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CHAPTER 1

INTRODUCTION



1.0 INTRODUCTION

|
I

The goat 1s an important domestic animal, kecause it
is one of the cldest domesticated ruminant and it has better
ability to adapt in various local conditions (Devendra and
Bums, 1970). This goat is considered as poomman‘s cow since
its maintenance cost is very low and its meat is also accept-
able to most of the communities of this.country. Its growth
rate and multiplicity is also very high. According to the FAO
¥epo:t of 1988, goat comprises about 20.78 percent amongst the
total population of goat in the world. In India, the total
population of goat is 108.493 million, against the world‘*s popu-
lation of 521.974 million. Goats contribute about 3 percent of
the total milk and 35 percent of total meat produced in India
tChawla et al., 1981). In West Bengal, most of the poor far-
mers depend mostly on the goat production which plays an unique
roie in their agricultural economy,. But due to poor management,
nutrition and disease conditions, the growth rate of these
goats is very poor. Amongst the diseases of goats, liver dys-

function is the most important and common one in them.

The liver is one of the largest organ of the body and
is probably one of the most important, having a complex



metabolism of its own and, in addition, being involved in most
of the general metabolic processes of the body (Ford, 1965).
The removal of liver cause death in animals within 12 months
(Mullen, 1976). The liver i1s the largest organ of the body and
it has numerous functions in respect of other glands. The
functions of the liver may be discussed under five main head-
ings, which are circulatory, excretory, metabolic, defensive
and haemopoietic function (Mullen, 1976). Therefore any abnor-
mality in the level of protein, glucose cholesterol and lipid
indicate the e#tensive liver damage (Pearson and Craig, 1980)
since it helps to maintain the level of them. The liver
‘guards the internal environment and encounter first and identi-
fy the substances absorbed through the digestive tract. The
portal vein carries the products of digestion from the G.I.
tract. Al)l the products of digestion passing through liver,
some are stored in the liver and others are pasedd toc various
ti=sues of the bogdy, either in the same form of the products
by which it is absorbed or after undergoeing certain chemical

reactions in the liver.

Liver dysfunctions occur due to damage of the hepato-
cytes by certain drugs, chemicals or some other agents (Captain
and Syed, 1966). Dwivedi et al. (1987) opined that certain
drugs which are used extensively in some di seases also causes
liver dysfunctién. Carbontetrachloride which is used exten-
sively in parasitic intestations due to its low cost, causes

severe hepatotoxicity in animals. Even at therapeutic dose,



it produces toxicity in debilitated and starved ani;nals (Sethu-
raman et al., 1978). A single toxic dose produces centrilobu-
lar necrosls and diffuse fatty infiltration. 'ﬁaese changes
occur within 1 to S hours of CIC adninistration and maximum

damage occur within 24 $0 48 hours (Recknegal, 1967).

Sen et al. (1976) remarked that without assessing the
stai:us of thé liver, indisc.riminate use as of anthelmintics

can cause death of the animal s.

Toxic plants 1ike Lantsna camara, Ipomoea carnea,
Senecio sps. etc. contain hepatotoxins which are not consumed
by the animals normally, but sometimes the goats eats the
leaves of these plants especially during the summer season when
draught prevails in tropicdl and subtropical countries. Inges-
tion of these leaves causé's. moderate to marked hepatotoxicity
in them. Certain toxic fungl 1ike Agpergillus flavus, Fugérium
spp. also causes hepatbtoxicityi,' when ingested through feed.
Nutritional deficiency of methionine, choline, riboflavin and
vitamin E and intake of high fat diet also sometimes causes
hepatotoxicity in animals. All the toxic materials aksorbed
from the gastrointestinal tract passes through the liver which

maintains the health and production of the animal.

'Following toxicity, considerable damages occur in the
liver before clinical signs-appear. The clinical silence of
liver injury largely sterns from three important hepatic

characteristics. They are, a high degree of reserve functional



capacity, a complex and multiple functional activity and an
unusual ability to. regenerate by the liver parenchyma (Mullen,

1976) .

The incidence of hepatic damage has been reported
from the field bty ¥air (1981) in Indian elephants, Boishya

et g1. (1981) 1in cattle, calves and goats, Prasad gt al. (1982)

——

in buffalo calves, cows and Mahanta et al. (1983) in buffalo

calves.

The diagnosis of liver dysfunction is difficult one.
The clinical signs and certain liver function tests may help
to diagnosg the liver diseases., In primary hepatic disease,
the clinical signs are caused solely Ly the lesions of the
liver but in secondary involvement the clinical signs are un-
related to the liver damage. Clinical signs of hepatié dyé—
functions for all species are anorexia, alimentary tract
stasis, discoloured faeces, ‘pain on palpation on hepatic area,
jaundice, discoloured urine, odema and emaciation, photosen-
s;tizagion, interference in blood clotting and certain nervous

signs (Mullen, 1976).

For the veterinary clinician it is important to know
the effects of partial loss of liver function so that he may
be in a better position to detect the damage, assess 1ts
degree, and finally can estimate it’sg effect on the patient’s
future productivity (Ford, 1965). Although there are number

of various liver function tests available for detection of



liver damage but no single test can confirm the functional
status of the liver and its pgrgr:chymal .damage (Kaneko, 1980).

The liver function tests which are based on the excre-
tory function, metabolic activities, enzymatic activities and
pathological alterations can only help to assess the liver dis.
order at a particular time (Mullen, 1976). Alemu et al. (1977)
stated that, the extent of'liver damage caused by the toxic
agents can ke mondtored by measguring the serum enzyme activi-
ties. Though the various tests are avéilable, but the estima.
tion of the serum enzyme activities are the most sensitive and
important liver function tests avallsble for the diagnosis of

“hepatic 8y sﬁm ctién .

The treatment of liver disorder is costlier in animals.
Therefore certéin hepatotonics.o;‘. herbal origin have been tried
by various aworkers and were claimed to be effective (Mahanta
et al. 1983; Sharma et al. 19867 Dange et al. 19865 Dhumal
et 2l. 1989; Peer et al. 1990 and Prachan, 1991). It is impor-
tant to know the exaét nature of the damage of the liver, 1ts
pathogenesis Que to toxicity and the regeneration of the liver
‘parenchyma with the herbal hepatotonics in India is still Gebat-

able in Adomesticated animals particularly in goats.

It i1s therefore proposed to take up the study of
liver dysfunctions in goats both experimentally and clinically

as follows :



I, To study the pathogenesis of liver damage in goats by
causing experimental damage of liver with carbontetra-

chloride, and hepatotexic chemical agent.

II. To correlate the extent of hepatic damage as dlagnosed
by clinical, haematological, biochemical and histopatho-
logical studies on the animals with liver dysfunctions

during the period of experimental study.’

II1I, To correlate a good number ©of liver function tests more

specific for goats for diagnosis of liver dysfunction.

IV, To carry out the comparative therapeutic study to find
ocut the efficacy of certain herbal liver tonics in com-
parison with the conventicnal therapy in cases of expe-

rimental hepatic damage 1n goats.
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2,0 REVIEW OF LITERATURE

2.1 E rimental Hepatic Damage

Carbvontetrachloride 1s a chlorinated hydrocarbon, che-
mically related to chloroform. CTC is one of the most exten.
sively used hepatotoxic substance used for assessment of various

liver function tests as well as some therapeutic trials.

/Rose (1932) used carbontetrachloride as drench in sheep
and cattle to induce hepatotoxicity. He opined that inclement

weather enhances the toxicity.

. Oxer (1933) produced hepatopathy in sheep with drenching
of 2-3 ml of carbontetrachloride in liquid paraffin. siliya
Leitao (1945) concluded that lambs within 6 months of age could
_sustain the toxicity of 55 ml of carbontetrachloride given along

with calcium borogluconate therapy.

“Cornelius et al. (1959) administered carbontetrachloride

to horses, cows, pigs and dogs to produce experimental hepatoto-
xicity.



¢ Gallagher (1960) admini stered undiluted carbontetra-
chloride;" of 50 ml by stomach tube into the rumen of sheep and
observed that the sheep died from respiratory embarrassment

within 2 hours of CIC administration.

/Setchell (1961) studied the liver and kidney functions
by adninistering 40 ml of carbontetrachloride with 60 ml of
1iquid paraffin and 50 ml of carbontetrachloride with 100 m})

of liquid paraffin in two experiments in sheep.

“Ford and Boyd (1962) - studied the variocus liver function
tests by administering dimidium bramide in a single parenteral

injection in cattle for inducing liver injury.

s Toxic dose of carbontetrachloride ranges from 0.25 to
0.5 ml/kg body weight in different animals was reported by

Cormelius £.§ E_l_. (1963)-

_Xondos et al. (1963) admninistered carbontetrachloride
by intramuscular injection at the dose rates of 1,2,4 and 8 ml
or by intraruminal injection at the dose rates of 1,2 and 4 ml

in sheep infected with Fasciocla hepatica.

-~ Ford and Lowrence (1965) reported that, a single oral

dose of 1-2 ml of carbontetrachloride produced marked centri-
lobular necrosis of the liver with rapid rise of serum enzymes
levels in sheep but repeatation of this dose showed less severe

liver lesions and less iricrease in serum enzyme concentration.



" Gee (1967) adninlstered carbontetrachloride at the dose
of 5ml of a 20% solution in liquid paraffin and 5 ml1 of 40%
soiution- in 1iquid paraffin through different routes but Obser-
ved the same effect. He opined that intraabomasal route resul-

ted more mortality than the intra-ruminal route.

/Seawright McLean (1967) postulated that pretreatment with
phenobarbitone, enhances the activity of carbontetrachloride
intoxication, as 1;he injections of phenobarbitone stimulates
the activity of the microsomal drug-metabolizing enzymes in the

liver cells.

Selenivm has some effect on carbontetrachloride toxicity
in animals was reported by Kondos and McClymount (1967). They
observed that the toxicity of carbontetrachloride reduces folla

owing selenium administration.

~Recknagal (1967) reported that a single toxic dose of
carbontetrachloride produces centrilobular necrosis and diffuse
~fatty infiltration. EBEiochemlcal and ultrastructural studies
have confirmed that the functional and morphological changes of
cell organelles occur as early as 1 to 5 hours following CIC
administration and maximum damage occurs withih 24 to 48 hours

after carbontetrachloride administration.

/Gopinath ‘and Ford (1970) studied the histochemical and
histopathological changes of the liver by administering alphs-
napthyl isothiocyanate (ANIT) @ 100 to 400 mg/kg orally in

sheep and calves.,
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Goodman and Gilman (1971) reported carbontetrachloride
having selective toxicological effects which involved kidney

ané liver.

Hunt (1971) administered 10 ml of a 40% soluticn of car-
bontetrachloride ir licuid péraffin by intraruminal injection
in sheep. He opined that the protein content in the diet could

influence the hepatotoxicity due to carbontetrachloride.

Mottalib et al. (1976) could induce hepatopathy as well
as nephrotoxicity in goats by administering 50-60 ml of carbon-

tetrachloride with arachis 611 through intramuscular injection.

Sen et al. (1976) administered carbontetrachloride @

1 ml/xg body weight in goats to study some liver function tests.

Anderson et al. (1977) and (1982) studied the plasma
enzyme activities and some other blood components in_cattle by,
experimentally inducing hepatopathy with the infection of meta-

cercarrzia of F, hepatica.

-

Alemu et al. (1977) produced hepatic disorders by adminis.
tering carbontetrachloride in sunflower oil at the dose of 0;5
ml /xg body weight in sheep through stomach tube and observed
the clinical signs. . -

~v.

Sethuraman and Verma (1979) studied the various liver
funétion tests in buffaloes by administering carbontetrachloride
intraruminally @ 0.5 ml/kg body weight,



11

Nooruddin et al. (1282) studied certain haematological
and biochemical changes of Black Eengal goats which were natu-

rally infected with Fasciola gigantica.

Mahanta ‘et al. (1983) adninistered carbontetrachloride
@ 0.3 ml/kg body welght by intraruminsl route to induce hepa-
topathy in buffalo calves.

Mahanta (1984) administered carbontetrachloride in buffalo
calves @ 0,5ml/kg body welght intraruminally to induce hepatic

demage and studied different liver function tests.

Maru and Pachuri (1985) studied the nature of liver dys-
functions in buffalo calves with carbontetrachloride @ 0.5ml
and 0.25ml/kg body weight at different intervals.

' 4

Sharma et al. (1986) administered carbontetrachloride @
0.75ml/kg body weight with'20-50m1 of liquid paraffin in a single

dose to induce hepatotoxicity in goats.

Bhatta and Roychoudhury (1986) studied the biochemical
changes of blood cn the 34th day of post-infection of Fasciocla

infected calves.

Peer (1987) administered carbontetrachloride & 0.5 ml/kg
body weight orally as a single dose diluted with 1iquid paraffin

(1:10) to induce hepatopathy.
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Tirkey et al. (1937) 'studied the haematological and bio-

‘chemical parameters in gosats, by adninistering Ipomoea carnea

orally to induce liver damage.

Chumal et al. (1989) administered carbontetrachloride
at the dose of 0.5ml/kg body weight intraperitoneally as a single
dose in male rabbits and estimated the serum enzymes to detect

the extent of hepatic damage.

‘Pradhan (1991} studied the blochemical changes of blood
and the histopathological and electronmicroscopical changes of
liver in goats by experimentally irducing hepatotoxicity with
carbontetrachloride @ iml/kg body weight orally by stomach tube

for 2 occassions at 48 houréyinterval.

2.2 Clinical cSymptoms

Clihical signs of liver dysfunctions appear when 75% of

the lobhules of liver are affected. In prim_ary liver dysfunctions,

g

clinical signs appear due to lesions of the liver and in sec-
ondary dysfunctions, the syndrome may include some clinical

signs unrelated to the hepatic lesions.

Inappetance, dirrhoea, emaciation and death due to decubi-

tus condition in cirrhosis of liver in cattle was reported by

Gillain (1932).
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Oxer (1933) observed, partial loss of appetite lethefgy
rather than depression in sheep. He also reported that, rumina-

tion was unaffected and the cases recovered after 4.9 days.

Blakemore (1946€) noted depression, inability to stand and
coma before death in suffolk ewes following carbontetrachloride

intoxication,

Mangalik et al. (1957) opined ascites have a direct rela-
tion with the degree of hepatic cirrhosis/fibrosis in rats with .

carbontetrachloride intoxication.

Gallagher (1960) recorded mortality in sheep within 4 to
5 hours after 300ml of carbontetrachloride administration. Res-
_piratory distress was the marked clinical feature which became

more pronounced when the animals in recumbancy.

Setchell (1962) recorded dullness aﬁd,observed scouring
in CTC induced hepatic disorders in sheep. Conwvulsions of uns-

peclfied nature was also recorded by him.

Ford and Boyd (1962) noted signs of weakness, loss of
appetite, icterus and fall of milk production in two cows, experi-
mentally induced hepatopathy by parenteral administration of
dimidium- bromide.

symptoms of photosensitization and icterus were noticed in
cattle due to feeding of flood affected alfa-alfa (lucerns), hay
by Glenn et al. (1965).
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Poor appetite, letharginess and dullness were the symptoms,
recorded by Captaln and Syed. (1966) in carbontetrachloride poiso-

ning in'horseSQ'

Photosensitization and icterus que to Lantsna camara poi-
soning in sheep along with the lesions of the skin like erosionm,
ulceration, sloughing of necrotic tissue and haemorrﬁages at the

less pigmented areas were cbserved by Bwangamoi (1967) at Entebee.

| Rosenberger (1979) recorded yvellowish pigmentation of

sclera of the visibie muccus membrane as an indication of jaundice

in cattie.

Loss of appetite was noted in ‘carbontetrachloride poisé-

ning in sheep by Caple and Heath (1971).

>
-

Severe abdominal pain and haemorrhages were recorded by
Goodman and Gilman (1971) following oral administration of carben-

tetrachloride.

Finn and Tennant (1974) recorded aggressive behaviour,
ataxia, teminal recumbancy with muscle tremors and involuntary
jerking of the limbs, tenesmus ‘and unusual bellowing in hepatic

encephalopathy in cattle.

. Hungerford (1975) recorded dullness as the only symptem of

hepatic dysfunction in cattle. In some cases he noted scouring

as a marked-feature.
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anorexia and letharginess in sheep and calves following
carbontetrachloride adninistration were observed by Anwar et al.
(1976), but no such symptoms were visible in dogs with the same

dose of carbontetrachloride by them,

“/Mullen (1976) recorded the clinicsl signs of hepatic
dysfunctionvfor all species of famm animals which were anorexia,
alimentary tract stasis, discoloured faeces, pain on percussion
of the hepatic area, enlargement of liver, displacement and
rupture of the liver, jaundice, discoloured urine, oedema, ema-
ciation, photosensitization, interference with blood clotting

and some nervous signs.

Sethuraman and Verma (1978) recorded the clinical signs
like Qullness, sallvation, anorexia, muscle asthenia, occular
di scharge, increased pulse and respiration, icterus lcose motion

in buffalo 6a1ves foilowing carbontetrachloride intoxication.

Singh et al., (1978) observed the symptoms like stretch-
ing of head and neck, trembling,’ quivering of muecles around
the nares, incoordination of movement , deep laboured respira-
tion, excessive nasal discharge, dullness and depression, coma
and recumbanc§ in sheep followihg carbontetrachloride adminis-

tration @ SOml per sheep through stomach tube.

Morrow et al. (1979) recorded the clinical signs of
decreased hepatic functions, as anorexia, depression weakness,

Xetonuria, fever, marked fall in milk vyield and@ progressive



16.

dekility in Holsteln - Friesian herd due to excessive consump-
tion of cormn silage and brewer's grain during late lactating

o

and non-actating period.

Anderson et al. (1981) noted dullness, inappetance and
icterus ih calves following 24-48 hours of carbontetréchlbride,

adnministration.

{ Blood et al. (1983) remarked the cardinal signs of hepa-~
titis in ruminants to be anorexia, depression, muscle weakness,

mild to moderate clonic conwvulsion, coma and recumbancy.

I

Mahanta gt al. (1983) observed the signs of dullness,
salivation, anorexia, muscular weakness, relﬁctance to move,
occular discharge and loose motion following 48-72 hours of

- carbontetrachloride administration in huffalo calves.

Sharma et gl. (1986) observed the signs of dullness,
loss of appétite, dehydration, jaundice, incoordination, loss
of body weight, dirrhoea, pyrexia, tachycardia and stretched

neék.folldwing carbontetrachloride administration in goats.

Tirkey et al. (1987) noted the signs of Qullness,
ataxia, incoordination of gait‘énd paralysis of hind quarter
with.dirrhoea, lacrimation, nasal dlscharge, roughness of hair
coat, prbgre ssive weakness and emaciation following adminis.-

tration of Ipomoea carmea in goats.
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Peer et .a_l. {1988) recorded the clinical signs of dull-
ness and depressicn from 2nd day of carbontetrachloride admi-
nistration in goats. They also observed loss of sppetite, rough
hair coat, dirrhoea, pale mucous membrane, excessive nasal
discharge, stretching of head and ne&, chewing like movements
of jaws, tremi:iing of 1imb's and- jerky movements, in qb-ordination

and quivering of muscles in the affected goats.

Peer et al. (1990) observed the clinical signs of emacia-
tion, pale to yellow mucous membrane and enlarged liver, in

goats following carbontetrachl oride poisoning.

Pradhan (1991) produced experimentally hepatopathy in
gqats. He recorded the signs like dullness, depression, ina-
rpetance, dlarrhoea, inco;dination, aimless movements, rocugh
hair coat, pale or yellcowish micous. membrane, trembling of

limbs and coma etec. in them.

2.3 Haematological Examinationg

‘Literatures on haematological values in goats are scanty.
Some haematological findings have been reported in normal goats
by some workers, hut very little infommations are available from
the _ani;nals follwing carbontetrachloride intoxication. There
-are wide va:;iation in blood constituents in male and female

animal s.



2.3.1 Haemoglobin (Hb

Finn and Tennant (1974) observed significant decrease of

haemoglobin concentration in hepatic encephalopathy in cattle,

Dessouky and Mouétafa_(1979) noted severe decrease  of

haemoglobin percentage in fasciola infected buffaloes.

Nooruddin et al. (1982) worked on the Fasciola gigantica
infected Black Bengal goats and they observed significant dep-
ression of haemoglobin level in infected goats as compared to

the healthy control animales.

Haroun et al. (1986) studied on the naturally occurring
ovine fascioliasls in sudan. They observed that. infected animals
showed a clear decrease in haemoglobin concentration in ccmpari-

son to the healthy control sheep.

Swarup et al. (1987) opined that Fasciola gigantica
infection certainly reduces the haemoglobin concentration in

buffaloes.

-~

Tirkey et al. (1987) studied the haematological values

in goats following feeding of Ipomoea carnea and they noticed

decreased haemoglobin concentration in them,

-

Peer et al. (1988) studied the haemoglobin wvalues in
goats following oral administration of carbontetrachloride and
observed a sharp decline in the haemoglobin level after oral

administration of carbontetrachloride in those goats.
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Chaudﬁuri'gg g;. (1938) recorded decreased haemoglobin
concentrations in buffaloes with natural infections of Fasciola

gigantica.

The haemoglobin content of the blood of the buffaloes
naturally infected with ‘Faggiola hepatica was found. to be Sig_
nificantly reduced by Chaudhuri et al., (1990).

Peer et al. (1990) noted - significant declination in the
haahoglobin=¢ontént in goats following oral administration of

carbontetrachloride for produecing exberimental hepatopathy.

2.3.2 Total erythrocyte count

Finn and Tennant (1974) recorded>decreased erythrocyte

count in hepatic encephalopathy in cattle.

Dessouky and Moustafa (1979) observed decreased erythro-
cyte count 1in buffaloes, which were severely infected with

Fasciola gigantica.

Nooruddin et al. (1982) recorded significant depression of
total RBEC count in goats which were naturally infected with

Fascioia gigant;ca.

-

Haroun et al. (1986) observed decreased erythfocyte'counts

in sheep with natural infection of Fascicla gigantica.
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Tirkey et al. (1987) observed slight decrease in eryth-

rocyte count'fqllowing feeding of Ipomoea carnea in goéts.

Chaudhri et al. (1988) recorded decreased erythrocyte

count in buffaloes which were naturally infected with Fasciola

gigantica.

Peer et al. (1990) noticed reduced total erythrocyte
count following oral administration of carbontetrachloride in

goats.

2.3.3 Packed cell volume

Packed cell velume 1s the percentage of total volume
occupied by the packed erythrocytes when a given of whole blood
in centrifuged at a given period with a constant speed with

EDTA as anticoagulant.

Finn and Tennant (1974) observed a significant decrease

of packed cell volume in hepatic encephalopathy in cattle.

Desséuky and Moustafa (1979) studied the haematologigal
findings in fasciola infected buffaloes and observed decreased

packed cell volume in the severely affected snimals.

)Nooruddin et al. (1982) reported decreased packed cell
volume in naturally infected Fasciola glgantica in Black Bengal

goats.
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Haroup,gg‘gl. (1986) recorded a prominent decrease in
packed cell volume in naturally infected Fasciola gigantica
infegted sheep. '

Tirkey et al. (1087) recdrded slight decrease of packed
cell volume in experimentally induced Ipomoea carnea toxicity

in goats.

Peer et al. (1938) observed significant decrease of packed

cell volume following oral administrgtion of carbontetrachloride

%

in goats.
Chaudhri et g@l. (1988% recorded decreased packed cell
volume in buffaloes having natural infection of Fasciola

c 4

gigantica.
Peer ¢t al. (1990) recorded a significant decline of

packed cell wolume in goats’fbilow4ng oral administration of

carrontetrachloride.

2.3.4 Mean eorpuscular volumg; Mean corpuscular Haemoglobin

. _Jedn
and , @orpuscular aemoglobin concentration.

These values depends on the Packed cell wvolume, Haemoglo-
bin, and Total ’RBC count of blood of animals. However, there
is no report available regarding the changes of these values in
relation to hepatopathy.
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2.3.5 Clotting time

Clotting defects may be seen in liver diseases. Synthe-
sis of some clotting factors may be suppressed elther as a
result of the reduced absorption of vitamin K, generally observed
in obstructive jaundice or due to the overall reduction in func-

tion of the hepatic cells which is observed in acute hepatitis,

The main reaction consists of the interaction of the
fibrinogen and thrombin to produce fibrin, ,Hbrinogeh is omne
of the normal plasma protein is synthesized in the liver.
Thrombin, on the other hand, is derived from a precursor proth-
rombin, is alsoc synthesized in the liver with the help of

vitamin K.

.

Rowsell (1969) described that the liver is responsible
for the synthesis of many proteins involved in the clotting

.

process of blood.

>

Mullen (1976) opined that defections in blood clotting

requires an assessment of liver function.

.Pradhan et al. (1987) observed increasgsed clotting time

in goats suffering from anaemia due to haemonchosis.

2.3.6 Total leucocyte cbunt

Finn and Tennant '('1974) recorded significant increase

of total leuncocyte count in cattle with hepatic .encephaIOpathy.

-
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™

~e - Dessouky and-Moustafa (1979) observed leukocytosis in -

buffaloes which were naturally infected with Fagciola gigantica.

[NGorugain gt al. (1982) Worked on ‘the naturally infected
Fasciola gigantica infections~1n goats and they observea-signi_
ficant leucocytosts, a relative neutrophilia and eosinophilia
in them. He opined that the leucocytosis in infected goats was
due to manifold increase of‘poiymorphonuclear neutrophils and

‘ecsinophil s. . .

N
* L. wE 4}

Haroun et al. (1986) - recorded leukocytosis and eosincphi.
lia in sheep of Sudan which were naturally infected with Fasciola

gigantica in an endemic area.

- . ~ =

Swarup et al. (1987) recorded increased leucocyte count
total eosinophil count, eosinophil leukocyte ratio,. percentage
of eosinophil, percentage of monocyte in buffaloes which wvere

hétbially infected with Fasciola gigantica.

Peer et al. (1988) observed significant increase of leuko-
cyte count with neutrophilia and eosincphilia in goats following

oral administration of carbontetrachlorigde.

- . :
S Rt .
P - < -

" , Peer et al. (1990) cbserved'leukocytosig_and neutrophilia
with initial lymphopenia on‘day“z'pOst-carbontetrachloride aémi.
nistration in goats and there was a decrease in total leukocyte o
’

count from day 5. The neutrophil count however became normal on

day 18 of post CTC administration.



Dessouky and Moustafa (1979) remarked that there were’
no differz;nce between the total 'serum protéins in Fasciola
infected buffaloes in comparison to the noninfected animals.
However, the albumin content was found to decrease moderately

vhile the gammaglobulin values were found to be elevated.

Kaneko (1980) reported that none of the alterations in
the serum proteins were entirely specific for liver damage,
the combination of an absolute low albumin and or a high gamma-

globulin level was quite typical.

Barnouin et al. (1981) recorded significant decrease of

serum albumin in cattle with l4iver lesions with Fasciola

hepatica.

Kessabi and Lamnaquer (1981) recorded increase in total
protein'a.nd glohulin level s and decrease in albumin level in

liver disorderes.

Rooruddin et al. (1982} noticed a tendency towards in-
cr'ea,se value of total serum protein in Fagciola gigantica
infected goats. However they observed significant increase
of glotulin level and significant decrease of albumin and albu-

min globulin ratio in them.

Hol tenius (1982) reported that animals with liver absce-
sses had as a rule normal liver function tests but with high

gamma—globulin and low albumin level 'in sexrum.



* Poulatov (1984) noticed dysproteinaemia with sharp de-

crease in albumin and a rise in gamma-globuliné in gbats infec-

ted with Fagciola heEatica and Fagciola gigantica in USSR

Karsal and Schafer (1984) remarked that low levels of
serum albumin and high level s of serum beta and gamma~-globulinsg

were good diagnostic profiles of liver diseases in dalry cows.

Mahanta (1984) reported'honsignificant change in serum
total protein, albumin and A/G ratio in buffalo calves follow-

ing carbontetrachloride poisoning.

Haroun et al. (1986) noticed a marked hypoalbuminaemia
with 'a decrease in A/G ratio in sheep, naturally infected with

Fasciola glgantica.

~

Bhatta and Roychoudhury (1986) reported decrease in total

blood proteins in experimentally infected Fagcicla hepatica in

cal ves.

Dwivedl et al. (1986) could not find any significant
change in serum protein levels in rakbita with carbontetrachlo-

ride induced hepatic damage.

Tirkey et al. (1987) reported that, the administration of

aquous extract of Ipomoea carnea did not alter the total serum

protein, albumin and globulin levels and the albumin/globulin

ratio in goats.



Peer (1987) observed decreased total serum protein,
albumin and A/G ratio and slight iIncrease in serum globulin

in goats following carbontetrachloride poisoning.

Chaudhri et al. {(1988) reported hypoalbuminaemia in
buffalo: culves whith were: naturally’ ififected with Fasciola

gigantica.

Pradhan (1991) recorded a significant decrease of total
serum protein, albumin snd A/G ratic in goats with experimental
hepatopathy with carbontetrachloride. He however detected no

significant alteration in the globulin level.

2.4.,3 ‘Serum bilirubin

Bilirubin is produced mainly from haemoglobin in the
reticuloendothelial system as a result of the destruction of
aged red cells. The ﬁepatic parenchymal cells have the abi-
l1ity to absorb bilirubin from plasma. Hyperbilirubinaemia
and jaundice are the result of a disturbance of balance bet-
ween the rate of production of bilirubin and the rate of excre-
tion and they have clinical importance in the diagnosis and

evaluation of liver damage.

Varachin et al. (1960) reported the normal total biliru.
bin content and the elevation of direct values and declination
of indirect values of bilirubin in sheep with fasciola and

dicrocoelium infection.
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Benedek (1961) reported the bilirubin levels between
0.2 and 2.5 mg/100 ml with no direct reacting bilirubin in
19 cattle with severe hepatic de;eneratioﬁ‘and 14 cattle

following experimental carbontetrachloride poisoning.

Huhn (1961) recorded significant increase of serum bili-
rubtin in acute reversible disturbances of liverfunction in

cattle.

“

Ford and Boyd (1962) observed an increase in serum bili.

rubin level in cattle in later stages of experimental liver
lesions which they attrituted to be due to interference in

~

biliary secretiomn.

Trifnov (1964) reported increased total bilirubin values
after 6 hours of carbontetrachloride poisoning in sheep which

increased further at 24 to 48 hours of toxicity.

Seawright and McLean (1967) reported significant 1ﬁcrease
in serum bilirubin levels in sheep after 24 hours of adminis-

tration of carbontetrachloride.

Gopinath and Ford (1969) observed increased concentra-
tions of serum bllirubin and phylloerythrin along with other
biochemical changges in sheep while studying the effect of

Lantana camara on the liver.

Gopinath and Ford (1970) also recorded increased.serum

bilirubin level within 24 hours of administration of alphanaphthyl
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. - . .: » ,.'-!1'...- - .
isothiocyanate (ANIT) in calves and sheep which returned to

R R . ,
- . .

némal by 6th day.

PN N | 4 LT ~

4. ..Dwivedl et al. (1971) reported increaced total serum

-

bilirubin level in calves following Lantana poisoning in rumi.

. ey - .
nants. '
I E- L N ,:_‘ [ i N

- . Sheep dose@ with carbontetrachloride, showed no signi-
ficant change in serum bilirubin concentration {Harvey and Hoe,
" . . . o . . } bl

1971).

