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~ bovine diseases left to be studied in greater details in orﬂar'

INLTtRODUCTII ON

Human 1life has always remained in close association
with animals. Ihe purpose of such associatiun has always,
remained more or less, the same as it exists now. Lhe ways and
pmanners in which the bovine population was reared and mainta-
ined in the past, are nuw quite different in the present system.
These distinctions are quite obvious due to ever developing

scientific knowledge in the field of animal husbandry and
veterinary science.

As a result of population explosion all over the
world the people have been faced with acute food crisis. Mal-
nutrition has become a common feature over larger parts of
the world population. Ihe people have now started syntaetic
preparation of protein to face the food scarcity. This vital
nutrient comes mostly from milk and meat. Our ancesters,

though, they were not having enough scientific knowledge,were

fully Imowing the advantages of milk. So they gave the name |

‘Ma' to cows.

From the days of open natural grazing till stall

balanced feeding, the people have acquired vast knowledge,and
they have achieved victory over sufficiently large nunber of
animal diseases, which were havoc among buvine population in ;

past such as Anthrax and Rinderpest etc. ©5till there are many
{

e ————— e ——
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to face the challenges posed to farm enterprises in different

circumstances existing in different parts of the countries.

India is a vast agricultural country where T70% of
bovine population of world are present. ©Still majority of
Indian children go without milk. In order to raise the total
output of the country it has now become essential to raise the
standard of domestication of existing livestock farming taouga
genetical mowledge as well as protection of animals against
diseases., f{he disease control and investigation into the
causes of disease production are not simple affairs. Lhe co-

ordinated efforts of specialists of different fields are needed

for scientific approach to such problems.

In spite of developed scientific techniques and co-
ordinated efforts of specialists for disease control and treat-
ment of gpizootios cattle die due to hepatic and renal damages

etc. caused by various other factors.

From public health point of view, it is essential
to investigate the renal diseases in details as there are
certain diseases which are communicable to man through milk,
meat, excretions and secretions (for example, Iluberculosis and
Anthrax etc.). FKidneys, being most highly specialised organ
is more prone to even mild infections. As such it becomes
obligatory on part of tue patnvlugists to attempt systematic

and thorough studies of renal diseases.

Kidney is a paired organ naving anatomical

|

- —_——
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complexities. ©come thing like one-third of cardiac output of
blood passes through kidneys in each circuit. <rhe glomeruli
act as filtering bed by eleminating excess of foreign subs-
tances circulating in blood. The tubular portion of nephron
acts as selectivereabsorvers for required amownt of glucose,
sodium, potassium, calcium, chloride etc. escaping from blood
through glomeruli as these are essential for body. The waste |
prodvcts and unwanted materials are allowed to escape as urine.

Thus, the internal environmental condition of the body is

regulated mostly by this organ.

!

The toxic agents of blood whether they are vegetable,

mineral or microbial in origin, do some narm %o renal struc-

tures while passing through filtering bed.

In certain specific diseases, such as Anthrax and

Tubercvlosis ete., the organisms get lodged either in glomeruli

|
or in interlobular blood vessels and thus produce inflammatory-

condition., <Ihe toxic substances such as lead, mercury, ;
r

arsenic, sulfa drug etc. have affinity for renal tubules,which

destroy tubular epithelium. If a part of nephron is damaged |
]

the remaining portion usvally undergoes atrophy. fhe infectio@
in gloneruli affects tubules as well as interstitial tissue. f
fhe tubular disease in reverse may affect glumeruli. IThus, |
from above facts it is clear that kidney is an organ which

gets frequently involved even in simple and severe infections,

and subsequent destruction results in death of animal itself.
[

|

The involvement of urinary system causes economic |
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diseases of hovines which may prove conducive to devising of

losses to livestock farming in form of death of productive
animals, retardation in growth,as well as reduction in pro-
ductivity. Thus, the present study on renal diseaes has been
carried out in diseased bovines on the basis of macroscopic

and microscopic lesions in the kidneys.

The present work also envisages utilization of
pathological data obtained in the autopsy cases carried out
in Binar Veterinary College, Patna, and also examination of
kidneys of killed animals into local abattoirs. Lhe present
research has been aimed at to throw some light on various
pathological conditions of kidneys which are menace to live-
stock in this state. <IThe study of gross and microscopic pic-
tures of renal tissue gives the correct picture of renal
diseasés. These findings may constitute, in future, the basis
for further research on various aspecits of renal diseases in

cattle and buffaloes.

Purther, this work may also furnish informations on |
I
|
suitable control measuvres in planning eradicating schemes of |
renal diseases (for example, iuberculosis) prevalent in farms W
in Bihar. Ihe present study may also prove guide to practicing

veterinarians to adopt correct measures for control and treat-

ment of renal conditions in bovines.
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REVIEW OF LIIERATURE

Perusal of available literature mainly reveals
description of renal diseases under three different categories
viz. degenerative alteration (Atrophy, Parenchymatous, Fatty
etc.) in renal tubules and to a lesser extent glomerular cells, |
inflammatory changes in certain parts of the renal structures
(glomeruli, tuﬁules, blood vessels and interstitial tissue) and
physical disturbances, e.g. Infarction and Hydronephrosis etc.

There has been no so far any systematic attempts to bring

together the informations relating to renal diseases in cattle |

and buffaloces in Bihar,

DISEASES OF URINARY SYSTEM (KIDNEYS).

Nephrosis @

Muller (1904) employed the term "Nephrosis® to

denote the degenerative or inflammatory changes in the kidneys.

Nieberle (1922)(as quoted by Udall, 1954) classi-
fied all the degenerative changes right from cloudy swelling |
to necrosis of the kidneys resulting from metallic poisons |
such as mercury etc. and summarized them under "Nephrosis®. |

Bloom (1939) described nephrosis as non-intlammahnwi

condition of the kidneys. He called mild necrotizing and
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| severe necrotizing nephrosis under acute neparosis and

|

{ amyloidosis under chronic nephrosis.

\ Ottosen (1949) reported a calf of one month old
which suffered from diarrhoea and was treated with Sulphathia-

d gole twice daily for 5 days. On 10th day the amnimal was

killed. The renal lesions were characterised by development

of Calculi composed of Sulphathiazole. IThe tubules showed

development of nephrosis.

Prench (1950) observed glomerulonephrosis in toxic

oliguria, anuria, and lower nephron nephrosis.

Welt and Peters (1951) stated that sulphanilamides,

carbontetrachloride snd meroury salts produce toxic effects
in renal structures and cause lower nephron nephrosis in
kidneys. They suggested that factors responsible for tubular
injuries are some toxic asgents for renal eplithelium, anoxia

of renal tissue and increased reabsorption of water from

tubules.

o

A-g;OIQQsis s

Hajarre (1933) reported amyloidosis in 64 cases

out of which 50% were reported in cattle,

Anderson (1936) reported that frequent occurrence

of "Large white kidneys" in cattle were due to amyloid dege-

neration accompanied by other changes. He reported 36 cases

e S 1 B




RAJENDRA AGRICULTURAL UNIVERSITY: M. S8.(VET) THESIS, 1974

7

—

i ———

e

s ———

in which amyloid depouslis were found in kidneys apart from
heart, lungs and digestive tract. Histological pictures
revealed that amyloid deposits were well marked in glomeruli,
vasafferens and vasrecta in medullary substances. Besides
this, the kidneys showed parenchymatous changes. He was also
successful in producing artificial general amyloidosis by
injecting repeated doses of fowl albumin.

Detailed studies wer§ conducted by Van Vlioten
(1936) in 48 cases of "large white kidneys" including 4 cases
in calves. Histological pictures of large white kidneys showed
lesions of hyaline and amyloid degeneration of glomeruli and
tubules accompanied to some extent by interstitial neparitis.

Prom the calf kidneys, he formed an opinion that interstitial

nephritis occurred primarily before the amyloidosis took place. '

According to Smith and Jones (1957) amyloidosis in
kidneys takes its first appearance in the glomeruli, which it

|

eventuwally replaces. As the condition progresses, the 1nvaﬂing£

substance also makes its appearance in the outer medulla.
Amyloidosis always occurs in immediate vicinity of small blood
vessels. Amyloidosis is not so frequent in domesticated

animals except horses and dogs.

Scheehan and Davis (1960) has reported that when
proximal convoluted tubules undergo moderate ischemic damage,

but not of lethal one, development of hyaline droplets does

{

take place in their cytoplasm during subsequent in flow of the
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blood. Ihese droplets might be of varying sizes. lhe small

droplets of size of red blood cells could hardly be differen-
tiated from red blood cells by Haem atoxylin and Eosin stain
except that different sigzes of droplets were seen scattered

among the hyaline droplets.

Mandelll and Cosico (1964) has reported deposition
of amyloid materials at different sites in the kidney's,glome-
rular arteries (in muscular coat), out sides the tubules, and

around Bowman's capsules in the histochemical analysis of

sponteneous amyloid nephrosis in cattle.

Grunder and Irautwein (1965) studied symptoms of
renal amyloidosis in 15 pregnant and post-parturient cows. He
observed profuse chronic diarrhoea, protein rich urine. In a
gew cases he found erythropenia, nmeutrophilia and oedema of
throat and chest. On post mortem examination the kidneys were
light colour, granular surface and enlarged to a considerable
extent. Microscopically there was glomerular amyloidosis, and
in some cases there was interstitial amyloidosis. Other
noticeable changes were hyaline cylinders within tubules, fat

vacules in epithelium and in Henle's loop.

Pigment in kidneys 3

Bos (1936) reported abnormal pigmentation in the
kidneys and adrenal glamnds in bovines. Bruwnisi pigments were
detected in epithelial cells of the convoluted tubules. But -

|
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narrow loops of Henle and glomeruli showed little or complete

absence of pigment granules. A thin layer of mucous contai-
ning pigment was found covering the renal pelvis. Micro-
chemical reactions showed the pigment to be melanin and was
present in connective tissue of the cortical substance, end
in the cells of medulla. He suggested that some relation
might be existing between the activities of renal glands and
the formation of skin pigment.

Corsico (1953 and 1955) described the deposition
of Xenthine a brownish red pigment in both kidneys of an
apparently healthy calf. He again reported (1955)the presence
of xanthine in the collecting and papillary tubules of two

slaughtered calves.

Orlop (1956) studied 2.3% bovine kidneys with dark

brown discolouration of the cortex. Lhe pigment was present
in the form of granules of varying sizes in the convoluted |
tubules. The pigment was proved to be lipofuchsin. He also

. |
found this pigment in renal and mesentric lymph nodes.

!

\

Jubb and Kennedy (1963) cited oongenical'prophyria-{
a brownish pigment affecting the renal cortex of cattle and

swine. Pigments were present in tubular epithelium and ,
interstitial tissue which were detected in urine. The urine
and tissue were fluresced blue green in the presence of ulira |

vioclet light.
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Hypoplasi ‘ ertro 3

Iaszlo (1941) described single case of renal
hypoplasia in an ox, On microscopical examination, he con-
cluded that this condition was dve to incomplete development
of glomeruli and tubules, and replacement of parenchymatous
tissue by a cellular connective tissue or by fat cells.

Moderate hypertrophy of blood vessels were observed.

In view of Rumnels et al. (1960), hypoplasia of
kidneys is rare in domesticated animals. Sometimes, it does

take place as congenital anomalies.

