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ABSTRACT

Non-specific anorexia as a peculiar clinical syndrome 
In cattle was observed for the last one and a half decades 
in Kerala. Sample survey on the Incidence of this syndrome 
was conducted through the selected veterinary hospitals in 
the field and of the Kerala Agricultural University. During 
the period of 1978-1982, anorexia syndrome in cattle consti
tuted 10.95 per cent of the total and 32.30 per cent of their 
digestive disorders. The incidence of the syndrome was also 
noted high during the months of November to April every year.

Ten apparently healthy cattle maintained under identical 
conditions of feeding and management at the University Live
stock Farm, Mannuthy were selected at random and used as the 
control animals (Group I) for this study. Twenty selected 
clinical cases of non-specific anorexia presented at the 
University Veterinary Hospital, Mannuthy were divided into 
groups of ten each (Group TI and Group III) and utilised for 
these investigations. Course of the disease was foliov/ed and 
samples of rumen liquor and blood were collected and analysed 
on the first, third and fifth days of their admission m  the 
clinic, Inappetance, mucopurulent nasal discharge, dryness 
of the muzzle, follov/ed by peeling of its epithelium, consti
pation or diarrhoea, weakness, emaciation and also marked 
reduction in milk yield in the lactating animals were the 
clinical manifestations noted in the affected animals. Their 
rectal temperature was normal, pulse weak and rapid, respiration



normal but sometimes laboured and visible mucous membranes 
were pale or became icteric in the later stages of the 
disease. Rate of rumen motility was reduced and feeble in 
strength with rumination remaining suspended.

Animals of group II were given conventional therapy 
comprising oral administration of alkaline stomachics. Animals 
of group III were given 25 per cent dextrose solution and 
vitamin B-complex with liver extract parenterally and stoma
chics orally on the first, third and fifth days of their 
admission in the clinic.

Rumen liquor of animals of groups II and III was light 
yellow, olive green or greenish in colour, aromatic/offensive 
in odour and thick/thin in consistency on the first day of 
observation. Protozoal motility was poor (+) to vigorous (+++) 
and sedimentation activity time was prolonged significantly 
on the first day. The mean pH of the rumen liquor of these 
animals was not significantly different from that of the 
healthy group. Increase in the ammonia nitrogen level and 
decrease in total volatile fatty acids concentration in the 
rumen liquor observed on the first day were significant. Blood 
glucose, total bilirubin, total protein, albumin and albumin/ 
globulin ratio in the serum were changed significantly in 
animals with non-specific anorexia. Significant changes 
observed in the above parameters in group II animals -./are 
further enhanced on third and fifth days of observation. In 
group III animals, a decrease in the ammonia nitrogen level



and increase in the total volatile fatty acids concentration 
in the rumen liquor observed on the third and fifth day of 
admission in the clinic was statistically significant. Blood 
glucose, albumin and albumin-globulin ratio in the serum were 
also increased significantly in group XII animals on fifth day.

Following modified line of therapy the animals of 
group III became normal within three to five days. Clinical 
improvement was indicated by increased appetite, revival of 
rumen motility and rumination and also increased milk yield 
in the laotating animals. Decrease in the ammonia nitrogen 
level and increase in the total volatile fatty acids concen
tration in the rumen liquor of group III animals were signifi
cant on fifth day of therapy. Increase in blood glucose, 
albumin t albumin-globulin ratio in the serum were also found 
to be statistically significant on the fifth day.

The changes in the blood glucose, total bilirubin, total 
protein, albumin and albumin-globulin ratio in the serum 
indicated hepatic insufficiency possibly responsible for the 
anorexia developed in the diseased animals. The modified 
line of therapy was found to be superior to conventional 
therapy for the clinical management of non-specific anorexia 
in cattle.
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XSWRODyCOTOrj

Digoativo disordore constitute n«i*o of tho najor cauooo 
of anorexia in ruminants. Unlihs other apociao, eattlo aro 
more prono to digestive disordars due to tho groat variabi
lity in the quality and tho quantity of tho foods thoy eosi- 
aarw. adoption o2 irjtgrovad agricultural practices and 
Introduction of croso-brooding programme have brought about 
raarhad changes in tho profile of primary muon dysfunctions 
which lioflund (1967) has deseribod as “nan-modo diooaaoa off 
cUsQaoos oS civilisation*1 • Digestive dioordoro in bovine 
aninalo were mainly duo to dietary afonomalitioo ouch as 
ingestion o£ undigostible roughages particularly of low pro
tein content, rwuldy, overheated and CrootoJ goads, oixsoao 
concentrates and sudden change of foods (Moflunl, 1967), Pro
longed and heavy oral dosing of antibiotics and oulphoaoriicao 
may also cauoo indigestion duo to destruction oC normal nninai 
flora, ŝficioaey of ~ iaorals and vitonino producoo dicooooo 
of the digestive oyston either directly or indirectly and 
badly affect their anpotito.

Sinco tho last ana and a half doeada , a peculiar ano
rectic syndrome in cattle woo observed in iforala. Though not 
recognised as a diaoaso entity, anorexia caucoo conoicloroblo 
oconomic lose in dairy oniralo duo to oevoro leao of produc
tion. Tho ineideaca of this condition in ESorala woo oocniagly 
hirjhoefc during tho yoar 1979-00 with larger snrijor o£ aaoco 
noticed during tho months of November to April and thoreaftor



the rate ®2 incidence wao gradually reduced. This syadrosno 
was mostly seen in loatating, pregnant and growing eattlo 
which ware maintained on rations containing groundnut salto 
as tho main ingredient of the concontroton. Though Morbi
dity rat© uao found to ba vary high mortality was often low 
when treated properly, ad the main clinical nanidootitiono, 
effected arainala had loco of appetite*, dullness, dryness o£ 
tho muzzle, reduced rate of rumination, emaciation and in tho 
lactating animals reduction in mil’c-yiolci.

Indigestion wao associated with liver damage duo to 
toxins liberated from the rumen and reticulum. (iixhrakar <j*3 
isirhibhavi, 1971). liver "mo a vital role In tho Maintenance 
of appetite and non-specific anorexia in cattle eouid be asso
ciated with ito functional dorangerento. Parontotal admini
stration of vitenin-a complex uith liver o:*racto was suggoatod 
for effecting early recovery from indigestion in eattlo (Hioru 
and Singh, 1974). field veterinarians have also eomunlcafcoo 
that administration of liver tonics were effective for treat
ing cases of non-specific anorexia in eattlo. However, 
voriau3 aspects of non-spcaific onore:d.a in cattle ao reported 
from the field have not been clearly understood. Thoroforo, 
this study was tohsn up to investigate the alimentary derongc- 
nanto and functional ototua of the liver in animals aCiectod 
with non-specific anorexia, tho details of which Gould pro
fitably be utilised to adopt affective therapeutic rcgi'asn 
for thio condition in the field. Those investigations ware 
aimed tot



1. collect data on the incidence,
2. record clinical observations in the affected animals, 
3* evaluate the microbial and biochemical profile of

the rumen,

4. evaluate the status of the liver function, and

5, compare the efficacy of different lines of therapy.



ojj Lite’ca.tute.



