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CHAPTER I 

INTRODUCTION 



1.0 I N T ROD U C T ION 

The goat 1s an important danestic animal# because it 

is one of the oldest domesticated ruminant and it has better 

ability to adapt in various local conditions (~vendra and 

Bums# 1970). This goat is considered as pooJlTlan's cow since 

its maintenance cost is very 10\-1 and 1ts meat 1s also accept­

able to most of the communities of this ,country. Its growth 

rate and mu1 tip1ici ty is a1 so very high. According to the ~O 

report 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 109.493 m1ll1on# again st 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 

(Chawla ~ . ..!!... 1981). In west Bengal, most of the poor far­

mers depend mostly on the goat production which plays an uniqUe 

role 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 mo st important and cormnon one in them. 

The Ii ver 1 s one of the largest organ of the body and 

is probably one of the most important# having a complex 
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metabol! sn of its own and, in addition, being irivo1 ved in most 

of the general metabolic processes of the body (Ford, 1965) .. 

'!he removal of liver cause death in animal s wi thin 12 months 

(Mullen, 1976). The liver is 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

ing·s, which are circulatory, excretory, metabolic, defensive 

andhaemopoletic function (Mullen, 1976). Therefore any abnor­

mali ty in the level of protein, glucose cholesterol and lipid 

indicate the extensive liver damage (PearsOn and Craig, 1980) 

since it helps to maintain the level of them. The liver 

guards the intemal 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. All the products of digestion passing through liver, 

some are stored in ·the liver and others are pasedd. to various 

tissues of the body, either in the same form of the prOducts 

by which it is absorbed or after undergoing certain chemical 

reaction s in the ~ i ver. 

Li ver dysfunctions occur dUe to damage of the hepato-

cytes by certain drugs, chemicals or some other agents (Captain 

and SYed, 1966). IMiveci ~ Al. (1987) opined that certain 

drugs which are used extensively in some diseases also causes 
I 

liver dysfunction. Carbontetrachloride which is used exten-

sively in parasitic intestations dUe to its low cost, causes 

severe hepatotoxicity in animal s. Even at therapeutic dose, 
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it prodUces toxicity in debilitated and starved animal s (Sethu­

raman et al." 1978). A single toxic dose produces centrilobu---
lar necrosis and diffuse fatty infil tration. 'lllese changes 

occur wi thin 1 to 5 hours of C'lt ad'nini stration and maximum 

damage occur ",,1thin 24 1%0 4S hours (Reckneqal, 1967). 

Sen ~ 21. (1976) remarked that without assessing the 

status of the liver, indiscriminate ~se as of anthelmintics 

can cau se death of the animal s. 

Toxic plarits iik~ Lantana camara, Ipanoea carnea, 

Senecio sp 5. etc." con tain hepatotoxin s which are not con sumed 

by the animal s nonnally, but sanet1rnes the goats eats the 

leaves of these plan~s especially during the sl.m'ln1er season when 

draught p"revail s intropiecU and s.lbtropical countr1es. Inges­

tion of these 1 eaves cau5~"S moderate to marked hepatotoxicity 

in them. Certain toxic fUngi like Asoe;rnillus flaw§" Fusarium 

spp. also causes hepatotoxicity, when ingested through feed. 

Nutritional deficiency of methionine, choline, riboflavin and 

vitaminE and intake of high fat diet a1 so sometimes causes 

hepatotoxici ty in animal s. All the toxic material s absorbed 

from the gastrOintestinal tract passes through the liver which 

maintain s the heal th and prodUction of the animal • 

. Following toxicity, con's1,derable damages occur in the 
liver before clinical signs-appear. The clinical silence of 

liver injury la%gely stems from three important hepatic 

characteristics. They are, a high degree of reserve functional 
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capacity, a complex .and multiple functional activity and an 

unuSUal ability to. rEgenerate by the lIver parenchl'f"a (Mullen, 

1976) • 

The incioence of hepatic damage has been reported 

from the field ~ Nair (1981) in Indian elephants, Boishya 

~~. (1981) in cattl,e, calves and goats, Prasad iU: Al. (1982) 

in buffalo calves, cows and Mahanta ~21. (1983) in' buffalo 

cal ves. 

~e diagnOsis of liver dysfunction is difficult one. 

The clinical signs and certain liver functi,on tests may help 

to diagnose the liver diseases. In primary hepatic disease, 

the clini'cal signs are caused solely by the lesions of the 

liver but in secondary involvement the clinical signs are un­

rel ated to the liver damage. Clinical sign s of hepatic dyS­

functions for all species are anorexia .. alimentary tract 

stas1s~ discoloured faeces .. 'pain on palpation on hepatic area" 

j aun_dice, discoloured urine, odema ~d emaciation, photosen­

sitization, interference in blood clotting and certain nervous 

sign s (Mullen, 1976). 

For the veterina~ clinician it is important to know 
I 

the effects of partial loss of liver function ro that he may 

be in a better pos! tion to detect the damage, assess 1 ts 

d~ree, and finally can estimate it· s effect on the patient's 

future productivity (Ford~ 1965). Although there are number 

of various liver function tests available for detection of 
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liver damage but no single test can confirm the functional 

status of the liver and i t5 parenchymal, damage (Kaneko, 1980). 

The liver function"tests which are based on the excre-

ton' function, metabolic actIvities, enzymatic activities and 

pathological alterations can only help to assess the liver dis­

order at a particular time (Mullen~ 1976). Alemu,~ sl. (1977) 

stat.ed that., the extent of'liver damage caused by the toxic 

agents can be monitored by measuring the serum enzyme activi­

ties. Though the various tests are available, but the estima­

tion of the serum en 2Yme activities are the most sen si ti ve and 

important liver function tests available for the diagnosis of 

, hepatic dysfunction. 

The trea~ent of liver disorder is' costlier in animals. 

Therefore cert.ain hepatotonics,of herbal origin have been tried 

by various tWOrkers and were claimed to be effective (Mahanta 

.m: &. 1983; Shama ~ &. 198'6, Dange ~ §!. 1986, Dhumal 

et al. 1989, Peer et ale 1990 and Pradhah, 1991). It is '1mpor-- - .-.-. ---
tant to know the enct nature of the damage of the liver, its 

pathogen esi s due to toxicIty and the r9;l eneration of the 11 ver 

parenchyma with the herbal hepatotonics in India is still debat­

able in domesticated animals particularly in goats. 

It 1 s ,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 

Call sing experimental damage of 11 ver with carbon tetra­

chloride, and hepatotoxic chemical agent~ 

II. To correlate the extent of hepatic damage as diagnosed 

6 

by clinical, haematolog1eal, biochemical and histopatho­

logical studies ·on the animals with liver dysfunctions 

dU ring the p,eriod of ~erimental study •. 
1". 

Ill. To correlate a good number of liver function tests more 

specific for .goats fOr dia~os1s of liver dysfunction. 

IV. To carry out the comparative therapeutic study to find 

out the efficacy of certain herbal liver tonics in com-

perison with the conVel?tional therapy in cases of expe­

rimental hepatic damage in goats. 



CHAPTER II 

REVIEW 
OF 

LITERATURE 



2. 0 RE VIEW 0 F LITEM TtrnE 

2.1 Experimental Hepatic Damage 

Carbontetrachloride is a chlorinated hydrocarbon, che­

mically related to chloroform. C'It is one of the mOst exten-

s:f. vel y u sed hepatotoxic substance u sed for assesgnent of various 

Ii ver function tests as well as some therapeutic trial s. 

/Rose (1932) used carbontetra"chloride 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 

Lei tao (1945) concluded that lambs wi thin 6 months of age could 

sustain the toxicity of 5S ml of carbontetrachloride given along 

with calcium borogluconate therapy. 

/Cornelius ~ &. (1959) administered carbontetrachloride 

to horses, cows, pigs and dogs to produce e~erimental hepatoto­

xicity. 
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/ ~allagher (1960) administered undiluted carbontetra­

chlor1de~-' of 50 ml by stomach tube- into the rumen of -sheep and 

observed that the sheep died from re$Piratory embarrassment 

wi thin 2 hou rs of en: admini strati on • 

/Setchell (1961) studied the liver and kidney functions 

by administering 40 ml of caibontetrachloride with 60 ml of 

liquid paraffin and SO ml of carbontetrachloride with 100-ml 

of liquid paraffin In two experiments in sheep .• 

./ Ford and Eoyd (1962) - studied the various liver function 

tests· by administering dimldiumbranide 1n a single parenteral 

injection in cattle for indUcing liver injury. 

/ Toxic dose of carbontetrachlorlde ranges from 0.25 to 

0.5 ml/kg body weight in different animals was reported by 

Comeliu s ~.2!.. (1963). 

/Kondos ~ 21. (1963) administered carbontetrachloride 

by intramuscular injectio~ at the dose rates of 1,2,4 and a ml 

or by intraruminal injection at the dose rates of 1,2 and 4 rnl 

in sheep infected with Fasciola hepatica. 

/' Ford and Lowr,ence (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 

level s in sheep but repeatation of this dose showed less severe 

liver lesions and less increase in serum enzyme concentration. 
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~Gee (1967) administered catbontetrachloride at the dOse 

of 5 ml of a 20% solution in liquid paraffin and 5 ml of 40% 

solution in liquid paraffin through different routes bu:t .obser­

ved the same effect. He opined that Intraabomasal route reSUl­

ted more mortal i ty than the intra-rumina! route. 

/Seawrlght McLean (1967) postulated that pretreatment with 

phenobarbitone. enhances the activity of carbontetrachloride 

intoxicat1on~ as the injections of phenobarbitone stimulates 

the activity of the microsomal drug-metabolizing enzymes in the 

liver cell s. 

~Selen1um has same effect on carbontetrachloride toxicity 

in animal s was reported by Kondos and McCl ymount (1967). They 

observed that the toxicity of carbontetrachloride redUces foll­

owing selenium administration. 

/Recknagal (1967) reported that a single toxic dose of 

carbontetrachloride prodUces centrilobul ar necrosi s and diffuse 

. fatty in £11 tration. BiochemIcal and ul trastructural studies 

have confinned that the 'functional and morphological changes of 

cell o~a.Belles occur as early as 1 to 5 hours following eTC 

administration and maximum damage occurs withih 24 to4S· houra 

after carbontetrachloride administration. 

/Gopinath ·and FOrd (1970) studied the histochemical and 

histopathological changes o£ the liver by administering alpha­

napthyl isothiocyanate (AN1T) @ 100 to 400 mg,/kg orally 'In 

sheep and calves. 
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CJoodman and Gilman (1971) reported carbon tetrachlorIde 

having selective toxicological effects which involved kidney 

and liver. 

Hunt (1971) administered 10 ml of a 40% solution of car­

bontetrachloride in liquid paraffin by intraruminal injection 

in sheep. He Opined that the protein content in the diet could 

influence the hepatotoxicity due to carbontetrachloride. 

Mott:al1b ~.5!!.. (1976) could indUce hepatopathy as well 

as nephrotoxicity in goats by administering 50-60 ml of ~arbon­

tetrachloride with arachis 611 through intramuscular injection. 

Sen et ale (1976) administered carbontetrachloride @ -- , 

1 ml/kg body weight in goats to study some liver fUnction· tests. 

Anderson .!.!:. &. (1977) and (1982) studied the, plasma 

en2¥t1e activities and some other blood ccmponents in cattle by, 
.~~ 

e)(pe rim en tall y inducing hepatopathy with the in fec ti on of meta-
, 

cercar1ia of F. hepatica. 

Alemu ~ &. (1977) procruced hepatic disorders by adminis­

tering carbontetrachloride'in sunflOWer oil at the dose of 0.5 

ml,lkg body weight in sheep through stomach tube and observed 

the clinical sign s. 

Sethuraman and Verma (1979) studied the various liver 

function tests in buffaloes by administering carbontetrachloride 

intraruminally @ 0.5 ml,lkg body weight. 
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Nooruddin et a1. (1982) studied certain haematolog1cal -.-
and biochemical changes of Black Bengal goats which were natu­

rally infected with Fasciola gigantlca. 

Mahanta··~~. (1983) administered carbontetrachloride 

@ o. 3 ml/kg body weight by in trarumlnal rou te to induce hepa~ 

topathy in buffalo calves. 

Mahanta (1984) admini'stered carbon1:etrachloride in buffalo 

cal ves @ o. 5ml/kg body weight intrarumina1ly to induce hepatic 

demageand studied different liver function tests. 

Maru and Pachuri (198"5)" studied the nature of liver dys­

functions -:in buffalo calves with carbontetrachloride @ O.5ml 

and O.2SmI/kg body weight at different intervals. -
Sharma et al. (1986) administered carbontetrachloride @ --

0.75ml/kg body weight with' 20-S0ml of liquid -paraffin in a single 

dose to iriduce -hepatotoxicity in goats. 

Bhatta and Roychoudhury (1986) studied the biochemical 

changes of blood on the 34th day of post-infection of Fasciola 

infected calves. 

Peer (1987) administered carbontetrachloride @ 0.5 ml/kg 

body weight orally as a single dose diluted with liquid paraffin 

" 
(1':10) to induce hepatopathy. 
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Tlrkey !U: &. (1937) 'studied the haematolo:;;rical and bie­

. chemical parameters in goats, by admini stering Ipanoea camea 

orally to indUce liver damage. 

/Ohumal ~ 21. (1989) administered carbontetrachloride 

at the dose of o.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 bIochemical changes of blood 

and the hi stopatholo:;;rical aild electronmicroscopical changes of 

liver in goats by experimentally inducing hepatotoxicity wit~ 

catbontetrachloride @ lml/kg 'bodY weight orally by stomach tube 

for 2 occass1ons at 48 hours interval. 

2. 2 Clinical symptoms 

Clinical signs of liver dysfunction~ appear when 75';{ of 

the lobules of liver are affected. In primary liver dysfunctions, 

the clinical signs appear due to lesions of the liver and in sec­

ondary dysfunctions, the syndrane may include sOme clin,ical 

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 lethergy 

rather than depression in sheep. He al so reported that, rumina­

tion was unaffected and the cases recovered after 4-9 days. 

Bl8kemor~ (1946) noted depression, inability to stand and 
, . 

coma before death in suffolk ewes follOWing carbontetrachloride 

in toxication. 

Mangalik ~!!. (1957) opined ascites have a direct rela­

tion with the degree of hepatic cirrhosis/fibrosis in rats with. 

carbontetr:achlorlde intoxication. 

Gall agher (1960) recorded mo·rtali ty in sheep wi thin 4 to 

5 hours after 300ml of carbontetrachloride admini stration. Res­

piratory distress was the marked clinical feature which became 

more pronounced when the animals 1n rec:umbancy. 

Setchell (1962) recorded dullness and observed scouring 
. " 

in ·C'It; induced hepatic disorders in sheep. Convulsions of uns­

pecified nature was also recorded by him. 

FOrd.and Boyd (1962) ·noted signs of weakness~ loss of 

appetite~ ictert.Is and f.a1l 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 £lood affected alfa-alfa (lucems), hay 

by Glenn ~ &,. (196S). 
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Poor appeti te, leth~Xginess' and dullness were the symptom s, 

recorded by Captain and syed, (1966) in' carbontetrachlorlde poiso­

ning in horses'!' 

Pho.tosensiti'2ation and icterus dUe to Lantana camara poi~ 

soning in sheep along wi th the' lesions of the skin like erosion, 
. , 

ulceration, sloughing of necrotic tissue and haemorrhages at the 

less pigmented areas were observed by BWar:lgamo~ (1967) at Entebee • 

. ' 
Rosen.berger (1979) recorded yellowish pigmentation of 

+ 

sclera of the visible mucOUs membrane as an indication of jaundice 

in cattle. 

Loss of appetite was noted in 'carbontetrachloride poiso­

ning in sheep by Caple and Heath (1971). 

.~ 

Severe abdominal pain and. haemorrhages were recorded by 

Goodman and Gilman (1971) following oral administration of carbon-

tetrachloride. 

Finn and Tennant (1974) recorded aggressive behaviour, 

ataxia, tenn1nal recumbancy with muscle tremors and involuntary 

jerking of the limbs, teneSTlUs 'and unusual bellowing' in hepatic 

encephalopathy in cattle. 

l Hungerford ( 1975) recorded dullness as the only symptan 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 adninis,tration were observed by Anwar ~ ale 

(1976), but no such symptoms were visible in Ciogs with the same 

dose of carbontetrachloride by them. 

,JMullen (1976) recorded the clinical' signs of hepatic 

dystunction for all species'offaJ1Tl animals which were anorexia, 

alimentary tract stasis, discoloured faeces, pain on percussion 

of the hepatic area, enlargement of liver, displacement and 

rupmre of the liver, jaundice, discoloured urine, oedema, ema­

ciation, photosensitization, interference with blood clotting 

and some nervous signs. 

SethUr~an and Verma (1978) recorded the clinical signs 

like dUllness, salivation, anorexia, muscle asthenia, occular 

di scharge, increased pul se and respiration, icterus loose motion 

in buffalo calves following carbontetrachloride intoxication. 

Singh ~~. (1978) observed the symptoms like stretch­

ing of head and neck; trembling,' quivering of muscles around 

the nares, incoordination of movement , deep laboured respira­

tion, excess! ve naSal discharge# dullness and depression, coma 

and recumbancy in sheep following carbon tetrachloride adminis­

tration '@ SCml per ,sheep through stomach tube. 

Morrow ~.sl,. (1979) 'recorded the clinical signs of 

decreased hepatic' functions, as anorexia, depression wealcne5s, 

ketonuria, fever, marked fall in milk yield and progressive 



debil! ty in HoI stein - Frles!an herd dUe to excessive consump­

tion of com silage and brewer's grain during late lactating 
, , 

and non-l actating period. 

Anderson !d;.2!. (1981) noted dullness, inappetance and 
, . . 
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icterus in calves following 2~4S hours of carbon tetrachloride , 

administration. 

, Blood ~.sl,. (1983) remarked the cardinal signs of hepa-. ' 

ti tis in ruminants to be anorexia, depression, muscle weakness, 
, , 

mild to moderate clonic convulsion, coma and recumbency. 

Mahanta ~ &. (1983) obs.erved the signs of dullness, 

salivation, anorexia, muscular weakness, reluctance to move, 

occular discharge and loose motion follOwing 48-72 hours of 

'carbontetrachloride administration in buffalo calves. 

Sharma et l!!.. (1986) observed the signs of dullness, 

loss of appetite, dehydration, jaundice, incoordination, loss 

of body weight, dirrhoea, , pyrexia, tachycardia and stretched ,. , 

n'eck, following carbontet"rachloride administration in goats. 

Tirkey ~ &. (1987) n'oted the signs of dullness, 

ataxia, incoordination of gait 'and paralysis of hind quarter 

with dirrhoea, lacrimation,' nasal discharge, roughness of hair 

coat, progressive weakness and emaciabion following adminis-

tration of Ipomoea carnea in goats. 
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Peer et ai. (1988) recorded the clinical sJ.gns of dUll---
nesS and depression from· 2nd day of carbon tetrachloride admi­

nistration in goats. They also observed loss of appetite, rough 

hair coat, dirrhoea, pale mucous membrane" excessive nasal 

discharge, stretching of head and neck, chewing like movements 

of jaws, tremblinq 'of limbs and· jerky movements, in co-ordination 

and quivering of muscles in the. affected goats. 

Peer ~ &. (1990) ob:served the clinical signs of emacia­

tion, pale to yellow mucous membrane and enlarged liver, in 

goats. following carl:xmtetrachloride poisoning. 

Pradhan (1991) prodUced experimental.ly hepatopathy' in 

goats. He recorde'd the signs like dUllness, depression, ina­

ppetance. diarrhoea, incordination, aimless movements, rough 

hair coat, pale or yellowish mUcous· membrane. trembling of 

limbs and coma etc. in them. 

2.3 'Haematological Examinations 

Li teratures on haematological values in goats are scanty. 

Some haematologJ,cal findings' have been reported in normal goats 

by some workers, rut very 11 ttle infomation s are available' fran 

the animal s following carbontetrachlorlde intoxication. There 

-are wide variation in bl'oOd const! tuents 'in male and female 

animals. 
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2.3.1 Haemoglobin (Hb) 

Finn an~ Tennant (1974) . observed significant decrease of 

haem~lobin concentration in hepatic. encephalopathy 'in cattle. 

Dessouky and Moustafa.(1979) noted'severe decrease' of 
.. "- '" 

haemoglobin percentage in fasciola infected buffaloes. . . ~ . 

N<;>oruddin .!U:.2!. (1982)' worked on the Fasciola giganticp 

infected Black Bengal goats' and 'they observed significant dep­

ression of haemoglobin level in infected. goats as compared to 

the healthy control animal s: 

Haroun et §!. (1986) studied on the naturally occurring 
• 

ovlne fa'sciollasis in sudan ~ They observed that, infected 'animal s 

showed a clear decrease in haemoglobin concentration in compari­

sOn to the' heal thy ~nerol sheep. 

Swarup .!U:~. (1987) opined that Fasciola giqantica 

in fection certainly redUces the haemoglobin concentration in 

buffaloes. 

Tirkey'~ 21. (1987) studied the haematological values 

in goats following feeding of IpOmoea carnea and they noticed , , 

decreased haemoglobin concentration in them. 

Peer ~ .21.. (1988) studied the haemoglobin values in 

goats following oral administration of carbontetrachlorlde and 

observed a sharp decline in the haemoglobin level after oral 

adnini stratton of carbontetrachloride in thOse goats. 
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Chaudhuri ~.§!.. (1988) recorded decreased haemoglobin 

concentrations in buffaloe's with natural infections of Fasciola 

gigantica. 

The haemoglobin content· of the blood of the buffaloes 

naturally 1ufected with Fasciola hepatica was found. to be sig­

nificantly reduced by Chaudhuri ~ .2!.., (1,990). 
t· ' -

Peer et a1. ,( 1990) noted" significant declination in the 
... -.-

h~emoqlobin" content in goats: fol'lowing oral administration of 

carbaritetrachloride' for prOdUcing experimental hepatOpathy. 

2.3.2 Total' erythrocyte· count 

Firm and Tennant (1974) recorded decreased erythrocyte 

count in. hepatic encephalopathy in cattle. 

Dessouky and Moustafa '(1979) observed decreased erythro­

. cyte count in buffaloes# which were severely infected with 

,Fasc101p gigantic§. 

Noorudd1n ~~. (1982) recorded significant depression of 

total RBC count in goats which were naturally infected with 

Fasciola gigantica. 

Haroun ~ si. (19S6) observed decreased erythrocyte counts 

in sheep with natural infection of Fasciola gigantica. 
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Tir'key ~ &. (1967) observed slight decrease in eryth­

rocyte coun.t following feeding of Ipomoea camea in goats • 
.. 't;.-. 

... ,: Chaudhri et ale (1988) ·recorded decreased erythrocyte 

~unt in buffaloes which were naturally infected with Fasciola 

gigantica. 

Peer ~,&. (1990) noticed redUced total erythrocyte 

count following oral administration of carbontetrachloride in 

goats. 

2.3.3 Packed cell volume .,: 

Packed cell volume is the percentage of total volume 

occupi·ed by the packed erythrocytes when a given of whole blood 

in centrifuged at a given period \~th a constant speed with 

EDTA as anticoagulant. 

Finn and Tennant (1974) observed a significant decrease 

of packed cell volume in hepatic encephalopathy in cattle. 

Dessouky and Moustafa (i979) studied the haematologi~a1 

findings in fasciola infected buffaloes and observed decreased 

packed cell volume in the severely affected animal s. 

lNooruddin ~~. (1982) reported decreased packed cell 

volmne in naturally infected Fasciola glgantica in Black Bengal 

goats. 



Harou!l ~.~. (198'6), reCorded a prominent decrease in 

paCked cell volume in naturally infected jLasciola ~iqantica 

infected she~. 
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Tirkey ~ .2!..' (1987) recorded slight decrease of packed, 

cell volume in experimentc:slly indUced Ipomoea £arnea toxicity 

in goats. 

Peer ~ Al. (1988) observed significant decrease of packed 

cell volume following oral administration of carbontetrachloride 

in goa~s. 
""" . 

Chaudhri ~ !!. (19SSt recorded decreased packed cell 

volume in buffaloes haVing natural infection of Fasciola 
, I 

gigantica. 
, . 

Peer ~ sl. (1990) recorded a significant decline of 

packed cell 'volume in goatsfollowinq oral administration of 

carbon tetrachloride. 

2.':'3.4 r-1ean eorpuscular volume" Mean corpUSCUlar liaemoqlob1n 
, ~8n ~ 

.smd 6, tQorpuscul'ar .naemoglobln concentration. 

These values depends on~'the Packed cell volume, Haemogl~ 

bin, and Total 'RBC count of blood of an1m~l s. 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 factor$ may be . suppressed either as a 
, , 

resul t of the redUced abs~rption 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 hepati'tis. 

The main reaction consists of the interactIon of the 

fibrinogen and thrcmbin to produce fibrin. ,fibrinogen is one 

of the normal plasna protein is synthesi2ed in, the liVer. 

Thrombin, on the other hand, is derived from a precursor proth-

rombin, is also synthesized in the liver with the help of 

vitamin K. 

RO\01sell (1969) d.escribed' '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 assessnent of liver function. 

,Pradhan ~ ale (lQ87) observed increased clotting' ,time 
" 

in goats suffering from anaemia due to haemonchosis. 

2.3.6 Total leucocyte count 

Finn and Tennant .( 1974) recorded significant increase 

of total leucocyte count in cattle with hepatic encephalopathy. 
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. . 
.•. DesBOuky ·and-Moustafa (1979) observed leukocytosis in' 

buffaloes'which were" naturally infected with Fasciola gigantica. 
- .. - ~ . 

/No6ruddinet~l. - (198 2l~rJced 1m "the naturally infected 
- ."-'-

- ,r"' _ 

Fasciola qiqantic:a infection 5 ~ln goats and ~ey observed sigpi-

ficant leuco~tosi~# a relative'neutrophilia 
. 

and eosinophilia 
, . " 

in them .•. 'He 'opined that the leUcocytosis in infected goats was 

dUe to manifold increase of pol~otphonuclear neutrophil·s and 

"eosinophil B. 
• • ... 011: 

Haroun !U: &. (1986)· ... recorded leukocytOsis and eosin~hi­

lia .in sheep of SUdan which ""were natural,ly infected with Fasciola 

gigantica in an endemic area. . ... 
Swarup ~.2.!. (1987) recorded increased leucocyte count • . . . . 

total eosinophil count# eosinophil .. leukocyte ratio.#_ perce~tage 

of eosinophil_ percentage of monocyte in buffaloes which "-Jere 
- . .... .. 

natUrall"y infected with Fasciola gigantica • 
... 

Peer et .al. (1988) observed significant .increase of leukO-. -.-..- .. 
. cyte .count wi th neutrophilia 'ahd eosinophilia in goats following 

oral .adminii:;tration of ,carbontetrachloride. :," _.,. 
-' ' 

, ~ 

. .: I Peer ~ s!. (1990) obse'rved# leukocytos1~4 and neutrophilia 

with initial lymphopenia on day' 2post-carbontetrachlo~i~e adm!-
, ,'", '"1 ~ 1 • , 

nistration in goats and there was a decrease in total leukocyte .,. 
, . ~ ~. 

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

day 18 of post C'IC administration. 



De$souky and MOll stafa: (1979) remarked that there were 

no difference between the 'total 'serum proteins in Fasciola 

infected buffaloes in compar1'son to the noninfected animal s. 

HOWever,. the albumin content was found to decrease mOderately 

\>lhile the gammaglobulin values were found to be elevated. 

Kaneko (1960) reported that none of the alterations in 

the serum proteins were entirely !pecific for liver damage, 

the .combination of an absolute l~ albumin and or a high qamma­

globulin level was quite typical. 

Barnouin ~ Al. (1981) recorded significant decrease of 

serum albumin in cattle wi th liver lesions with Fasciola 

hepatica. 

Kessab! and Lamnaquer ('1981) recorded increase in total 

protein. and globulin levels and' decrease in albumin level in 

liver disorders. 

Nooruddin ~ &. (198'2) noticed a ten~ency towards in­

crease value of total serum protein in Fasciola SliSlantica 
., 

infected goats. However they observed s!gn'ificant increase 

of globulin level and significant decrease of albumin and albu­

'min globulin ratio in them. 

HoI teniu s (1982) reported that animal s wi th 1 i ver absce-

Elses had as a rule normal liver function tests but with high 

garnma-gl obul in and low albumin level . in serum. 
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. Poul,atov( 1984), noticed '¢!ysproteinaemia with sharp de­

crease in albumin and a' rise ill gamna-globulill~ in goats infec­

ted with Fasciola hepatica and Fasciola giqantica in USSR 
, ""'" 

Karsai and Schafer (19B 4) remarked that low level s of 

serum albumin and high level s of serum beta and ganrna-globulin s 

were good diagnostic profiles of liver diseases in dairy cows. 

Mahanta (1984) reported 'non significant change in serum 

total protein, albumin and' A/G ratio in buffalo calves follow­

ing carbontetrachloride poisOning. 

Haroun ~.2l,. (1996) n'oticed a marked hypoalbuniinaemia 

with 'a decrease in A/G ratio iri, sheep, naturally infected with 

Fasciola giqantica. 

Bhatta and Roychoudhury (,1996) reported decrease in total 

blood proteins ine)(perimentally' infected Fasciola hepatica in 

calves. 

!)wivedi ~.2!. (1996)' could not find any significant 

cranqe in serum protein level s' in rabbita with carbontetrachlO­

ride indUced hepatic damage. 

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

aquou s 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 prote1n~ 

al humin and A/G ratio and slight increase in serum globulin 

in goats following carbontetrachloride poisoning. 

Chaudhri ~.21. (1988)" reported. hypocl1 bum1naemia in 

bu:£f"alu": el!l;v~~' whl~ we~ lTatUra:l·l:Y~ rmfectt!:cfw1-tl1l fusc~ 
.~' . 

gigantica. 
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Pradhan (1991) recorded a significant decrease of total 

serum protein. albumin and A/G ratio 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"mai'nly from haemog'lobin in the 

reticuloendothelial system as a result of the destruction of 

aged red cells. The hepatic parenchymal cell s have the abi­

lity to absorb bilirubin fram plasma. Hyperbilirubinaemia 

and jaundice are the result 'of a disturbance of balance bet­

ween the rate of prodUction 'of bilirubin and ·the rate of. e)(cre­

tion and they have clinical importance in the diagnosis and 

evaluation of liver damage. 

" Varachin ~sl. (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 

d1crocoelium infection. 
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Benedek (1961) reported the bilirubin level s between 

0.2 and 2.5 mg/100 ml withno·direct reacting bilirubin in 
-

19 cattle .with severe hepatic degeneration and 14 cattle 

following -experimental caibontetrachloride poisOning • 

. 
}fuhn (1961) recorded significant increase of serum b1li-

rubin in acute reversible di sturbances of liverfunction in 

cattle. 

Ford at?d Boyd (1962) observed an increase in se%ll1'n bili­

rubin level in cattle in later stages of exper.iJnental liver 

lesion s which they attributed to be due to interference in 

biliary secretion. 

Tri fnov (1964) reported- -increased total bilirubin values 

after 6 hOUrs of cat.bantetrachloride poisoning in sheep which 

increased further at 24 to 48 hours of toxic! ty. 

Seawright and McLean (1967) reported significant increase 

inserurn bilirubin levels in sheep after 24 hours of ' admin is­

tratienof carbontetrachl oride. 

Gopinath and FOrd (1969) observed increased concentra­

tions of serum bilirubin and phylloerythrin along with other 

biochemical chanJges in sheep while studying the effect of 

Lantana camara on the liver. 

Gopinath and Ford (1970) al so recorded increased. serum 

bilJ.rubin level within 24 hours of admini stration of alphanaphthyl 
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~" ., .. ... .... 

1sothiocY8tlat~ (ANIT) in calve,s ana sheep which returned ,'to ,. . . , 
n6mal by 6th day. _ .... , ~ -~ ...... . ".'" ~ 

, ,'It-." ,Dwl~di ~ l!l. (1971) 'reported increased total serum . 
bilirubin level in calves following Lantana poisoning in rumi-

nants. 

~' -. --
, . .-- . '.~ ... 

, . , . 
'". 

Sheep dOsed with carbontetr~ctuoride, showed no slgni-
, 

ficant chang~ in serum bilirubin concentratlon(Harvey and Hoe, ... : , 

1971) • 

,.,_,)-~,~_Hansen (1972) concluded that indirect ,reac~ng'pigment 
" 

might.be useful. in diagnosing biliary obstruction.,-, 
_ _. L - .• 

• ~ I .- I I _. • • <II 

" ' Gopinath and Fo~d (1973) reported no hyperbili1rubinemia 
. 

fol_~Owing ,halothane administration, in calves • 

. Finn and Tennant (i9?,4) observed significant hyperbili-
.... .:.. 

rubinemia in calves ~ith liver les:i.tQns and they, opined tttat, 

'in each case, the elevation of plagnabilirubin concentration '. ' 

was due exclusively to vanden Bergh reacting pigment. 
\' 

HarveyandObeid (1974) observed hyperbilirubinemia in 

domest.icated animals of SUdan in various liver disorders. 
, .... 

Amt'ousi ~ &. - (1974) pbservea elevated serum bilirubin 

level, in all the sheep especially in those \\11 th post"necrotic 

cirrhosis and chronic nonsuppurat!ve hepatitis. --

• 

, 



Pradhan (1991) reported increased serum cholesterol 

level following oral admini stration of carbontetrachloride in 

goats. 

2.4.5 Icteric index 
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The intensity of yellow pigmentation of serum is mea­

sured by. icteric index. It is a simpl e methOd of measu ring 

bilirubin content of the serum. 

-
Gray (1960) opined the icteric index test as the 

simple,. rapid anq useful means for indicatirq the amourit of 

bilirubin present in the serum. 