Hypertrophy is more frequent in all domesticated
animals as result of renal, glomerular or tubular injury. lhe
remaining healthy renal cells becume more active and enlarged
to compansate the loss of remal epithelium. When one kidney
is lost due to ligation of remnal arteries, or obstruction in
one of the ureters, or as a result of bacterial obstructiom,
the other kidney undergoes hypertrophy to compansate the
function of lost one. Histologicallj, epithelial cells of
nephron get enlarged and become more active., Sometimes, the
cells get two times enlarged rendering kidney as a whole
double than its normal shape.

Infarcts

Smith and Jones (1957) stated that infarcts in
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kidneys were & ¢requent phenomena in animals. Most often,
the infarcts in kidneys were usually of anaemic types and

represented a picture of one or more sharply outlined wedge

shaped pale or red areas depending upon the case with apex

at the point of obstruction and the base at the capsule. As

the lesion grew older, there was healing with disappearance

of parenchymatous tissue except a few scars of white fibrous

tissue in a few glomeruli.

Mora and Del. Giudice (1958) described a brief

sketch on renal infarcts in catile with obscure aetiology.

Circulatory disturbances and diseases of blood vessels?

Smith and Jomes (1957) described active hyperaemia

as a feature of acute inflammation, and passive congestion as

a part of generalised passive congestion. The congestion was

promin nt in medulla due to the presence of venulae rectae
running in group.

Csiszar (1943) studied petechiaein 82 slaughtered
snd 28 heal thy calves. Lests for bacterial amd toxic
aetiology were found negative. The petechla were also
observed in calves having traumatic injury to the spleen.

According to him petechia often encountered in salmonella
infection.
Di Domizio (1948) reported 24 caitle fed mainly

on cereal, showed petechia in kidneys.
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Abramov (1962) examined 17 calves died from toxic
dyspepsia. All such calves showed haemorrages in renal cortex.

But he could not isolate salmonella or coliform bacieria from

the lesions.

Hydatids ¢

In India hydatids appear to have been reported 1st
by Gaiger (1910) in Pumjab. It was also later reported by

Gaiger (1915), Aggrawala (1925), Pillai (1928), ludaliar (1931),

Ayyar (1942), Mocho (1945) and Mudaliar and Aiway (1947).

Krause (1934) reported that out 954 cattle and
buffalo slaughtered, 86% of the populatiam were having echyno-
coccus infestetion and 49 cattle and 1 buffalo had alveolar

echynococcosis.

Sami (1938) reported 88% of cows and buffalo were
infected with hydatids.

Hemmann (1934) encountered an extra ordinary infee-
tation of echynococcus cyst in every organ including most of

the lymph glands in a cow.

Maqsood (1944) found a pigeon's egg sized sterile
echynococcus cyst in the cortex of the right kidney of a cow.

Paust (1949) reported that echynococcus cysts were
surrounded by endothelial cells, giant cells, eosinophils and
well developed granulation tissue.
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Wieberle (1922) (cited by Udall, 1954) recorded 3
cases of nephritis in old cows in the abattoir. On histo-
pathological examination he inferred that so called chronic
parenchymatous nephritis or "large white kidney" was genuine
glomerulonephritis having resemblance wi th sub-acute or

chronic glomerulonephritis of man.
Vester (1935) stated that glomerulonephritis in

bovines was slways bilateral and was due to bacterial toxin,
Volhard (1936) mentioned that the term “Nephrosis®
was first used by Muller (1904) to deote the degenerative
process in kidneys in which inflarmation played a doubtful
identity. The author stated that in nephritis there was func-
ticnal interference with blood circulation through the glome-
ruli. In gomerulonephritis this damage affected all the
glomerull of both k:ldnejs. In nephrosis the blcod supply was

normal but the glomerular capillaries became abnormally

permeable to proteins,

Lenghem and Hallman (1941) studied 236 cases of
nephritis in all species of domesticated animals amd recorded
7 cases of glomerulomephritis. Out of 7 cases, incidence in
bovine omstituted 1.87%. Glomeruli were the sites of primary
lesions, characterised by thickening of the basement membrane,
increased amount of comnective tissue and hyalinization. The

tubules showed secondary changes characterized by cloudy

o
4

L
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swelling, atrophy and gradual replacement as a result of

intensive productive tissue changes.

Udall (1954) stated that acute diffuse glomerulo-
nephritis in herbivora was rare and was practically always

associated with some severe toxic or inf ectious diseases.

Smith and Jones (1957) grouped glomerulonephritis
under toxic nephritis and considered as rare in animals wnder

natural condition.

Leons (1957) observed a case of haemorrhagic
glomerulonephritis in a cow where foreign body was involved
in spleen and reticulum. He was of the opinion that kidney
lesions were due to allergic condition set wp by the septic

focus.

Wettimuny (1963) studied and classified the inci-

dence of 178 cases of nephritis as follows : -

Glomerulonephritis - 11%
Interstitial nephritis = 78%
Pyelonephritis - - 10%

Embolic or pyaemic nephritis- 5%,

Carrara and Galli (1966) stated that out of 551
normal slaughtered calves of age group between 2 to 3 months,
35 had numerous petechiae amd occasiunally infarcts in the
cortex of kidneys. 35 calves also had some purulent chronic
broncho pneumonia. Histological examination of kidneys showed

glomerulonephritis. 10 calves were alsoc examined bacterio-

logically. Pasteurella multocida was isolated from 4,
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C.pyogenes from 2, Thus, he concluded that there is mno
relationship between bacterial species isolated and the renal

lesions and he suggested that renal lesions were allergic in

origin.

Interstiti nephri tis @

Pocal interstitial mephritis was described first by
Smith (1925) in bovines. He investigated interstitial nephritis
in calves which were kept deprived of their normal cholestrum

end he was of the opinion that B. goli might had become
virulent in calves, devoid of cholestrum feeding for 24 to

36 hours.

Tubke (1934) infected two calves artificially by
Br. gbortus 1st calf was injected intravenously by virulent
culture of Br. gbortus immediately after birth. This calf
died on sixth day after showing febrile reaction. On histo=-
pathological examinatim, foel of cellular infiltration of the
interstitial tissuve along with endothelial' cells, monocy tes
and lymphocytes were found in the kidneys. Ihe foci were
found mear the arterioles. ZIhe glomeruli did not saow any
change. 1Ihe second calf was injected intramuscularly after 5

weeks after birth with the same strain of Br. abortus emd i%

the seme lesions as seen in 1st calf., The only noticeable

i
was killed after two and half months later. The kidneys showe4
l
|

differences were that they were more chronic in forms.Grossly

|
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the lesions appeared like white nodules just below the capsule
and in the depth of the kidneys.

Magnusson (1934) tried to confirm the Lubke's
(loc. eit) statement from the heart blood taken from 15
affected cslves to demonstrate Br. abortus orgenisms in the
lesions but agglutination test did not reveal positive result
in blood.

Wester (1935) discussed various forms of chronic
nephritis in bovines and stated that in case of primary diffused
interstitial neplritis of both kidneys, the organs were small,
hard with increased interstitial tissue.

loore and Hallman (1936) obtained "white spotted
kidneys" in many calves by feeding vitamin A difficient diet,

The condition was also associated with pneumonia and scour. |

The authors were of the view thaet this condition might be
related to avitaminosis A,

Hoore et al. (1936) examined 35 calves with pre-
vious history of low plasma Magnesium and found nephritis in
many of the animals along with other lesions. In kidneys,

the lesions consisted of extemsive productive %issue changes
with secondary atrophy of the renal parenchyma. Whether these
changes were due to low magnesium content of blood or due to

some other factors could not be determined.

Moor et al. (1938) obtained renal lesions in

calves kept on low magnesium con tent; besides lesions in

S et s st st A b AR et e
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other organs. 12 out of 21 showed marked proliferation of
fibroblasts and ultimately filwrosis of the interstitial tissue
with atrophy and necrosis of remal parenchyma. There were
varying degree of focal infiltration of lymphocytes in intes-
titial spaces. MNany occurred in the areas showing fibroblastic
reaction. ZThere was marked necrosis of tubules in 7 cases.
Other changes were fibrosis of Bowman's capsule, proliferation
of the glomerular capillaries, endothelium, and deposition of

debris in the subcapsular spaces.

Furtze (1936) made cultural examination of 14
pairs of "white spotted kidneys™ but he falled to demonsirate
the presence of Br. abortus. Out of 300 calves slaughtered
only 8% gave positive reaction to agglutination test but Br.
abortus were nei ther foumd in blood, nor in urine, nor in
urinary lymph gla:id nor in spleen of positive or negative |

calves.

Metzger et al. (1937) deseribed sub-acute and |
chronic interstitial nephritis in cows which exhibited albumi-

nuria.

witdik (1937) studied 90 cases of "white spotted
kidney® in calves from 3 to 6 weeks of age group. He examined |
kidneys, liver, spleen with regional lympn nodes for meat
poisoning orgemisms and for Br. abortus but all gave negative
results. Thus, he concluded that the "white spotted kidney" '
were not dmﬁ%aeteﬂal infection of the kidneys but were of
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toxic origin.

Heinen (1938) examined "white spotted kidney" from
nine calves. ILither in culture or by inoculation Br.aborius

was not isolated from any case.

Hoppe (1938) stated that interstitial non-purulent
nephriti‘s might be found in the foetuses of Brucella infected
cows, In the early stage there was increase in number and
size of capillary endothelial cells with a diffused infiltra-
tion of lymphocytes and histiocytes in the intestitial spaces.
in the advance. stage similar infiltration appeared in inter-

stitial spaces of deeper tissue. MNore centres of infiltration

appeared with increase in size as the disease progressed.

Thorp et al. (1942) noted gross lesions in 42 out
of 25 dalry calves kept on low vitamin A diet. <ihe changes

were more clear and well marked in the most deficient animals.

Microscopic examination showed degeneration of proximal convo-

luted tubular epithelium with inflammatory changes in the
interstatial tissue. WNetaplasia were observed in renal

calyces.

Rurmels (1954) described "white spotted kidney"
as a special form of focal interstitial nephritis and stated

that the condition was most common in fam animals.

Hofmanm (1955) investigated focal interstitial
nephritis in 29 calves of age group 4 to 6 weeks old. lhere
appeared to be acute, a sub-acute, and chronic forms.
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cally, the acuie form constituted minute whitish

foci with enlarged lymph nodes and there was accumula tion of

leucocytes and lymphocy tes. In sub-acute cases, foci were
larger and fibroblasts were present. In chronic cases lesions

were longer, and passive connective tissue was observed.
Aetiology could not be determined.

Tsiroyannis (1957) observed "white spotted kidney"

in 1376, out of 45000 calves slaughtered in Belgium. Histo-

pathological and bacteriological emihationswere conduc ted

over 250 pairs of kidneys. _He thought that lesions were

caused by an allergin or allergins of unkmown origin.

Smith end Jomes (1963) described that"small white

granular contracted kidney were due to scar formation out of

white fibrous connective tissues thus rendering the surface

of the kidneys irregular and granular. The appearance of

white fidrous connective tissue was a clear evidence of chrmlc

proliferative inflammatory process in glomerular or tubular

or interstitial mephritis.

