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Granulomas due to various infectious and non-infectious causes 
have been reported in the past in the bovines. However little efforts 
have been made to study its various aspects as a specific pathologica I 
entity. 

The present paper deals with the study of naturally occuring granulo-
mas in bovines as a specific pathological entity, with reference to its 
incidence, etiology, histopathoiogical entity, with reference to its inci-
dence, etiology, histopathology and certain histochemical features. 

Materials and Methods 
Materials for this study were collected from male white cattle and 

buffaloes at the Municipal Slaughter house Amberpet, Hyderabad. Suspe-
cted material from liver, lungs, intestines and lymph nodes etc. were 
collected and fixed in 10% buffered formalir, and processed in routine 
manner and sections were stained by Heamatoxylin and Eosin. Ziehl-
Neelsents, Brown and Bren method, Gridley"s, McManus PAS, Vankossa"s 
and Perl's staining techniques were used where ever necessary as per 
the procedures described in Manual of Histologic staining methods of 
Armed forces Institute of aPthology (Luna, 1968). Selected tissues were 
stained for Alpha naphthyl acetate esterase, (ANAE) as marker for macro--
phagesand its derivatives. These were fixed in cold buffered acetone 
formalin (Yam et a/. 1971 } and further processed and treated in the 
manner followed by Fuzimori et a/. (1981) and Vikram Reddy eta/. (1980) , 
Cells with brownish black precipitate were taken as positive cells 
(Dhingra et al. 1982). 

Results 
i) General 

Granulomas were recorded in 315 cases out of 24225 bovines 
examined with an incidence of 1.3 ~o. A detailed list of various types of 
granulomas with reference to their etiology in different organs is given in 
the table 1. These were found in 121 (38.4%) livers, 91 (28.8%) lungs, 

*Part of Ph, D thesis submitted by Senior author to A. P, A. U., Hyderabad-30, 
Publication No. 228 of Deot. of Pathology. 
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74 (23.4%) lymph nodes, 28 (8.8%) intestines and 1 (0.31 %) testis. 
Etiologically the granulomas were due to parasites in 149 {47.3%) bacteria 
in 62 (19.68%), fungus in one (0.31 %), non—specific and undiscrenable 
causes in 103 (32.61 %) of the cases examined. 

ii) Granulomas due to parasites 

Granulomas due to nematode parasites, and in association with 
degenerating cestode larvae were found in 65 livers (20.630 72 lungs 
(22.85 %O) and 12 intestines (3.8%). Grossly granulomas due to nematode 
parasites were in the form of greyish white foci (2-3 mm diameter) on the 
surface and in the substance of the fiver. Histopathologically these 
revealed necrotic debris in the centre with cut sections of parasites and 
surrounded by epthelioid cells, giant cells, macrophages and lympho—
cytes (Fig. 1). Fibroblastic encapsulation was seen in some. Varying 
degrees of vacuolation and occasionally hemosiderin pigment and acicu-
lar crystals resembling cholesterol (Fig. 2) were observed in epitheloid 
and giant cells. 

I n the intestines these were in the form of nodules measuring 3-5mm 
with necrotic debris and disintegrated worms. Histologically the lesions 
presented the same picture as above except pronounced fibrous tissue 
encapsulation, and infiltrated, with numerous lymphocytes. Granulomas 
associated with degenerating cestode larvae in liver and lungs were in the 
form of encapsulated nodules measuring 0.5 to 5 cm and contained 
caseonecrotic mass and cuticular membrane. Histologically these consi-
sted of caseonecrotic debris with calcified foci surrounded by giant cells, 
and cells with pallisading elongated nulcei and indistinct cell wall 
abutting eosinophilic cuticle, epitheloidal cells, macrophages, enclosed 
in fibrous tissue capsule, infiltrated with lymphocytes (Fig. 3). Macro-
phages, epithelioid cells and cells with pallisading nuclei were found 
to be positive for ANAE. Cuticle was PAS positive. 

iii) Granulomas due to bacteria 

a) Actinobacillosis: These were observed in lungs of six animals in the 
apical and cardiac lobes as areas of consolidation with greyish white 
necrotic foci, Histologically lesions consisted of central gram negative 
colonies of organisms with macrophages and polymorphs adherent to the 
radiating clubs of uniform size and surrounded by macrophages, epithe-
lioid cells, and foreign body giant cells. 

The testis from a bull with Actinobacillosis showed several foci of 
typical granulorr~atous reaction. 

b) Tuberculous granuloma: Granulomatous changes due to Mycobact-
erium tuberculosis were found in lungs, bronchial and mediastinal lymph 
node of 12 bovines (3.8%). Grossly and microscopically lesions were 

typical with presence of acid fast bacteria. 
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c) Johne's disease: Granulomatous changes due to Mycobacterium-
paratubercu/osis were typical grossly and microscopically and were 
found in large intestines and mesenteric lymph nodes in 1 G bovines [5%). 

iv) Fungal granuloma: 

It was observed in a lone bullock in the lung and grossly consisted 
of encapsulated nodules of 0.5 to 3 cm diameter with caseonecrotic mass. 
Histopathologically the lesions revealed branching septate hyphae resem—
bling Aspergillus species, surrounded by macrophages, epithelioid cel ls 
and occasional giant cells in the caseonecrotic debris and enclosed in 
fibrous tissue capsule. The fungal elements could be confirmed by 
Gridley's and PAS methods. 

v) Granulomas due to unknown etiology: 
a) Liver. Granulomatous changes due to undis:ernible etiology were 
observed in 49 livers (15.5%). These lesions consisted of aggregates of 
macrophages in the parenchyma indicative of early granulomas in 20 
l ivers (6.3%). In 13 livers (4.1 ~) IAsions consisted of aggregates of 
macrophages and epithelioid cells only, (Fig 4}. In the rest of the 
granulomatous lesions foreign body and Langhans giant cells w~:re also 
observed. These lesions did not reveal any pathogenic organisms with 
special stains. 