Digestive aysrunctions in cattxe consmtutea aoout
40.0 per cent of all diseases treated every year at Wisconsin 
(Nichols, 1963). Higher incidence of digestive dysfunctions 
in cattle has also been reported from Cornell, where the 
incidence was more during October to April due to changes in 
the feed during the season (Udall, 1964). According t.o 
Balasubramaniam and Ganapathy (1965) indigestion formed 80% 
of the digestive disorders in bovine animals treated at the 
Madras Veterinary College Hospital during 1961-'62. Joshi 
(1970) reported that incidence of digestive dysfunctions in 
bovine animals was more common during summer season when 
roughages available to the animals were dry. It was also 
reported that indigestion constituted 75.70 to 81.51 per cent 
of the total of gastro-intestinal disorders in cattle treated 
at the Madras Veterinary College Hospital during 1960-64 
(Verna and Ganapathy, 1973). Chakraborthy et al. (1974) 
observed very high incidence of indigestion in cattle in Assam 
during south-west monsoon season. Prasad et al. (1976a) 
reported that 65.0 per cent of anorexia in sheep and goat was 
due to digestive dysfunctions and among this 63.0 per cent was 
due to simple indigestion. Bindumadhav and Krishnamoarthy
(1979) recorded high incidence of digestive disorders in large 
animals (36.60 per cent) at the Madras Veterinary College 
Hospital during 1971-*72. Prasad and Rekib (1979) also reported
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a high incidence o£ rumen dysfunctions during the summer 
season. According to Thomas (1983) the incidence of diges
tive disorders in cactle was more during summer followed by 
winter and rainy seasons in Kerala. He opined that the 
shortage of good quality green fodder and ingestion of low 
grade, dry and coarse roughages, scarcity of good drinking 
water coupled with stress due to high environmental tempera
ture were the probable causes for high incidence of rumen 
disorders in cattle during summer season.

2.2. Etiology

Digestive disorders in cattle were classified into pri
mary type in which th© digestive system was directly involved 
and secondary type associated with other diseases (Nichols,
1963). According to him the major causes of digestive dys
functions in cattle were ingestion of excess quantities of 
feed. Improper ratio of nutrients, infrequent and irregular 
feeding and watering, supply of feeds lacking physical consis
tency and poor environmental and managemental conditions.
Based on the changes in the pH of the rumen liquor Hof Lund 
(1967) classified ruminal disorders into simple indigestion, 
acid indigestion and alkaline indigestion. He reported that 
simple indigestion resulted from feeding damaged food materials 
or abrupt change in feeds,especially of inferior quality, while 
ingestion of excess quantity of easily fermentable carbohydrates 
resulted in acid indigestion. Etiology of alkaline indigestion 
was attributed to intake of spoiled silage and rumen putrefaction
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due to intake of poor quality fodder and water. Joshi (1970) 
observed that yuminal dysfunctions in cattle as indigestion, 
impaction and tympany of the rumen were caused by dietetic 
irregularities. Sub-acute primary indigestion in cattle due 
to abrupt changes from good to poor quality straw was reported 
by Misra et al. (1972b). Sudden replacement of ricebran with 
decorticated salseed in the ration resulted in primary indiges
tion in large number of dairy cattle (Dash and Misra, 1972). 
Dunlop (1972) suggested that feeds rich in non-fibrous carbo
hydrates, carbohydrate precursors of lactic acid, toxic doses 
of feeds and constituents, psychological and environmental 
factors, accumulation of lactic acid in the gastrointestinal 
tract, microbial metabolism of lactate and changes in the pH 
in the forestomach as etiological factors of acid indigestion. 
Drinking contaminated water under unhygenic conditions resulted 
in the development of alkaline indigestion in cows (Nagarajan and 
Rajamani, 1973). Joshi and Misra (1977) classified rumen dys
functions in cattle into simple indigestion, indigestion with 
impaction, indigestion with tympany and toxic indigestion. The 
authors considered simple indigestion as the mildest form of 
rumen dysfunction and designated it anorexia cr ruminal atony. 
Acid indigestion in cattle was experimentally produced by 
feeding of excess quantity of grains (Svendson, 1974; Sethuraman 
and Rathor, 1979a; Nauriyal et al., 1978 and Randhawa et al., 
1981). Ingestion of excess quantity of raw rice, sudden change 
over to excess feeding of boiled rice, jack fruits, etc. resul
ted in acid indigestion in cattle and goats (Aleyas and
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Vijayan, 1931), Alilwtty <1931) exjartoontaUy induced 
ruminal alkalosis in eattlo by intrarurninal administration 
of urea. Thomas (19S3) observed that simple indigestion in 
cattle resulted from dietary abnormalities like abrupt changes 
in faeda and feeding schedule or variations in tho water 
intake. Ruralnol acidosis in goats was experimentally induced by 
by intraruminal administration of raw rice (Filial, 1900),

liver plays an isrportant sol® in the maintenance of appe
tite and in anorexia there could be a derangement In it3 fun
ctioning (Davidson and Paasmor©, 1962), fterston ct gl, (1961) 
reported that in anorexia of sheep vitamin 3,2 level in the 
livar was lowered with a decrease in the appetite in tho ani
mals affected. Picnkownki (1970) observed that in acid indi- 
gostion in cattla toxic products absorbed from the gastro
intestinal tract may cause functional disturbances of hepatic 
cells. Hepatic insufficiency was noticed in moot of tho casco 
of anoraxia associated with simple, add or alkaline indlgao- 
tion, impaction and bloat in cattle end buffaloes (Prasad ojj, 
1972). In primary rumen inpaetion of tabu cattle and buffalooo 
hepatic insufficiency waa reported by Prasad and Joshi (1975). 
Joshi and Misra (1976) opined that hepatic injury in sponta
neous rumen dysfunctions in buffaloes was caused by damages to 
the livar ceils from toxins liberated in tho forostomach com
partments. Dlenlck (1981) observed a derangamant in tho oxare- 
tory and iwtabolic functions of the liver in cxporinsnfcal 
ruminal acidosis. Handhawa at cjĴ. (1931) recorded disuse 
coagulation nearasis and micreabacesses in the livar paren
chyma in ruminal acidosis in buffalo calves. ,,   „ ,Mcsharry o£ al.
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(1904) observed that in 307 cut of 1279 sick eattlo admitted 
ta tho clinic eg Ontario which had hyperbilirubinemia, ano
rexia and runinol stasis ware found to ho tho nost froguont 
clinical signs. Hyperbilirubinemia was duo to failure o£ 
liver to remove uncenjugatcd bilirubin grata tho oerura because 
o£ hepatic insufficiency. Rajan et fjl. (1980) reported hepatic 
damage in non-specific anorexia in eattlo. Zt uaa suggested 
that hepatic damage was caused by the aflatoscins prosent in 
tho groundnut sake fed to the animals.