Finn and Tennant (1974) recorded an increased level 

of icteric index in calves with hepatic encephalopathy. 

SOliman and Elamrous1 (1974) SUggested it as a useful 

method for deter.:mination of the concentration of bilirubin con­

tent of the serum and it as a1 so helpful in dete.nnining the 

presence of any latent or subclinical jaundice in animal s. 

Sethuraman and Ve%ITla (1979) and Mahanta ~ i!!.. (1983) 

reported increased icteric indelit value in buffalo calves "'1ith 

experimental hepatic damage caused by carbontetrachloride. 

Prasad et al. (1982) observed increased icteric index .--
level il'l a female buffalo suffering from chronic hepatiej aun­

dice, but Vema (198 2) however could not found its diagnostic 

value for the diagnosis of chronic hepatitis in cattle. 
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Awasthy andRao (1984) reported increased serum 

icteric index level in cows suffering from liver fluke infec­

tion. 

Mahanta (1984) recorded significant increase of 

icteric index value in buffalo calves with carbontetrachlorlde 

toxIcity.. The highest average value of 39.0 .t2. 34 unit was 

recorded 'on 4th day., as compared to the 0 day value of 9.28 .t 

0.59 unit • 

. Pandey ~ s!.. (198 5) observed increased level of· 

icterl,c . index values in dogs by producing experimemtal' hepato­

pathy with carbQntetrachlorlde. 

Pradhan (,1991) recorded significant increase Of the 

icteric index value from day 2 upto day 15 of the experimental 

hepatopathy with eTC in goats. 

2.4.6 Van den Bergh test 

The detell11ination of total bilirubin and conjugated 

bilirubin in the serum is based on Van den Bexgh reaction. 

Eo this Van den Bexgh test is capable of detecting bilirubin 

in l::oth the forms. Th2,.~ conjugateC! form of the bilirubin 

reacts with diazo reagent and form a red compound which is 

known· as direct reaction.. The formation of red colour after 

additIon of alcohol is kn01dD as indirect reaction and the pre­

sence of unconjugated bilirubin in the serum I s 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 

which measures the unconjugated (ind1rect reacting) ,and con­

jugated (direct reacting) bilirubin may be determined by rou­

tine methods as a practical dia:;1nostic procedure. 

Prasad et ale (1982) recorded both direct and indirect -- " 

positive reactions in Van den Bergh test in a buffalo cow shew­

ing chronic hepatic jaundice. 

Verina ~" &. (1982) observed some positive and some 

negative reactions from 12 cOwS suffering from chronic hepa-
~'. 

titis. 

Mahanta (1988) observed the biphas1c reactions from 

1st to 6th day of C're admini strati on in buffalo calves. 

Pradhan (1991) also recorded the hiphasic reactions 

from day 2 upto day 11 in goats with CTC pOisoning. 

2.4. i Serum enzymes 

The liver is one of the main metabolic centres of 

"the body. It would be expected, "the cells contain a multipli­

city of vital enzymes. When liver damage occurs, the cell 

membranes may become more pexmeable and the cells may rupture, 
~ 



and increased level s of enzymes are found in the circulating 

blood as these enzymes are diffused into the blood stream. 

Thus the measuranent 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 ~rum glutamic oxalacetic tran~inase (SOOT) 

The serum glutamic oxal acetic tran saminase (SGCT) is 

found in many organs as well as in liver and increased serum 

level of SOOT suggest liver damage. 
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Grunder. (·1961l reported that the serum glutamic oxala­

cetic transaminase (SGOT) estimation had been useful for liver 

function test in cattle. 

Huhn (1961) reported significant changes of serum glu­

tamic oxal acetic tran saminase in cattl e with low doses of eTC. 

Boyd (1962) recorded increased serum glutamic oxalace­

tic transaminase activity dUe to liver damage in sheep. 

Ford and Boyd (1962) r.ecorded the significantly increas­

ed SOOT level dUe to experimental liver damage in cattle. They 

observed, even a slight damaqeof liver can alsO cause increase 

of this enZ}11ile level and hence they conclUded this enzyme as a 

sensitive indicator of early and mild hepatocellular damage. 

Trl£nov (1964) observed increased serum OOT -level 

after 6 hours of eTC administration, in a study on the effects 
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of CTC on enzyme profiles in sheep. He ot:served the serum GOT 

level to increase six fold from 24th to 48th hout's of eTC 

admini sttation. 

Ford (1967) observed snall and inconsistent changes of 

serum OOT in sheep and cattle 'subjected to eTC or spordeS1Tlin 

induced liver damage. 

, Mullen (1967) opined increased serum OOT level would 

confixm the liver dysfunctions in laxge animals. He further 

opined ~hat in acute'liver disease a large increase in activity 

is usually present. 

Choudhuri (1968) opined 'that estimation s of serum OOT 

along with serum bilirubin could be u sed for diagnostic and 

prognostic interpretation of liver' disorders in different spe­

ci e s of animal s. 

Gopinath and Ford (19'69) reported that feeding of 10 

gm of powdered leaf of Lantan~' camarfol to the sheep as a single 

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

increase, the activity of serum GOT in them. ". 

Slight increase of GOT l'eve.1 in sheep with hepatic 

damage by alphanaphthyl i sothiocynate (AN IT) was reported by 

Gopinath and Ford (1970). 

Fowler (1971) reported increased activity of serum 

OOT level in goats followinq therapeutic doses of C're, which 

reached maximum at 24 hou rs after admini stration. 



Harvey and Hoe (197 t) observed increased serum GOT 

level follOWing oral adminIstration of eTc in Sheep and they 
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suggested that estimation of serum OOT activity could be used 

as screening test for hepatic dysfunction in sheep. 

Hunt (1971) reported -high rise of serum GOT level at 

12 hours with a peek at 36 hours in sheep with carbontetrach­

loride which were maintained at different dietary protein 

level s. 

Nikov (1972) suggested that the SOOT, serum aldolase 

and SDH 'Were more liwer specific serum enzymes though none of 

these were reliable for the diagnosis of liver cirrhosis. 

Hariet~. (1973) recorded increase of SGOr activity 

in buffalo calves with hepatopathy produced expe'r1rnentallv 

wi th 1 an tana poi soning • 

Adam .ru: ai. (1974) observed increased SOOT levels in 

goats wi th fatty changes of liver. 

Amrousi ~ al. (1974) perfoxmed liver function tests 

in liver diseases in sheep and observed in all the cases SGOT 

showed variable results with a tendency to decrease. 

Shaw (1974) reported elevated serum GOT level in liver 

diseases of ruminants (sheep and cattle). 
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Hoe and t'11lkln son (1973) !)1lggested that estimation of 

serum GOT level is a valuable index of liver damage and, they 

observed increased OOT level in liver damage. 

Grimoldi 'et ale (1976) could not, record the signifi--- . 

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

Mull.en (1976) suggested serum GOT elevation confirm 

the diagnosi s of acute .hepatic cell damage in large animal s. 

Alemu ~ al. (1977) recorded elevated SGOT level with 

eTC pOisoning in sheep. 

Sethuraman and Vema' ( 1979) opined SOOT as more sen-

sitive and reliable then est1~ation of SGPT in acute and chro­

nic hepati ti s in bu ffa! 0 cal ve s. 

Ro senbe1g' er (1979) reported serum GOT as one of the 

best indicators of liver health. 

Pearson and Craig (1980) observed increased serum 

OOT in liver damage in .ruminants. 

Abdel sal am ~ &. (1982) notic'ed markedly increased 

SGOT level in 'goats with CTC induced hepatopathy. 

Mahanta et.a1. (1983) observed ·marked increase in. 

SOOT level with a little change in S3PT level at 3rd and 7th 

day following CTC administration in buffalo calves and sugges­

ted active liver damage. 
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Boyd (1962) 'observed significant increase of serum GPT 

level in experimental hepatic necrosis in cattle, 'sheep and rats. 

Mullen and Bell (1967) reported. increase in serum tran­

saminase level s in cal ve s reared on barl-ey diet. ... .' 

, Dwivedi ~ & .. ( 1971) reported that calves fed with 

drie'd Lantana leaves @ ,6 gm/kg' body weight showed no changes in 

SGPT, a~tivities. __ ._ 

• . . I . 

Hari .£ &,. (1973) could not detect any change .in serum 

GPT activities in lan'tana poisoning in buffalO calves., 

Hoe and "Jilkin son (1973) 'opined SGPT may be con sidered 
. 

as the enzyme of choice in the detection of liver damage in dog 

particularly in acute viral hepatitis. 

'; 

Ad~ ~ £:1. (1974) observed no ch~ngE! in serum GPT level 

in goats with fatty changes of liver. 

Amrousi ~ !'l. (1974)' opined evaluation of serum GPT 

level is the good reflection of the liver status, since -it was 

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

Grimol di ~ al. (1976) however cool d not record any change 

in serum GPT level in sheep before and after eTC adm~nistration. 

Alemu ~~. (1917) reported moderate increase in serum 

GPT 'activities following eTC poiso,ning, il'1 sheep. 
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Grimoldi ~ al. (1976') observed no significant . change 

in alkaJ.ine phosphatase value'S before and after CTC administra­

tion· in sheep. 

Alemu et &. (1977) observed slight increase in serum 

alkaline phosphatase activity in sheep following CTC administra­

tion and opined that serum levels of alkaline phosphatase i8 of 

less diagnostic value in them. 

Pearson and Craig (1980) opined that alkaline phospha­

tase, a non-specific enzYlTle \>lhich 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 increase 

in'serum alkaline phosphatase activity in buffaloes which 

.natUarally' infected with liver flukes. 

were 

Mare and Pachauri (1985)- recorded alkaline phosphatase 

level s in buffaloes following oral administration of CTC @ 0.5 

ml/kg body weight in one g roup and O. 25 mljkg body '\ole1ght in 

another at weekly in terval s for-' f1 ve day s. They observed the 

peak value at 9th and 27th day in' 1st and 2nd groups respectively 

and concluded that~ serum. enzymes did not distinguish bett-Teen 

acute and chronic liver damage. 



49 

Swarup ~~. (1996) 'recorded increased serum alka­

line phosphatase level in goats suffering from I'laturally 

occurring' fesclo1iasi s. 

Tirkey ~~. (1997) observed no significant change 

in serum alkaline phosphatase level following administration 

of aquous extract of Ipomoea camea in goats. 

SWarup and Paehauri (1999) reported redUced serum 

alkaline phosphatase activity in buffaloes affected with fas-. . 

clolias1 s. 

Magbool and Jalnapurkar (1999) re?orted that serum 

alkaline phosphatase level was not significantly affected in 
''; 

hepatobiliary diseases in cattle. 
11'1.. . 

Pradhan (1991) ,recorded a mOderate increase of serum 

alkaline phOsPhatase act;vity in goats with repeated doses of 

carbontetrachloride in goats. 

2.4 Gross and Histopathological ,~Changes 

Gillain (1932) reported that in hepatic cirrhosi s of 

catt1e~ the mOst striking change-s were e,arly mononuclear infil-, 

tration at interlobular septa, followed by increase in connec­

tiVetissie. The intralobular space.s were invaded by fibroblasts 

and liver cell colmrms were broken up by fibrous tissue and 

there was regenera~on of liver cell s. 
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\·Jinterhal ter (1942) observed necrobiosis of hepatic 

parenchyma around central lobular vein after 24 hours of car­

bontetrachloride poisoning given at the dose rate of 2.1 ml 

orally. followed by necrosi,s and haemorrhagic inflammato,ry 

reaetion by 48 hours. These infi8lT'matory reactions subsid~d 

:by the 3rd day showing regeneration and by the end of 8th day 

liver was found nOl'lllal. - .' 

Blakenore and McIXlUgal1 (1946) found fatty degenera­

tion ard neerosis of, the ,liver with congestion of the abomasum 

in sheep treated with carbontetrachloride. 

Setchell (1961) noted'marked centrilobular necrosis 

in majority of the liver celt's' aird'marked tubular necrosis with 

some enlargement of Bowman' s capSUle of the kidney after 48 

hours' of oral dosinq of 40 ml of eTC with 60 ml of liquid para­

ffin 'admini stered by stom'ach tube in sheep. 

In' an another exper1tn~nt "wi th 50 ml of ere and 100 ml 

of liquid paraffin, Setche1l( 1961) observed one sheep died 

24 hours after drenching. 
, ' , 

tubular degeneration. The another sheep which died 4B hours 

after drenching~ the liver showed marked centrilobu.lar necrosis 

wi th fatty degeneration of the remaining cell s and the kidneys 
. . .. 

shoWed niild tubular degeneration with a few shrunken qlaneruli. 
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Gallagher ~ s!.. (1962) reported severe liver damage 

following carbontetrachloride pOisoning in sheep. Post mortem 

findings of this sheep revealed a moderate to severe degree of 

pulmanary oedema. 

Boyd (1962) observed fatty in fil tration and centrilo-

bular necrosis with increased. serum enzyme activity in sheep I 

and cattle with hepatic necrosi s following 'eTC administration. 

Setchell (1962) reported'the sheep which died soon 

after drenching with eTC along with liquid paraffin showed fatty 

liver. The kidneys were pale and enlarged., Congestion and 

petechial haemorrhages were al SO observed in serne places. Hae­

morrhages aroUnd the coronary vessel s were also reported. Lungs 

",ere comparatively normal. 

Gallagher (1964) observed severe diffuse centrilobular 

'necrosis of liver following intratracheal and intraruminal adrni-

nistration of carbontetrachloride in sheep • . 
J:ones (1965) speculated that hepatotoxic effect of eTC 

poisoning in animals was a sort of delayed poisoning. He observed 
, . t 

necros! s of liver cell s around' the central vein at 24 hours 

foIl O\~ed by in fl ammatory haemorrhag ic and necrotic changes. The' 

changes however# subsided on 3rd'day followed by regeneration of 

hepatic cell s and the fiver 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 infected calves. 

Balu and Ganapathy (1966) studied the gross and his-
• 

topathological changes in dogs poisoned with eTC at 0.5 ml/kg 

body w~ight orally. On postrnortenr 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 necY'Otic around the central vein and 

the necrotic areas were strawn with mass of pyknotic and 

karyorrhectic nuclei. The liver cell s surrounding the necrotic 

areas shOWed fatty changes and in the portal triads .. there was 

marked biliary hyperplasia with m~derate lymphocytic inf1ltra-

tion. 

Re~aqa1 (1967) reported·that a single toxic dose of 

eTC in sheep produces centrilobular necrosis and diffuse fatty 

infil tration. 

Seawright and McLean -(1967) observed minimal centrilobu-

lar necrosis to moderate to marked centrilobular necrosis invol­

ving almost all hepatocytes, with' different doses of eTC poisoning 

wi th phenobarbitone in sheep. . They a1 so noticed accumulation of 

lipid in the tubular epithelium of 1;he kidney and in the~ myocar­

dial fibre s. 
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GOplnath and Ford (1969)· observed jaundice, photo­

sensitization with swOllen and vacuolated peripheral hepatic 

cell s ,as pathological lesion in sheep ~Ti th Lantana samara 

poisoning. 

,,-
Caple arid Heath (1971') observed necrosis and vacucla-

tion of the hepatocytes, around the central vein in sheep after 

oral dosing of 50% eTC with liquid paraffin administereC! by 

stomach tube. 

Dwivedi et &. (1971)' observed cloudy swelling, fatty 

degeneration and focal areas of necrosis in the liver and 

kidneys following oral administration of lantana leaves fed at 

€ gm/kg body weight. 

Gupta et &. (1972) "observed degeneration, necrosis, 

autolysis, moderate to extensive fibrosis with mononuclear 

infil tration of liver in human, babies Suffering fran infectious 

hepatitis. 

Amrousi~'~ •. ( 197'4) 'observed post-necrotic cirrhosis 

and chronic non-suppurative hepatitis in sheep with increased 

level of serum bilirubin and SGPT. 

Finn and Tennant (1974)"report:ed fibrQtic liver, focal 

hepatic hyperplasia 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 necrosis, Fatty degeneration and 

cloudy swelling. 

sethuraman ~ &. (1978) observed necrotic focal~ 

congestion .and haemorrha§es of liVer. kidneys and lungs on 

gross examination in buffalocal ves following oral admini s­

tration of eTC @ 0.5 ml/kg body weight. An11nal s given eTC 

@ 0.25 ml/kg body weight showed mottling of liver dUe to 

necrosis and haemorrhages on epicardium and kidneys. On 
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microscopic examination centr1lobular necrotic areas were found 

replaced by blood and the remaining hepatocytes showed cioudy 

swelling, fatty degeneration . and coagulative necrOsis.. Kid­

neys showed diffuse fatty changes· and the fatty changes were 

a1 SO seen in the myocardial cells". Haemorrhages in the epi­

cardium and interstitial oedema in the myocardium were al so 

noticed. severe conger-tion was noticed in lungs. Disorganisa-

tionof the liver cells accompanied .by severe diffuse necro­

sis was observed in animals with low doses of eTC and these 

necrotic hepatic cells showed fatty changes. -
Singh ~~. (1978) noticed swollen liver with found 

edges and few· greyish foci. within 12-36 hours of eTC adminis­

tration @ 50 ml/sheep through ·stomach tube. Petechial haemorr­

hages ""1ere seen in kidneys. LUngs were emphysematous with 

frothy e>cUdate in trachea and bronchi but no changes were obser­

ved in the heart. Microscopically necrotic changes wi thmarked 

liver necrosis masking centrilobular zone were seen. There were 
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pyknotic nuclei and vacuoles in peripheral areas of, lobules. 

The central vein having unifonn eosinophilic maSS with few 

erythrocyteslere distended. In the portal tract, vessels were 

hyperaem1c. The renal changes included increased glomerular 

sire and vacuolation of glome~lar cells. In the interstitium 

of the cortex and medUla, focal haanorrhages were evidenced 

and interlobular blood vessel S"were hyperaem1:c. Atelectasis 

and emphys~a' wereohserved in lungs. In the area of '€mphysema, 

alveoli were distended and intercommunicated with each other. 

The lumen, of the bronchi' were dilated and contained eOsinophilic 

'material s. 

Angus and Greig (-1979) acb1in.1stered 19.9% 'V!V CTC in· 

oil at 5 ml orally in lambs andob'served severe pulmona'ry oedema 

and congestion of the lungs, mUltipl€ and petechial haemorrhages 

in the 'epicardium. severe cortical necrosis of both 'kidneys with 

huge basophilic deposits in tubules and glomeruli were found. 

The arterial wall s were al so basophilic and hcmogenous which 

extended to many tubular and glcmerular basement membrane. In 
" 

liver, necx:osis and fibrosis of'the centrilobular area's w,as found. 
" I 

The lobule centres had numerou-sshrunken hepatocytes and mul ti-
~ 

nucl~ated giant cell s. The above changes were noticed wi thin 

7-10 day s 0 f eTC poi sening • 

Pass!!!: M. (1979) observed hepatic'necrosis in sheep 

,after inj ecting lantadene A, the toxic principle of Lantana 

camara intravenously. 
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Pearson and Craig (1980) - remarked that in equine and 

other food animal s biliary hyp·erplasia was reversible if insult 

is rE!t'loved in time. Fat droplets in liver cells could be an 

early or less severe and often revel;sible change. Necrosis of 

hepSl.tocytes indicatat more recent damage. 

~ 

Blood ~ &. (1983) described the lesions of hepati-

tis, as . enlargement and swelling of the hepatic edges, with a 

variance in cross section with different etiological agents. 

l-,obulation was more pronounced with pale and red colour of the 

parenchyma due to engorgement Of the centrilobular vessels or 

with necrosis 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-

haqe and necrosis. 

Mabanta ~ &. (1983)··· studied the'microscopical changes 

of liver with administration of-·eTC in buffalo calves. The 

liver showed fatty changes with areas of coagulative necrOsis 

and complete loss of nuclei and· focal infil tration of monon:u-

cl ear cell s in the liver parenchyma after 7 day s of CTC adni­

n1stre.tion. On . 14th day.post CTC ad'ninistration, large foci of 

infiltration of m9nonuclear cells"in the liver parenchyma were 

noticed. In the portal triad regions, regeneration of the 

liver parenchyma without fatty changes were al SO noted. 
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Pandey ~ al. (1983) observed fatty infi1 tration, 

parench~atous degeneration and necrosis of the hepatic cells, 

after 48 hours in, dog s wi th CTC at 1 ml/hg body weight. The 

outline of the hepatic cell s was inconspicuous, the cytoplasm. 

was eosinophilic and the nuclus was pyknotic and occasionally 

eccentric. 

The fatty ch~ges in the hepatic cells were ,marked 

~fter 120 hours of eTe poisoning, 'as indicated by nucleic hy-
,'~ .' 

p~rchromatosis. ,:turing this phase, prol1ferationof the fib­

rovascular t1'ssUe, presence of serofibrinous exudate and 

oedariatou s changes accompanying hydrOpic degeneration were 

noticed at the per1phery of the hepatic, lobules and in the 

adj oining area of portal ;triad. After 192 hOUrs of eTe admi­

ni stratton mild fibroSi s was observed. 

Mahanta (1984) observed'diffuse necrosis wit.h infil-

tration ,of the inflammatory cell s· and severe diffuse fatty 

changes in buffalo calves poisoned with carbontetrachloride. 

No significant change except regeneration was noticed after 

fourteen days of CTC administrati-on. The kidneys showed inter­

stitial nephritis with lymphocytic infiltration and vacuolar 

. degenera,tion in the epithelial" cells lining the tubules, along 

wi th atrophy of the glomeruli. Section of the heart showed 

haemorrhages in the myocardium. 



59 

ShaDna ~ &. (1984) noticed centr110bular damage invo­

lving arout ~th of the liver lobules in eTC poisoning in dogs 

given at 1 ml,lkg body weight with ground nut 011. Endothelial 

cells and hepatic cells around the central veins were swollen 

and necrotic. Neutrophilic and macrophagic infiltration were 

observed in the centrilobular areas. Dogs with repea~d 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 mass! ve cellular infil tration 

around the' central vein# the proliferation of the connective 

ti ssue around the central vein was al SO observed. 

Dwived! ~ &. (1986) obserVed swoll~, pale and mottled 

liver macroscopically and extensive diffuse, haemorrhagic paren­

chyma and obliteration of the nomal architecture of the liver 

cell s histopathologically in r'abbits with experimental hepato..­

pathy following administration of CTC @ 0.2 mljkg body weight in 

paraffin for 4 consecutive days. Centrilobu1ar degeri'eration and 

pyknotic nuclei were a1 so noticed. 

Dange .et a1. (1986) prOd\l"ced experimental hepatopathy 

in albino rats using carbontetrachloride @ 1.25 ml/kg body 

wiHght in liquid paraffin for' 2 consecutive days. Histopatho­

lOgically they observed degeneration and fibrosis of the liver. 

Haroun.~ ~~ (1986) studied the liver damage in. sheep 

in naturally occurring fascioliasis. The histopathological 
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changes comprised of deqeneratlve and necrotic changes of the 

hepatocytes associated with haem"orrhage~ fibrosis and increa­

sed lobulation of the liver along with mononuclear cell infil­

tration were observed. 

Nooruddin ~ &. (1987) studied the pathology of 

Fasciola gigantica infection itl 'the livers of goat. In acUte 

ca se 5, the 1 i ver s were enl arged" an d had numerou s patchy haeme­

rrhagic s,pots on the surface a1ong~with the deposition of 

fibrin were noticed. Hi stopathol'ogically, there was extensive 

damage to the liver parenchyma a.l:ong with numerous haemorr­

hagic tracts which were filled with desquamated cells, blood 

and inflammatory cell s. In chron"ie cases the livers were inva­

riably cirrhotic. 

On histological examination, dilatation and thickening 

of the bil~ ducts were common ~ith'hyperplastic dUctular epi­

thelium'. The haEfllorrhagic tractswere replaced by the proli­

feration of the fibrous ti ssue. The sinu soids were dilated but 

empty. At seme places mononuclear fibrOsis and micro-abscesses 

were demonstrated. 

Peer (1987) studied hepatopathy in goats with eTC poi­

sOning. On gross examination, "the liverw as enlargec, pale 

yellow in colour and slightly 'hard with rounded edges. The 

gall bladder was distended with bile~ kidneys were mottled in 

appearance ",ti th a few foci of petechial congestion. Lung s were 
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oedanatous with areas of consolidation, emphysema and conges­

tion. The heart was slightly pale in colour. 

Histopathologically, the nonna! architecture of the 

liver altered moderate to marked in most cases. Most of the 

lobules exhibited centr1lobular degeneration/necrosis, while 

other showed periportal degeneration/necrosis. Mononuclear 

in fi1 tration was a1 so observed. 

Kidneys also' exh1b1te'd moderate to marked degrees of 

degeneration/necrotic changes which were more prominent in the 

tubules and glomeruli. The tubular lining' epi thelium desquama­

tee and the detritus were lying in'the tubular lumina. The 

glomerular changes were atrophy/shrinkage of capillary tubes 

leaving enlarged BO\4TIan· s space' and in some cases there 'vas 

empty Bowman I s space containing varying amount of protineous 

material s. Mild degree of intertubular and glomerular conges­

tion were al so seen. 

In lungs, congestion, odema, collapse and compensatory 

emphysema ~rere seen. The alveOli- were either packed with eryth~ 

rocy-tes or in flammatory e)(Udates. Bronchi/bronchiole s exhibited 

partial desquamation and/or' focal hyperplasia of lining epi­

thelial cells and the lumina were partiaJly packed with these 

desquamated epithelial cell s and inflammatory cell s. 
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Heart showed moderate to severe deg rees ~ of g ranul arl 

vacuolar degeneration," loss of cross striation of myofibrilar 

segments and absence of nucleus. 

Swarop ~,.5!l. (1967) studied the pathology of naturally 

occurring f~sclolias1s and biliary amphistomlasis in buffaloes. 

In fascioliasis, hepatic cells ~ere swollen with distinct vacuo-

1 ation and degeneration. The hepatic cords were distorted and 

the bile ducts showed hype~lasia. In amphistomiasis, there was 

bile dUct hyperplasia with a zone of fibrocellular reaction and 

connective ti"ssue~ -proliferation around the site of fluke atta­

chment. Liver cells showed vacuolar degeneration. 

T.it.key.~~. (1987) stUdied the effect of feeding of 

Ipomoea carnea' leaves On,gOats. The goats were sacrificed. 

Histopathologically, "the liver showed mild degenerative 

changes. The hepatocytes "a:round the central vein showed vacuo-

1 ar degeneration. In some hepatocytes the vacuol es "were 

1 arqe and the nucleus was pushed to one side of the cell. The 

von kupffer cell s were hyPertrophied. The bile ducts were pro­

liferated. A good number of fibroblasts~re extended into the 

liver parenchyma from the portal tract. 

The goats which died on 56th day showed diffuse fatty 

changes of liver. There was proliferation of fibrous connec­

ti ve 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, extended towards the centre of the i1ver lobulte. 

Congestion of the blood vessels and proliferation of the bile 

ducts at some places 'were also seen. 

In kidneys; epithelial 'cells lining the tubules showed 

vacuoles. 'Many epithelial .cell s were desquamated. In some 

tubules, albuminous cas-,:s were a1 so seen, but no changes were 

observed in the glomerulus of the goat which died on the 27th 

day. Nephrosis was' observed in the convoluted tubules of the 

goats which died on 56th day~' Albuminous casts were seen in 

the proximal and distal conVOluted tubules, and in the collec­

ting tubules. The Bowman' s space showed varying amounts of 

albuminous casts~ In some of the convoluted tubules, desqua-

mation of the epithelial cells was pronounced. 

:In heart, the histolo;,ical a1 teration of the myocardium 

was of mild in nature. There wa'S focal disintegration and 

fragmentation of myofibrils. There was focal disintegration 

and fragmentation of myofibrils. A few mononuclear cells were 

'seen in ,between the nnlscle fibres. SOme of the cardiac muscle 

fibres showed degenerative changes and fatty changes. 

SWarop and Pachaurl (1988) studied the histopathologi­

cal changes in liver of buffaloe"s affected \oJith 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 .@:!: ~,. (1989) studied the pathological changes 

due to Fasciola g·1gantica infection in ···sheep. Gross andhisto­

logical changes of the liver att.ributable to the presence of 

the parasites at different times after infection includes the 

petech1"al haemorrhages and tortuous migrating tracts 'at diffe­

rent areas, hepatomeg'a1 y, friabil i ty of the liver parenchyma, 

massive eosinophilic infiltration and hlliazy cirrhosis. 

Bradfold (1990) studied on the eTC induced hepatopathy 

in large animals. Necrospy findings showed congestion, degene­

ration and 'necrosis of liver and kidneys. 

Histopathologically, centrilobular necrosis of the liver, 

cloudy s~elilng and necrosis of the tubular epithelium of the 

kidney were seen~ Chroni~ e~osure to eTC cause hepatic' fibro-

sis. .' . 
)peer ~,&. (1990) studied in experimental en; induced 

hepatopathy in 9oats. On gro'ssexarnination, the liver was enlar­

ged and slightly firm with rounded edges., Call bladder was 

engorged with thick inspi'satated bile. Kidneys were mottled with 

petechial haemorrhages. Lungs were odematous with areas of 

conge~tion. Heart showed mild hydropericardium. 

HistopathologicallY, hepatocytesshowed varying degrees of 

degenerative and necrotic··changes. Most of the lobules exhibited 

centrilobular degeneration while a few shewed. periportal degene­

ration and necrosi s. There were aggregates of mononuclear cell s. 
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'Jl:le k,idneys exhibited moderate to marked degenerative . . . . 

and necro~~c changes. ,'!hese ,changes were more prominent in 

the ~ubules than in the glomerul,i. Lungs revealed different 

degrees of congest~on, oedema, collapse and cornpen~atory em­

physema. '!he heart showed moderate to severe degree of de­

generative and necro~c changes in the myofibril s. '.!hese 

were characterised ~y granular/vacuolar degeneration; loss of 

c~ross striation of myofibrillar segments and absence of nucleus. 

\Pradhan (1991) prodUced elq)erimental hepatopathy with 

C'R: in goats. On gross 'e'Xamination, the liver was severely 

enlarged and was slightly-hard. There were presence of few 

ehi te to' greyish necrotic foci and' baemorrhagic spots on the 

su rfaces. Kidneys showed few foci of petechial haemorrhages 

and conge~tion~ Lungs were cong'estedi oedeJllatous and were con-

sol 1 dated. 

On histopathological examination, the liver showed varying 

degrees of degenerative/necrotic changes of the hepatocytes. 

Most of the lobules exhibited centrilobular coagulative necrosis. 

Fatty changes were encountered in some lobules. Moderate to 

massive haemorrhages were 'evident around the central vein and 

hepatic lobules. Other changes included proliferation of the 

reticuloendothelial cells and infiltration of few mononuclear 

cell s around the central veins. 
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Kidneys showed moderate to marked degenerat1 ve/necro­

tic changes, which were comparatively more prominent in tubules 

than glomeruli. In some tubules', epthelial casts were present. 

The glomerular changes were characterized by hypertrophy of 

the glomerular tuft leading to obliteration of the Bowman's 

space. 

Lungs revealed. varying~ degrees of congestion and oedema 

Que to presence of severe serous exudation. The alveoli were 

packed with either erythrocytes or inflaJTl'l1atoryeX'Udates, 

Bronchi/bronchioles exhibited. partial desquamation and/or focal 

hypetplas1a of lining epithelial cell s. 

Section of the heart showed epicardial and myocardial 

haemorrhages along with congestion of the blood vessels. 

2.5 Therapy 

A number of indigenous herbs and proprietory prepara­

tions have been claimed to· be- effective in liver disorders in 

man and animals which includes Liv.52, l.ivol, Tefroli vet 

,granules, Hygrophilia spinosa, Andrographis paniculata etc. 

K1rtikar and Baau '( 1933) studied the action of Solanum 

nig-rum, a constituent of Livol and Liv. 5 2 and found root 

bark of this plant being used aB laxative, reduced. the in­

flammation of the liver. The juice of this root in doses of 
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6-~ ounces was given in the treatment of chronic hepatic en-

1 aJ:gement, was found a val uabl e al temati vee 

Gyrogy (1944) advocated methionine 2-4 gm, cystine or 

choline 2-4 gm, balanced E complex, protein rich and fat res­

tricted diet for the treatment of experimental hepatopathy in 

animal s. 

Popper ~~. (1949) studied the effects of Vit. E12 

given at 15/U9/l00 gm body weight sutcutaneously before and 

after C'It' pOisoning in rats alongwith high protein diet at 

72, 48 anc 24 hours interval. They noticed that, injection 

of vit. B12 restricted the pathological changes of liver. 

SOlanum nigrum and Tenninal,ia ar1una have not curative 

and prophylactic action against varied liver diseases. Extract 

of s. nigrum C'U red chronic infl amrnat10n of 11 ver and dysentery 

whereas bark of,1. ar1una was used as a tonic and antidote for 

poisons. The fruit was used as general tonic (Chopra £1 &., 

1956) • 

t-"Urkibhavi and Seth (1957) found Liv.52 as an useful 

for treatment of jaundice in dog and domestic animal s. 

Gallagher (1960) reported a cOUTse of three daily 

intraperitonial injection of 2 gm nicotinic acid, given at 

46, 20 and () hours before the administration of carrontetrach­

Joride ~ 50 ml/sheep, was found to afford considerable pro­

tection against specific liver d~age. 
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Judah (1960) reported that in the e,q>erimental animals, 

choline and antihistaminics lessen damage to mitochondria 

caused by cn: poisoning and may be useful in therapy. 

l,al and I<al ra (1960) advocated liberal administration 

of glucose saline to restore the function of liver in lantana 

poisoning in domesticated animals. 