.-+ s Hansen (1972) concluded that indirect reacting pigment
mighi;,‘b‘e useful in diagnosing biliary obstruction.-

" Gopinath and Ford (1973) reported no hyperbiliirubinemia
following halothane adninistration.in calves.

s

‘Finn ané Ternant { 1974) otserved significant hyperbili_
rubinemia in calves with liver 1es§i@ns and they. 6pined that,
4n each case, the elevation of plasma bilirubin concentration

was due exclusively to vanden Bergh reacting pigment.
L3

Harvey and Obeid (1274) observed hyperbilirubinemia in

domesticated animals of Sudan in various liver disorders.

Amrousi et g_l_.“( 1974) observed elevated serum bilirubin
lével in all the sheep e’specially in those with post necrotic

cirrhosi s and chronic nonsuppurative hepatitis. -~

¢



Pradhan (1991) reported increased serum cholesterol
level following oral administration of carbontetrachloride in

goats.

2.4.5 Icteric index

The intensity of vellow pigmentation of serum isg mea-
sured by.icteric index. It is a simple method of measuring

bilirubin content of the serum,

Gray (1960) op—ined the {cteric index test as the
simple, rapid and useful means for indicatiny the amount of

bilirubin present in the serum,

Finn and Te.nnant‘(1974) recorded an increased level

of icteric index in calves with hepatic encephalopathy.

Soliman and Elamrousi (1974) suggested it ag a useful
method for determination of the concentration of bilirubin con-
tent of the serum and it as also helpful in determining the

presence of any latent or subclinical jaundice in animal s.

Sethuraman and Verma (1979) and Mahanta et al. (1983)
reported increased icteric indem value in hTuffalo calves with

experimental hepatic damage caused by carbontetrachloride.

Prasad et al. (1982) obkserved increased icteric index
level in a female buffalo suffering from chronic hepatic jaun-
dice, but Verma (1982) however could not found its dlagnostic

value for the diagnoslis of chronic hepatitis in cattle.



Awasthy and Rao (1984) reported Increased serum
icteric index level in cows suffering from liver fluke infec-

tion.

Mahanta (1984) recorded sigr;ificant increase of
icteric index value in buffalo calves with carbontetrachloride
toxicity. The highest average value of 39.0 + 2,34 unit was
recorded on 4th day, as compared to the 0 day value of 9.28 3

0.5 unit.

.Pandey et 21. (1985) observed increased level of -
icteric index values in dogs by producing experimemtal hepato-
pathy with carbontetrachloride.

Pradhan (1991) recorded significant increase of the
icteric index value from day 2 upto day 15 of the excerimental

hepatopathy with CTC in goats.

2.4.6 Van den Bérgh test

The determination of totai bilirubin and conjugated
bilirukin in the séru_m is based on Van den Eergh reaction.
€o this Van den Bergh test 1s capable of detecting bilirubin
in both the forms, The.> conjugated form of the bilirubin
‘reacts with dlazo reagent and form a red compound which is
known as direct reaction. The formation of red colour after
addition of alcohol is known as indirect reaction and the pre-
sence of unconjugated bilirubin in the serum is detected in

this way.
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Ford (1965) opined that the quantitative application
of Van den Bergh test is capable to detect the type of lesion

of the liver causing jaundice.

Kaneko (1980) suggested that the quantitative test
wﬁich measures the unconjugated (indirect reacting) ~':'-.u'ld con-
jugated (direct reacting) bilirubin may be determined by rou-

tine methods as a practical diagnostic procedure.

Prasad et al. (1982) recorded both direct and indirect
positive reactions in Van den Bergh test in a buffalo cow show-

ing chronic hepatic jaundice.

Verma et al. (1982) observed some positive and some
negative reactions from 12 cows suffering from chronic hepa-

titis.

Mahanta (1938) observed the biphasic reactions from

1st to 6th day of CTC administration in buffalo calves.

Pradhan (1991) also recorded the biphasic reactions

from day 2 upto day 11 1in goats with CTC poisoning.

2.4.7 Serum engzymes

The liver is one of the main metabolic centres of
the body. It would be expected, the cells contain a multipli-
city pf vital enzymes. When liver damage occurs, the cell

membranes may become more permeable and the cells may rupture,
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and increased levels of enzymes are found in the circulating
blood as these enzymes are diffused into the blood stream.
Thas the measuremeﬁt of serum activities of these enzymes can
reflect the integrity of the walls of the liver cells and can

provide an important method of assessing liver damage.

2.4.7.1 Sexum glutamic oxalacetic trangaminase (SGOT

The serum glutamic oxalacetic transaminase (SGOT) is
found in many organs as well as in liver and increased serum

level of SGOT suggest liver Jdamage.

Grunder (1961) reported that the serum glutamic oxala-
cetic transaminase (SGCT) estimation had been useful for liver

function test in cattle.

Huhn (1961) reported significant changes of serum glu-

tamic oxal acetic transaminase in cattle with low doses of CTC.

Boyd (1962) recorded increased serum glutamic oxalace-

tic transaminase activity due to liver damage in sheep.

Ford and Boyd (1962) recorded the significantly increas-
ed SGOT level due to experimental liver damage in cattle. They
observed, even a slight damage of liver can al so cause increase
of this enzyme level and hence they concluded this enzyme as a

sensitive indicator of early and mild hepatocellular damage.

Trifmov (1964) observed increased serum GOT-level

after 6 hours of CTC administration, in a study on the effects
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of CTC on enzyme profiies in sheep. He olserved the serum GOT
level to increase six fold from 24th to 43th hours of CTC

admini stration.

Ford (1967) observed small and inconsistent changes of
serum CGOT in sheep and cattle subjected to CTC or spordesmin

induced liver damage.

. Mullen (1967) opined increased serum GOT level would
confirm the liver dysfunctions in large animals. He further
opined that in acute'liver disease a large increase in activity

is usually present.

Choudhuri (19€8) opined that estimations of serum GOT
along with serum bilirubin cculd be used for disgnostic and
prognostic interpretation of liver disorders in different spe-

cles of animal s.

Gopinath and Ford (1969) reported that feeding of 10

gm of powdered leaf of Lantana camara to the sheep as a single

oral dose or as a divided dose on two consecutive days could

ne
5

increase. the activity of serum GOT in them,

Slight increase of GOT level in sheep with hepatic
damage by alphanaphthyl isothiocynate (ANIT) was reported by
Gopinath and Ford (1970). . -

Fowler (1971) reported increased activity of serum
QOT level in goats following therapeutic doses of CTC, which

reached maximm at 24 hours after administration.
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Harvey and Hoe (1971) observed increased serum GOT
level following oral adminlstration of CTC in sheep and they
suggested that estimation of serum GOT activity could be used

as ecreening test for hepatic dysfunction in sheep.

P

Hunt (1971) reported high rise of serum GOT level at
12 hours with a peak at 36 hours in sheep with carbontetrach-
loride which were maintained at different dietary protein

level s,

Nikov (1972) suggested that the SGOT, serum aldolase
and SDH were more liwer specific serum enzymes thougl-i none of

these were reliable for the diagnosis of liver cirrhosis.

Hari et al. (1973) recorded increase of SGOT activity
in buffalo calves with hepatopathy produced experimentally

with lantana poisoning.

Adam et al. (1974) observed increased SGOT levels in

goats with fatty changes of liver.

Amrousi et al. (1974) performed liver function tests
in liver diseases in sheep and oObserved in all the cases SGOT

ghowed variable regults with a tendency to decrease.

Shaw (1974) reported elevated serum GOT level in liver

diseases of ruminants ( sheep and cattle).

ey



Hoe and WilkInson (1973) sugdested that estimation of
serum GOT level is a valuable index of liver damage and they

observed increased GOT level in iiver damage. . -

Grimoldi et al. (1976) could not record the signifi-

cant changes in serum GOT level in sheep with CTC poisoning.

Mullen (1976) suggested serum GOT elevation confirm

the diagnosis of acute hepatic qell damage in large animals.

Alemu et al. (1977) recorded elevated SEOT level with

CTC poisoning in sheep.

3

Sethuraman and Verma '(1979) opined SGOT as more sen-
sitive and reliable then estimation of SGPT in acute and chro-

nic hepatitis in buffalo calves. .

Rosenberger {1979) reported serum GOT as one of the

best indicators of liver health.

Pearson and Craig (1980) observed increased serum

GOT in liver Gamage in ruminants.

4

Abdel Salam et al. (1982) noticed markedly increased

SGOT level in'goats with CTC induced hepatopa’tﬁy.

Mahanta et .al. (1983) observed marked increase in.
SGOT level with a little change in SGPT level at 3rd and 7th
day following CTC administration in buffalo calves and sugges-
ted active liver damage:.



TGLCT T GOUFETG TOTICATDA UGUTUTSFLILIOU OF TOM GOS6D Of CIC”

KIEU (13e]) Optexasqg ETAUTTJCSUS Cpsuple Of E6XMmy abl

COE0HE TN CogpLTGt
CoNYQ COoLTTUL (080X OF vaNFe UG IW-20R OF CPICUTC JTAGK g3~

QIAuGST (IoQT) oDIUCY FUTL' SALTWILTOU OX SOINW aby

$°3°)*3 Coidim CIAFWETG DALAATIC fLIDERITLTS6 ( 6aRL)

kb(:I.TﬂJGDL‘UI pebagcberph
Cr EGInWw go;, Teacy 7L Ao%gn &ATEp CIC borsouirnd pox bmqncy

BRIGUIL (T33T) WOFTGES 9 WIKKGq TTABTITCIUE IJUCICUERG

JLCIGUES OF TIOL J€A6TR TU LCHTIOPITITLA QYSCOi6R OF COpfTe:

LLFCRCOT AT oOTUCOOLKEE (T330) CpIcraeq uo @JAVYLICEUg

rd

TU dougB sEsdL gl Poytonyiudrs

BECGL (T2aN) t.c.bc:céq SJAUTEICFNy JUCLESR8 CT QR0J ] SACT

dTITEETCe) * . . /

M7 JTAGT GQELRG ésnmq FA JTASI LINKRS TULECETCY (ETGCICTY
CroaQLIy OF UJ* (1333} opesracy TUCTeUREY 2003 J6ABY

CxFroce cf JocLouy CULLGd U Acoger
L SCXIW Q&,L']G,&Sj ICITOATLA OXET CITUTSLLIPTCN ¢y sdaon?

3T :1(5}. ©F B7 (71331) IGOOTQE] MO CTAUTLICHE TPCLEOCS

pPRISIC Qouade

LSLIL9I JA TULSGL6q TULCIC] @ dﬁauumcé ID TuGeh g TWLFCIesy

Hotomu TF B¢ (Ta8e) rcdorpcg JUCXEIESq opl JEAGT TN

~



45~

Boyd (1962) observed significant increase of serum GPT

level in experimental hepatic necrosis in cattle, sheep angd rats.

Mullen shd Bell (1967) reported. increase in serum tran-

saminase levels in calves reared on barley diet.

 Dwivedi et gl. (1971) reported that calves fed with
éried ﬂantana leaves @ 6 gm/kg body weight showed no changes in

SGPT activities.

Hari &t al. (1973) could not detect any change in serum

GPT activities in lantana poisoning in buffalo calves..

Hoe and %Wilkinson (1973) opined SGPT may be considered
as the enzyme of choice in the dgtj.ection of liver damage' in ¢og

particularly in acute viral hepatitis.

Adam et al. (1974) observed no change in serum GFT level

in goats with fatty changes of liver.

Amrousi et al. (1974) opined evaluation of serum GPT
level 1s the good reflection of the liver status, since ‘it was

found to increase in all the cases of liver disorders in sheep.

Grimoldi et al. (1976) however could not record any change

in serum GPT level in sheep before and after CTC administration.

Alemu et al. (1977) reported moderate increase in serum

GPT activities following CTC poisoning, in sheep.
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Grimolal gg-gl. (1976) observed no significant change
in alkaline phosphatase values before and after CTC admind stra-

ticn in sheep.

Alemu et 3l. (1977) observed slight increase in serum
alkaline phosphatase activity in sheep following CTC administra-
tion and Opined'that serum levels of alkaline phosphatase is of

less diagnostic value in them,

Pearson and Craig (1980) opined that alkaline phospha-
tase, a non-specific enzyme which had been present in liver, bone,
intestine, placenta and kidney, was not a sensitive indicator. of

hepatic damage in equine and ‘food animal s.

Noonan (1981) observed slight increase in serum alkaline
phosphatase activity for 6 days following administration of a

non-lethal dose of CTC to induce liver damage in dogs and mares.

Kumar and Pachauri (1984) reported significant iIncrease
in serum alkaline éhosphatase activity in buffaloes which were
natugally infected with liver flukes.

Maru and Pachauri (1'985)' recorded alkaline phosphatase
levels in buffaloes following oral administration of CTC @ 0.5'
ml/kg body weight in one group and 0.25 ml/kg body weight in
another at weekly intervals for five days. They observed the
peak value at 9th and 27th day in 1st and 2nd groups respectively
and concluded that, serum enzymes did not distinguish between

acute and chronic liver &amage.
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Swarup gs_gl. (1986) ' recorded increased serum alka-
line phosphatase level in goats suffering fram naturally

occurring'faséioliasis.

Tirkey et al. (1987) observed no significant change
in serum alkaline phosphatase level following administration

of aguous extract of Ipomoea carnea in goats, '

Swarup and Pachauri (1988) reported reduced serum
alkaline phosphatase activity in buffaloes affected with fas-

cioliasis.

Magbool and Jalnapurkar (1989) reported that serum
alkaline phosphatase level was not significantly affected in

hepatobiliary diseases in cattle.

Pradhan (1991) .recorded a moderate increase of serum
alkaline phosphatase activity in goats with repeated @oses of
carbontetrachloride in goats.

2.4 Gross and Histopathological Changes

Gillain (1932) reported that in hepatic cirrhosis of
cattle, the most striking changeés were early mononuclear infil-.
tration at interlobular septa followed by increase in connec-
tive tissue. The intralobular spaces were invaded by fibroblasts
and liver cell columns were broken up by fibrous tissue and

there was'regenera;ion of liver cells.
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Winterhalter (1942) oﬁsérved necrobiosis of hepatic
parenchyma around Cent:al lobular vein after 24 hours of car-
bontetrachloride poisoning given at the dose rate of 2.1 ml
orally, followed by necrosis and haemorrhagic inflammatory
reaction by 43 hours. These inflammatory reactions subsided
by the 3rd day showing regenetatiqn and by‘the end og 8th day

liver was found nommal.

Bl akemore and McDougall (1946) found fatty degenera-
tion and necrosis of the liver with congestion of the abomasum

in shéep treated with carbontetrachloride.

Setchell (1961) noted marked centrilobular necrosis
in majority of the liver cells‘apd‘marked tukular ne;rosis with
some enlargement of Bowman's Caps:ule of the kidney after 48
hours of oral dosing of 40 ml of CTC with 60 ml of 1iquid para-

ffin administered by stomach tube in sheep.

In  an ahother experiment ‘with 50 ml of CTC and 100 ml
of 11quid paraffin, Setchell (1961) observed cne sheep died
24 hours after drenching. The liver of this sheep showed slight
tubular degeneration. The another sheep which died 48 hours
afﬁer érenching, the liver showed marked centrilobular necrosis
with fatty degéneration of the remaining cells and the kidneys

shoved mild tubular degeneration with a few shrunken glameruld.
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Gallagher et al. (1962) reported severe liver damage
following carbontetrachloride poisoning in sheep. Post mortem
findings of this sheep revealed a moderate to severe degree of

pulmonary oedema.

Boyd (1962) observed fatty infiltration and centrilo-
bular necrosis with increased serum enzyme activity in sheep ¢

and cattle with hepatic necrosis following CTC administration.

Setchell (1962) reported the sheep which died soon
after drenching with CTC along with liguid paraffin showed fatty
liver. .The‘kidneys were pale and enlarged. Congestion and
petechial haemorrhages were al s0 observed in same places. Hae~
morrhages around the coronary vessels were also reported. lungs

were comparatively nomal,

Gallagher (1964) observed severe diffuse centrilobular
'necroslis of liver following intratracheal and intraruminal admi-

nistration of carkontetrachloride in sheep.

Jones (1965) speculated that hepatotoxic effect of CTC
polsoning in animals was a sort ?f delayed poisoning. He observed
necrosis of liver cells around the central vein at 24 hours
followed by inflémmatory haemorrhagic and necrotic changes. The
changes however, subsided on 3rd day followed by regeneration of

hepatic cells and the Iiver became normal on 8th day.
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Ross (1965) found cirrhosis of the liver especially
the ventral lobe and less extensive fibrosis of the bile ducts

<

in Fasciola hepatica 1nfected calves.

Balu and Ganapathy (1966) studied the gross and his-
topathological changes in dogs poisongd with CTC at 0.5 ml/kg
boady wéight orally. On postmortem examination the liver pre-
sented greyish yellow colour and mottled appearance with thick-
ened edges. The organ was greasy to "touch and hard to cut.

The liver cells were found necrotic around the central vein and
the necrotic areas were strawn with mass of pyknotic and
karyvorrhectic nuclei. The liver cells surgounding the necrotic
areas showed fatty changes and in the portal triads, there was
marked biliary hyperplasia with mpderate lymphocytic infiltra-

tion,

a

Recknagal (1967) reported that a single toxic dose of
CTC in sheep produces centrilobular necrosis and diffuse fatty

infiltration.

Seawright and Mcl.ean ‘{(1967) observed minimal centrilcbu-
lar necrosis to moderéte to marked centrilobular necrosis invol-
ving almost all hepatocytes, with'different doses of-CTc poieoning
with phenobarbitone in sheep. " They also noticed accumulation of
1ipiad in the tubular epithelium of the kidney and in the myocar-
dial fibres.



Gopinath and Ford (1969) observed jaundice, photo-
sensitization with swollen and vacuolated peripheral hepatic
cells as pathological lesion in sheep with Lantana gamara

3

pbi soning.

Caple and Heath (1971) observed necrosis and vacucla-
ticn of the hepatocytes around the central vein in sheep after
oral dosing of 50% CTC with liquid paraeffin administeread by

stomach tube.

Dwivedl et gl. (1971) observed cloudy swelling, fatty
degeneration and focal areas of necrosis in the liver and

kidneys following oral adm:lhistration of lantana leaves fed at

€ gm/kg body weight.

Gupta et al. (1972) ‘observed degeneration, necrosis,
autolysis, moderate to extensive fibrosis with mononuclear
infiltration of liver in human babies suffering from infectiocus

4

hepatitis.

7%
Amrousi et al. (1974) observed post-necrotic cirrhosis
and chronic non-suppurative hepatitis in sheep with increased

level of serum bilirubin and SGPT.

-

_ Finn and Tennant (1974) reported fibrotic liver, focal
hepatic hyperplasisa and abomasal oedema on necrospy findings
in hepatic encephalopathy in cattle. On histopathological exa~

mination they observed extensive terminal pulmonary oedema and
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there were centrilobular necrosls, Fatty degeneration and

cioudy swelling.

Sethuraman et al. (1978) observed necrotic focal,
congestion and haemorrhages of 1iver, kidneys and lungs on
gross examination in buffalocalves ‘follwing oral adminis-
tration of CTC @ 0.5 ml/kg body weight., BAnimals given CTC
@ 0.25 ml /kg body weight showed mottling of liver due to
necrosis énd haemorrhages on epicardium and kidneys. On
microscopic examination centrilobular necrotic areas were found
replaced by blood and the remaining hepatocytes showed cloudy
swelling, fatty degeneration "and coagulative necrosis. Kig-
neys showed diffuse fattjf changes and the fatty chapges were
al so seen in the myocardial cells. Haemorrhages in the epi-
cardium and interstitial oedema in the myocardium were also
noticed. Severe congertion was noticed in lungs. Disorganisa-
tion of the liver cells accompanied by severe diffuse necro-
sls was observed in animals with low doses of CTC and these

necrotic hepatic cells showed fatty changes.

singh gt al. (1978) noticed swollen liver with found
edges and few qrey:lsh foci within 12-36 .hours of CTC adminis-
tfation @ So-or'ﬁl/sheep through stomach tube. Petechial haemorr-
hages were seen in kidneys. Lungs were emphysematous with
frothy esudate in trachea and bronchi but no changes were cbser-
ved in the heart. Microscopically necrotic changes with marked

liver necrosis masking centrilobular zone were seen. There were
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pyknotic nuclei and vacucles in peripheral areas of lokules.

The central vein having uniform eosinophilic mass with few
erythrocyteswere distended. 1In the.portal tract, vessels were
hyperaemic. The renal changes included increased glomerular
sl ¢ and vacuolation of glbmerular cells, In the interstitium
of the cortex and medula, focal haemorrhages were evidenced
and inte;lébular blocd vessels”were hyperaemic. BAtelectasis
and emphyéeﬁé'wére,observed in'lupgs. In the area of enmphysema,
alveoli were dlistended and intercommunicated with each other.
The'lumen.of the bronchi were qilated and contained eosinophilic

‘material s.

Angus and Greig (1979) aaninisteréd 19.9% 'V/V CTC in-
011 at 5 ml orally in lambs and observed séQere pulmonarijedeﬁa
and congestion of the lungs, multiple and petechial haemorrhages
in the epicardium. Severe cortical necrosis of both kidneys with
huge basophilic deposits in tubules and glomeruli were found.
The arterial walls were al so basophilic and homogenous which
extended to many tubular and glomerular basement.memyxane. In
liver, necrosis and fibrosis of the centrilobular areas was found.
The lobule centres had'npmerous éhrunken hepatocytes énd mul ti.
nucleated giant cells. The above changes were noticed within

7-10 days of CTC poisoning.

Pass et al. (1979) observed hepatic 'necrosis in sheep
after injecting lantadene A, the toxic principle of Lantana

camara intravenously.
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Pearson and Cralg (1980) remarked that in equine and
other food animals biliary hyperplasia was reversible if insult
is removed in time. Fat droplets in liver cells could be an
early or less severe and often reversible change. Necrosis of

hepatocytes indicated more recent damage.

Blood et al. (1983) described the lesions of hepati-
tis, as enlargement and swelling of the hepatic edges, wiﬁh a
variance in cross section with different etiologicél agents.
Lobulation was more pronounced with pale and red colour of the
parenchyma due to engorgement of the centrilobular vessels or
with hecroSis in toxic type of hepatitis. In infectious type,
the lesions were pachy in distribution where as parasitic hepa-
_titis was characterised by traumatic lesions with focal haemorr-

hage and necrosis.

Mahanta et al. (1983)~studied the microscopical changes
of 1iver with adninistration ofCTC in buffalo calves. The
1iver showed fatty changes with areas of coagulative necrosis
and camplete loss of nuclel and focal infiltration of mononu-
clear cells in the liver parenchymalafter 7 days of CTC admi-
nistration. On 14th day post CTC aduinistration, large foci of
Infiltration of mononuclear cells in the liver parenchyma were
noticed. In the portal triad regions, regeneration of the

liver parenchyma without fatty changes were also noted.

-



Pandey et al. (1983) cbserved fatty infiltration,
parenchymafous degeneration and necrosis of the hepatic cells,
after 48 hours in dogs with CTC at 1 ml/kg body weight. The
outline of the hepatic cells was inconspicuous, the cytoplasm
was eosinophilic and the nuclus was pyknotic and occasionally

eccentric.

The fatty changes in the hepatic cell s were marked
after 120 hours_éf CTC polsoning, ‘as indicated by nucleic hy-
peréﬁromatoéis.‘_nuring this phase, proliferation of the fib-
rovascular tissue, presence of serofibrinous exudate and
oedematous changes accompanying hydropic degeneration were
noticed at the perlphery of the hgbatic\lobules and in the
adjoining area of portai #riad. '#fter 192 hours of CTC gdmi_

nistration mild fibrogis was observed.

Mahanta (1984) observed diffuse necrosis with infil-
tration of the inﬂarmatory cell s and severe dlffuse fatty
changes in buffalo calves polsonéd with carbontetrachloride.

No significant change except regeneration was noticed after
fourteen days of CTC administration. The kidneys showed inter-
stitial nephritis with lymphoc¢ytic infiltration and vacuolar
‘degeneration in the epithelial  cells lining the tubules, along
with atrophy of the glomeruli, Section of the heart showed

haemorrhages in the myocardium.
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sharma et al. (1984) noticed centrilobular damage invo-
lving atout Xth of the liver lobules in CTC poisoning in dogs
given at 1 ml/kg body weight with ground nut oil. Endothelial
cells and hepatic cells arocund the central veins were swollen
and necrotic. Neutrophilic and macrophagic infiltration vere
okgerved in the centrilobular areas. Dogs with repeated doses
for three occasions at 24 hours intervals showed extensive he-
patic damage with centrilobular necrosis occupying the midzone
of the lobules. In addition to massive cellular infiltration
around the central vein, the proliferation_of the connective

ti ssue around the central vein was al so0 observed.

Dwivedl et al. (1986) observed swollen, pale and mottled
liver macroscopically and extensive diffuse, haemorrhagic paren-
chyma and obliteration of the nocmmal architecture of the liver
cells histopatholegically in rsbbits with experimental hepato-
pathy following administration of CTC @ 0.2 ml/kg body weight in
paraffin for 4 consecutive days. Centrilobular degeﬁeration and

pyknotic nuclei were also noticed.

Dange et al. (1986) prodiced experimental hepatopathy
in albino rats using carbontetrachloride @ 1.25 ml/kg body
\Jéi'ght in liquid paraffin for 2 consecutive days. Histopatho-

16gically they observed degeneration and fibrosis of the liver.

Haroun et al. (1986) studied the liver damage in. sheep

in naturally occurring fascioliasis. The histopathclogical
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changes comprised of degenerative and necrotic changes of the
hepatocytes associated with haemorrhege, fibrosis and increa-
sed lobulation of the liver along with mononuclear cell infil.

tration were observed.

Nooruddin gt al. (1987) studied the patholegy of

Fasciola gigantica infection in 'the livers of goat. In acute

cases, the livers were enlarged and had numercus patchy haemo-
rrhagic spots on the suy face along"with the deposition'qf
fibrin.were noticed. Histopathologically, there was extensive
damage to the liver parenchyma along with numerous haemorr-
hagic tracts which were filled with desquamated cells, blood
and inflammatory cells. 1In chron;F Cases thg livers were inva-

~a

riably cirrhotic.

On histological examination, dilatation and thickening
of the tile ducts were common with hyperplastic dJ&uctular epi-
thelium. The haemorrhagic tractswere feplaced by the proli-
feration of the fibrous tissue. The sinusoids were dilated but

empty. At scme places mononuclear fibrosis and micro-abscesses

were demonstrated.

. Peer (1987) studied hepatopathy in goats with CTC poi-
soniné. On gross examination, the liverw as enlarged, pale
vellow in colour and slightly ‘hard with rounded edges. The
gall bladder was distended with bile, kidneys were mottled in

appearance with a few foci of petechial congestion. Lungs were
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oedcmatous with areas of consolidation, emphysema and conges-

tion. The heart was slightly pale in colour.

Histopathologically. the normal architecture of the
l1iver altered moderate to marked in most cases. Most Of the
lobules exhibited centrilotular degeneration/necrosis, while
other showedvperiportal degeneration/necrosis. Mononuclear

infiltration was also observed.

Kidneys also exhibited moderate to marked degrees of
degeneration/necrotic changes which were more prominent in the
tubules and glomeruli, The tubular lining epithelium desquama-
ted and the detritus were lying in the tubular lumina. The
glomerular changes were atrophy/shrinkage of capillary tuktes
leaving enlarged Bowman's space and In some cases there was
empty Bowman's sgpace contalning varying amocunt of protineocus
mate:ials. Milad degree of intertubular and glomerular conges-

tion were also seen.

-

In lungs, congestion, odema, collapse and ccmpensatory
emphysema were seen. The alveoli- were either packed with ervth-
rocytes or inflammatory exudates. Bronchi/bronchicles exhibited
partial desquamation and/or ~“focal hyperplasia of 1lining epi-
thelial cells and the lumina were partially packed with thece

desquamated epithelial cells and inflammatory cells.
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4
Heart showed moderate to severe degrees:. of granular/
vacuolar degeneration, loss of cross striation of myofibrilar

segments and absence of nucleus.

Swarup et al. (1987) studied the pathology of naturally
occurring fascioliasis and biliary amphistomiasis in buffaloés.
In fascioliasis, hepatic cells were swollen with &istinct vacuo-
lation andg degenératiqﬁ. The hepatic cords were distorted and
the bile ducts showed hyperplasia. 1In amphistomiasis, there was
bile duet hyperplasia with a zone of fibrocellular reaction and
connectiye tissue:wproliferation éround the site of fluke atta.

chment. Liver cells showed vacuolar degeneration.

Tirkey et al. (1987) studied the effect of feeding of

Ipomoea camea leaves on goats. The goats were sacrificed.

Histopathologically.'the liver showed mild degenerative
changes. The hépatoéytes'arOund the central vein showed vacuo-
lar degeneration. In some hepatocytes the vacuoles were
large and the nucleus was pushed o one side of the cell. ?he
von kupffer cells were hypertrophied. The bile ducts were pro-

liferated. A good number of fibroblastswere extended into the

liver parenchYma from the portal tract.

The goate which died on 56th day showed diffuse fatty
changes of 1iver. There was proliferation of fibrous connec-

tive tissue in the portal tract. In some of the portal tracts,
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proliferation of the connective tissue was pronounced and the
fibroblasts were.exfénded towards the centre of the liver ldbulé.
Congestion of the blood vessels and proliferation of the bile

Qucts at some places were also seen.

In'kidneys; epithelial cells 1ining the tubules showed
vacuoles. ‘Many epithelial cells were desquamated. In some
tubu;es. albuminous casts were also seen, but no changes were
observed in the glomerulus of the goat which died orn the 27th
day. Kephrosis was-observed‘in the convoluted tubules of the
goats which died on 56th day.  Albuminous casts were seen in
the proxima? snd distal convoluted tubules, and in the collec-~
ting tubules. The Bowman's space showed varying amounts of
alruminous casts., In S°Wf of the conwvoluted tubules, desqua-

mation of the epithelial cells was pronounced.

In heart, the histological alteration ¢f the myocardium
was of mild in nature. There was focal disintegration and
fragmentation of myofibrils. There was focal disintegration
and fragmentation of myofibrils. A few monopuclear cells were
seen in between the muscle fibres. Some of the cardiac muscle

fibres showed degenerative changes and fatty changes.

Swarup and Pachauri (1988) studied the histopathclogi-
cal changes in liver of buffaloes affected with fascioliasis.
They observed disruption of hepatic cells, loss of parenchymal

structure, cellular infiltration and .- fibrotic and hyperplas-

tic changes in the bile ducts,
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Aganusi et al. (1989) studied the pathological changes
due to Fasclola gigantica infection in sheep. Gross and histo-
logical changes of the liver attributakle to the ﬁresence of
the parasites at different times after infection includes the
petechiai haemorrhages and tortuous migrating tracts at diffe-
rent areas, hepatoﬁégély, friability of.the liver parenchyma,

massive eosinophilic infiltration and biliary cirrhosis.

Bradfold (1990) studled on the CTC induced hepatopathy
in large animals. Necrospy findings showed congestion, degene-

ratidn and necrcosls of liver and kidneys.