2.3. Clinical signs
Koflund (1967) described the clinical signs as dehydra

tion, hide-bound condition, ounken eyes and oliguria duo to 
acute indignation in cattle. According to Bash o£ al. (1972) 
and Misra and Singh (1974) the manifestationa of acid dndigeo- 
tion in cattle were subnormal, temperature, cold oxtromitiao, 
dry rnussle, dullneoo, dehydration, ataxia, dilated pupil, 
absence o£ rumen contractions, restlsosnoaa, water baloonod 
rumen, abdominal pain, salivation, mild to acute tympany, rocun- 
bancy and dyspnoea. In alkaline indigestion o£ eattlo,, high 
rumen pH (7.5 to 8.5), putrid flohy smell to breath, anxious 
painful look, regurgitation a£ nsnen contento, deproooed puloc 
and respiration and reduced rumen netillty were reported. In 
alkaline Indigostion in eattlo Nagarajan and Rajomani (1973) 
observed congested rancour membranes, dryness o? raisclc and 
putrid odour £or tho rumen contents. Joshi and tlisra (1977) 
deacribed airapla indigestion as the mildest form o£ rurvsn
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dysfunction, manifested by ruminal atony cff-feed and dull
ness. pH of the rumen liquor was 5.6 to 7.4 and infusoria 
were normal in number and motility. Prasad (1979) reported 
that reticulo-ruminal motility was adversely affected in all 
types of indigestion in cattle and buffaloes irrespective of 
the disturbances in the pH of rumen liquor. Sethuraman and 
Rathor (1979a) described the manifestations of acid indiges
tion in cattle and buffaloes as anorexia, dullness, suspended 
rumen motility, accelerated pulse and respiration, arched 
back, discharge from the eyes and nostrils, diarrhoea, dehy
dration, muscle tremors, shifting lameness, jugular pulse, 
recumbency and coma. Experimental rumen alkalosis was mani
fested by anorexia, tympanitSs, lacrimation, salivation, 
passage of semisolid dung, congested mucous membranes, altera
tion of pulse and respiratory rates, purulent discharge from 
the eyes and nostrils, grinding of teeth, groaning, arched 
back, offensive odour from the nostrils, straddling gait, 
muscle tremors, convulsions and polyuria. Alikutty (1981) 
reported hyperammonaemia, muscle tremors, ataxia, progressive 
tetany merging to convulsive episodes in experimental rumen 
alkalosis in cattle. Choudhuri et al. (1981) observed drop 
in milk yield, cessation of rumen motility, passage of scanty 
pasty dung, rough body ooat and dryness of muzzle in chronic 
alkaline indigestion. In simple Indigestion of cattle general 
depression and dullness, suspended rumination, normal or pasty 
and scanty dung and drop in milk yield were reported (Thomas, 
1983). Blood et al. (1983) described the clinical signs in
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simple indigestion as reduction in appetite, drop in milk 
yield, depression and dullness, ruminal atony, cessation of 
rumination and constipation with scanty firm dung. In acid 
Indigestion they observed anorexia, abdominal pain, reduction 
or absence of rumen motility, subnormal body temperature, 
dehydration, shallow respiration and recumbency after 48 hours.

2.4. Diagnosis

Digestive dysfunctions in cattle were associated mainly 
with dietary irregularities and so history taking was consi
dered useful for their diagnosis (Prasad and Rekifo, 1979 and 
DirksC-n, 1979). Diagnosis of diseases of the digestive 
system was facilitated by its physical examination (Boddie, 
1962j Misra et al., 1972a and Dirksen, 1979). The normal rata 
of rumen motility was recorded as 1-2 per minute and its normal 
consistency was doughy (Boddie, 1962). Dirksen (1979) recorded 
the normal rate of rumen motility in cattle as 7 to 12 per 
5 minutes and hypo-motility or atony was present in all dis
orders of the forestomach in cattle. Prasad (1979) classi
fied the reticulo-ruminal motility as hypermotile (3 movements 
in 1 minute), normal (2 movements in 1 minute or 3 movements 
in 2 minutes), hypomotile (1 movement in 1 to 2 minutes) and 
atonic (no movements clinically perceptible). According to 
Blood et al. (1983) reticulo-ruminal motility in cattle could 
be 1-3 per minute and consistency was doughy.
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2.4.1. Bxatai.oati.on oS reman liquor.

Analysis of ruraon fluid for its physical, biochemical and 
microbial characters was considered as a valuable aid In the 
diagnosis of diseases of digestive oyster) in rucsinants {Nichols 
and Penn, 19S8| Jagos e£ 3 1 ., 197? end Blood et al», 1933),

2.4.1, Physical characters.

2.4.1.1, odour.

Runau liquor from healthy onitnalo had as aromatic odour 
and this depended on the nature of swan contents (niara 
et al,, 19?2ai fSisra and Singh, 19741 Monca, 1979 aixl Dirksen, 
1979). Abnormal odour of rumen liquor of cattle uao reported 
to vary from faintly sour to putrid fishy in sub-acuta primary 
indigestion, pungent in acid indigestion (Misra ejr al,.. 1972b) 
and putrid fishy in alkaline indigestion (liiara and Singh,
2974 and Sethuroman and Rather, 1979b). In oottle with simple 
indigestion odour of the runon liquor was faintly aromatic/ 
faintly sour {Thomas, 1933).

2.4.1.2. Colour.

Hemal colour of the nsmn liquor in cattle depends on 
the nature of the diet, time of feeding and otage of digestion 
{Alonso, 1979 and Dirksen, 1979) and it varies from yellowish 
brown (cUara ot al.. 1972a and fliara and Singh, 1974), grey 
and olive to brownish green end pure green {Dirtean, 1979), 
greenish brown (Alikutty, 1981) or greeniah yellow (Thomas, 
1933). Colour of runon liquor in cattla was yellowish brown
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in simple indigestion (Dash and Misra, 1972)» yellow in acid 
indigestion and dark brown in alkaline indigestion (Misra and 
Singh, 1974). Thomas (1983) reported that abnormal colour of 
rumen liquor in simple indigestion in cattle was brownish 
yellow or brownish.