Butura et al. (1960) examined kidneys from 568 |
buffsloes and he found evidence of nephritis in 13% of examined
buffaloes. Repeated examinations of the animals and of urine |
over 8 months, confirmed the presence of chronic nephritis. [
Thus, it was concluded by author that exposure to cold played

a major role in the causation of nephritis.

Mohanty (1961) found that out of 232 kidneys, 18

I
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showed sub-acute interstitial nephritis in which 6 showed

greyish white focl on the kidney surface, and 71 kidneys showed

chronic interstitial nephritis.

Leptospirosis @

Weil (1886) was the first to consider leptospirosis

as a separate entity.

Awrorow (1941) gave a detailed account of patholo-
gical changes in 40 animals which died of leptospirosis. He
found centrilobular necrosis amd interlobular round cell in-
filtration of liver and degenerative changes in the kidneys
and myocardium in case of acute and sub-acuie cases. Histo-
logical sections of the liver, kidneys, lungs, heart and
mesen tric lymph nodes showed the presence of leptospira.

Jungherr (1944) described the autopsy findings in
5 cows died in acute phase of leptospirosis and he foumnd
extensive necrosis of hepatic cells with haemorrhage in the
liver of one cow. The kidneys of another cow showed large
area of tubular necrosis with lymphocytic interstitial infla-
mmation. Focal tubular hyperirophy was found in the kidneys
of the third cow. Hemosiderin was seen in the spleen.
Leptospira were demonstrated in liver, kidneys and mesentric

lymph nodes, but the organisms could not be isolated.

Marsh (1945) reported leptospirosis in 25 calves
during 3 months of his study. Calves died of an acute form
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|
| characterized by haemoglobinuria and leptospirae in tissue.
\ Matheson (1946) studied pathological changes in
acute and chronic forms of natural bovine leptospirosis in
Texas. He found focal necrosis in liver in acute fatal forms

around the cerebral vein. Extensive albuminous degerergtion,

———
————

necrosis and pigmentation of the renal tubular epithelium were
prominent changes. Hemosiderin was present in spleen, muscular

haemorrhage, necrosis and ulcer fomation were constant fin-

dings in the abomasum.

Baker and Little (1948) reported an infectious
disease of dairy calves. <lhere was no abortion, icterus.
Haemoglobunuria was rare. ZIThe infectious agent was probably
leptospira which were transmitted to two guineapigs, rabbiis,
mice, and cattle. Ihis produced an interstitial nephritis
which persisted in the kidneys for lung time even after dis-

"appearance from blood stream. Thus, the author suggested that
natural infection might be due to a droplet infection or by
insect vectors., Antibodies against leptospira were found in

the serum of experimental animals.

Akcay and Pamukeu (1950) described three acute and

W sections of kidneys treated with Levaditi's method revealed
7 leptospira within the tubules, necrotic changes, infiltration

g in the inter tubular tissue and haemoglobin casts in the

tubules. There was parenchymatous degeneration of the liver.

S S P S

fatal cases of leptospirosis in calves. Pathological study of |
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Reinhard (1951) - Innoculated leptospira organisms
obtained from natural cases uf bouvine leptospirosis into 6
calves. Cultural, haematological and clinical studies were
made in these calves. He found fever, leptospiraemia, lepto-
spiruria, neutropenia, and lymphopenia and a transitory anaemia.
In all cases kidneys showed gross and microscopic lesions of

focal interstitial nephritis, f

He further studied in 1952 over bovine lentospirosis
and found at autopsy the kidneys were "white spotted” or |
nottléd, Histological changes in acute forms were thickening
of Bowman's capsule and congestion of glomerular tufts. The

tubules at times showed cloudy swelling or necrosis, distended

by granuiar debris, protein casts, leucocytic casts and

occasionally blood pigment casts. Haemosiderin was found in I

the tubular cells in haemoglobinuric cases. Diffuse and focal
infiltration of round cells (lymphocytes, plasma cells and J
macrophages) and a small number of neutrophils were throughout |
the stroma of the renal cortex. Leptuspira were demonstraced
in the tissue by silver impregnation techmique. They were

usvally found in the tubular lumen and occasionally in the

renal stroma. <Ihe constant nistological findings in the
chronic leptospirosis were those of chronic focal interstitial |
nephritis, Large masses of lymphoid round cells were infil- :

trating in the medulla. Sometimes interstitial fibrosis might |

also be present. ?

VanDer Hoeden (1953) reported am outbreak of
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L. grippotyphosa infection in a herd of 95 daliry cattle. 10
out of 12 died due to acute interstitial neparitis.

Hadlow and Stoemner (1955) described the histolo-
gical findings in several organs of 15 Hereford cows infected
with L. pomona. The important features in the kidneys were
widespread chronic focal interstitial nepuritis and renal
tubular proliferation was common finding. Ihe latter was
associated with focal defects in the tubular basement membrane
or with its almost complete dissolution and the proliferating
tubular cells formed giant cells in the larger area of inter-
stitial exudate. Haemosidrosis was the constent finding in

the spleen. Teptospira were demonstrated in the sections of
kidney from 6 of the 15 cows.
Kemens and Szky (1955) demonstrated leptospira in

the kidneys of 10 calves killed 1% to 3 months after natural
infection by silver impregnation method.

VYanDer Hoeden (1955) reported 3 outbreaks of L.

canicola in cattle and Israel. ©Several jackals proved to be

carrier. They excreted the orgemisms in the urine and autopsy

revealed interstitial nephritis. He suggested that in Israel

besides dogsj Jackals were important natural reservoir of L.

canicola which was hazard to man and catole.

Ristic et al. (1957) studied clinical, bacterio-
logical, serclogical, hematological and gross pathological
response of 9 calves, experimentally infected with L. sejroe.
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Apart from other clinical symptoms leptospiraemia persisted |
for 1 to 4 days. Leptospira were isolated from the kidneys

of one calf and was demonstrated in the silver stained kidneys
of two other calves. The major pathological lesions were
interstitial nephritis, degeneration of the epithelial lining
of Bowman's capsules and convoluted tubules of the kidneys and
focal necrosis of the liver. They concluded that L. sejroe
might be an additional aetiological agent of bovine leptospi-

rosis.

Burdin et al. (1958) recorded outbreak of lepto-

spirosis in cattle, sheep and goats of kenya. A hign incidence
of mild cases shuwing renal lesions as the sole manifestation
of the disease was found. <Ihe kidneys were very much swollen
and congested when the course of the disease was rapid. Light
coloured petechiae were observed in kidneys of the animals
which had been ill for long time. <These abmurmal areas were
found to extend through the cortex and some time into the

medulla and in some cases only one kidney was affected.

Seibold et al. (1961) gave microscopic evidence of

active or previous infection for leptospira in the kidneys of

292 (86%) of 338 cattle received at the Plum island. Focal
acute, sub-ascute and chronic lesions were noted. In acute
forms, necrosis of tubular epithelium in renal cortex were
seen, Sub-acute stages were characterised by proliferation

of undifferentiated epitnelial lining cells and by progressive
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{nterstitial lymphocytic infiltration. Chronic lesions were
characterized by atrophy of affected tubules with thickening
of the basement membrane. Leptospira were found in acute and ||
early sub-acute lesions, but with the development of lympho- |
cytic infiltration, they disappeared and were nerver found in
the advanced sub-acute or chronic lesions. Leptospira were
seen in certain small tubules at the cortico-medullary junction
only, where they produced no visible histological lesions and
in undamaged tubules of 57 catile at the cortico medullary

Jjunection.

Venkataraman and Jagarnmnathan (1961) reported the
1st outbreak of leptospirosis among catile ﬁith deaths in
Madras which continued for 3 months. {he symptoms were
suggestive of haemorrhagic septicaemia or plant polsoning but
the histopathological examination showed the presence of
leptospira in kidneys. ZThe isolation of leptospira in pure
culture was not successful probably because of delay in con-

ducting post mortem examination and collection of material.

Retzlaff (1967) made a review from serological |
survey for bovine leptospirosis in Germany (1963-1966) walch |
revealed that an average of 3.45% of cattle examined had a
titre of 1:400 or high, but the awthor could not f£ind lepto-
spira on histological examination of Levaditi stained sections
of kidneys from 116 healthy cattle. He described interstitial

nephritis and cysts in the kidneys of 12 and 7 cattle, respec~

tively but aetiology was not determined.
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Egggurativc nephritis 3

Bruckmulier (1869) described abscesses in the
kidneys of an ox associated with dilatation of the pelvis,
The kldheys were enlarged and there was thickening of capsule
which was adherent. The surface of the kidneys showed small
abscesses surrounded by an inflammed zone. Lne kidney paren- |

chyma was congested and juicy.

Pflug (1876) suspected micro-organism to be the

cause of renal abscess in bovine.

Ernst (1905) described small elongated abscesses
around the vessels in the renal medulla. He found masses of

gram-positive organisms scattered irregularly in the abscesses.

The organisms were also seen collected into clumps and cylin- |

ders in the convoluted tubules and in the lucps of Henle. iue

papillary tubules appeared free from organism but their mucous f
membrane were infiltrated with leucccytes. Collecting tubules |
1

were necrosed and crammed with bacteria, debris, and leucoucytes.

1
Christiansen (1919-20) (cited by Udall 1954) |
described 16 cases of abscesses in kidneys of calves. From

15 of these, B. coli were isolated.

Jowett (1925) recorded a case of pyaemic neparitis
in a cow., Grossly multiple foci of pin head size to millet
seed were present on the kidney surface. Lesions were yellow

%o yellowish white with semisolid consistency. Gram's stain
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revealed the presence of small bacillary and coccoid type of

organisms. Pure culiure of C. pyogenes were isolated.

Again he in 1928 found another case in which apart
from other gross appearance stated above the capsule was
adherent. Histologically he found that the structures of
kidney 1§sians were composed of cells that were mainly mono-
leucocytes. Gram's stain showed the presence of large number
of small bacilli and coccoid organisms. Pure culture of C.
pyogenes were isolated. IThus, he concluded that the infection
had occurred by lymphatic routes.

Pincher (1933) cited by Udall (1959) observed large
abscess in the right kidney of a two months 0ld calf which [
replaced the entire kidney.

Harichen gt al. (1966) studied microscopic changes
in focal purulent nmephritis in 8 chinchilla., <The lesions were

characterised by accumulation of leucocytes in the proximal

and distal convoluied tubules and degenerative changes of the j
epithelial cells of tubules, Lthe aetiolugy and patinology of |
focal and purulent nephritis in chinchillas and focal intere
stitial nephritis (white spotted kidney) in calves were dis-
cussed by the author.

I
]
[
Pyelonephritis s |
|
Siedamgrotzky (1875) found bacteria in renal pelvisJ

Dammann (1877) observed the presence of bacteria in
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urinary tubules in Bacillary pyelonephritis.

6i1lot (1888) found lesions of pyelonephritis in a

cow but he was unable to ascertain the cause of this condition.

Guillebeau (1888) studied the pathogenicity of
bacillary pyelonephritis in cattle and found slender non-

motile bacilli in the renal abscesses.

Hess (1888) described symptoms and lesiuns of
pyelonephritis and found that the disease occurred independent

of puerperal infection.

Boyd (1918 to 1927) reported bovine pyelonephritis
for the 1st time in United States and he worked from 1918 to
1927. He was of the opinion that in cow pyelonephritis very
often accompanied with the inflammation of ureters and bladder.
fhese conditions were usuvally as a result of bacterial 1nvau=1:|.on.E
The disease might run acute or chronic forms. Diagnoses
depended upon characteristic bacilli in urinary sediment, {

presence of albumin, red amd white blood cells in urine.

