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Retinal lesion in a Toxoplasma gondii seropositive Bengal tiger
(Panthera tigris) in a private zoo, Kanchanaburi Province
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Abstract

One of 25 Bengal tigers (Panthera tigris) at a private zoo in Kanchanaburi Province had seropositive
against Toxoplasma gondii infection. The animals were physical and ophthalmic examined during routine
annual health check in February, 2013. All of them appeared in normal condition and had no signs of illness.
Their blood was tested negative for feline leukemia virus, feline immunodeficiency virus, feline infectious
peritonitis virus and Toxoplasma gondii using molecular detection of viral antigen. The serological test for
T. gondii infection was performed by latex agglutination test. The seropositive tiger was a 9 years old female
tiger which ophthalmic examination also shown a retinal lesion, a spot of hyperreflective area in right fundus of
the right eye. T. gondii had been shown to implicate as a major contributor to retinal lesions in felids.
Serological evidence and lesion found in the Bengal tiger in this study consistent with 7. gondii infection. Hence,
it was considered as a potential cause. Further study should be performed to confirm the infection and to

identify risk factors for prevention.
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Introduction

Retinal lesions in domestics and wild felids are
usually secondary to disease processes. The lesions
extend from choroid resulting in inflammation or
degeneration of retina. There are various causes of
retinal lesions including hereditary diseases, nutritional
deficiencies, trauma of the head region, hypertension,
and several infectious diseases such as feline infectious
peritonitis (FIP), feline leukemia virus infection (FeLV),
cryptococcosis, and toxoplasmosis (Gelatt, 2004;
Ofri et al. 1996 ). Toxoplasmosis caused by Toxoplasma
gondii, the common parasitic zoonosis widely reported
(Dubey and Beatties ,1988). Cat and other feline species
are definitive host for this organism and T.gondii has
been implicated as a major contributor to feline uveitis and
chorioretinitis is the most common ocular manifestation
(Pfaff et al., 2014; Holland, 1999; Kijlstra and Petersen,
2014; Garweg and, Stanford, 2013;. Rodriguez et al., 1996;
Pleyer et al. 2007).

In Thailand, the incidence of T. gondii infection in
humans was 2.3-21.9% but in some European countries
the incidence was up to 90-93% (Sukthana,2006).
Seroprevalence study of toxoplasmosis in domestic cats
in Thailand reported the seropositive 4.8-10.1% (Sukthana
et al, 2003, Jittapalapong et al, 2007, 2010, Sukhumavasi
et al, 2012). The seroprevalences in healthy captive wild
felids were about 15.4- 42.8% (Thiangtam et al, 2006)
(Buddhirongawatr et al, 2006). A study in Brazil reported
64.9% of wild felids from 12 zoos were T. gondii
seropositive (Silva et al, 2002). Another study in the
United State reported the T. gondii seropositive of
22.4% in free range puma (Felis concolor) and 51.7% in
free bobcat (Lynx rufus) (Kikhuchi et al, 2004).

Data from seroprevalence studies indicated
that toxoplasmosis is common in feline populations.
However, the clinical findings in those populations both
in captive and free range in nature are still limited.
Thiangtum et al., 2006 reported infected tigers showed

clinical signs of convulsion, dropped head roaring and

die and pathological findings include cardiomyositis,
hepatitis and encephalitis. Lloyd and Stidworthy (2007)
have reported 7. gondii infection in a juvenile cheetah
(Actinonyx jubatus). The animal showed signs of rapidly
progressive pyrexia, tachypnea, abdominal effusion, and
hepatomegaly. Postmortem examination revealed
T. gondii in multiple organs. This study examined
physically normal Bengal tigers and described clinical
findings found in the tiger which had seropositive

against T. gondii infection.

Case:

All of 25 Bengal tiger (Panthera tigris) from a
private zoo in Kanchanaburi Province were subjected
for annual health examination in February, 2013. They
were given general anesthesia using standard protocol
(Fowler and Eric, 2003). Medication used for general
anesthesia were atropine sulphate 0.0lmg/kg as a
premedication followed by xylazine hydrochloride 1 mg/
kg and ketamine hydrochloride 4 mg/kg intramuscularly.
Blood was collected from median saphenous vein for 10
ml., divided into aliquoted to 3 ml. in EDTA tube and 7 ml.
Tube. Laboratory test were performed at Faculty of
Veterinary Science, Mahidol University.

Whole blood in EDTA was subjected for
various tests; and analysis for haematological profile,
examination for blood parasite, and antigens identification
for feline immunodeficiency virus (FIV), FeLV, FIP,
and T.gondii by PCR technique. The primer used for
molecular detection of antigens are as follows
(Matteucci et al., 1993): Feline Infectious Peritonitis
virus (FIP) gene FIV gag 346 bp: FIPV1-M-26517F
5'ATg CAT ACT CTg AgT ACC AAg TTT CCA g 3'#,
FIPV1-M-26863R 5'AAC gAT ggT TCT ACT Agg TgT
AgC AAT CAT g 3'#, Toxoplasma gondii SAG1 gene,
primer Toxo 914 bp: Toxo_SAG1_DS29 5TTg CCg CgC
CCA CAC TgA Tg 3'#, Toxo_SAG1_DS30 5'CgC gAC
ACA AgC TgC gAT Ag 3'#, Feline Leukemia Virus
(FeLV): GAG out 350 bp: FeLLV-gag 98F 5'Cgg gCg CgC
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AAgTcTTTg CTg AgA C3'#, FeLV-gag 440R 5'CAg ACA
CCC gTg gAA CgT CTT CCA gg 3'#, GAG in 147 bp:
FeLV-gag 164F 5'¢CA TCT gAC TCg Tgg TCT Cg 3'#,
FelLV-gag 310R 5'CCA gCT TAC CTC CTg ATG gTg 3'#,
LTR 150 bp FeLV-LTR-out-F2 5{Agg AKATCT gTg gTT
AAg CAC CTg ggC C 3'#FeLV-LTR-out-R2 5'ggg AgC
CTg gAg ACT gCT ggC Ag 3'#, Feline immunodeficiency
virus (FIV): FIV gag 197 bp: FIV-gag-666F 5'ggC CAT
TAA gAg ATg TAg TA 3'#, FIV-gag-863R 5'ATT gCC ATA
TCAATT TCCTT 3'#.