2.4.1.3. Consistency.

Normal consistency of rumen fluid of cattle was viscous 
or slightly viscous (Misra et al., 1972a and Dirksen, 1979) 
and thick with heavy concentration of disintegrated food 
particles (Thomas, 1983).

In alkaline indigestion of cattle the rumen liquor was 
watery in consistency (Hoflund, 1967; Misra and Singh, 1974 
and Alikutty, 1981). In primary indigestion of cattle rumen 
liquor was thin and watery in acid indigestion (Dash e£ al., 
1972 and Misra and Singh, 1974). According to Thomas (1983) 
consistency of the rumen liquor was thin/thick in simple 
indigestion of cattle.

2.4.1.4. Biochemical characters.

Eg
Normal values of pH of the rumen liquor of cattle reported 

by the various workers were 6.7 to 6.9 (Misra et al., 1972a), 
6.4 to 6.8 (Alonso, 1979), 5.5 to 7.0 (Dirksen, 1979), 6.81 + 
0.005 (Alikutty, 1981), 6.81 + 0.44 (Thomas, 1983) and 6.5 to
7.0 (Blood et al., 1983). In simple indigestion of cattle 
ranges of pH of the rumen liquor were 6.0 to 7.0 (Hoflund,
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1967), 6.7 to 6.9 (Misra et al., 1972b), 5.6 to 7.4 (Prasad 
et al., 1972), 7.0 + 0.67 (Vihan et al., 1973) and 6.7 to 7.1 
(Thomas, 1983). In bovine ruminal acidosis it was reported to 
be 4.0 to 5.5 (Hoflund, 1967), 3.8 to 4.5 (Dash et al., 1971),
4,0 to 4.5 (Misra and Singh, 1974). In alkaline indigestion 
of cattle the pH of the rumen liquor was increased and the 
values reported were 7.5 to 8.5 (Hoflund, 1967), 8.6 (EJagarajan 
and Rajamani, 1973), 8.0 + 0.08 (Vihan et al., 1973), 7.2 to 9.5 
(Misra and Singh, 1974), 8.0 to 8.9 (Choudhuri et al., 1981) 
and 8.26 + 0.66 (Alikutty, 1981),

2.4.1.5. Total volatile fatty acids.

Concentration of total volatile fatty acids (TVFA) In 
rumen liquor of healthy cattle was reported to be 60-120 mEq/L 
(Phillipson, 197*7), 87.8 + 3.3 mEq/L (Joshi and Misra, 1976),
86 mEq/L (Prasad, 1977), 65 to 95 mEq/L (Dirksen, 1979),
84.3 mEq/L (Sankaranarayan and Venkatayan, 1980) and 90.69 +
2.27 mEq/L (Alikutty, 1981).

Hoflund (1967) reported that the total volatile fatty 
acids concentration in the rumen liquor was lowered during 
digestive disorders in cattle. Prasad et al. (1973) observed 
an increase in the concentration of total volatile fatty acids 
in the rumen which ranged between 72.0 and 114.6 mEq/L during 
the early stages of acid indigestion. It came down after two 
hours due to decreased production of total volatile fatty acids 
at the low ruminal pH. In bovine animals the total volatile 
fatty acids level was found to be 82.89 + 3.1 mEq/L in simple
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Indigestion, 149*2 + 13.35 fSXks/U In sold indigestion, 03.38 + 
6*4 tnccj/L in alkaline Indigestion* 87,7 £  3.3 s C g A  in impac
tion of rumen and 76.9 ♦ 11.2 pffiq/L in ruminal bloat (Prasad 
et al., 1972). In aUealtae indigestion of cattle and buffaloer 
low total volatile fatty acids levels (63.38 + 6,4 MGq/L) was 
recorded by Joshi and nisra (19755. Prasad (1977) noticed a 
negative correlation between the rumen pK and total volatile 
fatty acids and between OTE*A and ammonia nitrogen »£ asaon 
liquor in primary anorexia of cattle and buffaloes.

2,4.1.6. Ammonia nitrogen (UFÎ«S»),
Armenia nitrogen concentration of reran liquor in healthy 

cattle was Sound to be 5.0 to 8S.0 ms per cent (Phiilipson,
1977), 3*0 to 11.3 mg per cent (PraaacJ, 1977), 2S. 30 + 0.9 tag 
per cent (Sethuroman and Kothor, 1979b) 5.0 to 12,0 tag per cent 
(Dirksen, 1979), .13.0 ta 19.0 isg .-sr cent (sankaronaiuyan and 
VSwltatayane 19S0) and 13*21 + 1.01 mg per cent (Alikutty, 19315.

Prasad (19717) reportaJ variations in tlso concentration? 
o£ ammonia nitrogen in the rumen liquor a£ cat d o  in different 
types o2 digsotiva disorders such aa simple Indigestion (12.2 j; 
1.3 rvj per cent), acid Indigestion (6.56 + o.Sl tag par cent), 
alkaline indigestion (23.01 + 2.3 mg per cent), impaction of 
runvars (21.7 ♦ 2.3 tag per cent) and rusainal bleat (21.7 <,2,3 
mg per cent), Prasad e£ (1973) ehserved a deeraaea la tho 
tunas ammonia nitrogan lovol in early etage3 of acid indiges
tion and sn Increase in alkaline indigestion in buffaloes.
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2.4,1.7. Microbial characters.
Rumen protozoa

Rumen protozoa count was suggested as an aid for diag
nosis of rumen dysfunctions (Hungate, 1966). Misra et al.
(1972 a)described the protozoal motility of rumen liquor of 
healthy cattle ranging from moderate (++) to vigorous 1-H-+) 
with 10 to 30 protozoa per microscopic field. Dirhsen (1979) 
suggested that the protozoa in the rumen liquor normally varied 
according to composition of the ration, feeding time and level 
of the rumen fluid from where the samples were collected.

Hofiund (1967) observed that alterations in the pH of 
rumen fluid was detrimental to the survival of rumen microbes. 
Dash et al,. (1972) noticed the disappearance of protozoa when 
the pH of the rumen liquor was below 5.5 and very few survived 
between pH of 5.5 to 6.0. Misra et al. (1972b) reported that 
in primary indigestion of cattle the protozoal count and their 
motility were reduced without any changes in the pH of rumen 
liquor. In primary indigestion in cattle a low (+) to moderate 
(++) concentration of protozoa was reported by Dash and Misra
(1972). Prasad et al. (1973) reported that the rumen protozoa 
died and disintegrated at low pH of 5,5 and at high pH of 8,5, 
Joshi and Misra (1977) noticed tnat in simple indigestion of 
cattle there was no change in the normal activity and number 
of rumen protozoa. Cheudhurl et al. (1981) observed that in 
alkaline indigestion in cattle at pH above 8.0 all rumen 
protozoa were dead. Thomas (1983) reported that the protozoal
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motility in rumen liquor of healthy cattle varied from moderate 
(++) to vigorous (+++) and in simple indigestion it varied from 
low (+) to moderate (•*■+).