Boyd and Bishop (1937) considered that the process

of pyelonephritis had an urogenous origin and seldom was

haematogenous in origin. <This got support by involvement of
bladder and ureters. C. renal were constantly present along
with secmdary invaders such as streptococci. Diagnoses was
made on a clinical, bacteriological, amnd physical examination i
of the urine, bladder, ureters, and kidneys.,
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- by intravenous injection.

Bemis (1926) also found pyelonephritis, a very
common condition in cows.

Hutyra and Marek (1926) studied 20 cases of pyelo-
nephritis. He found that many cases originated due to infec-
tion in early life involving urino genital tract of calves,

The infection ascended gradually and reached the upper urethra
and bladder. He suggested that matural infection did not take
place through blood stream as the disease cou}d not be produced

Puttaswamy (1932) recorded a case of pyelonepnritis
and cystitis with a big abscess in broad ligament of uterus

with lesions of traumatic pericarditis.

Ventura (1932) laid some emphysis upon the possi-
bilities of bovine pyelonephritis occurring without the evidenctd

of disease in other organs. He recorded 3 such cases of ;

pyelonephritis in bovine.

Wester (1935) described different types of chronic |
nephritis in bovines as (i) chronic embolic nephritis in which |
kidneys were emlarged and showed infarction, (i1) chronic |
glomervlo-nephritis (¥ephritis Fibrocystica) which was always

|

i

bilateral and attributed to bacterial toxins, (iii) primary
diffuse interstitial nephritis characterised by a small and
hard kidneys with an increased interstitial tissue, (iv)
secondary atrophied kidney; which was unilateral with compan-
satory hypertrophy of the other side, (v) Tuberculosis of
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renale in 5 cases. From the culture of 6th one, the organisms |
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the kidney and (vi) pyelonephritis which was in the form of

cysto-ureto pyelonephritis of the cows. He reported two types
of pyelonephritis. The first was an ascending form developing
from the cystitis and was caused by C. renale whereas the
other type was of haematogenous inflammation of the kidneys

in which ureteritis, cystitis and pyelitis were seen.

Palmer (1938) studied the course of pyelonephritis
in 3 herds and found that spread of disease is very slow, He
gave detailed description of one case of pyelonephritis. Gram-
positive dephtheroid and Eberthilla pyogenes (E. pyogenes) were
isolated. '

Thorp et al. (1943) studied 6 cases of bovine
pyelonephritis., They found an increase in creatinin,urea and
non-protein nitrogen in bloud of 2 cases. Lhese two animals

showed haematuria, and albuminuria. The urine contained C.

isolated belonged to genus corynebacterium and it was a
diphtheroid. The kidneys, ureters and bladder showed degene-

rative changes both macro and microscopically., )

Feenstra and Thorp (1946) found that the location |
of bacteria varied in different cases of bovine pyelonepnritis.;
In milder forms micro-organisms were present in the cellular |
debris in renal calyces, ureters and bladder mucosa. In severe
cases, the organisms might be found in foci scattered in

kidneys, in the tubules and in the necrosed epithelial cells

—

J

|

|

of tubules. In the characteristic lesions, dephtheroids were

e — e R — S s i - — —
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present in cellular debris which was flanked by a zone of

necrosis, and outside that zone, the parenchyma showed chronic

HESIS, 1974
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{nflammatory changes.
Matheson (1946) reported 7 cases of nephritis

including some cases of pyelonephritis.

Morse and Roberts (1948) reported a case of pyelo-

nephritis in a cow. Urine showed the presence of C. renale
and B. coli. C. renale were recovered from left kidney and
B. coli was predominant in bladder. They concluded C. renale

was primary cause while B. coli was simple seccondary invader.

Peenstra et gl. (1949) reported 11 cases of bovine
pyelonephritis and indicated the effects of penicillin in
different forms of cases. Haematuria was important clinical
symptom. Presence of C. renale in urine was not dlagnostic

as it was also found in the urine of healthy animals.

Biswal et al. (1953) studied strain of diphtheroid
organisms isolated from pyelonepuritis in cattle by Feensira
in 1945. ZThese organisms differed from C. renale in some of
the biochemical properties and these also produced alpha
haemolysis.

Dhanda and Das (1954) were 18t to record pyelone-
phritis in cattle in India caused by diphtherocid. Un autopsy
abscesses were found in the ﬁolvis and cortical parenchyama

of both kidneys. Ureters, bladder and its wall and mucous

membrane were thickened. Ihey isolated diphtheroid organisms
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from urine and kidneys of affected cows and grouped it as

C. renale.

Nandi (1955) stated that cystitis amd pyeloneph-
ritis of cattle were caused by C. renale in conjunction with
other factors which caused irritation snd damage to the kidney
structures during its excretory phase from the body. He stated

that those factors were derived from various plants and he

named 25 such plants.

|

smreck (1957) isolated C. renale from 27 out of 33

cattle suffering from pyelonephritis.

Kwiatkowski (1957) stated two clinical cases of
pyelonephritis in cattle. He was of the opinion that treatment

had no effect in advance stage. ’

|
Rajulu (1956) recorded a case of naturally occurring

pyelonephritis due to C. pyogenes.

Kume et al. (1959) isolated diphtheroid bacilli L
from outbreak of pyelonepuritis in cattle. Lhe organisms were
classed in group A (identical with C, renale) and group B
(not identical with C. renale).

Classification of renal disorders :

Classification of renal disorders in both man and
animals is a complex problem. Different yard sticks have been |
adopted by several authors. f
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According to Anderson (1957), no single method of
classification of renal diseases is easily applicable. Ihe
system of classification followed by him is based on combined
consideration of the portion of the kidney primarly affected
and the types of involvement. Classification of renal diseases

as adopted by him is partly presented‘beluw g -

(1) Glomerular disease &
- glomerulonephritis
- diffuse - acute
- sub-acute
- chronic

- focal.

(11) Vascular disease s Nephrosclerosis
- Atherosclerotic
- Arteriosclerotic
periarteritis nodosa

infarcts of the kidney.

(111) Tubular disease t Nephrosis or tubular nephritis.
- lipoid nephrosis i
= toxic mephrosis

- chemical nephrosis.

(iv) Interstitial tissve disease : Interstitial nephritis
- acute diffuse
- chronic diffuse

= focal suppurative
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pyeloneparitis
tuberculosis

leukemia infiltration.
(v) Obstructive diseas of the kidney : Hydromephrosis.

(vi) Metabolic renal disease 3
- hyperparathyroid renal disease
- hypervitaminosis D
- renal calculi
- uric acid infacts

- renal lesions in gout.

(vii) Congenital malformation and anomalies 3
- agenesis
- hypoplasia
- fusion
- ectopia

- cysts.

(viii) Zumors :

- benine
- hamartoma
- adenoma
= fibroma
-.leiomyoma
- lipoma

- Malignant - hypernephroma and carcinoma

- Wilms' tumor (adenomyosarcoma)
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- gcarcinoma of the pelvis

- metastatic

Herbut (1959) considered renal diseases in man
mjder five categories viz. congenital anomalies (aplasia and
cystic diseases etc.), degeneratimn (parenchymatous, atrophic
and fatty etc.), inflammations (diffuse glomerulonephri tis and
pyelonephritis ete.), physical disturbances (infarction and

hydronephrosis) and tumors. .

Jubb and Kennedy (1963) have adopted classification
of renal diseases according to the structures primarly involved.
This system envisages to determine which structural component
of kidney is primarly injured. Disorders of she kidneys have
been classified by them into four categories viz., diseases of
glomeruli, diseases of tubules, lesiuns of intestitial tissue,

and miscellaneous renal diseases.

Smith and Jones (1970) have described various
renal disorders after classifying them into different cate-
gories, based on the aetiological and gross pathological
features. Considering aetiological system of classification,
nephri tti has been divided into infectious and non-infectious
types. Kidneys with white streaks or spots in the cortex,

the large pale kidneys and small white granular contracted

kidneys are the types of nephritis based on gross lesions in
the kidneys.
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MATERIALS AND METH(DS

Basic materials concerned im the studies of renal
disorders in bovines were collected from the kidneys of cattle
and buffaloes of all age groups and sexes having deviations
from normal. The sources of materials in present study

comprised of - (1) BVC materials, (ii) SH materials and (141)
GCF materials.

EVC materials 3

These materials constituted post mortem cases sent
for autopsy in the Department of Pathology of Bihar Veterinary
College Hospital, Patna. Out of 109 cases, 19 cases belonged
to this source. CSurvey was made from the autopsy records of
Bihar Veterinary College Hospital from 1949-50 %ill 1973-74
and pathological data were collected for statistical study.

SH materials

the 70 abnormal kidneys from buffaloe calves of
age varying from 1 year to 3 years were collected from loecal
slavghter houses for gross as well as histopathological exami-
nations. Out of 70 suspected cases of nephritis, 19 cases did
not reveal any significant histopathological changes in

kidneys except a few changes of minor mature.

BVC = Bihar Veterinary College.
SH = Slaughter house.
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GCP materials @

Out of 109 cases examined 20 cases comprised of
animals died of various disaaso;,but with lesions in the
kidneys, and these were sent to the Department of Pathology,
Bihar Veterinary College Hospital, Patna for autopsy. Llaese
materials also include 10 samples of urine and bloovd from the

suspected cases of mephritis in GCF to detect changes in the

urine and blood.

Hi stopathological method 3

Cut of 250 specimens of kidneys all togetaer 109
cases revealed gross as well as histopathological changes.
However, 19 specimens had no any significant renal disorders
except a mild congestion. Thus, only 109 kidneys sample were
ﬁirectad for histopathological processes. rLhe kidney samples
were taken from every part of kidneys for histopathological

examina tion.

Zhe gross examinations were conducted and noted

separately in order to correlate the gross changes with histo- |

pathological findings of renal diseases.

The samples were fixed in 10% natural formaline and

routine staining practice of Harris Haematoxylin and Eosin,

Van Gieson stains and Levaditi's procedures were adopted for

GCF = Government Cattle Parm.

i —— e ~TTLEEAALR  A4" e e e A i e e
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histopathological examination. Special stain such as PAS,
Acid fast, Gram-negative and Gram-positive were used to

confirm diagnosis as and when necessary.

The tissue were washed overnight in tap water,

and déhydrated in ascending grades of alcohol. Cleared the

alecohol by two changes in-xylené, and xylene by 3 changes in
melting peraffin at 55° to 65°C. Finally the tissue were
embedded in paraffin. The sections having thickness of 5

microns were cut by hand driven microtome.

The following staining techniques were adopted : -

Haematoxilin and Eosine (Iillie, 1954)

1. Deparaffinize the sections and hydrated to water.

2. ©Stain the sections by Harris' hematoxylin for
15 minutes.

3. Rinse in tap water.

4. Differentiate in acid alcohol, a few dips.

5. Wash in tap water for a brief periocd,

6. ‘ Dip in ammunia water until the sections are

bright blue.