b} Lymph nodes: Lymph nodes in 7 cases (2.2°0) wl~i~h were slightly 
enlarged revealed foci of granu►omatou~s changes with pin~isfi liomoyenous 
material surrounded by epithelioid cells Langl»n and foreign body, giant 
cells or as sheets of epithelioid cells, with few giant cel ls and foci of 
necrosis and calcification in the cortex and medulla (Fig. 5). Sections 
did not reveal any pathogenic organisms with special stains. 

vi) Miscellaneous etiology: 

Granulomatous changes due to pigment of undetermined nature in 

mesenteric and bronchial lymph nodes werQ observed in 39 (12.3%} of 
the cases. Grossly thes? were moderately enlarged with brownish red 
areas in the cortex and medulla. Histopathol~gically large sheets and 
islands of epithelioid cells were observed in the cortex and medulla. These 
cells were large with foamy vacuolated cytoplasm and fin3 brownish red 
granules and vesicular nuclei. The pigment was negative for iron. 

Discussion 

Granulomatous lesions were found in 315 animals with an overall 
incidence of 1 .3°0 of 24225 bovines examined. Lesions due to parasites 
were encountered in 149 (0.59'0) of the cases which was higher than the 
reported incidence of 0.33% by Gill (1975). bacterial granulomas were 
found in 62 (19.G2%) cases which compare favourably with reports of 
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Fig. 1 
Liver —Multiple granulomas due to parasites with pronounced fibrosis 

HErEx80 

Fig. 2 

Liver—Focal aggregates of vacuolated macrophages, epithelioid celis and 
Langhans giant cel ls with acicular clefts H Et E x 320 
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Fig 3 

Lung—Hydatid cysts with thick connective tissue wall and f~eavy 
infiltration of mononuclear cel ls and macrophages with pal l isading nuclei 

H ~tEx100 

Fig. 4 

Liver—Focal aggregates of epithel ioid ce~ls surrounded by macrophages 
H ~ E x 320 
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Fig 5 
Lymphnodes—Section showing necrotic focus surrounded by foamy 

and vacuolated epithelioid cells and foreign body giant cells 

Teylor (1918), Soparkar and Dhillon (1931) and lyer (1944) who enco-
untered 17.5%. 22.856 and 13.3% respectively. Fungal granuloma was 
recorded in a solitary case. A higher incidence of 4.5% was reported by 
Gill (1975). Granulomas due to non—specific and undetermined factors 
were encountered in 103 (32.6%). 

A careful examination of histological picture reveals varying types 
of granulomas. In majority of granulomas encountered the lesion consisted 
of macrophages epithelioid cells, giant cells and varying degree of infilt—
ration of lymphocytes, eosinophils, and with or without necrosis caused 
by parasites, bacteria and fungus. In some, granulomatous lesions con—
sisted of macrophages, epithelioid, and giant cells only with or without 
discernible etiology as in lymph nodes and fiver. The former may be consi—
dered as high turn over and complex granulomas and later high turn over 
and complex granulomas and later high turn over pure granulomas 
as per the criteria laid by Ryan and Spector (1970). The presence of 
eosinophils in granulomas has been attributed to allergic state (Yoshida 
and Cohen, 1974) . 

The histological picture of granulomas due to parasites and fungus 
was similar to that described by earlier workers. 
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Table I 

Various types of granuloma encountered indifferent organs 
with their incidence 

Total No. of Animals examined - 24225 
Lesions encountered - 315 

Organs involved 
No. of 
cases 

recorded 

Percentage 
amongst the 

lesions 

Overall 
percentage 

Granulomas in Liver: 

1. Granulomas with parasites 
2. Granulomas associated with 

degenerating cestode larvae 

3. Granulomas with eosinophils 
precipitate 

15 

50 

7 

4.76 

15.87 

2.2 

0.06 

0.20 

0.02 

4. Granulomas without discernible 
etiology. 

Granuloma in Lungs: 

1. Granulomas associated with 
degenerating cestode larvae 

49 

72 

15.57 

27.85 

0.20 

0.29 

2. Tuberculous granuloma 12 3.8 0.04 

3. Actinobacillosis 6 1.90 0.02 

4. Aspergillus granuloma 

Lymph Nodes: 

1. Granulomatous changes due to 
tuberculosis 

2. Granulomatous changes due to 

1 

12 

0.31 

3.8 

0.004 

0.04 

Johnes disease 

3. Granulomatous changes due to 
pigment 

4. Granulomatous changes due to 
undiscernible etiology. 

/nte; tin es: 

1. Granulomatous changes due to 
parasites 

2. Granulomatous changes due to 

16 

39 

7 

16 

5.07 

12.3 

2.2 

5.07 

0.06 

0.10 

0.02 

0.06 

Johne's disease. 

Other organs 

12 3.80 0.04 

Testis 1 0.31 0.004 
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A survey of granulomas occuring natural ly in white cattle and 

buffaloes was made at the slaughter house, Hyderabad. Lesions were 

recorded in 315 cases out ofi 2425 animals examined with incidence of 

1.3% and were found to be due to parasites (47.3°-~), bacteria (19 68 n), 

fungus (0.31 °o), and undiscernible cGuses (32.6%). I hese were found 

in l iver (38.4%). lungs (28.8%), lymph nodes (23.4°0) intestines (8.8%) 

and testis (0.31 %). Lesions studied were chara;,terized as high ;turnovar 

`complex` or 'pure' granulomas on histopathological basis. 
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