Captain and syed (lQ 66) tried Li v. 52 in race horses as 

a protective against CTC poisoning and concluded their studies 

,.dth the cOI11T1ents that, Liv. 52 protected the liver effectively 

against this hepatotoxic drug. They also opined that Liv. 52 

improved appetite, increased weight gain and brightened the body 

coat in weak mares and oxphan foal s. 

Harrison (1966) opined that parenteral injection of 

vit. K facilit~te co~gu1ation of blood in the treatment of 

liver diseases. 

Kadvekar and Murkibhavi (1971) reported that vit. B 

complex and liver extract were found helpful in the treatment 

of anorexia associated with liver dysfunction • 

.. 3upta ~ al. (1972) noted that prolonged use of Liv.52 

help the hepatic parenchyma to revert to normal architecture 

in human beings. They also sug']'ested that Liv. 52 tablet for 

a prolonged time help the regeneration of hepatic structure and 

irnproveJT'ent of hepatic function. 



Hari et~. (1973) reported that the mild to moderate 

Cases of lantana pOisoning could be st.'ccessfully cured with 

20": glucose saline, pheneJ:gan, liver extract, Liv. 52 and sa­

line pUJ:gative than 5~ glucose saline and phenergan only in 

buffalo calves. 
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Prasad (1974) opined that probably Liv. 52 stimulate 

the mitotic activity of liver cells and so stimulate the mite­

tic acitvity of liver cells and so stimulate the liver cell s 

to regenerate. 

Sinha et ale (1975) reported Liv. 52 given at dose 

rates of 25 d~s daily yielded significant weight gain in body 

weight in cal ves. 

Alfkutty (1981) used vitamin B complex an'd liver extract 

in the form of BeekolT'-L and recorded the desired effect of 

tOT11"'ing up of liver functions in eJePerimentally induced alka­

losis in calves. 

Roychoudhury (1981) reported that the functional status 

of the liver of buffalo cal vee in acidosis could be improved 

with treatment of livogen, berin and calcium. 

Eoi shya et &. (1982) repo nee 1 i vol as one 0 f the 

effective drug for treatment of hepatic disorders in domestic 

animals. 
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Verma (1982) .studied the efficacy of some drugs in chrc­

nic hepatitis of cattle. One group was treated with VItamin B 

complex (31axo), Livogen 5 ml on alternate days, Phthalylsulpha­

thia20le ~ 30 gm daily and intestinal astringent containing 

heavy kaolin, calcium carbonate etc. and the other groups were 

treated with Livogen, Liver extract 5 m1 each given on alteraate 

days, Halquinochlorhydroxyquinolin and intestinal astringent 

for 1 to 2 months and both the treatments were found effective 

in correcting chronic hepatic disorders in cattle. 

r-~ahaf'ta et a1. (1983) opined Livol has a protective 

effect on liver and it can promote the recovery of liver damage 

caused by en:: in buffalo calves. 

Pandey ~ &. (1983) reported Livol as one of the effec­

ti ve drug for the treatment of e"le induced hepatic disorders in 

dog. 

Blood ~.2!.. (1983) reported that parenteral adminis­

tration of calcium, glucose and amino acid mixture containing 

methionine and choline ,"'ere useful in the treatment of toxic 

hepati ti5 in animal s. 'lbey further remarked that oral admini­

stration of broad spectrum antibiotics were essential to con­

trol protein digestion and putrification. 

Arora and Machumohini (1984) feo livol to kids ~ O.d 

gm/kg ~nc observed signifi~ant weight gain. They remarked that 
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livol was equally effective for growth both during pre-ruminant 

and post-ruminant age!!. 

Brahmanandam and RavikumaP (1984) opined Tefroli as 8 

very safe anc effective drug in the management of viral hepati­

t1~ of children, since it could remarkatly helped to shorten the 

whole course of illness in them. 

I Narendranath et ale (1985) indUced hepatotoxicity in 

altino rats with C'It: and I'-gaJ actosamine hydrochloride and 

treated these rats w~th Tefrol! tablets and syrup_ With bio­

chemical and histcpathological studies, they concluded that, 

Tefrol! was a very effective crug in correcting hepatic disor­

ders. 

'Pandey et &. (19d5) studied the efficacy of I·ivol given 

~ 500 mq/kg orally to dogs with carbontetrachloride induced 

hepatopathy and ccncluded that it has better protective action. 

Dange ~~. (1986) studied the effect of 'Arogyavardhini' 

against the carrontetrachloride induced hepatic damage in albino 

rats. From that study, they conclUded that pretreatment with 

'~rogyavardhiril was effective to protect the liver against car-

rontetrachloride induced acute hepatic damage. 

Dwivedi ~~. (1966) stUdied the efficacy of Andographis 

Eaniculata in the treatment of C'It induced liver oarnage in 

rabtits and 5U1gested it as a effective herbal hepatotonic. 
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Mahanta et al. (1986) experimentally induced hepatitis 

iT! buffalo calves with carbontetrach1oride and tried with two 

indigenous drogs, Liv. 52, Live1 and one proprietory prepara­

tion along with some supportive therapy, in three different 

groups for treatment. The 1st group was treated with Liv.52 

@ :! gm/animal twice daily for 5 days, the 2nd group was trea­

ted "dth Livol .J 30 gmjanimal twice daily for 5 days and the 

3 rd g roup Wei s treated with Beekom _L 12- 5 m1. 1/1-~ dail y for 5 

days, Rintose 200 m1 I/V ~oJice daily for 5 days, Thiacal 50 

ml I/V twice daily for 5 days, Anthisan 5 mIl/Iv! daily for 3 

days, Betneso1 2 m1 Ifr daily for 3 days, Celin 1 gm orally 

daily for 5 days, Tetracycline tablets 500 rrg orally daily for 

3 ~ays along with the heal thy rumen liquor with 25 gm of coral t 

sal t Clai1y from 4th day of induction of hepatitis. On the 

basis of the blood biochemical profiles and histopathological 

observatiors these treatments were found to be more or less 

effective in correcting liver dysfunctions in buffalo calves. 

rtrumal et.2l. (1989) studied the effect of Liv. 52 on 

carbontetrach1oride induced hepatotoxicity in male rabbits. On 

the rasis of biochemical estimations, they concluded that Liv. 

52 had a hepeltoprotective action against carbontetrach1oride. 

/ Peer ~ &. (199() studied the efficaCy' of I,i v. 52 and 

Tinospora cardiofolia in eyperimental eTC induced hepatopathy 

in goats. From the biochemical and histopathological observa­

tions, they corcluded that in liver dysfunctions, I,iv. 52 had 

better therapeutic efficacy than !. cardiofo1ia. 



tPradhan (1991) studied the efficacy of Liv. S2 and 

Tefrolivet granules in e~erimentally induced hepatotoxicity 

in goats. From the biochemical, histopathological and elec­

tronmicroscopical observations, he concluded that both the 

drugs had better protective action against the carbontetrach­

loride indUced hepatotoxicity. 
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CHAPTER III 

MATERIALS 
AND 

METIIODS 



3.0 MAT E R I A L SAN D MET HOD S 

3.1 Experimental AnimaJs 

~enty five healthy, Black Bengal goats of either sex 

aged 10-18 months with a bcdy weight ranging from 9-13 kg., 

were selected for this experiment. These animals were subjec­

tee to extensive clinical examination of blood, faeces and 

urine to rule out the presence of any disease. These animal s 

were kept in animal shed, fed on wheat bran, gram, rice and 

mol asses and were allowed to graze on pasture for 6 hours in 

day. These goats were dewormed with Fencenda:zol e @ 5 ng/kg 

body ,,'eight orally, 4 weeks prior to the experimental study. 

When aJ 1 the goats were found clinically heal thy, these goats 

were divided randomly into five Jrcups, comprising five in 

each group. 

3.' In0Uction of Exoerimental Carbontetrachloride (Clt) Toxicity 

Carbontetrachloride was used for indUction of liver d~mage 

in this exoerim~nt. Prior to the administration of carbontetra­

chloride, the body ~leights of eC"1ch goat were recorded and eTC was 



75 

administered ~ 0.75 ml/kg body weight for 2 occasions at 48 

hours interval, orally through stomach tube. The animals were 

yept on the same feeding and management scheudUle after the 

a~inistTation of carbontetrach1oride. 

3. 3 Experimental. Design 

3roup - I. Tre animals of this group acted as healthy control. 

3roup - II. ;-.nimals of this group received C'It orally and were 

kept ~s untreated control group. 

,3roup _ITI. Experimental hepatic damage was induced in groups 
IV & V. 

III, IV & V as in group II and different therapeutic 

trials were carried out in the animals of these 

group s. 

3.4 Clinical symptoms 

The e,q>erimental animal s were observed oail y 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 mear.s of a stethoscope. The rate, rhythm 

and character of pulse were also recorded as per standard prOQe-

dure. The ruminal motility was recorded for 5 minutes. Body 

weight~ were also recorded. The conjunctival mucous membranes 

anCl oral mucous membranes were also examined for any change of 

colour. . Thebeart and lunqs were examined by auscul taticn, 
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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 Blood 

Blood 'Was collected n day (prior to the experiment), 2nd 

day. 3rd day and thereafter at 2 days intervals upto 21st day of 

the e)Cperiment. 

Fifteen millilitres of blood was collected from the jUgl'­

lar vein by means of a sterilized syringe and needles and t~en 

kept in three different vials and one test tube. Three milli­

litres of blood was poured in the first vial containing 3 rng of 

disodium sal t of EDTA as an anticoagulant for haematological 

studies. In the 2nd vial about 1 ml of blood was collected for 

determiraticT" of clotting time. In the third vial containing 

2 rrg of sodium fluride, arout 2 ml of blood was collected, for 

the determination of glucose. 

For l:iochenical estimations about 9 ml of blood was 

collected in a sterilized test tube without any anticoagulant. 

These> tube~ were kept on slanting position and were kept for 

4-6 hours at room temperature for seperation of serum. Then 

the serorr' \t'i"IS hRrvested 'by a sterilized pasture pipette, kept 

in the sterilizeo vials and were stored in the deep freeze for 

further processiT"g. 
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3.5.2 Specimen for histopathological studies 

All the surviving/dead animal s were sacrificed and gross 

changes in liver, heart, kidneys cmd lungs were recorded. Re­

presentating samples were collected (about 1 cern) from each 

organ described before in 10% formal ·saline for histopatholo­

gical examinations. 

3.6 Analysis of Blood samples 

3.f.1 Ana) vsis of blood for haemotcloqical observations 

The Packed cell volume (PCV), Tbtal erythrocyte cour,t 

('lEc), Haemoglobin (Bb), Tbtal leucocyte count (TiC) and Diffe­

rential let:cocytic count (OLe) were estimated by the methods 

recorrrnendeo by Schalm ~.2l,. (19d6). 

The }~ean co~uscular volume (r-CV), Mean corpuscular 

Haemoglobin (MCH), and Mean corpuscular Haemoglobin concentra­

tion (MCHC) were also determined by the methods as stated in 

Schalm ~ al. (19::3 6) • 

The results of these haemotological parameters were 

expressed as follows' 

i) Pac~ed cell volume (PCV) _ percentage (%) 

ii ) 

i:U) 

iv) 

v) 

vi) 

'IbtaJ erythrocyte count( TEC) - million/cubic rrm 

Haemoglobin (Bb) - gtdl 

Tbtal leucocyte court 

Di fferential count 

_ thousand/curie mm 

_ oercentage (~) 

fviean corpuscular volume(fvICV) -
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Packed cell volume 
X 10 cubic microns 

RBC S in millions 

vii) Mean corpuscular . lib in gms/100 ml 
Haemoglobin O':CHC) - X 10 micromicro-

RBCS in millions grams 

viii) Mean corpt:scular Haemoglobin 
concentrations (MCHC) 

3.6.2 Clotting time 

fib in g/100 ml 
X 100 per-

PCV cent 

The clctting time WeS done as per the ~ethod recommended 

1:y schalm ~ &., (1986). The results were eJCpressed in minutes 

and seconds. 

3.6.3 Blood glucose 

Elood glucose was estimated by Nelson - somogyi method 

as described by Coser (1979). 'nle results were e~ressed in 

rrg/lOO mI. 

3.6.4 Serum protein 

3.6.4.1 Total serum protein 

1'otal serom protein was estimated as per Eiuret method 

as described by ")oottcn (1974). The resul ts were e~ressed 

in gm/100 ml. 
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3. 6. 4. 2 Se rum a1 bumin 

Serum albumin was a1 so estimated as per Biuret method 

as describec by Wootton (1974). The results were expressed 

in grn/100 ml. 

3.E.4.3 Serum globulin 

Serum globulin was determined by surtracting albumin 

from the total serum protein values and expressed in gm/100ml. 

3.6.4.4 Se~m alrumin and globulin ratic (A/3 ratio) 

The T\/3 ratio was detertTlined by dividing the percent 

albumin ,.;;ith the percent of globulin in the serum. 

7'./:; ratio -= Serum a1 humin percent 

Serum globulin percent 

3.6.5 ~m 1::-ilirubin 

Total serum bilirutin was estimated by 1-'aJ loy and 

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

in mg/100 mI. 

3.f.6 Serum cholesterol 

serum cholesterol was estimated as per Anderson and 

Keys (1956) method as descd.bed by wooton (1974). The resul ts 

were expressed in mg/100 mI. 
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3.6.7 Serum icteric index 

Serum icteric index was cetennined as per the method of 

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

3. E.8 Van den Bemh Test 

Val'" den Bergh Te st was don e as cited by sastry (1979). 

3.6.9 Serum en zymes 

Serum en~~es were estimated within 24 hours of collec-

tion of serum samples. 

3.6.9.1 Serum glutamic oxalacetic transaminase (SJOT) 

S3CT activities were measured by Yatzidis (1960) and 

e~ressed in lug pyruvic aciq/ml, incubated at 37°C for one 

hour. 

3.6.9.2 ~m gluternic pyruvic transaminase (SGPT) 

SET activities were measured by Yatzidis (1960) and 

expressed in lug pyruvic aciq/ml, ircubated at 370 C for one 

hour. 

3.6.9. 3 ~m alkaline phosphatase (AP) 

Serum alkaline phosphatase was measured as per the method 

of Fi ske and SUl1:.a Row as cited by Sastry (1979) and the resul ts 

were eyPressef in E'cdansky units per 100 ml of serum. 
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3.7 Pathomorphological stuc9ies 

3.7.1 3ross examination 

Post mortem examination was done on both sacrificed 

and dead animal s of the experiment. The gross. pathological 

changes were recorded immediately of various organs like 

liver, lungs, heart and kidneys. 

3.7.2 Hj stop athol ogical study 

The autopsy material s collected were preserved and 

fixed in 1()~: formal saline. TIle material s were trirrrned and 

washed "d th running tap .,.:ater for 24 hours and then tissues 

,..rere dehydrated with 50% alcohol, 70'}(. alcohol, 90~{ alcohol 

and al:::solute I anc atsolute II alcohol s, each for 2 hours. 

Then the IT'aterial s were ilT'!T'ersed in Denial ceder ,,"'Ood oil 

upto transparency and finally embedded i~ paraffin for 3 

·occassions for 2 hours each. The sections were cut at 5-6 

fum in thickness in microtome and staired with routire hae­

matoxyl en e an d co si}; ( t-"ayer I s haematoxyl ene) stain. 

3.8 Theraoeutic Trial s in E?q?erimental Het:'r3.tic risorders with 

Indige};ouB Drugs (,Jroup III and IV) 

Two indigenous drugs viz, Livol * powder, composed of 

Andrographi s panicul ata, f-oerhaavia di ffusa, l'erminalia ar1una, 

Citrullus colocypthis .. Eclipta alba, TrachyspeD'Tl\;m amni, 

Terminal i&.Chebul a, rolanum nig.n!!!l, Aphanamixis !:o!1ituka, 
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Ichnocarpus frutpscens, Niqella sativa, Picrorrhiza Kurroa, 

Phyl lanthu s niruri, fumaria parvifl£!.2, Achyranthes aspera, 

along with Black salt which contain Sodium chloride, Terminalia 

chebula, Terminalia rellerica, PhyJlanthus embilica and 

Vetliv** powder, Composed of Andrographis paniculata, Berberis 

aristata, 1'r=>chyspemrum a.rnmi, i\steracantha longifolia, 

PhylJ artr.'llS embilica, I.uffa amara and Cldenlar,dia ccryrrl:osa, 

were selectee for the present study for theraneutic trials. 

The treatments were started after 24 hours (3rd day) of 

2nd dose of cn: aCl.ministration when the severity of liver 

damage "'ere marked. 

The treatments carried out as follows: 

I. ]roup III: Li vol powder '-.;; d gm/animal t,...;ice daily for d 

II. ]roup IV 

cays. 

VetIi v powder ~ 10 gmjanimal twice e ail y for 

ij day s. 

'I'}-le efficacy of these treatments were j'l:Og'ed on the ba:le 

cf clinical improvements and rE"~tor~tion of haematological, 

biochemical and pathomorphological changes to normal. 

3.9 ~apeutic Trials in Experimental Hepatic Disorders with 

Prcorietory Preoarations (.,]roup V) 

The animals of .,]roup V were treated with prcprietory 

* Ii vol Indian Herrs Research ar,o 9.1pply Co. 

** Vetliv - Vetmed 
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preparations which also started after 24 hours of 2nd dose of 

Cn: administration and all the observations like clinical, hae­

matolcgical biochemical and pathomo%pholoqical changes were 

conducted as adopted in 3roup III and Group IV. The therapeu_ 

tic measures were carried out as fbJlows: 

I. Beekorr_L 1 - (Thiamine Hcl - 25trg Riroflavine, sodium phos­

phate 1.5 mg, Vitamin B6 - 5 mg riacinamide _ 5('\ gm, cya­

nocol::,al amin - 5('1 mcg I choline chJ orioe - 25 mg, a.nd crude 

liver extract having £12 activity equivalent to not less 

than 2 T!1c<JJ, of cyanocol::alamin), 1.5 ml 11M daily for 5, days. 

II. DeKtrose 2 (Dextrose 20 gm per 100 ml) - 40 ml I/V twice 

daily for 5 days. 

III. Ca]1:orol 3 (Calcium E·orogluconate containing calcium gluco-

nate 83 'tJarts and }:''Oric acid 17 parts) - 15 ml I/V daily for 

5 cays. 

IV. ChJoril vet4 (Chlorpheniramine maleate I.P 10 rrg/rr1) - 1 ml 

III-' oai1 y for 5 clays. 

v. Vetalog 5 ('rriamcinolone acetonide 6 mg/ml) _ 0.5 ml Ifr 

daily for 3 days. 

VI. ~<'oktrin powcer6 (9.llphadiazine IF 10'X, TriTT'ethoprim IP 2~)-

0.5 gm twice daily orally, for 3 cays. 

1 & 6 

2 

3 

\":ockhardt Veterinary Pvt. Ltd., Bom}:,ay - 1S 

Asian J aboratories, calcutta - 1 

May ann Eaker Ltd., Bombay - 13 
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VII. Kapil in 
7 

(Menaphthone SOdium Bisulphite I.P 10 mg/ml) _ 1 ml 

dail y for 3 days. 

d 
V7II. Redoxon (L-ascorb1c acid - 200 mg tabs.) - 2 tats. orally 

daily for 5 days. 

IX. Heal thy rumen liQUor ",dth 10 mg coral t sulphate orally daily 

for 3 days from 3rd day of 1st dose of Clt anministration. 

3.9 ~atistical Analysis 

The data were analysed statistically as per the method des­

crfred by ~edecor and Cocharan (1968). 

4 TlK rharma Pvt. ltc., Madras - 4 

5 Earabhai Chemical S, Eombay - 1 

7 Aller-burys Pharmaceutical Divis0n, Bombay - 25 

d Roche Products I te., Bombay - 34 
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RESULTS 

AND 

DISCUSSION 



4. 0 RES U I, T SAN D DIS C U S S lOt:: 

4.1 (ibs~rvations on Centrol Animal s (-.3roup I) 

4.1.1 Cl inical symptoms 

.l\.nimals of this group were active, alert, heal thy and 

haa good appetite. Body coats were glossy in appearance. 

Posture cmd gait were normal. The conjunctival nruC0US mem-

1::ranes ,.,.ere pink to roseate in colour in all the animal s, 

which siJT1ul ates the orservations of Kelly (1979) in cattle 

and goats and of Pradhan (1991) in goats. 

The mean values of nonnal bodY temperature, pul se rate 

o 
and respiratory rates were 102.16 .± 0.27 F, 77.60 .± 1 • .:30 per 

min. and 25.80 .± 1.2:3 per min. respectively (Ta}:le 1). These 

findings are in con fo rmi ty \\'i th that of Kelly (1979), Lloyd 

(1982) and Pradhan (1991) in goats. The average ruminal moti­

lity in healthy goats was 7.00 .± 0.32 per 5 mire which was 

similar to the observation of Vihan ~ ale (1979) but little 



Table 1. Clinical symptoms of heal thy Black Bengal goats 

(Group I) 

Farameters Mean .:t S.E. 

No. of animal s 5 

General condi tiol'! Animal s were active, alert, heal thy ana had a good 

appetite. Eody coats were glossy. Conjunctival mucous 

merr.branes were pink to rosy in colour. Posture and 

gait were normal. 

Body temperature (oF) 

Pul se rate/min. 

Reepi ration/min. 

Rumina! motility/min. 

Body weight (kg) 

10 2. 16 .± O. 27 

77.60 .:t 1.80 

25.80.:t 1.28 

7.00 .± 0.32 

11.20 .± 0.66 

OJ 
0'1 
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higher than the findings of Peer (1987) iT! goats. The average 

body ,,'eight of these goats were 11.20.± 0.66 kg. 

4.1.2 Haematological observations 

The resul ts of analysis of blood for haematelogical 

orservatiors rave been presented in Table 2 and 3. 

T~he 8verage haemoglobin concentration was 9.36 .± 0.38 

g/dl in the present stUdy, agrees with the fi~dirgs of ~ilson 

~ a1. (1960), Krishnan and Visvanathan (1965), f;hargava (1980) 

alie Kundu et al. (1991) but 1 i tt1e lower than the findings of 

:t\oerur-Clin (19.3 2), ~halm (1986) and Pradhan and ¥.isra (1987). 

I'his di fference of haemoglobin level might be dUe to age and 

sex of the animals. 

The mean values of teta1 erythrocyte count of the present 

study was 10.98 .± 0.59 millions/cubic mm which simulates the 

finC!if'lgs of Vaidya ~ ale (1970), Bhargava (19.:30) and Kurdu tl ~. 

(1991) and little lower than the findings of Krishnan and 

Visvanathan (1965), :t\ooruddin et a1. (19d 2), Schalm ~ a1. 

(1936), PraClhan and l'-1isra (19d7) and Peer (1988).l'his diffe-

renee in total erythrocyte court might also be due to age and 

sey. of the aroimal a s well as the environmental changes. 

The average packed cell volume observed in the present 

study W2'.s 32.20 .± 2.0d'1'. '1llis findings is similar to the 

findings of Lhargava (19130), Schalm ~ al. (1966) and KundU 

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



Tarle 2. Haematological studies of heal thy Black Bengal 

goats (Group I) 

Parameters 

Haemoglobin (g/dl) 

Total erythrocyte count TEe 
(million s/cubic nm) 

Pac~ed cell volume PCV 
( %) 

!'~ean co rpu scul ar volume Mev 
(cubic micron 5) 

r.~eMl corpuscular Haemoglobin MCH 
(micro micrograms) 

r'ean corpue:cul Mr Haemoglobin 
concentration MCHC (o/c) 

~o. of animals 

Mean ..t S.E. 

9.36 ..t o. 3S 

10.99 ..t 0.59 

32.20 .± 2.08 

29.42.± 1.70 

6.55 .± O.:w 

29.36 .± 1.45 

5 
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Tarle 3. Haematological studies of heal. thy Black Bengal. 

goats (3roUp r) 

Parameters 

Clotting time 
(min. sec.) 

Total leucocyte count 
TLC (thousands/cubic mm) 

Differential leucocyte count 

DLC (%) 

Lympocytes ('Yo) 

t-:eutroohil s (%) 

Eo sinophil s (~ 

Monocytes (~~) 

Basophil s ('Yo) 

l\o. of animals 

Mean .:t S. E • 

2 min. 40 sec. 

11.66 .:t 0.17 

57.20 ..t 1.913 

35 • 40 .± 1.75 

3.20 .± o. sa 

1.40 .± 0.24 

0.80 ..± 0.24 

5 

89 
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Krishnan and Visvanathan (1965), Nooruddin!! ale (1982) and 

slightly lower than the value of Peer ~ &. (19dd). This di­

fference might re due to the differences in age and nutritio­

nal status of the animal s. 

In the present study the mean corpuscular volume on an 

average was found to be 29.42 ~ 1.70 cubic microns in healthy 

goats, which agrees with the findings of Bhargava (19dO), 

E:cha1m et &. (1986) and KundU ~ &. (1991) and Ii ttl e higrer 

than the value reported ry Krishnan and Visvanathan (196~). 

The average values of mEan corpuscular volume in the 

present study was d.55 .± O.lB micro micrograms which simulate!? 

the findings of Ehargava (1980) and Kur,dU et a1. (1991) but is 

TmJch higher than the values recorded by Krishnan and Visvanathan 

(19€'S) and schalm et &. (1986) • 

... 
The average value of mean corpuscular haemoglobin ccn­

centration in the present study was 29.36 .± 1.45 percent, agrees 

,,71 th the fin~ing of Kun au ~ al. (199 1) ru tis sl ight1 y higher 

than the value reported by Ehargava (1960) and little lower than 

the values reported by Krishnan and Visvanathan (1!?65) 2nc 

~ha1m ~,&. (1986). 

The mean value of clotting time observed in the 

present study was 2 mins. and 40 sees. which corrcbcrates the 

reports of Scha.lm et.5!l. (19.36). Pradhan and l-Usra (1987) and 

KundU ~ Al. (1991). 
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The mean total leucocyte count was 11.6>3 .± 0.17 thousands/ 

cubic lml. in the present study, is almost similar to the values 

recorded by Vaidya ~ &,. (1970), Peer ~ &,. (19d8) and Kur:du 

et &,. (1991), but slightly higher than the values as reported by 

Krishnan and Visvar:athan (1965), Bhargava (1980), Noorurldin ~ &. 

(19~2) and SChalm ~ &. (1986). The mean oifferential leucocyte 

count values observed in this study ,,'ere as follOW's-l.ymphocyte 

57.20.± 1.98 percant, Neutrophil 35.40.± 1.75 percent, Eosinophil 

3.20 .± 0.58 percent, Monocyte 1.40 .± 0.24 percent and Basophil 

~.80 ~ 0.37 percent, which corroborates the fipdings of Krishr.an 

anc. Visvanathan (196'3), Vaidya ~ &. (1970), Ehargava (l9dO), 

~halI1' ~ ale (1988) and Kundu et al. (1991). However, a lcwer 

l~-mphocyte percer.tage and a higher neutrophil percenta;Te than 

the present value was reported by Peer et sl. (19dd) which miqr.t 

re dUe to the differences in cqe and sex of the animal s. 

4.1.3 Liver function tests 

The results of the blood biochemical analysis have teen 

rresented in Tarle 4 and 5. 

The average blood glucose concentration observed in the 

present study was 59.38 .± 2.28 ng%, simulates the finding s of 

Swenson (1977), Swarup ~.2!. (1986), Peer et &,. (1990) and 

Pradhan (1991), but was lower than the value recorded by Vihan 

et ale (1982) and higher than the value recorded by Tirkey et 21· --
(1987). The difference may be due to cqe, sex and food haLitant 

of the animal s. 



92 

Table 4. Blood biochemical profiles of heal thy Black Bengel 

goats (Group I) 

Parameters 

Blood glucose (mg%) 

Tota] serum protein (g%) 

Serum albumin (q%) 

Serum globulin (q%) 

A/G ratio 

Icteric index (units) 

V~n de~ Bergh test 

No. of animal s 

~ean .± S.E. 

59 • 38 .± 2. 28 

6.51 .± 0.27 

3.93 .± 0.22 

2.63 .± 0.13 

1.~ .± 0.11 

4.90 .± 0.45 

Negative 

5 
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TabJ e 5. Blood biochemical and serum en 2YlT'e acti vi ti e s ir: 

healthy BJack Bengal goats (Group I) 

Parameters Mean ;t S.E. 

Total serum bilirubir. (mg%) 0.31 .± O.N5 

Serum cholesterol (ng%) 108.06 .± 6.33 

3lutarnic oxalacetic tran saminase 
(lug of pyruvic acid fonned in 92.40 .± 5.34 
1 ml of serum at 370 C in 60 mins). 

Glutamic pyruvic transarni~ase 
( :ug cf pyrovic acid formed in 1 72.20 .± 1.85 
f'hl of serum at 370 C in En min s) 

An.a1im PhosPhitase.(Bodansrylfnitsltoo7t'l1.) 3·Q1 -:t 1-L 6 
No. of animal s 5 
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In the present study, the average total serum protein 

level was found to be 6.51 .± o. 27 g'~ in heal thy animals, which 

simi1 atee the findings of Swen son (1977), Vihan -cmd Rai (1983) 

and Peer (1987) but slightly lower than the fjndir·gs of Vihan 

£.! &. (1982), Bhattacharyya and DJttagupta (1987) and higher 

than the fir-dings of Ncoruddin .r.!:.§!.. (1982), Swarup ~ ,Al. 

(19d6) and Pradhan (1991). 

The mean albumin concentration was 3.93 .± 0.22 g%, 

agrees with the firH:tinqs of Gorczyca ~ &. (1960), Swenson 

~ a1. (1977), Nooreddin ~.§!. (1982), Peer (1987) and Pradhan 

(1991) but lower than the observation of Vihan ~.§l. (1913 2) 

anr higher than S\.~arup ~ a1. (1986). The average serum globu­

lin] eve1 was 2.63 .± 0.13 q'~ which corrcbcrates the findirgs of 

~ooruddin et al. (19~2), Peer (1987) and Pradhan (1991) but 

higher than the findings of Vihan and RBi (1983) and S-warup 

et e.1. (1986) end slightly lower from that of Vihan ~ sl. --
(1982). The mean serum albumin, globulin ratio was found to be 

1.48 .± 0.11 which simUlates the findings of Nooruddin ~ &. 

(1982), Swarup ~ u.. (1986), Peer (1987) and Pradhan (1991). 

rhese differences might re due to the differences in a ge and 

nutritioral status of the animC'lls (Aoaval and 3angwar, 1971). 

The level of total serum bilirubin in the present study 

,:,'~s 0.31 .± 0.06 ng'}< which similates the findings of Harvey and 

Cbeid (1974), Peer et al. (1990) and Pradhan (1991) but higher 
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than the values obtained by Betger (1956), Kelly (1979) and 

l\'ooruddin (19d 2) in goats. However Seawright and McLean (1967) 

and Blood ~ 21. (19~3) mentio~ed bilirubin level ranging frorr 

0.08 - 0.23 mg% and 0 - 0.40 mq~ respectively in healthy sheep. 

The differences might be attributed to the age of the aniJT1als 

(Amrousi ~ .D!.., 1965 and Coles, 1980). 

In the present study, the average total serum choleste-

reI level was 108.06 ~ 6.33 mg~ which varied between 91.26 _ 

127.25 mg~, was comparable with the values mentioned by Krit­

chevsky (1958), SWenson (1977), Peer ~ &. (1990) and 

Pradhan (1991) but was much lo,.,yer than the value of 258. 50 ~ 

1.18 mg~< as reported by Ti rkey ~ &. (1987). A great variation 

in the chol esterol content of blood in animal s wi thin the same 

species under different physiological conditions has been noted 

(Murtaza ~ .5ll,., 1978). 

The average value cf serum icteric index obtained in this 

present study was 4.90 ~ 0.45 units, agrees ,v1th the findings 

of Schalm ~ ale (1986) and Pradhan (1991). However Soliman and 

Elamreusi (1974) recorded 7.32 ~ 0.34 and 9.40 ~ 0.42 units in 

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

Serum Van den Bergh test w as neg-ati ve in all the heal thy 

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 OOT and 3PT were 92.40 .± 5.34 

and 27.20 .± 1.85 lug of pyruvic acid per m1 respectively in 

the present study, eimi1ates the observations of Bhattachary-ya 

and Chakraborty (1979) and Pradhan (1991) in goats. However 

Peer (1987) recorded serum 30T and 3PT level as 76.22 .± 7.822 

ard 2C".34 .± 3.646 RF units/ml respectively ir healthy goats. 

Tirkey et al. (1967) recorded 3JT and GPT level as 99.50 .± 

E.02 and 34.50 .± 1.93 RF units/m1 respectively in healthy 

goats while Alemu et a1. (1977) recorded 60 r.U./1 and 11.7 

.± 4.6 1.U./1 of OOT and GPT respectively in healthy sheep. 

'n"le mean values of serum alkaline phosphatase acti vi ty 

ortained in this present study was 3.97 .t 1.16 Bodansky unitsl 

100 ml. Adaval ~ &. (1969) reported 2.733 .t 0.712 and 3.587 

.± 2.102 B.U./100 ml of serum of alkaline phosphatase in indige­

nous male and female goats respectively. Bhattacharyya and 

IUttagupta (1967) recorded 11.20.± 1.20 B.U./l ..... O ml in growing 

E1ack Bengal kids of 15 to 213 days of age. l'irkey ~.21. (19::i7) 

al so recorded 2.42 - 3.27 1::. U ./100 ml of alkaline phosphatase 

in Black Bengal goats. The differences might be due to the di­

fferentces in age, sex and geographicaJ hati tate of the animals 

(Blood et a1., 19d 3) • --
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4. 2 ~~n@tions on Experimentall'y_,.!!]§Uced-.!l!matic Damage-l!!. 

Untrented El ~ck Bengal goat5 ( ]roup II) 

4. 2.1 cl ~nica1 symptoms 

The clinical signs of group II after administration of 

carbontetrachJoride are presented in Tatles 6a and 6b. 

