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In the present investigation 1892 cattle carcasses were routinely 

screened for any abnormalities in the lymphnodes in slaughter houses in 

Chittoor District and surroundings. The regional lymph nodes like 

bronchial, mesenteric, suprascapular and prescapular were examined for 

any gross pathological lesions. Only 329 (23.56%) lymph nodes were found 

to be abnormal. 

. - 

The present investigation revealed the pathological involvement of 

different regional lymph nodes in cattle viz mesenteric 144 (43.77%), 

bronchial 70 (2 1.28%), precural62 (1 8.8%)and supra scapular 53 (1 6.1 %) 

lymphnodes. Among different regional lymph nodes the lesions were more 

in mesenteric lymph nodes followed by bronchial lymph nodes. 

Higher incidence of enlargement and oedematous lymph nodes 

followed by hemorrhagic, hemosiderosis and acute lymphadenitis were 

noticed. The various pathological lesions that ware observed in lymph 

nodes were enlarged, oedematous 45 ( 1 3 . 0 ,  hemorrhagic 39(11.9%), 

hemosiderosis 32 (1 1.25%), plant pign;lent 20 (6.07%); melanosis 8(2.43%) 

lipid depositions 20 (6.07%), acute l ~ ~ h a d e n t i l s  30 (9.12%), parasitic 

infections in 18 (5.4%), abscess 16(4.86%), lymphoid depletion 25 

(7 .6.%),caseous lymphadenitis 8 (2.43 %) and chronic lpphadefitis 

28(8.51%). 

The cytologicd smear examinations revealed 191 cases of 

ahomahties out d totd 329 l w p h  node hpressilon smears examined. 

Cytological smears revealed macrophages in 38 cases, eosinophils in 32 

cases, piasma cellls in 22 cases, bipolars in 35 cases parasitic larvae in 12 
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Higher incidence of enlargement and oedematous- lymph nodes

followed by hemorrhagic, hemosiderosis and aCute lymphadenit-is were

noticed. The variOus pathological lesions that ware observed in lymph
nodes were enlarged, oedematous 45 (13.6%), hemorrhagic 39(11.9%),
hemosiderosis 32 (11.25%), plant pigment 20 (6.07%), melanOSis 8(2.43%)
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infections in 18‘ (5.4%), abscess 16(4.8’6%), lymphoid depletiOn. 25.

(7-6‘%),caseous lyml'tadenit-is 8 (2.43%) and chronic lymphadenitzis
28(8.51%)_

The cytological smear examinations revealed 191 cases of
abnemnailities out of total 329 lymph node impression smears examined.

Cytological smears rcVea'ledr macrophages in 38 cases, eosinophils in 32,
cases, mama cells in 24 cases, bipolars‘ in 35 cases parasitic IarVae in. 12



cases, lymphoblast: in 14 cases, epitheloid cells in 48 cases, neutrophils in 

12 cases, mast cells in 11 cases, theileria in 8 cases, filarial worms in 8 

cases and fibroblasts 5 cases. 

Variable cytology was observed depending upon pathological 

conditions. Enlarged hyperplastic lymphnodes and chronic lymphadenitis 

case revealed the presence of macrophages, lymphoblasts, and plasma cells. 

More number of neutrophils were noticed in suppurative lymphadenitis. 

Parasitic lymphadenitis cases revealed eosinophils and persence of parasitic 

larvae. Whereas most of the chronic lymphadenitis cases revealed 

fibroblasts also. 

Out of 108 lymph nodes examined microbioIogically 65 cases 

showed positive for bacterial isolates. In 8 ,4,  13,3, 32 and 5 cases E.coli, 

Pseudomonas, Staphylococci, Streptococci, Pasteurella and 

Mycobacterium were isolated respectively. 

Most of the acute lpphadenitis cases revealed bacterial organisms 

such as pasturella, streptococci, E. coli and Pseudomonas. In suppurative 

lWadeni t i s  cases, staphylococci and mycobacterium were isolated. 

Whereas caseous lymphadenitis cases showed only mycobacterim isolates. 
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cases, lymphoblast in 14 cases, epitheloid cells in 48 cases, neutrophils in

12 cases, mast cells in 11 cases, theileria in 8 cases, filarial worms in 8

cases and fibroblasts 5 cases;

Variable cytology was observed depending upon pathological

conditions. Enlarged hyperplastic lymphnodes and chronic lymphadenitis

case revealed the presence of macrophages, lymphoblasts, and plasma cells.
More number of neutrophils were noticed in snppurative lymphadenitis.

Parasitic lymphadem'tis cases revealed eosinophils and persence of parasitic

larvae. Whereas most of the chronic lymphadenitis cases revealed

fibroblasts also.

Out of 108 lymph nodes examined microbiologically 65 cases

showed positive for bacterial isolates. In 8 , 4, 13, 3, 32 and 5 cases E. coli,

Pseudomonas, Staphylococci, Streptococci, Pasteurella and

Mycobacterium were isolated respectively.

Most of the acute lymphadenitis cases revealed bacterial organisms
such as pasturella, streptOcocci, E. coli and Pseudomonas. In suppurative
IYmphadenitis cases, staphylococci and mycobacterium were isolated.
Whereas case‘ous lymphadenitis cases showed only myCObacterium isolates.
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CHAPTER P 

1. I[NTWODU@TP(PN 

All living organisms are built with natural resistance by various 

mechanisms against diseases infhcted by bacteria, viruses, parasites, fungi, 

chemicals and toxins etc. In the body the lymph nodes are important organs 

involved in providing such a resistance. The important h c t i o n  of lymph 

nodes is to filter and help in removing various substances fiom system and 

thus provides surveillance in the body. Various antigenic substances incite 

tissue reaction when pass through lymph nodes and sometimes cause 

disease. 

The studies on pathological lesions of lymph nodes provides a 

valuable information to aU veterinarians who are concerned with meat -. 

hygiene, public health, and to those scientists who are involved in 

lymphatic system in particular. It also helps in understanding the disease 

pattern of concerned location. 

A perusal of the literature revealed scanty idormation on lymph 

node pathology (4 . Sadi and &dha 1994 and Maiity et a1 2000). In view 

of this the present work was undertaken with the followhg objectives: 

1. To study gross a d  ~s~oonorpho lo~cd  changes in lymph nodes of 

cattle. 

2. TO study cytological8 smears in di~fierent pathobgicd conditions. 

3. Isolation and identification of bactefia from lymph nodes. 
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CHAPTER ll

1._ INTRODUCTION

All living organisms are built with natural resistance by various

mechanisms against diseases inflicted by bacteria, viruses, parasites, fungi,

chemicals and toxins etc. In the body the lymph nodes are important organs

involved in providing such a resistance. The important function of lymph

nodes is to filter and help in removing various substances from system and

thus provides surveillance in the body. Various antigenic substances incite

tissue reaction when pass through lymph nodes and sometimes cause

disease.

The studies on pathological lesions of lymph nodes provides a

valuable information to all veterinarians who are concerned with meat
hygiene, public health, and to those scientists who are involved in
lymphatic system in particular. It also helps in understanding the disease
pattern of concerned location. i

A perusal of the literature revealed scanty mfonnation on. lymph
node pathology (Al . Svadi and Ridha 1994- and Maity et al 2000). In View

of this the present work was undertaken With the following objectives:

1. To study gross and histomorphdlogical changes in lmph nor-(3165 of
cattle.

2. To study Qwerto’cal smears in difi’erent patlélollrogical conditions.

3. Iselatien and identification efbactena fiend lymph nodes,
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CHAPTER I1 

2. REVIEW OF LITERATURE 

The- literature on bacteriological and pathological examination of 

lymph nodes was reviewed. In view of limited literature on lymph node 

pathology in cattle, the relevant aspects of other species were also 

incorporated. 

2.1 INCIDENCE: 

Al-Sadi & Ridha (1994) conducted a pathological study on randomly 

obtained lymph nodes of bovine (76), ovine (103) and caprine (100) 

carcasses and the incidence was 22.3 percent,l5.3 percent and 19 percent 

respectively. Pathological lesions in mediastinah hepatic, renal and 

mesenteric lymph nodes were observed and concluded that lymph nodes of 

apparently healthy cattle, sheep and goat could be the sites of significant 

pathologicd lesions and make the l p p h  nodes unfit for human 

consumption. 

Mai~ty et a/. (2000) exm~hed  a totall of 1187 ly~nlph nodes of ca~ttl~e On 

West @engal and 0~1t of which 234 (19.7%) were fokmd to be abnonnall. 
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CHAPTER II

2. REVIEW OF LITERATURE

The literature on bacteriological and pathological examination of

lymph nodes was reviewed. In view of limited literature on lymph node

pathology in cattle, the relevant aspects of other species were also

' incorporated.

2.1 INCIDENCE:

Al-Sadi & Ridha (1994) conducted a pathological study on randomly

Obtained lymph nodes of bovine (76), ovine (103) and caprine (100)

carcasses and the incidence Was 22.3 percent,15.3 percent and 19 percent

respectively. Pathological lesions in mediastinal, hepatic, renal and

mesenteric lymph nodes were observed and concluded that lymph nodes of

apparently healthy cattle, sheep and goat could be the sites of significant

patholo’e’al lesions and make the lymph nodes unfit for human

Consumption.

Maiuty er a1. (2000) examined a total of 11:87 lymph nodes of Cattle in

West lengal and out 6% Which 234 (19.7%) were fowd to be abnonnal.



They reported pathological lesions in mesenteric 1 1 0 (47.0 1 %) bronchial 

89 (36.03%), supramammary 23 (9.83%) and prescapular 12 (5.13%) 

lymph nodes. The highest incidence of mesenteric lymph node involvement 

was postulated to be due to more involvement of gastrointestinal diseases as 

compared with other systemic diseases. 

2.2 EDEMATOUS/ HYPERPLASIA OF LYMPH NODES 

Misdorp and Wieger (1971) observed enlarged lymph nodes in 

fattened calves of abattoir. Histologically, the enlarged lymph nodes 

revealed hyperplasia of lymphoid tissue in cortex and eosinophils and 

plasma cell infiltration in the medulla. They did not observe any evidence 

of bacterial infection or of the administration of hormones. 

Gibaly et a/ (1993) investigated histopathological changes in lymph 

nodes of cattle by producing BruceZZa melitensis infection experhentally. 

They recorded edema with hyperplasia of reticular cels and scattered 

1pphocytes in the center. 

A- Sadli and Ridha (1994) coldected mediastind, hepatic, rend a d  

meseateric lymph nodes from 103 ovke cases and recorded size, cdor and 
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1pphocytes in the center. 

A- Sadli and Ridha (1994) coldected mediastind, hepatic, rend a d  

meseateric lymph nodes from 103 ovke cases and recorded size, cdor and 

They reported pathological lesions in mesenteric 110 (47.01%) bronchjaI

89 (36.03%), supramammary 23 (9.83%) and prescapular 12 (5.13%)

lymph nodes. The highest incidence of mesenteric lymph node involvement

was postulated to be due to more involvement of gastrointestinal diseases as

compared with other systemic diseases.

2.2 EDEMATOUS/ HYPERPLASIA '01.T LYMPH NODES

Misdorp- and Wieger (1971) observed enlarged lymph nodes in

fattened calves of abattoir. Histologically, the enlarged lymph nodes

revealed hyperplasia of lymphoid tissue in cortex and eosinophils and

plasma cell infiltration in the medulla. They did. not observe any evidence

ofbacterial infection or of the administration ofhormones.

Gibaly et a1 (1993) investigated histopathological changes in lymph

nodes of cattle by producing Brucella melitensis infection eXperimentally.

They recorded edema With hyperplasia of reticular 061118 and scattered

I lymphocytes in the; center.

Al- .Sadi and Ridha (1994) collected mediastinafl, hepatic, renal and

m'esenteric lymph nodes fiom 1‘03 ovine cases and recorded size color and» 3 , l 71'



consistency of each lymph node. Out of 103 wine cases, 4 had reactive 

hyperplasia. In 2 ovine cases, lymphoid follicles were with large g e m a ]  

centers and well defined margins surrounded by a mantle of small 

lymphocytes. They also observed the paracortical lymphoid hyperplasia, 

which was characterized by diffuse paracortical hyperplasia and attenuated 

germinal centers. Extensive paracortical areas in papillary fashion to ward 

the hilar areas characterized medullary cord hyperplasia. The cords 

displayed a considerable number of small l ~ ~ h o c ~ t e s -  

Deeb et al (1 995) made histological study on extra genital lesions in 

namally infected animals with BruceZZa melitensis. Brucella melitensis 

was isolated from udder and supraammarY lymph glands. The 

suprammary  lymph glands showed congestion and edema. 

Day et aZ (1996) reported on clinical a d  pathological featui-es of 3 1 

(jogs w i , ~  a range of s y s t e ~ c  i4hess and granu~omatous lymphadenopathy 

associated the presence of biefkhgence crystallhe materid in 1- 

nodes. The poplilteal lymph R O ~ ~ S  fi0m 4 0 d  of 5 control dogs had 

, ee of reactive change characterized by the presence of evidence of a degr 
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consistency of each lymph node. Out of 103 ovine cases, 4 had reactive

hyperplasia. In 2tovine cases, lymphoid follicles Were with large germinal

centers and well defined margins surrounded by a mantle of small

lymphocytes. They also observed the paracortical lymphoid hyperplasia,

which was characterized by diffuse paracortical hyperplasia and attenuated

germinal centers. Extensive paracortica-l areas in papillary fashion to ward

the hilar areas characterized medullary cord hyperplasia. The cords

displayed a considerable number of small lymphocytes.

Deeb et al (1995) made histological study on extra genital lesions in

naturally infected animals with Brucella melitensis. Brucella melitensis

was isolated fiom udder and supramammary lymph glands. The

supran'mmmary lymph glands showed cOngestiOn and edema.

Day et al (1996) reported on clinical and pathOIOgical features of 31

dogs with a range of systemic illness and [anulomamus lymphadenopathy

assooiated with the presence of birefringence crystalline material in lymph

nodes. The popnteaul. lymph nodes from 4 out of 5 control dogs had

evidence of a degree of reactive change characterized by the presence of



secondary lymphoid follicles and dilatation of medullary sinuses with 

diltration of macrophages. 

Maity et al (2000) examined mesenteric, bronchial, supramammary 

and prescapular lymph nodes in cattle and observed enlargement of lymph 

nodes in 149 cases (63.68%). According to them the lymph nodes were 

pale, enlarged and edematous and soft in consistency. Histologically, they 

observed enlarged lymph nodes with reactive follicular hyperplasia 

characterized by increased number and size of follicles with large number 

1 of immature cells and macrophages. 

( 2.3 HEMORRHAGIC LYMPHNODES : 

The occurrence and etiology of hemorrhages in mesenteric lymph 

1 nodes of cattle at slaughter were studied by Kunst and Reuter (1994). They 

stated that red discoloration in mesentefic lymph nodes of cattle was 

associated with chronic idbmmation (88%) d acute and sub acute 

enteritis (1 2%). 

