growth. It is one of the important diseases 
of rabbit and major cause of morbidity and mortality [21]. 
Different species of coccidial (Eimeria) parasite are causative 
agents of the disease. Prevalence of various coccidial species 
in domestic rabbit has been reported earlier [17, 14, 19, 29, 
7]. Rabbit coccidiosis is transmitted by oral ingestion of the 
sporulated oocysts by the susceptible host and the infection 
develops into disease in young rabbits primarily, while adults 
are mostly carriers [5]. In commercially reared rabbits, 
coccidiosis occurs in subclinical form. This disease occurs 
in two forms, hepatic and intestinal, the latter being more 
common than the former [5]. Hepatic coccidiosis is caused 
by Eimeria stiedae and intestinal coccidiosis by various other 
Eimeria species. In India, hepatic coccidiosis in rabbits has 
not been studied extensively unlike intestinal coccidiosis.

External parasitic infestation of ear is common in rabbits. 
External ear examination is one of the routine clinical 
examinations in rabbit colonies. The gross morphological 
changes on external ear can be observed during routine clinical 
examination; however, changes in middle ear generally go 
undetected due to its anatomic location. A few histological 
studies on external ear in rabbits have been carried out [1]; 
however, information on the histological changes in the 
middle ear of rabbit is limited.

This study was conducted with the primary objective to 
evaluate for the prevalence of E. cuniculi in rabbits through 
serological and histopathological evaluations in laboratory 
rabbits. Additional common background microscopic findings 
in the study related to Eimeria infection and inflammation of 
the ear (otitis) are also presented in this article

Materials and Methods
Animals
One hundred and thirty-one male New Zealand White rabbits 
were used in this study. These rabbits were procured from 
two different rabbit suppliers (will be referred in future as 
Supplier A and Supplier B) in India between April 2017 and 
August 2017. The age of the rabbits ranged from 12 to 24 
weeks at necropsy. Rabbits were maintained in a controlled 
environment with a temperature range of 17 to 23°C, a relative 
humidity range of 30 - 70 %, a light and dark cycles of 12 
hours each and at least 15 fresh air changes per hour. Rabbits 
were individually housed in a designated experimental room 
of the facility in clean and sterilized stainless- steel rabbit 

cages. Rabbits were fed ad libitum with maintenance diet 
except during overnight fasting prior to blood collection. 
Potable water filtered through reverse osmosis was provided 
to all rabbits. The approval for use of animals was obtained 
from Institutional Animal Ethics Committee. Blood collection 
and euthanasia procedures were performed in accordance with 
the guidelines of the Committee for the Purpose of Control 
and Supervision of Experiments on Animals (CPCSEA). The 
rabbits were part of different experiments however, the rabbits 
were allowed a washout period of minimum of two weeks 
before the start of this study and were apparently normal 
clinically till necropsy. 

Blood Collection and Serological Examination
The rabbits were fasted overnight (12 to 16 hours) prior to 
blood collection. Just before sacrifice, blood was collected 
from each rabbit from the central auricular artery and used 
for serological examination. Blood was centrifuged at 5000 
rpm for 10 min, serum was collected and stored at -80°C until 
use. Serological examination for E. cuniculi IgG antibody 
was carried out using ELISA kit (Rabbit ECUN ELISA Kit, 
XpressBio Life Science Products, MD, USA) according to the 
manufacturer’s instructions.

Necropsy and Organ collection
Rabbits were sacrificed by exsanguination under deep 
anaesthesia with intravenous injection of thiopentone sodium 
and gross examination was performed. Samples of selected 
tissues (brain, spinal cord, kidneys, lungs, heart, liver, external 
and middle ear, epididymides, stomach and intestines) were 
fixed in 10% neutral buffered formalin. Eyes were preserved 
in Davidson’s fixative and testes were preserved in modified 
Davidson’s fixative.

Histopathology
The tissues were trimmed, processed, embedded in paraffin, 
sectioned at 5-micron thickness and stained with haematoxylin 
and eosin (H&E) and subjected to light microscopic evaluation.