7. Wash in running tap water for 10 minutes.

8. ©Stain with eosin for 15 seconds to 1 minute
depending upon the age of eosin. ,

9. Dehydrate in 95% and absolute alcohols until
excess eosin is removed, two changes of 2 minutes

each.
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10. Absolute alcohol, two changes of 3 minutes each.
11, Xylene, two changes of 2 minutes each.
12. Dried the sections and mounted in DPX,

Results

et

Nuclel - blue
Cytoplasm - various shades of pink.

Connective tissue 3

Van Gieson's picrofuchsin method (Lillie, 1954) :

1. Deparaffinise the sections and bring them to

water,
2. Wash in water.
3, Stain for 5 minutes in haematoxylin (Veigert's

acid iron chloride).

4, Vash in water,

5. ©Stain 5 minutes in picrofughsin mixture.

6. Deuydrate and differentiate with two cuhanges
each of 95% and 100% alcohol.

7. Clean with a mixture of 100% alcohol and xylene

followed by two changes of xylene. Mount in DPX,

Results
Collagen -~ red, Muscle and Cornified

epi thelium - yellow, Nuclei - blue to black.

Spirochetes 3

Levaditi-Manovelian Method

—
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8.

9.

10.

11.

12,

13.

Rinse specimen in tap water, after fixation.

Let stand in és% alcohol for 24 hours.

Pransfer to distilled water and leave until

the tissue sinks to the bottom of the container,
Place in freshly prepared silver nitrate
solution and keep in 37°C in the dark for 3

to 5 days, changing the solution three times.
Rinse in distilled water.

Reducing solution (Pyrogallic acid - 4.0 gnm,
Pormalin, 37-40% - 5.0 ml, Distilled water -
100.0 ml) at room temperature, in the dark for
24 to 72 hours. |

Rinse in distilled water.

Dehydrate in 80F% alcohol, 95% alcohol, and
absoiute alcohol, two cnanges, 30 minutes each.
Clear in xquna for two changes, 1 hour each
and infiltrate with two changes of paraffin

45 minutes each.

Embed in paraffin. !
Cut sections at 5 microns and mount on slides. |
ﬁhen dry, deparaffinize with xylene, three
changes.

Mount with DPX,

Results ¢
Spirochetes - black, background - yellow

to light brown (Mallory, P.B.,, 1961).
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PAS positive factors - Periodic acid-schiff method b
(Culling, 1957) 3
1. Bring sections to water.
2. Oxidise for 5-10 minutes in 1% aqueous periodic acid.
3. Wash in running water for 5 minutes and rinse in

distilled water,
4. lreat with schiff reagent 10-30 minutes. %
5. iransfer directly to the first sulphite rinse one i

minute - second sulphite rinse for 2 minutes -
transfer to third sulphite rinse for 2 minutes.

6. Wash for 10 minutes in water.

7. Counter stain with haematoxylin.
8. Dehydrate, clear and mount in DPX,

Results @

PAS positive substance bright red, Nuclei- _

blue, other tissue constituents yellow,

Gram Weigert technique for gram + bacteria (Culling,
1957).

RAJENDRA AGBRICULTURAL UNIVERSITY: M. BE.IVET, THESIS, 1974

1. Bring section to water.

2, Stain with 2.5% agueous phloxine,

H 3. Wash in water and stain with Gram's crystal violate
g for three minutes, blot with filter paper,
4. Treat with lugol's iodine for one minute, blot with

filter paper.
5. Decolourise in aniline oil and then treat with \

— . _equal parts of aniline and Xylene, W e e




L

hapel LR Pt

L EE LY NG

1974

RAJENDRA AGRICULTURAL UNIVERSITY; M. SE.(VET), T

HESIS,

-

42

!
l
|

———

——

6. Clean in xylene and mount in DPX,

Results 3
Gram + bacteria blue; other tissue consti-
tuents red,
Gram negative bacteria : Wolbach's Giemsa Variant
(Lillie, 1954).

1. Bring sections to distilled water.
2, Stain one hour in Giemsa's stain (Methyl alcohol
1.25 ce., 0.5% sodium carbonate solution 0.1 cc.

(2 drops), Giemsa's stain 1 cc., distilled water

40 ce).
3. Pour off and replace with two further changes of

same mixture during the first hour and leave in

the third change overnight.
4. Differentiate in 95% alcohol containing a few

drops of 10% colophonium alcohol,
5. Dehydrate wita 100% alconol, clear and mount

in DPX,

Results 3

Gram negative bacteria stains intense

reddish purple.
Acid fast bacteria @

Ziehl-Neelsen's method (Culling, 1957).

1. Bring the sections to water,
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2, Stain in hot carbol fuchsin for 10 minutes.
\ 3, Wash in water to remove excess stain.
% 4. Differentiate in 3% acid alcohol.

5. Wash in water.
| 6. Counterstain lightly in 0.1% metaylene blue

|
' for half a minute,

7. Wash in water.

8. Dehydrate, clear and mowmt in DPX,

" Results 3

Acid fast bacilli - red, nuclei blue,

other tissue constituents - pale blue.

Bacteriological examination @

—

Por bacteriological studies, pieces of kidneys

were collected from the dead body of the animals by taking
rigid aseptic precautions. Post gortem examination was
carried out immediately after the death of animals. Omears
were stained with the acid fast and Gram's stain for micro-

scopic examination. Cultural examinations were done wherever

necessary.

Haematological examinﬁtion $

Haematological examination in 10 normal and 10

other Tharparkar cattle affected with albuminuria was also

bt o e = e e yeo -
T S r—
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performed following routine haematological techniques,

%% %
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OBSERVATIONSES

Incidence of Bovine Henal Diseases im BVCH, GCP and other
Materials ¢

Ihe materials under present study were divided
into three main groups viz. (1) Materials belonging to Thar-
parkar cattle of Government Cattle Parm, Patna, (2) Katerials
collected from Bihar Veterinary College Hospital, Patna,
autopsy cases, and (3) Materials collected from local abattoirs.
The BVCH materials also included statistical data collected
from autopsy register since last 25 years in order to locate
the renal diseases in GCP, Patna as well as animals killed in

abattoirs.

Table 1. Digtribution of renal diseases and other
conditions in 1609 dead bovines.

k | X
No. } Renal diseases [Others {Miscellaneous % of

autop-| with renalfconditions Irenal
sied diseases {other than fdise- ﬁ
renal diseasesfases |
B
1609 26 276 1307 19 |

(including tuber-
culous kidneys in
3 bovines).

1609 bovines were autopsied during the year 1949-
50 to 1973-74, out of which it was observed that the renal
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lesions were noticed in 302 cases. ZIaking together they
constituted 19% of total bovine autopsied (all BVCH, GCF,
and SH materials included). ’

Table 2. Incidence of renal diseases according to age
group and sex in Tharparkar herd in Government
Cattle Farm, Patna.

& X
Total i Aze group of animals [ Sex I No.of cases
no. ofl s | Male | Female [ with renal
cases } { (a) f (v) I lesions
{ (a+bp)
[ L L L
302 From birth to 6 munths. 12 36 48
Prom 6 months to 1 year. 22 28 50
From 1 year to 3 years. 21 38 59
Prom 3 years to 8 years. 22 55 77
From 8 years and above. 18 50 68

The above table furnishes the incidence of renal
diseases according'to age group and sex amongst Tharparkar
animals maintained in Government Cattle Farms. To test
whether the age group is independent of the sex in respect
of occurrence of renal diseases, the following Chi-squire

test was applied as given by Panse Sukhtme (1961).

Chi-squire -t ji
(with 4 degree 11 B2
of freedom

2
(an, = bn,)
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¥here a and b stand for number of cases with renal

lesions according to sex n, and n, corresponding total for

male, and female:

n1 = sum Of 12 + 22 + LE R RN REEE R ] *: 18 — 95
= gsumof 36 + 28 + .....0c.0. + 50 ® 207
ng. n, = 95 x 207 = 19665

Ry

z(anzﬁ- m,)z

a+bhb

(121201-36x9§)2 % (22:201—281252 . g1ax2gz.§ox95?
o 8

= 278858.827.

, (an, - tn,)2
Chi-squire = . z - '
(with 4 degree "q % Ny a+b

of independence)

i 1 278858.827
T 19665 *

= 14.1805

{he calculated Chi-square with 4 degree of freedom
is found to be 14.180 where as the tabulated Chi-square value
for 4 degree of freedom at 5% point of significance is 9.488
which s less than the calculated value. Thus, it is concluded

that occcurrence of renal diseases is independent in various
age group to sex.
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fable 3. Incidence of renal diseases in BVCH,GCF and SH
materials.

T — = —

| i i i
5 . aut TPotal no.ofl 1% | i.1xpi
:ﬁl% P i A Ll iteel M T
(Ri) {aul = pi 1
{ | (at.1) [ {
. o] 123 ¥ % L

1 1x51
1 194954  272(R,)  51(at.1)  za-(p1) 2L = 9,562
2 1954-59  218(R,) 41(a2.1) 5%(1)2) %?l%—‘- = 7.711

38 _ 58x58 _
3 1959-64 377(115) 58(a3.1) 5% (p3) 57 8.923

¢ 1964-69 291(R,)  62(ad.1) ze8-(p4) S2X22 13,209

5 1969-74 451(R.) 92(a5.1) 2x92 _
5 72-(05) 292 =18.767

According to Gauden (1962), the following formula
was applied in the above 5x2 table,¥hether the occurrence of
renal diseases is independent of the period (drought or flood
days) of autopsy.

chi-squire' 5 : -
with 4 degree - y (ai.1p1) - Cyp
of independence - A=l

—

P9

Where ai.1 = number of renal diseases found in the
1*® pertod (1 =1 to 5).
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¢, = Iotal number of renal diseases in
all the five period.

¢ = Total number of animals autopsied.

... C,

p = -T

§ = 1-p

5

Z Ri= R1 + R2 ....... +BS
i=1

= 272 + 218 + Nawn e T ‘51 = 1609 = G.

5
al.1= al,1 + a2.1 + ....+a5.1

i=1
- 51 + ‘1 * sesosee * 92 = 302 = 01

C
B =g =28, =0.189
T  =1-7=1-0.189 = 0.811

5
z al.1xpi = 9.562+7.T11+ ....+18.767=58.172

i=1
5
Z (at.1xp1)-c1'p'
Chi-square Teq
with 4 degree -
of freedom

P q

- 8.1 2 = 0220.18
5.189;%.811
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is 9.488.

freedom is found to be 7.131, which is less then the tabulated

1 2-' .0 1Q0 000
» 6.1532;9 = 6.553é?§ = 7,1308

The 5% point of Chi-square for 4 degree of freedom
The calculated value of Chi-square for 4 degree of

value. Thus, the occurrence of renal diseases in different

period is dependent upon them.

Table 4. Composition of renal diseases in 109

specimens of bovine kidneys collected
from different sources.

Fath?tfosicdf BVCH i GOF I &H T }
diagnosis materials X materials | materials [Total[Per
1 20 70 {eent
}Fnder er \Under]Over dor{ Over
3 3 3 ; 3 3 3
earsiyearsgiyearsiyvearsivears{vears
Cyst. - - - - - 1 0.9
Nephrosis. 3 4 2 3 3 6 21 19.3
Glomerulo-
nephritis. Fx i t 2 2 i 5 4.6
Interstitial
nephri tis, 3 4 2 1 38 10 58 53.2
Tuberculous
nephritis, e ) = 3 i i 3 a7
Pyelonephritis,.~ - - 4 = = 4 3.7
Miscellaneous. 3 2 - 1 7 4 17 15.6
Bovine

spirochetosis., < 1 1 - - 2 5.2

Iable 4 shows the frequency of different renal
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diseases in 109 pairs of kidneys collected from BVCH, GCP,
Patna, and local SH. ‘

Occurrence of interstitial nephritis is highest
in the present investigations (53.2%).