I ~ a i , ~  et d (2000) o b ~ ~ - ~ e d  laemorrhages ~h 23 cases out ,of 1187 

lpph of cattle. Lmph nodes were swollen wilh dark red to bright 

red co~lor. fistopatholo@cSy hemorrhagic lymph fiddes showed iwge 
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lpph of cattle. Lmph nodes were swollen wilh dark red to bright 

red co~lor. fistopatholo@cSy hemorrhagic lymph fiddes showed iwge 

secondary lymphoid follicles and dilatation of medullary sinuses with

infiltration of macrophages.

Maity et a] (2000) examined mesenteric, bronchial, supramammary

and prescapular lymph nodes in cattle and observed enlargement of lymph

nodes in 149 cases (63.68%), According to them the lymph nodes were

pale, enlarged and edematous and soft in consistency; Histologically, they

observed enlarged lymph nodes with reactive follicular hyperplasia

characterized by increased number and size of follicles with large number

of immature cells and macrophages.

2.3 HEMORRHAGIC LYMPHNODES :

The occurrence and etiology of hemorrhages in mesenteric' lymph

nodes of cattle at slaughter were studied by Kunst and Renter (1994). They

stated: that red diSECOloration in- mescnteric lymph nodes of cattle was

associated with chronic inflammatiOn (88%) and acute and sub acute

enteritis (1.2%). i I

Maiuty- et a1 (2000) observed hemorrhages in 23 cases out of 1:187

lymph nodes of cattle. Lymph nodes were SWOlllen with. dank red to bright-

red color. mstepatholegreafly hemorrhagic lymph nodes showed large



number of erythrocytes in sinuses. Congestion arid extravasation of 

erythrocytes were found in some vessels. 

2.4 LVIMP~DENITFHS 

McKenzie and Donald (1 979) conducted histopathological 

examination of materials received fiom cattle abattoirs that were suspected 

for Tuberculosis and found that Corynebacterium equi associated with 

caseous lymphadenitis and reported that the lesions occurred essentially in 

bronchial lymph nodes. He found that the lesions were well-encapsulated 

granulomatous containing yellowish caseous material centrally with foci of 

mineralisation. Microscopically, granulomas consisted of caseous necrosis 

with heavy neutrophilic infiltration. 

Rogers et al (1980) conducted a study on the distribution of 

Mycobacterium bovis in Queens kind cattle herds. The retro pharyngeal, 

madibala?r, bronchial, mediastinal, mesenteric, prescapular, 

sugrmamary  and hepatic l p p h  nodes were examined. Caseated 

necrosis cdcification were noticed with Langhan's type of cell 

iIda11,tr~tion. The tubercular organisms were isolated on culhwal e x e a t i o n  

of,(89%) nedbsth$, bronchial and retro pharpgeaJ lymph nodes. 
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number of erythrocytes in sinuses. Congestion and extravasation of

erythrocytes were found in some vessels.

2.4 LYMPHADENITIS
McKenzie and Donald (1979) conducted histopathological

examination of materials received from cattle abattoirs that were suspected

for Tuberculosis and found that Corynebacterium equi associated with

caseous lymphadenitis and reported that the lesions occurred essentially in

bronchial lymph nodes. He found that the lesions were well—encapsulated

granulomatous containing yellowish caseous material centrally with foci of

mineralisation. Microscopically, granulomas consisted of caSeouS necrosis

with heavy neutrophilic infiltration.

Rogers et al (1980) conducted a study on the distribution of

Mycobacterium bovis in Queens land cattle herds. The retro pharyngeal,

mandibular, bronchial, mediastinal, mesenteric, prescapular,

supramammary and hepatic lymph nodes were examined. Caseated

necrosis and calcification were noticed with Lang‘han’s type of giant cell

infiltration. The tulberculwar organisms were isolated on cultural examination

or(8*9%) mediastinal, bronchial and retro pharyngeal lymph nodes.



A retrospective study based on necropsy regarding the tuberculosis in 

cattle was made by Shanna et a1 (1985). A total number of 1268 carcasses 

of cattle above 6 months age were examined. Of which 168 exhibited gross 

lesions of tuberculosis. The lesions were confined to the lymph nodes 

associated with respiratory tract alone in 11 5 carcasses. 

Jensen et a1 (1990) studied intestinal and pulmonary mycotic 

lymphadenitis in cattle. Among 4877 slaughtered cattle with tuberculosis 

like lesions in lymph nodes, 94 cases (1.9%) revealed h g a l  hyphae on 

histopathological examination. Mected lymph nodes were mesenteric in 

84 cases (77%) and mediastinal in 7 cases (7.4 %). The lesions were found 

to be granulomatous and consisted of masses of necrotic tissue containing 

scattered foci of calcification. The dammatory cells included were 

lymphocytes, plasma cells, epitholoid cells and giant cells. Hyphae were 

seen in necrotic areas and accompanied by giant cells. Mycotic 

lymphadenitis was caused by Candida and Aspergillus. 

zschock el aZ (1990) made a pathological a d  cultural study of tile 

lpph nodes from the slat~ghltered cattle. Out of 194 smfles from 
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Jensen et a1 (1990) studied intestinal and pulmonary mycotic 
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zschock el aZ (1990) made a pathological a d  cultural study of tile 

lpph nodes from the slat~ghltered cattle. Out of 194 smfles from 

A retrospective study based on necrOpsy regarding the tuberculosis in

cattle was made by Sharma et a1 (1985). A total number of 1268 carcasses

of cattle above 6 months age were examined. Of whiCh 168 exhibited gross

lesions of tuberculosis. The lesions were confined to the lymph nodes

associated with respiratory tract alone in 115 carcasses.

Jensen et al (1990) studied intestinal and pulmonary mycotie

lymphadeniti‘s in cattle. Among 4877 slaughtered cattle with tuberculosis

like lesions in lymph nodes, 94 cases (1.9%) revealed fungal hyphae on

histopathological examination. Affected lymph nodes were mesenteric in

84 cases (77%) and mediastinal in 7 cases (7.4 %). The lesions were found

to be granulomatous and consisted of masses of necrotic tissue containing

scattered foci of calcification. The inflammatory cells included were

lymphocytes, plasma cells, epitholoid cells and giant cells. Hyphae were

seen in necrotic areas and accompanied ‘by giant cells. Mycotic

lymphadenitis was caused by Candida and Aspergillus.

Zschock et a1 (1990) made a pathological and cultural study of the

lymph nodes from the slaughtered cattle. Out of 194 samples fieom



suspected tubercular lymph nodes examined, the acid-fast bacteria were 

detected in 141 cases. 

AJ Sadi and Ridha (1994) noticed a case of caseous lymphadenitis in 

ovine mesenteric lymph nodes collected at an abattoir. The affected lymph 

nodes were grossly enlarged and converted into a single globoid lesion 

upon incision. The lesion consisted of greenish caseous material 

surrounded by a thick capsule. These changes were also visualized 

microscopically. 

N-Sadi and Ridha (1994) also found 2 advanced cases of bovine 

tuberculosis collected at an abattoir. The mediastinal and mesenteric lymph 

nodes were grossly enlarged, yellowish in color and hard in consistency. 

Grating sound was heard when nodes were imked- Microscopically, typical 

foci of grandomatouls ~nflammation with a central adlnixke of necrotic 

material, epitheloid and Langhan7s gimt cells were observed. At periphery 

of the lesilon lymphocytes, plasma c d s  and monocytes were noticed. Acid- 

fast bacilli observed in the caseated necrotb material. 
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upon incision. The lesion consisted of greenish caseous material

surrounded by a thick capsule. These changes were also visualized

microscopically.

Al-Sadi and Ridha (1994) also found 2 advanced cases of bOVine

tuberculosis collected at an abattoir. The mediastinal and mesenteric lyrnph

nodes were grossly enlarged, yellowish in color and hard in consistency.

Grating sound was heard when nodes were incised. Microscopically, typical

foci of granulomatOus inflammation with a central admixture of necrotic

material, epitheloid and Langhan’s giant 06115 were Observed. At periphery

of the lesion lymphocytes, plasma cells and monocytes were noticed. Acid-

fast bacilli were observed in the caseated necrotic material.



Out of a total of 234 abnormal lymph nodes, caseous lymphadenitis 

was found in 3 1(13.25%) in cattle by Maity et a1 2000. Grossly lympll 

nodes were enlarged, hard and indurated with greenish white caseous mass. 

Sections of few lymph nodes showed presence of calcified mass that was 

surrounded by fibrous capsule. Microscopically, caseated lymph nodes 

depicted early caseation intermingled with lymphoblasts and lymphocytes. 

The presence of macrophages, epitheloid cells and Langhan's types of giant 

cells were predoininantly found. . The Mycobacteriurn species was 

identified fiom caseated lymph nodes. 

Maity et al. (2000) observed 16 cases of pyogenic lymph nodes in 

cattle out of 1187and were characterised by small to large abscesses and 

presence of pus in the medullary region with connective tissue 

encapsulation. In few cases, pus cells replaced the normal llistological 

structures of the lymph nodes. 

2.5 ~ A ~ $ I [ $ H C  LYMPMADENETZS 

Lmdsverk et d (1978) made a case study of emaciated adu,llt cow 

wi,th edwgemenlt of 'lyl@i~ nodes. Generallized 

lmphadenopaday with perilypdadeniltis and depletion of lyinphocytes and 
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Lmdsverk et d (1978) made a case study of emaciated adu,llt cow 

wi,th edwgemenlt of 'lyl@i~ nodes. Generallized 

lmphadenopaday with perilypdadeniltis and depletion of lyinphocytes and 

Out of a total of 234 abnormal lymph nodes, caseous Iymphadenitis

was found in 31(13.25%) in cattle by Maity et a1 2000, Grossly lymph

nodes were enlarged, hard and indurated with greenish white cascous mass.

Sections of few lymph nodes showed presence of calcified mass that was

surrounded by fibrous capsule. Microscopically, caseated lymph nodes

depicted early caseation intermingled with lymphoblasts and lymphocytes.

The presence of macrophages, epitheloid cells and Langhan’s types of giant

cells were predominantly found. - The Mycobacterium species was

identified fiom caseated lymph nodes.

Maity et al. (2000) observed 16 cases of pyogenic lymph nodes in

cattle out of ll87and were characterised by small to large abscesses and

presence of pus in the medullary region with connective tissue

encapsulation. In few cases, pus cell‘s. replaced the normal histological

structures of the lymph nodes. _

2.5 PARASITIC LYM-PHADENITHS

Landsverk est a! @978) made a case study of emaciated adult Cow

with generalized eimlangement ' of lymph nodes. Generalized

lymphadenopa'fihy wit-3h perilypmhad’emtls and depletion. of lymphocytes and



histiocytes were observed. In histiocytes and vascular endothelial cells of 

lymph nodes, early stages of protozoan parasites were found. They 

reported that the protozoan was sarcocystis based. 

Jose (1979) observed the presence of both asexual and sexual stages 

of Eimeria in mesenteric lymph nodes of 2 kids that were naturally 

infected. The mesenteric lymph nodes were enlarged. Histopathological 

study showed presence of immature and mature gametes and oocysts in 

cells of sub capsules, cortical and rnedullw sinuses, kabeculae and hiluses 

of mesenteric lymph nodes. The local aggregates of lymphocytes and 

plasma cells with sub mucosal edema were also seen. 

Luckins and Gray (1979) made a pathological study regarding 

presence of Trypanosomes in lymph nodes of cattle and sheep infected with 

T. congolense. The prefemoral nodes of 2 calves and a sheep 

infected with Tcongolense were examined by them hi~tologicdl~. They 

conchded h a t  the T,ypanosomes could be detected l p ~ h  gland jutice as 

in blood strem. f is tol~gi~dly,  parasites were found in the sub capsdar 

sinuses of prefetnord l p p h  nodes of al.1 fie 3 mhnals. Large nkmber of 

intact TvPanosomes were located fie sub s c q l h  sinuses and in the 

histiocytes were observed. In histiocytes and vascular endothelial cells of 

lymph nodes, early stages of protozoan parasites were found. They 

reported that the protozoan was sarcocystis based. 

Jose (1979) observed the presence of both asexual and sexual stages 
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infected. The mesenteric lymph nodes were enlarged. Histopathological 

study showed presence of immature and mature gametes and oocysts in 

cells of sub capsules, cortical and rnedullw sinuses, kabeculae and hiluses 

of mesenteric lymph nodes. The local aggregates of lymphocytes and 

plasma cells with sub mucosal edema were also seen. 

Luckins and Gray (1979) made a pathological study regarding 

presence of Trypanosomes in lymph nodes of cattle and sheep infected with 

T. congolense. The prefemoral nodes of 2 calves and a sheep 

infected with Tcongolense were examined by them hi~tologicdl~. They 

conchded h a t  the T,ypanosomes could be detected l p ~ h  gland jutice as 

in blood strem. f is tol~gi~dly,  parasites were found in the sub capsdar 

sinuses of prefetnord l p p h  nodes of al.1 fie 3 mhnals. Large nkmber of 

intact TvPanosomes were located fie sub s c q l h  sinuses and in the 

histiocytes were observed. In histiocytes and vascular endothelial cells of

lymph nodes, early stages of protozoan parasites were found. They

reported that the protozoan was sarcocystis based.

Jose (1979) observed the presence of both asexual and sexual stages

.of Eimerz’a in mesenteric lymph nodes of 2 kids that were naturally

infected. The mesenteric lymph nodes were enlarged. Histopathological

study showed presence of immature and mature gametes and oocysts in

cells of sub capsules, cortical and medullary sinuses, trabeculae and hiluses

of mesenteric lymph nodes. The local aggregates of lymphocytes and

plasma cells with sub mucosal edema were also seen.

Luckins ‘ and. Gray (1979) made a pathological study regarding

presence of Trypanosomes in lymph nodes of cattle and sheep infected with

Tcongolense. The prefemoral lymph nodes of 2 calves and a sheep

infected with Tco’ngolense were examined by them histolOgiCalily. They

concluded that the Trypanosomes could be detected in lymph gland juice as

In blood stream. Histologically, parasites were found In the sub capsular

sinuses of prefemoral lymph B'Od‘es of all the 3 amnmals. Large mmber of

intact Tiypanosomes were located in, the sub scapular sinuses and in the



sinuses of trabecular and hilar region of node, but not observed in cortical

or medullary lymphoid tissue of the nodes.