Results
Serology
Out of 131 rabbit’s sera tested, 88 (67%) samples were 
negative and 43 (33%) samples were positive for E. cuniculi. 
None of these rabbits showed any clinical signs. Out of 43 
seropositive rabbits, 36 (84%) had microscopic changes in 
brain and kidneys consistent with E. cuniculi infection and 
7 seropositive rabbits did not had microscopic changes. 
Among the 88 rabbits which were seronegative, 8 (9%) 
rabbits had microscopic changes in the brain suggestive of 
E. cuniculi infection. There were no major differences in 
the seroprevalence of E. cuniculi between the rabbits of two 
suppliers (refer Table 1). 
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Histopathology
Changes in the kidney and brain consistent with E. 
cuniculi infection:

The characteristic microscopic changes consistent with 
E. cuniculi infection were observed in brain and kidneys. 
The changes in the brain were characterized by focal to 
multifocal, non-suppurative granulomatous inflammation 
and/or perivascular infiltration of mononuclear cells. Foci 
of granulomatous inflammation contained lymphocytes and 
glial cells often surrounding the central area of necrosis (Fig 
1). Occasionally, inflammation of the meninges was also 
observed in a few rabbits. Granulomatous inflammation was 
predominantly observed in cerebrum; however, cerebellum 
was also occasionally involved. In a few rabbits, perivascular 
infiltration of mononuclear cells was observed in spinal cord. 
All rabbits having spinal cord change also had changes in the 
brain. The changes in the kidneys included minimal to mild 
interstitial infiltration of mononuclear cells, tubular dilation, 
tubular basophilia and interstitial fibrosis (Fig 2). At necropsy, 
most of the rabbits did not show gross changes in kidneys; 
however, in two rabbits, kidneys had multiple irregular 
and depressed- subcapsular foci (Fig 3) that correlated 
microscopically with interstitial fibrosis and inflammatory 
changes.

There was excellent correlation (84 %) between serological 
results and histopathology findings. There were a few 
seronegative rabbits (20%) with microscopic changes 
consistent with E. cuniculi infection and a few seropositive 
rabbits (16 %) without microscopic changes in brain or 
kidney. These findings are consistent with published literature 
[8]. Results of serology and microscopic changes in the brain 
and kidneys are summarized in Table 1.

Changes in liver consistent with hepatic coccidiosis
Out of total 131 rabbits, 7 rabbits were observed with 
microscopic changes in the liver suggestive of hepatic 
coccidiosis caused by Eimeria stiedae. At necropsy, irregular 
yellowish white raised foci were observed on the surface of 
liver in a few rabbits (Fig 4). The microscopic changes were 
observed both in hepatic parenchyma and bile duct. The bile 
ducts changes were observed in two forms. In first form, 
bile duct was enlarged and lined by hyperplastic columnar 
epithelial with papillary projections extending into the ductal 
lumen, resembling adenomatous hyperplasia with presence 
of parasitic oocysts (Fig 5). In second form, the dilated bile 
duct was lined by flattened epithelium with minimum to no 
papillary projections and the lumen was filled with oocysts 
(Fig 6). The hepatic parenchyma showed granulomatous 
inflammation with central area of necrosis and infiltration 
by lymphocytes and giant cells (Fig 7). These microscopic 
findings are consistent with hepatic coccidiosis [27, 30].

Changes in jejunum and ileum consistent with 
intestinal coccidiosis
The changes in jejunum and ileum were characterized 
by presence of various stages of the Eimeria parasite, 
predominantly in the epithelial cells lining the villi, and 
lymphocytic infiltrates in mucosa (Fig 8), suggestive of 
intestinal coccidiosis. Out of 131 rabbits, 4 rabbits had this 
finding in both jejunum and ileum and only in the ileum of 2 
rabbits.