38 pairs of kidneys were treated separately through
silver inpregnation procedures to identify leptospira but

orgenisms not dissimilar from spirochetes were detected in 2

0830}.
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The pertinent data were derived from all the
materials (BVCH, GCF and SH materials). The incidence is
demonstrated in histograme 1,and graph 1. The majority of
rm§1 diseases occurred in the period between 1949-54 and
1969-74. The different mai or districts covered in this
presﬁt study were badly hit by drovght and flood. During
these years influence of drought and flood was noticed in

enhancing the number of renal lesions in cattle and buffaloes.

Pathological changes in renal diseases of bovines ¢
Cysts ¢ = 1 case of cystic kidney was noticed out of
109 kidneys examined in cattle and buffaloes.

Macros ¢ _ch 3 = A few lobes of the kidneys were

enlarged. The capsule was adherent to the renal cortex. The

" kidneys were firm in consistency. TIThe cortical portion was

yellowish grey, granular and hard to cut. <The surface was
'granular and wneven on feel, The cortico medullary Jjunction
was somewhat oblitrated. There were several cysts of varying
siges with thin transparent walls, having diameters of about
# inch to 1% inches. But, some of the oysts were almost
replacing lobules of the kidneys (Pig. 1) and some were bul-
dging from the surface while others were burried in the

cortex, There was presence of serus watery fluid in the
Serus cavities,
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Microscopic changes 3 - The cysts were found to occupy
large areas of kidney's parenchyma. Calcification was found

in the basement membrame of tubules and interstitial tissue.
There was increase in fibrous tissue elements around the
tubules. The interstitium was infiltrated by lymphocytes,
plasma cells, neutrophils and interstitial tissue. In some
cases increase of fibrous tissue was also observed. The
tubular lumen was over distended to form large empty spaces

of various shapes (FPig. 2). Bowman's capsular epithelium, and

tubular epithelium showed degenerative cnanges at places,

Nephrosis ¢ = Out of 109 kidneys examined at necropsy
or in slaughter houses, renal changes of nephrosis were noticed
in 21 cases. Some of the kidneys were collected from animals
of lharparkar GCF, Patna which were found to be died of acute
hepatitis and/or dermatitis (photosensitization).

Nacroscopic changes : - The kidneys were enlarged,swollen

and yellowish pale in colour (Pig. 3). ihe capsule was mode-

rately temse and appeared over stretched. The cortex was

whitish red and appeared somewnat mottled. White streaks were

J

seen on cortical areas while the medullary parts were anaenmic.
The cortico medullary junction was more or less indistingui-
shable. In two cases urinary bladders were almost empty,
only a few ml of urine could be collected from bladder for

routine urological test.

Microscopic changes ¢ - 1Ihe tubular lumens were narrowed

- e o A 2 - S 2N e
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by epithelial enlargement and the interstitium was filled with
oedematous fluid. The cells lining the tubules were swollen
and granular., inere was alsc desquamation of epithelial cells
lining the proximal tubules in medullary rays (Fig. 4). Round
cells infiltration in glomeruli and hyperplastic changes in
the wallé of arteries were also found at places (Fig. 5).Small
yellowish pigments of different sizes (bile pigment) were
present in epithelial cells in tubules. Pink stained hyaline
material (cast) were present in some tubules (Fig. 6). Llaere
was also at places in inﬁerstitiun extravasated erytarocytes
(Pig. 7). Pickmotic and karyolytic changes of nuclei of the
epithelial cells of the tubules were present. In some of the
kidneys, there were tubules lined by regenerated, flat, hyper-
chromatic or darkly stained epithelial cells (Fig. 8). Ihe
epithelial cells of liver in few cases were also swollen and
granular and at places there were necrotic changes. A few

ml of urine collected showed the presence of albumin,

Glomerulgonephritis : - Glomerulonephritis were noticed
in kidneys of 5 dead animals examined post mortem or after
slayghter in local abattoirs. Out of five animals, 3 belonged |

to the Government Cattle Farm, Patna.

Gross appearance : - Generally both kidneys were enlarged*
and pale in colour (Pig. 9). The capsules were to some extent |

tense and easily stripped off. Wihen cut, the cut surfaces

R e s
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Small redish and grey areas were present on the cortical
portion of the kidneys. A few tiny white subcapsular spots
were also seen in the kidneys. Cortical areas were some what
blending with the anaemic medullary portion. The line of

demarkation between these two zZones were obscure.

Microscopic changes ¢ - The glomerull revealed some
{ncreased cellularity and leucocytic emigratiamm (Fig. 10).

lne capsule of Bowman contalned eosinopailic granular materials
along with indistinguishable celluler debris (Pig. 11).

Fibrous tissue proliferation was very much prominent in the
walls of the blood vessels (Fig. 12) even if it developed at
the point of almost slight oblitrating the lumen of the

arteries.

There was alsc slight to moderate thickening of
wall of Bowman's capsule due to fibrous tissue proliferation
(Pig. 13). Cloudy swelling, and necrotic changes were noticed
in the tubular epithelium (Pig. 14). ihe epithelial cells
lining the tubules were desquamated to form pink staihed
granular clumps in the lumen of the tubules (Fig. 15). There
was also some increase in the interstitial tissue with infil-
tration of' lymphocytes and plasma cells in the interstitium
at places. In some cases there were areas of extravasated
erythrocy tes in the intertubular interstitium. Smears of the

kidneys did not reveal any micro-organisms.

Interstitial nephritis s -~ Out of 109 kidneys examined
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for gross and microscopic changes, 21 cases alone constituted

to the group of acute interstitial nepari tis.

Macroscopic appearance ¢ - Kidneys were enlarged, redish
white in colour, and soft in consistency (Fig. 16). The

capsules were tense and stripped easily. When cut there were
raised hyperaemic areas on cortical surfaces. IThe cortical

surfaces were mottled, grey. A few to numerous pin head size

1S5, 1974

raised areas were present on the cortical surfaces. Lhere

were also petechiae near cortico medullary junction. The

capsules were thick.

Microscopic appearance : - There were deposition of

bluish calclum sal ts at places. Ihe Bowman's capsule were

dilated. The interstitial tissue were thickened due to infil-

tration of lymphooytes, plasma cells, and a few neutrophils

———

(Pig. 17). The cells lining the tubules were desquamated to

form clumps in the lumen. There were areas of extravasated

4__..__
—

cells, focal haemorrhage in the tubules and peri tubular
fibrosis.

RAJENDORA AGRICULTURAL UNIVERSITY: M. S€.(VET) THES

Pocal interstatial mephritis s - 5 kidneys out of 109 ‘

L specimen examined showed the lesions of focal interstitial
nephritis,

Macroscopic appearance : - fThe kidneys were swollen,

the capsule could be easily removed. Ihere were greyish f

white sub-capsular areas (Pig. 18).

e

e R L
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Microscopic appearance : - The interstitium was more
prominent and emphysised, and contained pink stained materials
and oedematous fluid. At places there was infiltration of
lymphocytes, plasma cells (Fig. 19). PFibrosis was also marked
at some other places. Un examination of smears organisms not

dissimilar from E. coli were noticed in the kidneys.

Sub-acute and chronic interstitial nephritis : - 32
kidneys had sub-acute or chronic interstitial nephritis out of

109 kidneys examined post mortem or abattoir.

Gross changes ¢ - The kidneys were enlarged, tense and

there were areas of elevation and depression (Pig. 20)., The
capsules were tense and prominent and were firmly adherent to
the renal surfaces. It did not stripped easily. sveral
greyish nodules were present on the cut surfaces of the renal
cortex (Fig. 21). LIhese nodules were more marked waen capsules
were removed. A part of cortical surface also came out while
stripping the capsules. When cut, the cut surfaces were pale
grey and its consistency was firm. The cortieal portions were
contracted and appeared greyish pale red in colovr. White

streaks were also present on it. Ihe medullary portions were

congested. There were no distinct line of demarcation between |

cortico-medullary junctioms.

Microscopic changes : ~ The glomeruli were distorted
and the capsular space was slightly increased (Pig. 22).

Bowman's capsule was thickened at places and glomeruli were

i
!
|
1
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adherent to it (Pig. 23). There were infiltration of round
cell in interstitial tissue. Ihere were also formation of
fibrous tissue in the interstitium, and the fibrous areas
contained a few ramanant of tubules. The interstitisl) tissue
were also thickened. The tubules were dilated at places and
contained granular material (Pig. 24). The epithelial cells
lining the tubules at places were desquamated and formed
clumps. ZIhe lumen contained brown pigment and lining epithe-
lial cells were granular. Inere were marked fibrosis in the
interstitium. In such areas the tubules were hardly visible,

There were also empity spaces arovnd the bloud vessels duve to

perivascular oedematous changes. The walls of the blooud I

vessels were thickened due to hyperplasia of fibrous tissue,

and the glomeruli were shrunken or distorted.

— =

Pyelomephritis : - Out of 109 kidneys examined in |
present study only 4 cases of pyelonepuritis could be recurded%
i

These four cases belonged to Government Cattle Farm, Patna.

Gross appearance ¢ - Lobes of the kidneys were severely
enlarged, tense and pale in colour and formed several greyish |

white some what ovoid raised areas (Fig.25& 26).lhe capsules

were loosely attached to the cortex of the kidneys with thin |
grey purulent materials, and at places they were adherent to g
the cortical surfaces. When capsules were stripped off

several abscesses from pin head size to pea size were noticed

on the surfaces of the kidneys. When cut, the cut surfaces

s
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of the kidneys were pale grey in colour and revealed several
abscesses of varying sizes containing greyish pink purulent
material (Fig. 27). ZThe cortico medullary junctions were
completely oblitrated. There were much destruction in medulla
snd to a lesser extent in cortex, along with formation of
irregular round empty spaces. The calyces of the kidneys

were filled in with cream colour pus.Greyish white streaks
were radiating from the calyces through medulla towards cortex.
The papillae were discoloured, greyish white in colour and

were soft. In the ureters there was presence of thick puruvlent

material.

Microscopic appearance ¢ - ihere were areas of neutro-
philic infiltration along with a few lymphocytes in the inter-
tubular tissve (Fig. 28). The epithelial cells lining the
tubules were desquamated and formed indistinguishable cellular
debris mixed with degenerated neutrophils. Intertubular
fibrosis in kidneys were present at places (Fig. 29 and 30).
fhe glomeruli in Bowman's capsule were some what showing
increased cellularity, due to leucocytic emigration. <Ine
capsule of Bowman contained indistinguishable cellular
debris (Pig., 31). At places there were areas of focal round
cell infiltration along with a few neutrophils (Pig. 32 and
33). Ihere were oval cavities of eosinophilic granular
substance surrounded by a fibrous tissme capsule (Fig. 34).

There was also thickening of arteries and arterioles and

|

|

typty spaces can be seen outside the arteries. In some cases
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there was marked fibrosis in cortex. The papillary tissué

e e 1)

were shuwing nécrotic changes and deposition of blue stained

calcium pigments.