Irvin and Vander (1980) conducted ovine lymphoid survey in New

Zealand. Histopatholically they observed calcified parasitic lesions with

eosinophilic infiltration and hemosiderin accumulations in 500 samples,

Morrison et al (1982) studied the response of murine (mice)

lymphoid system in a chronic infection due to Tiypanosoma congolense. A

si 'ficant proliferative response in lymph nodes occurred 3 weeks of

infection and involved mainly the B—dependent follicular areas in Which

there were marked genuinal center formation. This Was associated with the

appearance of large number of macrophagesrin the medullary cords and in

lymph nodes sinuses. There was no obvious lymphoid depletion,

Bundza‘and Gardiner (1990) comilucted a study between 1977 and

1989 on 12 cattle lymph nodes at slaughter. They found the Ind-ration of

larval parasites in the mesenteri'c lymph nodes. The parasitic lesiOns were

found in 9 (cows, 2 steers and one heifefi Macroscopicallly all animals had

are-en ere-ei- upto 5 mm in diameter in lymph modeS- Pam‘ites were; not fwd



in zones of eosinophils in serial sections of animals 1 and 2. Animals 3 to 

12 had larval parasites in sections of mesenteric lymph nodes. Animal 3 

had several filarial Nematodes of Seteria S ~ S  and 4 had Chabertia sps 5,6,7 

Esophagostom urn radiatunz Strongyloids Stephen ofilaria stelesi and Setaria 

sps were seen in 9, 10 and 1 1 animals respectively. All these surrounded 

by a zone of eosinophiI~ showing clvonic lymphadenitis. 

Al-Sadi & h d h a  (1994) conducted a pathological study on ovine 

lymph nodes and found nymphal Lingatula of mesenteric lymph nodes. 

The lymphal stage was well encapsulated. 

Thiruthalinathan et a1 (1998) observed the enlargement of parotid 

lymphgland in d l  4 calves with petichial hemorrhages in parotid 

lymphgland. Lymphgland smears showed presence of schizonts and 

piroplasms of Theileria annulala. 

The lnfectilon rate of Lingalula serrata nymph in livers and 

mesentefic of 200 sheep were investigated by Shekiufor~~sh and Arzani 

(2001) in S,hitr= house. The rnesenteric lylnpll nodes in 23 slgeep 
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sps were seen in 9, 10 and 1 1 animals respectively. All these surrounded 

by a zone of eosinophiI~ showing clvonic lymphadenitis. 

Al-Sadi & h d h a  (1994) conducted a pathological study on ovine 

lymph nodes and found nymphal Lingatula of mesenteric lymph nodes. 

The lymphal stage was well encapsulated. 

Thiruthalinathan et a1 (1998) observed the enlargement of parotid 

lymphgland in d l  4 calves with petichial hemorrhages in parotid 

lymphgland. Lymphgland smears showed presence of schizonts and 

piroplasms of Theileria annulala. 

The lnfectilon rate of Lingalula serrata nymph in livers and 

mesentefic of 200 sheep were investigated by Shekiufor~~sh and Arzani 

(2001) in S,hitr= house. The rnesenteric lylnpll nodes in 23 slgeep 

in zones of eosinophils in serial sections of animals 1 and 2. Animals 3 to

12 had larval parasites in sections of mesenteric lymph nodes. Animal 3

had several filarial Nematodes of Seteria sps and 4 had Chabertz'a sps 5,6,7

Esophagostomum radiatum Strongyloids Stephonofilaria stelesi and Setaria

sps were seen in 9, 10 and 11 animals respectively. All these surrounded

by a zone of eosinophils showing chronic lymphadenitis.

Al-Sadi & Ridha (1994) conducted a pathological study on ovine

lymph nodes and found nymphal Lingatula of mesenteric lymph nodes.

The lymphal stage was well encapsulated.

Thiruthalinathan et al (1998) observed the enlargement of parot-id

lymphgland in all 4 calves with petichial hemorrhages in parotid

lymphgland. Lymphgland smears shoWed presence of schizonts and

piroplasms of Theileria annulata.

The infection rate of Lingatula serrata nymph in livers and

mesenteric of 2010 sheep were investigated by Sh'ckarforou-sh- and Arzam‘

(2001) in Shriraz slaughter house. The mesenteric lymph nodes in 23 sheep



(1 1. 5%) and in 6 livers (3%) were found infected by Lingatula serrata 

nymph. 

2.6 PIGMENTATION OF LYMPHNODES 

2.6.1 Carotinoid pigmentation 

Ladds (1986) reported the deposition of orange carotinoid pigment 

in the lumbar lymph nodes. Similar pigmentation of the liver and hepatic 

lymph nodes has been attributed to ingestion of a toxin possibly of plant 

origin. 

2.6.2 Hemosiderosis 

Al-Sadi and Ridha (1994) observed hemosiderin in 2.9%cases out of 

103 ovine and caprine cases and observed hemosiderin pigment as coarse 

brown granules in macrophages of the medulllq areas of lymph nodes. 

Day et a1 (1996) conducted a pathotbo)ogical study and electron 

~croscopic  analysis on 31 dogs in industrial area with a range of systemic 

illness m d  grant~lornatous lymphadenopathy associated with h lynph 

nodes. Twenl@ lymph nodes showed1 the presence of varisblle quan~ti~ties of 

homosiderin wi~th in Le  macroplaages df $he meddla. In 4 lymph nodes tile 
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(11. 5%) and in 6 livers (3%) were found infected by Lingatula serrata

nymph.

2.6 PIGMENTATION OF LYMPHNODES

2.6.1 Carotinoid pigmentation

Ladds (1986) reported the deposition of orange carotinoid pigment

in the lumbar lymph nodes. Similar pigmentation of the liver and hepatic

lymph nodes has been attributed to ingestion of a toxin possibly of plant

origin.

2.6.2 Hemosiderosis

Al-Sadi and Ridha (1994) observed hemOsiderin in 2.9%cases out of

103 ovine and caprine cases and observed hemosiderin- pigment as coarse

brown granules in macrophages of the medullaiy areas of lymph nodes.

I Day et al (1996) conducted a pathologiCal study and Electron

microscopic analysis on 3-1 dogs in industrial- area with a range of systemic

illness and. [anulomateus lymp‘hadenopathy associated with in lymph

nodes. Twenty lymph nodes Showed the presence of variable quantities of

hemasjdepin with in the macrophages of the medulla. In 4 l’ympli- nodes the



hemosiderin was associated with sinus or parenchyma hemorrhages. In fillr 

lymph nodes there was evidence of hemorrhages without tissue 

hemosiderin deposition. One case was diagnosed cytologically .The stained 

smears revealed neutrophils, macrophages with intracellular birifiingent 

crystals and some extra cellular crystalline fragments. In some lymph nodes 

hemosiderosis was associated with matrix background. 

2.6.3 Melanosis 

Al-Sadi and Ridha (1994) noticed presence of melanin pigment in 

one case (O.g%)out of 103 cases in sheep and goat. The melanin pigment 

appeared as fine rounded dark brown granules in the phagocytic cells with 

in medullary areas of ovine lymph nodes. 

2.7 MINERAL DEPOSITION IN LYMPHNODES 

& - ~ u l o m a t o u s  lymphadenopathy was obsexved by Day et al (1 996) 

in dogs reared i,n hdushial area due to more X I I O W ~ ~  of sililcon, copper, and 

calcium with lesser X I I O L ~ ~  of phos~llorous, sodiln, potassillln, 

iron, magnesitm, t i t ~ ~ m ,  n(icke1 a d  C I W O ~ ~ ~ .  The mineral content was 

observed by Electron Microscopilc analysis. dd the lynph nodes showed 

d,iRerent stages of ~ l i s ~ o p a t h ~ ~ ~ ~ o g ~ a l  clqiunges. 
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hemosiderin was associated with sinus or parenchyma hemorrhages. In four

lymph nodes there was evidence of hemorrhages without tissue

hemosiderin deposition. One case was diagnosed cytologically .The stained

smears revealed neutrophils, macrophages with intracellular birifringen-t

crystals and some extra cellular crystalline fragments. In some lymph nodes

hemosiderosis was associated with matrix background.

2.6.3 Melanosisv

Al-Sadi and Ridha (1994) noticed presence of melanin pigment in

one case (0.9%)out of 103 cases in sheep and goat. The melanin pigment

appeared as fine rounded dark brown granules in the phagocytic cells with

in medullary areas of ovine lymph nodes.

2.7 MINERAL DEPOSITION IN LYMPHN‘ODES

Granulomatous lymphadenOpathy was obSerVed ‘by Day et a] (1996)

in ‘dogs reared in industrial area due to more affloun-ts of silicon, copper, and

calcium alummum, with lesser amount of phosphorous, sodium, potassium,

iron, magnesium, tltamum, nickel and chrommum The mineral. content was

observed. by Electron Microscopic analysis. All the lymph. nodes Showed

different stages or:lnzstcpatnotogicai changes.



2.8 NEQDIPLASlIA OF LYMPHNODES 

Singh et al (1980) made clinic0 pathological studies on lympll 

sarcoma in Indian Buffaloes. I92 debilitated adult buffaloes with enlarged 

superficial lymph nodes were procured after examination about 70,000 

buffaloes. After a period of between 75 days and a Year, under observation 

they were killed for postmortem examination and found lymph sarcoma in 

50 cases. About 5000 buffalo carcasses were also examined at various 

abattoirs in the country. 1277 cases were suspected of lymphosacrorna on 

the basis of gross lesions. The tissues from 283 cases were examined 

histopat~o~ogically they revealed lymphoarcoma lesions in 170 cases. 

Valli et al (1 98 1) studied the histoc~tolog~ of lymphoid tumors in 

dog, cat and cow made a retrospective study of lymphomas in 72 dogs, 

81 cats 90 cows. He found that out of 90 cows studied, 50 cases 

showed non-cleaved cell type l ~ m ~ h ~ ~ ~ ~ ,  7 nodular non-cleaved cell type 

of tumors and one nodular ckaved cell 

-sadi and R&a (1994) cond~lcted a ~atllolo@cal study on spben 

and lymph nodes of 76 bovine, 
103 ovine and 100 caprine carcasses. out of 

"/hich 2 cases of bovine lym'phosarcnma were seen. The neoplasu~~ was 
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2.8 NEOPLASHA 0F LYMPHNODES

Singh et a! (1980) made clinico pathological studies on lymph

sarcoma in Indian Buffaloes. 192 debilitated adult buffaloes with enlarged

superficial lymph nodes were procured after examination about 70,000

buffaloes. After a period of between 75 days and a year, under observation

they were killed for postmortem examination and found lymph sarcoma in

50 cases. About 5000 buffalo carcasses were also examined at various

abattoirs in the country. 1277 cases were suspected of lymphosacroma on

the basis. of gross lesions. The tissues from 283 cases were examined

histopathologically and they revealed lymphoarcoma lesions in 170 cases_

Valli er a! (1981) studied the histocytology of lymphoid tumors in

dog, cat and cow and made a retrospective study Of lymphomas in 72 dogs,

81 cats and 90 cows. He found that out of 90 cows studied, 50 cases

Showed non-cleaved cell type lymphomaS, 7 nodular H'OH‘CI'eaVCd Cell type

of tumors and one nodular cleaved cell type tumor.

. Al -Sadi and Rjdha (1994) conducted a pathological study on Spleen

and lymph nodes of 76. bovine, 103 ovine and 10003190116 carcasses. Out of

which 2 es of bovine lymphosarcoma Were seen. The neOplasm was
,casm ‘ ‘ .1



! multicentric involving all of the examined lymph nodes. Affected IYIIIP]~ 

nodes were swollen with finn consistency and of grayish white color. On 

cut section it was diEcult to distinguish the cortex fkom the medulla. 

Microscopically obliieration of the cortex, medullary cords and sinusoids 

by neoplastic cells were noticed. 

2.9 CYTOLOGICAL SMEAR EXAMINATION 

Mills (1984) made a study regarding the diagnosis fiom lymph nodes 

I by f i e  needle aspiration cytology from the enlarged lymph node of 62 

animals (40 dogs 16 cats, 4 horses and 2 goats) over 6 years period. 

Concurrent histopathological examinations were performed on 34 out of 62 

cases (1 8 dogs, 10 cats, 4 horses and 2 goats) either on lymph nodes 

surgically excised or at postmortem. Of 62 cases, 36 were diagnosed 

cytologically as lyrnphosarcoma, 7 as metabolic neoplasms, 3 as septic 

lymplladenitis, and 9 as reactive lymph node hyper plasia with possible 

hypersensitivity. Results of 34 histopathological sections were in agreement 

wi~th cytology in 33 cases (97%). 

el al (1988) surveyed a total of 7300 cattle for 

,miasis by thin thick Mood s1ne.r and lymph gland bio,psy Tnypanoso 
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Concurrent histopathological examinations were performed on 34 out of 62 

cases (1 8 dogs, 10 cats, 4 horses and 2 goats) either on lymph nodes 
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,miasis by thin thick Mood s1ne.r and lymph gland bio,psy Tnypanoso 

)6

multicentric involving all of the examined lymph nodes. Affected lymph

nodes were swollen with firm consistency and of grayish white color. On

cut section it was difficult to distinguish the cortex from the medulla,

Microscopically obliteration of the cortex, medullary cords and sinusoids

by neoplastic cells were noticed.

2.9 CYTOLOGICAL SMEAR EXAMINATION

Mills (1984) made a study regarding the diagnosis from lymph nodes

by fine needle aspiration cytology fiom the enlarged lymph node of 62

animals (40 dogs 16 cats, 4 horses and 2 goats) over 6 years period

Concurrent histopathological examinations were performed on 34 out of 62

cases (18 dogs,lO cats, 4 horses and 2 goats) either on lymph nodes

surgically excised or at postmortem. Of 62 cases, 36 were diagnosed

cytologically as lymphosarcoma, 7 as metabolic neoplasms, 3 as septic

lymphadenitis, and 9 as reactive lymph node hyper plasia' with possible

hypersensitivity. Results of 34 histopathological sections were in agTCCment

Wit-h cytology in 33 cases (97%).

Awan et a! (1988) surveyed 21 total of 73-00 cattle for

Twpanosomiasis by thin and thick blood smear and lymph gland biopsy



smear examination during the dry and wet seasons in 1979 and 1980. 307 

(4,2%) were positive. The prevalence ranged from 1 17 (3.1 1 %) of 3758 in 

the dry season, and 190 (5.36%) of 3542 in the wet season. Trypanosoma 

v i v a  was the most common species. congolense and T. brucei were 

frequent. 
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smear examination during the dry and wet seasons in 1979 and 1980. 307

(42%) were positive. The prevalence ranged from 117 (3.11%) of 3758 in

the dry season, and 190 (5.36%) of 3542 in the wet season. Trypanosoma

vivax was the most common species. T. Congolense and T. brucei were

frequent.
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CHAPTER I11 

3. MATERIALS AND METHODS 

3.1 SOURCE 

TO study the pathological and bacteriological examination of lymph 

nodes in cattle mesenteric, mediastinall bronchial, prescapular and precural 

lymph nodes were collected from different slaughterhouses in Chittoor 

District and surroundings. A total of 1892 cattle which were brought to 

slaughter were examined and collected 1396 lymph nodes showing gross 

lesions. 