Histopathologically, ¢entrilobular necrosis of the liver,
cloudy swelling and necrosis of the tubular epithelium of the
kidney were seen, Chronic exposure to CIC cause hepatic fibro-

SiS. -3

/Peer et al. (1990) studied in experimental CTC induced
hepatopathy in goats. On gross examination, the liver was enlar-
ged and slightly firm with rounded edges, Call bladder was
engorged with thick inspisatated bile., Kidneys were mottled with
petechial haemorrhages. Lungs were odematous with areas of

congection, Heart showed milad hydropericardium.

Histopathologically, hepatocytes showed varying degrees of
degenerative and necrotic chianges. Most of the lobules exhibited
centrilobular degeneration while a few shcwed periportal degene-

ration and necrosis. There were aggregates of mononuclear cells.
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The k;dpeys exhibited querate to marked degenerative
and necrotic changes. These changes were more prominéht in
the tubuies than in the glomeruli, Luhgs fevealed different
.degrees of congest;on, oedema, collapse and compensatory em-
physema. The heart showed moderate to severe degree of de-
generative and necrotic changes in the myOfibrils. These
were characterised by granul§§/vacuolar degeneration, loss of

cross striatiOn of myofibrillar segments and absence of nucleus.

\Pr_adhan (1991) produced experimental hepatopathy with
CIC in goats. On gross examination, the liver was severely
enlarged and was slightly hard. There were presence of few
white to-greyish necrotic foci and haemorrhagic spots on the
surfaces. Kidneys showed few foci of petechial haemorrhages
an& congestion. Lungs were congested, oedematous and.ﬁere CcON-

solidated.

-

On histoﬁathological examination, the liver showed varying
degrees of degenerative/riecrotic changes of the hepatocytes.
Most of.the lobules exhibited centrilobular coagulative necrosis.
Fatty changes were encountered in some lobules. Moderate to
massive héemorrhages7were‘evident around the central vein and
hepatic lobules. Other chahges included proliferation of the
reticuloendothelial cells and infiltration of few mononuclear

cells around the central veins.
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Kidneys showed moderate to markegd degenerative/necro-
tic changes, which wére comparatively more promineﬁt in tubules
than giomeruli. In some tubules, epthelial casts were present.
The glomerular changes were characterized by hypertrophy of
the glomerular tuft leadipg to obliﬁeration of the Bowman's

space.

Lungs revealed varying" degrees of congestion and ocedema
due to presence of severe serous e xudation. The alveoli were
packed wifh elther erythrocytes or inflammatory exudates,
Bronchi/bronchioles exhibited partial desquamation and/or focal

hyperplasia of liring epithelial cells.

Section of the heart showed epicardial and myocardial

haemorrhages along with congestion of the klood vessels.

2.5 [Therapy .
A number of indigenous herbs ané.proprietory prepara=-
tions have been claimed to'bé effective in liver disorders in

man and animals which includes Liv.52, Liwel, Tefroli vet

.granules, Hygrophilia spinosa, Andrographis paniculata etc.

Kirtikar and Basu (1933) studied the action of Solapum
nigrum, a constituent of Livol_ and lLiv. 52 and found root
bark of this plant being used as laxative, reduced the in-

flammation of the liver. The julce of this root in doses of



67

6-3 ounces was given in the treatment of chronic hepatic en-

largement, was found a valuable alternative.

Gyrogy (1944) advocated methionine 2-4 gm, cystine or
chcline 2-4 gm, kalanced E complex, protein rich and fat res-
tricted dlet for the treatment of experimental hepatopathy in

animal =,

Popper et al. (1949) studied the effects of Vit. B,
given at 15/ug/1oo gm body weight sulcutaneously before and
after CTC poisoring in rats alongwith high protein diet at
72, 48 anéd 24 hours intervel. They noticed that, injecticn

of vit. B restricted the pathological changes of liver.

12

Solanum nigrum and Terminalisarjuna have not curative

and prophvlactic action against varied liver diseases. Extract
of S. pigrum cured chronic inflammation of liver and dysentery
whereas kark of 2.‘§rjuna was used as a tonic and antidcte for
polisons, The fruit was used as general tonic (Chopra et al.,

1956).

Markibhavi and Seth (1957) found Liv.52 as an useful

for treatment of jaundice in dog and domestlc animals.

Gallagher (1960) reported a course of three daily
intraperitonial injection cf 2 gm nicotinic acid, given at
46, 23 and 0 hcurs before the administration of carrontetrach-
Joride @ 5C ml/sheep, was found tc afford ccnsiderable pro-

tection against specific liver damage.



Judah (1960) reported that in the experimental animals,
choline and antihistaminics lessen damage to mitochondria

caused by CTC poisoning and may be useful in therapy.

Lal and Kalra (1960) advocated liberal administration
of glucose saline to restore the function of liver in lantana

poisoning in domesticated animals.

Captain and Syed (1°66) tried Liv.52 in race horses as
a protective against CTC poisoning and concluded their studies
with the comrents that, Liv. 52 protected the liver effectively
against this hepatotoxic drug. They also opined that lLiv. 52
improved appetite, increased weight gain and brightened the body

coat in weak mares and orphan foals,

Harrison (196€) opined that parenteral injection of

vit. K facilitate coagulation of blood in the treatmert of

liver diseases.

Kadvekar and Murkithavi (1971) reported that vit. B
complex and liver extract were found helpful in the treatment

of anorexia associated with liver dysfunction.

3upta et al. (1972) ncted that prolonged use of Liv.52
help the heratic parenchyma to revert to normal architecture
in humar beings. They also sugjested that Liv. 52 tablet for
a prolonged time help the regeneration of hepatic structure and

improverent of hepatic function.
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Hari et al. (1973) reported that the mild to moderate
cases of lantana poisoning could ke svccessfully cured with
20% glucose saline, phenergan, liver extract, Liv, 52 and sa-
line purgative than 5% glucose saline and phenergan only in

buffalo calves.

Prasad (1974) opined that probably Liv. 52 stimulate
the mitotic activity of liver cells and so stimilate the mito-
tic acitvity of liver cells and so stimulate the liver cells

to regenerate.

Sinha et al. (1975) reported Liv., 52 given at dose
rates of 25 drops dailly vielded significant weight gain in body

welght in calves.

Alikutty (1981) used vitamin B complex and liver extract
in the form of Beekom-L and recorded the desired effect of
torring vp of liver functions in experimentally induced alka-

losis ir calves.

Roychoudhury (1981) reported that the functional status
of the liver of buffalo calves in acidosls could ke improved

with treatment of livogen, berin and calcium.

Eoishya et al. (1932) reported Iivol as one of the

effective drug for treatment of hepatic disorders irn domestic

animal s,
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Verma (1982) studied the efficacy of some drugs in chre-
nic hepatitis of cattle. One group was treated with vVitamin B
complex (Slaxo), Livogen 5 ml on alternate days, Phthalylsulpha-
thiazole @ 30 gm daily and intestinal astringent containing
heavy kaolin, calcium carbonate etc. and the other groups were
treated with Livogen, Liver extract 5 ml each given on altermate
days, Halcquinochlorhydroxyaquinolin and intestinal astringent
for 1 to 2 months and both the treatments were found effective

in correcting chronic hepatic disorders in cattle.

Maharta et al. (1983) opined Livol has a protective
effect on liver and it can promote the recovery of liver damage

caused by CIC in buffalo calves.

Pandey et al. (1983) reported Livol as cne of the effec-

tive drug for the treatment of CIC induced hepatic disorders in

dog.

Blood et al. (1983) reported that parenteral adminis-
tration of calcium, glucose and amino acid mixture containing
methiorine and choline vere useful in the treatment of toxic
hepatitis in animals. They further remarked that oral admini-
stration of broad spectrum antibiotics were essential to con-

trol protein digestion and putrification.

Arcra and Macdhumohini (1984) fed Iivol to kids ¢ 0.3

gm/kg and ckserved significant weight gain. They remarked that
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livol was equally effective for growth both during pre-ruminant

and post-ruminant ages.

Brahmanandam and Ravikumay (1984) opined Tefroli as a
very safe and effective drug in the management of viral hepati-
tis of children, since 1t could remarkatly helped to shorten the

whole cource cf 1llness in them.

t Narendranath et al. (1985) induced hepatotoxicity in
alrino rate with CTC and D-galactosamine hydrochloride and
treated these rats with Tefroli tablets anéd syrup. WwWith bio-
chemical and histcpathological studies, they concluded that,
Tefroli was a very effective édrug in correcting hepatic disor-

ders.

Pandey et al. (1985) studied the efficacy of Iivol given
@ 500 my/kg orally to dogs with carbontetrachloride induced

hepatopathy and ccncluded that it has better protective action.

Dange et al. (1986) studied the effect of 'Arogyavardhini'
against the carlontetrachleride induced hepatic damage in albino
rats., From that study, they concluded that pretreatment with
'‘Arogvavardhiri' was effective to protect the liver against car-

Tontetrachloride induced acute hepatic damage.

Dwivedl et al. (1986) studied the efficacy of Andographis

paniculata in the treatment of CTC induced liver damage in

rabrits and sujgested 1t as a effective herbal hepatotonic.



72

Mahanta et al. (1986) experimentally induced hepatitis
ir buffalo calves with carbontetrachloride and tried with two
indigenous drugs, Liv. 52, Livol and one proprietory prepara-
tion along with some supportive therapy, in three different
groups for treatment, The 1st group was treated with Liv.52
@ 3 gm/animal twice dally for 5 days, the 2nd group was trea-
ted with ILivol & 30 gm/animal twice daily for 5 days and the
3rd group was treated with Beekom -L < 5 ml., I/M daily for 5
days, Rintose 200 ml I/V twlice daily for 5 days, Thiacal 50
ml I/V twice dally for 5 days, Anthisan 5 ml I/M daily for 3
days, Betnesol 2 ml I/M dally for 3 days, Celin 1 gm orally
daily for 5 days, Tetracycline tablets 500 mg orally dally for
3 days along with the healthy rumen ligquor with 25 gm of cotalt
salt caily from 4th day of induction of hepatitis. On the
basis of the rlood kiochemical profiles and histopathological
observatiors these treatments were found to ke more or less

effective in correcting liver dysfunctions in buffalo calves.

Dhumal et al. (1989) studied the effect of Liv. 52 on
carbontetrachloride induced hepatotoxicity in male rabbits. On
the tasis cf biochemical estimatiorns, they concluded that liv.

52 had a hepatoprotective action against carbontetrachloride.

[Peer et al. (1990) studled the efficaéy of Liv. 52 and
Tinospora cardiofolia in experimental CTIC induced hepatopathy
in goats. From the biochemical and histopathological olrserva-
tions, they corcluded that in liver dysfunctions, ILiv. 52 had

tetter theraveutic efficacy than T. cardiofolia.



73

rPradhan (1991) studied the efficacy of Liv. 52 and
Tefrolivet granules in experimentally induced hepatotoxicity
in goats., From the biochemical, histcpathoclogical and elec-
tronmicroscopical observations, he concluded that both the

druges had better protective action against the carbontetrach-

loride induced hepatotoxicity.



CHAPTER IlI

MATERIALS
AND
METHODS



3.0 MATERIAL S AXND METHODS

3.1 Experimentsl Animalg

Twenty five healthy, Elack Bengal goats of either sex
aged 10-18 mcnths with a bedy weight ranging from 9-13 kg.,
were selected for this experiment. These animals were subjec-
ted to extensive clinical examination of blood, faeces and
urine to rule out the presence of any disease. These animals
were kept in animal shed, fed on wheat kran, gram, rice and
mol asses and were allowed to graze con pasture for € hours in
day. These goats were dewormed with Fenkendazole @ 5 mg/kg
Pody welght orally, 4 weeks prior to the experimental study.
When all the goats were found clinically healthy, these goats
were divided randomly into five jrcups, comprising five in

each group.

2.2 InAucticn of Experimental Carbontetrachloride (CTC) Toxicity

Carbontetrachloride was used for irduction of liver damage
in this exoeriment. Prior to the administration of carkontetra-

chloride, the bocdy weights of ench goat were recorded and CTC was
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administered @ 0.75 ml/kg body weight for 2 occasions at 48
hours interval, orally through stomach tube. The animals were
¥ept on the same feeding and management scheudule after the

administration of carbontetrachloride.

3.3 Experimental Design

Sroup - I. Tre animals of this group acted as healthy control.

3roup - II. Arimals of this group received CTC orally and were

kept as untreated ccntrol group.

3rcup ~ITI. Experimental hepatic damage was induced in groups
IV & V.
ITI, IV & V as in group II and different therapeutic

trials were carried out in the animals of these

Jroup s,

3.4 Clinical Symptoms

The experimental animal s were observed daily for general
condition, posture, appetite, feeding and grazing, and for
other clinical signs, if any. Rectal temperature was recorded
by means of a thermometer. The respiratory rate, rhythm and
depth were recorded by mears of a stethoscope. The rate, rhythm
and character of pulse were also recorded as per standard proge-
dure. The ruminal motility was recorded for 5 minutes, Eody
weights were also recorded. The conjunctival mucous memkranes
and oral mucous membranes were also examined for any change of

colcur. The heart and lungs were examined by auscultaticn,
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periodically. The liver and kidneys were also examined perio-
dically by palpation, Overt clinical signs, if any, were also

recorded.

3.5 Collection of Samples for Analysis

3.5.1 Bloogd

Blood was collected 0 day (prior to the experiment), 2nd
day, 3rd day and thereafter at 2 days intervals upto 21st day of

the experiment,

Fifteen millilitres of klood was cocllected from the jugu-
lar veln by means of a sterilized syringe ard needles and thtren
kept in three different vials and one test ture., Three milli-
litres of klood was poured in the first vial containing 3 mg of
disodium =alt of EDTA as an anticoagulant for haematological
studies. In the 2nd vial about 1 ml of blood was collected for
determiraticr of clotting time. In the third vial containing
2 mg of sodium fluride, akout 2 ml of rlood was collected, for

the determination of glucose.

For tiochemical estimations akout 9 ml of klood was
collected in a sterilized test tube without any anticoagulant.
These tubes were kept on slanting pcosition and were kept for
4.6 hours at room temperature for seperation of serum. Then
the serum was harvested by a sterilized pasture pipette, kept
in the sterilized vials and were stored in the deep freeze for

further processirg,
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3.5.2 Specimen for histopasthological studies

All the surviving/dead animals were sacrificed and gross
changes in liver, heart, kidneys and lungs were recorded. Re-
presentating samples were collected (about 1 ccm) from each
organ described before in 10% formal .saline for histopatholo-

glcal examinations.

2.6 Analysis of Blood Samples

2.€,1 Analysis of blood for haemotclogical cbservations

The Packed cell volume (PCV), Total erythrocyte court
(TeC), Haemcglobin (Hb), Total leucocyte count (TIC) and Diffe-
rential levcocvtic count (IIC) were estimated ry the methods

recommended by Schalm et al. (1936).

The Mean corpuscular volume (MCV), Mean corpuscular
Haemoglobin (MCH), and Mean ccrpuscular Haemoglokin concentra-
tion (MCHC) were also determined by the methods as stated in

Schalm et al. (1936).

The results of these haemotoclogical parameters were
expressed as follows:
i) Packed cell volume (PCV) - percentage (%)

41 Y Total erythrocyvte count(TEC) million/cubic mm

i13i) Haemoglobin (EDb) - g/dal
iv) Total leucocyte court - thousand/curic mm
v) Differential count - vercentage (%)

vi) Mean ccrpuscular volume(MCV) -
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Packed cell wvolume

- X 10 cubic microns
RBCS in millions

vii) Mean corpuscular "Hb in gms/100 ml
Haemoglobin (MCHC) ~ X 10 micromicro-
RBCS in millions gramg

viii) Mean corpuscular Haemoglobin HE in g/100 ml
concertrations (MCHC) = X 100 per-
PCV cent

2.6.2 Clotting time

The cletting time wes done as per the method recommended
ry Schalm et a2l., (193€). The results were expressed in minutes

and seconds.

3.6.3 Blood glucose

Blood glucose was estimated by Nelson - Somegyi method

as described by Cser (1972). The results were expressed in

mg/100 ml.

3.6.4 Serum protein

3.6.4.1 Total serum protein

Total serum protein was estimated as per Eiuret method
as described by Wootten (1974). The results were expressed

in gm/100 ml.
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3.6.4.2 Serum albumin

Serum albumin was also estimated as per Biuret method
as described by Wootton (1974). The results were expressed

ir gm/100 ml,

3.6.4,3 Serum globulin

Serum glorulin was determined by suktracting albumin

from the total serum proteiln wvalues and expressed in gm/100ml.

3.6.4.4 Serum_alkumin snd globulin ratic (A/3 ratic)

The A/3 ratlo was determined by dividing the percent

albumin with the percent of globulin in the serum,

*/3 ratio = Serum albumin percent

Serum globulin percent

3,6.5 Serum kilirubin

Total serum bilirukin was estimated by Malloy and

Evelyn (1937) cited ry COser (1979). The results were expressed

in mg/100 ml.

3.€.6 cerum chclesterol

Sserum cholesterocl was estimated as per Anderson and

Keys (1956) method as described by Wootor (1974). The results

were expressed in mg/100 ml.
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3.6.,7 Serum icteric index

Serum icteric index was détermined as per the method of

Oser (1979). The results were expressed in units,

3.€.3 JVan den Eergh Test

Var den Bergh Test was done as cited by cSastry (1979).

3.6.2 Serum engzymes

Serum enzymes were estimated within 24 hours of collec-

tion of serum samples.

3.6.9.1 Serum glutamic oxalacetic transaminase (S3XT)

S3CT activities were measured by Yatzidis (1960) and
expressed in /ug pyruviec acid/ml, incubated at 37°c for one

hour.

3.6.9.2 Serum glutamic pyruvic transaminase (SGPT)

S3PT activities were measured by Yatzidis (1960) and
expressed in /ug pyruvic acid/ml, ircukated at 37°% for one

hour,

3.6.29.3 Serum alkaline phosphatase (AP)

Serum alkaline phosrhatase was measured as per the method
of Fiske and Sutta Row as cited by Sastry (1979) and the results

were eyoressec ir Icdansky units per 100 ml of serum.
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3.7 Pathomorphological sStudies

3.7.1 3Sross examination

Post mortem examination was done on both sacrificed
and dead animals of the experiment. The gross pathoclogical
changes were recorded immediately of various organs like

liver, lungs, heart and kidneys.

2.7.2 Histopathological study

The autopsy materilals ccllected were preserved and
fixed in 109 fcrmal saline. The materials were trimmed and
washed with running tap water for 24 hours and then tissues
were dehydrated with 50% alcohol, 70% alcohol, 90% alcohol
and aksclute I and aksclute II alcohcls, each for 2 hours.
Then the materials were immersed in Denial éeder wocd o1l
upto transparency and finally embedded in paraffin for 3
occassions for 2 hours each. The sections were cut at 5-6

um in thickness in microtome and staired with routire hae-

/

matoxylene and cosinr (Mayer's haematoxylene) stain.,

3.8 Theraveutic Trials in Experimental Heratic Tisorders with

Indigerous Drugs (Sroup ITI and IV)

Two indigenous drugs viz, Livol* powder, composed of

Andrographis paniculata, Foerhaavia diffusa, Terminalia arjuna,

Citrullus colocynthis, Eclipta_alka, Trachysperrmm ammi,

Terminal ia Chekula, Solanum nigrum, Aphanamixis rchituka,
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Ichnocarpus frutescens, Kigella gativa, Picrorrhiza kurrca,
Phyllanthus piruri, Fumaria parviflora, Achyranthes aspera,

along with Black salt which contain Scdium chloride, Terminalia

chebula, Termiralia rellerica, Phyllanthus embilica and

Vetliv** powder, Composed of Andrographis paniculata, Berberics

arigtata, Tr=chyspermum ammi, Asteracantha longifolia,

Phyllarthus embillica, lLuffa amara and Cldenlardia ccryrkosa,

were celected for the present study for therapeutic trials,

The treatments were started after 24 hours (3rd day) of
né dose of CIC administration when the severity of liver

damage vere marked.

The treatments carried out as follows:
I, J3rocup III : livol powder « 3 gm/animal twice dally for 38
days.
ITI. 3roup IV : Vetliv powder ¢ 10 gm/animal twice dailyv for

3 dayse.

The efficacy of these treatments were judged on the bads
cf clirical improvements and restoration cf haematclogical,

ktiochemical and pathomecrphological changes to normal.

3.9 Trerapeutic Trials in Experimental Hepatic Disorders with

Preorietory Prevarations (3Sroup V)

The animale of 3roup V were treated with prcprietory

* 1ivol -~ Indian Herts Research and Supply Co.
** Vetliv - Vetmed



preparations which also started after 24 hours of 2nd dose of
CIC administration and all the observations like clinical, hae-
matolegical biochemical and pathomorphological changes were
conducted as adopted in Sroup III and Group IV. The therapeu-

tic measures were carried out as fdllows:

I. Beekom.L1 - (Thiamire Hel - 25mg Rikoflavine, sodium phos-
phate 1.5 mg, Vitamin B6 - 5 mg Nilacinamide - 50 gm, cya-
nocokalamin -~ 50 meg, choline chloride - 25 mg, and crude
liver extract having E12 activity equivalent tc nct less

than 2 mcg of cyanocotralamin), 1.5 ml I/M dally for 5 davs.

IT. Deﬂtrose2 (Dextrose 20 gm per 100 ml) - 40 ml I/V twice

dailv for 5 days.

III. CaJhorol3 (Calcium Ecrogluconate containing calcium glucc-
nate 83 varts and boric acid 17 parts) - 15 ml I/V daily for

5 days.

IV. Chloril Vet? (chlorpheniramine maleate I.F 10 mg/ml) - 1 ml

I/ gdaily for 5 days.

V. Vetalog ® (Triamcinolone acetonide 6 mg/ml) - 0.5 ml I/V

dally for 3 Qdays.

VI, woktrin p0wder6 ( 2ulphadiazine IF 10%, Trimethoprim IP 2¢)-

0.5 gm twlce daily orally, for 3 cdays.

1 & € “ockhardt Veterinary Pvt. Ltd., EBomktay - 13
2 Asian Iaboratories, Calcutta - 1
3 May and Eaker Ltd., Fombay - 13
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vViI, Kapilin7 (Menaphthone sodium Bisulphite I.P 10 mg/ml) - 1 ml

dailv for 3 days.

VIII., Redoxons (L-ascorkic acid - 200 mg tabs.) - 2 tats. crally

dally for 5 days.

IX, Healthy rumen licuor with 10 mg cokalt sulphate orally daily

fcr 3 days from 3rd day of 1st dose of CIC administration.

3.9 Ctatistical Aralysis

The data were analysed statistically as per the method des-

crited by Snedecor and Cocharar (1968).

4 TIX Tharma Pvt, Ltd., Madras - 4

(¥, ]

carabhal Chemicals, Fomkay -1

Allerburys Pharmaceutical Divisdn, Bomkay - 25

w 2

Roche Products Ltd., Bombay - 34
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4.0 RE SUL TS ANDDPISCUSSIOLN

4.1 Ckservaticns on Control Animals (3Sroup I)

4,1,1 Clinical symptoms

Animals of this group were active, alert, healthy and
had goocd appetite. Body coatswere glossy in appearance.
Posture and gait were normal. The conjunctival muccus mem-
Y ranes were pink to roseate in colour in all the animals,
which simulates the okservatiors of Kelly (1979) in cattle

and goats and of Pradhan (1991) in goats.

The mean values cf normal body temperature, pulse rate
and respliratory rates were 102.16 i-O.27°F, 77.60 4+ 1.30 per
min. and 25.80 + 1.23 per min., respectively (TaXle 1). These
findings are ir conformity with that of Kelly (1979), Lloyd
(1982) and Fradhan (1991) in goats. The average rumiral moti-
lity in healthy goats was 7.C0 4+ 0.32 per 5 mir, which was

similar tc the observation of Vihan et al. (1979) but little



Takle 1, Clinical symptoms of healthy Black Bengal goats

(3roup I)

Parameters

Mean + S.E.

No. of animals

Seneral condition

Body temperature (°P
Pul se rate/min.
Respiration/min,
rRuminal motility/min.

Body weight (kg)

5

Animals were active, alert, healthy and had a good
appetite. Eody coates were glossy. Conjunctival mucous
merbranes were pink to rosy in colour. Posture and
galt were normal.

102.16 + 0,27
77.60 + 1.80

25.80 l1.28

I+

7.00 0.32

I+

11,20 #+ 0.66

98
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higher than the findings of Peer (1987) ir goats. The average

body weight of these goats were 11.20 + 0.66 kg.

4.1,2 Haematological observationg

The results of analysis of blood for haematclogical

crservatiors have baen presented in Takle 2 and 3.

The average haemcglobin concentration was 9.3€ + 0.38
g/dl in the present study, agrees with the firdirgs of Milson
et al. (1960), Krishnan and Visvanathan (1965), Fhargava (19380)
and Kundu et al. (1921) but little lower than the findings of
Nocrurdin (1952), Schalm (1986) and Pradhan and Misra (1987).
This difference of haemoglokin level might be Que to age and

sex of the animals.

The mean values of tctal erythrocyte count of the present
study was 10.98 + 0.59 millions/cubic mm which siruletes the
findirgs of Vaidya et al. (1970), Bhargava (1930) and Kurdu gt al.
(19©1) ang little lower than the findings of Krishnan and

Visvanathan (19€5), Nooruddin et al. (1932), <chalm et

2

(1086), Pradhan and Misra (1937) and Peer (19838). This diffe-
rence in total ervthrocyte court might also ke due to age and

sey of the arimal as well as the environmental changes.

The average packed cell volume okserved in the present
study was 32.20 + 2.037. This findings 1s similar to the
findings of Ehargava (1930), sSchalm et al. (1986) and Kundu

et al. (1991) but slightly higher than the values reported by



Tarle

2. Haematological studies of healthy Black Eengal

goats (Group I)

88

Parameters

Mean + S.E.

Haemoglobin (g/d1)

Total eryvthrocyte count TEC
(millions/cubic mm)

Packed cell volume PCV
(%)

Mean corpuscular volume MCV
(cubtic microns)

Mean corpuscular Haemoglotin MCH

(micro micrograms)

Mear corpuscul ar Haemoglobin

concentration MCHC (%)

Ne.

of animals

9.36 + 0.33

10.99 + 0.59

32.20 + 2.08

29.42 + 1.70




Takle 3. Haematological studies of healthy Elack Bengal

goats (3roup I)

Parameters Mean + S.E.

Clotting time 2 min. 40 sec.
(min. sec.)

Total leucocyte count 11.63 + 0.17
TLC (thousands/cubic mm)

rCifferential leucocyte count

DLC (%)
Lympocytes (%) 57.20 + 1.98
Neutronhils (%) 35.40 + 1.75
Eosinophils (%) 3.20 + 0.58
Monocytes (% 1.40 + 0.24
Pasophils (%) 0.80 + 0.24

No. of animals 5
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Krishnan and Visvanathan (1965), Nooruddin et al. (1982) and
slightly lower than the value of Peer et al. (1933). This di-
fference might ke due to the differences in age and nutritio-

nal status of the animals,

In the present study the mean corpuscular volume on an
average was found to ke 29.42 1+ 1.70 cukic micrens in healthy
goats, which agrees with the firdings of Bhargava (1930),
Schalm et al. (1986) and Kundu et al. (1991) and little highker

than the value reported Lty Krishnan and Visvanathan (19€c%).

The average values ¢of mean corpuscular volume in the
present study was 3.55 + 0.18 micrc micrograms which simulates
the findings of Ehargava (1980) and Kurdu et al. (1991) but is
much higher than the values recorded by Krishnan and Visvanathan

(19€5) and Schalm et al. (1986).

The average value cf mean ccrpuscular haernoglof:in con-
centration in the present s tudy was 29.36 + 1.45 percent, agrees
with the finding of Kundu et al. (1991) kut is slightly higher
than the value reported by Ehargava (1980) and little lower than

the values reported by Krishnan and Visvanathan (19€5) anc¢

Schalm et al. (198€).

The mean value of clotting time okserved in the
present study was 2 mirs. and 40 secs. which corrcbcrates the
reports of Schalm et al. (1986), Pradhan and Misra (1987) and

Kundu et al. (1991),
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The mean total leucocyte count was 11,63 + 0.17 thousands/
cubic mm., 1in the present study, is almost similar to the values
recorded by Vaidya et al. (1970), Peer et al. (1933) and Kurdu
et al. (1991), but slightly higher than the values as reported by
Krishnan and Visvarathan (1965), Bhargava (193C), Ncoruddir et al.
(1982) and schalm et al. (198€). The mean Jdifferential leucocyte
count values otserved in this study were as follows-Lymphocyte
57.20 4+ 1.98 percent, Neutrophil 35.40 + 1.75 percent, Eosincphil
3,20 4+ 0.58 percent, Monocyte 1.40 + 0.24 percent and Easophil
n.80 + 0.37 percent, which corrororates the firdings of Krishrnan
and Visvanathan (196%5), Vaidya et al. (1970), Ehargava (1930),
Schalm et al. (1938) and Kundu et al. (1991). However, a lcwer
lymphocyte percertage and a higher neutrophil percentaje than
the present value was reported by Peer et al. (1933) which might

te que to the differences inzge and sex of the animals.

4.1.3 Liver function_ tests
The results of the blood biochemical aralysis have leen

rresented in Takle 4 and 5.

The average blood glucose concentration okserved in the
present study was 59.33 4+ 2.28 mg%, simulates the findings of
swenson (1977), Swarup et al. (1986), Peer et al. (1990) anéd
Pradhan (1991), but was lower than the value recorded by Vihan
et al. (1982) and higher than the value recorded by Tirkey et al.

(1987). The difference may be due to age, sex and fcod hakitant

of the animals.
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Takle 4. Blood biochemical profiles of healthy Black Bengal

goats (Group I)

Parameters

Mean 4 S.E.

Blood glucose (mg%)
Total serum protein (g¥%)
Serum albumin (g%)
Serum globulin (g¥%)

A/G ratio

Icteric index (units)
Van den Bergh test

No. of animals

50.38 + 2.28
€.51 + 0.27
3.93 + 0.22
2.63 + 0.13
1.48 + 0.11
4.90 + 0.45

Negative

5
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Takle 5. Blood biochemical and serum engyme activities irn

healthy Black Bengal goats (Group I)

Paremeters Mean + S,E.
Total serum bilirubir (mg%) 0.31 4 0.06
Serum cholesterol (mg%) 108.06 + 6.33

3lutamic oxalacetic transaminase
( ug of pyruvic acid formed in 92,40

5.34
1/m1 of serum at 370C in 60 mins).

I+

Glutamic pyruvic transamirase

( ug cf pyruvic acid formed in 1 72.20 + 1.85
#1 of serum at 379C in €N mins) L6
Alxatine Phosphatase( Bodansky Units|jooml.) 397 + 14
No, of animals 5
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In the present study, the average total s erum protein
level was found to be €,51 + 0,27 g% in healthy animals, which
similates the firdings of Swenson (1977), Vihan. and Rai (19832)
and Feer (1987) but slightly lower than the findirgs of Vihan
et al. (1982), Bhattacharyya and Duttagupta (1987) and higher
than the firdings of Ncoruddin et al. (1982), Swarup et al.
(1936) and Pradhan (1991),

The mean albumin concentration was 3.93 + 0.22 g%,
agrees with the findirgs of Gorczyca et al. (1960), Swenson
et al. (1977), Nooruddin et al. (1932), Peer (19387) and Pradhan
(1291) but lower than the observation of Vihan et al. (1932)
an® higher than Swarup et al. (1986). The average serum globu-
lin level was 2.63 + 0.13 g% which corrobcrates the findirge of
Nooruddin et al. (1982), Peer (1937) and Pracdhan (1991) but
higher than the findings of Vihan and Rai (1983) and Swarup
et al. (1986) end slightly lower from that of Vihan et al.
(1982). The mean serum albumin, globulin ratio was found to ke
1.43 + 0.11 which simulates the findings of Nooruddin et al.
(1082), ©Swarup et al. (1986), Peer (1987) and Pradhan (1991).
These differences might te due to the differences in age and

nutritioral status of the animals (Adaval and 3angwar, 1971).