Changes in external and middle ear
The microscopic changes on external ear skin ranged from 
minimal lymphocytic infiltration in dermis to moderate 
inflammation involving both epidermis and dermis. 
The changes were characterized by mononuclear cell 
(macrophages, lymphocytes and plasma cells) to mixed cell 
(macrophages, lymphocytes, plasma cells and heterophils) 
infiltration in the epidermis and dermis, hyperplasia of hair 
follicles, hyperkeratosis, epidermal basal cell hyperplasia 
and/or cellular exudate on the surface of epidermis. The 
microscopic changes in middle ear included mononuclear cell 
to mixed cell infiltration including inflammatory cell exudate 
in the tympanic cavity (Fig 9). Out of total 131 rabbits, 16 
had changes in external and middle ear. The exact cause of 
these findings was undetermined but may have been related to 
external parasitic infestation. Results of microscopic changes 
related to coccidiosis and otitis are summarized in Table 2.

Discussion
Seropositive result is a strong indication of E. cuniculi 
prevalence in the rabbit colony, but conventional titres do not 
necessarily correlate with the degree of parasitism. Rabbits 
show a considerable individual variation in their immune 
response [20]. Similarly, in this study, IgG titer ranged from 
0.00 to 2.35 supporting considerable individual variation in 
immune response. Titer in seropositive animals ranged from 
0.31 to 2.35 with generally good correlation between the titer 
and severity of microscopic findings in the brain and kidney. 
However, a few seronegative rabbits also had the microscopic 
findings consistent with E.cuniculi infection, consistent 
with published literature [8] (refer Table 3). Some rabbits 
persistently show higher antibody levels for years without any 
clinical signs while others become seronegative soon after 
initial infection [18]. Antibody titres remain high over several 
months after exposure to E. cuniculi, then decrease slightly 
and persist for years with fluctuating levels [32]. Antibodies 
are also transmitted from an infected dam to its offspring, 
which can persist for approximately 4 weeks. After decrease in 
maternal antibodies, offsprings become susceptible to natural 
infection. If infected at this point, after an initial seronegative 
period, seroconversion occurs at 8 to 10 weeks [13].

There are different methods for detection of circulating 
antibodies to E. cuniculi. ELISA, indirect fluorescent antibody 
technique and carbon immunoassay methods have been used 
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in the diagnosis of encephalitozoonosis [9]. However, the 
measurement of serum IgG to E. cuniculi cannot distinguish 
between active, early, reactivated or chronic infection [9, 6]. 
Therefore, presence of IgG in the serum is just considered 
as an indication of exposure or infection status. IgM is more 
indicative of active infection. Hence, measurement of IgM in 
combination with IgG, gives a better indication of the infective 
status of the affected rabbit [15].

The definitive diagnosis of encephalitozoonosis in vivo is 
difficult because neurological or renal disease do not preclude 
other diseases. Serological detection of antibodies is the most 
sensitive diagnostic method during the early stage of infection 
[9, 8]. Accordingly, in current study, IgG measured did not 
distinguish between active and latent infection, however, there 
was good correlation between seropositivity and presence 
of microscopic changes, suggesting IgG may serve as good 
technique to screen for E. cuniculi exposure in laboratory 
rabbits.

When a rabbit is infected for the first time, antibodies start 
to rise after three to four weeks. From this time, it takes at 
least four weeks for microscopic changes to become apparent 
in the kidney or the parasite to be excreted in the urine. 
Microscopic changes in the brain are generally seen at much 
later stage, usually more than eight weeks after antibodies are 
detectable [8]. Traditionally, the coexistence of granulomatous 
encephalitis and interstitial nephritis has been considered 
diagnostic for E. cuniculi infection because of its consistent 
and characteristic pattern [24]. The brain has been shown to 
be the most promising organ for the detection of E. cuniculi 
using morphological and immunohistochemical methods 
[24]. Although extensive literature review reveals the lesions 
caused by E cuniculi are commonly found histologically in the 
CNS, these lesions are not consistent and do not correlate with 
the reported clinical signs [20].