3.2 MODE OF COLLECTION 

The lymph nodes along with capsule were collected and brought to 

the laboratory and stored at 4°C. The lymph nodes were incised aseptically 

and the swabs were collected and processed for isolation and ifdentification 

of bacteria. The impression smears were also taken from the sections of 

lymph nodes for cytological and bacferiodogi~cal exmhatilOn. Subseqtlently 

the lymph. nodes were stored in 10% buffered fonnalin br 

~listopathological examinatil011. 
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CHAPTER III

3. MATERIALS AND METHODS

3.1 SOURCE

To study the pathological and bacteriological examination of lymph

nodes in cattle mesenteric, mediastinal/ bronchial> prescapular and precural

lymph nodes were collected from different slaughterhouses in Chjttoor

District and surround-'mgs. A total of 1892 cattle which were brought to

slaughter were examined and collected l396 lymph nodes showing gross

lesions.

3.2 MODE OF COLLECTION

The lymph nodes along with capsule were collected and brought to

the laboratory and stored at 4°C. The lymph nodes were incised aseptically

and the swabs were collected and prOCeSSed for isolation and identification

Of bacteria. The impressiOn smears were also taken from the sections of

lymph nodes for cytological and bacteriological examination. Subsequently

the lymph, nodes Were stored in 10% buffered fonnalin fer

histop-athologica-l examination.



3.3 METHODS EMPLOYED 

3.3.1 Bacterial isollatioaa 

Direct smear examination: 

The impression smears collected from lymph nodes were stained 

with Z e N  Neilson's method of staining for the presence of acid-fast 

bacteria. 

The swab materials were streaked on the blood agar and incubated at 

37°C for 48to72 hours and recorded the colony morphology. Subsequently 

the organisms were inoculated for W h e r  characterization as described in 

Bergey's manual.(Buchanan et a1 1974) 

The following selective media were used for bacterial isolation 

I .  Macconky's agar 

2. Eosin methylene blue agar 

3. Potato dextrose agar mediu'm 

4. Baain heart h s i o n  agar medium 

5.    ow em stalin Jenson medilm 

6. Nutrient agar 
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3.3 METHODS EMPLOYED

3.3.11 Bacterial isolation

Direct smear examination:

The impression smears collected from' lymph nodes were stained

with Zeihl Neilson’s method of staining for the presence of acid-fast

bacteria.

The swab materials were streaked on the blood agar and incubated at

37°C for 48to72 hours and recorded the colony morphology. Subsequently

the organisms were inoculated for further characterization as described in

Bergey’s manual.(Buchanan et al 1974)

The following selective media were used for bacterial isolation

l. Macconky's agar

2. Eosin methylene blue agar

3. Potato dextrose agar medium

4. Brain heart infusion agar medium

5. Lowern stain Jenson medium

6. Nutrient agar



The bacteria were identified by using the following tests. 

1 - Coagulase test 

2. Catalase test 

3. Voges Press Kause test was done by Barits method. 

4. Indole test 

5. Fermentation test 

3.3.2 Cytological smear examination 

The imprint films that were collected on slides were stained by 

Wright, Giemsa and Leishman's stain. The slides were examined under 

microscope and recorded the results. 

3.3.3 Histopathological examination 

The one half of each lymph node that was stored in 10% 

buffered formalin was processed routinely for histopathological 

examination. Sections of 5 to 6 microns thickness were made and stained 

by Haematoxylin and E o s ~ .  (Lma, 1968). 
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3.3.3 Histopathological examination 

The one half of each lymph node that was stored in 10% 

buffered formalin was processed routinely for histopathological 

examination. Sections of 5 to 6 microns thickness were made and stained 

by Haematoxylin and E o s ~ .  (Lma, 1968). 

The bacteria were identified by using the following tests.

1- Coagulase test

2. Catalase test

3. Voges Pross Kause test was done by Baiits method.

4. Indole test

5. Fermentation test

3.3.2 Cytological smear examination

The imprint films that were collected on slides were stained by

Wright, Giemsa and Leishman's stain. The slides were examined under

microscope and recorded the results.

3303 Histopathological examination

The one half of each lymph node that W38 stored in 10% neutral

buffered formalin was processed routinely for histopathologiCal

examination. Sections of 5 to 6 microns thickness were made and Stained

by Haematoxylin and Eosin. (Luna, 1968).
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CHAPTER HV 

4. RESULTS 

4.1 INCIDENCE 

Among 1396 lymph nodes of cattle examined for any gross .' 

pathological lesions only 329 (23.56%) lymph nodes were found to be 

abnormal. 

Various pathological lesions that were observed in lyrnph nodes were 

enlarged and edematous 45 (13.6%), hemorrhage 39(11.9%), 

hemosiderosis 32 (9.7%), acute lymphadenitis 30 (9.12%), hyperplasia 

zg(8.5 1 %), chronic lymphadenitis zg(8.5 1 %), lymphoid depletion 25 

(7.6%), plant pigment 20 (6.07%), lipid deposition 20 (6.07%), parasitic 

infection in 18 (5.47%), melanosis 18(5.47%) d ~ c e s s  16 (4.86%), caseous 

lymphadenitis 8 (2.43%) and neoplastilc conditions 2(0.6%)and were shown 

in table 1 and fig. 1 

The detailed revealed higher incildence of edargemen,t 

and edematous lylnph nodes followed by hemorrllagifc, hemosiderosis and 

then acute lymphadenitis. 
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CHAPTER HV

4. RESULTS

4.1 INCIDENCE

Among 1396 lymph nodes of cattle examined for any gross

pathological lesions only 329 (23.56%) lymph nodes were found to be

abnonnal.

Various pathological lesions that were obServed in lymph nodes were

enlarged and edematous 45 (13.6%), hemorrhagic 39(ll.9%),

hemosiderosis 32 (9.7%), acute lymphadenitis 30 (9.12%), hyperplasja

28(8.51%),I chronic lymphadenitis 28(8.51%), lymphoid' depletion 25

(7.6%), plant pigment 20 (6.07%), lipid deposition 20 (6.07%), parasitic

infection in 18 (5.47%), melanosis 18(5.47%) abscess 16 (4.86%), Gaseous

lymphadenitis 8 (2.43%) and neoplastic conditions 2(0.6%)and were Shown

in table 1 and fig. 1

The detailed examination revealed higher incidence of enlargement

and edematous lymph nodes followed by hemorrhagic, hemosiderosis and

then acute lymphadenitis.
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Table 1 : llNCllDlENClE 01F HISTOPATHOLOGHCAL lLlESllONS OF
DIFFERENT LYMPHNODES

F teric Precrural Bronchial TotalName of the M£;:ph Suprascgplillflr Lymph Lymph %
Condition Nodes Lymph 0 es Nodes Nodes

Congestion & 18 14 7 6 45 13.6
Edema

12 39 11.9Hemorrhages 1 8 2 7

3 5 28 8 5Hyperplasia 12 8 .

l‘ _ 9 - 20 6.07Plant pigment 1 1

. 4 8 6 32 9.7Hemosiderosm 14

M 1 . 8 4 2 4 18 5.47e anin

Lipid 12 4 4 - 20 6.07
deposition __’_______
Acute 16 2 4 8 30 9.12
lymphadenitis /

6 28 8.51Chronic 14 2 6
lymphadenitis //--

2 8 2.4"Caseous 4 ’ 2 Jlymphadenitis / 2 18 5
2 .47Parasitic 8 6

infection /
/ _ 2 8 16 4.86

Ab8cess 6 f .
/ 2

- - 2 0.6
Tumors ‘ p x
/l .V

6 11 25 7.6Lymphoid 3 5 . ‘
depletion //

53 62 70 329
Total ‘L/ .
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The present investigation also revealed different pathological 

involvement of different lymph nodes in cattle viz mesenteric 144 (47.3%), 

bronchial 70 (2 1 3%) precrural 62 (1 8.84%),and suprascapular 53 (1 6.1 %) 

lymph nodes. Among prescapular, bronchial, precrural and mesenteric 

lymph nodes , the lesions were more in mesenteric lymph nodes followed 

by bronchial lymph nodes. The different -.types of pathological lesions 

encountered in different lymph nodes recorded in cattle were given in 

table I. 

4.2 EDEMATOUS LYMPH NODES 

Among 1396 lymph nodes observed, 44 lymph nodes (13.6%) found to 

be edematous (Table l).The incidence of edematous lymph nodes was 

18,14, 7,and 6 cases in mesenteric, prescapular, precrural and bronchial 

lymph nodes respectively. 

Grossly the lymp11 nodes were pale enlarged, edematous, soft in 

consistency a d  turgid. On cut section bulged out appearance was seen. 

(Fig 2,3 &4 ) Microscopically proliferation of lymphatic parenchyma and 

follicular hyperplasia were seen prominently. Lymph sinuses were filled 

with lymphocytes, immature lymphocytes, mononuclear cells, plastna cells 
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The present investigation also revealed different pathological

involvement of different lymph nodes in cattle viz mesenteric 144 (47.3%),

bronchial 70 (21.8%) precrural 62 (18.84%),and suprascapular 53 (16.1%)

13’1t nodes. Among prescapular, bronchial, precrural and mesenteric

lymph nodes , the lesions were more in mesenteric lymph nodes followed

by bronchial lymph nodes. The different .types of pathological lesions

encountered in different lymph nodes recorded in cattle were given in

table I.

4.2 EDEMATOUS LYMPH NODES

Among 1396 lymph nodes observed, 44 lymph nodes (13.6%) found to

be edematous (Table 1).The incidence of edematous lymph nodes was

18,14, 7,and 6 cases in mesenteric, prescapular, precrural and bronchial

lymph nodes respectively.

Grossly the lymph nodes were pale enlarged, edematous, soft in

cOnsistency and turgid. On cut section bulged out appearance was seen.

(Fig 2,3 &4 ) MicrOscOpically proliferation of lymphatic parenchyma and

follicular hyperplasia were seen prominently. Lymph sinuses were filled

With lymphocytes, immature lymphocytes, mononuclear cells, plasma cells



and neutrophils. From few lymph nodes Pasteurella spsy Streptococci , 

Pseudornonas and E. coli bacteria were isolated.(Table 2) 

4.3 HEMORRHAGIC LYMPH NODE 

Hemorrhages were found in 39 lympll nodes (1 1.9%) (Table . l  ) and the 

incidence of hemorrhages in lymph nodes was 18, 12,7 and 2 cases in 

mesenteric, bronchial, precrurd and pre scapular respectively. Grossly 

lymph nodes were swollen and dark red colored on cut section. Hyperemic 

areas were seen focally (Fig. 6 ) in majority of the cases and diffusely 

(Fig.7) in few lymph nodes. Microscopically large number of erythrocytes 

in lymph sinuses and congestion of blood vessels was noticed in many 

areas (Fig .8&9). PasturelkI Sps, Strepfococci sps and E. c0li sps were 

isolated from these lymph nodes. 

4.4 H~PERPLASTIC LYMPHNODES 

Hyperplasia was noticed in 28 (8.5%) l~mpll nodes ( Table]). The 

incidence was 12,8 ,5 and 3 cases in mesenteric, sllprascapalar , bronchial 

and pre cmral lymph nodes respectively (Table -1) 
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and neutrophils. From few lymph nodes Pasteurella sps, Streptococci

Pseudomonas and E. coli bacteria were isolated.(Table 2)

4.3 HEMORRHAGIC LYMPH NODE

Hemorrhages were found in 39 lymph nodes (11.9%) (Table .1 ) and the

incidence of hemorrhages in lymph nodes was 18, 12,7 and 2 cases in

mesenteric, bronchial, precrural and pre scapular respectively. Grossly

lymph nodes were swollen and dark red colored on cut section. Hyperemic

areas were seen focally (Fig. 6 ) in majority of the cases and diffusely

(Fig.7) in few lymph nodes. Microscopically large number of erythrocytes

in lymph sinuses and congestion of blood vessels was noticed in many

areas (Fig .8&9). Pasture/la sps, Streptococci sps and E. coli sps were

isolated from these lymph nodes.

4.4 HYPERPLASTIC LYMPHNODES

Hyperplasia was noticed in 28 (8.5%) lymph nodes ( Tablel), The

incidence was 12,8 ,5 and 3 cases in mesenteric, suprascapular , bronchial

and pre crural lymph nodes respectively (Table .1)



Fig. 2. Enlarged and edematous prescapular Lymph node. 

Fig. 3. Edematous prescapular lymph node on cut section 

Fig. 4. Edematous bronchial lymph node on cut section. 

Fig. 7. Hemorrhagic bronchial lymph node on cut 
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Fig. 2_ Enlarged and edematous prescapular Lymph node.

Fig. 3. Edematous prescapular lymph node on cut section

Fig. 4. Edematous bronchial lymph node on cut section,

Fig 5. Bronchial Lymph nodezEdematous cortex H&E x70

Fig. 6. Focal areas of Hypercmia in mescnteric lymph dno 6

Fig. 7. Hemorrhagic bronchial lymph node on c tu section.





These lymph nodes were enlarged, gray in color, firm and hard in 

consistency. Follicles prominently noticed in most of the lymph nodes (Fig 

no 10&11). 

Microscopically hyperplasia of the paracortical and medullary cord 

was noticed in majority of the cases. Few cases revealed follicular 

I hyperpIasia. Paracortical hyperplasia ~haracterized by presence of more 

i number of large lymphoid cells with prominent nuclei in paracortical area 

and attenuated germinal centers. h medullary cord h~pedas i a ,  extension 

of paracortical area in papilhry fashion towards hilar region was seen (Fig 

was characterized by increase in 1 2,13, & 1 4). Follicular hype~lasla 

number and size of follicles in cortex. Medullary sinuses were displaced by 

more number of immature cells. The follicles Were vary in size with well 

defined margins by a mantle of small ]~m~hoc~tes . (Fig  .15) 
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ou t  of 329 lymph nodes 
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tile fat deposition W 

These lymph nodes were enlarged, gray in color, firm and hard in 

consistency. Follicles prominently noticed in most of the lymph nodes (Fig 

no 10&11). 

Microscopically hyperplasia of the paracortical and medullary cord 

was noticed in majority of the cases. Few cases revealed follicular 

I hyperpIasia. Paracortical hyperplasia ~haracterized by presence of more 

i number of large lymphoid cells with prominent nuclei in paracortical area 

and attenuated germinal centers. h medullary cord h~pedas i a ,  extension 

of paracortical area in papilhry fashion towards hilar region was seen (Fig 

was characterized by increase in 1 2,13, & 1 4). Follicular hype~lasla 

number and size of follicles in cortex. Medullary sinuses were displaced by 

more number of immature cells. The follicles Were vary in size with well 

defined margins by a mantle of small ]~m~hoc~tes . (Fig  .15) 

examined, lipid deposition was noticed in 20 
ou t  of 329 lymph nodes 

lymph nodes (6.07%)( Table no .l)and the incidence Was 12, 4, and 

recnlral lymph nodes respectively. Grossly 
mesenteric, supra scaptllar and P 

as seen as to dark white areas in lymphoid tisslle 
tile fat deposition W 

These lymph nodes were enlarged, gray in color, firm and hard in

consistency. Follicles prominently noticed in most of the lymph nodes (Fig

no 10&1]),

Microscopically hyperplasia of the paracortical and medullary cord

was noticed in majority of the cases. Few cases revealed fOHlCUiar

hyperplasia. Paracortical hyperplasia characterized by presence of more

number of large lymphoid cells with prominent nuclei in paracortical area

and attenuated germinal centers. In medullary cord hyperplasia, eXtensiOn

of paracortical area in papillary fashion towards hilar region was seen (Fig

1213 &l4). Follicular hyperplasia was characterized by increase in

number and size of follicles in cortex. Medullary sinuses were displaced by

more number of immature cells. The follicles were vary in size with well

defined margins surrounded by a mantle of small lymphocytes.(Fig .15)

4.5 LIPIDOSIS

s examined, lipid deposition was noticed in 20
Out of 329 lymph node

and the incidence was 12, 4’ and 4
'Ymph nodes (6.07%)( Table no .1)

pillar and precrural lymph nodes respectively. (31-0551),
21 c (mesenteric, supra SC

ale to dark white areas in lymphoid tissue
the fat deposition was seen as p



Fig. 8. Mesenteric lymph node: Large number of erythrocytes in cortex. 
H&E x 70. 