Dullness and depression were observed in all the animals from 

2n~ day and were noticed in all the animals till the end of the 

eyp'erimental perioc. There wa~ m~rked detoriation of health in 

al J the animal~. 

OUJlness and depression have reen reported after admini-

5tration of C'IC in sheep (exer, 19331 BJ akemore, 1946, Setchell, 

19611 Anwar et al., 1976 and singh et al., 197d), cal ves -- --
(Hurgerford, 1975, Anwar et .2l., 19767 Anderson II &., 19d 1 

and Blood ~ &., 1983), horses (Captain and syed., 1966), 

buffaJo calvE's (fethuraman and Verma, 197d7 Mahanta ~ al., 

19.3 3 and fv1ahanta ~ al., 1986), goats (Sharma ~ &., 19ci61 

Peer ~ s1.., 19d8 ana Pradhan, 1991). In the present study, 

dUllne~s and depression were observed in all the animals were 

attributed dUe to CIt toxicity of the central nervou s system 

(Jones ~ ~., 1977 and Blood ~ a1., 1983). 

loss of appetite due to C'IC toxicity was observed in 

all the animal s throughout the eyperimental period of ]roup II, 

was al so recorded in di fferent speci es of animal s by :Ull sin 

(1932), Cxer (1933), Captain and syed (1°66), Caple and Heath 



Tarle 6a. Clinical orservations in experimer!tally induced hepatitis in goats (Group II) 

---.- ---"""'--_ ... _------.......-............ __ •• __ ._-....-, _______ •• _~. __ ._ " ____ ·--0- __ ._. __ .. 

Parameters Day s 

0 2 3 6 9 12 15 18 21 

DulJness/depression 0/5 5/5 5/5 4/4 3/3 3/3 3/3 3/3 1/3 

~ 055 of appeti te 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 

Aim1es~ movenents 0/5 2/5 4/5 3/4 2/3 1/3 1/3 0/3 0/3 

Rough hair coat 0/5 5/5 5/5 4/4 3/3 3/3 1/3 1/3 0/3 

Pale to yellowish 
mn con s membrane 0/5 3/5 4/5 4/4 3/3 3/3 3/3 2/3 2/3 

l-~asal di5cha~e 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 0/3 0/3 

Trembling of limbs 0/5 3/5 4/5 3/4 1/3 1/3 0/3 0/3 0/3 

Qui vering· of mu eel el!l 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-flying on qroundO!5 4/5 4/5 3/4 1/3 0/3 0/3 0/3 0/3 

Dea.th 0/5 0/5 0/5 2/5 0/4 0/3 0/3 0/3 0/3 

(g 



( 1~71), Sethuraman and Venna (1978), Morrow et a1. (1979), --
Ander~on ~ al. (1981), Mahanta ~~. (1983), Sharma ~ sl. 

( 19.:36), Peer ~ sl.. (19d8) and Pradhan (1991). Partial or 

complete absence of bile salts coupled 'I,.;ith distended liver 

in acute hep"'ti ti s prodUced anorexia (Blood ~ &., 1983). 

Dirrhoea ,,!as recorned in almost all the animals of 

100 

3rr'up II, was <'\1 so noticeo by 3i1l ain (1932), Setchell (19€ 1), 

Sethu raman and Verma (1978), r.~ahanta et.5!.!.. (1983), Sharma 

~ &. (1986), Peer II ~. (19d8) and Pradhan (1991) in different 

species of animals. The loose motion was due to inflammation 

of both the abomasum and dUodenum in addition to hepatitis 

(Blood ~ sl., 1983). 

Incoordination and aimless movements were noticed in 

most of the animals following carbontetrachloride administra­

tion, were also reported by Singh ~ &. (1978) in sheep and 

S1'1arma et al. (1986), Peer ~ oSl. (1978) and Pradhan (1991) 

in goats. These signs were due to the toxic effect of eTC on 

the central nervous system (Singh d al., 1978 and Blood ~ al., 

1983) • 

Rough body coa~ was observed in all the animal s of 

3roup II similated the findings of Sharma et al. (1986), Peer 

et a1. (19d8) and Pra~han (1991) in goats. This symptom might 

have developed dUe to less feed intake by the animals resulting 
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Chewing like movements of jaws and lips recorded in some 

goats dUring the eJq)erimental period similates the findings of 

Peer et &. (19813) and Fradhan (1991) in goats. 

Trembling of limbs with or ,.-ithout jerky movements ,"'ere 

alFo observed in some of the animals dUrirg the eJq)erimental 

perioC'!. similar ~ymptom~ WE're also noticed l:y singh ~ &.(197~) 

in sheep and Peer ~ &. (19;313) and Pradhan (1991) in goats. 

Thi s might be attribl'ted dUe to the hypoglycemia, re suI ting from 

CTI: toxicity which had affected the central nervous system 

(Blood ~ &., 1983). 

Cui vering of mu scles noticed in these experimental anirN.'~_ s 

dUring the expernnental period sim1lates the findings of Singh 

et al. (1978) i1'1 sheep and Peer et ale (19dS) end Pradhan (1991) 
-.-- --
in goats. Coma and recumbancy or falling/lying on the ground 

observec" in some of the animaJ. s dUring the early stage of the 

e~eriment al sO corroborates the findings of Blakemore (1946) I 

Sirgh ~ &. (1978), Peer ~!!1,. (1~38) and Pradhan (1991) in 

different species of animal s. The above nervous manifestations 

\-.'ere due to hypogJycaemia ano failure of normal hepatic detoxi­

fication mechanism leading to the accumulation of excess amino 

acids and ammonia or of acetylcholine and the libaration of 

toxic breakdown prodUcts of liver parenchyma (Blood ~ &., 

1983). However, singh ~~. (1978) opined that decrease in 

calc:fum 1 evel dUe to C'lt intoxication is the cause of nervous 

symptoms in animal s. 
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Two rmimal s died, one on 5th day and the other on 6th 

dey of the e~erimental periOd. Death due to CIt poisoning 

was also recorCfed by Blakemore (1946), :3allagher (1960) within 

30-36 hours and Pradhan (1991) on the 4th and 6th days of 

e'IC do sing. r'E'Clth of seme ar1imal. s foJ lowing e'lt aC!mi~i stra­

tion were a1 so recorded by Hahanta (19d 4) in buffalo calves 

and Peer (19d7) in goats. 'Ih.e cause of death with e'lt toxi-

cCl!Iis W1'1S explained due to pulmonary oedema by Gallaghar( 1960), 

cardiovascular collapse and respiratory failure by J"ones 

(1965) and failure of regeneration of neerosed liver by Sethu­

reman and Verma (1979). 

The gradual Clisappearance of some abnormal signs in 

the rest 3 an1mal s was dUe to the regeneration of damaged hepa-

tic eeJ 1 s (J"ut'1 aI'1d Kenr.edy, 1970). 

The mean ,ral ues of temperature, pul se r?te, reapi ra-

tion, ruminal motility and body weights recorded dUrlng the 

experimental period following eTC irdUeed hepatotoxicity are 

presented in the Table 6b. 

The avera;e body temperature which was 102.30 ~ 0.330 F 

at ~ day increased significantly (p L 0.05) on 3rd day and then 

o decreased and reached to 102.40 ~ 0.35 F on 21st day of experi-

mental period. However, ,3illain (1932) reported sUbnormal tem­

oerature in C'!\: poisoning in dogs, ,.'here as el evated body tem­

perature was recorded by ShaI1Tla ~.21... (1986), Peer et ale (19dS) 
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~nd Praohan (1991) in goats. Trembling of limbe and quivering 

of the muscles may be the contributing factors for increased 

racy temperature. 

The mean pulse rate r~corded on 0 day was 75.~0 ~ 1.d5 

per min., increased significantly (PLO.01) from 2nd day and 

reached maximum to 105.40 .± 1.82 per min. on 3rd day. There­

after the values decreased and reached to 79.33 ~ 1.20 per min. 

en 21st day (Table 6b). Similar changes were also recorded by 

Sethuraman and Venna (1978) in buffalo calves and Sharma et ale 

( 1986) , Peer ~ ale (19d8) and Praohan (1991) in goats. Sig­

njficant increase in pulse rate may be dUe to compersatory i~­

cre~se in anaemic conditions fOr meeting the requirement of 

oxy;ren tC' the body tissues for nomal metal:olic activities 

(YeJJy, 1979). 

The mean respi rC"tory rate recorded on 0 day ",Tas 2fl.60 .± 

1.0~ per min. increased significantly (FLO.01) on 2nd day 

(?3.80 ~ 1.56 min.) and reached maximum on 3rd day (36.60 ~ 

1.03) per min. Then the values of respiratory rate decreased 

grac'ual1y and reached to 28.33 .± o.~a per min. on 21st day 

(Table 6b). 

Similar observations following eTC toxicity were also 

recorciefl by r"ang~lik et al. (1957) in rats, Singh ~ ale (197.:3) 

in sheep, Mahanta (1984) in buffalo calves and Peer et 21. 

(1988) and Fradhan (1991) in goats. Anaemia is associated with 
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~ow oxygen carrying capacity of the erythrocytes which increases 

the reapi ratory rate for more frequent exchange of air (Blood 

f't a1., 19.:3 3, EChalm £.:!: &., 1986). 

The mean values of rumin81 motility recorded on 0 day 

w~s 6 • .:30 X 0.37 per 5 min., decreased significantly (P/O.01) 

from 2nd day onwards and reached minimum on 6th day (2.25 ~ 

,., 4-:>' ~ • o.J • There after the values increased gradualJy and reached 

to 4. f.6 ner 5 min. on 21st day but all these v:uues were sta-

tisticalJy signific~nt (P/O.01) from the () day value (Ta1:le Eb). 

These ol:servations corroborated with the observation s 

of Mullen (1970 in farm animals, Peer (1987) and Pradhan(1991) 

iro goats. shama (1985) sug}ested that, decreased contractile 

acti vi ty of the rumen might ):'e due to weakness which further 

causes increased retention of ingesta and higher accumulation 

of fermentation prodUcts an~ volatile fatty acids in rumen. 

He also opined that various degrees of acidosis may be res­

ponsible for decreased ruminal motility. 

The aver2ge body weights recorded on a day "jas 10.80 .± 

n.73 kg reduced g raduall y and reached minimum to s. 23 .± C". 37 kg 

at the end of the experiment, but the differences were not 

statistically significant. This nonsignificant difference also 

dmilates the observations recorded l:y 1-~ul1en (1976), Sharma 

~ al. (1986) Peer ~ §l. (1986) I Pradhan (1991) in different 

sDecies of animal s. The reduction in body weight may be due 
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to di stu rbances in abso:rption of nutrients, reduction in their 

metabolism due to acute hep~tic dysfunction (Peer, 19d7) and 

aJ so due to decreased feed inteke. 

4.2.2 Haematological examination 

ReS'lll ts of haematological changes of goats of Group II 

are pre~el'lted in Table 7 and 8. 

4.2.2.1 Haemoglobir. 

The mean values of haemoglobin level recorded on 0 

day were 9.48 ~ 0.39 g/dl, decreased significantly (F/O.Ol) 

from day 2 ano reached to the minimum level (E.35 ~ 0.25 glcJ) 

or day 8. Thereafter the values increased gradually (Table 7), 

though the value~ remained statistically significant (FLr.Oi) 

frcm the a day va]ue. 

Similar oDservations of decreased haemoglobin level with 

liver lesions have also reen reported by Peer et ale (19dS) and 

Peer ~ &. (1990) in goats and Finn and Tennant (1974), 

DesEouky and Moustafa (1979), Nooruddin et sJ.. (19~ 2), HarcuTl 

~ 0.1. (1986), f'warup ~ &. (1987), Tirkey et §l. (1987), 

Chaudhri ~ al. (19dJ) and Chaudhri ~ &. (1990) from other 

species of animalE. 

HaemogJobin is the only source of bilirubin (Mullen, 

t976). In cerbontetrachloride toxicity there is more produc­

tion of 1:-iliru1:in ',jl,'hich comE'S from the destruction of haernoJlol:in 



Tarle 7. J-Iaematological ch:-onges in eyperimentally indUced hepatitis of [lack Eengal goats 

of Group - II (Mean .± S.E.) 

Davs P.aemoglobin TEC PCV t'cv MeH l-'CHC No. of 
(mil J iOT'sl ( 'Yo) (cubic (micro ( %) animals 
cu1:ie lT1Tl) microns) micrograms) 

0 9.48 11.06 31.60 23 .55 6.73 29.83 5 
.± 0.39 .t 1".54 .± 1.75 .±0.73 .± 0.26 .± 1.66 

2 7.52** 9.20 23.40 ** V.06 S.27 33.62* 5 
.± 0.22 .± 0.61 .± 2.54 .± 2.19 .± 0.43 .± 3.59 

3 6.40** 7. :a 19.60** 26.18 a.8tl 37.98 5 
.± 0.14 .± n.56 .± 2.54 .± 4.33 .± 0.74 .± 4.39 

6 6.35** 8.01 22.75** 23.82 8.02 23.93 4 
.± 0.25 .z 0.57 .± 2.29 .± 3.94 .± 0.54 .± 3.11 

9 6.93** 8.78* 24.33** 23.26 7.96 23.85 3 
.± 0.44 .:t 0.81 .± 1.45 .± 3.23 .± 0.49 .± 3.36 

12 6.67** 9.54 26.33** 27 .93 7.09 26.07 3 
.± 0.37 .:t o • 71 .± 2.03 .± 2.95 .± 0.39 .z 3.56 

15 6.53** 9.62 77 • 00 * 77.45 6.81 24.77 3 
.± 0.47 .± 0.73 .± 2.31 .± 3.22 .± o. ~ .± 3.71 

1B 6.67** 9.67 27.66* 29.04 6.94 24.79 3 
.±0.52 .± 0.74 .± 2.60 .± 3.73 .± 0.19 .± 4.12 

21 6.73** 9.68 26.67 * 27 .89 6.94 25.79 3 
.± 0.63 .± 0.75 .± 2.33 .± 3.12 .± 0.22 .± 4.06 

* == statistically significant at 5% level (p L 0.05) 
.-a 

** = stati5tically significant at 1~, level (p L 0.01) 0 
...J 



Table s. Haematoloqical changes in experimentally indUced hepatitis of Elack Bengal goats of 

Group II (Mean .± S.E.) 

DBYs Clotting time 'lLC rLC ~ ~~l 1-'0. of 
{min. sec.} ( thousand/ lymphocy :t-:eutro Eosino ?--:cnocy Ease- aniwals 

cubic rrrn) -tes -phils -phils -tes philS 

n 2 min. 42 sec. 9.89 55.40 39.40 . 3.40 1.75 0.20 5 
.± 0.43 .± 1.S0 .:t 1.57 .:t 0.68 .:t 0.43 .:t 0.20 

2 3 min. 11 sec. 11.09 * 4a .00 ** 45.1.3 0 * * 4.80 1.00 0.40 5 
.± n. 39 .± 1.30 .:t 1.16 .:t 0.37 .:t 0.45 ~ 0.24 

3 3 min. 33 sec. 11.58** 41. '0** 53.20** 5.40* 1.4.0 0.80 5 
.± 0.45 .± 1.77 .± 0.73 ..i 0.51 .f 0.24 .± 0.37 

E 3 min. 33 sec. 12.21** 43.25** 50 .. 75** 4.25 1. 25 0.50 4 
.± 0.51 .± 1.55 .± 1.25 _t 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 .± 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 .± 0.67 .± (1.58 .± 0.33 .± 0.33 .± 0.33 

15 3 min. 35 sec. 10.63 50.67* 44.67* 3.67 1.00 0.00 3 
.± 0.65 .± 0.67 .± 0.1.39 .± 0.67 .± C.58 .± 0.00 

18 3 min. 25 sec. 10.75 51.33 44.33* 3.33 0.67 0.33 3 
.± 0.64 .± 1.45 .± 0.67 .:t 0.-';'.' .± 0.33 .± 0.33 

21 3 min. 32 sec. 10.78 53.60 42.33 3.00 1.33 0.33 3 

.± 0.64 .± 1.5.3 .:t 0.67 .± O.!:e .± 0.33 .± 0.33 

* Statistically significant at 5% l~vel (p L 0.05) 

** statistically significant at 1% level (p L 0.01) 

... 
i 
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~nd therefore the haemoglo}:'ir. ccncentration of blood(-ecreases. 

Peer et ale (1990) al so opined that the decreased haemoglobin 

concertration in CTC poisorir.g is due to ircreased cell destruc­

tion and inadeQUate cell production. 

4.2.2.2 Tot91~ythro£yte_£Q~ 

The mean value of total erythrocyte count recorded on 

o da~r was 11.06 .± 0.54 mil] ions/cubic mm. of 'tlood, which 

decreased significantly (p L 0.01) from day 2 and reached to a 

rnirdmum level cf 8.C11 .± 0.57 millions/cubic mm. on day 6 and 

then il"creasedgradually and reached to 9.68 .± 0.75 millions/ 

cubic mm. on 21st day though the valuese<"cept the 9th day 

value were not significant. 

These observations simulated the findings of Peer et ale 

(1990) in gcats with carbontetrachloride poisoning. Similar 

fir.ning s of decreased total erythrocyte count with 1 i ver dy s­

fUnction shave al SO 'teen reported by Finn and Tennant (1974), 

De ~80U1<'y and Moustafa (1979) I Nooruddin ~ &. (1982), Haroun 

et ale (1986), Sqarup et ale (1987), Tirkey ~ &. (1987) and 

Chaudhri ~ al. (1988) from other di fferent species of animal s. 

However, the signi ficart reduction of total erythrocyte 

count might ~e du~ to increased cell destruction and inadequate 

cell production due to liver dysfunctions caused by CTC poiso­

nirg. 
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4.'.2.3 Packed cell volume 

There was significant (p L 0.01) decrease of Packed cell 

volume from its 0 day value of 31.60 + 1.75~( to 19.60 + 2.54,}~ - -
("IT' 3rd dRY but thereafter the values gradUally increased (Table 

7), upto the end of the experimental period, though the values 

remained statisticalJy significant (p L n.Ol). 

similar observations have also been recorded by Peer 

rl a1. (1990) in goats, poisoned ",,,1 th C'It and by Finn and 

rr:'enT'ant (1974), Dessouky and Moustafa (1979), Nooruddin ~ ~. 

( 193 ,), HarouT.' ~ a1. (1986), Tirkey ~ &. (1987) and Chaudhri 

",t a~. (1990) in other different species of an:fmals with hepatic 

dy f'fun ction s. 

Pper ~~. (1990) opined that decreasec level of packed 

cell volume could be due to increased c ell destruction an~ inade-

oeate cell prodUction dUe to liver dysfunction. 

4.2.2.4 Mean corpuscular volume 

The mean value of mean corpuscular volume recorded on 

o day was 2:3.55 .± 0.73 cubic microns, decreased gradUally end 

reached to 26.17 ~ 4.33 cubic microns on 3rd day, though the 

values were not statistically significant rut thereafter the 

value~ showed increasing trend (Table 7). 

The ncn_s1gnific?~t decrease of mean corpuscular volume 

""as a1 so recorded by Tirkey .!.:!: £1. (1987) in goats and Chaudhri 
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~ 21. (l°Ja) in buffaloes with hepatic dysfunction. The value 

of TTlpan corpuscular vclume depends on the level of total eryth­

rC'cvte count and pac'YeC! cell volume. Therefore, decrease of 

both these values in thi s experiment al BO decreased the Mev 

level. 

4.2.2.5 Mean corpuscular haemoglobin 

The average value of mean corpuscular haemoglobin recor­

ded on 0 nay was d. 73 .± 0.26 micro micrograms, decreased gra­

dual J v an d reached to the minimum 1 evel (6.J 1 + O. ~ micro - -
micrograTTls) on day 15 but increased gradUally thereafter ('rable 

7), though the values were not statistically significant from 

the 0 cay value. 

However, increased Mep value was recorded by Tirkey 

~~. (1987) in goats with liver lesions. 

4. ,. 2.6 t-1ean corpuscul ar haemoq10tin concentration 

The average value of mean corpuscular haemoglobin ccn­

cPntration recorded cn 0 day was 29.83 .± 1.66%, increased sig­

nificantly (p L 0.n5) on day 2 (33.62 .± 3.59%) and reached to 

the maxirmJ~ level of 37.98 .± 4. 39 ~(. or day 3 but thereafter 

ceclined graduaJJy (Table 7), though the values were not sta­

ti ~tica1l y signi ficant. 

Similar orservations have also reen recorded by Tirkey 

~ &,. (1987) in goats with Ipomoea carnea induced hepatopathy. 
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The vaJues of mean corpuscular haemoglobin concentration depends 

on the levels of haemoglobin and packed c ell 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 

gradual J y (Tarle 8). 

Rowsell (1969) opined that the liver is responsible for 

the syrthesis of many proteins involved in the clotling process 

of blood. Therefore, in liver dysfunction, liver is unarle to 

synthesi2e those proteins required for the clotting mechanism. 

Hoe and Wilkinson (1973) suggested that synthesis of clotting 

factors may be suppressed as a result of the reduction of a1 sorp­

tion of vitamin K or due to overall reduction in function of 

hepatic cells in liver diseases, resulting in increased clotting 

time of blOOd. Loos of plasma proteins, impaired 6!gestion and 

at sorption of protein, calcium and vi t. K have been attributed 

to be the main causes for reduction of prothrombin and fibrino­

gen level of blood and the increased clotting time (Pradhan ~ 

a1., 1987) • 

4.2.2.8 'Ibtal leucocyte count 

The total leucocyte count of the animals of Group II 

increased significantly (p L 0.01) from its 0 day value of 9.139 

.± 0.43 thousands/cubic mrn. to 12.41 .± 0.35 thousands/cubic rnrr. 
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on day 9 and thereafter decreased gradUally and reached to 

10.78 .± 0.a4. thousands/cubic lTI'Tl. at the end of the experiment 

( 7abl e 8), though the values were not statistically significant 

from the a day value. Similar observations were also recorde~ 

ry Peer ~ a1. (1990) in goats with Clt poisoning. significant 

1rcrease of total leucocyte court were also recorded by Finn 

and Tennant (1974), Dessouky and Moustafa (1979), lJooruddin ~ 

&. (1982), Paroun £! &,. (1986) and Swarop et a1. (19(7) from 

otrer different species of animals with liver 1fO·sions. 

This increased total leucocyte count might be due to 

the acute infl arrmatory changes of the liver \rt th en::. 

However, Tirkey et 191. (19B7) could not observe any 

significant change in total leucocyte count in Ipomoea carnea 

ir-cuced hepatopathy in goats. 

4.2.2.9 ~ferential leucocyte count 

The me1".n value of lymphocyte recorded on 0 day was 

~5.4n ~ 1.80 ~, which decreased significantly (p L 0.01) and 

reacheci to 41. 20 ~ 1. 77 ~,: on day 3, increaseC! gradUally there­

after and reached to 53.00 ~ 1.53 % at the end of the experi­

rr.ent, trough the values were stati!ltica1ly significant (r'·LO.05) 

til] day 15 of the experiment. 

The mean neutrophil percent increased significantly 

(p L n.Ol) from its a day value of 39.40 .± 1.57 % to 53.20 .± 

0.730/<, on cay 3 but thereafter decreased significantly (PLO.OS) 
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and rE"~ched to 42. ~3 .± 0.67 ~'. on day 21 of the e:>q)erimcnt. 

rimil i"lrly, the m@!an value of eosinph1l recorded on 0 day 

(~.4n .± 0.68 %) also increased significantly (FLO.05) on 

~cy 3 (5.4C .± C.73%) and decreased gradUally to 3.00 .± 0.5d% 

~t the end of the experiment. However, these later values 

were not 8t~tisticaTIV significant. 

The mean values of Monocyte and Basophil were not 

he-wever significantly changed in this e :xperiment (Tal::le d). 

The~e findings simulated the findings of Peer ~ sl. 

(199 n ) in goats with hepatic dysfunction. Nooruddin ~ Ai. 

(19d2), Harour. et a1. (19~6) and ~arup et al. (1987)a1so -- --
recor~e~ the ~imilar observations with hepatic ~!sfurctions 

in other species of animals. 

NoorudOin et al. (1982) opir.ed that the leucocytosis --
is infected goats (Fasciola gigantica) was due to manifold 

increase of polymorphonuclear neutrophils and eosinophils as 

a rpsul t of hepatic dysfUnction. According to &.mcan and 

Pra~se (1977) the changes in the differential leucocytic 

!,icture may re due to the inflarnnatory changes caused by 

c~rrcntetrachloride. 

4.2.3 Liver function tests 

The results of blood biochemical changes of goats of 

]roup II are presented in Table 9 and 10. 



Table 9. Blood riochemical changes in experimentally inducec hepatitis ir- goats of 

3roup II (r.~ean + S. E;. ) -
Days Elood Serum Albumin Jlobulin A/G ratio Icteric Van den t::'o. of 

glucose protein index Eergh animals 
(ng%) (g~) (g%) (g%) (uni ts) test 

0 59.38 6.49 3.85 2.64 1.48 4.91 -ve 5 
.± 2. ~ .:t o• 27 .± 0.24 .:t 0.15 .:t o•13 .:t 0.45 

2 !7 .87** 6.23 3.41 2.81 1.23 10.35* +ve 5 
.:t :3.49 .± 0.77 .± 0.23 .± 0.17 .± 0.12 .± 0.57 

3 29.48** 5.57 2.76** 2.80 1.05* 18 .77 +ve 5 
.± 3.56 .i 0.41 .± 0.20 .± 0.33 .± 0.15 .± 0.65 

6 :B.75** 5.48* 2.64** 2.85 0.99* 19.33 ** +ve " .± 3.90 .± 0.34 .:t o•32 ,:to.39 .± 0.20 .± 0.83 

9 30.57** 5.25* 2.79 ** 2.42 1.16 14.95** +ve 3 
.± 4.94 .± 0.32 .± 0.39 .± 0.09 .:t 0.18 .± 1.36 

12 34.37** 5.46* 2.81 ** 2.51 1.07* 11.3S * -ve 3 
.± 4.78 .± 0.29 .± 0.34 .± 0.10 .± 0.13 .± 1.04 

15 41.88 ** 5.64* 3.01* 2.45 1.2::1. 8.61* -ve 3 
.± 3.83 .±0.23 .± 0.05 .±0.:31 .± 0.12 .± 1.33 

18 46.51** 5.70 3.12* 2.58 1.22 6.62 -ve 3 
:! 4.29 .± r,. 24 + 0.05 .± 0.21 .± O.Od .± 0.73 

21 48 .80** 5.83 3.29* 2.54 1.34 5.67 -ve 3 

.± 3.49 .±0.27 .± ().09 .± 0.33 .± 0.20 .± 0.67 

* = statisticaJly significant at 5~: level (p L 0.05) 

** = statisticallY si-gnificant at 1~. level (F L 0.01) J-& 
I-' 
U1 
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Table 10. Blood biochemical changes and serum enzyme activity in experimentally 

induced hepatiti~ in goats of 'Jroup II U:ean .± S.E.) 

'lbtal 
bilirubin 

( rrg%) 

0.31 
,iO.06 

0.95** 
.± 0.19 

1.19 ** 
.± 0.20 

1.33** 
.± 0.24 

1.19 ** 
.± 0.32 

1.08 ** 
.± 0.33 

0.95** 
.± 0.31 

0.87** 
.± 0.30 

0.71** 
.± 0.23 

SeruJi' 
cholesterol 

( ngr.:) 

108.53 
.± 6.58 

152.43** 
.± 6.93 

190.81 ** 
.±11.51 

223.80 ** 
.±9.29 

218.35** 
.± 9.01 

209. a3 ** 
.± 8.85 

196.82** 
..± 7.55 

179.71** 
.± 7.00 

165.74** 
.± 6.56 

-x)T 

(/ug pyruvic 
aciCl/ml) 

95.80 
.± 4.33 

315.20** 
.± 4.80 

479.60 ** 
..±19.0d 

443.25** 
.±23.11 

341.33** 
.±17.29 

241.33 ** 
.±10.41 

174.67** 
.± 6.77 

152.67 ** 
.±7.05 

139.67** 
.± 9.21 

GPT 
(/ug pyruvic 

acid/ml) 

TI.20 
.± 2.63 

66.80·* . 
.± 5.57 

93.60** 
.± 6.79 

84.75** 
.± 6.75 

69.67** 
.± 8.84 

61.67** 
.±6.01 

50.33** 
.± 3.71 

47.33** 
.± 4.41 

42.33 
.± 4.70 

AP 
(Bodansky 
units/l00 ml) 

3.99 
.± 1.14 

8.91* 
.± 1.09 

11.33** 
.± 1.08 

7.56* 
.± 1.23 

5.51 
.± 0.73 

5.39 
.± 0.72 

4.94 
.± 0.46 

4.57 
.± 0.43 

4.27 
.± 0.64 

• K statistically significant at 5~ level (p L 0.05) 

** -= statistically significant at 1% level (P L 0.01) 

Ko. of 
animal!! 

5 

5 

5 

4 

3 

3 

3 

3 

3 

.... .... 
0\ 
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4.'.3.1 Blood glucose 

The mean value of b100tS glucose level recordetS on 0 day 

,,"'rlS ~9. 3S .± 2.23 mg%, dec-reased significantly (p L 0.01) and 

re?ched to 23.75 .± 3.90 mg% on 6th day of the experiment. There­

after the value~ increased gradUally (Table 9) and reached to 

48 .8 r .± 3. 49 mg~ at the end of the experiment though the values 

"JerI=' st;qtisticaJ1y significant (p L 0.01) from the 0 day valUe. 

Simi] ar 01: servation shave a1 so been reT,')orted by Frunder 

et ale (1956), Sethurarran and Verma (1978), lv:ah;:mta (1984), --
[)wivedi £! ale (19dE), Peer~a1. (1990) andPradhsn (1991) in 

different species of animals. However, Amrousi et a1. (1974), 

!'ul' en (19"76) and Roychcudhury (1981) reported hyperg1ycaern1a 

ir animals with liver lesions, while Tirkey £j: al. (1987) 

remarked that hepatotoxicity dUe to administration of Ipomoea 

carnea, has no effect on blood sugar levels in goats. 

MulJen (1976) reported that the liver with its hormonal 

control mechanism, is undoubtedly the most important organ for 

carbohydr::=;te metabolism and is the principal agent in the main­

tenarce of normal blood 5 ugar level. He further opined that, 

blood glucose level s of animUs are maintained wi thin normal 

J imj ts by glycogenesis and glycolysis. The C'IC poisoning de­

p1ets the liver glycogen and results in marked redUction of 

free glucose level in the blood. Rosenberger (1979) opined that, 

severe excretion, starvation, hypothyroidism, aereno-cortical 
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insufficiency and hypopituitarism are responsible for the causes 

of hypoglycemia in cattle while Dwivedi £! &. (1986) and Sharma 

£!~. (1986) remarked that in eTC toxicity, the liver cells 

recome unable to convert glycogen into glucose and hence impaire 

gluconeogenesis and hamper glucogenesis of fatty acids. 

4.2.3.2 Serum nrotein 

The mean value of total serum protein recorded on 0 day 

was 6.49 ~ O.27g~, decreased significantly (F L 0.05) to 5.25 

.± n.33 g'}, o~ 9th Clay and then the values increased gradually 

( Tarl e 9). 

Simil a r1 y, the mean albumin val ue a1 so dec rea sed sign i­

ficantly (p L '"'.(1) from its 0 day mean value of 3.135 ~ 0.24 grc 

to 2.64 .±O.32 g'7~ on 6th day. The values increased grac.ually 

thereafter (Table 9) and reached to 3.29 ..± 0.09 g~( at the end 

of the e~eriment, though the values were statistically signifi­

cant from its 0 Clay value. However, no significant changes 

",'ere obE:ervec in mean globulin values durirg the e xpetimental 

perioc (Table 9). 

The A/3 ratio decreased significantly (p L 0.05) from its 

f', cay value of 1.48 ~ 0.13 to 0.99 ~ 0.20 on 6th day Of the 

eYDerimE'-nt. Thereafter the mean values increased gradually and 

reached to 1.34 .± 0.20 at the end of the experim€nt (Tarle 9). 
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The present findings of decreased total serum protein 

agrees with the findings of Barryljan and Bellman (1943), Jonson 

and lirerg (1974), r'''ullen (1976), Sethuraman anfl Verma (1979), 

Peer (19d7), Chaudhri ~ ale (1990) and Fradhan (1991) in 

different species of animals. t-.on-significant variation of the 

total serum protein J evel s were al so reported 1:;y Amrousi et ale --
(1974), Prasad and Joshi (1975), Sen ~ &,. (1976), Kaneko 

(1980), Poultov (1984), l\"lahanta (19d4) and [)wivedi ~ &. (1986) 

in different species of animals with liver disorders. However, 

1 i ttJ e increase in total serum protein with hepatic insuffi-

ciencv were reoorted rv :CWi vedi et aJ. (1971) in cal ves, Alernu ... - ... --
et al. (1977) anc'l KesEal::i and Lamnaquer (19d 1) in sheep and 

:rooruddin ~ ale (1982) in goats. 