Serum was analysed for biochemical profiles and
indirect latex agglutination test (ILAT) was performed
to examine for 7.gondii antibody titer.

Radiographic and ultrasonography of the thorax
and abdomen were performed. The dental check and
scaling were included as a routine health examination.
Ophthalmologic examination was performed with focal
light source, a Shirmer's Tear Test strips (Schering
Plough Animal Health Corporation, Intervet, Thailand) .
The intraocular pressure was measured by applanation
tonometer (TonoPen XL, Medtronics,USA). Fundus
was examined by Pan-Optic (Welch Allyn,USA) and
photographed by fundus camera (Kowa Genesis-D

Retinal Camera;Kowa,Japan).

Results

In the T.gondii seropositive tiger, all of parameters
from haematological examination were in normal range
(Tablel.) No blood parasite was detected. Antigen
detection for FIV, FeLV, FIP, and T.gondii using PCR
technique were negative. Serum biochemistry profile
was in normal range (Table 2.). Antibody titer against
T.gondii presented at 1:64 level while the cut off value
to determine for toxoplasmosis was =1:64.

Radiographic and ultrasonography of the thorax
and the abdomen were unremarkable for organs
abnormalities. The ophthalmologic findings were clear
ocular media, STT were 27 and 28 mm/min, IOP were 23
and 25 mmHg in the left and right eye respectively.

The fundoscopy of the left eye was normal. A focal

hyperreflective area of the tapetal fundus was found in

the right eye. (Figure 1).

Conclusion and Discussion

We examined 25 Bengal tigers in a zoo during a
routine annual health check. The only abnormality
found was retinal lesion in one tiger which had
seropositive for T.gondii. It was an inactive inflammatory
lesion located in the tapetal fundus and was seen as
hyperreflective area with sharp edges. This could be a
result from previous pathological processes such as
chorioretinitis, focal exudative retinal detachment.
These conditions, especially in feline, are systemic
problems. Some infectious diseases causing retinal
lesion besides toxoplasmosis also included FIV, FeLV,
and FIP but these were ruled out because PCR tests
failed to detect the viruses and haematological profiles
which were in normal range did not correlate with those
infections.

Here in T. gondii infection was considered as the
potential cause of the retinal lesion in the Bengal tiger.
Ocular toxoplasmosis had been demonstrated in previous
experimental infection study in which the infected cats
had only retinal lesions with or without signs of other
abnormalities (Dubey and Carpenter, 1993). In our study
the presence of antibody against 7. gondii in the tiger
together with an absence of the parasite DNA in blood as
well as the characteristic of retinal lesion suggested
past infection. For diagnosis of active infection,
histologic demonstration of the parasite or alternatively
identification of parasite DNA is the definitive means
to confirm toxoplasmosis (Gelatt, 2004).

The prevalence of seropositive animals in this
study was 4% compared with 15.4- 42.8% from surveys
in healthy captive felids by Thiangtam et al. (2006) and
Buddhirongawatr et al. (2006). Toxoplasmosis can fatally
affect animals and humans, therefore, the preventive
measures to prevent toxoplasmosis and annual health

check should be carried on in zoo animals.
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Table 1. A result of complete blood count, blood chemistry profile of the tiger compare with reference values.

parameter unit value Reference values®

WBC x10%/ul 6.0 4-24
RBC x105/ul 7.38 4.56-10.7
Hb g/dl 14.1 8.4-22.0
Hct % 41 25-67
MCV fl 57 38.8-93.1
MCH pg/cell 19.2 12.1-29.9
MCHC g/dl 33.6 17.5-46.5
Platelet x10%/ul 238 65-525
Segmented neutrophil x10%/ul 74 35-75
Band neutrophil x10%/ul 0 0-4
Lymphocyte x103/ul 20 20-35
Monocyte x10%/ul 1 0-4
Eosinophil x10%/ul 5 2-12
Basophil x103/ul 0 rare

“"International Species Information System". isis.org. International Species Information System. 2008

Table 2. Blood chemistry profile value

parameter unit value Reference values®
Blood urea nitrogen mg/dl 32 14-56
Creatinine mg/dl 3.8 1.8-3.6
Creatine kinase i 213 25-2500
Alkaline phosphatase i1 11 5-124
Alanine aminotransferase 1U/1 32 22-371
Aspartate aminotransferase 10/ 29 6-148
Total protein g/dl 8.0 0-423
Albumin g/dl 3.8 2.7-5.5

"International Species Information System". isis.org. International Species Information System. 2008
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Figure 1 A round hyperreflective retinal lesion in the right eye in a 6 years old female Bengal tiger (Panthera tigris)

(arrow).(Kowa Genesis-D Retinal Camera; Kowa, Japan)
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