Fig. 9. ~esen te r i c  lymph node: Massive distension of sinuses. H&E x 280. 

Fig. 10. ~nlarged grey ~olored hyperplastic lymph node with prominent 
follicles and hemorrhages in pre scapular lymph nodes. 

Fig. 1 1. Precmral lymph nodes Hyperplasia:Enlarged g a y  color lymph nodes 
with prominence of follicles. 

Fig, 12. Paracortical hypev1asia with large number of lymphoid 
H&E x 280. 

Fig. 13. Medullary h ~ ~ e ~ l a s i a :  Distension of sinuses with immature cells. 
H&E X 70. 
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Fig. 8. Mesenteric lymph node: Large number of erythrocytes in cortex.

H&E x 70.

Fig. 9. Mesenteric lymph node: Massive distension of sinuses. H&E x 280-

Fig. 10' Enlarged grey 0010‘“ hyperplastic lymph node with prominent
follicles and hemorrhages in pre scapular lymph nodes

Fig. 11. Precrural lymph nodes HyperplasiazEnlar
with prominence of follicles, ged gray color lymph “Odes

Fig. 12. Paracortical hyperplasia with large numbe
H&E x 280, r 0f 1ymphoid cells.

Fig. 13. Medullary hyperplasia: Diste ‘ .
H&E X 70. “310“ Of Smuses with immature cells.





on cut section (Fig no.16). In some lymph nodes it was involved mare 

extensively. Microscopically lipoid in nodal sinuses appeared as round 

empty spaces with distension of sinuses.(Fig-l7) In some areas 

accumulation of foamy macrophages and dant cells were also noticed. 

Few lymph nodes revealed granulomatous changes characterized by 
. - 

. . 

presence of epitheloid cells and'lymphoc~tes infiltration- 
i 
1 

4.6.1 Acute Lymphadenitis 

Acute lymphadenitis was seen in 30 lymph nodes (9.12%) and the 

incidence was 12, 16, 8 and 2 cases in mesenteric , bronchial, precnlral and 

prescapular lymph nodes respectively. Grossly lymph nodes were soft, 

enlarged, edematous and moist- The contents bulged out above the cut 

surface and hyperemic to a vbable degree (Fig no 18&19). 

~ic roscop ica~~y  prominence of small vessels7 severe congestion and edema 

\Yere noticed in areas (Fig.20) Focal necrosis was also observed in 

certain areas. ~~~~h sinuses were filled with l~mphoc~tes, mononllclear 

neutrophils.(~ig.2 1). Pa~tureua and E. cofi were 
cells, plasma cells and 

isolated from some of fllese cases' 
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on cut section (Fig no.16). In some lymph nodes it was involved more

extensively, Microscopically lipoid in nodal sinuses appeared as round

empty spaces with distension of sinuses.(Fig.l7) In some areas

accumulation of foamy macrophages and giant cells were also noticed

Few lymph nodes revealed granulomatous changes characterized by

Presence of epitheloid cells and lymphocytes infiltration.

4.6 LYMPHADENITIS

4.6.1 Acute Lymphadenitis

Acute lymphadenitis was seen in 30 lymph nodes (9.12%) and the

incidence was 12, 16, 8 and 2 cases in mesenteric , bronchial, precmral and

prescapular lymph nodes respectively. Grossly lymph nodes were soft,

enlarged edematous and moist. The contents bulged out above the cut

a variable degree (Fig no 18&19),surface and hyperemic t0

Microscopically prominence of small vessels, severe congestion and edema

l necrosis was also observed inWere noticed in cortical areas (Fig.20) Foca

filled with lymphocytes, mOHOHUClear
Ceflain areas. Lymph sinuses were

phils.(Fig.21). Pasture/la and Eco/i Were
Cells, plasma cells and neutro

I-SOlated from some of these cases.



4.6.2 Caseous Lymphadenitis 

Caseous lymphadenitis was found in 8 lymph nodes out of 329 lymph 

nodes (2.43%) and the incidence was 4,2 and 2 cases in mesenteric, 

bronchial and precnval respectively. (Table 3) These lymph nodes were 

grossly enlarged, hard, indurated and showed greenish white caseous mass. 

(Fig. 22) Solne of them revealed calcified mass also. ~croscopically 

caseated lymph nodes depicted caseation in center with presence of lympho 

blasts, lmphocytes, macrophages, epitheloid cells and Lmghm's giant 

cells. Mycobacterium were isolated fiom caseated lymph nodes.(Table 2) 

4=6-3 Chronic lymphadenitis 

Chronic lymphadenitis was noticed in 28 lymph nodes (8.5%) out of 

329 lmph nodes (8.5%) examined and the incidence was more in 

mesenteric lymph nodes.( Table 1) 

Grossly the infected lymph nodes were hard, firm, dry and indurated. 

(Fig. n0.23). MicroscopicaUy there was marked proliferation of collagenous 
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nodes (2.43%) and the incidence was 4,2 and 2 cases in mesenteric,

bronchial and precrural respectively. (Table 3) These lymph nodes were

grossly enlarged, hard, indurated and showed greenish white caseous mass.

(Fig- 22) Some of them revealed calcified mass also. Microscopically

caseated lymph nodes depicted caseation in center with presence of lympho
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Cells. Mycobacterium were isolated from caseated lymph nodes.(Table 2)

4-5-3 Chronic lymphadenitis

Chronic lymphadenitis was noticed in 28 lymph nodes (8.5%) out of

329 lymph nodes (85%) examined and the incidence was more in

mesenteric lymph nodes.( Table 1)

Grossly the infected lymph nodes were hard, firm, dry and indurated.

(Fig, 110.23), Microscopically there was marked proliferation of collagenous

septa of the medulla. Microscopically the chronic lymphadeni-tis

Characterized by hyperplasia of reticulo endothelial cells and presence 0f



Fig. 14. Medullary hyperplasia: Distension of sinuses with rnacrophages, 
lymphocytes and plasma cells. H&E x 280. 

Fig. 15. Follicular hyperplasia. H&E x 280. 

Fig. 16. Lipidosis: Dark white areas of lymphoid tissue on cut section in 
~recrual lymph node 

Fig. 17. Distension of sinuses with round and empty spaces. H&E x 280. 

Fig. 18. Enlarged bronchial lymph node with hyperemia on cut section. 

Fig. 14. Medullary hyperplasia: Distension of sinuses with rnacrophages, 
lymphocytes and plasma cells. H&E x 280. 

Fig. 15. Follicular hyperplasia. H&E x 280. 
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~recrual lymph node 

Fig. 17. Distension of sinuses with round and empty spaces. H&E x 280. 

Fig. 18. Enlarged bronchial lymph node with hyperemia on cut section. 
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Fig. 14. Medullary hyperplasia: Distension of sinuses with macrophages,
lymphocytes and plasma cells. H&E x 280.

Fig. 15. Follicular hyperplasia. H&E x 280.

Fig. 16. Lipidosis: Dark white areas of lymphoid tissue on cut section in
precrual lymph node

Fig. 17. Distension of sinuses with round and empty Spaces H&E x 280.

Fig. 18. Enlarged bronchial lymph node with hyperemia on cut section

Fig. 19. Enlarged, edematous and moist appe
arance 0f Prescapular lymph node.





sinus catarrh in majority of the cases. Few cases showed severe conical 

fibrosis.(Fig no. 24) In many places infiltration of epitheloid cells, plasma 

cells and histiocytes were found in medullw sinuses ( Fig no. 25) 

4.6.4 Suppurative lymphadenitis 

Abscesses were found in 16 Imph nodes (4.86%) and the incidence 

was more in bronchial lymph nodes (Table 1) and the incidence was 8,6and 

2 cases in bronchial, mesenteric and precrmal lymph nodes respectively. 

Grossly the lymph nodes were slightly enlarged, soft in consistency in 

majority cases and with hard consistency in few cases. On cut section 

small to large abscesses were found. Some of the lymph nodes revealed 

presence of yellowish white dt ty  inspissated matrix with V ~ ~ ' O L I S  degrees 

of capsular fibrosis. ~icroscopica~ly Severe necrosis of the cortex and 

medulla with severe infiltration of neutrophils was prominently observed. 

In majoily of the cases, pus cells replaced the lymphoid tissue. In few 

cases in addition to above 
changes calcified material was also found. 

(Fig. 26) 
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sinus catarrh in majority of the cases. Few cases showed severe cortical

flbrosis.(Fig no. 24) In many places infiltration of epitheloid cells plasma

cells and histiocytes were found in medullary sinuses ( Fig no. 25)

4.6.4 Suppurative lymphadenitis

Abscesses were found in 16 lymph nodes (4.86%) and the lnCidence

was more in bronchial lymph nodes (Table l) and the incidence Was 8,6and

2 cases in bronchial, mesenteric and precrural lymph nodes respectively

Grossly the lymph nodes were slightly enlarged, sofi in Consistency in

majority of cases and with hard consistency in few cases. On cut section

small to large abscesses were found. Some of the lymph nodes revealed

presence of yellowish white gritty inspissated matrix with various degrees

of capsular fibrosis. Microscopically severe necrosis of the cortex and

medulla with severe infiltration of neutrOphils was prominently observed

5 replaced the lymphoid tissue. In few
In majority of the cases, pus cell

changes calcified material was also found‘
Cases in addition to above

(Fig. 26)



Fig. 20 Prescapular lymph node showing congestion in cortical areas. 
H&E x 280. 

Fig. 21 Plasma cells and lymphocytes in ly~nphoid sinuses. H&E x 280 

Fig. 22 Enlarged and indurated bronchial lymph node White caseous 111asS 

Fig. 24 Severe fibrosis in cortical areas of lymph nodes 
H&E x 70. 

Fig. 25 Infiltration of large number of 
H&E x 280. plaslna cells in rnedullav sinuses. 

Fig. 20 Prescapular lymph node showing congestion in cortical areas. 
H&E x 280. 

Fig. 21 Plasma cells and lymphocytes in ly~nphoid sinuses. H&E x 280 

Fig. 22 Enlarged and indurated bronchial lymph node White caseous 111asS 

Fig. 24 Severe fibrosis in cortical areas of lymph nodes 
H&E x 70. 

Fig. 25 Infiltration of large number of 
H&E x 280. plaslna cells in rnedullav sinuses. 
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Fig. 20 Prescapular lymph “Ode 3110‘”n Congestion in conical areas.
H&E x 280.

Fig. 21 Plasma cells and lymphocytes in lymphoid sinuses. H&E x 280.

Fig. 22 Enlarged and indurated bronchial lymph node with white caseous mass

Fig. 23 Dry and indurated appearance of Prescapular lymph node on cut sectiO

Fi .24 Severe fibrosis in con' 1 .
g l-l&E x 70. 1C3 aleas oflymph nodes

Fig. 25 Infiltration of large number of .
H&E x 280. plasma Cells in medullary sinuses.





4.6.5 PARASITIC LYMPHADENITIS 

Migrating larval parasites were found in 18 lymph nodes of cattle 
I 
I 

(5.4%) The incidence of parasitic infection was noticed in 8,6,2 and 2 

percent in mesenteric, suprascapular, precrural and bronchial lymph nodes 

respectively and the incidence was more in mesenteric lymph nodes 

(Table I). The lymph nodes were enlarged, edematous and some were hard 

in consistency. The lesion was observed as green foci with gritty 

appearance. On cut section, lymph nodes showed migrating larvae of 

Lingdula serrata in some lymph nodes- (Fig 27) 

Microscopically these lymph nodes showed chronic diffuse 

eosinophilic lymphadenitis. The pathological changes were in para cortex 

and were surrounded by inflammatory zone with giant cells. These lymph 

nodes revealed cut sections of larvae of serrafa parasites ( Figure 

28 and 29)in medullary sinuses and infiltration of m~n~nuclear  cells and 

extensive of eosinophils . And in few cases giant cells were 

also noticed. In few l ~ m P  
h nodes, severe arteriolitis with eosinophlic 

infiltration was also noticed (Fig no 30 and '1. 
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4.6.5 PARASITIC LYMPHADENITIS

Migrating larval parasites were found in 18 lymph HOdes of Cattle

(54%) The incidence of parasitic infection was noticed in 8,6,2 and 2

percent in mesenteric, suprascapular, precrural and bronchial lymph nodes

respectively and the incidence was more in mesenteric lymph nodes

(Table I). The lymph nodes were enlarged, edematous and some were hard

in consistency. The lesion was observed as green foci with gritty

appearance, On cut section, lymph nodes showed migrating larvae of

Lingatula serrata in some lymph nodes. (Fig 27)

Microscopically these lymph nodes showed chronic diffuse

phadenitis. The pathological changes were in para COrtexeosinophilic lym

and were surrOLmded by inflammatory zone with giant cells. These lymph

nodes revealed cut sections of larvae of Lingatula serrata parasites ( Figure

28 and 29)in medullary sinuses and infiltration of mononuclear cells and

on of eosinophils . And in few cases giant cells Were
extensive accumulati

n few lymph nodes, severe arteriolitis with eosinophl’h'C
also noticed. I

infiltration was also noticed (Fig no 30 and 31).



Fig. 26 Severe necrosis and cellular infiltration with calcified areas in cortex 
and medulla . H&E x 70. 

Fig. 27 Enlarged and edematous rnesenteric lymph node &owing presence 
Lingatula serreta larvae on cut section. 

Fig. 28 Presence of parasitic cut sections in medullary sinuses with 
infiltration in. H&E x 70. 

Fig. 29 Presence of large number of parasitic cut sections in si"uses 
H&E x70. 

Fig. 30 Section showing severe arteriolitis infilh.ation of eosinophils in 
medulla H&E x 70. 

Fig. 31 Section showing severe merio1itis with eosinop~lic infiltration. 
H&E 280. 

Fig. 26 Severe necrosis and cellular infiltration with calcified areas in cortex 
and medulla . H&E x 70. 

Fig. 27 Enlarged and edematous rnesenteric lymph node &owing presence 
Lingatula serreta larvae on cut section. 