Rabbit coccidia parasitize in distinct parts of the intestine 
and in different depths of the mucosa [23]. Though intestinal 
coccidiosis is most common form of coccidiosis in rabbits, 
this study had similar incidences for hepatic and intestinal 
coccidiosis. Mixed cases of hepatic and intestinal coccidiosis 
have been reported [10]; however, this study did not have any 
mixed case of hepatic and intestinal coccidiosis.

Although, there are effective treatments available for 
coccidiosis and ear canal infections, there are no effective 
treatment available for E. cuniculi infection. Periodic 
serological monitoring, good hygiene practices, isolation of 
positive cases and/or culling of breeding stock is an effective 
method to eliminate E. cuniculi from the colony.

Based on the results of serologic and histopathology data 
in rabbits from two suppliers in India, it is evident that 
Encephalitozoonosis is highly prevalent subclinical infection 
in the laboratory rabbits. It is recommended that, rabbits 
should be serologically screened for E. cuniculi at supplier’s 
breeding colony to remove carriers. Further, before supplying 
rabbits to research facility by the supplier, serology should be 
performed to exclude seropositive animals. In addition, the 
research facilities should also consider performing serological 

testing to ensure that only seronegative animals are selected 
for experiments. This will minimize the variability in test 
results, avoid spurious observations and aid in scientific data 
interpretation

Acknowledgements:
All the authors are thankful to technical staff of the 
histopathology laboratory of Safety Assessment Department 
in Syngene International Limited for their assistance during 
necropsy and histopathology procedures of this experiment

References
1. Ali AT, Sirous S, Javad J, Abbas I, Shabnam S (2011). 

Studies of Clinical and Histopathological Lesions 
Resulting from Psoroptes Cuniculli Mange in Domestic 
Rabbits. Biochem. Cell. Arch. 11(1), 221-226.

2. Ashmawy KI, Abuakkada SS, Awad AM (2011). 
Seroprevalence of Antibodies to Encephalitozoon 
cuniculi and Toxoplasma gondii in Farmed Domestic 
Rabbits in Egypt. Zoonoses Public Hlth. 58 357–364.

3. Ashton N, Cook C, Clegg F (1976). Encephalitozoonosis 
(nosematosis) causing bilateral cataract in a rabbit. Br J 
Ophthal. 60:618–631.

4. Baneux PJR, Pognan F (2003). In utero transmission of 
Encephalitozoon cuniculi strain type I in rabbits. Lab 
Anim. 37:132– 138.

5. Bhat TK, Jithendran KP, Kurade NP (1996). Rabbit 
Coccidiosis and Its Control: A Review. World Rabbit Sci. 
4(1) 37-41.

6. Boot R, Hansen C, Nozari N, Thuis H (2000). Comparison 
of assays for antibodies to Encephalitozoon cuniculi in 
rabbits. Lab Anim. 34(3):281–289.

7. Catchpole J, Norton CC (1979). The Species of Eimeria 
in Rabbits for Meat Production in Britain. Parasitology. 
79, 249-247.

8. Cox JC, Gallichio HA (1978). Serological and 
histological studies on adult rabbits with recent, naturally 
acquired encephalitozoonosis. Res Vet Sci. 24:260–261.

9. Csokai J, Joachim A, Gruber A, Tichy A, Pakozdy 
A, Künzel F (2009). Diagnostic markers for 
encephalitozoonosis in pet rabbits. Vet Parasitol. 163(1–
2):18–26.

10. Ebtesam M. (2008). Hepatic Coccidiosis of the Domestic 
Rabbit Oryctolagus cuniculus domesticus L. in Saudi 
Arabia. World Journal of Zoology. 3 (1): 30-35.

11. Frank K, Anja J (2010). Encephalitozoonosis in rabbits. 
Parasitol Res. 106: 299–309.

12. Gary G, Carla KD, Felix GG, Leon LL (1991). The 
incidence of Encephalitozoon cuniculi in a commercial 
barrier-maintained rabbit breeding colony. Lab Anim. 25, 
287-290.