Decreased alrumin level agrees with the findings of 

Dwivedi ~ ale (1971), Prasad and Joshi (1971), Finn and 

Tennant (1974), r-"ullen (1976), Dessouky and ~oustafa (1979), 

Yaneko (19dO), Eamouni ~ ale (1981), Kessabi and Lamnaquer 

( 1981), t\ooruddin et ale (19d 2), HoI tenius (1982), Yarsai and 

Schafer (1984), Poultav (1984), f'eer (1987) and Pradhan (1991) 

in different species of animals, while non-significant change 

of ~erum 81 bumin "J! th hepatopathy was al so reported by Harvey 

and Hoe (1971), Sen ~ &. (1976), Alemu et &. (1977) and 

t'ahanta (19d4). 

t\on_significant change of serum globulin observed in 

this stuc'ly has been supnorted by Harvey and Hoe (1971), 
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S€n !U: al. (1976). Alemu n JIl.. (1977), Jonson anCl Liberg 

(1974) and Fahanta (1984), while observed lower globulin level 

end Trifnov (1964), !:Wivedi ~ AJ.. (1971), Finn and Tennant 

(1974), Sethuraman and Verma (1979), Dessouky and l-~oustafa 

( 1979), Keneko (1980), Kessabi and Lamnaquer (1981), Nooruodin 

~,2:l. (1982), HoI tenius (1982), Poul tov (1984), Karsai ano 

Schafer (1984), Peer (1987) ano Pradhan (1991) observed higher 

glorulin levels in different species of animals with he!)atic 

Clysfunctions. Jopinath and Ford (1970), !:Wivedi ~ &. (1971), 

Finn <mo Tennaf1t (1974) and Jonson and Liberq (1974) in cal ves, 

J'l'lUllen (1976) in horses and farm animals, Haroun ~.!!.. (1986) 

in sheep wo rooruddin ~.!l.. (1982), Peer (19137) and Pradhan 

(1991) in goats observed Clecreased A/~ ratio with liver di~­

orders which sirnilates with the findings of the present study. 

However, Sen ~ sl. (1976), Alemu ~~. (1977) and Tirkey ~ s!. 

(19d7) in goats anCl Mahanta (1984) in buffalo calves observed 

no significant change in A/3 ratio with liver disorders. 

Berryman and Eollman (1943) opined that plasma proteins 

CliminisheCl on] y as the v1hole dietary intake v7as diminished l:y 

C'It" poisoning. MulJen (1976) remarked that albumin, ~dth the 

exceDticn of certain g~a-globulins are all synthesized in the 

liver. In sevpre hepatic disturbances, the formation of plasma 

proteins is r€tarte~. Any process which affects albumin synthe­

sis, aJso hampers the A/3 ratio. So hepatic necrosis causes 

h~~oaJruminaemia. Since all the fractions of the globulins are 

not ~ynthesized in the liver, globulin level didnot change signi-

ficantly. 
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4.2.3.3 Icteric index 

The average serum icteric index level recorded on C' 

day ,\'as 4.91 .± 0.45 units, was found to increase significantly 

(p L 0.n1) from 2nd day (10.35 .± 0.57 units) onwards and rea-

chec to the maximum level of 19.33 ~ 0.83 units on day.3. 

Thpreafter the v~lue decreased gradually and reached to 5.d7 ~ 

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

T. significant increase in serum icteric index leve] 

v'as also reccrded in C'It induced hepatotoxicity by Sethurarnar. 

and VemA. (1979), l"aharta et &. (1983) and Vahanta (1984) in 

t.uffalo cal ves, l~wasthy and Rao (19(34) in COws, Pcmdey ~ 21. 

(19d5) in cogs and Pradhan (1991) in goats. The significant 

increase in serum icteric index value following C'It adminis-

trntion irdic2tes functional inefficiency of damaged liver. 

Impaired excretion of bile pigments leads to its accumUlation 

causing high icteric index level in the serum. However, E100d 

et al. (1983) opined that measurement of icteric indey value 

of the serum carnot be considered as a liver function test 

but car be used to measure the degree of jauncice present. 

4.2.3.4 Van den Eergh test 

The qualitative Van den [ergh test in useful for the 

clinician tc differentiate the t'ypes of icterus present, althouqh 

it is not extensively used as a practical diagnostic procedure 



(I<anekcb, 1930) ~ In the present study, Van den Bergh test 

showed biphasic reaction from the 2nd day to 9th day post 
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eTC administration, which indicated the presence of both 

ccrgugated' and unconjugated serum bilirubin. similar obser­

vations have been recorded by Prasad ~ §.i. (1982) and Verma 

~ al. (19d2) i~ cli~ical cases of chronic hepatitis in 

buffaloes and COws respectively and by Mahanta (19d4) in bu­

ffalo calves and P radhan (1991) in goats with acute hepatic 

dysfunction caused by C'lt poisoning. Ford (1965) opined that 

the auantitative application of Van den Bergh test enable to 

cetect the type of liver I esions. He a1 so remarkeCl that the 

presence of both congugated and uncongugated form of biliru­

rin in the serum reflects impaired conjugation as well as its 

excretion into the bile canaliculi by the inflammed hepatic 

cell s. 

4./.3.5 ~m bilirubin 

The mean serum bilirubin level recorded on 0 day was 

'"'.31 ..± ('\.06 mg~~, increased significantly (F L 0.01) from 2nd 

day (0.95 ..± n.19 mg~) onwards and reached to its highest level 

on 6th cay (1.33 .± O. 24 mg~~.). The values then declined ]radua-­

lly and reached to 0.71 .± 0.28 mg~~ at the end of the eXgeriment 

(Table 10) though the values remai~ed statistically sigrificant 

(p L 0.01). 
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Similar observations have also been recorded by 

Trifnov (1964), Seqwright and McLean (1967), 30pinath and 

Ford (1969, 1970), Dwivedi ~~. (1971), Finn and Tennant 

(1974), Harvey and Cheid (1974), Amrousi ~.2!.. (1974), MulJ er­

( 1976), Pearson,a and Craig (1980), Anderson ~ sl,. (1931), 

rooruddin ~ &. (1982), \",'ood and Powel (1983), ~"~ahanta 

(1984), sharTT"'a et al. (19d6), Peer.tl &. (1990) and Prarhan 

(1991) in different species of animal s. Ho~r€ver, ~"eattie £1 ~. 

(1944) in cattle, Harvey anc Hoe (1971) and 3rimoldi .tl 21. 

(197E) in sheep rePorted no change while Sharma et al. (1986) - --
crserved decreased bilirubin level in goats ,dth CTC toxicity. 

Harvey and obeid (1974) and Kaneko (1980) opined that 

e~timation of total serum bilirubin is not sensitive indicctor 

of J iver damage, while Amrousi .tl.2i. (1974) and Mottelib tl a1. 

(1976) remarked the Same as a sensitive index of liver disorders 

in sheep and goat respectively. Mullen (1976) remarked that 

erythrocytes have a cefini te Ii fe span and are continua11 y expo-

sed to mechanical stresses, as a result, they eventually disin-

tegrate and liberate haemoglobin. Haemoglobin is the only 

source of bilirubin and under nonnal conditions, the rate of 

rilirobin production in the reticuloendothelial cells para] leIs 

the r ate of erythrocyte destruction and is fairly constant. 

fl1irubin is" a waste product and the hepatic parenchymal ceJls 

ht=\ve the ability to absorb bilirubin from plasma and to conju­

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

lieuli. 
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Hyperbi1irubinaemia is the resu1 t of a disturbance of 

balence between the rate of prodUction of bilirubin and the 

rate of excretion. Chemical toxins may cause erythrocytic des­

truction and resu1 ts in haemolytic jaundice with overproduc­

tion of bilirubin. Diminished excretion of bilirubin occurs due 

to obstruction of the biliary tract. failure of the liver paren­

chymal cell s to excrete bilirubin and a combination of loth 

obstruction and cell damage. 

Hoe and Wilkin son (1973) opined that interference \'1i th 

the orderly flow of bilirubin from the red blood cells to the 

a1 imentary canal is associated with increased tiliru:t:in in the 

serum and thereby develop jaundice. 

Pearson ana Craig (1960) opined that increase of serum 

bilirubin indicates failure of the excretory function of liver. 

~ailure of liver uptake of biliru:t:in leads to increased indirect 

reacting bilirubin, while failure of secretion leads ~3inly to 

an increase in conjugated bilirubin. Blockage of bile flow can 

also cause an increase in both conjugated and unconjugated bi1i­

rubir. 

4.2.3.6 Serum cholesterol 

'rhe serum cholesterol level increasec ~ignificantly 

(p L n.o 1) and reached a max1mum level of 223.dO .± 9. 29 mg~': on 

6th day from its initial 0 day value of 108.53 .± 6.50 mg';. The 

value then gradUally decreased and reached to 165.75 .± 6. Sf mg~': 
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on 21st day, but still remained statistically elevated (PLO.01) 

(Table 10). 

siJn1lar observations were a1 so recorded by Harvey and 

Hoe (1971) and Alemu et S:!.. (1977) in sheep, Mahanta (1984) 

in buffalo calves, Dw1vecU ~.Il.. (1966) in rabrits and Sharma 

~ .§l. (1986), Peer ~.§!. (1990) and Pradhan (1991) in goats 

",i th hepatic dysfunctions. However, 3upta ~ al. (1976) and 

!':cttelib £.:!: sl. (1976) orserved decreased chclef;terol level ~ith 

hepatic disorders in calves and goats respectively. ~~lJen 

(1976) remarked that the estimation of cholesterol is an useful 

diagnostic tool for the ciagnosis of liver Cysf1'ncticn in fam 

animals. He reported that, as there are nc specific tests 

de~ignate0 for fat metabolism and as the metabolism of choles­

terol is closely associated ~ith that of fat, serum crolesterol 

ccpcentration has been used successfully to determine liver dys­

function. Hoe and vJ11kinson (1973) opined trat incr€asec level 

of total cholesterol with hepatic dysfunction could te cue to 

decreased excretion and probably due to over proouction of cho­

lesterol by the liver. Harvey and Hoe (1971) sugJe~tec that 

this test was of useful in the detection of liver damage in sheep 

do~ed wjth carbontetrachloride and hexachlorophene, while Rosen­

re%ger (1979) stated that total choleEterol level in serum was 

of limited use in detecting liver diseases because of its wide 

vari~bility and susceptibility to various internal anc external 

factor~. However, in view of the present findings, it is sugges­

ted that the "estimation of total cholesterol ca.n be used for the 

diagnoE:is of acute toxic hepatic damage. 
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4.2.3.7 Serom enzymes 

Increased serum enzyme activity is often the first 

change observed in liver di.eases. Estimation of liver speci­

fic en:lY1Tles is the most sensitive and reliable test to detect 

hepatic damage as well as for making a prognosis and eval.ua­

tion of therapy (Kanako, 1980). 

4.2.3.7.1 serum glutamic oxalacetic transaminase 

The average value of serum JeT level recorded on 0 day 

,·'as 95.30 .± 4.38 lug pyruvic acid/ml, increased E'ignificant1y 

(~ L 0.01) and reached to the maximum level of 479.60 .± 19.dO 

lug pyruvic acid/ml on 3rd day. The values thereafter decreased 

gradually. though they remained significantly (p L 0.01) higher 

than the 0 day value till the end of the 9{perirnent (Table 10). 

The significant increase of serum 30T level observed 

in this study, corroborates the finding of 30pinath and Fore 

( 1970) , shaw (1974), ~11 en (1976) Rosenberger (1979) and Fear-

son and .Jraig (1960) in cattle, Hari ~,Sl. (1973), sethuraman 

and Verma (19791 and Mahanta ~.§!. (19d 3) in buffalo calves, 

Tri mov (1964) ,30pinath and Ford (1969), Harvey and Hoe( 1971), 

Hunt (1971), .Jrimoldi ~~. (1976), Alemu et al. (1977), and 

Haroun ~ sl. (1987) in sheep and FowJer (1971), Acam ~ al. 

(1974), Abdel Salam!U: a1. (19(32), Peer (19d7) and Pradhan 

(1991) in goats with hepe.tic dysfunctions. 
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SOOT is widely distributed in tissues of all species 

of animals especially in muscles and liver and is located in 

the cell cytoplalSlTl. Increased serum GOT activities confirm 

the liver disfunction and acute liver disorders in large ani­

mals (Mullen 1976). Harvey and Hoe (1971) suggested that esti-

mations of serum G OT activities could be used as a screeininq 

tf"st for hepatic dysfunction in sheep. Pearson and Craig (1980) 

O!'ineC! that serum ':;{)T commonly indicate the he~atocel1 ul ar 

dam~?e in ruminants and they do not agree with the opinion of 

:\1 emu et &. (1977'. stogdal e (1978) noticec thri.t the acti vi ty 

of serum JOT rises extensively due to muscle degeneration and 

Ii ver necrosis. 

4.2.3.7.2 Serum glutamic pyruvic transaminase 

The mean value of serum 3PT recorded on 0 day was 

27.20 .± 2.6~ lug pyruvic acid/rol, also increased significartly 

(p L n.Ol) and reached to 93.60 ~ 6.79 lug pyruvic aciq/ml on 

~rd day. Thereafter the mean values declined gradualJy and 

r~ached to 42.33 ~ 4.70 lug pyruvic aciqfml on 21st oay, 

still remained significantly (p L 0.01) elevated (Table 

but 

10) • 

Increased serum JPT.·· activity observed in this study 

confirms the finings of Huhn (1961) in cattle, Eoyd (1962) in 

cattle, sheep and rats, Amrousi ~ ale (1974), Alemu et al. 

(1977' jn sheep, sethuraman and Verma (1979) in buffalo calve8 

and reer (1987) and Pradhan (1991) in goats. However, no alte­

ration of serum .JP r activity waf; also reported by 30pinath and 



Ford (1969), Adam ~.al. (1974), Grimol ai .!ll.!l. (1976) .. 

Pearson and craig (1980) and Mahanta (1984) in different 

species of animals with hepatopathy. 

stogdale (1976) reported that in animals ;3PT is 

released when liver cell membrane is disrupted dUe to patho­

logical de~truction of the hepatocytes. Though increased 
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S.;r>T level ,",'as observed in the present study .. yet the ir!crea­

sing trend was comparatively lower than SJC r, since the rumi­

nants 11 ver contain low 1 evel of thi s en Z1'1T:e (Fore and Eoyd, 

1960; Pearson and Craig, 1980). 

4.2.3.7.3 Alk~line phosnhatase 

The mean alkaline phosphatase activity prior to indUc­

tion of hepatitis was 3.99 ~ 1.14 EU/100 ml, increased signifi-

cantly (? L 0.05) from 2nd day (d.91 .± 1.09 Bl.'/100 ml) and 

reached maximum on 3rd day (11.33 .± 1.08 ED/100 ml). Thereaf­

ter, the level declined gradually (Table 10). 

Increased serum alk aline pho sphatase acti vi ties ",'ere 

also recorded by Boyd (1962), Hari ~~. (1973), Finn and 

Tennant (1974) ,3rimoldi .!ll ll. (1976), Kumar and Fachauri (1984), 

r."aro and Pachuri (1985), SWarup ~ a]. (19.36) and f'radhan (1991) 

in di fferent species of animal s with liver dysfunction s. 
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P.arvey and Cbeid (1974) opined thst dUe to w1~e nOElNll 

TC!nge cf elkaline phosphatase, the e!lt1mation of serum al);a11re 

f''bo~hatC'!se activity has limited its use .s a diaqnos't1c aid 

ill arl1mals. f'ee.rson arC! Craig (1990) opined that alkaline pholl­

ph8tase, being I!l non-specific E"flEY'"e " .. hich is preaerlt in the 

liVE'r, bcTle# il'ltest1ne. placenta an" Jd&ley i. net I!l sensitive 

indicator of hepatic damage in equine and feod 8I11mals. r-:ul ] en 

(1976) opir.ea that thE' alkaline phcsphatase is present in the 

cytoplasm of all the epithelial cel!s aI'lcl bone. 7l.l'kaline T"'ho~ 

ph~tase activity decreases as age advances in animals. In 

ca~tJe, sheep, pi~s and herses, the alkaline phcsphatase acti­

vitjes ::-hC',,", qre.:tt iT'~iv1Ctual variation and the e~t1m~tjcfl a100e 

is not a reliarJ e Tr.FeJ'lS for the dia.;,JDosie of liver c"aIfI8:.]e. Only 

severe hepatic d~age will raise the activities stove ncrmal. 

4.2.4 QrQ~s and histcp~thological changes 

~\ll the Carca~5eF which die<! Cl..' rirg the e,rperimertal 

stl."cy, sacrificed at the end of the above period, were feund 

r--~Tked1 y en-ae:f ated. Visibl e mucous rr·embranes were pal e tc 

1etr.ric. 

Sigr.ificant p<'Itheloqical chan;Jes .... "ere ol:5erved in tree 

vit21 crgaJ"l~ like, liver, kicneys, heart .::>r.d lt1hgs. 1-"ost 

Eevpre ch~rqes were found to occur in liver followed by kidneys. 

lurgs an~ heart. 



Gross pathological changes of liver showed severe 

enlargement (Fig 1) change of colour, slightly hard on 

palpation and rounded edges. Thpre were presence of few 
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,.,hi te to greyi sh necrotic foci and haemorrhagic spots on the 

surfaces. (Fig 1). The gall bladder was distended with thick 

irspissated greenish bile (Fig 1). 

The above findings of liver were comparable \,1 i th the 

finding s of ;:ethuraman and Verma (1978) and Sethuraman et &. 

(1978) in buffalo calves, Singh ~ al. (197d) in sheep and 

Peer et a}. (1990) and P rachan (1991) in goats wi th eTC induced 

hepatotoxici ty. 

Kidneys showed presence of few foci of Petpchial 

h2pmarrrages and congestion which similates with the crserva­

tions of sethuraman and Verma (1978) add Sethuraman ~ &. 

( 1973) in buffalo cal vea, Singh ~ &. (197d) in sheep aI'.!d 

Peer ~ ale (1990) and Pradhan (1991) in goats with eTC ind'L'ced 

hepatotoxicity. Cut surfaces which revealed severe congestion 

at the corticomedullary junction (?ig 2), simiates with the 

olservation of Pradhan (1991) in goats. However, PEer ~ 21. 

( 1990) a1 SO reported mottl ed appearance of the kidneys, "Jhich 

,,;as not observed in thi s study. 

Lungs "Jere red ir1 colour, congested and odematous 

with areas of consolidation and were surrounded by mild emphy­

sematous areas in the lobes (Fig 3), "-'hich simi1ates ,,,i th 

the orservations of Sethur81nan ~ al. (1978) in buffalo calves, 



Fig. 1 Enl rged liver with distended gall bladder 
and congestion and haemorrhagic spots on 
the surfaces . 

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



• 

Fig. 3 Congested and edematous lung wJ.th areas 
of consolidation. 

Pig. -4 Pale disce oured heart . 
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singh ~ al. (1978) and Angus and 3re1g (197d) in Sheep and 

Peer II &. (1990) and Pradhan (1991) in goats with eTC induced 

he-r.~totoxici ty. 

I'he heart showed pale discolo\( ·ration (Fi~ 4) 

wi trcut any other changes which similates \oJi th the observation 

of Pradhan (1991) in goats. ~o gross changes of the heart of 

sheep with C1C poisoning was reported by Singh ~ 2l. (197S), 

but, sethuraman ~ &. (197~) in buffalo calves and ;".ngus and 

3reig (1979) in lamts orserved haemorrhagic epicardium and Peer 

~ &. (1990) in goats orserved pale discolouration with mild 

degrre of hydropericardium in Joats with eTC poisoning. 

4.'.4.2 Histopathological changes 

1,i ver - The normal architecture of the hepatic paren­

chyma was found altered moder2te to markedly in most of the 

cases. r'"ost of the liver lobules exhibited centrilobular dege­

neration and coagulative necrosis (Fig 5). Moderate fatty 

changes were encountered in the hepatic cells. There were 

moderate to mas~ive haemorrhages around the central veins and 

sinusoids of the hepatic chores. Degenerntion and necrotic 

chanqe~ were also orserved away from tre central vein. (Fig 6). 

The above changes in liver were comparable with the findings 

of vJinterhalter (194?), Jallagher (1960), Eoyc (1962), 3allagher 

(1964), Eal'\.! and ':;anapathy (1966), Seawreght and ~clean( 1967), 

Caple anc Heath (1971), Alemu ~ ale (1977), sethuraman and 



fig. 5 Section of th liver showing centr110bular 
degeneration and coagul t1 ve necroals after 
C'lt admini tration. H & E X 100. 

Fig. 6 Section of the 11 ver sho ing haemorrhages 
and n erotic chang s around the eentr vein 
after C'lt administration. H & E X 450. 
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Verma (1978), singh ~.2l.. (1978), Pandey.!t!:'&. (1983), sharma 

et al. (1984) wivedi ~ a1. (1966), Dange ~ &. (1986), 

Feer (19d7), Braofold (1990) and Pradhan (1991) in different 

species of animals in en:: induced hepatotoxicity. 

Except centri1obu1ar necrosis, some places showed 

peripheral aeq-eneration and necrosis. The hepatic cords WE're 

~jstortec anc there were complete absence of hepatic celJs in 

E:cme pI aces. There were sinusoidal dilation and congestion 

and proliferation of reticuloendothelial cells. There were 

ag']regation of mononuclear cell s to,",:ards the central vpin. The 

proliferatior of bile duct was also noticed. 

Otr.er changes included infiltration of mononuclear 

ca1l s in the periportal areas and around the central veins, 

51.mil ate f' the orservations of Mahanta (1984) in buffalo cal veF, 

~arma et ale (1984) in dogs and Peer et al. (1990) ="nd Pradhan -- --
(1991) in goatF. The degenerative and necrotic changes of the 

liver away from the central veins were also orserved (Fig 6). 

Kidneys _ Kidneys al so showed moderate to markea 

degenerati ve and necrotic changes which were seen more in the 

tubules tran in the glomeruli. Both the proximal and distal 

cOT'VC'lutef tub ... les showed oifferent degrees of degeneration 

".,hich corroborates with the findings of SetcheJl (1961) in sheep 

ane' ~!ottelib et al. (1976), Peer (1987) and Pradhan (1991) in 

goats with c~ poisoning. 



Fig. 7 section of the kidney (glomerulus) showing 
hypertrophy and obI iteration of Bowman ' s 
spac e after CIt administration. H & E X 'SO . 

Fig. a Section of the lung showing emphysema 
following ern::: administration, H & E X 100. 



133 

In some tubules, epithelial cast~ were present and 

the entire lumina of the tubules were filled with casts. :Ce­

tacr~ent of the epithelial cells from the basement memrrane 

,,:as aJ so evident in many tubules and the lesions were found 

jr roth the de~cending and ascending tu1:ules. These changes 

""ere dUe to nE'phrotoxic effects of the carbontetrachloride. 

Ho"Tever, in serne places casts were fomed l:y the erythrccyte8. 

The gldmerul"ar changes were characterised 1::y hyper­

trcphy of the glomerular tuft leading to o1:li teration of EowmaA·!I 

s~2ce (Fig 7). In some places capillary tufts were cisinte­

grate~. h1~ertrophy of the glomerular tuft was also reported 

by SetcheJl (1961), and Singh et ale (1978) in sheep and [raC!fold 

(1990) in large animal and Fradhan (1991) in goats ",ith CTC 

poiscr>ir.g. Congestion of the capillaries in the glomerular 

tufts werE also noticed which similates with the observation 

of Praohan (19~1) in goat~. In addition to the above fir.cings, 

intertu' ular spaces showed haemorrhagic changes ar.d coagul2<tion 

of erythrocytes in some places. 

However, seawright and LcLean (1967) in sheep and 

Setht' raman ~ 1!l. (1978) in tuffalo cal ves noticec fat-::y crangeE' 

in the turul ar eoi thel ium of the kidney. fingh et ale (1978) 
p- --

noticed eosinophilic proliferation of the turular epithelium and 

there "Jere areas of focal haemorrhages in the interstitium of 

rotr· cortex ano medull a of the kidneys. r:ahanta (1984) repcrtec 

lymphocytic infiltration and vacuolar degeneration of epithelial 
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cell s of buffalo cal ves, ,.,hil e, Peer (1987) r:oticed varying 

amounts of proteinous materials iJ"l empty Eo·""man's spaces in 

goats. 

1 ungs -

Histopathologically, the lungs 8howed varyinJ degrees 

of conge8ticn, intraalveolar exudation of moncnuclear cells, 

alveolar collapse and compensatory emphysema (Fig. s). 

80me of the changes corroborated ,.-1 th tre findings of 

3allagher (1960), singh et al. (1978) and Angus and -Jreig (1979) 

ir sheep, Sethuraman ~ 21.(1978) in buffalo calve8 and Peer 

(1987) and Prachan (1991) iJ"l goats with CTC poisoning. Alveolar 

elT'physema ~Tas probably cile to outcome of the strenous respira­

tory effects to exhale the al::sorbed Cn: from the lumer (Clarke 

arc Clarke, 1975). 

The alveoli were either packec with erythrocytes and 

inflClfT'1T1atory exuClates. The al veolar ve8sel s were dilated ar.d 

were pac'kec" with erythrocytes anr inflammatory cells (Fig. 9). 

The damage ".;ere f'1ore seen to,",'arrE' the perirronchia] areas. The 

rronchia] epitheliur. showed severe necrotic and inflammatory 

cr.ange~ and infiltrated with mononuclear cells. 

Thickening of the l::ronchial walls in many places was 

ol::served. Formation of thrombus withir the vessels of the peri­

bronchial areas (Fig. 10) noticea. Froliferaticn of lymphoid 

cell s ~Tere a1 so seen in perirronchea' areas. The8e finding s 



Fig. 9 section of the lung al veel! are paclced up 
with inflamn oozy cells of mononucle r 
vari ty after C'n: admini stratton. H & E X 450. 

Fig. 10 Section of the lung showing fonnation of 
thrombu ithin the vessel of the p ribron­
chial r a and hyperplasia of the peribron­
chial lymphoid cells along with thick ning of 
the bronchial 1 fter C'lt dmini tration. 

H & E X 'Z'lO. 



Pig. 11 section o~ ~ heart .bowing 10 •• o~ .tri .... 
tion of myofibril. after C'lt admini.tration. 

H & E X 450. 
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similated with the observation of Pradhan (1991) in goats. In 

additior. to the arove changes, bror.chial lumina partially 

fil] eo with c1egFnerati ve necrotic cell s ",ere al so noticed. 

These changes might be due to the toxic effect of the carronte­

trachloride. 

Peart -

The section of the heart showed epicardial ana myocar­

dia] haemorrhages along with congestion of clooe vessels. This 

fin~ing corrororates with the observations of Sethuraman ~ 21. 

(1978) in sheep, r'ahanta (19a4) in cuffalo cal ves and Pradhan 

(1991) in goats. Haemorrhagic pericarditis were also observed. 

CoaguJative necrosis of the cardiac muscles and fatty changes 

in the IT'yocardium 'Ir!ere al so noticed. There ,",'ere loss of stria­

tion (Fig. 11) ana infiltration of mono~uclear cells in cetween 

the myofitril s. The granular and vacuolar degeneration vias 

observe~ ir. the IT'yofi1::ril s which are in conformity with the 

finding s of Peer (1987) and r'radhan (1991) in goats. In addi­

tion to it, throm1:us formation to"larc1 ~ the pericardium was al so 

orserveo. However, accumulation of lipid in the myccarcial 

firre~ reoortec 1:y Seawright and ~'JcI ean (1967) was not obEerved 

in the present study. 

4.3 Observations on Experimental]y Induced Hepatitis in 30ats 

treated with Vetliv (Jroup III) 

The therapeutic rr.easures were carried out in 5 goats 

of ]roup III with Vetliv, from 24 hours after 2nd dose (3rc day) 
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of Clt admi~istration, sioce the severity of the disease was 

marked clinically in all the animals by this time. 

There is no report available regarding the orotective 

and curative effects of Vetliv against liver damage in animals 

but some of its ingredients have reen reportec to stimulate the 

hepatic functio~s by different workers. 

One important herbal ingredient, Androgra~h~ panicula~a 

has been reported to act effectively against loss of appetite 

and general debility by Kirtikar and Easu (1975) ana is an 

useful antipyretic, febrifuge and cholagogue and also sho'\o's 

satisfactory results in sluggish liver (Nadkarni, 1976) which 

increases the biliary flow and liver weight (ChoUdhury, 1971) 

we is effective in protecting liver damage (!:Wivedi ~ &., 

1986) • 

Kirtikar and Basu (1975) opined that Oldenlandia cop,rm­

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

of fever, jaunoice and other diseases of liver. 

Asteracantha longifolia wa~ reported to be an useful 

against the inflammation of liver, ascites, anaemias and consti­

'Dation by Kirtikar and Easu (1975). 

Kirtikar and Basu (1975) also remarked that l.uffa-

acutangula var amara, the other ingredient of V(tliv is an 

useful antipyritic and is also effective against the jaundice, 

which occur~ due to liver disorders. 



Tabl ella. Clinical orservations in eyperimentally induced hepatitis in goats and its 

theraoy with Vetliv of]roup III 

ParametE>rs Pre-treatment (days) Pest-treatment (days) 

0 2 3 6 9 12 15 18 21 

OJJ lneas/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 OJ! 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 hai r coat 0/5 5/5 5/5 3/5 3/5 1/5 0/5 0/5 0/5 

Pale to yellowish 
mucou s membrane 0/5 5/5 5/5 5/5 2/5 1/5 0/5 0/5 0/5 

~asal cUscharge 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 CIS 

Quivering 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/lying on groOnd 0/5 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 

I-' 

Ci 



Tatle 11~. Clinical observations in exr-erimenta1ly induced ~epat1t1s in goats and itn 

therapy "d th vetl i v of Grout) III (};ean .± S.E.) 

Day TerT'pe ratu re Pulse rate Respi ration Ruminal motility Body weight l;o. of 
(oF) (per min.) (per min.) (per 5 min.) ( in kg) animals 

0 102.33 76.20 26.20 6.60 11.20 5 
.± 0.26 .± 1.93 .± 1.77 .± 0.24 .± 0.73 

2 103.46* 93.60** 32.60 * 2.60** 10.72 5 
.± 0.47 .± 2.48 .± 2. 33 .± 0.51 .± 0.68 

3 103.96* 106.20 *", 35.60** 2.40 ** 10.40 5 
.± 0.57 .± 3.14 .± 2.54 .± 0.24 .± 0.64 

6 103.32 92.20** 30.00 3.60** 10. :is 5 
.± 0.40 .± 2.71 .± 2.07 .± 0.31 .± 0.65 

9 102.54 80.20 77.60 5.80 10.54 5 
.! 0.17 .± 3.21 .± 2.08 .± 0.37 .± 0.69 

12 102.34 77.80 26.60 6.60 10.76 5 
.± 0.21 .± 2.87 .± 2.15 .± 0.24 .± 0.65 

15 102.44 76.20* 26.40 6.80 10.a5 5 
.± 0.23 .i 2.13 .± 1.69 .± 0.37 .± 0.66 

18 102.40 77.40 26.80 6.40 10.98 5 
.± 0.20 .± 2.65 .± 2.03 .± 0.40 .± 0.71 

21 102.36 76.60 27.60 7.00 11.03 5 
.± 0.13 .± 2.50 .± 1.57 .± 0.40 .± 0.72 

* = statistically significant at 5~: level (p L 0.05) 

** = statisticalJy significant at 1~ level (p L 0.01). 

...... 
(.oJ 
\0 
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Rough and dry hair coat, ot:served in all the animal s, 

disappeared completely on 15th day of the experiment. 

Pal e to yeJ lowi sh mucou s membranes, ol:served in all 

the ani~als also disappeared completely from 15th day of the 

experiment. T'he ingredients of Vetliv, Cldenlan6ia CODrmtosa, 

luffa accuntanguJa Var aroara and Berbaris aristata are 

effective in corrective jaundice while FhylJanthus ~l:ilica and 

~eracantha longifolia are useful in correcting araemia 

(Kirtikar and Easu, 1975). Vetliv peweer, might be due to its 

curati VE' effect on the regeneration of Ii ver cell s, helped in 

the synthesis of plasma proteins, corrected anaemia and thus 

helped in correcting the pale discolouration of the mucous mem­

cranes. Simil arl y, its chol agcgue action hElped to increase 

the biJ iary flow to correct jaundice. 

:rasal discharge ol:served in dO% of the animals on 3rd 

~ay of the experiment, disa~peared completely on 9th day, 

following treatme-nt ",dth Vetliv. Cther sj.'1T1ptoms like che,\·dng 

like movements, trembling of limbs and auivering of muscles 

obf:erved in some animals alse disappeared on 9th day. Vetliv, 

reing a hepatic stimulant drug, helpled in correcting hypogl".­

cemia and thu s helped in correcting nervous manifestation s. 

Coma and lying/falling on the ground rEcorded in 2 

animals on 3rd day of the experiment, disappeared on or before 

6th day foJ lowing treatment. The recovery vias probably due to 

faster reger.er8.tion cf hepatic parenchyma with Vetli v. 
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However. in this present study, no death v'as recorded 

which supports the mechanism of regeneration of hepatic paren­

chyma ,.,f th Vetl i v powd(::;!". 

The mean values of tsmperature, pulse rate. respira­

tory n"te, ruminal motility and body weights of g roup III ani­

mals have reen presented in Table l1t. 

, The tory temperc>ture increased significantly (p Lr.or::) 

on 3rd day (103.96 + o. 57o
F) from its 0 day value of 102. 2B + - -

0.26o
p but declined rapidly thereafter following treatment. 

AndrograDhis paniculata and luffa acutangula var amara and 

Cldenlanoia corymbosa, the ingredients of Vetliv have been 

reported as effective antipyretics l:y l~aCkarni (1976) and 

Kirtikar anc Easu (1975) respectively. l'herefore Vetliv \,Tas 

useful in correcting the fever of these animal s of group III. 

The pulse rate which increased significantly (PLr.Ol) 

from the rase value of 76.2('1 .± 1.93 per min. to 106.20 ..± ?14 

per mir. on 3ro day of the experiment, rerrained signi ficantl y 

(r L ('1.01) elevateci upto 6th day and reached to nermal level 

en 12th day (76.20 .± 2.13 per min.). 