Fig. 28 Presence of parasitic cut sections in medullary sinuses with 
infiltration in. H&E x 70. 

Fig. 29 Presence of large number of parasitic cut sections in si"uses 
H&E x70. 

Fig. 30 Section showing severe arteriolitis infilh.ation of eosinophils in 
medulla H&E x 70. 

Fig. 31 Section showing severe merio1itis with eosinop~lic infiltration. 
H&E 280. 
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Fig. 26 Severe necrosis and cellular 1nfiltration Wlth calmfied areas in 00rte
and medulla . H&E x 70.

. . fFig. 27 Enlarged and edematous mesenteric lymph node _shOW1ng presenCe 0
Lingatula serreta larvae on cut section.

Fig. 28 Presence of parasitic cut sections in medullary sinuses with cellulaI
infiltration in. H&E x 70.

Fig. 29 Presence of large number of parasitic cut sections in medullary siflus‘sS
H&E x70.

Fig. 30 Section showing severe arteriolitis with infiltration of eosinophils in
medulla H&E x 70.

Fig. 31 Section Showmg severe arteriolitis with ' ‘ ' ' ‘tration.H&E 280. eosmophilic mfil
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4.7 PIGMENTATIONS 

4.7.1 Hemosiderosis 

T W - t w o  lymph nodes showed hemosiderosis pigment (1 1.25%). 

The incidence was 14,11,8 and 4 percent in mesenteric, bronchial, 

precrural, and suprascapular lymph nodes respectively and it was more in 

mesenteric lymph nodes. Grossly it appeafed as light b~0w1.1 in color (Fig no 

32). Microscopical~y the hemosiderosis was apparent as course brown 

granules with in and sinusoidal macrophages of medullary areas 

F i g  33&34). 

4.7.2 Carotinoid pigment 

Carotinoid pigment w ~ S  Seen in 20 lymph nodes (6.07%) and the 

incidence was I I and 9 percent in mesenteric and precnual lymph 

Grossly dark pIa"f pigmentations 
of medullary region were seen 

coloration of medullary sinuses was seen 
(Fig 35). ~ic roscop ica l l~  

ormal non-infIammatory deposition. The pigment 
and it was found as n 

sinus rnacrophages (Fig.36) and no inflammatory 
Was intracellular in 

reaction was seen in an d around it- 
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4.7 PIGMENTATIONS

4.7.1 Hemosiderosis

Thirty-two lymph nodes showed hemosiderosis pigment (11.25%)

The incidence was 14,11,8 and 4 percent in mesenteric, bronchial

Precrural, and suprascapular lymph nodes respectively and it was more in

mesenteric lymph nodes. Grossly'it appeared as light brown in color (Fig no

32). Microscopically the hemosiderosis was apparent as course brown

granules with in reticular and sinusoidal macrophages of medullary areas

(Fig 33&34).

4.7.2 Carotinoid pigment
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Incidence was

nodes.(Table l )
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Fig. 32 Hemosiderosis: Brownish discoloration of precrual lymph nodes. 

Fig. 33 Hemosiderosis: Coarse brown granules in reticular and sinusoidal 
macrophages of cortex and medulla in. H&E x 70. 

Fig. 34 Hemosiderosis: Coarse brown granules in reticular and sinusoidal 
macrophages of cortex and medulla. H&E x 280. 

Fig. 35 Dark plant pigment in medullary areas of bronchial (top) and rnesenteric 
lymph node (bottom). 

Fig. 36 Brown discoloration in medullary sinuses .H&E ~ 7 0 .  

Fig. 32 Hemosiderosis: Brownish discoloration of precrual lymph nodes. 

Fig. 33 Hemosiderosis: Coarse brown granules in reticular and sinusoidal 
macrophages of cortex and medulla in. H&E x 70. 

Fig. 34 Hemosiderosis: Coarse brown granules in reticular and sinusoidal 
macrophages of cortex and medulla. H&E x 280. 

Fig. 35 Dark plant pigment in medullary areas of bronchial (top) and rnesenteric 
lymph node (bottom). 

Fig. 36 Brown discoloration in medullary sinuses .H&E ~ 7 0 .  
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Fig. 32 Hemosiderosis: Brownish discoloration of precrual lymph nodes-

Fig. 33 Hemosiderosis: Coarse brown granules in reticular and sinusoidal
macrophages of cortex and medulla in. H&E x 70.

Fig. 34 Hemosiderosis: Coarse brown granules in reticular and sinusoidal
macrophages of cortex and medulla. H&E x 280.

Fig. 35 Dark plant pigment in medullary areas of bronchial (top) and mesenteriC
lymph node (bottom).

Fig. 36 Brown discoloration in medullary sinuses .H&E x70.
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4.7.3 Melanin pigment 

Melanin pigment was noticed in 18 lymph nodes (2.43%). The 

incidence of melanin was 5, in each mesenteric and 4 percent each in 

suprascapular, and bronclual lymph nodes respectively. The incidence was 

more prominent in mesenteric lymph nodes (Table 1 1- 

. Grossly these lymph nodes were dark black to brown in color 

(Figure.37&38), dry and hard in consistency. On cut section black- 

pigmented masses of varying shapes ~w~ounded  by a lighter zone were 

observed. ~ i ~ ~ ~ s c o p i c a l l y  the pigment was confiied to medullary sinuses 

in the form of irregular fine black granules in cytoplasm Of enlarged 

reticular rnacrophages (Figure 39). isolates were found 

&om these lymph nodes- 

4.8 LYMPHOID DEPLETIO* 

Lymphoid depletion Was seen in 25 lymph nodes (7.6%) Out of 329 

lymph nodes it was more pronollnced in lymph nodes. The 

incidence of lylnphoid depletion Was 11,6,5and 3 Cases in broncllial 
> 

precrual, supra scapular and mesenteric lymph nodes Grossly 

most of the lymph nodes were pale in no.40) a d  on cut 
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4.7.3 Melanin pigment

Melanin pigment was noticed in 18 lymph nodes (2.43%). The

incidence of melanin was 5, in each mesenteric and 4 percent each in

suprascapular, and bronchial lymph nodes respectively. The incidence was

more prominent in mesenteric lymph nodes (Table 1 ),

Grossly these lymph nodes were dark black to brown in color

(Figure.37&38), dry and hard in consistency. On cut section black-

Pigmented masses of varying shapes. surrounded by a lighter zone were

Observed. Microscopically the pigment was confined to medullary sinuses

in the form of megular fine black granules in cytoplasm of enlarged

reticular and macrophages (Figure 39) N0 bacterial isolates were found

fiom these pigmented lymph nodes.

4.8 LYMPHOID DEPLETION '

Lymphoid depletion was seen in 25 lymph nodes (7.6%) out of 329

lymph nodes and it was more pronounced in bronchial lymph nodes. The

incidence of 1ymphoid depletion was 11,6,5and 3 cases in bronchial,

precrual, supra scapular and mesenteric lymph nodes respectively. Grossly

most of the lymph nodes were pale in color (Figure no.40) and on Cut



Fig. 37 Dark blackish-brownish diffuse discoloration of lymphoid tissue in : 

precrural lymph node. 

Fig. 38 ~lackish-brownish discoloration in cortical areas of mesenteric 
lymph node. 

Fig. 39 Blackish irregular granular pigment in medullary sinuses in 
. H&E x 280. 

Fig, 40 Precrural lymph node showing pale appearance and severe atrophy 
lymphoid follicles. 

Fig. 41 Severe depletion of lymphoid follicles and atrophy of H&E 
280 

Fig. 42 Swollen and firm prescapular lymph node with elevated areas in come:'., 

portion. 

Fig. 37 Dark blackish-brownish diffuse discoloration of lymphoid tissue in : 

precrural lymph node. 

Fig. 38 ~lackish-brownish discoloration in cortical areas of mesenteric 
lymph node. 

Fig. 39 Blackish irregular granular pigment in medullary sinuses in 
. H&E x 280. 

Fig, 40 Precrural lymph node showing pale appearance and severe atrophy 
lymphoid follicles. 

Fig. 41 Severe depletion of lymphoid follicles and atrophy of H&E 
280 

Fig. 42 Swollen and firm prescapular lymph node with elevated areas in come:'., 

portion. 

Fig. 37

Fig. 38

Fig. 39

Fig. 40

Fig. 41

Fig. 42

'5‘?

Dark blackish-brownish diffuse discoloration of lymphoid tissue in
precrural lymph node.

Blackish-brownish discoloration in cortical areas of mesenteric
lymph node.

Blackish irregular granular pigment in medullary sinuses in
. H&E x 280.

Precrural lymph node showing pale appearance and severe atrophy 0f L”
lymph01d follicles.

nere depletion of lymphoid follicles and atrophy of cortex H&E x
2 0 '

Swlollen and firm prescapular lymph node with elevated areas in cortic ‘
po ion.





Table 2 : BACTERIOLOGICAL ISOLATION Table 2 : BACTERIOLOGICAL ISOLATION Table 2 : BACTERIOLOGICAL ISOLATION

, Precrural BronchialMesenterlc Suprascapular Lymph LymphN Ig'gph Lymph Nodes Nodes NOdeSame of the 0 CS
. .Bacteria ' Exam- Posi- Exam- P05" Exam- PPS“oall 53:: in‘ed tives ined tives ined tlvesmme

1 4 ]Eco/1' 6 5 4 3

2 1 1 ' I .PseudOmonos 4
\~

4 3 3 5 2 1
Staphylococci 7

\

Streptococci 3 7,/
16 5 4 9 8 6 4

Pasteurella 21 /
/‘ 3 1 1 _2 _

MYCObacteria 6 /
// 16 15 5

k!
27T 32 19 12 wxj

otal 47 gig/Jk
l



section the lymph nodes were grayish white in color. Microscopica~~~ 

severe lymphoid depletion in follicles was noticed. In addition to this 

atrophy of the cortex was also noticed (Fig.41)- 

4-9 NEOPLASTIC CHANGES .. 

Two lymph nodes (0.06%) showed lymphoma changes. ~ h ,  

neoplastic lymph nodes were swollen, firm and grayish white in 

appearance. On cut section demarcation bemeen medulla and cortex was 

observed.(~ig.42). ~croscopical ly  cortex and medulla showed neoplastic 

cells in medullary cords and sinusoids. 

4-10 CYTOLOGICAL SMEARS 

Cytological smears were collected aseptically from 329 lymph nodes 

and abnormal changes were found in 191 cases. 

., . . , b  , 

, I ' , I  

4*10.1 Mast cells 

M~~~ cells were observed in abundant in smears. ~h~ 

incidence was 4 4 2 and 1 cases in Inesenteric9 suprascapular and 
9 > 

pre cnlral lymph nodes respe~ti~el~(Tab1e2)- incidence Was more in 

mesenteric lymph nodes. Tllese cells were larger in size, polymorph. 
ICY 
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section the lymph nodes were grayish white in color. Microscopically

severe lymphoid depletion in follicles was noticed. In addition to this

atrophy of the cortex was also noticed (Fig.41).

4.9 NEOPLASTIC CHANGES

Two lymph nodes (0.06%) showed lymphoma changes The

n€30plastic lymph nodes were swollen, firm and grayish white in

appearance. On cut section demarcation between medulla and cortex was

0bServed,(Fig,42)_ Microscopically cortex and medulla showed n€0plastic

Cells in medullary cords and sinusoids.

4.10 CYTOLOGICAL SMEARS

Cytological smears were collected aseptically from 329 lymph nodes

and abnormal changes were found in 191 cases.

l b i

4'10-1 Mast cells

Mast cells were observed in abundant in 11 impression Smears, The

incidence was 4 4,2 and 1 cases in mesenteric, bronchial, suprascapular and
>

Dre Crural lymph nodes respectively(Table2). The incidence was more in

mesenteric lymph nodes. These cells were larger in size, polymorphic



spherical with large and numerous metach-omatic ~ a n u l e s  and were seen 

constantly in lymphadenitis cases. (Fig.43) I 

The lymph nodes having suppuration showed abundant neutropIlils in 

12 cytological smears. The incidence was 6,4and 2 cases in bronchial, 

mesenteric, and pre cnlral respectively. The incidence was more in 

bronchial lymph nodes. These neutroplils exhibited degenerative changes 

in the nucleus Ilke kalyolysis and karyorrhexis. Bacteria also observed in 

, the cytoplasm of some of the neutro~hils. 
I 

'. . 

4*10-3 Eosinophils 

E ~ s i n o ~ h i l s  were f o l d  in abundant in 32 cytological smears. ~ h ,  

incidence was 13 12 4, and 3 cases in bronchial, mesenteric, pre crural, 
Y 7  

and suprascapular lympl~ nodes respectively. The incidence was more in 

lymph nodes. The contains specific eosinophilic 

granules and bifurcated n U C ~ e u s . ( ~ ~ @ ~ ~ . ~ ~ )  Majority of Parasitic 

lymphadenitis cases revealed presence of eOsinophils' 
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Spherical with large and numerous metachromatic granules and were seen

constantly in lymphadenitis cases. (Fig.43) , .

4.10.2 Neutrophils

The lymph nodes having suppuration showed abundant neutrophils in

12 cytological smears. The incidence was 6,4and 2 cases in bronchial,

mesenteric, and pre crural respectively. The incidence was more in

bronchial lymph nodes. These neutrophils exhibited degenerative changes

in the nucleus like karyolysis and karyorrhexis. Bacteria also observed in

the Cy’EOplasm of some of the neutrophils.

4-103 Eosinophils

Eosinophils were found in abundant in 32 cytological smears, The

incidence was 13 12 4, and 3 cases in bronchial, mesenteric, pre crural,

and Suprascapular lymph “Odes respectively. The incidence Was more in

bronchial lymph nodes. The cytoplasm contains Specific eosinophilic
granules and bifurcated nucleus.(Figure-44) MajOfity of parasitic

' o hils.
lymPhadenitis cases revealed presence of eosm p

m. h art ’1 m him.» 5”.
I'Alni ,l



4.10.4 Bipolars 

Bipolars were found in abundantly in the (35 ) lympll nodes (Fig- 45) 

It was mostly noticed in acute lymphadenitis. 

4*10*5 Lymphoblasts 

Lyrnphoblasts were found in 14 cytological smears. The incidence was 

49 4, 3 and 3 cases in supra scapular7 precrural, mesenteric and bronchial 

Nuclear chromatin was fine and diffise. Nucleoli were also 

'siblea These were larger in size than ~~mphocytes  and possessed a broad 

Or narrow riln of cytoplasm. These cells Were found in of ly~nph 

nodes. . 1' . 4 . l ' ; , J ,  

4*10.6 Plasma cells 

PIasma cells were follnd in abundant in 29 lymph nodes impression 

Smears. ~h~ incidence was 13,11,3 m d  2 cases in mesenteric, bronchial, 

h nodes respectively. The incidence was 
Precmral and suprascapular ~PP  

in mesenteric lymph nodes. 
The was placed eccentrically 

(p. 'g. 47)  The cytoplasm 
basophilic and the peri nuclear area was 

Present. Plasma cells were P 
rominently seen in lymph nodes enlargement 
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4.10.4 Bipolars

Bipolars were found in abundantly in the (35 ) lymph nodes (Fig. 45)

It Was mostly noticed in acute lymphadenitis.