Ifuberculous nephritis 3 -~ 3 cases of tuberculous nepu-
ritis were detected out of 109 kldneys examined in the present

study. Zlthese cases belonged to Government Cattle Farm, Patna.

Gross appearance : - Both kidneys were severely enlarged
with very prominent renal lobes (Fig. 35). In one case the

right kidney was twice the size of left onme and left kidney

itself was 4 times bigger than normal. Ihe capsules were
tense and adherent to the renal surfaces and could not be
easily striped off. The kidneys were firm in consistency and
bore several greyish white nodules of variocus sizes scattered
taroughout the remal parenchyma (Fig. 36). ihe greyish white

caseous areas were found both,in cortex and medulla and were
hard to cut.

Mioroscopic appearance : - +ihe lesions consistved of

tubercles having the centre of caseation and caleification
(Pig. 37). In the nodules there were epitneloid cells and

also giant cells surrounded by zone of lymphocytes. Lne blood

‘ vessels were dilated and were representing the zone of hyper-

aemia, Pibrous capsule, caseous, and calcified areas were

surrounded by a wall of fibrous tissuve containing a few lympho-
cytes (Pig. 38).
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Cloudy swelling 3 - 10 cases showed the presence of
cloudy swelling out of 109 kidneys examined in laboratory.

Gross appearance : - The kidneys were enlarged, swollen,

oedematous and pale in colour. The capsule were smdoth and
easily detachable from the renal surfaces. When cut the cut
surfaces bulged out and could not be brought readily into
original opposition.

Microscopic lesians ¢ -~ Ihe cells lining the tubules
were swollen and granular due to presence of minute granules.
(Pig. 39). The cells could not have their normal transparency.
There was increase in Bowman's capsule space., The blood

vessels were distended with blood.

Necrosis : = 7 cases of necrotic kidneys were encoun-

tered while examining 109 kidneys.

Gross appearance ¢ - The kidneys were enlarged and
cedematous. Ihe organs were pale and they were more marked
in medullary portion. <The capsules were adherent to renal
surfaces at places. The cortex showed yellowish grey foci.

The foci were of varying sizes. ILhe natural markings were

obscure.

Microscopic appearance ¢ - The epithelial cells lining
the tubules were swollen and granular. At places tne tubular

epithelial cells were vacuclated. Ihere was pink stained
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materials in some of the tubules. The tubular cells were
necrosed and desquamated. At places the tubules were lined

by dark stained epithelial cells. There was oedema of glome-
rull and interstitial tissue. Ihere was also increase of
gibrous tissue elements in the interstitium. The walls of the
blood vessels were thick and the blood vessels were hyperaemic.
The glomeruli were swollen and were more emphysized at plaées.
Ihere were also areas of roumd cell infiltration, and other
inflammatory cells. Some of the glomeruli were completely
oblitrated and formed necrosed masses. Necrotic cells were

darkly stained and also fragmented.

Leptospirosis ¢ - 0f the 38 kidneys examined from cattle "
and buffaloes organisms indistinguishable from spirochetes |
were demonstrated in 2 exotic cattle Holstein Priesian (calf |
no. HP 3/74 and cow no. HF 2). The Holstein Friesian herd had ’

previous history of several abortions. The Holstein Friesian

calf was reported to suffer from polyuria and albuminuria.
The cow under report had also aborted earlier. ©Since the
organs has been preserved in 10% formal salinme no bacterio-

logical examination could be carried out. 3
!

Macroscopic changes : - There were several greyish whlte§
subcapsular areas (1 to 2 mm diameter) in both the kidneys

of calf (Fig. 40).

Microscopic appearance : - There was presence of !
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lymphocytes, plasma cells in the interstitial tissue. The
epithelial cells lining the tubules showed degenerative
changes. In the tubules there were several organisms as

microclusters (Pig. 41).
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Fig. 40 1 Note the enlarged kidney
with several greyish
whi te sub-ocapaule area.

Pig. 41 1 Section of kidney showing
spirochetes.
Levadidld x 1000,



DISCUSESEI UN

e e e

rLel "QISIHL (LIAVIS W TALISEIAAING AVANLINDINSY ¥

BAON3MVH




RAJENDRA AGRICULTURAL UNIVERSITY: M. S€.(VET) THESIG, 1974

DISCUSSTION

In the present study, all the investigation has
been ctegorised into two broad types (i) statistical investi-
gation and (ii) investigatian into the renal diseases of
bovines in Bihar. The statistical investigation comprised of
pathological data obtained from the survey of the autopsy
records available in the Department of Pathology, Bihar Vete-

rinary College, Patna as well as Government Cattle Farms,

Perusal of the available 1literature on the afore-
said two aspects, shows that there are scanty informations
aval lable on the different pathological conditions, affecting
kidneys of cattle and buffaloes. Attempts have been made to

carry out the discussion on the findings of the present inves-

tigations, and correlate the different findings in view of the

researches done by various previous workers.

While analysing pathological data of autopsy
records of 1609 dead cattle and buffaloes, it was found that
the renal diseases oconstituted 19% of different diagnoses
recorded in these animals. Renal changes were noticed in
several autopsy cases throughout the year but the percentage
of renal diseases wefe considerably high in the animals when
Bihar was under severe grip of drought and flood. There is
definite record of flood and drought in 1951-52, 1968-69,

1971=-72 in several parts of this province and renal diseases




RAJENDRA AGRICULTURAL UNIVERSITY, M. SE(VET) THESIS, 1974

66

were found to be considerably high during these years. It
appears that, in the unusual time (during flood and drought),
the animals get compelled to thrive on unusual harmful plant
due to scarcity of fodder, and suffered from various diseases.
Lantana camara (Putus) is abundently available in Bihar and
specially during rainy season. There was marked trend of
rise in the cases of renal diseases in Government Cattle Farm,
Patna when they get access to these luxurious growth of this
plant. Mostly the lesimns of dermatitis, hepatitis and
nephrosis are noticed in these animals. Nandi (1954) pointed
out that factors derived from various plants caused irritation
and damage to the kidneys. He even listed mames of 25 plants

responsible for causing irritation to kidneys.

Data on haematological studies were also analysed
in the animals revealing presence of albumin in urine. The
percentage of neutropanils was found quite nign in them.
Haemoglobin percentage was considerable low in these cattle
(Annexure I). 1he degenerative cnanges (cloudy swelling and
necrosis) were noticed in cases of pneumonia and photosensi-
tization in Tharparkar cattle. Kidneys in such cases also

showed greyish white discolouration of the cortex. In two

cases the urinary bladders were almost empty and albumin could |

'be found in a few ml of urine collected from the bladders.

According to Singh and Prasad (1971) incidence of

tuberculosis in male and female cows have been reported to

|
|
|
|
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be 28.8 mmd 9.1 per cent respectively in the Tharparkar cattle 4

of Government Cattle Farm, Patna. ZIuberculous nephritis and

tuberculous mastitis are equally serious hazards for cattle
industries. Although the measures for control of tuberculosis u
in Government Cattle Parm, Patna was enforced from 1st April
1957 but tuberculosis cases still exist in this farm. Survey
of the autopsy records of farm animals does reveal definite
record both tuberculous mephritis and mastitis. I%, thus,
seems that sporadic cases of tuberculous nephritis are res-
ponsible for persistant perpetuation of these diseases in the
farm. Tuberculosis in farm animals has caused loss to milk
production, and culling of valuable cows and bulls for bree-
ding purposes. Detection of renal tuberculosis in Government
Cattle Farm, Patna warrants vigorous attempts for intensifying ﬂ

tuberculin testing programme in farm animals for ccmtrolling

this dreadful cattle disease.

Ihe various renal diseases as encountered in the

present study have been grouped into (i) Glomerular diseases
(11) Zubular diseases (ii1) Interstitial tissue diseases. 4

In this context of classifying remal pathological |
conditions it is worthwhile to point out that the sysiem of

classification of the portion of the kidneys previously
affected, and types of involvement provide very strong ration
basis of classification of renal diseases. Anderson (1957)

and Jubb and Kennedy (1963) have emphatically stressed on

principle for the classification of renal diseases.
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Congenital or acquired cysts in kidneys occur in
animals. Out of 109 cases examined only one cystic patholo-
gical condition was found in cattle. =The kidneys showed
several cysts of various sizes in the lobules with thick
greyish white capsular wall. The cysts contained serous
fluid. According to Jubb and Kemnedy (1963) the acquired
cysts of kidneys are usually smaller than congenital cysts.
In the present case there were several very prominemnt cystic
structures. ZIhere was fibrosis of interstitial tissue in
the lobules and there was area of tubules which had very much
cons id erably dilated, to form markedly dilated cyst-like
empty spaces. It is very difficult to say definitely on the
pathogenesis of this condition of this specimen, but however,
observation of intertubular fibrosis and dilated tubules

appears to indicate a cyst to be of acquired character.

In the preseni study parenchymatus degeneration

as well as necrotic changes in the tubular epithelial cells
have been considered to as cytological indices of nephrosis.
The condition of nephrosis were noticed in several cases of
pneumonia and photosensitivity. Ihe characteristic gross |

changes in kidneys were enlargement of the kidneys with

parboiled appearance. In cases of photosensitivity, hyaline

|
casts were noticed in luminae ¢f tubules. Nephrosis 1ncludesj
several heterogenous changes from cloudy swelling to necrosisﬂ

detected mainly in the epithelial cells of the tubules. J
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Nepuhrosis occurs on account of poisoning due to salt of
Mercury , Arsenio, Sulﬁhonmidea etc. in animals. In some of
the 3 fatal cases of photosensitivity in calves of Government
Cattle Parm, Patna, kidneys were swollenm and had pale or
yellowish cut surfaces. Apart from degenerative changes such
as cloudy swelling end necrosis in the tubular epi thelial
cells and hyperchromatic cells lining the tubules were alsc
noticed. This points out epithelial re;enerati.ch, subsequent
to tubular epithelial retrograde changes. In these cases,
the liver also revealed cloudy swelling and necrotic changes.
Hyperplastic fibrous thickening of the walls of intra-renal
blood vessels in photosensitization has been reported by

several workers (Monlux et al., 1968, and Singh snd Lakra,
1968) .