The level of total serum bilirubin in the present study
was 0.31 + 0.06 my% which similates the findirgs of Harvey and

Cbeid (1974), Peer et al. (1990) and Pradhan (1991) but higher



than the values obtained by Betger (1956), Kelly (1979) and
Kooruddin (1932) in goats. However Seawright and Mclean (1967)
and Blood et al. (1933) mentiored bilirubir. level ranging fromr
0.08 -« 0.23 my% and 0 - 0.40 mgy% respectively in healthy sheep.
The differences might be attrikuted to the age of the animals

(Amrousi et al., 1965 and Coles, 1980).

In the present studyv, the average total serum choleste-
rol level was 108.06 + 6.33 mg% which varied between 91.26 -
127.25 mg¥%, was comparakle with the values mentioned by Krit-
chevsky (1953), ©Swenson (1977), Peer et al. (1990) and
Pradhan (1991) kut was much lower than the value of 253.5C +
1.18 mg¥ as reported by Tirkey et al. (1987). A great variation
in the cholesterol content of blood in animals within the same
species under different physiological conditiocns has been noted

(Murtaza et al., 1978).

The average value cf serum icteric index obtained in this
present study was 4.90 + 0.45 units, agrees with the findings
of schalm et al. (1986) and Pradhan (1921). However Scliman and
Elamrousi (1974) recorded 7.32 + 0.34 and 9.40 4 0.42 units in

heal thy male and female sheep of 1-2 year of age respectively.

Serum Van den Bergh testw as negative in all the healthy
animals of 3roup I, which simulates the observations of Coles

(1980) in cattle and Pradhan (1991) in goats.
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The mean values of serum T and 3PT were 92.40 + 5,34
and 27.20 + 1.85 /ng of pyruvic acid per ml resvectively in
the present study, similates the observations of EBhattacharyya
and Chakraborty (1979) and Pradhan (1991) in goets. However
Peer (1987) recorded serum 30T and 3PT level as 76.22 + 7.822
ard 20.34 + 3,€46 RF units/ml respectively ir healthy goats.
Tirkey et al., (1987) recorded XT and GPT level as 92.50 +
€.02 and 34.50 + 1.93 RF units/ml respectively in healthy
goats while Alemu et al. (1977) recorded 60 I,U,/1 and 11.7

+ 4,6 I,U, /8 of JOT and GPT respectively in healthy sheep.

The mean values of serum alkaline phosphatase activity
ottained in this present study was 3.97 + 1.16 Bodansky units/
100 ml. Adaval et al. (1969) reported 2.733 + 0.712 and 3.537
+ 2.102 B.U,/100 ml of serum of alkaline phosphatase in indige-
nous male and female goats respectively. PBhattacharyya and
Tuttagupta (1987) reccrded 11.20 + 1.20 B.U./17C ml in growing
Elack Bengal kids of 15 to 213 days of age. Tirkey et al. (1937)
also recorded 2.42 - 3,27 E.U./100 ml of alkaline phosphatase
in Black Bengal goats. The differences might be due to the dil-

fferentces in age, sex and geographical halkitate of the animals

(Blood et al., 1933).
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4.2 Observations on Experimentallv Irduced Hepatic Damage in

Untreated Elack Eengal goats (3roup II)

4.,2,1 Clinical symptomsg

The clinical signs of group II after admirnistration of
carktontetrachloride are presented in Takles 6a and 6b,
Dullness and depression were observed in all the animals from
nd day and were noticed in all the animals till the end of the
expverimental period. There was marked detoriation of health in

all the animale,

Nullness and depression have keen reported after admini-
ctration of CTC in sheep (Cxer, 1933; Blakemore, 1946; Setchell,
19617 Anwar et al., 1976 and Singh et al., 1973), calves
(Hurgerford, 19757 Anwar et al., 19765 Anderson et al., 1931
and Blcod et al., 1983), horses (Captain and Syed, 19€6),
Yuffalo calves (Sethuraman and Verma, 1973; Mahanta et al.,

1933 and Mahanta et al., 1936), goats (charma et al., 1936;
Peer et al., 1933 and Pradhan, 1991). In the present study,
qullnees and depression were observed in all the animals were
attributed due to CTC toxicity of the central nervous system

(Jones et al., 1977 and Blood et al., 1933).

loss of appetite due to CTC toxicity was observed 1in
all the animals throughout the e»perimental peried of 3roup 1I,
was also recorded in different species of animals by 3illain

(1932), Cxer (1933), Captain and syed (1©€6), Caple and Heath



Talrle 6a. Clindecal orservations in experimentally induced hepatitis in goats (Group II)

R — S i - U

Parameters Day s

o) 2 3 6 9 12 15 18 21
Dullness/depression 0/5 5/5 5/5 4/4 3/3 3/3 3/3 3/3 1/3
loss of appetite 0/5 5/5 5/5 4/4 3/3 3/3 3/3 3/3 2/3
Dirrhoea 0/5 3/5 4/5 3/4 2/3 1/3 1/3 0/3 0/3
Incoordination 0/5 5/5 5/5 4/4 3/3 1/3 0/3 0/3 0/3
Aiml ess movements 0/5 2/5 4/5 3/4 2/3 1/3 1/3 0/3 o/3
Rough hair coat 0/5 5/5 5/5 /4 3/3 3/3 1/3 /3 o/3
Pale to yellowish
mucous membrane 0/5 3/5 4/5 4/4 3/3 3/3 3/3 2/3 2/3
Fasal discharge 0/5 4/5 4/5 4/4 2/3 2/3 2/3 0/3 0/3
Chewing like movements 0/5 4/5 5/5 4/4 2/3 0/3 0/3 o/3 0/3
Trembling of limbs 0/5% 3/5 4/5 3/4 1/3 1/3 0/3 0/3 o/3
Quivering of miscles 0/5 2/5 3/5 3/4 1/3 1/3 0/3 0/3 0/3
Coma 0/5 1/5 2/5 2/4 0/3 0/3 0/3 0/3 0/3
Palling/lying on ground (/5 4/5 4/5 3/4 1/2 0/3 0/3 0/3 0/3

Death 0/5 0/5 0/5 2/5 0/4 0/3 0/3 0/3 0/3




100

(1971), Sethuraman and Verma (1978), Morrow et al. (1979),

Anderson et al. (1931), Mahanta et al. (1983), charma et al.
(1936), Peer et al. (1938) and Pradhan (1991). Partial or
complete absence of blle salts coupled with distended 1liver

in acute hep~titis produce& anorexia (Blood et al., 1983).

Pirrhoea vas recorded ir almost all the animals of
3rcup II, was also rotlced by 311lain (1932), Setchell (19€1),
Sethuraman and Verma (1978), Mahanta et al. (1983), Sharma
et al, (1986), Peer et al. (1938) and Pradhan (1991) in different
speclies of animals, The loose moticn was due to inflammation
of both the akomasum and duodenum in addition to hepatitis

(Blocd et al., 1983).

Incocrdiration and aimless movements were noticed in
most of the animals following carkrontetrachloride administra-
tion, were also reported by sSingh et al. (1978) in sheep and
csharma et al. (1936), Peer et al. (1978) and Pradhan (1991)
in gocats. These signs were due to the toxic effect of CIC on

the central nervous system (Singh gt al., 1973 and Blood et al.,

1983).

Rough body coas was observed in all the animals of
3roup II similated the findings of Sharma et al. (1986), Feer

et al. (1938) and Pradhan (1991) in goats. This symptom might

have developed due to less feed intake Ly the animals resulting
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Chewing like movements of jaws and lips recorded in some
goats during the experimental period similates the findings of

Peer et al. (1983) and Fradhan (1991) in goats.

Tremkling of limbs with or without jerky mcvements were
alec observed in some of the animals Qurirg the experimental
period. Similar symptoms were also noticed ky Singh et al.(1973)
in sheep and Peer et al. (1933) and Pradhan (1991) in goats.
This might be attribrted dque to the hypoglycemia, resulting from
CTC toxicity which had affected the central nervous system

(Blcod et al., 19383).

Culvering of muscles noticed in these experimental animals
during the experimental period similates the findings of Singh
et al. (1078) ir sheep and Peer et al. (1933) and Pradhan (1991)
in goats. Coma and recumbancy or falling/lying on the ground
observed in scme of the animals during the early stage of the
experiment also corroborates the findings of Blakemore (1946€),
cirgh et al. (1978), Peer et al. (1638) ard Pradhan (1991) in
different species of animals. The above nervous manifestations
were due to hypoglycaemia and failure of normal hepatic detoxi-
ficatior mechanism leading to the accumulation of excess amino
acids and ammonia or of acetylcholine and the lilkaration of
toxic treakdown products of liver parenchyma (Blood gt al.,
1083). However, Singh et al. (1978) opined that decrease in

calcium level due to CTC intoxication is the cause of nervous

symptoms in animals.
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Two animals dled, one on 5th day and the other on 6th
day of the experimental period., Death due to CIC poisoning
was also recorded by Blakemore (19246), 3allagher (1960) within
30-3€ hours and Pradhan (1991) on the 4th and €th days of
CTC dosing. TLeath of scme ariimals following CTC aémirnistra-
tion were also recorded by Mahanta (1934) in buffalo calves
and Peer (1937) in goats. The cause of death with CTC toxi-
ccsls was explained que to pulmonary oedema by Gallaghar(1S€0),
cardiovascular ccllapse and resplratory fallure by Jones
(1965) and failure of regeneration of necrosed liver by Sethu-

raman and Verma (1973).

The gradual disappearance of some aknormal signs in
the rest 3 animals was due to the regeneration of damaged hepa-

tic cells (Jukl ard Kennedy, 1970).

The mean values of tamperature, pulse r~te, respira-
tion, ruminal motility and rody weights recorded Sduring the
experimental period following CTC irduced hepatotoxicity are

presented in the Table 6b,

The average body temperature which was 102.30 4+ 0.323°F
at 0 day increased significantly (P / 0.05) on 3rd day and then
decreased and reached to 102.40 + O.35°F on 21st day of experi-
mental period. However, 3illain (1932) reported subnormal tem-
verature in CTC poisoning in dogs, vhere as elevated body tem-

perature was recorded by sharma et al. (1986), Peer et al.(1938)
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and Pradhan (1991) in goats., Trembling of limbs and quivering
¢0f the muscles may be the contributing factors for increased

Yecdy temperature.

The mean pulse rate recorded on 0 day was 75.30 + 1.35
per min,, increased significantly (P/0.01) from 2nd dsy and
reached maximum to 105.40 + 1.82 per min, on 3rd day. There-
after the values decreased and reached to 79.23 + 1.20 per min,
6n 21st day (Table 6b). <Similar changes were also recorded by
sethuraman and Verma (1978) in buffalo calves and Sharma et al.
(1986), Peer et al. (1938) and Pracdhan (1991) in goats. Sig-
rificant increase in pulse rate may be due to compersatory ir-
crease in anaemic conditions for meeting the requirement of
oxygen tc the body tissues for normal metakolic activities

(¥elly, 1979).

The mean respliratory rate recorded on 0 day was 27.60 +
1.03 per min. increased significantly (F/0.01) on 2nd day
(23,80 4 1.56 min.,) and reached maximum on 3rd day (3€.60 %
1.03) per min. Then the values of respiratory rate decreased
gra®ually and reached to 23.33 + 0.33 per min, on 21st day

(Table 6b).

similar observations fcllowing CTC toxicity were also
recorded@ by Mangalik et al. (1957) in rats, Singh et al.(1973)
in sheep, Mahanta (1984) in buffalo calves and Peer et al.

(1933) an@ Pradhan (1291) in goats. Anaemlia is associated with
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Yow oxygen carrying capaclity of the erythrocytes which increases
the respiratory rate for more frequent exchange of air (Blood

et al., 1933; schalm et al., 1986).

The mean velues of ruminal motility recorded on 0 dayv
was 6.30 + 0.37 per 5 min,, decreased significantly (P/0{01)
from 2nd day onwards and reached minimum on 6th day (2.25 +
r.43). There after the values increased gradually and reached
to 4,.€6 ver 5 min., or 21st day but all these values were sta-

tistically significant (P/0.01) from the 0 day value (Takle €b),

These okservations corroborated with the olservatiors
of Mullen (197€¢) in farm animals, Peer (1987) and Pradhan(1991)
ir gcats. Shamma (1935) sugjested that, decreased contractile
activity of the rumen might ke due to weakness which further
causes increased retention of ingesta and higher accumulation
cf fermentation products and volatlle fatty acids in rumen.

He also opined that variocus degrees of acidosis may ke res-

ponsible for decreased ruminal motility.

The average body weights recorded on 0 day was 10.30 +
N.72 kg reduced gradually and reached minimum to 3.23 + 0.37 kg
at the end of the experiment, but the differences were not
statistically significant. This nonsignificant difference also
cimilates the observations recorded ty Mullern (1976), charma
et al. (193€) Peer et al. (1938), Pradhan (1991) in different

snecies of animals. The reduction in body weight may e due
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to disturktances in absorption of nutrients, reduction in their
metarolism Sue to acute hepatic dysfurction (Peer, 1937) and

al so due to decreased feed intake.

4.2.2 Haematoleogical examination

Results of haematological changes of goats of Group IY

are precented in Table 7 and 8.

4.2.2.1 Haemcglobir

The mean values of haemoglokin level recorded on 0O
day were 9.43 + 0,39 g/dl, decreased significantly (F/0.01)
frem day 2 and reached to the minimum level (€.35 + 0.25 g/&1)
or day 8. Thereafter the values increased gradually (Takle 7),
though the values remained statistically significant (F/0.01)

frem the 0 day value,

similar observations of decreased haemoglobin level with
liver lesions have also reen reported by Peer et al. (1933) and
Peer et al. (1990) in goats and Finn and Tennant (1974),
Dessouky and Moustafa (1979), Nooruddin et al. (1932), Harcun
et al. (1936), ©cwarup et al. (1987), Tirkey et al. (1987),
Chaudhri et al., (1933) and Chaudhri et al. (1990) from other

specles of animals,

Haemoglokin 1s the only source of bilirukin (Mullen,
1076)., In carrontetrachloride toxicity there is more produc-

tion of rilirutrin vhich comes from the destruction of haemojlokin



Takle 7. Haematological ch-nges in experimentally induced hepatitis of Llack Eengal goats
of Group - II (Mean + S.E.)

Pavs Faemoglobin TEC PCV MV MCH MCHC No. of
(milliors/ (%) (cukic (micro (%) animals
cukic mm) microns) micrograms)

0 9.48 11.06 31.60 28.55 8.73 29.832 5
+0.30 4+ N.54 + 1.75 4 0.73 + 0.26 + 1.66

2 7.52%* 9.20 23.40**  27.06 5.27 33.62* 5
+ 0.22 + N.61 + 2.54 + 2.19 + 0.43 + 3.59

3 6.40%** 7.38 19.60** 26.18 8.88 37.98 5
+0.14 + n.56 + 2.54 + 4.33 4+ 0.74 4+ 4.39

€ 6.35%* 8.01 22,75** 28.82 8.02 23.93 4
+0.25 4 0.57 3 2.9 + 3.94 + 0.54 &+ 3.11

9 6.93%* 8.78* 24.33** 28,26 7.96 8.85 3
+ 0.44 + 0.81 + 1.45 + 3.23 4 0.49 + 3.36

12 6.67** 9.54 26.,33%% 27,93 7.09 26.07 3
+ 0.37 +0.71 + 2.03 4 2.95 + 0,39 + 3.56

15 €,53%* 9.62 27.00%* 27.45 6.81 24.77 3
+ 0.47 +0.73 + 2.31 T 3.22 +0.2 + 3.71

18 6.67** 9.67 27.66%* 2.04 6.94 24.79 3
+ 0.52 + 0.74 + 2.60 + 3.73 4+ 0.19 + 4.12

21 6.73%* 9.68 26,67 * 27.89 €6.94 25.79 3
3 0.63 + 0.75 + 2.33 I 3.12 +0.22 + 4.06

* = Statistically significant at 5% level (F / 0.05)
*% = Statistically significant at 1% level (P / 0.01)

LOT



Table 8. Haematological changes in experimentally induced hepatitis of Elack Bengal goats of
Group II (Mean + S.E.)
Days Clotting time TIC c () No. of
(min. sec.) (thousard/ Lymphocy Meutro Eosino Mcnocy Easo- animals
cubic mMm) ~tes -phils -phils -tes phils
n 2 min, 42 sec. 9.89 55.40 39.40 ©.3.40 1.75 Na?20 5
+ 0.43 + 1.80 + 1.57 + 0.68 4+ 0.43 + 0.20
2 3 min, 11 sec. 11.09* 43 .00** 45.,80*%* 4.80 1.00 0.40 5
+ 0,30 +1.30 + 1.16 + 0.37 + 0.45 4 0.24
3 3 min. 33 secC. 11d58** 41.?0** 53.20** 5.40* 1.40 0080 5
+ 0.45 4+ 1.77 + 0.73 4 N, 51 + 0.24 4 0.37
€ 3 min. 233 sec. 12.21%%* 42,25*% 50¢75%* 4.25 1.25 0.50 4
4 0.51 + 1.55 4+ 1.25 + 0.63 + 0.48 + 0.50
9 3 min. 34 sec. 12.41%* 47.,00%* 47 .67 %> 3.67 1.33 00.33 3
+ 0.35 + 0.58 4+ 0.23 + 0.33 +0.33  +0.33
12 3 min. 44 sec. 11,10 49,.67* 45,00%* 3.33 1.33 0.67 3
+ 0.63 I 0.67 + 0.58 + 0.33 4+ 0.33 4 0.33
15 3 min. 35 sec. 10.€38 50.67* 44.67* 3.67 1.00 0.00 3
4+ 0.65 I 0.67 4 0.389 & 0.67 F 0.58 1 0.00
18 3 min. 25 sec. 10.75 51,33 44,33~ 3.33 C.67 0.33 3
+ 0.64 + 1.45 + 0.67 4 007 I 0.33 4+ 0.33
21 3 min. 32 sec. 10.78 53.60 42.33 3.CC 1.33 0.33 3
+ 0.64 + 1,83 4 0.67 4+ 0.53 4+ 0.33  +0.33

* W

Statistically significant
ctatistically significant at 1% level (P / 0.01)

at 5% level (P / 0.05)

801
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and therefore the haemoglolkir ccncentration of blocdcecreaces.
Peer et al. (1990) also opined that the decreased haemcglokin
concentration in CTC poisorirg is due to increased cell destruc-

tior and inadequate cell production.

4.2.2.2 Total erythrecyte count

The mean value cf total erythrccyte count recorded on
0 day was 11.06 + 0.54 millions/cukic mm, cof klood, which
decreased significantly (P / 0.01) from day 2 and reached tc a
mirimum level cf 8.01 + 0.57 millionsg/cubic mm, on day € and
then ircreased gradually and reached to 9.68 + 0.75 millions/
cubic mm, on 21st day though the wvalues except the 9th day

value were not significant.

These observations simulated the findirgs of Peer et al.
(1990) in gcats with carbontetrachloride poisoning. Similar
firdings of decreased tctal erythrccyte count with liver dys-
functions bhave alsc reen reported by Finn and Tennant (1974),
Dessouky and Moustafa (1979), Nooruddin et al. (1932), Haroun
t al. (198€), Sgarup et al. (1987), Tirkey et al. (1987) and

Chaudhri et al. (1988) from other different species of animals.

However, the significart reduction of tctal erythrocyte
count might ke due tc increased cell destruction and inadequate

cell prcduction due to liver dysfunctions caused by CTC poisc-

nirg.
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4,2,2.3 Packed cell volume

There was significant (P / 0.01) decrease of Packed cell
volume from its 0 day value of 31,60 + 1,75% to 19.60 + 2,54%
or 3rd day but thereafter the values gradually increased (Table
7)., upto the end of the experimental period, though the values

remained statistically significant (P / 0.01).

Similar cbservations have also been recorded by Feer
et al. (1990) in goats, poisoned with CTC and by Finn and
Terrant (1974), Dessouky and Moustafa (1979), Nooruddin et al.
(10832), Harour et al. (1986), Tirkey et al. (1987) and Chaudhri
et al. (1990) in other different species of animals with henatic

dvefunctions.

Peer et al. (1990) opined that decreased level of packed
cell volume could be Sue to increasedc ell destruction and inade-

cvate cell production Gue to liver dysfuncticn.

4.,2.2.4 Mean corpuscular volume

The mean value of mean corpuscular volume recorded on
0 day was 23.55 + 0.73 cukic microns, decreased gradually and
reached to 26.17 + 4.33 cukic microns on 3rd day, though the
values were not statistically significant krut thereafter the

values showed increasing trend (Table 7).

The non-significant decrease of mean corpuscular vclume

was also recorded by Tirkey et al. (1987) in goats and Chaudhri
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et al. (1038} in buffaloes with hepatic dysfunction. The value
of mean corpuscular volume depends on the level of total eryth-
rocvte count and packed cell volume. Therefore, decrease of
both these values in this experiment also decreased the MCV

level.

4.2.2.5 Mean corpuscular haemoglobin

The average value of mean corpuscular haemoglobin recor-
ded on 0 day was 3.73 + 0,26 micro micrograms, decreased gra-
dually and reached to the minimum level (6.31 + 0.23 micro
micrograms) on day 15 but increased gradually thereafter (Table
7), though the values= were not statistically significant from

the 0 day value.

However, increased MCE value was recorded by Tirkey

t 31. (1087) in gcats with liver lesions.

4.9.2.6 Mean corpuscul ar haemcglokin concentration

The average value of mean corpuscular haemoglobin ccn-
centration recorded cn 0 day was 29.33 + 1.,66%, increased sig-
nificantly (P / 0.05) on day 2 (33.62 + 3.59%) and reached to
the maximup level of 37.98 + 4.39 % or day 3 but thereafter

declined gradually (Takle 7), though the values were not sta-

tistically significant.

similar orservations have also reen recordecd by Tirkey

t al. (19387) in goats with Ipomoea carnea induced hepatopathy.
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The values of mean corpuscular haemoglobin concentration depends

orn the levels of hzemoglobin and packed cell volume of blood.

4,2.2,7 Clotting time

The mean value of clotting time recorded on 0 day was
2 min, and 42 sec. which increased gradually and reached to the
maximum value of 3 min. and 44 sec. on day 12 and then decreased

gradually (Takle 8),.

Rowaell (1969) opined that the liver i1s resporsible for
the syrthesis of many proteins involved in the clotling process
of blood. Therefore, in liver dysfunction, liver 1s unarle to
synthesize those proteins required for the clottinrg mechanism,
Hoe and wilkinson (1973) suggested that synthesls of clotting
factore may ke suppressed as a result of the reduction of al scrp-
tion of vitamin K or due to cverall reduction in function of
heratic cells in liver Jdiseases, resulting in increased clotting
time of blood., loos of plasma proteins, impaired éigestion and
aksorption of protein, calcium and vit. K have been attributed
to be the main causes for reduction of prothrombin and fikrino-

ger level of blood and the increased clotting time (Pradhan et

al., 1937).

4.2.2.8 Total leucocyte count
The total leucocyte count of the animals of Group II

increased significantly (P / 0.01) from its 0 day value of 9.39

+ 0,43 thousands/cubic mm, to 12,41 + 0.35 thousands/cubic mr.
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on day 9 and thereafter decreased g radually and reached to

10,78 + 0.84 thousands/cubic mm, at the end of the experiment
(Table 8), though the values were not statistically significant
from the 0 day value. Similar observations were also recorded
ty Feer et al. (1990) in goats with CIC poisoning., cignificant
ircrease of total leucocyte court were also recorded by Finn

and Tenrant (1974), Dessouky and Moustafa (1979), Nooruddin et
2l. (1032), Faroun et al. (1986) and Swarup et al. (1987) from

otter different species of animals with liver lesions.

This increased total leuccecyte count might be due to

the acute inflammatory changes of the liverwth CTC.

However, Tirkey et al. (1987) could not observe any

significant change in total leucocyte count in Ipomcea carnea

ircuced hepatovathy in goats.

4.2.2.9 Differential leucocyte count

The mean value of lymphocyte recorded on 0 day was
£5.40 4 1.80 %, which decreased significantly (P £ 0.01) and
reached to 41.20 + 1.77 % on day 3, increased gradually there-
after and reached to 53.00 + 1.53 % at the end of the experi-
ment, though the values were statistically significant (r/0.05)

t111 @ay 15 of the experiment.

The mean neutrophil percent increased significantly
(p £ n.01) from its 0 Jday value of 39.40 + 1.57 % to 53.20 %

N.73%, on cay 3 kut thereafter decreased significantly (F/0.05)
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and reached to 42.33 + 0.67 % on day 21 of the experiment,
£imilarly, the mean value of eosinphil recorded on 0 day
(2,40 4+ 0.68 %) also increased significantly (T/0.05) on
day 3 (5.4C + 0.73%) and decreased g radually to 3,00 + 0.53%
at the end of the experiment., However, these later values

wvere not statistically significant.

The mean values cof Monocyte and Basophil were not

however significantly changed in this e xperiment (Takle 3).

These findings simulated the findings of Peer @t al.
(199n) in goats with hepatic dysfunction. Nooruddin gt al.
(1982), Harour et al. (1986) and Swarup et al. (1987)also
recorded the similar observations with hepatic dvsfurctions

in other species of animals.

Nooruddin et al. (1982) opired that the leucocytosis
is infected gosts (Fasciola gigantica) was due to manifcld
increase of volymorphonuclear neutrophils and eosinophils as
a result of hepatic dysfunction. According to Buncan and
Prasse (1977) the changes in the differential leucocytic
picture may te due to the inflammatory changes caused by

carbentetrachloride.

4,2.3 Liver function tests

The results of blood riochemical changes of goats of

3roup II are presented in Takle 9 and 10.



Table 9. Blood riochemical changes in experimentally induced hepatitis ir goats of
Sroup II (Mean 4 S.E.)
Paye Blood Serum Albumin 3lcbulin A/G ratio Icteric Van den YNo. of
glucose protein index Eergh animal s
(mg%) (g%) (g% (g% (units) test
0 59.38 6.49 3.85 2.64 1.48 4.91 -ve 5
+ 2.8 4+ 0.27 +0.24 4+ 0.15 + 0.13 4+ 0.45
2 37-87** 60 23 3.41 2.81 1. 23 10. 35* +ve 5
+ 3.49 4+ 0.27 +0.23 4 0.17 012 + 0.57
3 29,48 ** 5.57 2.76** 2.80 1.05* 18.77 +ve S
+ 3.56 3 0.41 +0.20 + 0.33 + 0.15 4 0.65
6 B.75%* 5.43 * 2.64** 2.85 0.99%* 19,33 %% +ve 4
4+ 3.90 + 0.34 4 0.32 + 0.3 + 0.20 +0.83
9 30.57** 5.25% 2.79** 2.42 1.16 14,95%** +ve 3
+ 4.94 + 0.32 X 0.39 4 0.09 + 0.18 + 1.36
12 34,37** 5.46* 2.81*%* 2.51 1.07* 11.38* ~-ve 3
4 4.78 +0.29 + 0.34 + 0.10 + 0.13 + 1.04
15 41,88 ** 5.64* 3.01* 2.45 1.21 8.61* -ve 3
& 3.83 + 0.8 4 0.05 + 0.31 + 0.12 4 1.33
2+ 4.2 + .24 + 0.05 +0.21 + 0.03 4 0.73
21 43 .80%* 5.83 3.29% 2.54 1.34 5.87 -ve 3
4 3.49 + 0.27 + N.09 4+ 0.33 +0.20 + 0.67

* = Statistically significant at 5% level (F / 0.05)
** - Statistlically significant at 1% level (F / 0.01)

STT



Table 10. Blood blochemical changes and serum enzyme activity in experimentally
induced hepatitis in goats of 3roup II (Mean 4 S.E.)
Days  Total Serur 0T GPT AP No. of
rilirubin cholesterol ( ug pyruvice ( /ug pyruvic (Eodansky animal s
(mg %) (mg%) 4cid/ml) acid/ml) units/100 ml)
0 0.31 108.53 95.30 27.20 3.99 5
40.06 + 6.58 + 4.3 + 2.63 + 1.14
2 0.,95%*% 152.43%* 315.20*%* 66.30%*- 8.91% 5
4 0.19 &+ 6.93 4 4.80 + 5.57 + 1.09
3 1,19 %* 190.81** 479.60%** 93.60%* 11.33** 5
+0.20 411,51 419.03 4+ 6.79 + 1.08
() 1,33%%* 223.80** 443,25%** 84.75*%% 7.56* 4
+0.24 + 9.2 +23.11 + 6.75 + 1.23
9 1,19%%* 213 ,35%* 341,33 %> 69.67%* 5.51 3
+ 0.32 4 9.01 +17.29 +8.84 4+ 0.73
12 1,08 ** 209,28 ** 241,33 %* 61,67%* 5.33 3
+ 0.33 4 8.85 +10.41 + 6.01 + 0.72
15 0.95%* 19€.82** 174.67** 50.33%* 4.94 3
+0.31 + 7.55 + 6.77 4 3.71 + 0.46
18 0.87** 179.71** 152.67** 47,33 %% 4.57 3
+0.30 + 7.00 + 7.05 I 4.41 + 0.43
21 0.71*%% 165,74 ** 130,67 ** 42,33 4.27 3
+0.38 + 6.56 +9.21 + 4.70 + 0.64

* ¢ Statistically significant at 5% level (P / 0.05)

** = Statistically significant at 1% level (P / 0.01)

911
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4.2.3.,1 Blood glucose

The mean value of rlood glucose level recorded on 0 day
was 59.33 + 2.23 mg¥%, decreased significantly (P / 0.01) and
reached to 23.7% + 3,90 mg% on 6th day of the e xperiment, There-
after the valuer increased gradually (Takle 9) and reached to
48.8" + 3.49 mg¥% at the end of the experiment though the wvalues

were statistically significant (P / 0.01) from the 0 day value.

Similar okservations have also been remorted by Frunder
et al. (1956), cethuraran and Verma (1973), Mahanta (1984),
Dwivedl et al. (1983€), Peer et al. (1990) and Fradhan (1991) in
diffefent speclies of animals. However, Amrousi et al. (1974),
M1lten (1976) and Roychcudhury (1981) reported hyperglycaemia
ir animals with liver lesions, while Tirkey et al. (1987)
remarked that hepatotoxicity due tec aéministration of Ipomoea

carmmea, has no effect on blood sugar levels in goats,

Mullen (1976) reported that the liver with its hormonal
control mechanism, is undoubtedly the most impcrtant organ for
carbtohydr=te metabolism and is the principal agent in the main-
tenarce of normal blood sugar level, He further opined that,
Plood glucose levels of animidls are maintained within normal
1imits by glycogenesis and glycolysis. The CTC poisoning de-
plets the liver glycogen and results in marked redqucticn of
free glucose level in the blood. Rosenberger (1979) opined that,

severe e xcretion, starvation, hvpothyroidism, adreno-cortical
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insufficiency and hypopituitarism are responsible for the causes
of hypoglycemia in cattle while Dwivedi et al. (1986) and sharma
et al. (1936) remarked that in CTC toxicity, the liver cells

Yecome unable to convert glycogen into glucose and hence impaire

glucoreogenesis and hamper glucogenesis of fatty acids.