2.4.1.8. Sedimentation activity time (SAT).

Nichols and Penn (1958) suggested that determination of 
sedimentation activity time (SAT) was helpful to assess the 
rumen microbial activity. According to Hoflund (1965) pro
longed sedimentation activity time (SAT) indicated poor micro
bial activity. Misra et al. (1972a) reported that in cattle 
sedimentation activity time of rumen liquor varied from 8.0 to
18.0 minutes with an average value of 12.8 mln. Prasad et al.
(1973) observed quick sedimentation of particulate material
of rumen fluid in both acid and alkaline indigestion in buffa
loes. Quick sedimentation, unclear sediment and delay in 
floauaoion of particulate materials of rumen liquor indicated 
various degree of inactivity of rumen microbes (Prasad, 1976). 
Alikutty (1981) observed that In alkaline Indigestion in cattle 
sedimentation activity time was 51.29 + 4.22 minutes against 
20.33 + 2.77 minutes in the control animals. Normal sedimen
tation activity time of rumen liquor in cattle from western 
countries varied from 4.0 to 8.0 min. (Dirksen, 1981) and
3.0 to 9.0 min (Blood et al., 1983). Thomas (1983) recorded 
it as 14.65 + 0.65 minutes In healthy cattle and 27 + 3.27 
minutes in cattle with simple indigestion.
2.4.2. Evaluation of livor function.

Doxey (1971) opined that screening tests of considerable
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value for the diagnosis of functional disorders of liver in 
small animals have limited value in ruminants. Estimations 
of blood sugar, plasma protein, albumin, albumin/globulin ratio, 
serum chloesterol and serum bilirubin could be used for assess
ing the functional status of the liver (Medway et al., 1969 and 
Benjamin, 1985).

2.4.2.1. Total serum protein, albumin, albumins globulin ratio 
(AsG ratio).

Normal plasma protein concentration of cattle was found 
to be 7.16 g per cent and albumin as 4.31 g per cent (Doxev, 
1971). The corresponding values for serum protein and albumin 
reported by Rowlands et al. (1975), Ross and Halliday (1976), 
Taster (1978) and Dirksen (1979) were 6.6-8.6 g per cent and 
2.70-3.70 g per cent, 7.14-7.6 g per cent and 3.46-3.77 g per 
cent, 7.1 + 0.59 g per cent and 3.0 + 0.22 g per cent and 
6.0-8.0 g per cent and 3.0-4.0 g per cent;respectively. Pillai
(1980) reported serum protein level in cross-bred cattle in 
Kerala as 6.83 g per cent. According to Blood et al. (1983) 
the normal serum protein level in cattle was 5.7-8.1 g per cent 
and serum albumin 2.1-3.6 g per cent. Benjamin (1985) reported 
the normal level of total protein, albumin and albumin/globulin 
ratio in the serum were 6.74-7.46 g per cent, 3.03-3.08 g per 
cent and 0.84-0.94; respectively.

Prasad et al. (1972) reported that liver dysfunction indi
cated by high albumin/globulin ratio was a common complication 
in bovine indigestion. He recorded the total serum protein of 
8.69 + 0.81 g per cent and the serum albumin concentration of
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4.14 + 0.58 g per cent and the albumin/globulin ratio of 
0.77 + 0.05 in indigestion in cattle. Hepatic insufficiency 
in most cases of rumen dysfunctions in cattle and buffaloes 
was revealed by changes in the serum levels of protein, 
albumin and albumin/globulin ratio (Prasad et al., 1973j 
Prasad and Joshi, 1975s Sethuraman and Rathor, 1979; Bienick, 
1981; and Bamouin et al., 1981).

2.4.2.2. Total serum cholesterol.

Though physiological variations occur under varying 
managemental conditions estimation of serum cholesterol level 
provided valuable information on the functional status of the 
liver (Pearson and Craig, 1980 and Clampitt, 1980). The nor
mal values of serum cholesterol in cattle reported by various 
workers were 100 mg per cent (Doxey, 1971), 70 mg per cent 
(Dwivedi et al.. 1972), 132-159 mg per cent (Ross and Halliday, 
1976), 80-264 mg per cent (Tasker, 1978), 93-169 mg per cent 
(Baumgartnes and Skallcky, 1979), 126 to 204 mg per cent 
(Sinha et al., 1981), 87.95 + 5.16 mg per cent (Alikutty, 1981), 
97-155 mg per cent (Sharon et al., 1982), 39-177 mg per cent 
(Blood et al.. 1983) and 80-120 mg per cent (Benjamin, 1985).

Harvey and Hoe (1971) advocated the estimation of total 
serum cholesterol in conjunction with enzymes estimation for 
evaluation of liver functions in sheep. Estimation of serum 
cholesterol for assessment of liver functions viaa recommended 
by various workers and its decreased level suggested hepatic 
insufficiency (Gupta et al., 1976; Mullen, 1976; Mattelib 
et al., 1976 and Benjamin, 1985).
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2.4.2.3. Blood glucose.

Normal blood glucose level in cattle was reported to be 
35»55 mg per cent (Kaneko and Cornelius, 1970), 40 mg per cent 
(Mullen, 19761, 43.7 mg per cent (Rowlands et al., 1977),
64 + 18 mg par cent (Tasker, 1978), 60-80 mg per cent (Dirksen, 
1979), 53 + 0.60 mg per cent (wiener and Russell, 1980),
51.6 mg per cent (Pillai, 1980), 41.29 + 2.39 mg per cent 
(Alikutty, 1981) and 35-55 mg per cent (Blood et al., 1983 
and Benjamin, 1985). In hepatitis due to aflatoxicosis in 
cattle the blood glucose level was reduced from 62.4 mg per 
cent to 56,8 mg per cent (Applebauren and Marth, 1983).