I'he mean respiratory rate no-corded on 0 day "'.'as 2f. 20 

.± 1.77 per min •• increased significantly (p L O.~l) from 3re 

day (35.60 .± 2.54 per mir.) but declined promptly thereafter 

and returnee to its normal level on 9th oay. ~:ince Vetliv 
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stimulates the hepatic function, therefore corrects anaemia and 

thus help s in reducing pul se and respiratory rates. 

The ruminal motility of heal thy goats (0 day) was 

6.60 ~ 0.24 per 5 mi~., declined significantly (p L 0.01) frcm 

3rd oay (2.40 ~ 0.24 per 5 mir.) but increased graCUally and 

returnea to normal rate on 12th fay (6.60 ± 0.24 per 5 mi~.). 

The values on the 6th and 9th days were stati~tically signifi­

cant as evident is Table llb. Vetliv might have corrected the 

general debility and inappetance ir anirr.als and thus indirectly 

may re responsible for increased contractile activities of the 

rumen. 

The mean value of the body weight or'served on 0 day 

was 11.20 + 0.73 kg, decreased to 10.2d + 0.65 kg on 6th - - day 

and then increased gradUally and reached to 11.03 .± 0.72 kg on 

21st day of the e }(periment~ following treatlnent ",i th Vetliv. 

Dwivedi ~~. (1986) reportee that~ Andrographis 

paniculata (an ingredient of Vetliv) helps to increase the 

weight gain in rabl:'itf! "Jith en:: induced hepatopathy. It is 

therefore postulated that~ Vetliv stimulates the hepatic fu~­

ctlon, inouces metabolic procef!S and thus help in increasing 

body ,.,eight gain. 

4.3.2 ~atological study 

The changes of the haematological observations of 

3roup III animal f! have teen represented on table 12 and 13 



Days 

o 

2 

3 

6 

9 

12 

15 

18 

21 

Table 12. Haematological observations in experimentally indUc£~(1 hepatitif.' in goats and 

its therapy ,.·itt- Vetlivof JTOUp III ("'e~n .± E'.E.' 

P,2emo'1] obin 
(g/dJ) 

9.34 
.± 0.37 

7.80* 
.± 0.31 

6.56** 
.±0.23 

7.18 ** 
.± 0.17 

7.88 * 
.± 0.20 

8.70 
.± 0.31 

8.88 
.± 0.23 

9.16 
..± n. 24 

9.54 
.±0.27 

TEC 
(rnillion~/ 
cubic !Tm) 

10.87 
.± 0.58 

8.53* 
.± 0.55 

6.72** 
.± 0.55 

8.01** 
.:t 0.41 

8.15 ** 
.:t 0.41 

9.27* 
.± 0.49 

10.23 
.± 0.35 

10.84 
.± 0.4: 

10.98 
.± 0.46 

PCV 
( '}{) 

31.40 
.± 1.57 

24.60 * 
.± 2.01 

19.60 ** 
.± 1.43 

22.80** 
.± 1.46 

26.80 
.± 1.85 

23 .60 
.± 2.09 

30.00 
.± 2.07 

29.80 
.± 2.08 

31.20 
.± 1.77 

~CV 

(cubic 
microns) 

28 .97 
.t o•sa 

28.21 
.± 1.08 

29.21 
.± 1.34 

27.88 
.± 2.61 

33.43 
.± 3.66 

30.64 
.± 2.19 

23 .67 
.± 2.45 

27.60 
.± 2.17 

28.59 
.± 2.09 

};CB 
(micro 
micrograms) 

8.62 
.i0.lS 

9.22 
.± 0.38 

9.90* 
.:t 0.49 

9.01 
.± 0.30 

9.74 
.:: 0.42 

9.73 
.± 0.30 

8.69 
.± 0.19 

8.47 
.± 0.16 

8.71 
.± 0.19 

* I: statisticaJly significant at 5~: level (p L 0.05) 

** I: statisticallY significant at 1'% level (F L o.nl) 

l·'CHC 
( %) 

29.83 
.± 0.61 

32.21 
.± 1.74 

33.89 * 
.± 1.89 

31.98 
.± 2.01 

29.89 
.± 1.82 

30.99 
.± 2.13 

30.17 
.± 2.14 

31.58 
.± 1.76 

30.89 
.± 1.57 

}lio.of 
animals 

s 

s 

5 

s 

s 

5 

5 

5 

5 

...... 
~ 
w 



Table 13. Haematological orservations in experimer..tally indUced r.epatitis in goats and 

its thf'rapy with Vetlivof ]roup III (~ear. .± S.E.) 

DaYE= Clotting time TLC I.1.C ( %) No. of 
(min. sec.) ( thou sands/ animals 

cubic rrm) Lymphocytes Neutrophil s Eosino Baso- l-"onocy-
phils phils tes 

0 2 min. 43 sec. 10.29 56.60 33 .60 3.20 0.40 1.20 5 
.± 1.07 .± 1.36 .± 1.50 .± 0.20 .± 0.24 .± ('.49 

2 3 miT'. 21 sec. 10.94 48 .ao ** 46.40** 3.60 0.20 1.00 5 
.± 0.94 .± 0.86 .± 1.03 .± 0.40 .± 0.20 .± 0.32 

3 3 min. 35 sec. 11.92 42.60** 52.40** 4.20 0.20 0.60 5 
.± 0.71 .± 1.36 .± 1.43 .± 0.66 .i 0 • lS .± 0.40 

6 3 min. 15 sec. 11.29 47.20** 4S .40** 3.20 0.40 o.ao 5 
.:t 0.83 .± 1.59 .:t 1.91 .± 0.37 .± 0.24 .± 0.20 

9 3 min. a sec. 10.71 53.20 42.40 3.00 0.60 o.ao 5 
.± 0.99 .± 1.6d .± 1.72 .± 0.32 .± 0.40 .± 0.37 

12 2 min. 19 sec. 10. :?5 55.40 39.60 3.20 0.20 1.20 5 
.± 0.92 .± 1.36 .± 2.06 .± 0.20 .± 0.20 .± 0.37 

15 2 mir.. 4? sec. 10.21 56.aO 33 .40 3.00 0.20 1.60 5 
.± 0.97 .± 1.65 .± 1.91 .± 0.32 .± 0.20 .± 0.24 

18 2 min. 52 sec. 10.24 57.00 39.20 3.00 0.60 1.20 5 
.± 0.99 .± 1.52 .± 1.85 .± 0.32 .i 0.24 .± 0.37 

21 2 TT'in. 45 sec. 10.12 57.40 38 .00 3.20 0.40 o.ao 5 
.± 0.97 .± 1.33 .± 1.92 .± 0.20 .± 0.24 .± 0.37 

* -= statistically siJnificant at 5~: level (p L 0.05) 

** = statisticaJly sig~ificant at 1% level (p L 0.01). .... 
~ 
~ 
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The mean value of haeroog1otin level recorded on 0 day 

,",'as 9.34 .± 0.37 g/d1, decreased significantly on 2nd day (7.dO 

.± 0.31 g/dl) and 3rc day (6.56.± O.Ld glen). ThereCl.fter the 

values increased gradUally and reached to 9.16 .± 0.24 g/dl on 

18 th day of the experiment# though the mE'an vaJ.ues of day 6 and 

9 '·ere found to be statistically significant. Phyllanthus 

embili~ and Asteracantha longifo1ia., the ingredients of Vet1iv 

8re reported to be useful in correcting anaemia by Kirtikar and 

ra~ (1975). Therefore Vet1iv, being a herbal hepatotonic 

~timu1ated the hepatic functions, and thus helped to decrease 

the cell restruction and to increase the adequate cell production, 

~·:hich ul timately helped to increase the haemoglobin concentra­

tio~. 

4.? 2. 2 'Ibtal erythrocyte cou~t 

The average total erythrocyte count recorded on 0 day 

was 10.87 .± 0.513 millions/cubic mm., decrea.ed significantly 

(p L 0.05) from 2nd day (d.53 .± 0.55) onwards, reached mirimum 

to 6.72 .± 0.55 millions/curic mm. on 3rd day (significant at 

p L n.Dl). Thereafte.r, the values increased gradualJy following 

tT"ea-onent with Vetl i v and l:eccme nomal on 1d th (lay. Ho,-.rever 

the values t'nto Gay 12 were found statistically significant 

(l'~ble 12). Vetliv, the hepatotonic, helped to decrease the 

ceJ 1 cestruction and to increase the cell production and thus 

helpec to increase the total erythrocyte count. 
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4.~.2.3 Packed cell volume 

ThE' mean value of packed cell volume recorded on 0 nay 

was 31.4Q .± 1.57 ~, decreased significantly (F L ("\.05) from 2nd 

c'ay (24.6Q .i 2.01'X) om,lards an~ reached minimum to 19.60 .i 1.43C;~ 

on 3rd day (significant at PL O.Ol). Thereafter, the values 

increased gradually and returnee to its normal level on 21st 

day (31.20 .i 1.77n following trea"bnent ",d th Vetii v (Table 12) • 

Vptliv, the herbal hepatotonic ~timulated the liver functioni 

helped to increase the cell production and decreased cell destruc­

tion and thus helped in increasi~q packed cell volume level. 

4.3.2.4 ~ean corpu~cular volume 

The initial average vaJue of mean corpuscular volume 

recordec on 0 cay waE 23.97 .± C'. sa ct:bic micron s, did not shew 

any Eignificant variation either fcllowing eTC toyicity or with 

trE'etment of Vetliv and reached to 2:).59 .:!: 2.09 cubic microns 

C.t the end of the experiment. 

4.3.2.5 ~ corpUSCUlar haemoglobin 

The average value of mean corpuscular haemoglobin 

recordec1 en 0 day was J.62 .± O.~ micro micrograms, increased 

significantly (F L 0.05) and reached maximum to 9.90 .± 0.49 

micro microg!'aJrs on day 3 t:ut thereafter declined gradually 

and returned to its normal level on .:3.69 .± 0.19 rr,icro micrograms 

on 15th day of the e >:periment followir.g treatment with Vetliv. 
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4.3.2.6 Mean corouscular haemoglobin concentration 

The initial average value of mean corpuscular haemo­

gJ obin concentration (29.d 3 .± o. f 1,},) al so increased stati sti­

cally (p L 0.05) to 33 • .:39 .± 1 • .:39 % on 3rc day (Ta1::le 12) but 

cecreased gradually and ret.umed to its normal level (29.89 .± 

1.82 %) on 9th day following treatment \,i th Vetliv. 

The a1::ove three value~, i.e. ~:CV, ~''jCH and rv,CHC 

depends on the values of raemoglobin % TEe concentration and 

Therefore rapid correction of these three later values 

following treatment with Vetliv, helped to ~ring their normal 

level s promptly iT' this experiment in cOmparison to 3roup II. 

4.3.2.7 flQttinq time 

The mean value of clotting time recorded on 0 day \-!as 

2 min. and 43 sec., increased gradually to 3 min. and 35 sec. 

on 3rd cay. Thereafter the values declined gradually and re­

turned to normal on 12th day (2 min. 48 sec.) following treat­

ment wi th Vetliv (Ta1::1e 13). Vetliv, being an herbal hepato­

tonic stimulated the liver function, promoted the synthesis 

of plasma proteins incluc1jng prothrombin and fibrinogen, also 

relped in absorption of vitamin K and thu s u] timately helpeo 

to reduce the clotting time. 

4.3.2 • .:3 Total leucocyte count 

The initial mean total leucocyte count recorded on 

o day was 10.29 .± 1.07 thousands/cut,ic fT1fT1., increased gradUalJy 



148 

anc reached maximum to 11.92 .± 0.3d thousand~/cubic rm on 3rd 

cay. Thereafter the values decreased gradually anc reached to 

its norrral level on 12th cay (10.35 .± 0.92 thousands/cubic mn.) 

follo,dng treatment with Vetliv (Table 13). Ebme herbal ingre­

dients of Vetli v mentioned earlier, help to rec1uce the inflarrma­

tion of liver ana thus might have helped to decrease the level 

of total leucocyte count. 

4.3.=Z.9 Differential leucocyte count 

The differential leucoeyte count of the present study 

of the animal s of3roup III have been presented on table 13. 

The mean lymphocyte percentage recorded on O-day was 

56.60 .± 1.36~{ decreased significantly (F L 0.01) ano reached 

rrinirrum to 42.60 .± 1.36% on 3rd day. The values then increased 

graCt'ally and reachea to normal level of 56.80 ,j- 1.65~ on 15th 

day followjng treatment ",f th Vetli v. 

On the other hand, the mean neutrophil percentage was 

3:3.60.± 1.50% on 0 day, increased significantly (p L 0.01) and 

reached maximum to 52.40 .± 1.43% on 3rd day. Eut follOWirg 

treatment with Vetliv, the values decreased gradually, and re­

turned to normal level (38.40.± 1.91'X) on 15th cay, though the 

va]ue on dav 6 (43.40 + 1.91%) was found statistically signifi-
. ~ -

cant (F L 0.01). 

The eosinophil percentage prior to treatment with Vet-

1 i v \-18 s higher tu t foIl owi ng treatrnen t, became nOrTflal. 
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I'he variation of the monocyte anc 1:asophil percentage 

are net mark eo (as evi dent ir- Tar'l e 13) 1:efore and after treat­

JTlent 'lrJi th Vetl i v. 

Vetliv reduces the inflarrn:atioT' an0 thuE" helps to T'or­

malise the lymphocyte ane neutrophil percentage rapidly. 

The changes in the differential leucocyte ccunt ir. the 

early ~taJe of the e>eperiment suggest the inflammatory changes 

of the liver, but following treatment with Vetliv, increase in 

the lymphocyte% and decrease in the neutrophil 4}{ iT'dicates the 

redUcticr of the hepatic inflaJTlT1atory changes. 

4.3.3 Liver function tests 

The changes in bloOd 1:ioch~~ical pre files of the 

anil":"lals of 3roup III have beer- depicted in Tal:les 14 ano 15. 

4.3.3.1 Floo~ glucose 

The average 1:>lood glucose level decreased significantly 

(r L 0.01) from its O-day value of 57.29 .± 2.35 mg%, to 35.09 .± 

3.93 mg~~ on ?ric=! day ana 28.00 .± 4.11 mg~ on 3rd day. The level 

thereafter gradually increased, and reached almost to normal 

1 evel of 59.47 .± 3. 09 mg~( on 15th day of the e>eperiment follow­

ir.q treatment "Jith Vetliv, though the values on day 6 ano 9 

.... 'ere statistically significant (p L 0.01) (Table 14). Vetliv, 

being a hepatic sti~ulant drug might have stimulated the carto­

hydrate rr.etabolism including increased glycolytic activity and 



Table 14. Blood biochemical ch8llges in experimentally induced hepatitis in goats and its 

therapy with Vetliv of Group III (Mean .± S.E.) 

Days Blood f'erum l\J.bu- 31 obu I in .~/'3 Icteric Van den Be rgh r\'C'. cf 
glucose proteir fT1in ratio index test anirra.l E 
( rng'Yc) (gol' 

" I 
(g~:) (g~/) 

E-

O 57.29 6.63 3 • .39 2.74 1.42 5.09 -ve 5 
.± 2.35 .! 0.27 .± 0.23 .± 0.15 .± 0.10 .± 0.43 

2 35.09** 5.90 3.19 2.71 1.18 11.67** +VE' ~ 

.± 3.93 .±n.LB .i 0.24 .± r. 17 .± 0.12 .±C'.56 

3 28.00** 5.77 ?97* 2.80 1.06* 19.78'** +ve 5 
.± 4.11 .±O.31 .± 0.30 .± 0.30 .± 0.11 .± 0.65 

6 36.17** 5.74 2.99* 2.75 1.09 * 11.a7** +ve 5 
.± 3.65 .± 0.34 .±n.2B .± 0.99 .± 0.09 .± O.d 3 

9 43.48** 6.09 3.36 2.73 1.23 d .97** -ve 5 

.± 3.28 .± 0.34 .± 0.21 .± 0.24 .± 0.08 .± 0.98 

12 51.78 6.40 3.72 2.68 1.39 6.46 -ve 5 
.± 3.1€ -+0.65 .±O.lS .± 0.31 .± 0.09 .±1.04 

15 59.47 6.59 3.39 2.70 1.44 5.13 -ve 5 
.± 3.09 .± 0.33 .± 0.19 .± 0.23 .± 0.04 .±O.63 

18 sa.65 6.77 4.05 2.72 1.49 5.23 -ve 5 
.± 3.13 .± 0.24 .± 0.23 .±0.19 .± 0.06 ..:!. 0.5d 

21 59.27 6.60 3.89 2.71 1.43 5.12 -ve 5 

.± 3.1" .± 0.27 .± 0.24 .± 0.33 .± 0.07 .± 0.46 

--
* statistically significcmt at 5rc level (p L 0.05) 

** st2tistica]ly significant a t 1~ level (F L 0.01) 

t-a 
U1 
0 



Table 15. Blood biochemical changes and serum en~ activity in e~erimentally induced 

hepatitis in goats and its therapy with Vetliv of .Jroup III (Mean .± S.E.) 

---------
Days l'otal 

o 

2 

3 

6 

9 

12 

15 

18 

21 

b!l !rul:!n 
(mg~) 

0.31 
.± ('l.04 

0.93** 
..± 0.09 

1.12** 
.± ('1.16 

0.96** 
.± 0.12 

0.69* 
.± 0.14 

0.46 
.± 0.09 

0.40 
.± O.OS 

0.33 
.± 0.n5 

0.32 
.± 0.05 

Serum 
Choleste­
rol (rrg~) 

110.93 
.;r 6.93 

158 .70 ** 
.± 8.93 

190.16** 
.±ll. 51 

184.72** 
.±9.29 

162.62** 
.± 8.27 

140.06* 
.± 6.88 

118 .16 
.± 7.55 

115.49 
.± 7. 21 

112.76 
.± 6.47 

XT (P9 pjTrLvic -3FT 
acicVml (p.g pyru­

vic acicYnl 

93.21 
.± 4.37 

333.13** 
.± 4.83 

4d4. 21 ** 
.±15.('I7 

368.23** 
.±12.07 

1d4. 26 ** 
.±1O.23 

129.46** 
.± 8.42 

9E.26 
.± 7,06 

101.37 
.± 6.51 

96.93 
.± 9.23 

28.03 
.± 2.23 

65.21** 
.± 5.47 

78.93** 
.± 6.58 

68.d 3** 
.± 8.83 

50.17 ** 
.± 6.41 

39.12 
.± 5.21 

29.21 
.± 3.01 

31.23 
.± 2.19 

30.17 
.± 2.43 

l\F (Bodan sky 
un! ts/100 ml) 

3.93 
.± 1.13 

9.22** 
:.Ck 

11.1.E** 
.± 1.23 

7.23** 
.± r.73 

4.09 
.± 0.74 

4.12 
.± 0.56 

3.99 
.± 0.47 

4.26 
.± 0.46 

3.97 
.± r..33 

----------------------------
* statistically significant at 5% level (p L 0.05) 

** statistically significant at 1~{ level (p L 0.01) 

1\:0. of 
an1r.1als 

5 

5 

5 

5 

5 

5 

s 

5 

5 

I-" 
U1 
I-" 
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gluconeogenesis of the liver cells and thus helped to increase 

the bloed Jlucose level. 

4.3.3.2 Serum orotein 

The mean total serum protein 1 evel did not change 

significantly at any stage of these animals of 3roup III. 

The values however varied in between 6.63 + 0.77 g~~ to 5.74 + - -
('1. 34 g5'~ dUriJ"lg this study. ,r Howeve r, the albumin level sigrdfi­

cantly (F L 0.05) decl ined frem its 0 cay value of 3.89 .± 0.23 

g~< to 2.97 .± ('1. 33 g~ on 3rd day of the e :xperiment but increased 

gradt'ally and reache~ to nonnal level on 15th day of the eJ(peri-

ment in these animal s of 3roup III while there was- no significant 

variation of sert'm globulin level throughout the experimental 

stuey. 'I'he A/] ratic hcwever cecreased gradually frClTl its 0 

Clay value c f 1.42 .t 0 .10?~ to 1.06 .± 0.3.1 on 3rd day and 

thF.reafter ircreased gradually and reached to normal level on 

15th day (Tarle 14) folJowing t£eatment with Vetliv. Vetliv, 

reing a herral hepatotonic might have helped in regeneration of 

hepatic parenchyma cell s and thus helped in the synthesis of 

plasna proteins especiaJ ly the albumin, since all the fractior s 

of globulin are not synthesise~ in the liver (MuJler., 1976). 

~ecrease in the total serum protein and A/3 ratio was due to 

decrease in albumin concentration due to hepatotoxicity in the 

early part of the experiment. Following therapy with Vetli v, 

the improved albumin concentration helped to increase both the 

totaJ proteir.. 1evel and A/3 ratio. 
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4.?3.3 Icteric incex 

The mean serum icteric index level increased rapidly 

(p L 0.01) from its 0 day value of 5.09 Z 0.43 units to 1~.7d 

~ 0.65 units on 3rd cay and the values thereafter declined 

gradually. though remained ~ignificantly elevated (p L 0.01) 

upto 9th day (a.97 ~ 0.98 units) from its 0 day value and 

reached to normal level or 15th day (5.13 ~ 0.63 units) (Tarle 

14). Vetliv probably hF"lpec in toning up of the liver which 

mi'lht have helpec in rapid nonnalisation of the icteric index 

1 evel in these animal s of :Jroup III. 

4.3.3.4 Van den Eergh test 

The Van den Bergh test showed positive reactions from 

cay 2 to day 6 only in these animals (Table 14). This inoica­

teo improvenent of hepatic functions followir.g trea'bnent with 

Vetliv, showing nor.mal conjugation and excretion of bilirubin 

into the bile canaliculi. 

4.3.3.5 ~ bilirubin 

The serum total 1:ilirubin on 0 day revealed 0.31 .± 

0.04 mg~ which increased significantly (p L 0.01) to 1.12 .± 

O.OE mg~~ on 3rd day and thereafter the level decreased gradually 

and became nonnal (0.33 + 0.05 mg'.) on ldth day of the experi­

ment (Table 15), following therapy with Vetliv though the values 

of cay 6 to day 9 were significant (F L 0.05). 
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Pearson and Craig (19dO) reported that increase in 

serum bilirurin level indicates failure of excretory function 

of the liver. The ir.gredients of Vetliv which were useful in 

correctirg jaundice and liver dysfunctions as mentioned ear-

lier might have helped to correct the hepatic function and thus 

helpec in reducing serum bilirurin content. 

4.3.3.6 Serum cholesterol 

The mean serum cholesterol level increased signific2n-

tly (p LO.Ol) 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 reachec 

thereafter to normal level (115.49 .± 7.21 mg'X) on ldth day of 

the experiment following treatment wi th Vet1iv < 'rable 15). 

flc,,'ever, the values f rom day 6 to 12 were significant from the 

o cay value. Vet1iv, being a hepatic stimulant helped effec-

tively in nonnal EYDthesis and excretion of cholesterol a.r-d 

thus helped to redUce the chclesteroJ level following therap~,. 

4.3.3. 7 ~m enjZY1T!es 

4.3.3.7.1 Serum glutamic oxalacetic transaminase 

The serum 30T 1 evel observed on 0 day was 9a. 21 .:t 4.37 

jug pyruvic acid/ml, increased highly significantly (p L 0.01) 

and reached maxinrum on 3rd day < 484. 21 ~ 15.07 jug pyru~lic acid! 

rnl) • Thereafter the level gradually decreased to the nonnal 

I evel of 9E. 26 .± 7.03 lug pyruvic acid,lml on 15th day of the 
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e~eriment, though the values revealed significantly (p L 0.01) 

ele~ted upto- 12th c!ay of the experiment (Table 15). This 

cecreasing trenCl of the serum en ~e acti vi ties might be due to 

the gr-adUa1 rep2irative process of the d arnaged liver with Vetliv, 

towards the end of the e xpleriment, which was a1 se supported by 

the histopathological examination of the liver. 

4.3.3.7.2 Serum glutamic pyruvic tran saminase 

A significant increase in serum GPT level was alse 

observed from its 0 day value of 28.03 .± 2.23 lug pyruvic acid/ 

ml to 78.93 .± 6. sa lug pyruyic acid/ml on 3rd day. Thereafter 

the values gradUally declined and reached to its normal level on 

29.21.± 3.01/~g pyruvic acid/ml on 15th day of the e:xperiIl'lent, 

though the mean values remained significantly (p L 0.01) elevated 

upto 9th day (Table 15). Vetliv, l::eing a hepatic stimulant 

herbal hepatotonic, helped to reduce the cellular damage and 

leakage of the enzymes and thus helped to reduce the serum 3FT 

level. 

4. ? 3.7 • 3 Serum alk a1ip e phosphatase 

The average alkaline phosphatase activity was alge found 

to ir.crease signifieantly (p L 0.01) from its 0 day value cf 3.93 

~ 1.13 EU/lnoml to the maximum level of 11.16 .± 1.23 BU/l00 ml on 

? rd day, btl t the value s dec reaeed g radual1 y thereafter an d rea-

ched almost to normal level on 15th day (3.99 .± 0.47 BU/100 m1) 



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

Fig . 13 Section of the kidney showing more or leas 
normal picture but casts are present follow­
ing therapy with Vetii v. H & E X 100. 
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goats with eTC indUced hepatitis treated with Tetro1ivet gra-

nules on her1::a1 hepatotonic containing Anorcgraphis paniculatg6 

which is also a constituent of Vetliv. 

From thi~ remarkatle improvement with Vetliv it is 

Dostu1ater that along with the protective effect on the hepa­

tocytes it has alsO the mitotic acitivity in the hepatocytes 

v'hich could escape degenerative changes in the course of CIt 

poisoning. 

YiCneys - The intersti tial blood vessel s were found ccngef'ted. 

There was mild conqestion of the glomerular 'blft. Some tutu1ar 

lurrina were found'to contain epithelial detritus and protein-

ous l':1ateria1 s. Kidney showed more or less nOIlllal in appearaTIce 

rut mild tubular degeneration and occasional casts in the tubu-

1es were also seen (Fig 13). These findings correlates the 

firrings of Pradhan (1991) in goats ,,:ith the therapy ef I'efro1i-

vet ':1ranules, an other herbal hepatotenic. 

lungs- Lung alveoli showed inf1a'"f1IT1atory prepneumonic changes 

occasionally ar.d peribronchial lymphatic nodes shewed hl~er-

plastic changes. l'he cronchiaJ epethel ium showed quite normal 

in arnearance (Fig 14) • There were accumul ation of coagulated 

tIoe-a rr'aterial s wi thin the peribronchial blood vessel 8. 

Heart - section of the heart showed normal myocardium but milo 

oegener~tive changes were alsO observed in some places. Hydro­
..,. 

pic degeneration, loss of st}ation and focal areas of rnycfibri-

1 ar recro sis were ot'serveCl. These finding corroborated with 



~g. 14 Section of the lung showing emphy em 
following therapy with Vetl1v. 

HEX 100. 



Tabl e 16a. Clinical observations in experimentally indUced hepat1ti~ and its therapy 

"d th Ii vol of Group IV 

Parameters Pre-treatment (days~ Post-treatment (daIsl 

0 2 3 6 9 12 15 18 21 

DUllness/depress1c~ 0/5 5/5 5/5 4/5 2/5 2/5 0/5 0/5 0/5 

Loss of appetite 0/5 5/5 5/5 5/5 3/5 0/5 0/5 0/5 0/5 

Dirrhoea 0/5 2/5 3/5 2/5 1/5 0/5 0/5 0/5 0/5 

Ir.coordination 0/5 3/5 4/5 2/5 1/5 0/5 0/5 0/5 0/5 

Aikaess movements 0/5 2/5 3/5 2/5 0/5 0/5 0/5 0/5 0/5 

Fough hair coat 0/5 5/5 5/5 4/5 3/5 1/5 0/5 0/5 0/5 

Pale to yellowish mucous 
meml:rane 0/5 5/5 5/5 4/5 3/5 2/5 0/5 0/5 0/5 

l'-'asal discharge 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 

Treml::ling of limrs 0/5 2/5 3/5 2/5 1/5 0/5 0/5 0/5 0/5 

Qui vering of mu ~cl es 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/lying on ground 0/5 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 

f-A 
r .... 

~ 



Tar) e 16J:: CJ1nical observations in experimentally induced hepatitis in goats ano its therapy 

with Livol of group IV (Mean .± S.E.) 

Days Tenoerature Pul se rate Respi ration Ruminal motility Eo coy we ig ht No. of 
(oF) (per min.) (per min.) (per 5 min.) (in kg.) animal s 

0 102.28 76.40 25.80 6.80 11.20 5 
.± 0.31 .± 1.93 .:t 1.43 .± 0.20 .± 0.66 

2 103.46 93.00 ** 32.40** 2.60** 10.82 5 
.:t 0.56 .± 2.38 .:t 1.63 .:t 0.51 .± 0.66 

3 104.04* 102.67** 39.20** 2.33** 10.48 5 
.± 0.56 .± 3.54 .± 1.65 .± 0.37 .± 0.69 

6 103.70* 93.20** 29.20 3.40** 10.04 5 
.± 0.55 .± 3.15 .± 1.24 .± 0.24 .± 0.63 

9 102.92 82.80 26.20 5.80 10.26 5 
.± 0.52 .± 2.92 .± 0.86 .± 0.24 .± 0.60 

12 102.68 --78.80 27.40 6.80 10.62 5 
.± 0.44 .± 2.71 .± 0.93 ..i 0.37 .:t 0.67 

15 102.52 76.80 26.20 7.00 10.76 5 
.± 0.32 .± 1.85 .:t 1.39 .f 0.45 .± 0.66 

18 102.40 77.20 27.40 6.80 10.81 5 
.± 0.26 ..t 1.16 .± 1.36 .:t 0.24 .± 0.68 

21 102.30 76.60 25.40 6.60 11.17 5 
.± 0.30 .± 1.12 .± 1.32 .± 0.40 .t. 0.68 

* m statistically significant at 5% level (p L 0.05) 
~ 

** c statistically significant at 1% level (p L 0.01) 
m 
I'J 
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aiMless ~ovements observed in 3 goats of ~rour IV from 3rc cay 

also disappeared ccmpletely from 9th day. 

Rough and dry hair coat observed in all the animals, 

c"isE'npEared by 15th day following treatment. Similar im'?rove­

I7"ents with therapy of livo1 havl':' also been reported by r-~ahanta 

et £1. (1983), in buffalo calves. 

Pale to yellowish mucous membrane observed in all the 

animals were founa to be c~rrected by 15th day of the experiment. 

The livel was due to its curative effect on regeneration of liver 

cell s which helped in the synthesis of plasma proteins and thus 

helped in correcting anaemias. It alse helped to improve the 

excretory function ef the liver and thus helped also to release 

of eycess bilirubin to correct the icteric condition. 

Nasal discharge observed in 60% of the animals on 3rd 

oay, also disappeared completely by 12th day following treatment. 

rther symptoms like chesing like movements, tremblirg of lirnDs 

ot-served in some of the animals disappeared completely on 12th 

c':.ay, while quivering of muscles observed in some animals ois­

appeared by 9th day fol1o"'ing treatment. Similar observations 

~ere also recorced by ~ahanta ~ ale (1983) in buffalo calves. 

livo1, being a hepatic stimulant drug helped in correcting h}~o­

glycemia and thus helpeo in prompt corrections of these nervous 

rr:~i festation s. 



Coma and lying on the ground noticed in 2 animals on 

3ro oay, disappeared from 6th day. The rE'covery is probably 
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(~e to faster restoration of hepatic parenchyma with Livel which 

'helped in prompt hepatic detoxification. 

However, in this experimental study, nc death was 

recorded \Olhich supports the mechanism of regeneration of hepa­

ti c '9arenchyma wi th 1,1 vol • 

The mean values of temperatue, pul se rate, respiration, 

ruminal motility and body weights have been presented in Table 

l€b. 

The body temperature increased significantly (F L 0.05) 

on 3rc cay from a day, decreased gradUally and tecame nor.mal 

thereafter following therapy with li vol. I<.irtikar and Basu 

(1975) opined SOymida febrifuga, Texminalia beleria, Ichnocarnus 

fnlt~se~, Nige1la sativa, PUmari parviflora and Andr~lraphis 

paniculata, the ingredients of Livol are the effective antipyre­

tics, which helped to redUce the fev€=. 

The pulse rate increased significantly (p L 0.01) frem 

the 0 cay value of 76.40 .:t 1.93 per min. to the maximum of 102.67 

.:t 3.54 per min. on 3rd day and thereafter the values decreased 

gradUal Jy and became normal on 15th day (76.80 .:t 1.85) following 

therapy ,dth Livol (Table 16b) , though the value of 6th cay ,,"as 

also significant (p L 0.01). 
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l'he mean respiratory r~te recorded on 0 day ".'as 2:,.-30 

.z 1.':3 per min., increased significantly (r L 0.01) on 3rd day 

(39.20.± 1.65 per min.) and then the values decreased gradually 

ant=' lecame almost normal on 9th day (26. 20 .± 1.39 per min.) 

(T~ble 16b). livol, being a hepatic stimulant drug, corrected 

anaemia and so helped in reducing pulse and respiratory rates. 

The ruminal motility decreased significantly (~LO.Ol) 

from its 0 day value of 6.80 .± 0.20 per 5 min. to 2.33 .± 

0.24 per 5 min. on 3rd day. Thereafter the values increased 

gradualJy and became normal on 12th day (5.~0 .± 0.24 per 5 rr1r..) 

following therapy with Livel (Table l€b). I.,ival, as a heratic 

stimulant, increased appetite and corrected weakness in animals 

which helped to increase the contractile activities of the rumen. 

The average body weight of the anirrals of ,]roup IV 

decreased gradUally from its 0 day value of 11.20 ~ 0.66 kg 

to minimum of 1("1.04 .± 0.63 kg on day 6 but thereafter increased 

gradually and reached to 11.17 .± 0.68 kg on 21st day (Table 16b). 