4,2.3.,2 Serum protein

The mean value of total serum proteln recorded on 0 day
was 6.49 + 0.27g%, decreased significantly (F / 0.,05) to 5.25
4+ 0,23 g7¥ or 2th day and then the values increased gradually

(Tarle 9).

cimilarly, the mean albumin value alsc decreased signi-
ficantly (P / ~.01) from its 0 day mean value of 3.35 + 0.24 g%
to 2.64 + 0.32 g% cn €th day. The values increased gracually
thereafter (Table 9) and reached to 3.29 + 0.09 g% at the end
of the exveriment, though the values were statistically signifi-
canrt from its 0 day value. However, no significant changes
were observed in mean globulin values durirg the e xpetimental

perio@ (Table 9).

The A/3 ratio decreased significantly (F / €.05) from its
"N day value of 1,43 + 0.12 to 0,92 + 0.20 on 6th day of the
exneriment, Thereafter the mean values increased gradually and

reached to 1.34 + 0.20 at the end of the experiment (Takle 9).
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The present findings of decreased total serum protein
agrees with the findings of Barryman and Eellman (1943), Jonson
and Lirerg (1974), Mullen (1976), Sethuraman and Verma (1979),
Peer (1937), Chaucdhri et al. (1990) and Fradhan (1991) ir
differert species of animals. lMon-significant variation of the
toctal serum protein levels were also reported by Amrousi et al.
(1074), Prasad and Joshi (1975), Sen et al. (1976), Kaneko
(1980), Poultov (1934), Mahanta (1934) and Dwivedl et al. (1936)
in differert speclies of animals with liver disorders. However,
little increase in total serum protein with hepatic insuffi-
clency were reported kv Dwivedl et al. (1971) in calves, Alemu
et al. (1977) and Kessakl and Lamnaquer (1931) in sheepr and

Nooruddin et al. (1982) in goats.

Decreased alkumin level agrees with the findings of
Dwivedi et al. (1971), Prasad and Joshi (1971), Finn and
Tennant (1974), Mullen (1976), Dessouky and Moustafa (1979),
Yaneke (1930), EBarmouni et al. (1981), Kessabl and ILamnaquer
(1931), Noocruddin et al. (1932), Holtenius (1982), ¥arsal and
schafer (19384), Poultav (1934), Feer (1987) and Fradhan (1991)
in different specles of animals, while non-significant change
of serum albumin with hepatopathy was also reported ky Harvey
and Hoe (1971), Sen et al. (1976), Alemu et al. (1977) and

Mahanta (1934).

Non-significart change of serum glckulin cbserved in

this study has been supvorted by Harvey and Hee (1971),
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Sen et al. (1976), Alemu et al. (1977), Jonson and Liberg
(1974) and Mahanta (1984), while observed lower globulin level
and Trifnov (1964), Dwivedi et al. (1971), Finn and Tennant
(1974), Sethuraman and Verma (1979), Dessouky and Moustafa
(1979), Keneko (1930), Kessabl and Lamnaquer (1981), Nooruddin
et al. (1982), Holtenius (1982), Poultov (1984), Karsal and
schafer (1984), Peer (1987) and Pradhan (1991) observed higher
glorulin levels In different specles of animals with hevatic
dysfunctions. 3opinath and Ford (1970), Dwivedl et al. (1971),
Frn and Terrart (1974) and Jonson and Liberg (1974) in calves,
Mullen (197€) in horses and farm animals, Haroun et al. (1986)
in sheep and Fooruddin et al. (1982), Peer (1937) and Pradhan
(1991) ir goats observed decreased A/J3 ratio with liver die-
orders which similates with the findings of the present stucy.
However, Sen et al. (1976), Alemu et al. (1977) and Tirkey et al.
(1¢37) ir goats and Mahanta (1984) in buffalo calves okserved

no significant change in A/S3 ratio with liver disorders.

Berryman and Follman (1943) opined that plasma proteirs
Aiminished only as the whole dletary intake was diminished ky
CTC poisoring. Mullen (1976) remarked that albumin, with the
exceoticn of certain gamma-glokulins are all synthesized in the
1iver. In severe hepatic disturbances, the formation of plasma
proteirs 1s retarted. Any process which affects albumin synthe-
sis, also hampers the A/G ratio. So hepatic necrosis causes
hypoaltuminaemia. Since all the fractions of the glokulins are

not synthesized in the liver, globulin level didnot change signi-

ficantly,
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4,2.3.,3 Icteric index

The average serum lcteric index level recorded on 0
day was 4.91 £ 0.45 units, was found to increase significantly
(P / 0.01) from 2nd day (10.35 + 0.57 units) onwards ;nd rea-
ched to the maximum level of 19.33 + 0.83 urits on day .3.
Thereafter the value decreased gradually and reached to 5.37 =+

N.67 units at the end of the experiment (Table 9).

> significant increase in serum icteric index level
vas also reccrded in CTC induced hepatotoxigity by Sethuramar
and Verma (1979), Maharta et al. (1933) and VMahanta (1934) in
tuffalo calves, Awasthy and Rao (1984) in cows, Pandey et al.
(1235) in Sdogs and Pradhan (1991) in goats. The significant
increase in serum icteric index value following CIC adminis-
tration irdicates functicnal inefficiency of damaged liver.
Impaired excretion of kile pigments leads to its accumulation
causing high icteric index level in the serum. However, Elood
et al. (1983) opired that measurement of icteric inder value
of the serum carnot be ccrnsidered as a liver function test

Tut car te used to measure the degree of jaundice present.

4,2.3.4 Van den Eergh test

The qualitative Van den fergh test in useful for the
clinician tc differentiate the tyvpes of icterus present, although

it is not extensively used as a practical diagnostic procedure
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(Kanekd, 1930). In the present study, Van den Bergh test
showed blphasic reaction from the 2nd day to 9th day post

CTC administration, which indicated the presence of both
cergugated and unconjugated serum kilirubin, Similar obser-
vations have been recorded by Prasad et al. (1982) and Verma
et al. (1932) ir clirical cases of chrenic hepatitis in
tuffaloes and cows respectively and by Mahanta (1934) in bu-
ffalo calves and Pradhan (1991) in goats with acute hepatic
dvsfunction caused bty CTC poisoning. Ford (1965) opined that
the cuantitative application of Van den Bergh test enakle to
cetect the type of liver lesions. He also remarkec that the
presence of both congugated and uncongugated form of biliru-
tir in the serum reflects impaired conjugation as well as its
excretion into the bile caraliculil by the inflamred hepatic

cell =,

4.7¢2.5 Seryum bilirubin

The mean serum bilirukin level recorded on 0O day was
n.31 4 N.06 mg%, increased significantly (F / 0.01) from 2né
day (0.95 + N.19 mg%) onwards and reached to its highest level
on 6th day (1.33 4+ 0.24 mg%). The values then declined jradua--
11y and reached to 0.71 + 0.23 mg¥% at the end of the experiment

(Table 10) though the values remaired statistically sigrificant

(pr / 0.01).
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Similar observations have also been recorded by
Trifnov (1964), Secwright and Mclean (1967), 3opinath and
Ford (1969, 1970), Dwivedi et al. (1971), Finn and Tennant
(1974), Harvey and Cbeid (1974), Amrousi et al. (1974), Mullen
(1976), Pearsond and Craig (1980), Anderson et al. (1931),
Yooruddin et al. (1932), wood and Powel (1933), Mahanta
(1984), charma et al. (1936), Peer et al. (1990) and Frachan
(1991) in different species of animals. FHowever, Teattie et al.
(1944) in cattle, Harvey anc¢ Hoe (1971) anéd 3rimoldi et al.
(197€) in sheep reported no change while Sharma et al. (1586)

ctserved decreased bilirubin level in goats with CTC toxicity.

Harvey and obeid (1974) and Kaneko (1980) opined that
estimation of total serum bilirubin is not sensitive indicator
of liver damage, while Amrousi et al. (1974) and Mottelil et al.
(1976) remarked the Same as a sensitive index of liver disorders
in sheep and goat respectively. Mullen (1976) remarked that
erythrocytes have a cdefinite life span and are continually expo-
sed to mechanical stresses, as a result, they eventually disinf
tegrate and liberate haemoglobin. Haemoglobin is the only
source of bilirubin and under nommal conditions, the rate of
+1l1irotin production in the reticuloendothelilal cells parallels
the rate of erythrocyte destruction and is fairly constant.
r1lirubin is a waste product and the hepatic parenchymal cells
have the ability to absorb bilirubin from plasma and to ccnju-

gate it with glucoronic acid and excrete it into the bile cana-

lJiculi.
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Hyperbilirubinaemia is the result of a disturbance of
balence between the rate of production of bilirubin ang the
rate of excretion., Chemical toxins may cause erythrocytic des-
truction and results in haemolytic jaundice with overproduc-
tion of bilirubin. Diminished excretion of bilirubin occurs &ue
to obstruction of the biliary tract, failure of the liver paren-
chymal cells to excrete bilirubin and a combination of toth

obstruction and cell & amage.

Hoe and Wilkinson (1973) opined that interference with
the orderly flow of tilirubin from the red rlood cells to the
alimentary canal is associated with increased kilirukin in the

serum and thereky develop jaundice.

Pearson and Craig (1980) opined that increase of serum
bilirukin indicates failure of the excretory €unction of liver.
Tailure of liver uptake of bilirurin leads to increased indirect
reacting bilirubin, while failure of secretion leads mainly to
an increase in conjugated kilirubin. Elockage of bile flow can
al so cause an Increase in both conjugated and vnconjugated kili-

rubir,

4.2.3.6 Serum cholesterol

The serum cholesterol level increased significantly
(F / n.01) and reached a maximum level of 223.30 # 9.29 mg¥ on
6th day from its initial 0 day value of 103.53 + 6.53 mg’ . The

value then gradually decreased and reached to 165.75 + 6.5€ mg?
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on 21st day, but still remained statistically elevated (P/0.01)
(Table 10).

Similar observations were also recorded ty Harvey and
Hoe (1971) and Alemu et al. (1977) in sheep, Mahanta (1934)
in buffalo calves, Dwivedl et al. (1986) in rabrits and charma
et al.(1986), Peer et gal. (1990) and Pradhan (1991) in goats
with hepatic dysfurctions. However, 3upta et al. (1976) ard
Mcttelilb et al. (1976) olserved decreased chclesterol level with
hepatic disorders in calves and goats respectively. Mullen
(1976) remarked that the estimation of cholesterol is an useful
diagnostic tool for the diagnosis of liver Adysfincticn in farm
animals. He reported that, as there are nc specific testes
decignated for fat metabolism and as the metabolism of choles-
terol 1is closely assocliated with that of fat, serum cholesterol
cencentration has been used successfully to determine liver dys-
function, Hoe and Wilkinson (1973) opined that increased level
of total cholesterol with hepatic dysfunction coulcd re cue to
decreased excretion and probably due to over production of cho-
lesterol by the liver. Harvey and Hoe (19271) sugjested that
this test was of useful in the detection of liver damage in sheep
doced with carbontetrachloride and hexachlorophene, while Rosen-
Terger (1979) stated that total cholesterol level in serum was
of 1imited use in Jdetecting liver diseases because of 1ts wide
vari-bility and susceptibility to various internal and external
factore, However, ir view of the present findings, it is sugges-
ted that the estimation of total cholesterol can ke used for the

diagnosis of acute toxic hepatic damage.
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4.2.3.7 Serum enzymes

Increased serum enzyme activity is often the first
change observed in liver diseases. Egtimation of liver speci-
fic enzymes is the most sensitive and reliable test to detect
hepatic damage as well as for making a prognosis and evalua-

tion of therapy (Kanako, 1980).

4.2.3.7.1 Sexrum glutamic oxalacetic transaminase

The average value of serum 3CT level reccrded on 0 day
was 95.30 + 4.33 /ug pyruvic acid/ml, increased significantly
(r £ 0.01) and reached to the maximum level of 479.60 + 19.80
/ug pyruvic acid/ml on 3rd day. The values thereafter decreased
gradually, though they remained significantly (P / C.01) higher

than the 0 day value till the end of the eqperiment (Table 10).

The significant increase of serum 30T level observed
in this study, corroborates the finding of Sopinath and Forc
(1970), Shaw (1974), Mullen (1976) Rosenberger (1979) and TFear-
son and 3raig (1980) in cattle, Hari et al. (1972), Sethuraman
and Verma (19791 and Mahanta et al. (1933) in buffalo calves,
Tri fnov (1964), 3Jopinath and Ford (1969), Harvey and Hoe(1971),
Hunt (1971), Srimoldi et al. (1976), Alemu et al. (1977), and
Haroun et al. (1937) in sheep and Fowler (1971), Adam et al.
(1274), Abdel Salem et al. (1982), Peer (1937) and Pradhan

(1921) in goats with hepatic dysfunctions.
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S3CT is widely distributed in tissues of all species
of animals especially in muscles and liver and is located in
the cell cytoplasm, Increased serum GOT activities confirm
the liver disfunction and acute liver disorders in large ani-
mals (Mullen 1976). Harvey and Hoe (1971) sugjested that esti-
mations of serum G OT activities could ke used as a screeining
test for hepatic dysfunction in sheep. Pearson and Craig (1930)
opined that serum 30T commonly indicate the hevatocellular
dam~rjge in ruminants ancd they do not agree with the ovinion of
Alemu et al. (1977). <ctogdale (1973) noticed that the activity

cf serum 30T rises extensively due to muscle degeneration and

liver necrosis.

4.2.3.7.2 Serum glutamic pyruvic transamirase

The mean value of serum 3PT recorded on 0 day was
27.20 + 2.63 /ng pyruvic acidg/ml, also increased significartly
(P £/ n.01) and reached to 93.60 + 6.79 /49 pyruvic acid/ml on
3rd day. Thereafter the mean values declined gradually and
reached to 42.323 + 4.70 /ug pyruvic acid/ml on 21st day, but

still remained significantly (P / 0.01) elevated (Table 10).

Increased serum 3PT ° activity okserved in this study
confirms the finings of Huhn (1961) in cattle, Eoyd (1262) in
cattle, sheep and rats, Amrousi et al. (1974), Alemu et al.
(1977) in sheep, Sethuraman and Verma (1979) in buffalo calves
and Teer (1987) and Pradhan (1991) in goats. However, nc alte-

ration of serum 3PT activity was also reported by sopinath and
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Ford (19€9), Acam et al. (1974), Grimoldi et al. (1976),
Pearson and craig (1980) and Mahanta (1934) in different
species of animals with hepatopathy.

stogdale (1978) reported that in animals 3PT is
released when liver cell membrane is disrupted due to patho-
logical destruction of the hepatocytes. Though increased
SSPT level was observed in the present study, yet the increa-
sing trend was comparatively lower than S37T, since the rumi-
nants liver contain low level of this enzyme (Ford& and Eoyd,

19€0; Fearson and Craig, 19380).

4.2.3.7.3 Alkaline phosphatase

The mean alkaline phosphatase activity prior to induc-
tior of hepatitis was 3.99 4+ 1.14 EU/100 ml, increased signifi-
cantly (® / 0.05) from 2nd day (3.91 + 1.09 BU/100 ml) and
reached maximum on 2rd day (11.33 + 1.03 EU/100 ml). Thereaf-

ter, the level declined gradually (Takle 10).

Increased serum alkaline phosphatase activities were
also recorded by Boyd (1962), Hari et al. (1973), Finn and
Terrant (1974), 3rimoldi et al. (1976), Kumar and Fachauri (1934),
Maru and Pachuri (1935), Swarup et 21. (193€) and Fracdhan (1991)

in gifferent species of animals with liver dysfunctions.
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Harvey and Cbheid (1974) opined that due to wide normal
range cf alkalire phosphatase, the estimation of serum alkalire
phosphatase activity has limited its use as a diagnostic aig
ir animals, Tearson ard Craig (1930) opired that alkaline phos-
vhatase, being a non-specific enzyme vhich is present in the
liver, bcne, intestine, placenta and kidney is not a sersitive
iIndicator of hepatic damage in ecuine and fcod animals. !Mullen
(197€) opired that the alkaline phcsrhatase is present in the
cytoplasm of all the epithelial cells and bone. 2lkaline rhos-
rhatase activity decreases as age advances in animals. In
cattle, sheen, piys and hcrses, the alkalire phcsphatase acti-
vities show great ircdividual variation ard the estimaticn alone
ie not a reliakle means for the dliagnosis cf liver camajge. Orly

severe hepztic darage will raise the activities atove ncrmal.

4.2.4 Grogs_and histepatholegical charges

4.2.4.1 gross changes

»11 the Carcassecs which died@ dvrirg the experimertal
stvdy, sacrificed at the end of the atove period, were fcund
rarkedly eraciated, Visible mucous memkranes were rale tc

ictrric.

cigrificant pathclegical changes were okserved in thre
vital crgare like, liver, kicéneys, heart =rd luvhgs. Most
severe charges were fouré to occur in liver fellowed by kicreys,

lurgs and heart,
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Gross pathological changes of liver showed severe
enlargement (Fiy 1) change of colour, slightly hard on
palpation and rounded edges. There were presence of few
white to greyish necrotic foci and haemorrhagic spots on the
surfaces. (Fig 1). The gall bladder was 3distended with thick
irspissated greenish Trile (Fig 1).

The above firdings of liver were comparable with the
firdings of cfethuraman and Verma (1978) and Sethuraman et al.
(1273) in huffalo calves, Singh et al. (1973) in sheep and
Peer et al. (1920) and Prachan (1991) in goats with CTC incduced

heratotoxicity.

Kidneys showed presence of few focl of Petechial
haemarrhages and congestion which similates with the cYrserva-
ticns of Sethuraman and Verma (1973) add Sethuraman et al.
(1973) in buffalo calves, Singh et al. (1973) in sheep ard
Peer et al. (1990) and Pradhan (1991) in goats with CTC induced
hepatctoxicity. Cut surfaces which revealed severe congestion
at the corticomedullary junction (rig 2), simiates with the
ot servation of Pradhan (1991) in goats. However, Peer et al.
(1990) also reported mottled appearance of the kidneys, which

v:as not observed in thils study.

lungs were red in colour, congested and odematous
with areas of consclidation and were surrounded by mild emphy-
sematous areas in the lobes (Fig 3), which similates with

the ofservations of Sethuraman et al. (1978) in buffalo calves,



Fig. 14_§h1§rqed liver with distended gall bladder
and congestion and haemorrhagic spots on
the surfaces.

Fig. 2 Severe congestion at the corticomedullary
junction of the kidney.



Fig. 3 Congested and odematous lung with areas
of consolidation.

Fig, 4 Pale discoloured heart,
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singh et al. (1978) and Angus and 3reig (1978) in cheep and
Peer et al. (1990) and Pradhan (1991) in goats with CIC induced

her=totoxicity.

The heart showed pale discolou__ration (Fig 4)
without any other changes which similates with the otservaticn
of Pradhan (1991) in goats. Yo gross changes of the heart of
sheep with CIC polsoning was reported by Singh et al. (1973),
but, Sethuraman et al. (1978) in buffalo calves and Angus and
3reig (1979) in lamks okserved haemorrhagic epicardium and Peer
et al. (1990) in goats obtserved pale discolouration with mild

degree of hydropericardium in joats with CIC poisoning.

4,2.4.2 Histopathological changes

I.iver - The normal architecture of the hepatic paren-
chyma was found altered moderate to markedly in most of the
cases. !Most of the liver lobules exhibited centrilobular dege-
neratior and coagulative necrosis (Fig 5). Moderate fatty
changes were encountered in the hepatic cells. There were
moderate to mascsive haemorrhages around the central veins and
sinusoids of the hepatic chords. Degeneration and necrotic
changes were also otserved away from tre central vein. (Fig 6).
The above changes in liver were comparable with the findings
of vinterhalter (1942), 3allagher (1960), Eoyé (1962), 3allagher
(1964), Balv and Janapathy (1966), Seawreght and Mclean(1967),

Caple ané Heath (1971), =2lemu et al. (1977), sethuraman and



Fig. 5 Section of the liver showing centrilobular
degeneration and coagulative necreosis after
ce adminisgration. H&E X 100.

Fig. 6 Section of the liver showing haemorrhages
and necrotic changes around the central vein
after CTC administration. H & E X 450.



Verma (1978), <ingh et al. (1978), Pandey et al. (1932), Sharma
et al. (1984) Dwivedi et al. (1986), Dange et al. (1936),

Feer (1937), Bradfold (1990) and Pradhan (1991) in different

specles of animals in CTC induced hepatotoxicity.

Except centrilobular necrosis, some places showed
peripheral dejeneration and necrosis. The hepatic cords were
distorted anc there vere complete absence of hepatic cells in
scme places. There were sinusoidal dilation and congesticn
and proliferation cf reticuloendothelial cells. There were
agjregation of mononuclear cell s towards the central vein. The

proliferatior of kile duct was also noticed.

Other changes included infiltration of moncnuclear
calls in the periportal areas and around the central veins,
similatec the okrservations of Mahanta (1934) in buffalo calves,
ctharma et al. (1934) in dogs and Peer et al. (1990) =nd Fradhan
(1991) in goats. The degenerative and necrotic changes of the

liver away from the central veins were also orserved (Fig ¢€).

Kidneys - Kidneys also chowed moderate to marked
degenerative and necrotic changes which w ere seen more in the
tuules tran inh the glomeruli. Eoth the proximal and Jdistal
corveoiuteé tulules showed different degrees of degeneration
vhich corroborates with the findings of Setchell (19€1) in sheep

and Mottelib et al. (197€), Peer (1987) and Pradhan (1991) in

doats with CTC poisoning.



Fig. 7 Section of the kidney (glomerulus) showing
hypertrophy and obliteration of Bowman's
space after CIC administration, H & E X 450.

Fig. 8 Section of the lung showing emphysema
following CTC administration, H & E X 100.
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In some tubules, epithelial casts were present ard
the entire lumina of the tubules were filled with casts. Te-
tachment of the epithelial cells from the basement memtrane
was also evident in many tubules and the lesions were found
ir both the deccending and ascending tukules. These changes
wvere due to nephrotoxic effects of the carbontetrachloride.

However, in scme places casts were formed ky the erythrccytes.

The gldmerufar changes were characterised ty hyper-
trcphy of the glomerular tuft leading to okliteration of Ecwmamn's
srece (Fig 7). In some places capillary tufts were fisinte-
grated, Hypertrophy of the glomerular fuft was also reported
by Setchell (19€61), and Singh et al. (1978) in sheep and Lradfold
(1990) in large animal and Fradhan (1991) in goats with CTC
poiscrirg. Congestion of the capillaries in the glcmerular
tufts were also noticed which similates with the observation
of Pradhan (1991) in goats., In addition to the above fircdings,

intertulular spaces showed haemorrhagic changes ard coagulation

of ervthrocytes in scome places.

However, CSeawright and lclean (1267) in sheep and
cethvraman et al. (1978) in ruffalo calves noticed fatty chranges
in the tukular epithelium of the kidney. cingh et al. (1973)
noticed eosinophilic prcliferation of the tukular epithelium and
there were areas of focal haemorrhages in the interstitium of
Yott cortex and medulla of the kidneys. MNahanta (1984) repcrted

lymphocytic infiltraticon and vacuolar degeneration of epithelial
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cells of ruffalo calves, while, Peer (1987) roticed varying
amounts of proteinous materials ir empty Eowman's spaces in

goats.

lungs -
HEi stecpathologically, the lungs cshowed varvingy degrees

of congesticn, intraalveolar exudation cf moncnuclear cells,

alveolar ccllapse and compensatory emphysema (Fig. 8).

come of the changes corrokorated with the findings of
3allagher (1960), singh et al. (1973) and Angﬁs and Sreig (1979)
ir sheep, Sethuraman et 21.(1973) in buffalo calves and Feer
(1987) and Prachan (1991) ir goats with CTC poisoning. Alveclar
erphysema was prokably due to outcome of the strenous respira-
tory effects to exhale the aksorkted CTC from the lumer (Clarke

ar@ Clarke, 1975).

The alveocll were either packed with erythrocytes and
irflammatory exudates. The alveolar vessel s were dilated and
were packec with erythrceytes and inflammatory cells (Fig. 9).
The damage were more seen towards the perirrenchial! areas. The
Yronchial epitheliur showed severe necrotic and inflammatory

ctanges and infiltratec¢ with mononuclear cells.

Thickening of the rronchial walls in many places was
orserved. Formation of thrombus withir the vessels of the peri-
ronchial areas (Fig. 10) noticed. Frocliferaticrn of lymphoid

cell s were alco seen in perikronchea’ areas. Thesce findirgs



Fig. 9 Section of the lung alveoli are packed up

with inflammatory cells of mononuclear
variety after CTC administration. H & E X 450.

Fig. 10 Section of the lung showing formation of
thrombus within the vessel of the peribron-
chial area and hyperplasia of the peribron-
chial lymphoid cells along with thickening of
the bronchial wall after CTC administration.

H&E X 270,



Fig. 11 autta of the heart showing loss of stria-
' tion of mf:tbrn- after gm uan:l.nis:tntica.
& E X 450.



135

sirilated with the observation cf Pradhan (1991) in goats. In
additior to the atove changes, brorchial lumina partially
filled with degenerative necrotic cells were alsc noticed.
These charges might be cdue to the toxic effect cf the carkonte-

trachloride,

Feart -

The section of the heart showed epicardial and myocar-
dial haemorrhages along with congestion of tlood vessels. This
finding corrcrorates with the observations of cethuraman et al.
(1978) 1in sheep, lNMahanta (1934) in tuffalo calves and Pradhan
(1991) in goats. Haemorrhagic pericarditis were alsc observed.
Coagul ative necrosis of the cardiac muscles and fatty changes
ip the myocardium were al sc noticed. There were loss of stria-
tion (Fig. 11) and infiltration of monoruclear cells in retween
the myofirrils. The granular and vacuolar degeneration was
observed ir the mycfikrils which are ir conformity with the
firdings of Peer (1937) arnd Fradban (1991) 1ir goats. In addi-
tion to it, thromkus formation towards the pericardium was also
orecerved. However, accumulaticn of lipid in the myccardial

firree revorted@ ky Seawright and Mclean (1967) was not okcerved

in the present study.

4.3 OCrservatiors on Experimentally Induced Hepatitis in_ JSoats

treated with Vetliv ( Sroup III)

The therapeutic measures were carried out in 5 goats

of 3roup III with Vetliv, from 24 hours after 2nd dose (3ré day)
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of CTC admiristration, sioce the severity of the disease was

marked clirnically in all the animals ky this time.

There 1is no report avallable regarding the protective
and curative effects of Vetliv against liver damage in animals
but some of its ingredients have keen reported to stimulate the

hepatic functiors by different workers.

Cne important herbal ingredient, Andrograrhis paniculaka
has been reported to act effectively against loss of arpvetite
and general debility by Kirtikar and Easu (1975) and 1is an
useful antipyretic, febrifuge and cholagogue and alsoc showvs
satisfactory results in sluggish liver (Nadkarmi, 1976) which
increases the biliary flow and liver weight (Choudhury, 1971)
and is effective in protecting liver damage (Lwivedl et 2l.,

1986) .

Kirtikar and Basu (1975) opined that Cldenlandia corym-

Yosa, the other ingredient of Vetliv, is useful in the treatment

of fever, jaundice and other diseases of liver.

Asteracartha longifolia was reported to be an useful

against the inflammation cf liver, ascites, anaemias and consti-

vation ty Kirtikar and Basv (1975).

Kirtikar and Basu (1975) also remarked that luffa-
acutangula var amara, the other ingredient of Vetliv is an
useful antipyritic ang is also effective against the jaundice,

which occurs due to liver disorcers.



Table 11a. Clinical otcservations in eyverimentally induced@ hepatitis in goats and 1its
theravy with Vetliv of Sroup III

Parameters Pre-treatment (days) . Pcst-treatment (days)

0 2 3 6 9 12 15 13 21
ullness/depression 0/5 5/5 5/5 5/5 2/5 2/5 0/5 0/5 0/5
loss of appetite 0/5 5/5 5/5 4/5 2/5 2/5 0/5 0/5 0/5
Dirrhoea 0/5 2/5 3/5 3/5 1/5 0/5 0/5 0/5 0/5
Incoordination 0/3 2/5 4/5 3/5 1/5 1/5 0/5 c/5 0/5
Aimless movements 0/5 3/5 4/5 2/5 1/5 0/5 0/5 0/5 0/5
Rough hair coat 0/5 5/5 S/5 3/5 3/5 1/5 0/5 0/5 0/5
Pale to vellowish
mucous mehbrane 0/5 5/5 5/5 5/5 2/5 1/5 0/5 0/5 0/5
Fasal d&ischarge 0/5 3/5 4/5 3/5 0/5 0/5 0/5 0/5 0/5
Chewing like movements 0/5 1/5 3/5 2/5 0/5 1/5 0/5 0/5 0/5
Trembling of limbs 0/5 2/5 4/5 2/5 1/5 1/5 0/5 0/5 c/5
cuivering of muscles 0/5 2/5 4/5 2/5 1/5 0/5 0/5 0/5 0/5
Coma 0/5 0/5 2/5 0/5 0/5 0/5 0/5 0/5 0/5
Falling/lyirg on grotrd o/5 0/5 2/5 0/5 0/5 0/5 0/5 0/5 0/5
Death 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

el



TaXle 11b. C(linical observations in exrerimentally induced hevatitis in goasts and its
therapy with vetliv of Grour III (Mean + S.E.)
Day Terperature Pul se rate Respiration Ruminal motility Body weight Yo. of
(°F) (per min.) (per min,) (per 5 min,) ( in kg) animale

0 102.28 76.20 26.20 6.60 11.20 5
+ 0,26 + 1.93 4 1.77 + 0.24 4 0,73

2 103.46* 93.60%** 32.60* 2.60%** 10.72 5
+ 0.47 4 2.48 1 2,33 F 0.51 + 0.68

3 103.,96* 106.20** 35.60** 2.40 %% 10.40 5
4+ 0.57 + 3.14 I 2.54 +0.24 + 0.64

6 103.32 92,20%* 30.00 3.60** 10. 8 5
4+ 0.40 + 2.71 + 2.07 + 0.31 + 0.65

9 102.54 80. 20 27.60 5.80 10.54 S
+0.17 + 3.21 + 2.08 + 0.37 + 0.68

12 102. 34 77.80 26.60 €6.60 10.76 S
+0.21 &+ 2.87 4+ 2.15 4+ 0.24 + 0.65

15 102.44 76.20% 26.40 €.80 10.85 )
+0.23 3 2.13 + 1.69 + 0.37 + 0.66

13 102.40 77.40 26.80 6.40 10.98 5
+0.20 4 2.65 + 2.03 + 0.40 + 0.71

21 102, 36 76.60 27.60 7.00 11.03 -]
+ 0,13 + 2.50 + 1.57 + 0.40 + 0.72

* = Statistically significant at 5% level (P / 0.05)
Statlistically significant at 1% level (F / 0.01).