4.10.5 Lymphoblasts

Lymphoblasts were found in 14 cytological smears. The incidence was

4, 4> 3 and 3 cases in supra scapular, precrural, mesenten'c and bronchial

respectively, Nuclear chromatin was fine and diffuse. Nucleoli were also

Visible. These were larger in size than lymphocytes and possessed a broad
0r narrow rim of cytoplasm. These cells were found in enlarged of lymph

nodes. }.

4‘10-6 Plasma cells

PIElsma cells were found in abundant in 29 lymph HOdCS l'mPrfi‘Ssion

Smears Th . . d was 13 11 3 and 2 cases in mesenteric, bronchial,
' 6 H101 CHCC 9 ’

Drecmral and suprascapular lymph nodes respectively. The incidence Was

more in mesenteric lymph nodes. The HUCICUS was placed eccentricauy

(Fig 47) Th toplasm was basophfliC and the peri nuclear area was' . e cy

Present Plasm cells were prominently seen in lymph nodes enlargement
- a

.l .l smmw
‘> v' Aa . . .nd Chrome lymphademtis cases.



4-10.7 Fibroblasts 

Fibroblasts were found in 5 ly~nph nodes .Most of the cases of 

Chronic Lylnplladenitis revealed fibroblasts in cytological smears (Fig. 48). 

4'10-8 Macrophages (Epiheloid cells) 

h4acrop~lages were found in 28 impression smears. The incidence was 

'0, 8, 6 and 4 cases in precmral, s~~prascapular, mesenteric and bronchial 

1 Y m ~ h  nodes respectively. The incidence was more in bronchial lymph 

nodes. These cells contained cellular debris with abundant cytoplasm 

(F' '€5 49). Macropllages were observed in of chronic lymphadenitis 

(F' lg. 51&521, ova iingatiiia s m t a  and Setaria SPs etc.. were found in 
, - 

TIle incidence Was 7, 2, 2 and 1 case in 
l 2  lymph nodes impression smears. 

and ~recnlral lylnph nodes 
bcsenteric suprascapLll~,  broncllial, 

in cytological smears Were observed in parasitic 
respectively. Parasites 

found in 8 impression smears. 
''lhphade!litis. 7hei/eria was 
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4.10.7 Fibroblasts

Fibroblasts were found in 5 lymph nodes .Most of the cases of

Chrome Lymphadenitis revealed fibroblasts in cytological smears (Fig. 48)-

4'10-8 Macrophages (Epiheloid cells)

Macrophages were found in 28 impression smears. The incidence was

10, 8, 6 and 4 cases in precrural, suprascapular, mesenteric and bronchial

lymph nodes respectively The incidence was more in bronchial lymph

nodes These cells contained cellular debris with abundant cytoplasm

(Fig 49). Macrophages were observed in cases Of chronic 1ymphadenitis

and lymphoid hyperplasia.

4. 10-9 Parasites

Parasites like Micro/flaria 5135,03igurc. 50) Oncocerca armillata,

(Fig 51&52) ova of Lingatula serrata and Setaria sps etc, were found in

12 lymph nodes impression smears. The incidence was 7, 2, 2 and 1 case in

mesenteric suprascapular bronchial, and precrural lymph nodes

smears were observcd in Parasiticr . 'espetely. Parasites in Cytomgical

I ' ' - ' ismears.
ymphadenitis, Thejleria was found in 8 nnpiessror



Fig. 43 Cytological smear showing presence of mast cells with meta chromatic 
granules. Lesihman x 700. 

Fig. 44 Cytological smear showing presence of eosinophils. Leishman x 700- 

Fig. 45 Bipolar organisms in cytological smear. Leishman stain. X700. 

Fig. 46 Lymphoblasts in cytological smear. Leishrnan stain. X700. 

Fig. 47 Plasma cells in cytological smear. Leishman stain. X700. 

Fig, 48 Cytological smear showing the presence of more number of fibroblasts. cold( 
Leishman stain. X700 
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Fig. 49 Epitheloid cells in cytological smear. Leishrnan stain. X700. 

Fig. 50 Microfilarial organism in cytological smear. Leishrnan stain. X700. 

Fig. 5 1 Cytological smear showing larvae of Oncocerca armillata. 
Leishman stain. X280. 

Fig. 52 Presence of Oncocerca larvae in cytological smear. 
Leishrnan stain. X700. 
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Leishrnan stain. X700. 
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Fig. 49 Epitheloid cells in cytological smear. Leishman stain. X700.

Fig. 50 Microfilarial organism in cytological smear. Leishman stain. X700.
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Fig. 51 Cytological smear showing larvae of Oncocerca armillata.
Leishman stain. X280.

Fig. 52 Presence of Oncocerca larvae in cytological smear
Leishman stain. X700. '
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Table 3 : CYTOLOGICAL SMEAR EXAMINATION RESULTS 
OF DIFFERENT LYMPHNODES 
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Table 3 : CYTOLOGICAL SMEAR EXAMINATION RESULTS
OF DIFFERENT LYMPHNODES

r‘
Mesenteric Precrural Bronchial( I

Name Of the Lymph SLUT?30121:; Lymph Lymph Total
Cells Nodes y p Nodes Nodes

Bipolars 18 10 8 9 35

Macrophages 6 8 10 14 38

LYmphoblasts 3 4 4 3 14

Epitheloid 4 2 3 l 10
cells

Neutrophils 4 ' 2 6 12

Eosinophils 12 3 4 13 32
ff.

Parasitic 7 2 1 2 12
121111219.¥///

2
Theileria 1 3 2 8
f

1 4Mast Cell 4 2 ‘1
\“f

3 9
Plasma Cell 10 2 24
K—l/r’r \

. - - 2
Flbroblasts 3 5

M! —\
\—————

38 45
Total 72 36 191
p// \
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CHAPTER V 

5. DISCUSSION 

Lymphnodes are filters of the body system. They arrest entry of 

infections locally through phagocytic mechanism. Therefore . the 
..,- .. . 

l~mphnodes are always under stress due to attack of infectious or non- 

infectious agents throughout life. The study of ~ a t h o l o g ~  of lymphnode is 

therefore undertaken. The biopsy techques often help in determ17ation of 

Among 1396 lymph nodes of cattle examined, 329 (23.56%) lymph 

nodes found to be abnormal. Maity et a!. (2000) examined 1187 lymph 

nodes of in West Bengal and found 234 (19e7%) abnormal lymph 

nodes. 

The present investigation revealed the invoivement of different 

regional lymph nodes in cattle. The lesions were noticed in higher 

fiequency in mesenteric lymph nodes (43.77%) fo'low'd by bronchial 

lymph nodes (21 -28%) and it was in accordance with Maity etal. (2000) 

reported the p a,tho]ogifcal kvo~vemeot of rnesenltefic and bronchial 
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CHAPTER V

5. DISCUSSION

Lymphnodes are filters of the body system. They arrest entry of

infections locally through phagocytic n“3011211113111. Therefore (the.
lyrnphnodes are always under stress due to “attack of infectious or non-

infectious agents throughout life. The study of pathology of lymphnode is

therefore undertaken. The biopsy techniques Often help in determination of

fimetion oflymphnode in Situ. .

Among 1396 lymph nodes of cattle examined,” 329 (23.56%) lymph

nodes found to be abnormal. Maity'et a]. (2000) examined 1187 lymph

nodes of cattle in West Bengal and found 234- (19-7%) abnormal lymph

nodes.

The present investigation revealed the involvement of different

regional lymph nodes in cattle. The lesions were noticed .in higher

fire(l‘uency in mesenteric lymph “Odes (43-77%) followed by br0nchia1

lymph nodes (21 28%)! and it was in accordance with Matty etal. (2000)

Who reported the pathological involvement of mesenteric and bronchial



lymph nodes of cattle as 43.1% and 38.03% respectively. The lughest 

incidence of mesenteric lymph nodes followed by bronchial lymph nodes 

may be due to more involvement of gastro intestinal diseases as compared 

with other systemic diseases. 

Higher incidence of edema and enlargement of lymph nodes 

45(13.6%) fbllowed by hemorrhagic 39(11.9%) and hemosiderosis 32 

(9.7%) were found on pathological examination. Pasturella, E. coli, 

Salmonella and Staph~lococcus, were isolated fiom edematous enlarged 

lymph nodes. Maity et al. (2000) reported the incidence of enlargement and 

edematous lymph nodes as 63.68% and opined that it may be due to 

mtigenic stimulations as earliest findings in mfections. Ladds (1 986) stated 

that local or generaked enlargement of lymph nodes might be due to 

impairment of lymph flow. 

~emorrhages were found in 39 lymph nodes (1 1.9%). Similar changes 

were also reported by J w g s  (1970), Jubb er a[. (1985) and Neiberle 

Cobs (1996). Ik%& (2000) re~ofied that 23 lymph nodes (9.83%) 

were hemorrhagic, swollen darkened and h ~ p e r e ~ c  grossly. Large nmber 

of red blood cells that Were f0tnd the lymph sinuses of lymph nodes 
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lymph nodes of cattle as 43.1% and 38.03% respectively. The highest

incidence of mesenteric lymph nodes followed by bronchial lymph nodes

may be due to more involvement of gastro intestinal diseases as compared

with other systemic diseases.

Higher incidence of edema and enlargement of lymph nodes

45(13.6%) fo'llowed by hemorrhagic 39(11.9%) and hemosiderosis 32

(9.7%) were found on pathological. examination. Pasturella, E. coli,

Salmonella and Staphylococcus, were isolated from edematous enlarged

lymph nodes. Maity et al. (2000) reported the incidence of enlargement and

edematous lymph nodes as 63.68% and opined that it may be due to

antigenic stimulations as earliest findings in infections. Ladds (1986) stated

that local or generalized enlargement of lymph nodes might be due to

impairment of lymph flow.

Hemorrhages were found in 39 lymph nodes (11.9%). Similar changes

were also reported by Jannings (1970)> Jubb et al. (1985) and Neiberle and

Cohjrs (1996). Maity etal. (2000) reported that 23 lymph nodes (9.83%)

were hemorrhagic, swollen darkened and hyperem-ic grossly. Large number

of red blood cells that were found in the lymph smuses of lymph nodes



probably due to considerable amount of blood accompanying the incoming 

lymph suggested the presence of septicernic diseases. Hemorrhages might 

have developed fiom endothelial injury that resulting from toxins liberated 

by the infectious agents. 

-. Hyperplasia was noticed. in -28 lymph nodes and majority of lymph 

nodes showed medullary hyperplasia. But few cases revealed follicular 

hyperplasia. Prominent expansion of medullary cords by plasmocytes is a 

feature of prolonged antigenic stimulation such as chronic infection or 

neoplasia (Jubbet.al 1985). Vyas (2003) opined that hyperplasia occurs 

because of  resentt tit ion of blood born lymphocytes to the lymph bom 

antigens. The inter action of B.cells with antigen and Tells mamly present 

in deep cortex results in proliferation of B cells. Lymph node hyperplasia 

may occur as general phenomena or as a local presence of chronic enteritis. 

Al-Sadi and Ridha (1994) reported 4 cases of reactive hyperplasia of 0% 

lymph node and concluded that reactive hyperplasia of lymph node was 

c o w o n  in sheep and goat. It codd be caused by a variety of stimuli. 
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probably due to considerable amount of blood accompanying the incoming

lymph suggested the presence of septicemic diseases. Hemorrhages might

have developed from endothelial injury that resulting from toxins liberated

by the infectious agents.

-Hyperplasia was noticed, in’28 lymph nodes and majority of lym hP

nod ’es showed medullary hyperplas1a. But few cases revealed follicular

hyperplasia. Prominent expansion of medullary cords by plasmocyt 'es is a
f6 tur o o u ia e of prolonged antigenic stimulation such as chronic infe t'_ 0 ion or

neoplasm (Jubbetal 1985). Vyas (2003) opined that hyperplasia occurs

because of presentation of blood born lymphocytes to the lymph born

antigens. The inter action of B cell ’ '. 5 With antigen and Tells In 'amly present

in deep cortex results in prolifer ‘ation of B cells Lym. ph node hyperplasia

may occur as general phenomena or as a local presence of chronic ent 't'err 18.

Al-Sadi and Ridha (1994) reported 4 cases of reactive hyperplasia of o '_ Vine

lymph node and concluded that reactive hyperplasia of lymph n d. 0 e was

common in sheep and goat It could be c ' '. - A aused by a variety of 'stimuli.

(Rywlin 1985).
ANGRAU Central Libraryl

Hyderabad I
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Focal lipid deposition was noticed in 2 ~ 1 - ! ~ ~ - ~ o d e s  grossly and in 

some lymph nodes it was involved more extensively. Ladds (1986) 

reported that lipid storage in bovine lymph nodes is a fiequent occurrence 

in meat inspection and may be physiological or traumatic in causation. 

Caseous lymphadenitis was found in 8 (2.43%) lymph nodes. 

Mycobacteria were isolated in 5 cases. Al-Sadi and Ridha (1994) observed 

caseous lymphadenitis in one case as an accidental finding in slaughtered 

animal. Where as higher incidence (13.25%) was noticed by Maity et.al 

(2000) and Mycobacterium sps was also identified. 

S~lppurative lymphadenitis was found in 16 lymph nodes. Grossly 

small to large sized abscess and microscopically necrosis and neutrophilic 

infiltration were noticed. This might be due to Staphylococcus and 

Pateurella sps. infections as these were isolated upon bacteriological 

examination. Involvement of these lymph nodes could be due to drainage 

from primiuy sites. These observations are in concurrence with Lad& 

(1986) who observed lymph node abscess in cattle and stated that it results 

from infection with mere frequent pyogenic organisms such as 

C~rynoba~teviunz pyogenous, Staphylococcus aureus and ~asturella sps. in 
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Focal lipid deposition was noticed i11320'ilyTnjfi‘nodes grossly and in

some lymph nodes it was involved more extensively. Ladds (1986)

reported that lipid storage in bovine lymph nodes is a frequent occurrence

in meat inspection and may be physiological or traumatic in causation.

Caseous lymphadenitis was found in 8 (2.43%) lymph nodes.

Mycobacterz‘a were isolated in 5 cases. Al—Sadi and Ridha (1994) observed

caseous lymphadenitis in one case as an accidental finding in slaughtered

animal. Where as higher incidence (13.25%) was noticed by Maity eta]

(2000) and Mycobacterium sps was also identified.