This findings similated the findings of Arora and 

~?dhumohini (1984) who fed Livel to kids and observed significant 

weight gain. However, it is postulated that Livel, being a hepa­

totonic stimulated the hepatic functions, induced metabolic 

proce~ses and thus helped in increasing body weight. Increase 

in lody ",'eight gain following feeding of Livel was also reported 

by Rao and 3.ll:ba Reddy (19.;36) and Fradhan ~ll. (19d7) in l:roiler 

birds. 
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4.4.2 Hgematoloqical study 

The changes of the haematological oLservations of 3roup 

IV animaJ shave reen represented on tables 17 and 1d. 

4.4.?1 P.aemoglobin 

The mean value of haemoglobin level orserved on 0 cay 

,,'a~ n.5f + ("1.29 g/dl decreased significantly (P L 0.01) on 3rd 

cay to 6.9f + 0.41 g/d1, rut thereafter the values increased 

gr~dL1a11y and cecamealmost nOIITlal (9.40 .:t 0.39 g/c1) on ldth 

day, following treatment ,.7ith Livo1 (Table 17) though the fth 

cay value ",!as also significant (p L n.Dl). live1, being a 

hepatic stimulant, helped to decrease the cell destruction and 

to incrpase the cell production and thus helped in increasing 

haemoglobin concentration. 

4.4.2.2. l'otal erythrocyte count 

The average value of total erythrocyte count rE'ccrc~ec5 

on 0 day was 10.59 .:t 0.34 millions/cubic mTT'., decreaseC' sigr.i­

ficantly (F L 0.01) from 2nd day on",ards anc reacheo minimum 

to 6.78 .:t ("1.26 millions/cubic mm. on 3rd day. Thereafter the 

values increased gradually following therapy with l,ivol and be­

came normal on 1d th day (10.55 .:t 0.29 mil] ior s/curic mm.) (Tabl e 

17 ). However, the 6th and 9th day values were al so significant 

(p L ("\.01). Livol, being a hepatic stimulant, helped to decrease 

the cell destruction and also to increase the cell production and 

thl's hE?J pea to increase the total erythrocyte count. 



Tabl e 17. Haematological orservations in experimentally induced hepatitis in goats and 
its therapy with Livol of ]rcup IV (1-1ean .± S.E.) 

Days Haemoglobin TEC PCV r-~CV MCR MCOC No. of 
(g/dl) (millions/ ( %) ( cubic (micro micro- (%) animal s 

cubic mm) microns) grams) 

0 9.56 10.59 31.40 29.14 9.04 30.57 5 
.± 0.29 .± 0.34 .± 1. SO .± 1.43 .± 0.22 .± 0.82 

2 8.08* 8.84** 24.60** 2d .05 9.21 32.83* 5 
.±0.42 .± 0.33 .± 1.21 .± 1.85 .± 0.64 .± 0.41 

3 6.96** 6.78 ** 20.38** 30.43 10.39 34.18 ** 5 
.± 0.41 .± 0.26 .± 1.26 .± 2.83 .± 0.92 .± 0.47 

6 7.12** 8.19 ** 21.63** 26.66 d .78 32.90* 5 
.± 0.38 .± 0.35 .± 1.07 .± 1.85 .± 0.66 .± 0.32 

9 7.60 8.58 ** 25.15** 29.77 8.89 30.21 5 
.± 0.34 .± 0.48 .± h07 .± 2.25 .± 0.65 .± 0.21 

12 8.46 10.06 26.83* 26.38 8.50 31.66 5 
.±0.43 .± 0.44 .± 1.24 .± 1.72 .± 0.65 .± 1.62 

15 9.12 10.46 29.03 27.95 a.7S 31.40 5 
.± 0.44 + 0.41 ,.to.92 .± 1.55 .± 0.5a .± 1.09 -

18 9.40 10.55 31.23 29 .65 8.92 30.07 5 
.± 0.39 .±O.29 .± 0.86 .± 0.79 .± 0.35 .± 0.60 

21 9.76 10.79 31.65 29.43 9.10 30.96 5 
.± o. ~ .± 0.37 .± 1.20 .± 1.33 .± 0.37 .± 0.56 

* = statistically significant at 5% level ( P L 0.05) 

** - statistically significant at 1% level ( P L 0.01) f-> 
r7I 
-.J 



Table 18. Haematological observations in experimentally induced hepatitis in goats and 

its therapy ",dth Livol of 3roup IV (Mean .± S.E.) 

De.YF Clotting time 'ItC ILC % !<iC. of 

(thousands/ Lymphocvtes t\eutrophil s Eosinophil s Basophils ~onocytes 
animal s 

cubic mm) -

0 2 min. 56 sec. 11.10 57.S0 37.40 3.20 0.40 1.00 5 
.± 0.49 + 0.97 .:t 1.50 .± 0.58 .± 0.16 .± 0.45 -

2 :3 min. 21 sec. 11.85 4S .90 ** 45.40** 3.80 0.60 1.40 5 
.± 0.58 .± 0.99 .± 1.80 .± 0.66 .:t 0.24 .± 0.33 

3 3 min. 41 !lec. 12.13 42.00** 50.80** ,.ao* o.ao 1.60 5 
.± 0.44 .± 1.36 .± 1.72 .± 0.33 .± 0.20 .± 0.'3 

6 3 min. 19 sec. 11.3d 47.40 ** 46.dO* 4.00 1.00 0.80 5 
.± 0.36 .± 1.28 .± 1.91 .± 0.37 .±O.27 .± 0.37 

9 3 min 14 sec. 11.06 51.00** 42.80* 4.20 1.20 1.00 5 
+ 0.35 - .± 1.53 .± 1.a 2 .± 0.20 .± 0.30 .± 0.37 

12 2 min. sa sec. 11.13 53.60* 40.00 3.60 1.20 1.60 5 
.± 0.42 .± 1.72 .± 1.03 .:t 0.32 .± 0.20 .± 0.24 

15 2 min. 45 sec. 11.10 55.60 ?d.20 3.40 1.00 1.S0 5 
.± 0.49 .± 1 • .36 .± 1.43 .± 0.24 .± 0.24 .± 0.80 

18 2 min. 49 sec. 10.96 55.60 3d.20 3.80 0.90 1.60 5 
.± 0.45 .± 1.33 .± 1.92 .±0.23 .±0.18 .± 0.37 

21 2 min. 59 sec. 10.81 56.40 38.00 3.40 0.80 1.40 5 
.± 0.49 .± 1.63 .± 0.85 .± 0.37 .± 0.21 .± 0.24 

* ~ statistically significant at 5% level (p L 0.05) 

** .. statistically significant at 1% level (p L 0.01) 
~ 

~ 



169 

4.4.2.3 Packed cell volume 

The mean value of packed cell volume recorded on 0 day 

w~s 31.40.± 1.50~:, alsO declined significantly (p L 0.01) to 

20.38 + 1. 26~~ on 3re· Clay but increased gradually thereafter and 

'became almost nomal on ldth Clay (31.23 .± O.cl6,,:) foJlowing trea~ 

rrent ';1i th I,ival ('D3.ble 17) though the values of 6th ano 9th 

days were si;;rnif1cant (r L O.Dl). Tris mi'Jht 1~E' ~ue tC' decreased 

cell de-struct1on and increasprt cell production after therapy with 

live!. 

4.4.2.4 l-1ean Corouscul ar volume 

There "las a slight decrease in mean value of mean 

corpuscular volume following C'It tcxici ty which promptly l:'ecame 

nOl:Tl'lal with therapy of Li vol (Table 17) • 

4.4.2.5 Y.ean corpuscular haemoglobin 

The average value of mean corpuscular haemoJlobin recor­

ded on 0 day was 9.04 .± 0.22 micro micrograms, increased slightly 

to lr. 39 .± 0.92 micro micrograms on 3rd day and recame norr.-al at 

the end of the exper:bnent (Table 17). 

4.4.2.6 ~ corpuscular haemoglobin concentration 

The aver~e value of mean corpuscular haemoglobin con­

centration recorded on 0 day wa~ 30.57 .± O.d2~, increased signi­

ficantly (p L 0.01) on 3rd day (34.1d .± O.47~'_) and there~fter 

the values decreased gradually and l::ecame almost normal on 9th 

cay (30.21.± n.21%) foJlowing thera!,)y ".dth livel. 
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The above three values i.e. MCV, MCH and veHC depend~ 

t:!pon t""'e c ..... !!nge~ ('If haemoglobin, total erythrocytF count and 

rev percentage. Therefore rapid correction of these values with 

ther-apy of l1'\1Ol in this exPerimental s helped to correct these 

later values also. 

4.4.2.7 Clotting time 

The mean value of clotting time .ecorded on 0 day was 

2 mire and 56 sec., increased gradUally and reached maximum to 

3 TT'in. and 41 sec. on 3rd day which thereafter d ecreased ~(ra­

dually following treatment with livo1 and became ncnr.al on 12th 

day (:? min. and 5d sec.) (Table 18). Li vol, being a hepatic 

~timulant, prorncted the synthesis of plasma proteins inclcding 

prothrombin and fibrinogen (Pandey ~ ~., 1935), a1 sO helped 

tc ircrea~e the arsorption of vitamin K and thus helped to re-

duce thf clotting time. 

4.4.2.8 .!2.!?J Jeucccyte cot;nt 

The mean value of total leucocyte count recorded on 0 

cay t,yas 11.10 .± 0.49 thousands/cubic rrnn., increased gradually 

to 12.13 .± 0.~4 thousands/cut;ic mm. on 3rd day. The:reafter the 

values decreased gradually and became almost nonna! (11.10 .± 

().49 thousands cl.;bic mn.) 011 15th day fol1owinq treatment with 

livel ('l'able 1;;3). It is postulated that, Livol helps to reduce 

the il'1fJ amrnation of the liver and thus reS'lll ts in decreasing 
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level of total leucocyte count, since solanum nigr!m and ?hy­

llanthus embilica, the ingredients of livel, have reen reported 

by Kirtikar and Easu (1975) to reduce effectively the inflamma­

tory changes of the liver. 

4.4.2.9 Differential leucocyte count 

The differential leucocyte count of th". present study 

of the animal s of 3roup IV, have l:;een presented on tarle 18. 

The mean value of lyrr.phocyte percentage recorded on 0 

cay was 57.80 .± 0.97%, decreased si'Jnificantly (p L 0.01) and 

reachec rninimuJT1 to 42.00 .± 1.36% on 3ro 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

caJ ly significant (p L 0.01). 

The mean value of neutrophil percentage recorded on 0 

day was 37.40 .± 1.50%, increased 5ig~ificantly (F L 0.01) ana 

reached maxirm.m1 to 50.d 0 .± 1.7 25{ on 3rd day. I'hereafter tre 

values decreased gradually and became normal (~.20 .± 1.43%) 

on 15th day foll~ling therapy with Li vol. The values on 6th 

and 9th days were however significant.. . 

The eosinophil level also increased significantly 

(p L 0.05) on 3rd cay (4.80 .± 0.33%) from its 0 day mean value 

of 3.:m .± O.58"~ but decreased gradUally and became almost normal 

or. 18th day (3.40.± 0.32%) following treatment with Livol. 
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'lhere was however no difference in basophil percentage 

before and after therapy ",rith Li'90l. 

The mean monocyte level s1 ightly increased to 1.60 .± 

0.4:!% on 3rd day from ita 0 day value of 1.00 .± 0.45% bat became 

promptly normal on 9th day (1.00 .± 0.37%) following treatmE!l1t 

wi th Li'VOl. 

This rapid noxma1isation of the differential leucocyte 

count picture might be dUe to the SOlanum nigrum ant! PhylllJltha, 

embilica, the herbal ingredients of Li'VOl, who had helped to re­

duce the acute inflamnatory changes of the liver. 

4.4.3 Liver function tests 

'rhe changes in blood biochemical profiles of the animals 

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

4.4.3.1 Blood glucose 

The mean value of blood glucose level recordlKJ on 0 day 

was 58.97 ~ 2.47 mg%, decreased significantly (p L 0.01) to 36.23 

.± 3.85 ng% on 2nd day and :6.19 .± 4.13 mg% on :!rd day. The le'Vel 

gradually impro~t! thereafter and became noxmal (57.69 .± 3.16 mg%, 

on 18th day of the e~eriment (Table 19). This finding, corrobo­

rates the observations of Mahanta n.fll. (1986) who noticet! in­

creased blood glucose level following treatment with Li'90l in 

buffalo calves in experimentally eTC indUced hepatopathy. It is 

postulated that, Livel indUces the hepatic function, st1mula1:es 



Tab! e 19. Blood biochemical changes in experimentally indUced hepatitis in goats and its 

the rapy wi th L i vol 0 f 3roup IV (Mean .± S. E • ) 

rays Blood Serum Albumin 3l.obulin A/3 ratio Icteric Van den No. of 
glucose protein index Bergh animals 
(mg %) (g%) (g%) (q%) (units) test 

0 58.97 6.75 :3.97 2.78 1.4:3 4.99 - ve 5 
.± 2.47 ..± 0.27 .± 0.24 .± 0.17 .± 0.10 .± 0.43 

2 36.23** 6.22 :3.48 2.74 1.27 11.96** + ve 5 
.± 3.85 .± 0.31 .±O.lB .± 0.17 ..± 0.08 .± 0.56 

3 23.19** 5.91 :3.04* 2.87 1.06** 17.2:3** + ve 5 
.± 4.13 .± 0.33 .± 0.29 .± 0.30 .± 0.05 .± 0.8:3 

6 37.21** 6.0:3 3.16* 2.87 1.10* 12.09** + ve 5 
.± 3.65 .± 0.6S .± 0.24 .± 0.12 .± 0.06 .± 0.76 

9 44.96* 6.50 3.66 2.84 1.29 9.43** -ve 5 
.± 3.69 .± 0.33 .± 0.33 .± 0.:31 .± O.OS .± 0.ti5 

12 52.86 6.71 :3.90 2.81 1. :36 6.93* -V'e 5 
.± 3.16 .± 0.37 .± O.lB .± 0.24 .± 0.07 .± 0.58 

15 57.69 ~.77 :3.95 2.82 1.40 5.19 -ve 5 
.± 3.17 .± 0.38 .± 0.19 .± 0.38 .± 0.04 .± 0.46 

W 59.17 6.87 4.04 2.83 1.42 5.13 -V'e 5 
.± 3.13 .± 0.24 .± 0.24 .± 0.24 .± 0.12 .± 0.43 

21 59.48 6.77 3.96 2.dl 1.41 5.01 -ve 5 
..± 2.97 .t 0.18 .± 0.24 .± 0.20 .± 0.11 .± 0.37 

* • Statistically significant at 5% level (P L 0.05) 

** • statistically significant at 1% level (p L 0.01) 
~ 
w 



Table 20. Blooc=l rioc:hemical change!! and serum enryme activity in e>'Perimentally induced 

hp-patitis in goats and its therapy v:ith Iivol cf]rOUn IV (Rean..i ~.E.) 

Days Total serum (x)T 3PT AIl }Co • of 
bilirubin chol esterol (/ug pyruvic ("ug pyruvic (Eodansky ~nits/ animals 

(rig%) (mg%) acidjrnl) cid/ml) 100 ml) 

0 0.29 109.27 96.23 27.29 4.27 5 
.±0.05 .± 6.87 .± 4.48 .± 2.48 .± 1.14 

2 1.02** 146.13** 329.13** 62.98 ** 7.23 5 
..± 0.10 .± 8.47 .± 5.13 .± 5.01 .:t 1.03 

:3 1.18 ** 193.73** 481.17** a 3.94** 10.10** 5 
..± 0.08 .±11.23 .±16.0 1 .± 8.93 .± 0.83 

6 1.01** 18 2.46 *. 383.46** 62.49** 7.69* 5 
.± 0.10 .±9.29 .±12.03 .± 6.43 .± 0.74 

9 0.71** 168.26** 192.71** 49.17** 4.62 5 
..±0.12 .± 6.88 .± 8.43 .± 5.21 .± 0.56 

12 0.49 * 139.23* 136.16** 42.21* 4.21 5 
.± 0.06 .± 7.37 .± 7.05 .± 4.03 .± 0.37 

15 0.36 115.72 99.86 29.77 4.36 5 
..± 0.07 .±7.43 .± 6.53 .± 3.18 .± 0.45 

18 0.30 111.79 96.39 30.98 4.06 5 
.;t 0.08 .± 5.43 .± 7.73 .± 2.47 .± 0.51 

21 0.31 116.89 98.31 31.27 4.31 5 
.± 0.07 .± 5.17 .± 9.13 .± 2.33 .± 0.37 

* = ttrltistically significant at 5~" level (p L 0.05) 

** = stati~tica11y significant at 1~ level (r L 0.01). 

~ .. 
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the carbohydra1:e metabolilll'n and thus helps In incre.sinq blood 

glucose level. 

" .... 3.2 $erom protein 

The tot.al seEUm protein level cUd not. howeYer diff.r 

significantly fran it.s pretreatment value of 6.75 .t 0.27 g% 

throughout. the experimental period, ",hil. the mean albumin 

value significantly (p L O.OS) decreased fram its 0 day value of 

3.97 ~ 0.24 go" 1:0 3.0" .t 0.29 g% on 3rd day of the experiment and 

thereafter increased gradUally to the noma! level on 15th day 

of the experiment (Table 19). However, there was no significant 

variation of serum globulin level. throughout the experimental 

period, but. the A/CJ rat.io declined significantly (p L 0.01) from 

its 0 day value of 1.43 .t 0.10 to 1.06 .to 0.05 on lrd day and 

thereafter increased gradUally and reached to its pretreatment 

value on 15th day (Table 19). Increased A/~ ratio follOWing 

treatment with Livol was also recorded by Mahanta n Alo. (198 3) 

in buffalo calves. Improvement. of protein synthesis in liver 

was a1 so observed by Pandey ~ Al. (1985) in dog s after treat­

ment with Livcl. According to them, Livel, being a powerfUl 

herbal hepatotonic, helps in quicker regeneration of the hepa­

tic parenchyma and thus helps in proper metaboli." of protein. 

4.4.3.3 Icteric index 

'!'he mean value of serum icteric index level recorded 

on 0 day was 4.99 ~ 0.43 units, increased significantly (PiO.01) 

and reached maximum to 17.23.t 0.83 units on Jrd day but 
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thereafter the mean values increased gradually following treat­

ment with I.·i'VOI and became nomal. on 15th day though the values 

upto 12th day were significant (Tabl. 19). similar observations 

were alao recorded by Mahanta n.l!.. (19S 3) in buffalo calves 

and Pandey ~.!l. (1985) in dogs following trea1Dent with Livel. 

Livel helps to redUce the bilirubin concentration and thUs the 

icteric index level. 

4.4.3.4 VIP 4," Bergh test 

sexum Van den Bergh test showed positive reactions from 

2nd to 6th days of the experiment and became neqati ve fran 9th 

day onwards (Table 19). 'nUs indicates improvement of hepatic 

functions following treatment with Livel, shOWing nomal conju­

gation and excretion of bilirubin into the bile. 

4.4.3.5 Serom bilizubin 

The serum total bilirubin level increased significantly 

(p L 0.01) from its 0 day value of 0.29 .± 0.05 mg% to 1.18 .:t 0.08 

"9% on 3rd day and thereafter decreased gradually and reached 

to 0.30 .± 0.03 mg% on lath day of the experiment, al though the 

mean values ranained significantly elevated upto 12th day of the 

experiment as evident in Table 20. 

Mahanta n.Al. (198 3) and Pandey .!.E.!l. (1985) al80 

observed the similar changes of bilirubin level with treatment 

of Li'VOI in eTC induced hepatopathy in buffalo calves and dogs 

respectively. Livel, probably due to ita anti-inflamnatory 
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action redUces the intrahepatic congestion, which reli.vas cho-

lastasi. and helps to increase the biliary flow in restoring 

the no maal serum bil i xubin. 

4.4.3.6 Serum chole.terol 

Th. mean serum cholesterol level incr •••• d signifi_ 

cantly (p L a.Ol) to the highest level of 193.73 .± 11.23 mg% 

on 3rd &ly from its 0 day value of 109.27 .± 6.137 rng%. There­

after the values d.creas.dg rac!Ually and reach.d to its normal 

l.vel of 111.79 .± 5.43 mg% on 18th day of the .xperiment 

(Table 20). Improvement of the excretory function of the 

damaged liver following treatment with Livel was reported by 

Panc5.~y n.!l. (1985) in C!ogs. Livel, 'being a hepatic stJ.mulant, 

indUces the excretory function of the liver and thus helps in 

d.crftasing serum cholesterol level, since sam. of the cholee-

terol syntheaip.ed in the liver is excreted through the bil •• 

4.4.3.7.1 Serum glutamic oXelaceUc transamipa.e 

'!'he .exum (JOT level increa •• d highly significantly 

(p L 0.01) to the maximum l.vel of 4S 1.17 .± 16.01 lug pyxuvic 

acid/ml on 3rd day from its pretreatment value of 96.23 .± 14.48 

lug pyxuvic acid/ml. '!'hereafter the valUes decr.a.ed grac!Ua11y 

and became nonna! on 18th day following treatment with Livel 

(T8ble 20) though the values upto 12th day were significant 
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(p L 0.01). similar observations of declination of S30T level, 

following treabnent with Livol in en:: indUced hepatopathy haft 

b.en report:ed by Mahanta u.!!. (1983) and Mahanta I.!~. (1986) 

in buffalo cal vee. It is postulated that, Livel being a 

powerfUl hepatotonic rapidly repairs the demaged hepatic paren­

chymatous cell. and thus helps to reduce the leakage of thi. 

ensyme fran the cells. 

4.4.~.7.2 serum glutamie pyruvic tropseinal' 

'D1e serum apT level also increas.d significantly 

(p L 0.01) to the maximwn level of 83.94 .t 8.93 lug pyxuvic 

acid/ml lrd day from th~ 0 day value of 27.29 .t 2.48 lug puru­

vic acicVm1 whieh thereafur decrea •• d gradually and bec •• 

nomal on 15th day ( 29.77 .t 3.18 lug pyxuvic acit.Vml) of 

the .xp.riment (Table 20) following treaanent with Livel, though 

the values upto 12th day were significantly high. The gradual 

declination of serum GPT VBl.U'8 with therapy of Livel in liver 

disorders was also reported by Mahanu .!1:.al.. (1983) in buffalo 

calves. Livol, being. hepatic stimulant, helps to reduce the 

cellular damage and leakages of the en2Y1fte1l end thus reduce • 

•• xum (JpT l.vel. 

4.4.3.7. ~ AllcY1n. pholphato. •• 

The .erum alkaline phoephatas. activity increased .ig­

nificdtly (p L 0.01) to 10.10 .± o.s 3 eU/I00mI on 3rd c!ay fran 

the 0 day value of 4.21 .± 1.14 BU/I00 ml, decr •• s.d rapidly 
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thereafter and r.ached to the no~al level of 4.21 ~ 0.37 

BUII00 m1 on 12th day of the experiment (Table 20). Livo1, 

as 8 hepatic stimulant, restores the functions of the liver 

8Jld help. to redUce the .erum alkaline phosphatase activity. 

4.'.4 aro8s and histopatholOSlical chang.s 

4.4.4.1 Gross chang •• 

The carcas.es in general were good. 'lbe liver, kid-

neya, lungs and heart appeared almost nomal in appearanc::e. 

'.4.'.2 Histopathological chang., 

Liver J Local aggregation of mononuclear cell. in the liver 

parenchyma and throughout the liver parenchyma proliferation 

of )cuffer cells were noticed. Necro.is was absent but centri-

lobular congestion, mild degen.ration were observed in som. of 

the lobules. Reqeneration of liver parenchyma without fatty 
"" 

changes were also noted (Fig 15). These fincUngs similate. 

with the observation. of Mahanta .t £. (198!) in buffalo ca!-

ves. Based on the above observations it is conclud.d that 

Live1 has a protective effect on Liver which can promote.th. 

recovery of liver parenchyma damaged by carbontetrachloride. 

Kian.y,1 Kidneys shoved Inor. or 1'138 nonna! picture. Only som. 

degenerative chang.s (Fig 16) .wer. notic.d. Interstitial. blood 

vess.1s were found congested. Mild congestion of the glomerular 



Fig. 15 Section of the liv r showing regenera­
tion of liver parenchyma without fatty 
changes but persistence of focal fatty 
d eneration following therapy with 
Livol. H & E X 100 • 

• 



Fig. 17 Section of the lung parenchyma sho 1ng 
more or Ie s no.rmal ppe ranee fter 
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 aqainst speeific liVer damage and livar dysfUnctions in 

sheep. Roychoudhury (198 1) opined that the functional statu. 

of the liver in acidOsis of buffalo calve. can be improved by 

administration of Berin (Vit. B1). 

Blood .I!.!l.. (1983) reported that parenteral a""inistra­

tion of calcium, glucose and amino acid mixture containing methio­

nine and choline are useful in the treatment of toxic hepati Us 

in animals. 

Lal and I<alra (19~O) advocated liberal administration of 

qlueoee saline to restore the effective function of liver in 

domesticated animals in poi8Onings. Calcium 'therapy prevent 

guanidine toxicity and combat hypoglycemia in liver diseases 

(Minot, 1931111ld Blood.l! J.l.., 1983) and alao found to be beni­

ficial in relieving the sympt:ans probably by fortifying the 

liver (Jones s! .Il., 1977). !Urther, it has been reported that 

there was decrease in the ionised calcium level (.sethureman and 

Venn a, 1978) dUring hepatic damage'. In the preeent study, cal-
......., 

cium (Calberol), chol ine (Beekom-L) and antihistamine (chloril) 

have been used. Judah (1960) reported that chOline and antihis­

tamine lessen the damage tanitochondria of hepatic cells caused 

by CTC poisoning. IVe'taloql was used parenterally for pranoting 

gluconeogenesis and to relie". the animals from the stre.s of 

toxicity. 



since the damag~ liver waa unable to detoxify the 

errrnonia and other ni trogenou8 aubstance8, actninistration of 

8Ulpher drugs have been found to be effective in controlling 

protein putrification. Injection of Vit.K (J<apilin) was done 

to prevent the clotting defects in liver cUseasea, ainee synthe­

ais of clotting factors in the liver are suppr •••• d (Hoe and 

Willdnson, 1973). Vit. C (Redo*>n) was alllO incorporated in 

the above therapy a8 it helps in the foxmation of collagen 

which is nece.sary for proper healing (sastry, 1979). Fresh 

rumen liquor and cobal t salts were a~inis'tered to establish 

the no%Tftal microbial activ1 ty of rumen and to bring back the 

normal microbial digestion and to improve the appetite. 

4.5.1 Clinical eymptoms 

The clinical 8igns of the animals of Group V during 

the experimental study are presented in Table 21a. 

JUllness .nd depression observed in all the animals 

on 2nd day disapp.ared canpletely from 9th day onwards. Similar 

fincUnqs of clinical improvements with treatment of Beekan-L 

(containing rit. B complex and liver extract), calcium, glucose 

and othera in C'n: indUced hepatotoxicity have been reported by 

Mahanta .!.t.ll. (1986) in blffalo calves, with Belamyl (contain­

ing Vit. B ccmplex and liver extract), calborol/M1fex, and 

SOdibicarb in hexachloroethene toxicity by Vihan (1987) in goats 

an d wi th Li vogen (con taininq vi t. B canpl ex an d liver extract), 



Table 21a. Clinical orservations in experimentally indUced hepatitis in goats treated 
with proprietory preparations (3roup V) 

Paremeters Pre-treatment (daye) Fost-treatment (days) 

0 2 :3 6 9 12 15 18 21 

Dullness/depression OR·5 5/5 5/5 4/5 2/5 01S 0/5 0~5 015 

Lo~s of appetite O/S 5/S S/5 4/S 2/5 O/S 0/5 0/5 0/5 

Dirrhoee 0/5 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 movemente 0/5 2/5 :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 yellowish 
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 

Trembling of limbs 0/5 3/5 3/5 2/5 0/5 0/5 0/5 O/S 0/5 

Quivering of muscles 0/5 l/S 2/5 1/5 0/5 0/5 0/5 0/5 0/5 

Coma 0/1 1/5 2/5 1/5 0/5 0/5 0/5 0/5 0/5 

Falling/lying on ground 0/5 1/5 2/5 2/5 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 
~ 
~ 
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ca1borol, dextro .. , Vit. c, V1t. K antihistamine and other. in 

C'lt: indUced hepato1:oxicity by Prac!han (1991) in goata. 

Los. of appeti~e which was alao observed on 2nd day, 

disappeared fran 6th day onwards. Similar findinga was alao 

observed by Venna (198 2), Mahanb sj:.Il. (19&6) in buffalo cal­

ves Vihan (1987) and Pradhan (1991) in goats wit:h hepa~athy. 

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 Venna (19& 2) 

in cattle, Mahanta E.!!. (1986) in blffalo calves Vihan (1987) 

and Pracfuan (1991) in goats, and Vi t. B complex alone in anor_ 

xia by Naga ,Ij:.Il. (1975) in alleep. 

Dirrhoea recorded in 3 goats disappeared completely 

on 9th day in thi. experimental study which corroborates the 

findings recorded by Verma (1982) in cattle, Mahan'ta s1 Al. 

(19&6) in buffalo calves, Vihan (1987) and Prac!han (1991) in 

goats. Blood ~~. (1983) remarked that admini8tration of 

antibiotic is essential to control protein digestion and puui­

fication which helps to check dirrhoea. CAlt acting IBUlpher 

preparations are also usefUl for this puxpoae. 

Incoordination and eimlesa movenenta observed in sane 

of the animals, disappeared canpletely from 9th day onwarda 

which simila'1:es with the findings of Vihan (1987) in hexachloro­

ethane toxicity end Prac!han (1991) in C'l'C toxicity in goats. 

It haa been postulated that the above mentioned drugs which 
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were u se~ in this group of animals help.~ to protect. the cen­

t.ral nervous system from the toxic effect. of carbontetrachloride. 

Rough en~ dry hair coat. observed in 80% of the animals 

on 2nt! t!ay, disappearet! completely from 12th day of this expe­

riment.al study which corroborates with the findings of Pradhan 

(1991) in goats. Liver extract., V1t.. B complex which were used 

for the t.reatment of these animal. s might have helpet! to increase 

the appet.it.e end thus corrected rough and dry condition of the 

bot!y coat.. 

Pale end yellowish mucous membrane observed in all the 

animals on 2nd day, disappeared completely from 12th day onwards 

from all the enimal.s which corroborat.ed with the findings of 

Mahenta .t.! &. (1986) in buffalo cal vee and Pra~he.n (1991) in 

gosts. The vit. B canplex, liver extract, calcium and others 

which were uaet! to stimulate the hepatic functions might have 

corrected anaemia end also have helpet! to excrete the circula­

ting bil i rubin. 

Nasal discharge noticed in 80% oE the goats on 3rd day, 

disappeared completelY on 9th t!ay also corroborates the fin­

dings of Pradhen (1991) in goats, who treated the eTC indUced 

hepatopathy in goats with Livogen, calcium, antihistamine, Dex­

trose etc. 

Some nervous signs like chewing like movements, trem­

bling of limbs, quivering of muscles recorded in some of the 

goats, t!iaeppeared completely from 9th day onwards alao 



s.imilates with the fint'!ings of Pradhan (1991) in goats. Hypo­

glycaemia ant'! hypocalcaemia t'!eve1opet'! in these animals ~e to 

C'lt toxicity might have been effectively corrected with the .. 

prcprietory preparations which has helped to correct the ner­

vous manifestations. 

Other signs 11ke coma. and lying on the qrount'!, obs.n­

et'! in l!IOme animals, disappeared completely from all the animals 

from 9th t'!ay following treatment with the above dzugs and due 

to wi thc!rawl of the toxic effect of the C'lt on the central 

nervous system. Similar fint'!inge were also confirmet'! the fin­

dings of Pradhan (1991) in goats. 

However, no ~eath was recordet'! during this experimental 

study which eupports prompt regeneration of the hepatic paren­

chymatous cell. by the treatment of the above drugs. 

The mean values of tenperature, pulse rate, respiration, 

ruminal motility a~~ body weights have been presented in 

Table 21b. 

The body temperature increaset'! moderately on 3rd day 

but decreased promptly ant'! became normal on 12th day (Table 21b). 

This observation corroborates with the findi~q8 of Vihan (1987) 

and Pradhan (1991) in goats. 

The pulse rate recorded on 0 day was 76.00 .:t 1.91 per 

min., increased significantly (P L 0.01) and reached maximum 

to 101.80 .± ~. 4B per min. on 3rd day. Thereafter the mearJ 



Table 'lb. Clinical ol:::servations in experimentally induced hepatitis in goats and its 

therapy \d th proprietory preparations of '3roup V (r::ean .± S.E.) 

Days Temperature Pul se rate Respi ration Ruminal motility Body weight No. of 

(oF) (per min.) (per min.) (per 5 min.) (in kg) animals 

0 102.28 76.60 26.40 6.~0 11.20 5 
.± 0.29 .± 1.91 .± 1.46 .± 0.20 .± 0.73 

2 103.40 94.20 ** 33.60** 2.40** 10.70 5 
.± 0.56 .± 3.23 .± 1.56 .± 0.51 .:t 0.77 

3 103.98 * 101.80** 39.00 1.80** 10.36 5 
.± 0.57 ..t 3.48 .:t 2.68 .± 0.37 .± 0.78 

6 103.46 94.80*· 30.20 3.60** 10.14 5 
.± 0.51 .± 3.71 .:t 1.59 .± 0.24 .i 0.76 

9 103.10 81.80 27.20 5.60 10.26 5 
.± 0.47 .± 3.07 .± 1.63 .± 0.37 .± 0.75 

12 102.90 76.00 26.40 6.60 10.46 5 
.± 0.48 .± 2.02 .± 1.63 .± 0.37 .± 0.74 

15 102.62 77.80 25.60 6.60 10.66 5 
.± 0.46 .± 1.S8 .± 1.24 .± 0.49 .± 0.74 

18 102.46 77.60 27 .60 7.00 11.10 5 
.± 0.36 .± 2.31 .± 1.66 .± 0.55 .± 0.73 

21 102.30 76.80 26.80 6.80 11.18 5 
.± 0.36 .± 2.13 .± 1.49 ..± 0.20 .± 0.72 

'* • statistically significant at 5~ level (p L 0.05) 

•• • statistically significant at. H~ level (p L 0.01) ~ 
CI) 
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valu.s decr •• sed gr.dUally 8l'ld became nonnal to 76.00 + 2.02 -
per min. on 12th day following treatm.l't with the abo ... dxUq. 