6tT
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Rough and dry hailr coat, okserved in all the animals,

disappeared completely on 15th day of the experiment.

Pale to vellowish mucous memkranes, okserved in all
the anirals also disappeared completely from 15th day of the

experiment, The iIngredients of Vetliv, Cldenlandia corymrosa,

Iuvffa accuntangula Var amara and Berbaris aristata are

effective in corrective jaundice while Fhyllanthus emkilica and

Asteracantha longifolia are useful in correcting araemia
(Kirtikar and Fasu, 1975). Vetliv pcwder, might be due to its
curative effect on the rejyeneration of liver cells, helped in
the synthesis of plasma proteins, corrected anaemia and thus
helped in correcting the pale discolouration of the mucous mem-
Yranes., Similarly, its cholagogue action helped to increase

the biliary flow to correct jaundice.

Xagal discharge okserved in 30% of the animals on 3rad
day of the experiment, disappeared completely on 9th day,
following treatment with Vetliv, Cther symptoms like chewing
like movements, trembling of limbs and cuivering of muscles
obcerved in some animals alsc disappeared on 9th day. Vetliw,
teing a hepatic stimulant drug, helpled ir correcting hypoglv-

cemia and thus helped in correcting nerwvous manifestations.

Coma and lying/falling on the ground recorded in 2
animals on 3rd day of the experiment, disappeared on or before
€th day following treatment. The recovery was probably due to

faster regereraticn cf hepatic parenchyma with Vetliv.
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However, in this present study, no death vas recordeq
which supports the mechanism of regeneraticn of hepatic paren-

chyma with Vetliv powder.

The mean values of temperature, pulse rate, respira-
tory rate, ruminal motility and body weights of group ITII ani-

mals have teen presented in Table 11k.

' The Yoy tempermture increased significantly (P /0.0F)
on 3rd day (102.96 + 0.57°F) from its 0 day value of 102.23 +
n.26°F 1but declined rapidly thereafter following treatment.

Andrographis paniculata and luffa geutanqula var amara and

Cldenlancdia corymbosa, the irngredients of Vetliv have keen
revorted as effective antipyretics ty Nadkarni (197€) and
Kirtikar ancd Easu (1975) respectively. Therefore Vetliv was

useful in correcting the fever of these animals of group III,

The pulse rate which increased significantly (P/0.01)

from the rase value of 76.20 + 1,93 per min. to 10€6.20 2,14

per mir, orn 3rd day of the experiment, remrained significantly
(r £ n.01) elevated upto 6th day and reached to ncrmal level

cn 12th day (76.20 + 2.13 per min.).

The mean resplratory rate recorcded on 0 day was 2¢.20
+ 1.77 per min., ircreased significantly (P £/ 0.r1) from 3ré
day (35.60 4 2.54 per mir.) but declined promptly thereafter

and returned to its normal level on 9th day. <Since Vetliv
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stimulates the hepatic function, therefore corrects anaemia and

thus helps in reducing pulse and respiratory rates.

The rumiral motility of healthy goats (0 day) was
€,60 + 0.24 per 5 mir,, declined significantly (F / 0.01) frcm
3rd day (2.40 + 0.24 per 5 mir.,) rut increased gracually and
returned to normal rate on 12th cay (6.60 + 0.24 per 5 min,).
The values on the 6th and 9th days were statistically signifi-
cant as evident is Table 11b. Vetliv might have corrected the
general debility and inappetance ir animals and thus indirectly

may ke resporisible for increased contractile activities of the

rumene.

The mean value of the kody welight orserved on O day
was 11.20 + 0.73 kg, decreased to 10.23 + 0.65 kg on 6th  day
and ther increased gradually and reached to 11.03 + 0.72 kg on

21st day of the experiment, following treatment with Vetliv.

Dwivedi et al. (1936) repcrtec that, Andrographig
paniculata (an ingredient of Vetliv) helps to increase the
weight gain in rakrlites with CIC induced hepatopathy. It is
therefore postulated that, Vetliv stimulates the hepatic fun-

ction, induces metabolic process and thus help in increasing

body weight gain.

4.3.2 Haematological study

The changes of the haematological okservations of

3roup TII animals have keen represented on takle 12 and 13



Table 12.

Haematological observations in experimentally induced hevatitis in goats and
its therapy vith Vetliv of 3roup III (Mean + S.E.)

DaYS Haernog] obip TEC PCV MCV MCH MCHEC No.of
(g/a1) (millions/ (%) (cubic (micro (%) animals
cubic mm) microns) micrograms)
0 9,34 10.87 31.40 .97 8.62 29.83 5
40,37 X 0,58 F 1.57 4 0.53 + 0.18 + 0.61
2 7.80% 8.53* 24.60* 83.21 9.22 32.21 5
+ 0.31 1 0.55 4 2,01 4+ 1.08 +0.38 + 1.74
3 6.56%* €.T2%* 19,60 ** 29.21 9.90* 33.89* S
€ T.18** 8.01%* 22.80** 27.88 9.01 31.98 5
£ 0.17 + 0.41 + 1.46 + 2.€1 + 0.30 + 2.01
9 7.88* 8.15%*% 26.80 33.43 9.74 29.89 S
+0.20 + 0.41 + 1.85 + 3.66 o 0.42 +1.82
12 8.70 9,27%* 23.60 30.64 9.73 30.99 5
+ 0.31 &+ 0.4° + 2.09 t 2.19 4 0.30 I 2.13
15 8.88 10. 23 30.00 28 .67 8,69 30.17 5
+0.23 4+ 0.35 + 2.07 + 2.45 4+ 0.19 x 2.14
13 9.16 10.84 29.80 27.60 8.47 31.58 5
+0.24 +0.42 + 2.08 + 2.17 + 0.16 + 1.76
21 9,54 10.98 31.20 23.59 8.71 30.39 5
+0.27 + 0.4€ &+ 1.77 + 2.09 4+ 0.19 + 1.57

* = Statistically significant at 55 level (P / 0.05)
*% = Statistically significant at 1% level (F / 0.01)

eEPT



Tahle 13. Haematological okservations in experimertally induced htepatitis in goats and
its therapv with Vetliv of 3Srour III (Mear + S.E.)

Clotting time TLC LLC( %) No. of
(min. sec,) (thousands/ animals
cubic mm) Lyvmphocytes Neutrophils Eosino Baso- Monocy-
phils phils tes

2 min., 43 sec. 10. 29 56,60 3B.60 3.20 0.40 1,20 5
F 1.07 + 1,36 +1.50 +0.20 +0.24 4+ 7.49

3 mir, 21 sec. 10.94 43 .80 ** 46,.40%* 2.60 0e20 1.00 S
+ 0.94 4 0.86 + 1.03 +0.40 4+ 0.20 4+ 0.32

3 mip, 35 sec. 11.92 42,60%** 52.40** 4.20 0.20 0.60 s
+0.71 4+ 1.36 4 1.43 + 0.66 4 0.13 1 0.40

3 min. 15 sec. 11.29 47,20%* 43 .40** 3.20 0.40 0.80 S
& 0.88 4 1.59 + 1.91 F 0,37 4+ 0.24 + 0.20

3 min, 8 sec. 10.71 53,20 42.40 3,00 0.60 0.80 5
X 0.99 & 1.88 1 1.72 2 0.32 4+ 0.40 d 0.37

2 min. 33 sec. 10. 35 55.40 39.60 3.20 0.20 1,20 5
+0.92 + 1.36 + 2.06 +0.20 40.20 +0.37

2 mir, 42 sec. 10. 21 56.80 33.40 3.00 0.20 1.60 S
+ 0.97 + 1.65 + 1.91 4+ 0.32 4+ 0.20 +0.24

2 min, 52 sec. 10,24 57.00 3B.20 3.00 0.60 1.20 5
+ 0,99 + 1.52 + 1.85 4+ 0.32 +0.24 4+ 0,37

2 min. 45 sec. 10.12 57.40 3.00 3.20 0.40 0.80 8
1 0.97 + 1,33 + 1,92 + 0.20 +0.24 4+ 0.37

* o Statistically significant at 5% level (F / 0.05)
** = ctatistically sigrnificart at 1% level (P / 0.01).

1a4"
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4. 3. 2. 1 HaernoglObin

The mean value of haemoglorin level recorded on 0 day
vas 9.34 + 0.37 g/dl, decreased significantly on 2nd day (7.30
4 0.31 g/dl) and 3rd day (€6.56 + 0.23 g/dl). Thereafter the
values increased gradually and reached to 9.16 + 0.24 g/dl on
13th day of the experiment, though the mean values of day 6 and

9 +ere found to be statistically significant. Fhvllanthus

embilica and Asteracantha longifolia., the ingredients of Vetliv

are reported to be useful in correcting anaemia by Kirtikar and
Fasu (1975). Therefore Vetliv, reing a herbal hepatotonic
stimulated the hepatic functions, and thus helped to decrease
the cell destruction and to increase the adequate cell production,
+hich vltimately helped to increase the haemoglobin concentra-

tior.

4.2.2.,2 Total erythrocyte court

The average total erythrocyte count recorded on 0 day
was 10.87 + 0.53 millions/cubic mm., decreamed significantly
(P £/ 0.05) from 2nd day (3.53 + 0.55) ohwards, reached mirimum
to 6.72 + 0.55 millions/curic mm. cn 3rd day (significant at
P / 0.01). Thereafter, the values increased gradually followirg
treatment with Vetliv and keccme normal on 13th day. However
the values vnto cday 12 were found statistically significant
(Table 12). Vetliv, the hepatotonic, helped to decrease the
cell dstruction and to increase the cell producticn and thus

helped to increase the total e rythrocyte count,
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4,2,2.3 Packed cell volume

The mean value of packed cell volume recorded on 0 Aay
was 21.40 + 1.57 ¢, decreased significantly (F Z N.05) from 2ng
day (24.60 + 2.01%) opwards and reached minimum to 19.60 + 1.43%
on 3rd day (significant at P/ 0.01). Thereafter, the values
increased gradually and returned to its normal level on 21st
day (21,20 4 1.77%) following treatment with Vetliv (Table 12).
Vetliv, the herbal hepatotonic stimulated the liver function;
helped to increase the cell production and decreased cell destruc-

tion and thus helped in increasirg packed cell vclume level.

4.3.2.4 Mean corpugcular_ volume

The initial average value of mean corpuscular vclume
recorded on 0 day was 23.97 4+ 0.58 cvkic microns, did not shcw
any =ignificant variaticn either fcllowing CTC toxicity or with
treatment of Vetliv and reached to 23.59 4+ 2.09 cubic microns

2t the end of the experiment.

4.3.2.5 Mean_corpuscular haemoglobin

The average value of mean corpuscular haemoglobin
recorded cn C day was 3062 4 0.13 micro micrograms, increased
significantly (F / 0.05) and reached maximum to 9.90 + 0.49
micro micrograms on day 3 tut thereafter d eclined gradually
and returned tc its normal level on .69 + 0.19 micro micrograms

eon 15th day of the e xperiment followirg treatment with Vetliv.
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4.3.2.6 Mean corpuscular haemoglobir concentration

The initial average value of mean ccrpuscular haemo-
globin concentration (29.83 + 0.€1%) also increased statisti-
cally (P / 0.05) to 33.39 + 1.39 % on 3rd day (Takle 12) but
Cecreased gradually and refurned to its normal level (29.39 +

1.82 %) on 9th day following treatment with Vetliv,

The akove three values, i.e. MCV, MCH and MCHC
depends on the values of haemoglobin % TEC concentration and
FPCVY. Therefore raplid correction of these three later values
following treatment with Vetliv, helped to kring their nommal

level s promptly ir this experiment in comparison to 3roup II.

4.3.2.7 Clotting time

The mean value of clotting time recorded on 0 day was
2 min. and 43 sec., lncreased gradually to 3 min. and 35 sec.
on 3rd day. Thereafter the values declined gradually and re-
turned tc normal on 12th day (2 min, 43 sec.) following treat-
ment with Vetliv (Takle 13). Vetliv, keing an herbal hepato-
tonic stimulated the liver function, promcted the synthesis
of plasma proteins including prothrombin and fikrinoger, also
telped in absorption of vitamin K and thus vl timately helped

to reduce the clotting time.

4,32.,2.3 Total leucocyte count

The initisl mean total leucocyte count recorded' on

0 day was 10,29 + 1.07 thousands/cutic mm,, increased gradually
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and reached maximum to 11.92 + 0.83 thousands/cubic mmr on 3rd
day. Thereafter the values decreased gradually anc reached to
its normal level on 12th day (10.35 4+ 0.92 thousands/cubic mm.)
fecllowing treatment with Vetliv (Takle 13). Some herbal ingre-
dlents of Vetliv mertioned earlier, help to reduce the inflamma-
tion of liver and thus might have helped to decrease the level

of total leucocyte count.

4.3,2,9 Differential leucocvte count

The differential leucotyte count of the present study

of the animals of GSroup III have been presented on takle 12.

The mean lymphocyte percentage reccrded on 0-day was
56.60 + 1.36% decreased significantly (F / 0.01) and reached
rmipirum to 42.60 + 1.36% on 3rd day. The values then increased
gracdvally and reached to normal level of 56.80 + 1.65% on 15th

day following treatment with Vetliv.

On the other hand, the mean neutrophil percentage was
33.60 + 1.50% on 0 day, increased significantly (P Z 0.01) and
reached maximum to 52.40 + 1.43% on 3rd day. Eut followirg
treatment with Vetliv, the values decreased gradually, ané re-
turned to normal level (38.40 + 1.91%) on 15th day, though the

value on dav 6 (43.40 + 1.91%) was found statistically sigrifi-

cant (F / 0.01).

The eosinophil percentage prior to treatment with Vet-

1iv was higher tut following treatment, became normal.
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The variatior of the monocyte anc¢ trasophll percentage
are nct marked (as evident ir Takle 13) refore and after treat-

ment with Vetliwv.

Vetliv reduces the inflammatior and thue helps to ror-

malise the lymphocyte and neutrcrhil percentage rapidly.

The changes in the differential leucocvte ccunt ir the
early ctage of the experiment suggest the inflammatory changes
cf the liver, ktut followinrg treatment with Vetliv, increase in
the lymphocyte% and decrease in the neutroohil % irdicates the

reducticr of the hepatic inflammatory changes.

4.3.3 Liver furnction tests

The changes in blood kiochemical prcfiles of the

animals of 3roup III have beer depicted in Takles 14 and 15.

4.3.3,1 Flooé glucose

The average rlood glucose level decreased significantly
(r £ 0.01) from its 0-day value of 57.29 + 2.35 mg%, to 35.09 4+
2,93 mgst or nd day and 23.00 + 4.11 mg% on 3rd day. The level
thereafter gradually increased, and reached almost to normal
level of 59.47 + 3,09 mg¥% on 15th day of the experimert fcllow-
irg treatment with Vetliv, thoﬁgh the wvalues on day 6 and 9
were statistically significant (P / 0.01) (Table 14). Vetliwv,
being a hepatic stirulant drug might have stimulated the carto-

hydrate metakolism including increased glycolytic activity and



Table 14. Blood biochemical changes in experimentally induced hepatitis in goats and its
therapy with Vetliv of Group III (Mean 4+ S.E.)

LCays Blood Serum Albu- 3lobulin A/ Icteric Van den Bergh Nec, cf
glucose proteir min ratio index test anirale
(mg %) (g¥) (g%) (g9) ¢
N 57.29 €.63 3.39 2.74 1.42 5,09 -ve 5
2 38,09 ** 5.90 3.19 2.71 1.18 11.67** +ve 8
4 3,93 +0.28 1 0.24 1 017  Ce12 40 .56
3 28,00%* 5.77 2.97%* 2.30 1,06%* 19,73 ** +ve 5
I 4.11 +0.,31 +0.30 + 0.30 +0.11 4+ 0,65
6 36,17** 5.74 2.99%* 2.75 1.00* 11.37** +ve 5
4 3.65 +0.34 +0.28 4+ 0,09 & C.0° 4+ 0,33
o 43,48 %% €.09 3.36 2.73 1.23 3697 %* -ve S
+ 3.8 +0.34 +0.21 +0.24 4+ 0.08 + 0,98
12 51.78 €.40 3.72 2.68 1,39 €.46 ~-ve 5
+ 3.1€ 40.65 +0.18 +0.31  +0.09 +1.04
15 59.47 €.59 2.39 2,70 1.44 5.13 -ve 5
4 3.09 +0.33 +0.1° + 023 4+ 0.04 40.63
+ 3.13 +0.24 +0.23 4+ 0,19 4 0.0€ 1 0.58
21 59.27 €.E0 3.39 2.71 1.43 5,12 -Vve 5
+ 3.14 +0.27 +0.24 +C.33 £ 0.07 + 0.46

* ctatistically significant at 5% level (F / 0.05)
wx otatistically significantat 1% level (F / 0.01)

0st



Table 15. Blood biochemical changes and serum engyme activity in experimentally(induced
hepatities in gecats and its therapy with Vetliv of 3roup III (Mean + S.E.)
Pays Total Cerum XT (pg pyrvvic GPT AF (Rodansky Nc., of
Yilirvkin Choleste- acicdy/ml (pg pyru-  units/100 ml) animals
(mg¥%) rol (mg¢) vic acigmd
0 0.31 110,93 938.21 23.03 3.93 5
2 0.93%%* 158,70 ** 333,13*% 65.,21%* o 22K% 5
3 1,12%* 190.1€** 434,.21%* 78 ,93** 11,16** 5
4 0.16 411,51 +15,n7 + 6,58 + 1.23
€ 0.,96** 134,72%* 368.223** 68 .8 3** T.23%** 5
+0.12 9.2 +12.07 +8.83 4+ C.73
9 0.69* 162.62** 134,26%* 50,17 ** 4.09 5
+ 0,14 +8.27 +10.23 + 6.41 + 0.74
12 0.46 140,06 * 129.46** 39.12 4.12 5
+ 0,09 + 6.38 +3.42 + 5.21 + 0.56
15 0.40 115.16 9€,. 26 29.21 3.99 5
&+ 0,08 + 7.55 4+ 7306 + 3.01 1 0.47
18 0.33 115,49 101. 37 31,23 4,26 5
4 0,05 +7.21 + 6,51 + 2,19 + 0.48
21 0.32 112.76 96.93 30.17 3.97 5
+ 0,05 + 6.47 +9.23 + 2443 + N.33

* sStatistically significant at 5% level (P / 0.05)
*k Statistically significant at 1% level (F / 0.01)

161
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gluconeogenesis of the liver cells and thus helped to increase

the blocd Jlvcose level.

4e3e3%,2 Serum ovrotein

The mean total serum protein level dié not change
significantly at any stage of these animals of 3roup III.
The values however varied in between 6.63 + 0.27 g% to 5.74 +
0.34 g% durirg this study.  However, the albumin level sigrifi-
cantly (P / 0.05) declined fram ites O day value of 3,89 + 0.23
g? to 2.97 4 0.33 g° on 3rd day of the experiment but increased
gradrally and reached to nommal level on 15th day of the experi-
ment in these animals of 3roup III while there was no significant
variation of serum glokulin level throughout the experimental
study. The A/3 ratic hcwever cCecreased gradually from its 0
day value cf 1.42 + 0.10 . to 1.06 + 0.11 : on 3rd day and
thereafter ircreased gradually and reached to normal level on
15th day (Takle 14) following treatment with Vetliv. Vetliv,
reing a herral hepatotonic might have helped in regeneration of
hepatic parerchyma cell s and thus helped in the synthesis of
plasma proteins especially the albumin, since all the fractiors
of globulin are not synthesised in the liver (Mullen, 1976).
LCecrease in the total serum protein and A/G ratic was due to
decrease in albumin concentration due to hepatotoxicity in the
early part of the experiment. Following therapy with Vetliw,
the improved alktumin concentration helped to increase koth the

total rroteir :evel and A/S ratio.
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4,2.23.,3 Icteric index

The mean serum icteric index level increased rapidly
(p / r.01) from its n day value of 5,09 + 0.43 urits to 1¢.73
+ N.65 units on 3rd day and the values thereafter declined
gradually, though remained significantly elevated (P / 0.01)
upto 9th Say (3.97 + 0.98 units) from its 0 day value and
reached tc normal level or 15th day (5.13 + 0.63 units) (Takle
14). Vetliv probably helped in toning vp of the liver which
might have helped in rapid nommalisation of the icteric index

level in these animals of 3roup III.

4.3.3.4 Van den Eergh_ test

The Van den Bergh test showed positive reactions from
day 2 to day 6 only in these animals (Table 14). This indica-
ted improvement of hepatic functions followirg treatment with
Vetliv, showing normal conjugation and excretion of bilirubin

inte the bile canaliculi,

4.3.3.5 Serum bilirubin

The serum total tilirubin on 0 day revealed 0,31 +
0.04 mg% which increased significantly (P / 0.01) to 1.12 4+
0.0€6 mg% on 3rd day ard thereafter the level decreased gradually
and became normal (0.33 + 0.05 mg%) cn 1.3th day of the experi-
ment (Takle 15), following therapy with Vetliv thcugh the values

of day 6 to day 9 were significant (F / 0.05).
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Pearscn and Cralg (1930) reported that increase in
serum bilirukin level indicates fallure of excretory function
of the liver. The irgredients of Vetliv which were useful in
correctirg jaurdice and liver dysfunctiocns as mentioned ear-
lier might have helped to ccrrect the hepatic function and thus

helped in reducing serum bilirukin content.

4.2,3.6 Serum cholesterol

The mean serum chclesterol level increased significen-
tly (P /0.01) to a maximum level of 190,16 + 11.51 mg% on 3rd
day from its 0 day value of 110.93 + 6.93 mg%, but reached
thereafter to normal level (115.49 + 7.21 mg%) on 13th day cf
the experiment following treatment with Vetliv (Table 15).
Hcwever, the values from day € to 12 were significant from the
0 cay value. Vetliv, keing a hepatlc stimulant helped effec-

tively in normal synthesis and excretion of chclesterol ard

thus helped to reduce the chclestercl level following therapy.

4.3.2.,7 Serum enzymes o

4.3,3.7.1 Serum glutamic oxalacetic transaminase

The serum 30T level observed on 0 day was 93.21 + 4,37
/ng pyruvic acid/ml, increased highly significantly (P / €.01)
and reached maximum on 3rd day ( 484.21 + 15.07 /ng pyruvic acid/
ml). Thereafter the level gradually decreased to the normal

level of 9€.26 + 7.03 /ug pyruvic acid/ml on 15th day of the



155

exreriment, though the values revealed significantly (P / 0.01)
elevated upto:12th'eay of the experiment (Takle 15). This
Aecreasing trend of the serum enzyme activities might be due to
the gradual repairative process of the damaged liver with Vetliv,
towards the end of the experiment, which was alsc supported by

the histopathological examination cf the liver.

443.3.7.2 Serum glutamic pyruvic transaminase

A significant increase in serum GPT level was alsc
okserved from its 0 day value of 23.03 + 2,23 /ug pyruvic acid/
ml to 73.93 + 6.53 /ug pyruyic acid/ml on 3rd day. Thereafter
the values gradually declined and reached to its normal level on
22.21 + 3.01 /pg pyruvic acig/ml on 15th day of the experiment,
though the mean values remained significantly (P / 0.01) elevated
upto 9th day (Tarle 15). Vetliv, keing a hepatic stimulant
herbal hepatotonic, helped to reduce the cellular damage and
leakage of the enzymes and thus helped to reduce the serum JpPT

level.

4.2.3.7.3 Serum alkaline phosphatase

The average alkaline phosphatase activity was aleo found
to ircrease signifieantly (P / 0.01) from ites 0 day valve cf 3.93
4 1.13 BEC/1n0ml1 to the maximum level of 11,16 + 1.23 BU/100 ml on
2rd day, but the values decreased g radually thereafter and rea-

ched almost to normal level on 15th day (3.99 4 0.47 BU/100 ml)



Fig. 12 Section of the liver showing regenerated
hepatocytes with few mononuclear cells and dead
ervthrocytes in the central vein following
therapy with Vetliv. H & E X 270.

Fig. 13 Section of the kidney showing more or less
normal picture but cests are present follow-
ing therapy with Vetliv. H & E X 100.
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gcats with CTC induced hepatitis treated with Tetrolivet gra-

nules on hertal hepatotonic containing Andrographig paniculata,

which is also a corstituent of Vetliv.

From thies remarkatle improvement with Vetliv it is
vostulated that along with the protective effect on the hepa-
tocytes 1t has al so the mitotic acitivity in the hepatocytes
vhich could escape degenerative changes in the course of CIC

poisoning.

Kicreys - The interstitial blood vessels were found ccngecsted.
There was mild congesticn of the glameruvlar tuft. Some tukular
Jurina were found to ccontain epithelial detritus and protein-
ous raterials. Kidney showed more or less nommal in appearance
rut milad tubular degeneration and occasional casts in the tuku-
les were also seen (Fig 13). These findings correlates the
firdings of Pradhan (1991) in goats with the therapy cf Tefroli-

vet granules, an other herbal hepatotcnic.

Iung s~ ILung alveoli showed inflamatory prepneumonic changes
occasionally ard peribronchial lymphatic nodes shcwed hyper-
plastic changes. The rronchial epethelium shcwed quite normal
in arnearance (Fig 14). There were accumulation of coagulated

rlocd materials within the peribronchial tlood wvescel-s.

Eeart - Section of the heart showed normal myocardium but mild
degerer=tive changes were also observed in some places. Hydro-
pic degeneration, loss of sﬁ&ation and focal areas of mycfitkri-

lar recrcsis were otserved. These finding corrokcrated with



Fig. 14 Section of the lung showing emphyuma‘
following therapy with Vetliv,
H&& E X 100.



Table 16a. Clinical observations in experimertally induced hepatitis and its therapy
with Iivel of Group IV

Parameters Pre-treatment (days) Post-treatment (days) _
0 2 3 6 9 12 15 18 21
Dullness/depressicnr 0/5% 5/5 5/5 4/5 2/5 2/5 0/5 0/5 0/5
lLoss of appetite 0/5 5/5 5/5 5/5 3/5 0/5 0/5 0/% 0/5
Di rrhoea 0/5 2/5 3/5 2/5 1/5 0/5 0/5 0/5 0/5
Ircoordination 0/5 3/5  4/5 2/5  1/5 o/5 0o/5 0/5  0/5
Ailless movements o/s 2/5 3/5 2/ 0o/5 0/5 0/5 0/5 0/5
Rough hair coat 0/5 5/5 5/5 4/5 3/5 1/5 0/5 0/5 0/5
Pale to vellowish mucous
memkrane 0/5 5/5 5/5 4/5 3/5 2/5 0/5 0/5 0/5
Nasal dischargje 0/5 3/5 4/5 3/5 1/5 0/5 0/5 0/5 0/5
Chewing like movements 0/5 3/5 4/5 2/5 1/5 0/5 0/5 0/5 0/5
Tremkling of limks 0/5 2/5 3/5 2/5 1/5 0/5 0/5 0/5 0/5
Quivering of muecles 0/5 1/5 3/5 1/5 0/5 0/5 0/5 0/5 0/5
Coma 0/5 1/5 2/5 0/5 0/5 0/5 0/5 0/5 0/5
Falling/lving on grocund 0/5 0/5 2/5 0/5% 0/5 0/5 0/5 0/5 0/5

Death o/5 o/5 o0o/5 ©o/5 ©0/5 0/5 0/5 0/5  0/5




Talle 1€ Clirical orservations in experimentally induced hepatitis in goats and its therapy
with Livol of group IV (Mean + S.E,)

Days Temverature Pul se rate Respiration Ruminal motility Foédy weight No. of
(°F) (per min,) (per min,) (per 5 min.) (in kg.) animals
0 102.28 76.40 25.80 6.80 11.2C 5
+ 0.31 + 1.93 + 1.43 +0.20 + 0.66
2 103,46 93,00%* 32.40%~ 2.60*%* 10.82 5
4+ 0.56 + 2.3 + 1.63 &+ 0.51 3 0.66
3 104.04~ 102,67 %* 39.20** 2,33%% 10.48 5
+ 0.56 + 3.54 X 1,65 4 0.37 4 0.69
6 103.70* 93.20** 29. 20 3.40%* 10.04 5
+ 0.55 + 3.15 + 1.24 + 0.24 1+ 0.63
9 102.92 82.80 26.20 5.80 10.26 5
+ 0.52 + 2.92 + 0.86 40.24 + 0,60
12 102.68 ~78.80 27 .40 6.80 10,62 5
3 0.44 4 2.71 & 0.93 1 0.37 2 0.67
15 102.52 76.80 26. 20 7.00 10.76 5
4 0.32 + 1.85 2 1.39 3 0.45 3 0.66
18 102.40 77.20 27.40 6.80 10.81 5
+ 0.26 &+ 1.16 4 1,36 1 0.24 t 0.6
21 102.30 76.60 25.40 €6.60 11,17 5
4+ 0.30 + 1,12 T 1.32 4 0.40 2 0.68
* = Statistically significant at 5% level (P / 0.05)

** = Statistically significant at 1% level

(p £ 0.01)

¢3t
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almleess movements observed in 3 goats of 3rour IV from 3rd Gay

also dilsarpeared ccmpletely from 9th gay.

Rough and 4ry halr coat observed in all the animals,
cisarreared Ty 15th day following treatment. cimilar imrrove-
rents with therapy of livol have also been reported by Mahanta

t al, (1983), in buffalo calves. ,

Pale to yvellowlish mucous membrane observed in all the
animals were found to be ccrrected by 15th day of the experiment.
The 11vol was due t0 1ts curative effect on regeneration of liver
cells which helped in the synthesis of plasma proteins and thus
helped in correcting anaemias. It alsc helped to improve the
excretory function cf the liver and thus helped alsc to release

of excess bilirukin to correct the icteric condition.

Nasal discharge observed in 60% of the animals orn 3rd
dav, also disappeared completely by 12th day following treatment.
Cther symptoms like chewming like movements, tremblirg of limbs
okserved in some of the animals disappeared@ completely on 12th
caye, while aquivering of muscles orserved in some animals dis-
arpeared by 9th day following treatment. Similar okservations
were also recorced by Mahanta et al. (1983) in buffalo calves.
livol, being a hepatic stimulant drug helped in correcting hypc-
JFlyvcemia and thus helped in prompt correctiocns of these nervcus

mani festationrs.
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Coma and lying on the ground noticed in 2 animals on
3rd day, disappeared from €th Gay. The recovery is probably
due to faster restoratiorn of hepatic parenchyma with Livel which

helped in prompt hepatic detoxification.

However, in this experimental study, nc death was
recorded which supports the mechanism of regeneration of hepa-

tic varenchyma with Livol.,

The mean values of temperatue, pulse rate, respiration,
rumiral motility and body weights have been presented in Table

1€k,

The body tempersture increased significantly (F / 0.05)
orn 3réd day from 0 dav, decreased gradually and recame normal
thereafter following therapy with Livol. Kirtikar and Basu

(1975) opined Soymida febrifuga, Terminalia beleria, Ichnocarous

frutescens, KNigells sativa, Fumari parviflora and Androjgraphis

panicul ata, the ingredients of Livol are the effective antipyre-

tics, which helped to reduce the fevec-.