2.4.2.4. Total serum bilirubin.

Estimation of total and free bilirubin in the serum was 
found to be useful for the diagnosis of liver dysfunctions in 
animals (Clampitt, 1980 and Benjamin, 1985). Normal total 
serum bilirubin level in cattle reported by various authors 
were 0.24 + 0.15 mg per cent (Doxey, 1971), 0.2 + 0.07 mg per 
cent (Tasker, 1978), 0.05 to 0.4 mg per cent (Dirksen, 1979), 
0.13-0.31 mg per cent (Baumgartner and Skalicky, 1980),
0.3-0.4 mg per cent (Sharon et al., 1982/1 0-1.9 mg per cent 
(Blood et al.. 1933) and 0.01-0.47 mg per cent (Benjamin, 1985)

Dwivedi et al. (1972) reported that due to fascioliasis 
in cattle and buffaloes serum bilirubin level increased to 
0.75 mg per cent from the normal level of 0.08 mg per cant. 
Mattilib et al. (1976) observed elevated serum bilirubin level 
in hepatitis due to carbontatrachloride toxicity in goats. In



diffuse liver diseases of cattle total serum bilirubin 
increased to 0.697 mg per cent from the normal value of 
0.301 mg per cent (Vasilev, 1979). In experimental ruminal 
acidosis increased level of serum bilirubin was observed by 
Bienick (1981). Mcsherry et al. (1984) observed hyperbili
rubinemia in cattle with hepatic insufficiency. Bertani e£ al. 
(1986) opined that high bilirubin level in blood (above 0.4 mg 
per cent) and low serum albumin and cholesterol levels could 
be taken as indications of hepatic insufficiency in cows,
Rajan al. (1988) reported increased levels of serum bili
rubin (0.53 mg per cent) in non- specific anorexia of cattle.

3.4.3. Treatment.

Stevens al. (1958) recommended the use of potassium 
antimony tartrate or tartar emetic for restoring rumen motility 
in cattle. Hoflund (1967) suggested oral administration of 
one litre of brewers yeast or 0.5 kg of baker's yeast and 
parenteral use of B-complex vitamin and antihistamines as 
supportive therapy for grain engorgement in cattle. 
Gnanaprakasam (1970) reported that oral administration of 
antacids, fresh rumen liquor, antibiotics and parenteral admi
nistration of fluids and electrolytes, thiamine hydrochloride 
and antihistamines were effective for treatment of ruminal 
acidosis in goats. Slamina et.al.. (1970) treated the ruminal 
acidosis of cattle with a proprietary preparation consisting of 
buffer salts,stimulants,sodium propionate and trace elements.
He observed that within forty-eight hours of the treatment, 
tvminal pH* volatile fatty acids concentration, blood
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alkali reserve, calcium, phosphorus and alkaline phosphatase 
in the blood returned to normal. Kadvekar and Murkibhavi 
(1977} recommended parenteral administration of vitamin-B- 
complex and liver extract at a dose rate of 1 ml each per 50 kg 
body weight as a course of three injections daily for anorexia 
in bovine animals. In indigestion due to change in feed from 
normal to salseed supplemented ration in cattle satisfactory 
response was obtained when treated withfHimalayan Batisa' and 
treacle (Dash and Misra, 1972). Misra and Singh (1974) found 
that oral administration of 200 ml of 5% lactic acid effective 
for alkaline indigestion and magnesium carbonate or sodium 
bicarbonate at the rate of 225 g initially followed by 30 g for 
few days in acid indigestion for correcting the ruminal pH in 
cattle. Subsequent to the correction of ruminal pH, /Hlmalayan 
Batisa* and Livogen*were administered. Prasad and Rekib (1975) 
treated rumen acidosis in cattle by administering sodium bicar
bonate orally and intravenously (7.5%). After 3 hours of oral 
administration of sodium bicarbonate fresh rumen liquor was 
given. Pulvis ftuxvomica was also given orally as a rumena- 
toric for early restoration of rumen motility. Oral admini
stration of 1Anorexon’ tablets at the rate of 1 tablet twice 
daily followed by antacids for two to three days was found to 
be effective in the treatment of non-specific anorexia in 
bovine animals (Prasad et al., 1976b). Sethuraman and Rathor 
(1979a) recommended oral administration of sodium bicarbonate 
or magnesium carbonate and parenteral administration of 
Ringer's lactate, antihistamines, thiamine hydrochloride and
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liver extracts in experimental acid indigestion in bovine 
animals. Fresh rumen liquor, penicillin and rumenatorics 
were also given orally to the above condition. For experi
mental alkaline indigestion they recommended oral administra
tion of 5% acetic acid, streptomycin and rumen liquor and 
parenteral administration of Ringer's lactate, antihistamines 
and vitamin-B complex and liver extract. Aleyas and Vijayan 
(1981) treated cases of ruminal acidosis in cattle and goats 
using antacids along with tender coconut water and cud trans
plantation orally and 5 per cent dextrose saline and anti
histamines parenterally. Alikutty (1981) observed clinical 
recovery in 67.70 per cent of experimental cases of alkaline 
indigestion in cattle treated with a therapeutic regimen con
sisting of partial evacuation of rumen contents folio-wed by 
intraruminal administration of lactic acid, parenteral admi
nistration of 'Betnesol', 'Thiacal' and B-complex with liver 
extract and oral administration of cobalt sulphate and fresh 
rumen liquor. In addition molasses and rice gruel xjere given 
intraruminally as a supportive therapy. Thomas (1983) tried 
two lines of therapy for simple indigestion in cattle one of 
which comprised oral administration of bitter stomachics 
(Ammonium carbonate, pulvis zingiberls, pulvis chiretta and 
pulvis nuxvomica) and parenteral administration of 6 ml of 
liver extract with vitamin B complex for four consecutive days. 
In the other modified line of therapy oral administration of 
(Anorexon' tablets at the dose rate of 2 tablets daily for 3 days 
and bitter stomachics and parenteral administration of 'calborol'
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(calcium borogluconate) at the rate of 225 ml daily for 
2 days i?ere given. Modified line of therapy was found 
superior to conventional line of therapy for the management 
of simple indigestion in cattle. Blood et al. (1983) reco
mmended oZ"al administration of magnesium hydroxide (400 g/
450 kg body weight) or 5 per cent acetic acid or vinegar 
(5-10 litres) depending on the pH of the rumen in case of 
simple indigestion in cattle. Reconstitution of the rumen 
flora by cud transplantation was also found to be highly 
effective, in ruminal acidosis oral administration of magne
sium hydroxide (500 g/450 kg body weight) and parenteral admi
nistration of 1,3 per cent solution of sodium bicarbonate 
and fluids and electrolytes were suggested. Administration 
of antihistamines, corticosteroides, thiamins hydrochloride 
parenterally and antibiotics and brewer's yeast orally were 
recommended as ancillary treatment.
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3. MATERIALS AND METHODS

Data on the incidence of non-specific anorexia were 
collected from records maintained at the University Veteri
nary Hospitals, Mannuthy and Trichur and from the field 
veterinary hospitals at Arimboor, Anthlkadu and Pattikadu 
for a period of five years from 1978-1982.