(Table 21b), 'though the 6th value wa •• ignificant (p L 0.01). 

The respira1:ory rat. was al.o found 1:0 incr •••• signi­

ficantly (p L 0.01) and reached 'to the maximum level of 39.00 .± 

2.68 per min. on 3rd day fram its 0 day value of 26.40 .± 1.46 

per min. but there.fter the same values decreased gradUally 

ar'ld became noxma1 (2f5.40 .:t 1.63 per min.) on 12th day follow-

ing treatment with the above dntqs (Table 21b). Mahant:a (1984' 

and Pradhan (1991) al.o observed the similar findings of decre.a­

ed pulse and respiratory r.t.s with trea'br!ent of li ... r mrtract, 

rite B compl.x, glucose, calcium and others in C'lt indUced hep~ 

topat:hy in blffalo calves 8l'ld goats respectiYely. They opined, 

~e8e drugs might have helped to correct anaemia and also helped 

to increase the oxygen carrying capacity of the blood end thus 

helped to redUe. both the pulae and respiratory rat:es 1:0 the 

noma! level. 

The average rumina! motil i ty recorded on 0 day was 

6.80 .± 0.20 per 5 min., decreased highly .ignificantly (p L 0.01) 

and reaehed minimum 1:0 1.SO .± o. J7 per 5 min. CD lrd day and 

thereafter the mean values increa.ed gradually and beeame nor­

mal (6.60 .± O. 'rI per 5 min.) on 12th day of ~ experiment with 

the help of the above drugs (Table 211:», though the 6th day 

".}ue wa!!! also significantly (p L 0.01) high. 'D'le treatment 

adopted in this group of animals effec1:1ftly corrected the 
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weakness as well as appeti 1:e and indirectly h.lped to increa •• 

the rumina! motili1:y of the 8I'1imal.. Prat!han (1991) alllO ob­

served the same and al.o remark.d the .ame in his s1:Udy. 

The mean body weight recorded on 0 day was 11.20 .:t 

0.73 kg, decreased non-significantly to 10.14 .± 0.76 kg., on 

61:h day end thereafter increa.ed gradUally and reaChed almost 

1:0 its earlier weight on lBth day of the experiment following 

treatment \d th the above drug., which corroborates wi'th the 

findings of Pradhan (1991) in goats. The improve. body weights 

might be ~e to improvement of appetite and metabolism of feed 

stuffs which thus helped in increasing the body weight: gain in 

these animal s. 

4.5.2 Haematological .tudY 

The changes of haematological observations of Group V 

animal.. h~ been presented on table 22 and 23. 

4.5.2.1 Haemoglobin 

The mean haemoglobin concentration recorded on 0 day 

was 9.SS .± 0.24 qldl, decreased significantly (p L 0,01) and 

reached minimum to 6.32 .± 0.34 q/d! on 3rd day. 'l'hereafter the 

values increased gradUally and became almost nonna! on 121:h da.y 

( 9 .93 .± O. 23 g/ dl ) followinq trea talent wi1:h the above drug 8 

(Table 22). Vitamin B complex, vi t. C, liver extract, cobalt 

sal tEl etc. used in this group of animals helped in the synthesis 

of haemoglobin and thus helped 1:0 inerea.e the haemoglobin level. 



Table 22. Haematological observations in experimentally indUced hepatitis in goats and its 

therapy with proprietory preparations of 3roup V (Mean ~ S.E.) 

Days Haemoglobin TEe PCV MeV MCH MeR:: No. of 
(g/dl) (millions/ ( o/e) (cubic (micro ( ~) animals 

cubic mm) microns) micrograms) 

0 9.88 10.72 29.40 27.E4 9.02 32.71 5 
.± 0.24 .± 0.59 .± 1.47 .± 1.48 .± 0.23 ..t 0.72 

2 8.08** 8.92* 25.20* 2S.4S 9.12 32.19 5 
.± 0.37 ..t 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 .± 2.25 + 0.93 .± 0.37 

6 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 0.96 9.EO 27.79 29 .17 9.29 31.98 5 
.± 0.37 .± 0.35 .± cz. OS .± 2.25 .± 0.58 .± 0.21 

12 9.93 10.59 29.12 27.72 9.44 34.23 5 
.± 0.23 .± 0.49 .± 2.13 .± 1.55 .± 0.38 .± 1.43 

15 9.46 10.76 29.86 27 .98 8.87 31.81 5 
.± 0.24 .± 0.37 .± 1.77 .± 0.81 .± 0.37 .± 1.08 

18 10.04 10.79 31.02 33 .97 9.37 32.49 5 
.± 0.30 .± 0.43 .± 1.85 .± 1.33 .± 0.34 .± 0.56 

21 10.13 10.82 30.S0 33.69 9.43 33.01 5 
.±0.18 .± 0.42 .± 1.48 .± 1.5S .± 0.53 .± 0.67 

* - Statistically significant at 5% level (P L 0.05) 

** = statistically significant at 1% level (p L 0.01) 
...,a 
\0 .... 



Table 23. Haematological observations in experimentally induced hepatitis in goats and its 

therapy with proprietory preparations of Jroup V (Mean .± S.E.) 

Days Clotting time n..c ILC " 
( thousandsl t-~o.of 

cubic nm) Lymphocytes Neutrophil s Eo sinophil s Basophils Monocytes animals 

0 2 min. 57 sec. 9.45 57.40 37.60 3.40 0.40 1.20 5 
+ 0.48 .± 0.98 .:t 1.aO .± 0.53 .± 0.20 .± 0.43 -

2 3 min. 23 sec. 10.69 49.20** 45.20** 3.80 0.40 1.40 5 
.± 0.53 .± 1.36 .± 1.30 .± 0.37 .± 0.18 .± 0.48 

3 3 min. 47 sec. 12.37** 44.00** 49.80** 4.40 0.80 1.00 5 
.± 0.45 .± 1.45 .± 1.a 3 .:t 0.33 .± 0.24- .± 0.37 

6 3 min. 12 sec. 10.25 51.20 * 44.40* 4.20 0.40 0.80 5 
.± 0.37 .± 1.73 .:t 1.91 .± 0.20 .± 0.30 .± 0.24 

9 2 min. 59 sec. 10.02 54.20 40.40 3.20 1.00 1.20 5 
.± 0.49 .:t 1.81 .± 1.95 .:t 0.24 .± 0.33 .± 0.33 

12 2 min. 54 sec. 9.82 55.80 38.20 4.00 0.40 1.60 5 
.± 0.42 .± 1.91 .± 1.65 .±0.2d .± 0.37 .± 0.43 

15 2 min. 51 sec. 9.96 56.40 37.40 4.00 o.ao 1.40 5 
.± 0.37 .± 1.:34 .± 1.43 .± 0.37 .± 0.24 .± 0.80 

18 2 min. 57 sec. 9.f:7 sa.20 36.60 3.40 0.60 1.20 5 

.± 0.49 .± 1.32 .± 1.:a3 .± O.S6 .± 0.18 .± 0.23 

21 2 mifl. 55 sec. 9.47 57.40 37.20 3.40 0.60 1.40 5 
.± 0.45 .± 0.95 .± 1.57 .± 0.93 .± 0.20 .± 0.37 

* _ statistical significant at 5% level (p L 0.05) 

** = stati stical significant at 1% level (p L 0.01) .... 
\0 
~ 
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4. S. 2. 2 'lbtalexvthroeyte count 

The mean value of total erythrocyte count recorded 

on 0 day was 10.72 ~ 0.59 millions/cubic mm., decreased signi­

ficantly (P L 0.05) to 8.92 .± 0.44 millions/cubic rmt. on 2nd 

day and 6.63 ~ 0.37 millions/cubic mm. (significant P LO.Ol) 

on 3rd day, but thereafter the values increased gradually and 

became normal (10. S9 .± 0.49 millions/cubic mn.) on 12th day 

of this experiment (Table 22) following treatment with the 

above mentioned drugs. Increased total erythrocyte count with 

therapy vi t. B complex and liver extract was aillo reported by 

Pradhan .!!.!l. (1987) in goats suffering from anaemia dUe to 

haemonchus infection. This might be ~e to increased cell pro­

duction with the help of liver extract, vitamins and other U!!lec! 

in these animal s. 

4.5.2.3 Packed cell volume 

The paeked cell volume decreased significantly (PLO.Ol) 

from its 0 day vslue of 29.40 .± 1.47%, to 20.36 ~ 1.S~% on 3rd 

day which thereafter increased gradually and became almost nor­

mal (29 .12 ~ 2.09%) on 12th day following improved therapy. This 

improvement of PCV level was dUe to increased production of 

erythrocytes and decreased cell destruction with liver extract, 

vi t. B compl ex and others ulled for treating the goats of thi. 

Group V. 



4.5. 2.' ~!!11 corpuscular wlull, 

Th, average pretreatment mean corpuacul ar volume 

notice~ on 0 day was 27.64 ~ 1.4d cubic microns. though varie~ 

in between 26.71 .± 1.99 and 3('.93 .± 2.2S cubic microns through­

out the experiment but the changes were not significant. 

However rapid correction of total erythrocyte count and PCV 

I evel wi th the improved therapy helped to correct the MeV 

level also. 

4.5.2.5 Mean corpuscular haemoglobin 

There wa. also no significant variation of the average 

value of mean corpuscul ar haemoglobin throughout this experiment 

which varied in between 8.97 .± 0.37 to 9.59 ~ 0.65 micro micro­

greJn. in animals of ()roup V. This might be dUe to rapi~ improve­

ment of the total erythrocyte count and haemoglobin level with 

the imp roved therapy. 

'.5.2.6 Mean corpuscular haemoglobin concentration 

'n'le average value of mean corpuscular haemoglobin con­

centration prior 1:0 hepatopathy was 32.71 .± 0.72 " also did not 

changed significantly following eTC indUced hepatopa~ 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 noma! on 9th day (2rnin. 

and 59 sec.) as evident in Table 23. This observation s1milates 

the findings of Pradhan ~.!l. (1987) in goat. who treated the 

anaemic goats with Hepaplex, a liver tonic containing vit. B 

complex anl!- crude liverextract. They opined~ the c%Ude liver 

extract along with vit. B complex promoted the synthesis of 

pla.., .. proteins including prothrombin and fibrinogen and thus 

helped 'to redUce the clotting eime. Besid •• calcium (calboral) 

used in this group of animals also helped to correct the clotting 

time. 

4.5.2.8 Total leucocyte C9\lJ'1t 

The average '9'alue of total leucocyte count recorded on 

o day was 9.45 .± 0.48 thousands/cubic mm •• increased significantly 

(p L 0.01) on 3rd day (12.37 .± 0."5 thousande/cubic nm.) and then 

declined gradUally and beceme almost. noxmal (9.82 .± 0.42 millions/ 

cubic Rl!"".) from 12th day onwards ('table 23). 

'lbe co-trimox.sole given along with the antihi.tamine 

and cort.icosteroid used in this group might have helped to reduce 

the inflanrnation and thereby helped to decrease the total leucocyte 

count to noxmal. 

".5.2.9 Differential leucocyte count 

The differential leucocyte count observed in this prese!1t 

stu<!y have been presented in table 23. 



Table 24. Blood biochemical changes in experimentally induce~ hepatitis in goats and its 
therapy with proprietory pretarations of Jroup V (r-';ean -t' S.E. ) 

Days Blood Serum Albumin Globulin AI;; ratio Icteric Van cen Bergh No. of 
glucose protein index test animals 

(ng%) (g%) (g%) (units) 

0 57.93 6.75 3.96 2.79 1.42 4.28 -ve 5 
-t 2.47 .:t o• 27 .± 0.24 .± 0.23 .± 0.08 .± 0.47 

2 3S .91** 6.29 3.51 2.78 1.26 11.15 ** +ve 5 
.± 4.31 .± 0.37 .± 0.23 .± 0.24 .± 0.09 .± 0.65 

3 27.43** 5.85 2.94* 2.91 1.01 ** 16.29** +ve 5 
.± 3.68 .± 0.35 .± 0.37 -t 0.20 .± 0.10 .± 0.66 

6 42.17** 6.09 3.31 2.78 1.19 10.87** +ve 5 
+ 3.93 + 0.24 .± o. 32 -t o• 1B .± 0.14 .± 0.98 -

9 51.23 6.44 3.72 2.71 1.3S 7.23** -ve 5 
.± 3.67 .± 0.65 .± 0.19 .± 0.27 .± 0.08 -t 0.65 

12 55.67 6.67 3.38 2.79 1.39 5.46 -ve 5 

.± 3.16 .± 0.58 .± 0.24 .± 0.24 .± 0.07 .± O.S 3 • 

15 5a.23 6,74 3.93 2.81 1.40 4.69 -ve 5 

.± 3.18 .± 0.43 .± ('\.20 .±0.1B .± 0.10 .± 0.68 

18 58 .97 6.63 3.8a 2.75 1.41 4.89 -ve 5 

-t 3.10 .:to. 23 .± 0.33 .± 0.16 .± 0.11 .± 0.53 

21 58.95 6.90 4.05 2.85 1.42 4.42 -ve 5 
) .± 2.75 .± 0.33 .±0.37 .± 0.31 .± 0.09 + 0.47 

..J -
* -= statisticaJly significant at 5'~ level (p L 0.05) 

** = StatisticalJy significant at 1% level (p L 0.01) .... 
'" ~ 
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Table 25. Blood riochemical changes and serum enzyme activity in experimentally induced 

hepatitis in goats and its therapy with proprietory preparation of ~roup V 

(liean .± [;.E.) 

'rotaJ 
bilirubin 

(rrg%' 

0.32 
.t 0.04 

1.04** 
.± 0.06 

1.27 ** 
.± 0.08 

0.87 ** 
.± 0.10 

0.58 
.± 0.14 

0.35 
.± 0.09 

0.34 
.± 1".06 

0.30 
.± 0.08 

0.29 
.± 0.06 

Serum 
choles1:erol 

( JTgo/..) 

115.27 
.± 6.63 

156.29** 
.± 8.93 

186.29** 
.±11.33 

176.11 ** 
.± 9.27 

152.63** 
.t 6.83 

129.27 
.± 7.43 

118.29 
.±7.33 

117.16 
.± 9.43 

120.19 
.± 9.21 

OOT 
(jlg pyronc 

acid/ml ) 

90.13 
.± 4.47 

318.26** 
.± 5.16 

476.27 ** 
.±16.02 

:;s 1. 13 ** 
,:t12.12 

171.21 ** 
.± 8.47 

96.21 
.± 7.08 

95.16 
.± 6.43 

94.97 
.± 7.21 

92.15 
.± 9.10 

3PT 1\P 
(I:g pyruvic (Bodansky 
aci~ml) uni1:s/100 ml) 

27.46 
.± 2.37 

56.17** 
.± 5.12 

81.23** 
.± a .'d7 

62.29** 
.± 6.43 

41.16* 
.± 4.04 

32.23 
.± 2.48 

29.17 
.± 2.23 

23.93 
.± 2.17 

30.4a 
.± 2.33 

3.49 
.± 1.16 

7.97* 
.± 1.05 

11.13** 
.±0.93 

7.23* 
.± 0.68 

4.01 
.± 0.56 

4.06 
.± 0.48 

3.83 
.± 0.51 

3.66 
.± 0.37 

3.3S 
.± 0.48 

* = sta1:istica11y significant at 5% level (p 1_ 0.05' 

** a: statis1:ica1ly significant a1: 1% level (p L 0.01) 

No. of 
animal s 

5 

5 

5 

5 

5 

5 

5 

5 

5 

i 
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4.5.3.1 Blood qlueo.e 

The average value of blood glueo .. recorded on 0 day 

wa. 57.93 ~ 2.47 mq%, decreased significantly (p L 0.01) to 

T7. 43 ~ 3.68 119% on 3rd day (minimum) but following treatment, 

the values thereafter increaeed gradUally and becaJlle a!mollt 

normal on 12th day (55.67 .± 3.16 mg%), though the 6th day value 

was also significant (p L 0.01) from the bas. value (Tabl. 24). 

Similar observations were al.o recorded by Mahanta 

~ Al. (1986) in buffalo calves and Pradhan (1991) in goats 

with improved therapy in C'lt indUced hepatopathy. '!'he improve­

ment in blood glucose lev~l following improved therapy in all 

the animal s of this group indicated normal glucCgenesie in the 

liver. The rate of improvement of blood glucose level WBIS 

faster as compared to groups III and IV treated. with Vetliv 

and Li'901 respectively. This was dUe to 8U.pplementation of 

glucose through intravenous route. Besides, injection of 'Ve~ 

log' probably helped to correct the hypoglycemia in animals 

of group V resulting in early improvement of glucos. level. 

Liver extract end vit. B complex a1.0 helped to improve the hepa­

tic function as well as to improve the blood glucose level. 

4.5.3.2 Sexum protein 

The serum total protein level was also found to dec­

line gra~ally and reached to 5.85 .± 0.33 9% on 3rd day fran 

it. 0 day value of 6.75 ~ 0.27 goy. but following treatment the 
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4. 5.3.3 Tet eric index 

The -vera ~ value of icteric index recorded on ("'I 

day was 4.28 ! 0.47 units, increased si~ificantly (?! ~.~1) 

on 2rd day (11.15.:t 0.65 W'lits) and reacted maxinum to 16.29 

! 0.68 units on 3rd day. Followin'J improved therapy, the 

values therea fter dropped '1radua lly and reached to 5. d6 ! 

0.83 units on 12th day of this eXferiment, ttDu~h the values 

till 9th day, were also sLlnificant (P L 0.01) '(Table 24,. 

Pradhan (1991) also observed the similar declination 

of icteric in:iex value with treatment of Livogen and Dextrose 

in CT;: induced. hepatbpathy in g:>ats. It is postulated that, 

the improved therapy effe~tively helped to re]enerate the 

liver cells and thus redu:ed the icteric index level. 

4.5.3.4 van den Bergh test 

The serum van den sergh test showed IX>sitive reac­

tiors upto 6th day and neJative thereafter (Ta ble 24) also 

simi1ates the findings of Pradhan (1991) in goats. This find­

ing iniicated nornal conjugation and excretion of bilirubin 

into bile canaliculi due to nurmal functioning of the liver 

with the improved therapy. 

4.5.3.5 rual serum bilirubin 

The pre-trea tment serum billru bin level recorded on an 

average on 0 day ~s 0.32 ! 0.04 m~, increased s ilnif :icant ly 

(P L 0.01) and reached maxiJrum to 1.27 .:t 0.r8 m1" on 3rd day 
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after irdUctioY'l of hepatitis. TherE'nfter following treatment, 

the values dee~ease~ gradUally :::md reached to fi.35 .:t 0.09 mg% 

on 12th day of the experimelltal study, though the value of 6th 

dey wa~ also sigTlificant (p L 0.01) ('l'able 25). This observa­

tion cormbor~tee with the finding s of Mahanta ~ iY.. (198 6' 

in buffalo caJves and Pradhan (1991) in goats and indfca'tes the 

restoration of biliary clearencE' to nonna! dUe to repair of 

hepatic damage. 

4.~. ~.6 Seru~ cholesterol 

'!'he mean serum cholesterol level alec showed B increas-

ing trend (p L 0.01) and reached max.iJmml to 136.29 .± 11.33 ng% 

on 3rd day. The values therf'after decreased gradUally and became 

nonsignificant from 12th day onwards following improved therapy 

(Table 25). Similar observations were recorded by Mahan'ta ~ ,a. 
(1986) in buffalo calveec- and Pradhan (1991) in goats. 'Ibis de-

crease in serum choleFterol indicates nomalisation of the fUnc-

tiona! status of the liver with the help of these supporti ... 

therapy. 

4.5.:'.1 Serum enzymes 

4. 5.~. 7.1 arum glutamic oxalBcetic 1:ransgninye 

'!'he serum :DT level increased marked significanUy (PLO.01) 

an~ reached maximum to 41E. 27 .± 16. ° 2 IUfJ pyruvic ac:id/ml on :Ire! 

~ay fran 1ts 0 ~ay value of 90.13 .:t 4.47 lug pyxuv1c acicVml. 
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Ihllowlng treatment:. the valu •• deereasee! gradUally 

81'!d ~ecamf> nonsignificant fran 12th day onward. ('l\lble 25). 

'l1'li. observation corroborate. with the finding. of Mahanta 

.!l.fl. (1986) in buffalo calves and Pra~an (1991) in goat. 

w11:h identical improved therapy in C'lt: indUced hepatotoxic1'ty. 

Tn c:ompariso!'! to the aroups III and IV, where ind1genou. 

therapy wp-re given, ranie! declination of thi. serum enzyme 

aet! vi tv Wt"l9 Tlot'..iee~ which might be due to the canbined effect. 

of various therapetic agents, which helped in rapid rEgenera­

tion of the hepatic cells. 

4.5.3.7.' Serum glutamic pyruvic transeminl'! 

'l11e serum GPT level also increased significan'tly 

(p L 0.01) and reached 1:0 the maximum level of 61.23 .± 3.S7 r 
pyruvic acid/ml on 3rd day from ite 0 day value of 27.4~ .;t 

2.37 /uq pyruvic acid/m1. Thereafter the values decreased gra­

dUally to 52.?9 .:t fi.43 I'UIJ pyruvic acicVm1 on 6t.h day (PL 0.01) 

ant! 41.1g.± 4.01 lug pyruvic acid/ml on 9th day (PL 0.05) and 

3'. 2~ .f 2.48 lug p~'ruvic acid/ml on 121:h day of the e:xperiment 

(Table 25), whjch similates wi th the observationll recorded by 

Pradhan (1991) in goats. Ra~id declination of this serum er.~e 

ectlvit:y elsa indicates the effectiveness of the combined th~ 

rapy used in this group. 
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4.5. 3.7. ~ ~""1ine -r-.hosphatase 

The ~ver~ge serum alkaline phosphatase activity recor­

ded on 0 r;:>y v:·as 3.49 .± ].16 BU/100 ml, jncre8sed signlficanUy 

(p L ~.Ol' to 11.12 ~ 0.93 BU/100 ml on 3rd day but became non 

F>ignif1eant from 9th day onwards following improved therapy 

(Table 25) ~Jhich simul~te!l the fil'ldings recorded by Pradhan 

(1991) in I]C8tS. This findings indicated that, the improved by 

therapy used in these animals of 3roup V. were helpful in redU­

c1r.g the cellular dam;!\ge of liver and thus in redUcing the serum 

aJkaline phosphatase Activity. 

4.5.4 ~s ane histppatholo;rical changes 

4. 5.4.1 ~s!:! change!! 

The ~~ncarance ef carcass, as well as liver, kidneys, 

lungs end he"lrt ",-ere noma}. indicating effectiveness of the 

improved 1:reatm6\t adopted in this group of animals. 

4.5.4.2 His~atholoqical changes 

liver. ~ro\lnd the central vein, the heal thy ?nd regenerated 

hepatccytes ,,-'ere ev:f Clent (Fig 18) which supports the findings 

of tJlahanta (1934) :cmd Pradhan (1991) in buffalo calves and goats 

respectively. Persistence of hyperactive kuffer cells and mild 

fatty changes were 81so encountered in some place~. However 

chatterjee (1985) remetked that, choline prevp~ts 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 preparat ions . 

H & E X .50. 
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1<i&1'YI Pegeneration of the canponents of kidney parenchyma, 

with prepence of epithelial detritus were clearly evident. 

Beside .. , mild degree of congestion and degeneration were also 

seen which corroborateCi the findirgs of Pramtan (1991) in 

goats. Vit. B complex, Vit, C, calcium and others used in 

this group of anime.1s helped in the regenerative process of 

the kidney parenchyma. 

1 ungs I Heal thy lung parenchyma and bronchioles were observed. 

However, cellular infIltration especially mononuclear cell. were 

observed in some places. Vit. B complex, Vit. C and others 

helped in regeneration of the lung parenchyma. 

Hearts Section of the heart was seen nomtal. 



CHAPTER V 

SUMMARY 

AND 

CONCLUSION 



5.0 SJMMARY AND CONCLUSION 

l,iver dysfunction!! occur dUe to qoo~ number of causes 

in animals. Clinical menifestatione like inappetance, dUllnees 

and depression, rough hair an~ body coat, loose stool and pro­

gressive emaciation which are generally observed in clinical 

caselli of hepatopathy are less helpful in diagnosis of liver dys­

functions in goats. Therefore in the present study, some 

coJT1Tlon and !!ome specific liver function tests were selecte~ for 

the ~iaqnosis of some experimental cases of hepatopathy and to 

formulate a suitable therapy for the condition, which might be 

helpful to ~i.gnoBe end to treat the clinical cases of hepatic 

~isordert!l in animals. 

FOr this study, twenty five clinically healthy Black 

Benqal goats of ai ther sex aged 10 to 18 months with a body 

weight ranging from 9-13 kg ",ere sel ected. They were randanly 

divided into five equal groups. Group I animal s were consider­

ed as healthy control. In Groups II, III, IV, V, carbontetra­

chloride was administered orally through stomach tube @ 0.75ml/ 

kg body weight for 2 occasions at 4S hours interval, for produ­

cing experimental hepatic damage. The animal s of ']roup II 
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were used. a8 untreated. control throughout the experimental 

period. The animal s of 3roup III and IV were treated with two 

herbal liver tonics namely Vetliv and Livel respectively, while 

the animals of <3roup V were treated with 8CIITIe proprietory pre­

parations containing liver extract, Vit. B complex, Vit. K, 

glucose, calcium, antihi8tamine and. steroid given parenterally 

and Vi t. C, comrimoxasole, heal thy J:Umen liquor and cobalt 

salts given orally. 

In the healthy control group, clinical observations 

including temperature, pulse rate, respiratory rate and rumina! 

motility were observed and body weights were recorded. Haemato­

logical orservations like haemoglobin, 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 blcoc biochemical profiles like glUcose, 

total protein, albumin, globulin, A/G ratio, total bilirubin 

cholesterol an~ icteric index values were estimated. Van den 

Bezgh test was also done. Serum enzymes like 30T,3PT and AP 

activities were also estimated. 

In the animals of 3roup II, III, IV and V, clinical 

exeminations, haematological studies an~ blood biochemical 

studies were done as in Group I, prior to indUction of 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 anim81 s of 3roup II, the characteristic signs 

like, dUllness and depression, inappetance, dirrhoea, inco-ordi­

nation, aimless movements, rough hair coat, pale to yellowish 

mucous membrane, nasal dischaxqe, chewinq like movements, 

trembling of limbs, quivering of muscles, cana, falling lying 

on the ground were recorded 24 hours after the admini8tration 

of CTC and most of these signs persisted till the end of the 

experiment. The body temperature, pul Be rate and respiratory 

rates increased while the ruminal motility decreased signifi­

cantly following C'I\: administration. The body weights were 

e! so found to decrease gradU81ly. The haemoglobin, total 

erythxocyte count, packed cell volume decreased significantly 

follOWing C'TC adninistration but the total leucocyte count 

increased significantly. The clotting time a1 so increased gra­

dUally. In differential leucocytic picture, the lymphocyte per­

centage decreased significantly (p L 0.01), while the neutro­

phil percentage increased significantly (P L 0.01) follOWing 

CTC administration. The eosinophil percentage was alsO found 

to increase significantly (p L 0.05) on ~rd day follOWing CTC 

a<tnini stration. Marked changes in respect of the serum glu­

cose, A/G ratio, icteric index, total serum bilirubin, •• rum 

choleeterol and serum enzymes like 00'1' and GPT activities were 

observed. The blood glucose level decreased significantly 

(p L 0.01) following CTC administration upto the end of the 

experiment. The serum total protein level decreased signifi­

cantly (p L 0.05) from day 6 upto 15th day of the experiment. 
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The albumin level decre.s~ significantly (p L 0.01) frem day 

3 but there was no significant change of aemm globulin level. 

The A/a ratio ~ecre.8ed significantly (p L 0.05) from day 1 

upto 12th day of the experiment.. The serum icteric index 

level increased significantly (p L 0.01) from &ly 3 and remain­

ed el. evated upto 15th day of the experiment. The Van den Sexqh 

test. was foUnd to be poaitive from 2nd to 9th day of the e)Cpe­

r1ment. The total serum bilixubin and cholesterol level 

increaaed significantly (p L 0.01) and remained elevated till 

the end of the experiment. The serum enEYl"e act.! vi ties of 

OOT md apT incre.sed significantly (p L 0.01) from 2nd day 

onwards and remained significantly elevated upto 1St.h day of 

t.he experiment. when the eexum alkaline phosphataae show~ a 

mo~erat.e increaae only. 

Out of 5 animal s, 2 animals died on 5th and 6th days 

of the experiment.ation while the rest 3 animal s recovered by 

21st day. Gross and histopathological changes were marked in 

liver and kidneys, moderate in lunga but mild in heart. Hi.to­

pathologically, severe centrilobular coagulative necrosis and 

moderate haemorrhages around the central veina and fat.ty 

changes in t.he hepatic cells of scme lobulea were noticed. The 

kidneys showed moderat.e to marked degenerative and necrotic 

changes which were more marked in the tubules than in the glane­

xuli. The lungs showed varying degree. of congestion, perivas­

eular exudation of mononuclear cells, alveolar collaps. and 



210 

canpen satory emphysema. The section of the heart ahowec! epi­

car~ial an~ myocar~al haemorrhages along with congeetion of 

the bloo~ va_els. 

The presen~ fincUngs revealed tha~, a combination of 

haematological examination a like c:lot1:1nq time, haemoglobin, 

total erythrocyte count, and 80me blood biochemical teats con­

sisting of bilirubin, glucose, cholesterol, some aerum enzymes 

like OOT and ClPT were found applicable in early detection of 

the aeute hepatic ~amage in goata. However Van den Bergh teat 

and icteric index values may be use~ for the field teat. 

In Group III, IV and V, the clinical signs an~ the 

changes in haematological findings, bloo~ biochemical findinga 

and serum en2l'll'atic activities were identical upto 3rd day of 

the elq)erlment in animals of Clroup II and the therapy were 

given in all the groupa fran that day when the severity of the 

disease was more marked. The animal s of Group III and IV recei­

ve~ two inMgenous hepatotonics, namely Vetliv and LiVDl re8-

pecti vel y and showe~ gradual recovery following eherapy. Host 

of 'the haematoloqical and biochemical observations cante to 

nomal on 15th day of the experiment, indicating their effee-

1:1.venea" in restoring the fUnctions of the experimentally indUc­

ed hepa1:1.c damage. 

On the ba.ia of the haematological change. and blood 

biochemical. changes in Group II, the animala of 3roup V, were 



211 

1:rea1:ed wi 1:h a proprietory preparation of liver tonic, Beekan-L 

with certain ~por1:ive dEUga lik. Dextro.e, ca!borol, Kapil1n 

gi ven par.n1:erally and Redoxon, Wokt.rin l::olu. (a cotrimoX8sole 

prepara1:ion) given orally along with healthy rumen liquor and 

cobal t. .al ts. Af~r the ini tiaUon of this therapy, 1:he 

animals of 3rcup V showed early recovery in canparison to the 

animals of Group III and IV which were tre.1:ed with Vetliv and 

Li~l respectively. Most of the haematologica! and blood bio­

chemical observations revealed that the functions of the li'Y8r 

of 1:hi. group of animals retumed to noma! within 6-9 days 

af1:er initiation of therapy. 

The rawl ta of this experimen1:al .tudy suggested ~at 

the animals with early stages of liver c:ttsorders could be co­

rrected effectively with liver extract, Vit. B complex. DelG­

troee 20", calcium, antihistam1nics, cortisone, Vit. K parente­

rally and V1 t. C along with cotrimoxaeole preparation, fresh 

rumen liquor and cobalt sa11: given orally. AI tematively, 

inc:ttgl!ll'lous drugs like Vetliv and Livol can a! so be used in the 

treatmen1: of liver dy.functions in goats which works out to be 

cheaper end 1taaU.factory. 



CHAPTER VI 

FUTURE SCOPE 
OF 

RESEARCH 



6. 0 JUroR!: S:OPE 0 F RE EEARCH 

!\1ture llcope of rellearch on liver dysfunctionll in 

goats may be indicated on the following aspects. 

1. turing the course of thi. research works on liver 

dysfUnctions in goats, it has been noticed that there 

has been some side effecta leading to disturbances of 

kidney fUnction. It i. therefore necessary to a.se.s 

in detail.. the extent of damage in the ki&1eys by 

aui tabl e ki&1ey function test. and to diagnose the 

extent of kidney damage for evolving suitable therapy. 

2. Similarly, some disturbances on the respiratory func­

tionll like rate and depth of respiration have also 

been observed in thi. study. It would therefore be 

proper to further investigate the changes in the lungs 

relating to disturbance. in the exchange of gases e'te. 

3. It has also been observed during the course of this 

study that there has been sane 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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4. Dlrinq the cour •• of study, it is observec5 that 

liwr biopsy is requirec5 to a.ses. the changes in 

the liver. For this pUQ)os., suitable biopsy neecn. 

for goat. has to l:e c5e sign ec5. 

5. On the basis of the above relNl ts, improvement of 

existing therapeutic measures has to be workee5 out, 

if nec.ssary. 
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