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Tuberculosis (TB) is an important bacterial disease 
of non-human primates and remains a serious threat 
to the health of captive non-human primates as well 
as their animal keepers.  The danger of this disease 
lies in its frequency of occurrence, its ability to 
spread rapidly, its high mortality rates and zoonotic 
potential (Garcia et al. 2004a; Vervenne et al. 2004).  
Tuberculosis in nonhuman primates is caused by the 
same organisms that are responsible for tuberculosis 
in humans (Mycobacterium tuberculosis) and cattle 
(Mycobacterium bovis) (Capuano et al. 2003; Flynn et 
al. 2003).  

The study also screened three free ranging non-
human primates of Kaziranga National Park for TB 
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by using Prima TB STAT-PAK 
Assay kit.  PrimaTB STAT-PAK is 
based on lateral flow technology, 
a simple screening assay with 
highly sensitive and highly specific results.  It is an 
easy-to-perform disposable kit which can use serum, 
plasma, or fresh whole-blood samples to provide yes 
or no results within 15 to 20 minutes.  The complete 
test is easy and convenient to administer, and is less 
traumatic to the animals.  When used alone or in 
combination with tuberculin skin testing, Prima TB 
STAT-PAK helps reduce TB transmission.

Materials and methods: A total of 27 carcasses 
of non-human primates of Assam State Zoo and 
Department of Forest and Environment, Government of 
Assam were studied from December 2007 to November 
2009.  The authority of zoo and forest department had 
submitted the carcasses to the Pathology Department, 
College of Veterinary Science, Assam Agricultural 
University, Khanapara for necropsy to determine 
the cause of death.  Postmortem examinations were 
conducted, the gross lesions were recorded and tissue 
samples were preserved in 10% formaldehyde and then 
processed and stained by routine pathohistological 
methods with haematoxyline and eosin.   From the 
affected organs, duplicate sections were also stained 
with special techniques such as Brown and Brenn, 
Ziehl-Neelsen and modified Periodic Acid Schiff.  
Smears were prepared from the caseous material 
inside the tuberculous structures and were also stained 
by Ziehl-Neelsen’s technique.

Three serum samples were collected from free 
ranging non-human primates of Kaziranga National 
Park.  These animals were found injured and had been 
caught and tranquilized for treatment by the assistants 
of Wildlife Trust of India (WTI). Blood/serum samples 
were collected from these animals for different 
diagnostic tests.  Those three serum samples were tested 
for TB by using Prima TB STAT-PAK Assay kit.  This 
ready-to-use assay includes a disposable plastic device. 
A unique cocktail of Mycobacterium tuberculosis and 
Mycobacterium bovis antigens combine with blue 
latex beads that adhere to the sample if the antibody 
is present. A blue band will be visible in the Test (T) 
window signaling a reactive result.  A blue band in the 
Control (C) window indicates a valid test. No band 
will appear in the Test (T) window if the results are 
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non-reactive.
Result: Off the 27 non-human primate carcasses 

examined, six were found to be positive for tuberculosis.  
Macroscopic tuberculous lesions were seen in the liver 
(Image 1), lungs and spleen (Image 2).  The other organs 
like lymph nodes and kidneys also showed lesions but 
to a lesser degree.  The lesion consisted of numerous 
yellowish-white nodules of varying size ranging from 
1 to 10 mm in diameter.  Incision of the nodular growth 
revealed thick caseous material, which contained 
numerous acid fast organisms.  Microscopically, the 
liver showed multiple tuberculous granuloma (Image 
3)  distributed throughout the hepatic parenchyma. 
The granulomes were characterized by cellular debris 
surrounded by macrophages, epitheloid cells and giant 
cells (Image 4) with mild proliferation of connective 
tissue.  The interlobular septa were thickened with 

fibrinous exudates along with neutrophils.  In the lung 
parenchyma tuberculous granuloma showed a central 
area of necrosis with cellular debris surrounded by 
a large number of epitheloid cells, lymphocytes and 
Langhan’s giant cells encapsulated by connective 
tissue.  The spleen showed a central large area of 
necrosis with cellular debris surrounded by a large 
number of epitheloid cells, Langhan’s giant cells and 
lymphocytes surrounded by a capsule of connective 
tissue. Small acid fast organisms were found in the 
cytoplasm or in the epitheloid cells of the affected 
organs.