Ten healthy adult cross-bred cattle maintained under 
identical feeding and managemental conditions at the Univer
sity Livestock Farm, Mannuthy were selected at random and 
used as healthy control animals (Group I) for this study.
These animals were fed compounded cattle feed and green fodder 
at the standard levels recommended and fresh clean water was 
provided ad libitum. Rumen liquor was collected using a 
suction pump following the method of Alonso (1979) for analysis 
Samples of 5 millilitres of blood were collected by jugular 
puncture in clean, dry, glass vials with sodium fluoride added 
@ 10 mg per millilitre of blood as anticoagulant for estima
tion of blood glucose and samples of 20 millilitres of blood 
collected in clean, dry glass test-tubes without any anti
coagulant for separation of the serum for estimating the other 
parameters. The samples were 3tored at 4°C till analyses 
were performed.

Based on the history and detailed clinical examination 
twenty animals with typical signs of non-specific anorexia 
presented at the Veterinary Hospital, Mannuthy were selected 
at random into groups of ten each (Group II and Group III) 
and utilized as the experimental animals for these investi
gations. Course of the illness was followed and the samples



of rumen liquor and blood wore collected Cron tooth tho groupc 
for analysl3 as In tho case si anlraals of tho control group 
on day 1, 3 and S.

Animals of group II wore given conventional therapy com
prising oral administration o£ stomachics os proscribed bolero:-
P*

Ammonium carbonate • 80 g
Pulvls raucvomlca « 30 g
Pul vis sing;' bsris 
Pulvis gentian
Pulvis chirctta — aa 60 g
lift Pulv IV Sig I BID as elect.

Group III animals were treated toy modified lino o£ 
therapy comprising of administration of 500-1000 ml doxtroso 
25?4 solution intravenously, S ml of vitamin B complo:: with 
liver extract intramuscularly on alternate days Cor 5 days and 
stomachics orally so prescribed above, daily for 5 days.
Analysis of clinical materials

pii of rursen liquor was recorded imnjodiatoly after colloe- 
tion using strips of wide ranged bdh pil papar. Physical 
characters of tho rumen liquor and protosoal motility were 
assessed as per the method of rtf.era and Tripathy (1063). 
Sedimentation Activity Tima (sat) was determined soon aftor 
collection using a sample of fresh strained runs a liquor as 
por tho mothod of Niehols and Ponn (1950). Total volatile 
fatty acids (TVTA) and ammonia nitrogan (IBj-H) levolo in tho



rumen liquor were estimated as per the method of Barnett and 
Reid (1957) and Conway (1957),, respectively.

Estimation of blood glucose, total cholesterol and total 
bilirubin in the serum were made as per O-Toluidine method 
of Hultman (1959), Zak (1957) and Malloy and Evelyn (1937), 
respectively. Total protein and albumin in the serum were 
estimated as per the biuret method of Huerga et al. (1964) 
and Barthalomew and Deloney (196B) from which the serum albumin/ 
globulin ratio was also derived. Statistical analysis of the 
data was carried out as described by Snedecor and Cochran 
(1967).
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4. RESULTS

Data on the Incidence o£ anorexia syndrome in bovino 
animals showed its maximum prevalence during 1979-90 with {.bo 
highest number c£ caoes from ucvenbor to April every year, 
non-specific anorexia constituted 10.95 per cent of tho total 
and 32.30 per cent of the digestive disorders in ejttlo <Tnr3ng 
the p3Tlod of 1973-32 (Tables 3. and 2).

Cararaaneement of the disease was gradual and was indicated 
by inappetoncG, mucopurulent nasal dlschargs, dryness of tho 
muzzle followed by peeling of its epithelium, constipation or 
diarrhoea, weakness, cancelation end also reduction In rail!: 
yield in lactating animals. A3 the disease progressed varying 
degree of anorexia prevailed. Temperature was normal, puloo 
weal; and rapid, respiration was normal, but somctii aa laboured 
and the visible raucnuo mombranea traro pale and become icteric 
in the later stages of the disease. Hate of runen motility was 
reduced and foefolo in strength with rumination remaining suo- 
ponded.

In healthy cattle (group X) rumen liquor had grornlsh- 
yallow colour, aromatic odour and moderately thick conolotoncy 
with vigorous (+++) protoaoal motility. The tason values z>£ pn„ 
sedimentation activity time, cmrxKsia nitrogen and total vola
tile fatty acids concentrations were 6.62 + 0.104, 14.7 + 0.53D 
minutes, C.,1 j; 0.33 iig par coat and 72.3 + 2.31 nSij/h, rsnpcc- 
tively (Tabic 3). Tho neon values of blood glucose, total 
cholesterol, total bilirubin, total protein, albumin and



albumin/globulin ratio in the serum were 61.78 + 0.69 mg per 
cent, 117.41 + 7.35 mg per cent, 0.27 + 0.2 mg per cent,
7.01 + 0.15 g per cent, 3.46 + 0.08 g per cent and 1.01 + 0.03, 
respectively (Table 4).

Sajnples of rumen liquor of animals of group II were 
light yellow, olive green or greenish in colour, aromatic In 
odour and thick in consistency. Their protosoal motility was 
poor (+) to vigorous (+++). The mean values of pH, sedimen
tation activity time, ammonia nitrogen and total volatile fatty 
acids concentration were 6.69 + 0.12, 17.4 + 0.88 minutes,
11,4 + 0.64 mg per cent and 56.60 + 3.34 mEq/L respectively 
on the first day (Table 5). The mean values of blood glucose, 
total cholesterol, total bilirubin, total protein, albumin 
and albumin/globulin ratio in the serum were 46.37 + 2.75 mg 
per cent, 116.49 + 6.71 mg per cent, 0.40 + 0.03 mg per cent,
6.53 + 0,10 g per cent, 2.95 + 0.09 g per cent and 0.82 +
0.02, respectively (Table 6).

In group III animals on the first day of observation, the 
colour of the rumen liquor was found to vary from greenish, 
greenish-yellow or light yellow. It had slight offensive to 
aromatic odour, thin to thick consistency and poor (+) to 
vigorous (+++) protozoal motility. The mean values of pH, 
sedimentation activity time, ammonia nitrogen and total vola
tile fatty acids concentration in the rumen liquor were 6.87 + 
0.07, 17.9 + 1.28 minutes, 12.8 + 0.59 mg per cent and 55.5 +
3.93 mEq/L, respectively (Table 7). The mean values of blood



glucose, total cholesterol, total bilirubin, total protein, 
albumin and albumin/globulin ratio in the serum were 40.69 + 
3.55 mg per cent, 95.45 + 4.18 mg per cent, 0.26 + 0.05 mg 
per cent, 6.67 + 0.06 g per cent, 2.88 + 0.03 g per cent and 
0.76 + 0.01, respectively (Table 8). Changes in sedimentation 
activity time, ammonia nitrogen level and volatile fatty acids 
concentration in the rumen liquor and blood glucose, total 
bilirubin, total protein, albumin and albumin/globulin ratio 
in the serum in diseased animals were found statistically 
significant (P<n0.05).