The pulse rate increased significantly (P / 0.01) frcm
the 0 day value of 76.40 + 1.93 per min, to the maximum of 102.67
+ 3.54 per min. on 3rd day and thereafter the values decreased
gradually and became normal on 15th day (76.3C + 1.85) follecwing
therapy with Livol (Takle 16b), though the value of 6th day vwas

also significant (P / 0.01),



165

The mean respiratory rate recorded on 0 day was 25.30
+ 1.43 per min., increased significantly (F / 0.01) on 3rd day
(20.20 + 1,65 per mir,) and then the values decreased g radually
and@ tecame almost normal on 9th day (26.20 + 1.39 per min.)
(T=kle 1€ék)., Iivol, being a hepatic stimulant drug, correckecd

anaemia ard so helped in reducing pulse and respiratory rates.

The ruminal motility decreased significantly (E/C.01)
from 1ts 0 day value of 6.80 + C.20 per © 5 min. to 2.33 +
0.?24 per 5 min, on 3rd day. Thereafter the values increased
gradually and became normal on 12th day (5.30 + 0.24 per 5 mir,)
following therapyv with Livol (Table 1€k). 1livol, as a heratic
stimulant, increased appetite and corrected weakness in animals

which helped to increase the contractile activities of the rumen.

The average body welght of the anirals of 3roup IV
decreased gradually from its 0 day value of 11,20 + 0.6€ kg
to minimum of 10,04 + 0.63 kg on day € but thereafter increased

gradually and reached to 11.17 + 0.63 kg on 21st day (Takle 16b).

This findings similated the findirgs of Arora anad
Madhumohini (1934) who fed Liwvol to kids and okserved significant
wveight gain. However, it is postulated that Livcl, reing a hepa-
totonic stimulated the hepatic functions, induced metabolic
procescses and thus helped in increasing body weight. Increase
in Yody weight gain following feeding of Livcl was also reported
by Rao and sukba Reddy (1936) and Fradhan et al. (1937) in troiler

kirds.
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4.4.2 Haematological study

The changes of the haematological okservations of Sroup

IV animals have been represented on takles 17 and 13.

4.,4.7.1 EFaemoglobin

The mean value of haemoglokbin level okserved on 0 day
vas 0,5€ 4+ n,29 g/d) decreased significantly (P / 0.01) on 3rd
day to 6,9€ + 0.41 g/dl, kut thereafter the values increased
gradually and tecame almost nomral (9.40 + 0.39 g/él) on 13th
day, following treatment with Livol (Table 17) though the €th
day value was also significant (P / 0.01). Iivel, being a
hepatlic stimulant, helped to decrease the celldestruction and
to increase the cell production and thus helped in increasing

haemoglorin ccrncentration.

4,4.2.2. Total erythrocyte count

The average value of total ervthrocyte cocunt reccrced
on 0 day was 10.59 + 0.34 millions/cubic mm., decreased signi-
ficantly (F / 0.01) from 2nd day orwards and reached minimum
to €.78 + ".26 millions/cukic mm. on 3rd dayv. Thereafter the
values increased gradually following therapy with L.ivol and tre-
came normal on 13th day (10.55 + 0.29 milliors/cutic mm.) (Table
17 ). However, the 6th and 9th day values were also significant
(P / ".01). Livol, keing a hepatic stimulant, helped to decrease
the cell destruction and also to increase the cell production and

thrs helred to increase the total e rythrocyte count.



Table 17. Haematological okrservations in experimentally induced heratitis in goats and
its therapy with ILivol of 3rcup IV (Mean + S.E.)
Days Haemoglobin TEC PCV MCV MCE MCHC No, of
(g/4a1) (millions/ (%) (cubic (micro micro- (%) animal s
cubic mm) microns) grams)
o] 9,56 10.59 31,40 29.14 9.04 30.57 5
0.2 + 0,34 + 1,50 + 1.43 4+ 0.22 + 0.82
2 8.08* 8,84** 24.60** 23.05 9.21 32.83* 5
+ 0.42 + 0,33 +1.21 + 1.85 1 0.64 4+ 0.41
3 6,96%* 6,78 ** 20,38 ** 30.43 10.39 34,18 ** 5
+ 0.41 + 0,26 + 1.26 I 2.83 3+ 0.92 3 0.47
€ Tel2wx 8.19** 21.63** 26.66 3.78 32.90%* 5
+ 0.3 F 0.35 + 1,07 + 1.85 4+ 0.66 4 0.32
9 7.60 8.58 ** 25.15** 29.77 8.89 30.21 5
12 8.46 10.06 26.83* 26.38 8.50 31.66 5
4+ 0,43 + 0.44 +1.24 +1.72 3 0.65 + 1,62
15 9.12 10.46 2.03 27.95 8.78 31.40 5
4+ 0.44 + 0.41 + 0.92 + 1.55 + 0.58 3 1.09
13 9.40 10,55 31.23 29.65 8.92 30,07 5
+ 0,39 + 0,20 + 0.36 + 0.79 + 0.35 1 0.60
21 9.78 10.79 31,65 29.43 9.10 30.96 5
+ 0.8 4+ 0.37 4+ 1. 20 + 1,33 & 0.37 + 0.56

* = Statistically significant at 5% level ( F / 0.05)
** = Statistically significant at 1% level ( P / 0.01)

LIT



Table 18. Haematological observations in experimentally induced hepatitis in goats anad
its therapy with Livol of 3roup IV (Mean + S.E,.)
Days Clotting time TIL.C oac % Ne, of
(thou sands/ Lymphocytes Neutrophils Eosinophils Basophils Monocytes animals
cubic mm)

0 2 min, 56 sec. 11,10 57.80 37.40 3.20 0.40 1.00
+0.49 I 0.97 x 1.50 4 0.58 1 0.18 + 0.45
2 3 min. 21 sec. 11.85 48 .80 ** 45,40%* 3.80 0.60 1.40
2 0.58 + 0,99 3 1.80 I 0.66 1 0.24 + 0.33
3 3 min., 41 sec. 12,13 42,00%* 50.,80** 4.80* 0.80 1.60
4+ 0.44 + 1,36 + 1.72 + 0,33 + 0.20 3 0.43
€ 3 min., 19 sec. 11,33 47 .40 ** 46.830* 4.00 1.00 0.380
1 0.36 1.3 4+ 1.91 + 0.37 + 0.27 3 0.37
] 3 min 14 sec. 11.06 51.,00** 42.80% 4.20 1.20 1.00
4+ 0.35 I 1.53 4+ 1.82 + 0.20 3 0.30 & 0.37

12 2 minr, 58 sec. 11,13 53.60%* 40.00 3.60 1.20 1.60 5
+0.42 I 1.72 + 1,03 + 0.32 1 0,20 + 0.24

15 2 min, 45 sec, 11.10 55.60 3.20 3.40 1.00 1.80 5
4+ 0.49 + 1,36 + 1.43 1+ 0.24 1 0.24 + 0,80

18 2 min, 49 sec, 10.86 55,60 33B.20 3.80 0.80 1.60 5
+ 0.45 4 1,33 I 1.92 1 0.8 +0.18 1 0.37

21 2 min, 59 sec. 10.81 56.40 33.00 3.40 0.80 1.40 5
+ 0.49 + 1,63 4 0.35 + 0.37 t 0.21 1 0.24

* = Statistically significant at 5% level (P / 0.05)
** o Statistically significant at 1% level (P / 0.01)

291
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4,4,2.3 Packed cell volume

The mean value of packed cell volume recorded on 0 day
wag 31.40 + 1.50%, also declined significantly (P / 0.01) to
20.33 + 1,267 on 3rd. day but increased gradually thereafter and
Fecame almost normal on 13th day (31.23 + 0.36%) followirg treas-
rent with Livol (TBkle 17) though the valuecs of €th an@ ©th
days were significant (P / 0.01). Tris might ke due tc decreased
cell destruction and increased cell production after therapv with

Iivol,

4.4.2.4 lMean Corpuscular volume

There was a slight decrease in mean value of mean
corpuscular volume following CTC texicity which promptly lLecame

rormal with therapy of Livol (Takle 17).

4.4.2.5 Mean_corpuscul ar haemoglobin

The average value of mean corpuscular haemojylobin recor-
ded on 0 day was 9.64 + 0022 micro micregrams, increased slightly
to 17,39 + 0.92 micro micrograms on 3rd day and lecame norral at

the end of the experiment (Table 17).

4.4.2.6 Mean_corpuscular haemoglokin concentration

The average value of mean corpuscular haemoglokin con-
centration recorded on 0 day was 30.57 4+ 0.32%, increased signi-
ficantly (P / 0.01) on 3rd day (34.13 4 0.47%) ancé thereafter
the values decreased gracdually and became almost normal on 9th

day (30.21 + n,21%) following therany with Livel,
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The above three values i.e. MCV, MCH and MCHC depends
vpon tre changes of haemoglokin, total erythrocyte count and
FCV percentage. Therefore rapid correctior of these values with
therapy cf I1ivol in this experimentals helped to correct these

later values also.

4.4.2.7 Clotting time

The mean value of clotting time mecorded orn 0 day was
2 mir. and 56 sec., increased gradually and reached maximum to
3 min. and 41 sec. on 3rd day which thereafter d ecreased .ra-
dually following treatment with I.ivol and kecame ncrmal on 12th
day (2 min., and 58 sec,) (Table 13). Livol, being a hepatic
stimulant, promcted the synthesis cf plasma proteins including
prothromkin and fibrinogen (Fandey et al., 1935), also helped
tc ircreacse the aksorption of vitamin K and thus helped to re-

duce the clotting time,

4.4.2.83 Total leucccvte count

The mean value cf total leucccyte count recorded on 0O
day was 11,10 + 0.49 thousands/cubic mm., increased gradually
to 12.13 + 0.44 thou.sands/cuhic mm, on 3rd day. Thereafter the
values d ecreased gradually and became almost normal (11.10 +
.49 thousards cubic mm,) om 15th day following treatment with
Iivcl (Takle 13)., It is postulated that, Livol helps to reduce

the irf]l ammation of the liver and thus results in decreasinrg
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level of total leucocyte count, since £olanum nigewm and Phy-

llanthus erbilica, the ingredients of 1ivol, have keen reported

Ty Kirtikar and Lasu (1975) to reduce effectively the inflamma-

torv changes of the liver.

4.4.2.9 Differential leucocyte count

The dilfferential leucocyte count of the present study

of the animals of 3roup IV, have leen presented on takle 13.

The mean value of lyrmphocyte percentage recorded on 0O
day was 57.80 + 0.97%, decreased slyrnificantly (P / 0.01) and
reached minimur to 42.00 + 1.36% on 3rd day. Thereafter the
mean values increased gradually following therapy with Livol
and became normal (56,40 + 1.63%) at the end of the experiment.
The mean values on 6th and 9th days were however found statisti-

cally significant (P / 0.01). -

The mean value of neutrcphil percentage recordec on 0O
day was 37.40 + 1.50%, increased significantly (F / 0.01) and
reached maximum to 50.80 + 1.72% on 3rd day. Thereafter thre
values decreased gradually and became normal (33.20 + 1.43%)
on 15th day following therapy with lLivel. The values on 6éth

and 9th days were however significant, .

The eosinophil level alsc increased significantly
(P / 0.05) on 3rd éay (4.80 + 0.33%) from its O day mean value
cf 3,20 + 0.58% but decreased gradually and became almost normal

or 18th dayv (3.40 1 0.32%) following treatment with Livol.
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There was however no difference in basophil percentage

before and after therapy with Livol.

The mean monocyte level slightly increased to 1.60 +
0.43% on 3rd day from its 0 day value of 1.00 + 0.45% but became
promptly normal on 9th day (1.00 + 0.37%) following treatment

with Livol.

This rapid normalisation of the differential leucocyte
count picture might be due to the Solanum nigrum and Phyl)anthug
embilica, the herbal ingredients of Liwol, who had helped to re-
duce the acute inflammatory changes of the liver.

4.4.3 Li r functi ts

The changes in blood btiochemical profiles of the animals

of Group IV have been presented in Table 19 and 20.

4.4.3.1 PBlood glucoge

The mean value of blood glucose level recorded on 0 day
was 58.97 + 2.47 mg¥%, decreased significantly (P / 0.01) to 36.23
+ 3.85 mg% on 2nd day and 8.19 + 4.13 mg¥ on 3rd day. The level
gradually improved thereafter and became nommal (57.69 4 3.16 mg¥%)
on 18th day of the experiment (Table 19). This findings corrobo-
rates the observations of Mahanta et al. (1986) who noticed in-
creased blood glucose level following treatment with Livol in
buffalo calves in experimentally CTC induced hepatopathy. It is
postulated that, Livol induces the hepatic functicn, stimulates



Table 19. Blood riochemical changes in experimentally induced hepatitils in goats and its
therapy with Livol of 3roup IV (Mean + S.E. )
Days Elood Serum Albumin Jlobulin A/3 ratio Icteric Van den No. of
glucose protein index Bergh animal s
(mg %) (g%) (g%) (g%) (units) test
o] 53.97 6.75 3.97 2.78 1.43 4.99 - ve 5
3 2.47 4 0.27 +0.24 + 0,17 4 0.10 + 0.43
2 36,23 6.22 3.48 2.74 1.27 11,96** 4 ve 5
4 3.85 & 0,31 10.18 + 0.17 X 0,08 4 0.56
3 28,19 ** 5.91 3.04* 2.87 1.06** 17.,23** 4+ ve 5
+ 4,13 0.8 +0.29 4+ 0.30 + 0,05 1 0.83
é 37.21** 6.03 3.16* 2.37 1.,10* 12.09%* 4 ve S
+ 3,65 + 0.68 +0.24 + 0,12 + 0.06 3+ 0,76
9 44.96* 6.50 3.66 2.84 1.20 9.43%* _ve 5
+ 3.69 4 0,33 4+ 0,33 4+ 0,31 + 0,08 4+ 0,65
12 52.86 6.71 3.90 2.81 1.3 6.93* _ve 5
+ 3.16 3 0.37 4 0.18 3 0.24 2 0.07 X 0.58
15 57.69 €.77 3.95 2.82 1.40 5.19 -ve 5
+ 3.17 0.3 3 0.19 4+ 0.18 + 0.04 + 0.46
18 59.17 6.87 4.04 2.83 1.42 5.13 -Vve 5
+ 3.13 4 0.24 2 0.24 +0.24 t 0.12 4 0.43
21 59.48 6.77 3.96 2.1 1.41 5.01 -Vve 5
+ 2.97 4 0.18 3 0.24 g 0.20 2 0.11 3 0.37

* = Statistically significant at 5% level (P / 0.05)
** o Statistically significant at 1% level (P / 0.01)

€LY



Table 20. Blood riochemical changes and serum enzyme activity in eyperimentally induced
heratitis in gcats ané 1ts therapy with I'ivol of Srouc IV (Bean 4 <.E.)
Days Total Serum 30T PT AP Yo, of
rilirubin cholesterol (/ug pyruvic ( ug pyruvic (Bodansgky Units/ animals
(mg%) (mg%) acid/ml) beid/ml) 100 m1)
0 0.29 109. 27 96,23 27.29 4,27 5
2 1,02%* 146,13 %* 320,13*x* 62,98 ** 7«23 5
4+ 0.10 + 8.47 + 5.13 + 5.01 + 1.03
3 1,18 ** 103,73 *%* 481,17 ** 83,94%x 10.10** 5
+ 0,08 +11,23 416.01 +8.93 4+ 0.83
6 1,01%* 132,46 ** 333.46** 62.49 %~ 7 .69 % 5
+0.10 +9.29 +12.03 + 6.43 + 0.74
9 0.71% 1683, 26 ** 192, 27 *+* 49,17 ** 4,62 5
4+ 0.12 + 6.88 +8.43 + 5.21 + 0.56
12 0.49% 139,23* 136,16 ** 42.21* 4.21 5
X 0.0€ 4 7.37 2 7.05 + 4.03 + 0.37
15 0.36 115.72 99 .86 29.77 4.36 5
4+ 0.07 + 7.43 + 6.53 + 3.18 1 0.45
18 0.30 111.79 96,39 30.93 4.06 s
4 0.08 4+ 5.43 +7.73 + 2.47 + 0.51
21 0.31 116.89 98.31 31.27 4.31 5
4 0.07 4 5.17 +9.13 + 2.33 4 0.37

** = Statictically significant at 1%

Statistically significant at 5% level (P / 0.05)

level (T / 0.01).

vLit
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the carbohydrate metaboliem and thus helps in increasing blood

glucose level.

4.4.3.2 Serum protein

The total serum protein level did not however differ
significantly from its pretreatment wvalue of 6,75 4+ 0,27 g%
throughout the experimental period, while the mean albumin
value significantly (P / 0.05) decreased from its O day value of
3.97 4+ 0.24 g% to 3,04 + 0,29 g% on 3rd day of the experiment and
thereafter increased gradually to the normal level on 15th day
of the experiment (Table 19). However, there was no significant
variation of serum globulin levels throughout the experimental
period, btut the A/G ratio declined significantly (P / 0.01) from
its 0 day value of 1.43 + 0,10 to 1,06 % 0,05 on 3rd day and
thereafter increased gradually and reached to its pretreatment
value on 15th day (Table 19). Increased A/3 ratio following
treatment with Livol was also recorded by Mahanta et al. (1983)
in buffalo calves. Improvement of protein synthesis in liver
was also observed by Pandey et al. (1985) in dogs after treat-
ment with Livel. According to them, Llivol, being a powerful
herbal hepatotonic, helps in quicker regeneration of the hepa-

tic parenchyma and thus helps in proper metabolism of protein.

4.4.3.3 Icteric index

The mean value of serum icteric index level recorded
on 0 day was 4.99 + 0.43 units, increased significantly (P/0.01)
and reached maximum to 17.23 4+ 0.83 units on 3xrd day but
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thereafter the mean values increased gradually following treat-
ment with I.ivol and became normal on 15th day though the values
upto 12th day were significant (Table 19)., Similar observations
were also recorded by Mahanta et al. (1983) in buffalo calves
and Pandey et al. (1985) in dogs following treatment with Livol.
ILivol helps to reduce the bilirubin concentration and thus the

icteric index level.

4.4.3.4 Van den Bergh test

Serum Van den Bergh test showed positive reactions from
nd to 6th days of the experiment and became negative from 9th
day onwardes (Table 19), This indicates improvement of hepatic
functions following treatment with Livol, showing normal conju-

gation and excretion of bilirubin into the bile.

4,4.3.5 rum bilirubin

The serum total bilirubin level increased significantly
(P /£ 0.01) from its O dey value of 0.29 + 0,05 mg% to 1.18 ¢ 0.03
mg% on 3rd day and thereafter decreased gradually and reached
to 0.30 + 0.08 mg% on 18th day of the experiment, although the
mean values remained significantly elevated upto 12th day of the
experiment as evident in Table 20.

Mahanta et al. (1983) and Pandey et al. (1985) also
observed the similar changes of bilirubin level with treatment
of Livol in CTC induced hepatopathy in buffalo calves and dogs
respectively, livol, probably due to its anti-inflammatory
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action reduces the intrahepatic congestion, which relieves cho-
lastasis and helps to increase the biliary flow in restoring

the normal serum bildirubin,

4.4.3,6 Berum cholesterol

The mean serum cholestercl level increased signifi.
cantly (P / 0,01) to the highest level of 193,73 + 11.23 mg%
on 3rd day from its 0 day value of 109.27 + 6.87 mg%. There-
after the values decreasedg radually and reached to its normal
level of 111,79 + 5.43 mg% on 18th day of the experiment
(Table 20). Improvement of the excretory function of the
damaged liver following treatment with Livol was reported by
Pandey et al. (1985) in dogs. Livol, being a hepatic stimulant,
induces the excretory function of the liver and thus helps in
decreasing serum cholesterol level, since some of the choles-

terol synthesized in the liver is excreted through the bile.

4.4.3.7 Serum engymes
4.4.3.7.1 Serum glutamic oxalacetic transaminage

The serum GOT level increased highly significantly

(P / 0.01) to the maximum level of 431,17 + 16,01 /o9 pyruvic
acid/ml on 3rd day from its pretreatment value of 96.23 4 14.48
/uq pyruvic acid/ml, Thereafter the values decreased gradually
and became normal on 18th day following treatment with Livol
(Table 20) though the values upto 12th day were significant
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(P /£ 0,01), similar observations of declination of SJIOT level,
following treatment with Livel in CTC induced hepatopathy have
been reported by Mahanta et al. (1983) and Mahanta et al. (1986)
in buffalo calves, It ig postulated that, Livcl being a
powerful hepatotonic rapidly repairs the damaged hepatic paren-
chymatous cells and thus helps to reduce the leakage of this

engyme from the cells,

4,4,3,7.2 Serum glutami

The serum GPT level alsoc increased significantly

(P / 0,01) to the maximum level of 83,94 + 8.93 V! pyruvic
acid/ml 3rd day from the 0 day value of 27,29 + 2.48 /ug puru-
vic acid/ml which thereafter decreased gradually and became
normal on 15th day (29.77 + 3.1 Vo pyruvic acig/ml) of
the experiment (Table 20) following treatment with Liwvol, though
the values upto 12th day were significantly high., The gradual
declinat;lon of serum GPT values with therapy of Livol in liver
disorders was also reported by Mahanta et al. (1983) in buffalo
calves, livol, being a hepatic stimulant, helps to reduce the
cellular damage and leakages of the enzymes and thug reduces

perum GPT level.

4.4.3.7.3 Alkaline phosphatage

The serum alkaline phosphatase activity increased sig-
nificshtly (P / 0.01) to 10.10 + 0.83 BU/100ml on 2rd day from
the 0 day wvalue of 4,27 + 1.14 BU/100 ml, decreased rapidly
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thereafter and reached to the normal level of 4.21 + 0.37
BU/100 ml on 12th day of the experiment (Table 20). Liwvol,
as a hepatic stimulant, restores the functions of the liver

and helps to reduce the serum alkaline phosphatase activity.

4.4.,4 Jross and histopatho ical ch 8

4.4.4.1 QGross changes

The carcasses in general were goocd. The liver, kid-

neys, lungs and heart appeared almost normal in appearance.

4.4,.4.2 HisQEat}IOIQiCQ Shmgg!

lLiver 3 Local aggregation of mononuclear cells in the liver
parenchyma and throughout the liver parenchyma proliferation
of xuffer cells were noticed. Necrosis was absent but centri-
lobular congestion, mild degeneration were observed in some of
the lohules, Réganeration of liver parenchyma without fatty
changes were also noted (Fig 15), These findings similates
with the observations of Mahanta et al. (19883) in buffalo cal-
ves., Based on the above observatione it ig concluded that
Livol has a protective effect on Liver which can promotethe

recovery of liver parenchyma damaged by carbontetrachloride.

Kidpeyg: Kidneys showed more or less normal picture. Only scme
degenerative changes (Fig 16).were noticed. Interstitial blood

vessels were found congested, Mild congestion of the glomerular



tion of liver parenchyma without fatty

changes but persistence of focal fatty

degeneration following therapy with

Livol,

. 15 Section of the liver showing regenera-

Fig

H & E X 100.

rmal picture except some degenerative
changes after treatmernt with lLivol,

no

Fig., 1€ Sectiorn of the kidney showing more or less



| Fig. 17 Section of the lung parenchyma showing
‘ more or less normal appearance after
treatment with Livol. H&E X 100.
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Gallagher (1960) reported that, nicotinic acid, a pre-
cursor of pyridine nucleotide can afford considerable protec-
tion against specific liver damsge and liver dysfunctions in
sheep. Roychoudhury (1981) opined that the functional status
of the liver in acidoegis of buffalo calves can be improved by

adminigtration of Berin (Vit, Bl)‘

Blood et al. (1983) reported that parenteral administra-
tion of calcium, glucose and amino acid mixture containing methio-
nine and choline are useful in the treatment of toxic hepatitis

in animale.

Lal and Kalra (1960) advocated liberal administration of
glucose saline to restore the effective function of liver in
domesticated animals in poisonings. Calcium therapy prevent
guanidine toxicity and combat hypoglycemia in liver Aiseases
(Minot, 1931 and Blcod gt al., 1983) and also found to be beni-
ficial in relieving the symptoms probably by fortifying the
liver (Jones et 3l., 1977). Farther, it has been reported that
there was decrease in the ionised calcium level ( Sethuraman and
Verma, 1978) during hepatic damage. In the present study, cal-
cium (Calborol), choline (Beekom-L) and antihistamine (chloril)
have been used., Judah (1960) reported that choline and antihis-
tamine lesszen the damage tomitochondria of hepatic cells caused
by CTC poisoning. 'Vetalog' was used parenterally for promoting
gluconeocgenesis and to relieve the animals from the stress of

toxicity.
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Since the damaged liver was unable to detoxify the
ammonia and other nitrogenous substances, adninistration of
sulpher drugs have been found to be effective in controlling
protein putrification. Injection of Vit.K (Kapilin) was done
to prevent the clotting defects in liver diseases, since synthe-
sis of clotting factors in the liver are suppressed (Hoe and
wWilkinson, 1973). Vit. C (Redodon) was also incorporated in
the above therapy as it helps in the formation of collagen
which is necessary for proper healing ( Sastry, 1979). Fresh
rumen liquor and cobalt salts were adninistered to establish
the normal microbial activity of rumen and to bring back the
normal microbial digestion and to improve the appetite.

4.5.1 Clinical symptoms

The clinical signs of the animals of Group V during
the experimental study are presented in Table 21a.

Bllness and depression observed in all the animals
on 2nd day Adisappeared completely from 9th day onwarde., Similar
findings of clinical improvements with treatment of Beekom-L
(containing vit. B complex and liver extract), calcium, glucose
and others in CTC induced hepatotoxieity have been reported by
Mahanta et al. (1986) in buffale calves, with Belamyl (contain-
ing Vit. B complex and liver extract), calborol/Mifex, and
Sodibicardb in hexachloroethane toxicity by Vihan (1987) in goats
and with Livogen (containing vit. B complex and liver extract),



Table 21a. Clinical orservations in experimentally induced hepatitis in goats treated
with proprietory preparations (Group V)

Parameters Pre~treatment (days) Post.:treatment (days)

0 2 3 6 9 12 15 18 21
Dullness/depression OrR-S 5/5 5/5 4/5 2/5 o075 0/5 OpS oS
loss of appetite 0/5 5/5 5/5 4/5 2/5 0/5 0/5 0/5 0/5
Dirrhoea 0/8 2/5 3/5 1/5 0/5 0/5 0/5 0/5 0/5
In co-ordination 0/5 3/5 4/5 1/5 0/5 0/5 0/5 0/5 0/5
Aimless movements 0/5 3/5 3/5 1/5 0/5 0/5 0/5 0/5 0/5
Rough hair coat 0/5 4/5 4/5 3/5 1/5 0/5 0/5 0/5 0/5
Pale to vellowlsh
mucous membrane 0/5 5/5 5/5 4/5 2/5 0/5 0/5 0/5 0/5
Nasal discharge 0/5 3/5 4/5 2/5 0/5 0/5 0/5 0/5 0/5
Chewing like movements 0/5 2/5 3/5 2/5 0/5 0/5 0/5 0/5 0/5
Trerbling of 1imbs 0/5 3/5 3/5 2/5 0/5 0/5 0/5 0/8 0/5
Quivering of muscles 0/5 1/5 2/5 1/5 0/5 0/5 0/5 0/5 0/5
Coma o/8 1/5 2/5 1/5 0/5 0/5 0/5% 0/5 0/5
Falling/lving on ground 0/5 1/5 2/5 2/5 0/5 0/5 o/5 0/5% 0/5%
Death 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

PET



calborol, dextrose, Vit. C, Vit, K antihistamine and others in
CTC induced hepatotoxicity by Pradhan (1991) in goats.

Loss of appetite which was also observed on 2nd day,
Adi sappeared from 6th day onwards. Similar findings was alsgo
observed by Verma (1982), Mahanta et al. (1986) in buffalo cal-
ves Vihan (1987) and Pradhan (1991) in goats with hepatopathy.
The beneficial effects of Vit. B complex and liver extract
therapy in anorexia have been reported previously by Kadvekar
and Murkibhavi (1971), Misra and Singh (1974) and Verma (1982)
in cattle, Mahanta et al. (1986) in buffalo calves Vihan (1987)
and Pradhan (1991) in goats, and Vit, B complex alone in anore-
xia by Naga et al. (1975) in sheep.

Ddrrhoea recorded in 3 goats disappeared completely
on 9th day in this experimental study which corroborates the
findings recorded by Verma (1982) in cattle, Mahanta et al.
(1986) in buffalc calves, Vihan (1987) and Pradhan (1991) in
goats. BElood et al. (1983) remarked that administration of
antibiotic is essential to control protein digestion and putri-
fication which helps to check dirrhoea. 3ut acting sulpher

preparations are also ugeful for this purpose.

Incoordination and aimless movements observed in some
of the animals, disappeared completely from 9th day onwards
which similates with the findings of Vihan (1987) in hexachloro-
ethane toxicity and Pradhan (1991) in CTC toxicity in goats.

It has been postulated that the above menticned drugs which
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vere used in this group of animal s helped to protect the cen-

tral nervous system from the toxic effect of carbontetrachloride.

Rough and dry hair coat observed in 80% of the animals
on nd day, disappeared completely from 12th day of this expe-
rimental study which corroborates with the findings of Pradhan
(1991) in goats, Liver extract, Vit, B complex which were used
for the treatment of these animale might have helped to increase
the appetite and thus corrected rough and dry condition of the
body coat.

Pale and yellowish mucous membrane observed in all the
animals on 2nd day, disappeared completely from 12th day onwards
from all the animals which corroborated with the findings of
Mahanta et al, (1986) in buffalo calves and Pradhan (1991) in
goats. The vit, B complex, liver extract, calcium and others
which were used to stimulate the hepatic functiong might have
corrected mnaemia and also have helped to excrete the circula-

ting bilirukin,

Nasal discharge noticed in 80% of the goats on 3rd day,
disappeared completely on 9th day also corroborates the fin-
dings of Pradhan (1991) in goats, who treated the CTC induced
hepatopathy in goats with Livogen, calcium, antihistamine, Dex-

trose etc.,

Some nervous gigns like chewing like movements, trem-
bling of limbs, quivering of muscles recorded in some of the

goats, disappeared completely from 9th day onwards also
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simil ates with the findings of Pradhan (1991) in goats. Hypo-
glycaemia and hypocalcaemia developed in these animals due to
CTC toxicity might have been effectively corrected with these
proprietory preparations which has helped to correct the ner-

vous mani festations.,

Other signs like coma and lying on the ground, observ-
ed in some animals, disappeared completely from all the animalgs
from 9th day following treatment with the above drugs and Que
to withdrawl of the toxic effect of the CTC on the central
nervous system, Similar findings were alsc confirmed the fin.
dings of Pradhan (1991) in goats.

However, no death was recorded during this experimental
study which supports prompt regeneration of the hepatic paren-
chymatous cells by the treatment of the above drugs.

The mean values of temperature, pulse rate, respiration,
ruminal motility and body weights have been pregented in

Table 21b.