Out of 109 kidneys brought to the laboratory for
histopathological examination glomerulonephritis were noticed
in the kidneys of 5 cases. 3 dead animals were examined in
post mortem or 2 after slaughter of the animals in local
abattoirs., Wettimumy (1963) reported 11 per cent of glomeru-
lonephritis in bovines. ZThe lesions of glomerulonephritis
were noticed in both kidneys of bovines. FNieberle (1922)
noticed@ the lesions of sub-acute and chronic glomerulonephritis
in a cow with a8 large white kidneys. Udall (1954) has
commented that acute diffuse glomerulonephritis is rare in
herbivorous and he also considered these due to effect of

some toxic and infectious diseases. In the present study,
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not a single case was noticed in csttle and buffsloes. In
this respect the findings are in agreement with the findings
of Udall (1954). The histopathological changes were mainly
found to affect the glomerull and tubules. Histopathological
lesions consisted of fibroplasia and leucocytic 1n£11trat10n
(mostly leucocytes, and plasma cells) in the interstitium,

More cellular glomeruli, pink stained homogeneous or granular

indistinguishable materials with a few cells in the capsular
Space, slight to moderate fibrosis around the capsule of

Bowman and intertubular fibrosis (replacing or distorting the

—

tubules) with infiltration of lymphocytes amd plasma cells,
and fidbrous thickening of arterial walls were some of the very
conspicuous findings in glomerular nephritis. There was also
focal aggragation of mostly lymphocytes. But in such cases
the lesions were also seen in glomeruli and peritubular !
fibrosis was found in the other part of renal parenchyma,
Smith and Jones (1970) considered glomerulonephritis as a
rare condition in animals. According to Jubb and Kennedy
(1963) diffuse glomerulonephritis is a poorly defined diseases

in animals, but does occur in all species, and much less
common than diffuse interstitial nephritis. Reports on glo-
merulonephritis in swine and dogs are available in literature

and also very much common in horses used for antisera produc~-

tion. In the present study, fomation of glomerular exudate
due to glomerular likage, cells and proteins in the form of

pink stained materials consisting of a few cells, were noticed
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in the kidneys of cattle and buffaloes. HModerate fibrosis
of Bowman's capsule was also noticed in two cases. There was
degenerative changes in tubules. Prom the aforesaid informa-
tion, the author 1s imclined to believe that although glome-
rular nephritis of either sub-acute or chronic type as found
in human beings does not exists in bovines, yet there is type
of glomerulonephritis which have got the features of pink
stained material along with cellular debries in Bowman's
capsules and tubules, and fibrous thickening around the
Bowman's capsule and also degenerative changes in tubules.
This condition was considered glomerulonephritis om account
of observation of capsular exudate, periglomerular fibrosis
and tubular retrogressive changes. In the kidneys, the
tubular epithelial cells depends on the glomeruli for nouris-

—————— e e o T ———— — = e, D e et A2 Fomey

ment. <The glomerular changes, results in degenerative changes |

in tubules. TIThe epithelial cells of the tubules become more
granular, No specific organisms were found in the smears of
kidneys takem from Tharparkar herd of the Govermment Cattle
Parm, Patna. Cultural test found to be of no result and as
such it is very difficult to throw light on different factors
causing glomerulonephritis in amimals., This necessiates the
further detalled study for making aetiological diagnosis of
such cases. It is also probable that pathologic changes in
such cases resulted from the initial degenerative changes in
tubules leading to production of toxic materials which caused
subsequent infiltration of inflammatory cells and peritubular

I

|
|

|
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similar to those of Dhanda and Das (loc. cit), Boyd (1928)

fibroplasia.

Iwo kinds of pyelonephritis namely (1)‘Hacnatogenousﬂ
pyelonephritis (ii) urogencus pyelonephritis occur in cattle.
In the present study only 4 cases of pyelonephritis were met
with. Enlargement of kidneys, adherence of thickened capsule
to the kidney's cortex at places, and presence of greyish
white depressed patches on cut surfaces with purulent material
were some of the characteristic changes in pyelonephritis.
fhe calyces of such Eidneys were also dilated and contained
dirty greyish white mucoid materials. The papillae were
greyish white in colour having necrotic appearance radiating
from greyish white streaks from the pelvis towards the cortex
were also to be seen. The chief microscopic features of
pyelonephri tis was dilatation of tubules which contained
indistinguishable cellular debris mixed with degenerated |
neutrophils. In the inflammed areas of the kidneys there was

fibrosis of arteries, the lumen were also considerable

stenosed. <ILhere was infiltration of neutrophils and a few

S

lymphocytes in the interstitium of the kidneys. Hutyra and

Marek (1926) noticed spread of infection through urethra and
bladder to kidneys and pointed out natural infection did not
occur through blood stream because pyelomephritis could not
be produced by intravenous injections. Dhanda and Das (1954)
reported pyelonephritis in cattle for first time in India.
Abscess in pelvis and cortex of the affected kidneys were

e | SRS RN
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found that pyelonephritis was frequent disease in bovines,

C. pyogenes, E. goli, C. renale and P. valgaris were incremated
aetiological factors for pyelonephritis by varicus workers
(Boyd, 1927; Puttaswami, 1932, and others). According to

Jubb and Kennedy (1963) pyelomephritis is most common in

adult cows. In the present itudy all the cases were noticed

in females.

Caseous and calcarious lesions are very much |
frequent findings in the proncheal, mediastinal lymph nodes I
of cattle and buffaloes. Singh and Prasad (1971) also reported
high incidence of tuberculous lesiocns in broncheal lymph
nodes of the cattle. Iuberculous lesions were also noticed

in lungs, spleen, intestine, amd liver of the cattle, Vut of

1609 dead animals examined post mortem, renal tuberculosis

Government Cattle Parm, Patna, In these cases kidneys were

very severely enlarged and cut surfaces revecaled greyish

white nodules of various sizes. Acid fast org_anians not

dissimilar from Mycobacterium tuberculosis were detected
from the smears of the kidneys. Detection of renal tuber-

could be found only in 3 cases in the Tharparkar cattle of "

culosis and tuberculous mastitis is extremely serious problem
in cattle herd because the chances of spread of infectiom
from animal to animal are always there. <The author believes L

that the tuberculosis has got strong foot hold among the

Tharparkar herd of Government Cattle Parm, Patna owing to
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such open and hidden cases of tuberculosis. Perusal of the
available literature does not show any published information
of renal tuberculosis in Indian cattle. Sinha (1968) only

described granulo-matous inflammation in kidneys of cattle.

Parenchymatous degeneration were observed in the
kidneys of bovines having pneumonia with pulmonary cheamges.
Herbut (1959) reported occurrence of parenchymatous lesions
in kidneys in man affected with pneumonia. Such degeneratim

was also prominent in photosensitized bovines.

Renal calcification were present in two cases only,
but in all the 3 cases of tuberculous nephritis dystrophic

calcifications were noticed.

Out of 109 kidneys examined histopathologically,
interstitial nephritis was noticed in 53.2% of cases in cattle
and buffaloes. From the result of the present siudy, it is
quite apparent that interstitial nephritis is one of the
commonest types of nephritis to be noticed in bovines. Ihe
histopathological findings were similar to those reported by
Jubb and Kenmedy (1963) and Mohanty (1961). Infiltration of
neutrophils and plasma cells in the interstitial tissue and
peritubular fibrosis, were most important prominent changes
in chronic interstitial nephritis. In acute interstitial
nephritis, there was pink stained materials in the Bowman's
capsule and there was also oedema in the interstitial tissue.

In sub-acute and chronic cases fibrous tissue elements were
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noticed in interstitial tissue. At places, there were areas
of oblitration of tubules. Glomerular changes were not so
marked. There were areas of round cells infiltration in the
cortex, in cases of focal interstitial nephri tis. Pibrosis
was also noticed in a few cases of focal interstitial mephritis.
Grossly the kidneys revealed several vari-sized sub-oapsular
white focl in the kidneys. Such focl were also present on

the renal cut surfaces. Occurrence of white spotied lesions
in bovines has been attributed to varicus factors in litera-
ture. Br. abortus was considered to cause some acute focal
intersti tial nephritis with leucocytic aggragation by Lubke
(1934) but Magnusson (1934) and Heinen (1938) did not find

any association between such lesions and Br. abortus. Whi te
spotted kidneys were also reported by Moore and Hallman (1936)
in experimental Vitamin A difficient calves.

In chronic diffuse interstitial nephritis, umal-
tered or almost slightly altered glomeruli were important
features for distinguishing other types of nephritis. In
focal diffuse interstitial nephritis the glomeruli were atro-
phied with increased capsular space. PThere was fibrosis in
the peritubular interstitium and infiltration of lymphocytes
and plasma cells in it. E. goli was found in the kidneys
revealing white spots beneath the capsules. Some cellular
casts, were also present in the tubules. Wiidik (1937) com=-
sidered toxic factors for causing white spotted kidneys in
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calves. Leptospira infections have been reported to cause
focal interstitial nephritis by several workers (Jungherr,
1944, Reinhard, 1951 and Ristic et al., 1957). Reinhard
(1952) observed leptospira in 2 of 5 calves autopsied but
focal interstitial mephritis were present in all of them,

He suggested focal interstitial nephritis in kidneys are
caused by leptospira. He also pointed out the possibilities
of factors other than leptospira. Hofmann (1955) did not
find any aetiological factors in 29 calves which revealed
lesions of acute, sub-acute, or chronic interstitial nephritis.
Allergins of unknown origin have also been incriminated to
cause white spotted kidneys by Isiroyannis (1957). Hadlow

and Stoener (1955) reported wide spread chronic interstitial
nephritis and renal tubular proliferation in cows affected
with L., pomona. Various factors such as bacteria, toxins,
renal stones have been suggested to cause interstitial nepi-
ritis. 38 kidneys of dead animals of Government Cattle Farm,
Patna and local abattoir were examined by Levaditi's procedure.
Organisms not dissimilar from spirochetes were found in only
two cases. Bovine spirochaetal infection was noticed for the
first time in Bihar, In Madras Stae, the first outbreak of
leptospirosis was recorded in cattle by Venkataraman and '
Jagarnnathan (1961). <IThe detection of spirochaetal infection i
necessiates the further detailed bacteriological investiga- f

tions in the Govermment Farms. !

Examination of smears and subsequent cult ural

!
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tests of the kidneys did not reveal any organisms. It is
probable that the histopathological lesions of interstitial
nephritis are caused by some other aetiological factors.
Aceording to Smith and Jones (1970) elevated white spots or
whi te streaks in parenchyma resulted from showering of infected

emboli in the kidneys. It was also opined, that the origin

of such foci might have been in the umbilicus infected at
birth but healed at the time of slaughter, but in the present
study there were 11 cases of bovine kidneys which revealed
vari-sgized sub-aeapsular white spots, amd also white streaks
extending from outer margin of cortex into its deeper part.
ihe percentage of sub-acute or chronic interstitial nephritis
is very high in Tharparkar cattle and several non-script
cattle. Definite correlation between aetiological factors
and pathogenesis of such lesions still remains to be estab-
lished in future. It is, therefore, suggested that further
investigations are required to throw light on definite aetio-
logical diagnoses in such cases.

Ll 2
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SUMMARY

A In the present investigatiom, statistical investi-
gation was carried out into renal diseases and various other
diseases of pertinent materials derived from Government Farms
and slaughter houses. Out of 109 pairs of kidneys examined
in catile and buffaloes, the incidence of glomerulonephritis
was 4.6%, interstitial nephritis 5$3.2%, nephrosis 19.3%,
pyelonephritis 3.7%, and renal tuberculosis 2.7%. Renal
diseases in bovines showed comparatively high incidence during
drought and flood.

Cut of 38 kidneys of bovines subjected to silver
impregnation technique, organisms indistinguishable from

spirochetes were noticed in two cattle.

Pathological changes in different types of remal
diseases in cattle and buffaloes have been described. Inter-
stitial nephritis had the highest prevalance in comparison
to other diseases diagnosed. The incidence of interstitial
nephritis was very high in Tharparkar cattle above 3 years
age. Pyelonepihritis were obtained only in females but renal
tuberculosis were observed in males of Tharparkar cattle.
Haematological studies in cases of albuminuria revealed incre-
ase in percentage of neutrophils and decrease of haemoglobin
percentage. Bovine spirochetal infection was noticed in
cattle for the first time in Bihar.
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