Suppurative lymphadenitis was found in 16 llIph nodes. Grossly

small to large sized abscess‘and microscopically necrosis and neutrophilic

infiltration were noticed. This might be due to Staphylococcus and

Pateurella sps. infections as these were isolated upon bacteriological

examination. Involvement of these lymph nodes could be due to drainage

from primary sites. These observations are in concurrence with Ladds

(1986) who observed lymph node abscess in cattle and stated that it results

fiom infection with mere frequent pyogenic organisms such as

Corynobacterz‘um pyogenous, Staphylococcus aureus and Pasturella sps. in



a cow. Maity et a1 (2000) opined that abscess develops when the 

inflammation originated fiom pyogenic organisms like Staphylococcus 

aureus. In contrary Al-Sadi and Ridha (1 994). recorded tuberculosis 

involvement of mediastinal and mesenteric lymph nodes. 

In animals these reactions have been following prolonged antigenic 

immunization and in chronic immune stimulation associated 

with localized diseases (Jubb et al. 1985). Misdorp and Wieger (1971) 

studied lymph nodes of fat calves and revealed that hyperplasia of 

lymphoid tissue in cortex was with out any evidence of bacterial infection 

nor hormonal adrmnistration. 

Most of the lymph nodes showed scarring of cortex. Extensive 

sclerosis may be due to out come of chronic inflammation. Vyas (2003) 

stated that prolonged infections of lymph nodes result into chronic 

lymphadenitis 

parasitic lpphadenitis was f o ~ d  in 18 lymph nodes. These lymph 

nodes showed cut sectons of h-Val stages of Lingatula SemIta wi'th severe 

eoshinophilic infiltration. The pentastomild Lingatula serrata is very 
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a cow. Maity et a1 (2000) opined that abscess develops when the

inflammation originated from pyogenic organisms like Staphylococcus

aureus. In contrary Al-Sadi and Ridha (1994)- recorded tuberculosis

involvement of mediastinal and mesenteric lymph nodes.

In animals these reactions have been following prolonged antigenic

stimulation, immunization and in chronic immune stimulation associated

with localized diseases (Jubb et al. 1985). Misdorp and Wieger (1971)

studied lymph. nodes of fat calves and revealed that hyperplasia of

lymphoid tissue in cortex was with out any evidence of bacterial infecticm

nor hormonal administration.

Most of the lymph nodes showed scarring of cortex. Extensive

sclerosis may be due to out come of chronic inflammation Vyas (2003)

stated that prolonged infections of- lymph nodes result into chronic

lymphadenitis

Parasitic lymphadenitis was found in 18 lymph. nodes. These lymph

nodes showed cut sectons of larval stages of Lingatu’la Serrata with severe

eoshinophilic infiltration. The pentastom-iril Lingatula serrata is Very



common in the viscera of various ~nammals and rarely in man. Animals act 

as intermediate host and usually become infected by ingesting material 

contaminated material (Soulsby 1982). The same was opined by Al-Sadi 

and Ridha in (1994). According to life cycle of Lingatula serrata 

mesentric lymph nodes are first lnfected and then the parasites migrates to 

other organs such as liver etc.Sherkov(l976),and Shakarfoursh eta1 (2003) 

reported that the prevalence rate of infection in liver was lower than &at of 

mesenteric lymph nodes in sheep. 

Hemosiderosis was found in 32 lymph nodes (1 1.24%) out of 329 

lymph nodes that were examined. The pigment was found as coarse brown 

granules w i t h  reticular and sinusoidal macrophages in medullary areas. 

Al-Sadi and  idh ha (1994) investigated and observed that hemosiderosis in 

2.9% of lymph nodes out of 103 cases and observed hemosiderin pigment 

as coarse brown granules in macrophages of medullary areas. Hemosiderin 

is the commonest endogenous pigmentation noticed in the lymph nodes 

draining the areas of hemorrhages and it shows hemosiderin in reticular and 

sinusoidal macrophages (Vyas 2003). Lad& (1986) stated that hemosideh 

pipent follow hemorrhages. Day and Pearson (1996) also found 

~ e m o s i ~ e r o s ~ s  in 20 lymph nodes out of 30 lymph nodes examined on 

electron microprobe analysis in 3 1 dogs of industrial areas. 
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common in the viscera of various mammals and rarely in man. Animals act

as intermediate host and usually become infected by ingesting material

contaminated material (Soulsby 1982). The same was opined by Al-Sadi

and Ridha in (1994). According 'to life cycle of Lingatula serrata

mesentric lymph nodes are first infected and then the parasites migrates to

other organs such as liver etc.Sherkov(l 976),and Shakarfoursh etal (2003)

reported that the prevalence rate of infection in liver was lower than that of

mesenteric lymph nodes in sheep.

Hemosiderosis was found in 32 lymph nodes (11.24%) out of 329

lymph nodes that were examined. The pigment was found as coarse brown

granules within reticular and sinusoidal macrophages in medullary areas.

Al-Sadi and Ridha (1994) investigated and observed that hemosiderosis in

2.9% of lymph nodes out of 103 cases and observed hemosiderin pigment

as coarse brown granules in macrophages of medullary areas. Hemosiderin

is the commonest endogenous pigmentation noticed in the lymph nodes

draining the areas of hemorrhages and it shows hemosiderin in reticular and

sinusoidal macrophages (Vyas 2003). Ladds (1986) stated that hemosiderin

pigment follow hemorrhages. Day and Pearson (1996) also found

hemosiderosis in 20 lymph nodes out of 30 lymph nodes examined on

electron microprobe analysis in 31 dogs of industrial areas.



Twenty lymph nodes showed the presence of carotinoid pigment and 

were most pronounced in mesenteric lymph nodes. Ladds (1 986) reported 

that deposition of orange carotinoid pigment observed in lumbar lymph 

node and presumed to migrate fiom corpora lutea of the o v q  or 

alimentary tract. Similar pigmentation of the li'ii6r and hepatic lymph nodes 

has been attributed to ingestion of a toxin possibly of plant origin. 

Melanin pigment was noticed in 18 lymph nodes and this pigment was 

confined to medullary sinuses. Al-Sadi and Ridha (1994) reported 

melanosis in sheep and goat. 

Twenty-five lymph nodes revealed lymphoid depletion. The gross and 

~stopathological changes were in accordance with Maity et al. (2000). The 

epithelioid cell and giant cells were products of reticulo endothelial cells 

I proliferation suggesting the plasmocytic activation against foreign 
I 

bodies. I 
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Twenty lymph nodes showed the presence of carotinoid pigment and

were most pronounced in mesenteric lymph nodes. Ladds (1986) reported

that deposition of orange carotinoid pigment observed in lumbar lymph

node and presumed to migrate from corpora lutea of . the ovary or '

alimentary tract. Similar pigmentation of the liver and hepatic lymph nodes

has been attributed to ingestion of a toxin possibly of plant origin.

Melanin pigment was noticed in 18 lymph nodes and this pigment was

confined to medullary sinuses. AlaSadi and Ridha (1994) reported

melanosis in sheep and goat.

Twenty-five lymph nodes revealed lymphoid depletion. The gross and

histopathological changes were in accordance with Maity et a1. (2000). The

epithelioid cell and giant cells were products of reticulo endothelial cells

and proliferation suggesting the plasmocytic activation against foreign

bodies.



Tumors were found in two lymph nodes. Singh etal(1980) reported 

clinical pathological studies on lymph sarcoma in Indian buffaloes and 

noticed lyrnphosarcoma in 170 cases. 

Variable cytology was observed depending on pathological conditions. 

On cytological examination of enlarged hyperplastic lymph nodes and 

&Ionic lymphadenitis cases revealed the presence of macrophages, 

lymphoblast~ cells and plasma cells. Lymphoid hyperplasia usually 

characterized by presence of small lymphocytes and plasma cells (Mary et. 

a1 1987). Vyas (2003) observed presence of macrophages, lymphoblasts, 

and ~ lasma  cells in chronic lymphadenitis. More number of neutrophils 

were observed in addition to normal population of lymphocytes in chronic 

suppurative lymphadenitis. In acute lymphadenitis, few cases revealed 

presence of bipolars in cytological smears. 

parasitic lymphadenitis cases revealed presence eosinophils and 

presence of several numbers of larval stages of Microfluria in mesenteric 

lymph nodes. ~oshophils were also observed in cases of LingatuZa serrla 

case that was observed grossly and on cut sections microscopica~ly. 
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‘ Tumors were found in two lymph nodes. Singh etal(1980) reported

clinical pathological studies on lymph sarcoma in Indian buffaloes and

noticed lymphosarcoma in 170 cases.

Variable cytology was observed depending on pathological conditions.

On cytological examination of enlarged hyperplastic lymph nodes and

chronic lymphadenitis cases revealed the presence of macrophages,

lymphoblasts cells and plasma cells. Lymphoid hyperplasia usually

characterized by presence of small lymphocytes and plasma cells (Mary er.

al 1987). Vyas (2003) observed presence of macrophages, lymphoblasts,

and plasma cells in chronic lymphadenitis. More number of neutrophils

were observed in addition to nonnal population of lymphocytes in chronic

suppurative lymphadenitis. In acute lymphadenitis, few cases revealed

presence of bipolars in cytological smears,

Parasitic lymphadenitis cases revealed presence eosinophils and

presence of several numbers of larva-1 stages of Microfilaria in mesenteric

lymph nodes. Eosinophils were also observed in cases of Lingatula serrta

case that was observed grOSSly and on cut sections microscopically.
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Two cases of lyrnphosarcoma smears revealed presence of more number 

of lymphoblasts: Mary et. a1 (1987) stated that primary neoplasia is 

characterized by lymphoblasts, variable number of small lymphocytes, 

macrophages and few plasma cells. In few cases in addition to 

lymphoblasts "Koch's blue bodies" were noticed in larger lymphocytes 

and Macrophages and it was in accordance with (Soulsby 1982). Some of 

the chronic lymphadenitis cases revealed presence of mast cells. 

Based on the present findings it was felt that a potential population of 

cattle had been suffering fiorn various disease processes that affected the 

lymph nodes. Further it was speculated that the overall immune status of 

such a group of cattle might have been disordered. Thus the present work 

highlighted the importance of studies involving lymphnodes of pathology. 

The fine needle technique biopsy in relation to clinical immtmopathology 

shall be the areas of further research. 
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Two cases of lymphosarcoma smears revealed presence of more number

of lymphoblasts.‘ Mary et. al (1987) stated that primary neoplasia is

characterized by lymphoblasts, variable number of small lymphocytes,

macrophages and few plasma cells. In few cases ‘in addition to

lymphoblasts “Koch’s blue bodies” were noticed in larger lymphocytes

and Macrophages and it was in accordance with (Soulsby 1982). Some of

the chronic lymphadenitis cases revealed presence of mastvcells.

Based on the present findings it was felt that a potential population of

cattle had been suffering from various disease processes that affected the

lymph nodes. Further it was speculated that the overall immunestatus of

such a group of cattle might have been disordered. Thus the present work

highlighted the importance of studies involving lymphnodes of pathology,

The fine needle technique biopsy in relation to clinical immunopathology

shall be the areas of further research.
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SUMMARY 

In the present investigation 1892 cattle carcasses were examined 

routinely in slaughter houses in Chittoor District and sut~ouidin~s.  of 

Andhra Pradesh. The regional lymph nodes like bronchial, mesenteric, 

suprascapula and prescapular were examined for any gross pathological 

lesions. Only 329 (23 3%) lymph nodes were found to be abnormal. 

The present investigation revealed the different pathological 

involvement of different regional lymph node in cattle viz mesenteric 144 

(43.77%), bronchial 70 (21.28%), precural 62 (18.8X)and supra scapular 

53 (1 6.1 %) affected pathologically. Among different regional lymph nodes 

the lesions were more in mesenteric lymph nodes followed by bronchial 

lymph nodes. 

Higher incidence of enlargement and edematous lymph node 

followed by hemorrhagic, hernosiderosis and acute lymphadenitis were 

noticed. The vario~~s pathological lesions that ware observed in lymph 

nodes were enlarged, edematous 45 (1 3.6%), hemorrhagic 39(11.9%), 
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CHAPTER - Vl

SUMMARY

In. the present investigation 1892 cattle carcasses were examined

routinely in slaughter houses in Chittoor District and surroundings. of

Andhra Pradesh. The regional lymph nodes like bronchial, mesenteric,

suprascapular‘ and prescapular were examined for any gross pathological

lesions. Only 329 (23.56%) lymph nodes were found to be abnormal.

The present investigation revealed the different pathological

involvement of different regional lymph node in cattle viz mesenteric 144

(43.77%), bronchial 70 (21.28%), precural 62 (18.8%)and supra scapular

53 (16.1%) affected pathologically. Among different regional lymph nodes

the lesions were more in mesenteric lymph nodes followed by bronchial

lymph nodes.

Higher incidence of enlargement and edematous lymph node

followed by hemorrhagic, hemosiderosis and acute lymphadenitis were

noticed. The various pathological lesions that ware observed in lymph

nodes were enlarged, edematous 45 (13.6%), hemorrhagic 39'(11.9%),



hemosiderosis 32 (1 1.25%), plant pigment 20 (6.07%), melanosis 8(2.43%) 

lipid depositions 20 (6.07%), acute lymphadentis 30 (9.12%), parasitic 

infections in 18 (5.4%), abscess 16(4.86%), lymphoid depletion 25 

(7.6%),caseous lymphadenitis 8 (2.43 %) and chronic lymphadenitis 

28(8.5 1%). 

The cytological smear examinations revealed 191 cases of 

out of total 329 lymph node impression smears examined. 

Cytological smears revealed macrophages in 38 cases, eosinophils in 32 

cases, plasma cells in 24 cases, bipolars in 35 cases parasitic larvae in 12 

cases, lymphoblast in 14 cases, epitheloid cells in 48 cases, netrophils in 12 

cases, mast cells in 11 cases, theileria in 8 cases, filarial worms in 8 cases 

and fibroblasts 5 cases- 

out of 108 lymph nodes examined 65 cases showed positive for 

bacterial isolates. In 8 , 4, 13, 3, 32 and 5 cases E.coli, Pseudomonas, 

staphylococci, Streptococci, Pasteurella and Mycobacterium were isolated 

respectively. 
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hemosiderosis 32 (11.25%), plant pigment 20 (6.07%), melanosis 8(2.43%)

lipid depositions 20 (6.07%), acute lympliadentis 30 (9.12%), parasitic

infections in 18 (5.4%), abscess 16(4.86%), lymphoid depletion 25

(7.6%),caseous lymphadenitis 8 (2.43%) and chronic lymphadenitis

28(8.51%).

The cytological smear examinations revealed 191 cases of

abnormalities out of total 329 lymph node impression smears examined.

Cytological smears revealed macrophages in 38 cases, eosinop’hils in 32

cases, plasma cells in 24 cases, bipolars in 35 cases parasitic larvae in 12

cases, lymphoblast in 14 cases, epitheloid cells in 48 cases, netrophils in 12

cases, mast cells in 11 cases, theileria in 8 cases, filarial worms in 8 cases

and fibroblasts 5 cases.

Out of 108 lymph nodes examined 65 cases showed positive for

bacterial isolates. 1n 8 , 4, 13, 3, 32 and 5 cases Ecoli, Pseudomonas,

Staphylococci, Streptococci, Pasteurella and Mycobacterium were isolated

respectively.
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