The body temperature increased moderately on 3rd day
hut decreased promptly and became normal on 12th day (Table 21b).
This observation corroborates with the findings of Vihan (1987)

and Pradhan (1991) in goats,

The pulse rate recorded on O day wvas 76.00 4 1.91 per
min,, increased significantly (P / 0.01) and reached maximum

to 101.80 4 3.48 per min. on 3rd day. Thereafter the mean



Table 21b. Clinical okservations in experimentally induced hepatitis in goats and its

therapy with proprietory preparations of Jroup V (Mean + S.E,)

Days Temperature Pul ge rate Respiration Ruminal motility Body weight No. of
(°F) (per min,) (per min.) (per 5 min.) (in kg) animals
0 102.28 76.60 26,40 €.80 11.20 5
+0.29 + 1.91 I 1.46 4 0.20 +0.73
2 103. 40 04,20%* 33,60 2,40%* 10.70 5
+ 0.56 + 3.2 + 1.56 &+ 0.51 2 0.77
3 103.98 * 101.80%** 39,00 1.80%* 10.36 5
+ 0.57 4 3.48 3 2.68 1 0,37 + 0.78
6 103.46 ©4,80%* 30.20 3.80%* 10.14 5
X 0.51 4 3.71 & 1.59 + 0.24 + 0,76
9 103. 10 81.80 27.20 5.60 10.26 5
+ 0.47 x 3,07 4 1.83 + 0,37 4+ 0,75
12 102,90 76.00 26.40 €.60 10.46 5
4+ 0.48 3 2.02 + 1,63 3 0.37 + 0.74
15 102.62 77.80 25.80 6.80 10.66 5
4 0.4€ X 1.88 t1.24 2 0.49 F0.74
18 102.46 77.60 27.60 7.00 11.10 5
3 0.36 2,3 X 1.66  0.55 3 0.73
21 102.30 76.80 26.80 6.80 11,18 5
+ 0,36 + 2.13 + 1.49 4 0.20 +0.72

* w Statistically significant at 5% level (P / 0.05)
** w» Statistically significent at 1% level (P / 0.01)

8st
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values decreased graduslly and became normal to 76.00 + 2,02
per min. on 12th day following treatment with the above drugs
(Table 21b), though the 6th value was significent (P / 0.01).

The respiratory rate was also found to increase signi-
ficantly (P / 0.01) and reached to the maximum level of 39,00 4+
2.68 per min, on 3rd day from its 0 day value of 26,40 + 1.46
per mir, but thereafter the same values decreased gradually
and became normal (26.40 + 1,63 per min,) on 12th day follow-
ing treatment with the above drugs (Table 21b)., Mahanta (1534)
and Pracdhan (1991) also observed the similar findings of decreas-
ed pulse and respiratory rates with treatment of liver extract,
vit. B complex, glucose, calcium and others in CTC induced hepa-
topathy in huffalo calves and goats respectively. They opined,
these drugs might have helped to correct anaemia and also helped
to increase the oxygen carrying capacity of the blood and thug
helped to reduce both the pulse and respiratory rates to the
normal level.

The average ruminal motility recorded on 0 day was
6.80 + 0.20 per S min., decreased highly significantly (P / 0.01)
and reached minimum to 1.80 4 0.37 per S5 min, on 3rd day and
thereafter the mean values increased gradually and became nor-
mal (6,60 + 0.37 per 5 min.,) on 12th day of the experiment with
the help of the sbove drugs (Table 21b), though the 6th Aay
value was also significantly (P / 0.01) high. The treatment

adopted in this group of animals effectively corrected the
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weakness as well as appetite and indirectly helped to increase
the ruminal motility of the animals, Pradhan (1991) also ob-

served the same and also remarked the same in his study.

The mean body weight recorded on 0 day was 11,20 +
0.73 kg, decreased non-significantly to 10.14 + 0.76 kg., on
6th day and thereafter increased gradually and reached almost
to its earlier weight on 18th day of the experiment following
treatment with the abowve drugs, which corroborates with the
findings of Pradhan (1991) in goats. The improved body weights
might be due to improvement of appetite and metabolism of feed
stuffg which thus helped in increasing the body weight gain in
these animals,

4.5.2 Haematological study

The changes of haematological observations of Group V

animal s haye been presented on table 22 and 23.

4.%. 2,1 HEQEMIObiz!

The mean haemoglobin concentration recorded on 0 day
was 9.88 + 0,24 g/d1, decreased significantly (? / 0,01) and .
reached minimum to 6.32 + 0.34 g/d1 on 3rd day. Thereafter the
values increased gradually and became almost normal on 12th day
(9.93 + 0.23 g/d1l) following treatment with the above drugs
(Table 22). Vitamin B complex, vit. C, liver extract, eccbalt
salts etc, used in this group of animals helped in the synthesis

of haemoglobin and thus helped to increase the hgemoglobin level.



Table 22, Haematological observations in experimentally induced hepatitis in goats and its
therapy with proprietory preparations of 3roup V (Mean + S.E.)

Days Haemoglokin TEC PCV mMcv MCH MCHC No. of
(g/41) (millions/ (%) (cubic (micro (%) animals
cukic mm) microns) micrograms)
0 9,88 10.72 29.40 27.€4 9.02 32.71 5
+ 0.24 4 0.59 4 1.47 g 1.48 +0.23 F0.72
2 8.08 ** 8.22% 25.20* 23.48 9.12 32.19 5
4+ 0.37 + 0,44 & 1,37 +1.93 + 0.59 + 0.42
3 6,32%* 6.63** 20.36** 30,93 9.59 31.17 5
+ 0.34 £ 0.37 + 1,53 4 2,25 + 0.93 3 0.37
€ 7.,93%* 8.76%* 23.20* 26.81 9.11 34,31 5
+0.24 £ 0.42 & 1.85 + 1.89 + 0,65 + 0.32
9 8.86 9.€0 27.79 29.17 9.29 31.98 5
+0.37 4 0.35 4 @.08 + 2,25 + 0.58 + 0.21
12 9.93 10.59 29.12 27.72 9.44 34,23 5
+ 0,23 I 0.49 + 2,13 & 1,55 1 0.38 F 1.43
15 9.46 10.7€ 29.86 27.98 8 .87 31.81 )
1 0.24 3 0.37 + 1.77 1 0.81 4 0.37 4 1.08
18 10.04 10,79 31.02 8.97 9,37 32.49 5
+ 0,30 + 0,43 + 1.85 + 1,33 + 0.34 I 0.56
21 10,13 10.82 30,80 8.69 9.43 33.01 5
+0.18 X 0.42 + 1.48 4 1.55 + 0.53 1 0.67

* = Statistically significant at 5% level (P / 0.05)
** = statistically significant at 1% level (P / 0.01)

16t



Table 23, Haematological okbservations in e xperimentally induced hepatitis in goats and its
therapy with proprietory preparationes of 3roup V (Mear + S.E.)

Days Clotting time T.C oc % .
(thousands/ Fo.of
cubic mm) Lymphocytes Neutrophils Eosinophils Basophils Monocytes 2nimals

0 2 min. 57 sec. 9.45 57.40 37.60 3.40 0.40 1,20 5
4+ 0.48 x 0.98 &+ 1.80 40,53 4+ 0.20 3 0.43

2 3 min, 23 cec. 10,69 49.20%* 45,20 %% 3.80 0.40 1.40 5
+ 0.53 4+ 1.36 + 1.30 + 0,37 4 0.18 1+ 0.48

3 3 min. 47 sec. 12,37** 44,00 %* 49 .80 ** 4.40 0.80 1.00 5
&+ 0.45 4 1.45 4+ 1.83 4 0.33 + 0.24 3 0,37

6 3 min, 12 sec. 10.25 51.20* 44.40%* 4.20 0.40 0.80 5
& 0437 4 1.73 & 1.91 F0.20 + 0,30 +0.24

9 2 mir, 59 sec, 10.02 54.20 40.40 3. 20 1.00 1.20 5
+ 0.49 4 1.81 4+ 1,95 3 0.24 + 0,33 4 0,33

12 2 min, 54 sec. 9.82 55.80 3.20 4.00 0.40 1.60 5
+ 0.42 &4 1,91 4 1.65 +0.28 3 0.37 F 0.43

15 2 min. 51 sec, 9.96 56.40 37.40 4,00 0.80 1.40 5
£ 0.37 + 1.34 + 1.43 &+ 0.37 1 0.24 + 0.80

18 2 min. 57 cec. 9.€7 53.20 36.60 3.40 0.60 1.20 5
3 0.49 + 1.32 +1.38 4 0.86 +0.18 + 0.23

21 2 mir, 55 cec. 9.47 57.40 37.20 3.40 0.60 1.40 5
4+ 0,45 + 0.95 + 1.57 +0.93 3 0.20 + 0.37

* = Statistical significant at 5% level (P / 0.05)
** = Statistical significant at 1% level (P / 0.01)

st



4,5.2.2 Total erythrocyte count

The mean value of total erythrocyte count recorded

on 0 day was 10.72 4 0.59 millions/cubic mm,, decreased signi-
ficantly (P / 0,05) to 8.92 4+ 0.44 millions/cubic mm, on 2nd
day and 6.63 4 0,37 millions/cubic mm, (significant P /0.01)
on 3rd day, but thereafter the values increased gradually and
became normal (10.59 + 0.49 millions/cubic mm.) on 12th day
of this experiment (Teble 22) following treatment with the
above mentioned drugs., Increased total erythrocyte count with
therapy vit, B complex and liver extract wae also reported by
Pradhan et al, (1987) 1in goats suffering from anaemia due to
haemonchus infection., This might be due to increased cell pro-
duction with the help of liver extract, vitamins and other used

in these animals,

4.50 2.3 Packed Cell Volumg

The packed cell volume decreased significantly (P/0.01)
from its 0 day value of 29,40 + 1.47%, to 20.36 + 1,53% on 3rd
day which thereafter increased gradually and became almost nor-
mal (29.12 4 2.09%) on 12th day following improved therapy. This
improvement of PCV level was Sue to increased production of
erythrocytes and decreased cell destruction with liver extract,
vit, B complex and others used for treating the goats of this

Group V.,
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4,5.2.4 Mean corpuscular voluke

The average pretreatment mean corpuscular volume
noticed on 0 day was 27.64 + 1.43 cubic microns, though varied
in between 26,71 + 1.89 and 30,93 4 2.25 cubic microns through-
out the experiment but the changes were not significant,
However rapid correction of total erythrocyte count and PCV
level with the improved therapy helped to correct the MCV

level also.

4.5.2.5 Mean corpuscular haemoglobin

There was also no sgignificant variation of the average
value of mean corpuscular haemoglobin throughout this experiment
which varied in between 8.87 + 0.37 to 9,59 + 0.65 micro micro-
grams in animals of Group V. This might be due to rapid improve-
ment of the total erythrocyte count and haemoglobin level with

the improved therapy.

4.5,2.6 Mean corpuscular haemoglobin concentration

The average value of mean corpuscular haemoglobin con-
centration prior to hepatopathy was 32.71 + 0.72 % also did not
changed significantly following CTC induced hepatopathy or with

treatment with the improved therapy in these animals,

4.5.,2,7 Clotting time

The average value of clotting time recorded on 0 day
was 2 min, and 57 sec., increased gradually and reached maxi-

mum to 3 min, and 47 sec. on 3rd day, but thereafter the values
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decreased gradually and became almost noxmal on 9th day (2min,
and 59 sec.) as evident in Table 23, This observation similates
the findings of Pradhan et al. (1987) in goats who treated the
anaemic goats with Hepaplex, a liver tonic containing wvit. B
complex an?d crude liverextract. They opined, the crude liver
extract along with vit. B complex promoted the synthesis of
prlasma proteins including prothrombin and fibrinogen and thus
helped to reduce the clotting time. Besides calcium (calborol)
used in this group of animals alsoc helped to correct the clotting
time.

4.5,2.8 Total leucocyte ¢ t

The average value of total leucocyte count recorded on
0 day was 9.45 + 0.48 thousande/cubic mm,, increased significantly
(P / 0.01) on 3rd day (12.37 + 0.45 thousands/cubic mm,) and then
declined gradually and became almost normal (9.82 + 0.42 millions/

cubic mr,) from 12th day onwards (T®ble 23).

The co-trimoxsgocle given along with the antihistamine
and corticostercid used in this group might have helped to reduce
the inflemmation and thereby helped to decrease the total leucocyte

count to normal,

4.5.2,9 Differential leucocyte count

The differential leucocyte count observed in this present

study have been presented in table 23.



Table 24. Blood biochemical changes in experimentally induced hepatitis in goats and 1its
therapy with proprietory pretarations of Jroup V (Mean 4+ S.E.)
Days Blood Serum Albumin Glokulin A/G ratio Icteric Van den Bergh No. of
glucose protein index test animals
(mg%) (g%) (g%) (units)
0 57.93 6.75 3.96 2.79 1.42 4.28 -ve 5
+ 2.47 + 0.27 4 0.24 + 0.23 4 0.08 & 0.47
2 33.91%* 6.2 3.51 2,78 1.26 11,15** +ve 5
+ 4,31 + 0.37 + 0,23 3+ 0.24 x 0,09 3 0,65
3 27.43** 5.85 2.94% 2.91 1,01** 16,20 ** +ve 5
& 3.68 &+ 0,35 &4 04,37 +0.20 + 0,10 4 0.68
6 42,17** 6.09 3.31 2.78 1.19 10.87** +ve 5
F 3.93 +0.24 + 0.32 + 0,18 4 0.14 4+ 0.98
9 51,23 6.44 3.72 2.71 1.38 Te23%% -ve 5
4 3.67 + 0.65 1 0.19 + 0.27 + 0.08 + 0.65
12 55,67 €.67 3.38 2,79 1,39 5.46 -Vve 5
F 3,16 + 0.58 + 0.24 +0.24 £ 0.07 4 0.83 .
15 53.23 6,74 3.93 2,81 1.40 4.69 -ve 5
4 3.18 4 0,43 3+ 0.2 +0.18 +0.10 + 0.63
18 58.97 6.€63 3.383 2.75 1.41 4.89 -ve 5
+ 3,10 0.2 4+ 0.33 + 0.16 1 0.11 1 0.53
21 58.95 6.90 4,05 2.35 1.42 4.42 -ve 5
3 + 2.75 + 0.33 1 0.27 + 0.31 + 0.09 4 0.47
* & Statistically significant at 5% level (P / 0.05)
*%* = Statistically significant at 1% level (P / 0.01)

Lol



Table 25. Blood rlochemical changes and serum erzyme activity in experimentally incduced
hepatitis in goate and its therapv with proprietory preparaticn of Sroup V
(Nean i’ E.Eo)
Daye Total Serum T 3JPT AP No. of
bilirubkin cholesterol (/ng pyruvic (/ug pyruvic (Bodansky animals
(mg %) (mg¥%) acig/ml) acid/ml) units/100 ml)
0 0.32 115,27 90.13 27 . 46 3.49 5
+ 0.04 + 6,63 T 4.47 + 2.37 + 1.16
2 1,04 %% 156,20 ** 318,26 ** 56,17 %* 7.97* 5
+ 0.06 +8.93 + 5,16 + 5.12 + 1,05
3 1,27 %* 186,29 ** 476,27 ** 81,23*% 11,13** 5
40,08 411,33 316,02 4 38.87 + 0.92
6 0.87*% 176,11 %% B1,13** 62,20%% Te23% 5
+ 0,10 1 9.27 F12.12 + 6.43 + 0.68
° 0.58 152.63%* 171,21 %> 41.16* 4.01 8
+0.14 + 6.83 + 8.47 + 4.04 + 0.56
12 0.35 129,27 96,21 32.23 4.06 5
+ 0,0° + 7.43 + 7.08 + 2.48 4+ 0.48
15 0.34 118.29 95,16 29.17 3.83 5
+ .06 7.8 + 6.43 + 2,23 1 0.51
18 0.30 117.16 94.97 23.93 2,66 5
4 0.08 1 3.43 F7.21 + 2,17 4 0437
21 0.29 120.19 92.15 0.48 3.3 S
+ 0,06 +9.21 +9.10 + 2.33 +0.48

* = Statistically significant at 5% level (P /_ 0.05)
*% o Statistically significant at 1% level (P / 0.01)

86t
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4.%.3.1 Blood glucoge

The average value of blood glucose recorded on 0 day
was 57.93 + 2.47 mg¥%, decreased significantly (P / 0.01) to
27.43 + 3.68 mg% on 3rd day (minimum) but following treatment,
the values thereaftsr increased gradually and became almost
normal on 12th day (55.67 + 3.16 mg%), though the 6th day value

was aleo significant (P / 0.01) from the rase value (Table 24).

Similar orservations were also recorded by Mahanta
et al. (1986) in buffalo calves and Pradhan (1991) in goats
with improved therapy in CTC induced hepatopathy. The improve-
ment in blood glucose level following improved therapy in all
the animals of this group indicated normal glucogenesis in the
liver, The rate of improvement of blood glucose level was
faster as compared to groups III and IV treated with Vetliv
and Livol respectively. This was due to supplementation of
glucose through intravenocus route. EBesides, injection of 'Veta-
log®' probably helped to correct the hypoglycemia in animals
of group V resulting in early improvement of glucose level,
Liver e xtract and vit. B complex alsc helped to improve the hepa-

tic function as well as to improve the blood glucose level.

4.5.3.2 Serum protein

The serum total protein level was also found to dec-
line gradually and reached to 5.85 + 0.8 g% on 3rd day from

its 0 day value of 6.75 + 0.27 g% but following treatment the
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4.5.3.3 JIcteric index

The avera jye value of icteric index recorded on 0
day was 4.28 + O.47 units, increased simificantly (° /[ ~."1)
on 2rd day (11.15 % 0«65 units) and reached maximum to 16.2¢
+ 0.68 units on 3rd day. Following improved therapy, the
values thereafter dropped jradually and reached to 5.46 +
0.83 units on 12th day of this experiment, though the values
till gth day, were also significant (P / 0.01) (Table 24).

Pradhan (1991) also observed the s imilar declination
of icteric imdex value with treatment of Livogen and Dextrose
in CTC induced hepatbpathy in goats. It is postulated that,
the improved therapy effectively helped to re jenerate the

liver cells and thus reduced the icteric index level.

4.5.2.4 Van den Bergh test

The serum Van den pergh test showed positive reac-
tiors upto 6th day and nejative thereafter (Table 24) also
similates the findinys of Pradhan (1991) in goats. This find-
ing imicated normal conjugation and excretion of bilirubin
intc bile canaliculi duve to normal functioning of the liver

with the improved therapy.

4.5.3.5 Total serum bilirubin

The pre-treatment serum bilirubin level recorded on an
average on 0 day was 0.32 + C.04 mjy%, increased s iynificantly

(P L 0.01) and reached maximum to 1.27 + 0.f8 m3z% on 3rd day
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after irduction of hepatitis. Thereafter following treatment,
the values decreased gradually =nd reached to 0,35 + 0,09 mg%
on 12th day of the experimental study, though the value of 6th
day wae also significant (P / 0.01) (Takle 25). This observa-
tion corroborates with the findings of Mahanta et al. (1936)

in buffalo calves and Pradhan (1921) in goats and indicates the
restoratior of killary clearence to normal dque to repair of

hepatic damage.

4.5.3.6 Serum cholegterol

The mean serum cholesterol level also shcwed a increas-
ing trend (P / 0.,01) and reached maximum to 136.29 + 11.33 mg¥%
on 3rd day. The values therrafter Qecreased gradually and became
nonsignificant from 12th day onwards fcllowing improved therapy
(Takle 25). Similar observations were recorded by Mahanta et g].
(1986) in buffalo calvers and Pradhan (1991) in goats. This de-
crease in serum cholecterol indicates normalisation of the fune-
tional status of the liver with the help of these supportive

therapy.

4.5.2.7 Seyum erzymes
4,5.3.7.1 Serum glutamic oxalacetic transaminasge

The serum J0T level increased marked significantly (P/0.01)
and reached maximum to 476€.27 4 16,02 /ug pyruvic acid/ml on 3rd
day from its 0 day value of 90,13 + 4.47 /ug pyruvie acidg/ml.
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Following treatment, the values decreased g radually
and became ncnsignificant from 12th day onwards (Table 25),
This observation corroborates with the findings of Mahanta
et al, (1936) in buffalo calves and Pradhan (1991) in goats
with identical imprcved therspy in CIC induced hepatotoxicity.
Tn comparisor to the Jroups III and IV, where indigenous
therapy were given, ranid declinaticn of this serum enzyme
activity was noticed which might ke due to the combined effects
of various therapetic agents, which helped iIn rapid regenera-

tion of the hepatic cells.

4.5.3.7.2 Serum glutamic pyruvic transaminase

The serum GPT level also increased significantly
(P / 0.01) and reached to the maximum level of 81.23 i+ 3.87 /o9
pyruvic acid/ml on 3rd day from its 0 day value of 27.46 ¢+
2.%7 /ug pvruvic acid/ml, Thereafter the values decreased gra-
dually to 62,29 + 6.43 Vs pyruvic acid/ml on 6th day (P/ 0.,01)
and 41.16 + 4.01 /ug pyruvic acid/ml on 9th day (P/ n0305) and
32,22 4 2,43 /ug ryvruvic acig/ml on 12th day of the experiment
(Table 25), which eimilates with the ckservetions recorded by
Pradhan (1991) ir goats., Rarid declination of this eerum enzyme
activity also indicates the effectivenecs of the ecombined the-

rapy used in this group,.
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4.5.3,7.2 Al¥aline r~rosphatase

The average serum alkaline phosphatase activity recor-
ded on 0 @2y was 3.49 + 1.16 BU/100 ml, increased significantly
(v £/ ~.01) to 11,13 + 0,93 FU/100 ml on 3rd day but beczame non
signi ficant from 9th day cnwards following improved therapy
(Table 25) which simul-~tes the firdings recorded by Pradghan
(1291) ir gcats. This findings indicated that, the improved by
therapy used in these animals of Group VY, were helpful in redu-
cirg the cellular damage of liver and thus in redueing the serum

alkaline phosohatase activity.

4.5.4 3Sress and histopathologieal changes

4.5.4.1 QGross changes
The a~nearance ¢f carcass, as well as liver, kicdneys,
lungs and heart were normal, indicating effectiveness of the

improved treatment adopted in this group of animals,

4.5.4.2 _I_'I_i_s_t_:gr@thOIQgics’\; ghgnggs

liver: Around the central vein, the healthy =nd regenerated
hepatcecytes were evident (Fig 18) whieh supports the findings
of Malanta (1934) and Pradhan (1991) in buffalo calves and goats
respectively. Persistence of hyperactive kuffer cells and mild
fatty changes were also ercourtered in scme places., However
chatterjee (1985) remarked that, choline prevents the deposition

of fats and accelerates the rate of removal of fat from the liver.



Fig. 18 Section of the liver showing complete ;
regeneration of hepatic parenchyma after |
treatment with proprietory preparations. l

H & E X 450.
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Kidney: Regeneration of the camponents of kidney parenchyma,
with precence of epithelial detritus were clearly evident.
Begide-, mild degree of congestion and degeneration were also
seen which corrotorated the findirgs of Pradhan (1991) in
goats, Vit, B complex, Vit, C, calcium and others used in
this group of animals helped in the regenerative process of

the kidney parenchyma,

Iungs: Heal thy lung parenchyma and bronchiocles were olserved.
However, cellular infiltration especially mononuclear cells were
observed in some places. Vit, B complex, Vit. C and others

helped in regeneration of the lung parenchyma.

Heart: Section of the heart was seen nommal.



CHAPTER V

SUMMARY
AND
CONCLUSION



5,0 SUMMARY AND CONCLUSION

Liver dysfunctions occur due to good number of causes
in animale. Clinical manifestations like inappetance, &ullness
and depression, rough hair and body coat, loose stool and pro-
gressive emaciatioﬁ which are generally observed in clinical
cases of hepatopathy are less helpful in diagnosis of liver dye-
functions in goats. Therefore in the present study, some
comron and some specific liver function tests were selected for
the Alagnosis of some experimental cases of hepatopathy and to
formulate a suitable therapy for the condition, which might be
helpful to dliagnose and to treat the clinical cases of hepatic

disorders in animals,

For ;his study, twenty five clinically healthy Black
Bengal goats of either sex aged 10 to 18 months with a body
weight ranging from 9-12 kg were selected. They were randomly
divided into five equal groups. 3Jroup I animals were consider-
ed as healthy control. In Groups II, III, IV, V, carbontetra.
chloride was administered orally through stomach tube @ 0.75ml/
Xg body weight for 2 occasions at 48 hours interval, for produ-

cing experimental hepatic damage. The animals of 3roup II
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were used as untreated control throughout the experimental
period. The animals of Sroup III and IV were treated with two
herbal liver tonics namely Vetliv and Livol respectively, while
the animals of Group V were treated with gome proprietory pre-
parations containing liver extract, Vit, B complex, Vit, K,
glucose, calcium, antihistamine and sterocid given parenterally
and Vit, C, cokrimoxasole, healthy rumen liquor and cobalt

salts given orally.

In the heal thy control group, clinical observations
including temperature, pulse rate, respiratory rate and ruminal
motility were observed and body weights were recorded. Haemato-
logical okrservations like haemoglokin, total erythrocyte count,
packed cell volume, clotting time, total leucocyte count, diffe-
rential leucocyte count, mean corpuscular volume, mean COrpus-
cular haemoglobin, mean corpuscular haemoglobin concentration,
were estimated, ©Some tlcod biochemical profiles like glucose,
total protein, alkrumin, globulin, A/3 ratio, total bilirubin
cholesterocl ané icteric index values were estimated. Van den
Bergh test was also done. Serum enzymes like 30T, SPT and AP

activities were also estimated.

In the animals of Group II, III, IV and V, clinical
examinations, hsematological studies and bloocd kiochemical
studies were done as in Group I, prior to induction cf hepati-
tis (0 day), on 2nd day, 3rd day anc¢ thereafter every two days

intervals upto 21st day of the experimental study.
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In the animals of 3roup II, the characteristic signs
l1ikxe, Qullness and depression, inappetance, dirrhoea, inco-ordi-
nation, aimless movements, rough hair coat, pale to yellowish
mucous membrane, nasal discharge, chewing like movements,
trembling of limbs, quivering of muscles, coma, falling lying
on the ground were recorded 24 hours after the administration
of CTC and most of these signs persisted till the end of the
experiment, The body temperature, pulse rate and respiratory
rates increased while the ruminal motility decreased signifi-
cantly following CTC administration. The body weights were
also found to decrease gradually. The haemoglokin, total
erythrocyte count, packed cell volume decreased significantly
following CTC administration but the total leucocyte count
increased significantly. The clotting time also increased gra-
dually. In differential leucocytic picture, the lymphocyte per-
centage decreased significantly (P / 0.01), while the neutro-
phil percentage increased significantly (P / 0.01) following
CTC adninistration. The eosinophil percentage was also found
to increase significantly (P / 0,05) on 3rd day following CIC
adnini stration., Marked changes in respect of the serum glu-
cose, A/G ratio, icteric index, total serum bilirubin, serum
cholesterol and serum enzymes like GOT and GPT activities were
observed. The blood glucose level decreased significantly
(P / 0.01) following CTC administration upto the end of the
experiment. The serum total protein level decreased signifi-
cantly (P / 0.05) from day 6 upto 15th day of the experiment.
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The albumin level decreased significantly (P / 0.01) from d;y
3 but there was no significant change of serum globulin level,
The A/G ratio decreased significantly (P / 0.05) from day 3
upto 12th day of the experiment. The serum icteric index
level increased significantly (P / 0.01) from day 3 and remain-
ed elevated upto 15th day of the experiment., The Van den Bergh
test was found to be positive from 2nd to 9th day of the expe-
riment, The total serum kilirubin and cholesterol level
increased significantly (P / 0.01) and remained elevated till
the end of the experiment. The serum enzyme activities of
GOT and GPT increased significantly (P / 0,01) from 2nd day
onvards and remained significantly elevated upto 18th day of
the experiment when the serum alkaline phosphatase showed a

moderate increase only.

Cut of 5 animals, 2 animals died on 5th and 6th days
of the experimentation while the rest 2 animals recovered by
21st day. Gross and histopathological changes were marked in
liver and kidneys, moderate in lungs but mild in heart. Higto-
pathologically, severe centrilobular coagulative necrosis and
moderate haemorrhages around the central veins and fatty
changes in the hepatic cells of some lobules were noticed. The
kidneys showed moderate to marked degenerative and necrotic
changes which were more marked in the tublules than in the glome-
ruli. The lungs showed varying degrees of congestion, perivas-

cular exudation of mononuclear cells, alveolar collapse and
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compensatory emphysema. The section of the heart showed epi-
cardial and myocardial haemorrhages along with congestion of
the blood vessels.

The present findings revealed that, a combination of
haematological examinations like clotting time, haemoglokin,
total erythrocyte count, and some blood biochemnical tests con-
sisting of bilirubin, glucose, cholestercl, some serum enzymes
like GOT and GPT were found applicable in early detection of
the acute hepatic damage in goats. However Van den Bergh test
and icteric index values may be uged for the field test.

In Group III, IV and V, the clinical signs and the
changes in haematological findings, blood biochemical findings
and serum enzymatic activities were identical upto 3rd day of
the experiment in animals of Group II and the therapy were
given in all the groups from that day when the severity of the
disease was more marked, The animals of Group III and IV recei-
ved two indigenocus hepatotonics, namely Vetliv and Livol res-
pectively and showed gradual recovery following therapy. Most
of the haematological and biochemical observations came to
normal on 15th day of the experiment, indicating their effec-
tiveness in restoring the functions of the experimentally induc-

ed hepatic damege.

On the basis of the haematological changes and blood

biochemical changes in Group II, the animals of 3roup V, were
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treated with a proprietory preparation of liver tonic, Eeekam.lL
with certain supportive drugs like Dextrose, calborol, Kapilin
given parenterally and Redoxon, Woktrin kolus (a cotrimoxasole
preparation) given orally along with healthy rumen liquor and
cobalt galts, After the initiation of this therapy, the
animals of 3roup V showed early recovery in comparison to the
animal s of Group III and IV which were treated with Vetliv and
ILivol respectively. Most of the haematolcgical and blood bio-
chemical observations revealed that the functiocns of the liver
of this group of animals retumed to norxmal within 6-9 days
after initiation of therapy.

The results of this experimental study suggested that
the animals with early stages of liver disorders could be co-
rrected effectively with liver extract, Vit. B complex. Dex-
trose 20%, calcium, entihistaminics, cortiscne, Vit. K parente-
rally and Vit, C along with cotrimoxasole preparation, fresh
rumen liquor and cobalt salt given orally. Alternatively,
indigenous druge like Vetliv and Livol can also be used in the
treatment of liver dysfunctions in goats which works out to be

cheaper and ‘satigfactory.
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6.0 FUTURE SCOPE OF RESEARCH

Future scope of research on liver dysfunctions in

goats may be indicated on the following aspects.

1.

2v

3.

During the course of this research works on liver
dysfunctions in goats, it has been noticed that there
has been some side effects leading to disturbances of
kidney function. It is therefore necessary to assess
in details, the extent of damage in the kidneys by
suitable kidney function tests and to diagnose the
extent of kidney damage for evolving suitable therapy.

Similarly, some disturbances on the respiratory func-
tions like rate and depth of respiration have also
been observed in thisg study. It would therefore be
proper to further investigate the changes in the lungs

relating to disturbences in the exchange of gases etc.

It has also been observed during the course of this
study that there has been some changes on the heart
secondary to experimental liver damage in goats. It
is also suggested to conduct further studies on the
extent of damage of the heart for evolving suitable

therapy.
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During the course of study, it is observed that
liver biopsy is required to assess the changes in
the liver. For this purpose, suitable biopsy needle
for goats has to ke designed,

On the basgis of the above results, improvement of
existing therspeutic measures has to be worked ocut,

1f necessary.
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