PrimaTB STAT-PAK  Assay  for detection of 
Tuberculosis: All three samples showed negative result 
(Image 5) indicating the serum did not have antibodies 
to  Mycobacterium tuberculosis  or  Mycobacterium 
bovis.

Image 1. Liver showing tuberculus lesion Image 2. Spleen showing tuberculus lesion 

Image 3. Photomicrograph of liver showing tuberculus 
granuloma H&E X 100.

Image 4. Photomicrograph of liver showing giant cell H&E 
X 400
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Discussion: Tuberculosis is a common and a major 
cause of death in non-human primates (Goswami 1994; 
Goswami & Chakraborty 1996; Martino et al. 2007).  
The macroscopic and histopathological alterations 
found in this study were similar to those described by 
the other researchers.  The postmortal study confirmed 
the earlier report that tuberculosis is widely spread 
in captive animals and therefore a matter of concern.  
In the present study, as only carcasses were supplied 
to the department of pathology, so we did not get the 
chance to detect TB from blood/serum of animals prior 
to death which would help us to confirm the diagnosis 
from both blood/serum test and post mortem lesion.

Although the intradermal tuberculin skin test 
(TST) has been a valuable tool in efforts to control 
tuberculosis in nonhuman primates, but it gives only 
intermittently positive results in serial testing of 
infected animals (Garcia et al. 2004b) and for TST-
positive infected animals (even those with radiographic 
evidence of lung disease) to eventually give negative 
TST results on serial testing due to the development of 
latent infections, anergy associated with progressive 
disease, or other mechanisms that are poorly 
understood (Motzel et al. 2003).  Recent advances in 
the sequencing of the M. tuberculosis genome and the 
development of multiplex microbead assays (MMIA) 
have provided the opportunity to simultaneously 
determine antibody profiles against multiple  M. 
tuberculosis  antigens.  Investigators have reported 
antibody responses to recombinant antigens unique 
to  M. tuberculosis  in infected macaques (Brusasca 
et al. 2003), as well as the value of antibody profiles 
in humans against multiple  M. tuberculosis  antigens 
in TB serodiagnosis and disease states (Davidow et 
al. 2005).  Another assay format that allows for the 

simultaneous evaluation of the pattern of reactivity to 
multiple TB-specific antigens is the multiantigen print 
immunoassay (MAPIA) (Lyashchenko et al. 2000).  In 
this assay, multiple antigens are immobilized in solid 
phase on nitrocellulose membranes as narrow bands 
using a semi-automated airbrush printing device. 
Presence of a visible band is interpreted as a positive 
result (Lyashchenko et al. 2000).

The Prima TB STAT PAK is an improvement 
over the currently common intradermal tuberculin 
test because it produces results within 15–20 minutes 
instead of the currently required 72 hours of repeated 
observations and requires a small volume (~30 μl) of 
serum, plasma, or whole-blood.  The rapid test can be 
performed cage-side and does not require laboratory 
equipment or specific technical training.  This assay 
uses a “cocktail” of three immunodominant TB-
specific antigens (ESAT-6, CFP-10, and MPB83), a 
combination that was sufficient to correctly identify 25 
of 27 (93%) macaques (20 rhesus and 7 cynomolgus) 
experimentally infected with  M. tuberculosis  or  M. 
bovis and testing of 195 uninfected macaques produced 
three (1.5%) false positive results (Greenwald et al. 
2007).

To control the spread of the disease, captive non-
human primates should be screened regularly.  By 
using Prima TB STAT PAK Assay kit, the animals 
which are found positive should be quarantined and 
treated resulting in reduction in the spread of the 
disease to other healthy animals. Animals infected 
with TB may not show symptoms of disease for weeks 
or months (Gibson 1998), but during that time they 
can spread the infection to other animals.  Detection 
of latent TB infections is therefore a high priority in 
the control and prevention of the disease in nonhuman 
primates.  The study suggests that colony managers 
and zoo authorities should screen the animals regularly 
to control the spread of this infectious disease.
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