13. Harcourt-Brown FM, Holloway HKR (2003). 
Encephalitozoon cuniculi in pet rabbits. Vet Rec. 
152:427–431.



14. Jain PC (1988). Prevalence and Comparative Morphology 
of Sorulated Oocysts of Eight Species of Eimeria of 
Domestic Rabbits in Madhya Pradesh. Ind. J. Anim. Sci. 
58, 688-691.

15. Jeklova E et al (2010). Usefulness of detection of 
specific IgM and IgG antibodies for diagnosis of clinical 
encephalitozoonosis in pet rabbits, Vet Parasitol. 170(1-
2): 143-148.

16. Jin-Cheol S, Dae-Geun K, Sang-Hun K, Suk K, Kun-Ho 
S (2014). Seroprevalence of Encephalitozoon cuniculi in 
Pet Rabbits in Korea. Korean J Parasitol. 52 (3): 321-
323.

17. Jithendran KP, Bhat TK (1996). Subclinical Coccidiosis 
in Angoa rabbits, A Field Survey in Himachal Pradesh, 
India. World Rabbit Sci 4(1) 29-32.

18. Keeble E (2011). Encephalitozoonosis in rabbits – what 
we do and don’t know, In Practice. 33: 426-435.

19. Krishna L, Vaid J (1987). Intestinal Coccidiosis in 
Angora Rabbits- An Outbreak. Ind. Vet. J. 64, 986-987.

20. Latney L, Bradley C, Wyre N (2014). Encephalitozoon 
cuniculi in Pet Rabbits: Diagnosis and Optimal 
Management, Vet Med: Res Rep. 5: 169-180.

21. Lebas F, Coudert P, Rouvier R, De Rochambeau H 
(1986). The Rabbit Husbandry, Health and Production. 
Animal Production and Health. 21, FAO, Rome, Italy.

22. Mathis A, Weber R, Deplazes P (2005). Zoonotic potential 
of the microsporidia. Clin Microbiol Rev. 18:423–445.

23. Michal P (2009). Coccidia of rabbit: a review. Folia 
Parasit. 56(3): 153–166.

24. Miriam L, Kaspar M, Heinz R, Dirk J, Daniela E, 
Kerstin B, Walter H (2013). Value of histopathology, 
immunohistochemistry, and real-time polymerase chain 
reaction in the confirmatory diagnosis of Encephalitozoon 
cuniculi infection in rabbits. J Vet Diagn Invest. 25(1) 
16–26.

25. Murkunde YV, Kalaiselvan P, Vijayakumar S. et.al. 
(2008). Brain lesion in a Wistar rat: Encephalitozoonosis. 
Lab. Anim (NY). 37(9):401-4.

26. Okewole EA (2008) Seroprevalence of antibodies to 
Encephalitozoon cuniculi in domestic rabbits in Nigeria. 
Onderstepoort J Vet Res. 75(1):33–38.

27. AL-Naimi RAS, Khalaf OH, Tano SY, Al-Taee E H 
(2012). Pathological study of Hepatic coccidiosis in 
naturally infected rabbits. AL-Qadisiya Journal of Vet.
Med.Sci. 11(1), 63-68.

28. Report of the Working Group on Hygiene of the 
Gesellschaft fur Versuchstierkunde - Society for 
Laboratory Animal Science (GV-SOLAS) (1999). 
Implications of infectious agents on results of animal 
experiments. Lab Anim. 33 (1), 51:39-51:87.

29. Sanyal PK, Srivastava CP (1986). Subclinical Coccidiosis 
in Domestic Rabbit in Semi-Arid Part of Rajasthan. Ind. 
J. Anim. Sci., 56, 224-225.

30. Singla, LD, Juyal PD, Sandhu BS (2000). Pathology and 
therapy in naturally Eimeria stiedae – infected rabbits. J. 
Protozoal. Res. 10, 185-191.

31. Suelen BB, Carolyn C, Amália TG, Larissa R, Fabiano 
MF (2015). Seroprevalence of Encephalitozoon cuniculi 
Infection in Pet Rabbits in Brazil. J Exot Pet Med. 24 (4), 
435–440.

32. Waller T, Morein B, Fabiansson E (1978). Humoral 
immune response to infection with Encephalitozoon 
cuniculi in rabbits. Lab Anim. 12:145–148.

33. Wolfer J, Grahn B, Wilcock B, Percy D (1993). 
Phacoclastic uveitis in the rabbit. Prog Vet Comp 
Ophthalmol. 3:92–97.

34. Yaoqian P, Shuai W, Xingyou L, Ruizhen L, Yuqian S, 
Javaid AG (2015). Seroprevalence of Encephalitozoon 
cuniculi in Humans and Rabbits in China. Iran J 
Parasitol. 10(2):290-295.

Volume-5, Issue-1     January-June 2022 5 Journal of Laboratory Animal Science

Table 1: Serological and Microscopic Observations in Rabbits consistent with E. cuniculi Infection

Total Supplier A Supplier B

Number of rabbits 131 103 28

Seropositive for  E. cuniculi 43 (33 %) 32 (31 %) 11 (39 %)

Seronegative for  E. cuniculi 88 (67 %) 71 (69 %) 17 (61 %)

Seropositive with microscopic changes in brain and/or kidneys 36/43 (84 %) 27/32 (84 %) 9/11 (82 %)

Table 2: Incidence of Microscopic Changes consistent with Coccidiosis and Otitis

Microscopic changes Total
(N=131)

Supplier A
(N=103)

Supplier B
(N=28)

Hepatic coccidiosis 7 (5 %) 0 7 (25 %)

Intestinal coccidiosis 6 (5 %) 6 (6 %) 0

Otitis 16 (12 %) 15 (15 %) 1 (4 %)
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Table 3: E. cuniculi: Microscopic changes with corresponding serology titers

Microscopic changes with severity

 IgG Titer for E. cuniculi

Seropositive Seronegative

0.31 to 2.35 
(43)

0.00 to 0.18 
(88)

Brain: Granulomatous Inflammation/Perivascular infiltration- Minimal 0.31 to 2.35 
(31)

0.00 to 0.17 
(7)

Brain: Granulomatous Inflammation/Perivascular infiltration- Mild 1.15 to 2.23 
(3)

0.00 
(1)

Kidney: Interstitial infiltration/inflammation- Minimal 0.31 to 2.35 
(24)

0.00 to 0.18 
(13)

Kidney: Interstitial infiltration/inflammation- Mild 0.91 to 2.17 
(9) Nil

Note: Number of animals are indicated in parenthesis. As per recommendation of ELISA kit manufacturer, animals with serum 
IgG Titre ≥ 0.3 are considered seropositive for E. cuniculi.

Fig 1: Brain- Granulomatous inflammation with central area 
of necrosis (arrow) in cerebrum. H&E stain, 10X.

Fig 2: Kidney- Interstitial fibrosis (arrow) associated with 
mononuclear cell infiltration, tubular basophilia and dilation. 
H&E stain, 10X.

Fig 3: Kidney- Grossly observed multiple irregular, depressed, 
sub-capsular foci suggestive of E. cuniculi infection.

Fig 4: Liver- Grossly observed irregular yellowish white 
raised foci on liver suggestive of hepatic coccidiosis.
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Fig 5: Liver- Enlarged bile duct lined by hyperplastic 
epithelium with projections (green arrow) and presence of 
Eimeria stiedae oocysts (yellow arrow) in the lumen. H&E 
stain, 4X.

Fig 6: Liver- Dilated bile duct with flattened epithelium with 
lumen having Eimeria stiedae oocysts (arrow). H&E stain, 
4X.

Fig 7: Liver- Granulomatous inflammation of hepatocytes 
with central area of necrosis (arrow). H&E stain, 10X.

Fig 8: Ileum- Developmental stages of coccidial parasite 
(arrow) in epithelial cells with mononuclear cell infiltration in 
mucosa. H&E stain, 10X.

Fig 9: Middle Ear- Sub-epithelial inflammation with 
inflammatory cell exudate in tympanic cavity. H&E stain, 
10X.