Animals treated with conventional therapy (group II) did 
not show any clinical improvement on the third day. Still they 
had depressed appetite , suspended rumination and feeble rumen 
motility with its rate one per two minutes. Animals treated 
with modified therapy (group III) showed improvement in feed 
intake on the third day of treatment. Their rumen motility 
became stronger and the rate was one per minute and rumination 
resumed. Slight increase in milk production was also noticed. 
The rumen liquor of group II animals on the third day was light 
yellow, olive green or greenish in colour, aromatic in odour 
and thick in consistency. Their protozoal motility was poor 
(+) to vigorous (+++). The mean values of pH, sedimentation 
activity time, ammonia nitrogen and total volatile fatty acids 
concentration were 6.76+0.12, 18.7+0.60 minutes, 12.3 +
0.88 mg per cent and 51.5 + 4.31 mEq/b,respectively (Table 5). 
The mean values of blood glucose, total cholesterol, total



bilirubin, total protein, albumin and albumin/globulin ratio 

in the serum were 45.71 + 1.58 mg per cent, 118.14 + 6.22 mg 
per cent, 0.39 + 0.05 mg per cent, 6.59 + 0.08 g per cent,
2.94 + 0.11 g per cent and 0.84 + 0.02, respectively (Table 6). 

In group III animals the rumen liquor was greenish, greenish 
yellow, olive green or light yellow in colour, aromatic to 
slight offensive in odour and thin to thick in consistency. 
Protozoal motility varied from poor (+) to vigorous (+++).
The mean values of pH, sedimentation activity time, ammonia 
nitrogen level and total volatile fatty acids concentration 
were 6.96 + 0.06, 15.5 + 1.16 minutes, 10.8 + 0.57 mg per cent 
and 66.3 + 5.82 tnEq/h, respectively (Table 7). The mean values 
of blood glucose, total cholesterol, total bilirubin, total 
protein, albumin and albumin/globulin ratio in the serum were 
51.48 + 2.21 mg per cent, 103.37 + 4.62 mg per cent, 0.25 +
0.02 mg per cent, 6.68 + 0.10 g per cent, 3.10 + 0.07 g per 
cent and 0.82 + 0.03, respectively (Table 8). In the case of 
group II animals comparison of data between the first and third 
day of therapy showed no significant variation. In the case 
of animals of group III rumen liquor showed a significant 
decrease in the ammonia nitrogen level and signiricsnt Increase 
in the total volatile fatty acids concentrations. The increase 
in the blood glucose level observed on the third day was found 
statistically significant (P-^0.05).

On the fifth day of observation the animals treated with 
conventional therapy still did not show any clinical improve
ment. Animals remained anorectic, rumination was suspended



and rumen motility was feeble in strength and the rate was 
one per minute. Milk production further reduced and animals 
became weak and emaciated. Animals treated with modified 
therapy have became clinically normal by the fifth day. Ani
mals started feeding normal rations and milk production 
increased considerably. Samples of rumen liquor of group II 
animals on the fifth day had light yellow or greenish in 
colour, with an aromatic odour and thick consistency. Pro
tozoal motility was poor (+) to vigorous (+++). The mean 
values of pH, sedimentation activity time, ammonia nitrogen 
and total volatile fatty acids concentration were 6.77 + 0.88, 
17.5 + 0.67 minutes, 11.2 + 0.51 mg per cent and 50.2 +
3.13 mEq/L,respectively (Table 5). The mean value of blood 
glucose, total cholesterol, total bilirubin, total protein, 
albumin and albumin/globulin ratio in the serum were 45.66 + 
1.20 mg per cent, 106.85 + 5.03 mg per cent, 0.36 + 0.02 mg 
per cent, 6.5 + 0.10 g per cent, 2.93 + 0.10 g per cent and 
0.80 + 0.04, respectively (Table 6).

On the fifth day in group III animals the rumen liquor 
was greenish, greenish-yellow, olive green or light yellow in 
colour, aromatic in odour and thick in consistency. Their 
protozoal motility were vigorous (+++). The mean values of 
pH, sedimentation activity time, ammonia nitrogen and total 
volatile fatty acids concentration were 6.82 + 0.11, 15.3 + 
0.87 minutes, 10.6 + 0.79 mg per cent and 70.4 + 5.47 mEq/L 
respectively (Table 7>. The mean values of blood glucose, 
total cholesterol, total bilirubin, total protein, albumin



and albumin/globulin ratio in the serum were 54.43 + 1.51 mg 
per cent, 109.03 + 9,87 mg per cent, 0.25 + 0.04 mg per cent,
6.54 + 0.06 g per cent, 3,04 + 0.05 g per cent and 0.87 +
0.03,respectively (Table 8). In the case of group II animals 
comparison of data between the first, third and fifth days of 
therapy, no significant variations were observed. In group III 
animals, decrease in the ammonia nitrogen level and increase in 
the total volatile fatty acids concentration in the rumen liquor 
were statistically significant (P<0.05). The increase in the 
blood glucose level, albumin and albumin/globulin ratio in the 
serum observed on the fifth day was also found to be statisti
cally significant (P̂ .0,05).

On comparison the conventional therapy with modified 
therapy, it was found that there were significant changes in 
the sedimentation activity time and total volatile fatty acids 
concentrations in the rumen liquor and blood glucose level and 
serum bilirubin levels in group III animals given modified 
therapy (Table 11) (P̂ _0,05).

On comparison of data between the fifth day of therapy, 
decrease in the sedimentation activity time and increase in 
the total volatile fatty acids concentration observed in the 
rumen liquor in the group 171 animals were found to be signifi
cant. Increase in blood glucose and decrease in the serum 
bilirubin observed in the same group of animals were also 
statistically significant (Table 11).



Table 1. Incidence of non-specific anorexia in cattle for the period from 1978-1982

Year
Digestive disorders Non-specific anorexia Percentage of

Total cases ■
Number Percentage Number Percentage anorexia among 

digestive dis
orders

1978 18627 6525 35.02 829 9.81 12.7
1979 17606 6705 38.08 2925 16.61 43.62
1980 18574 6467 34.81 3118 16.78 48.21
1981 17828 5632 31.59 1478 8.29 26.24
1982 19814 6655 33.38 984 4.96 14.78

Total 94349 31984 33.89 10334 10.95 32.30



Table 2* Month-wise incidence of non-specific anorexia in cattle for the period
1978-1982

Month 1978 1979 1980 1981 1982 Total

January 182 353 424 208 116 1283
February 234 360 378 198 132 1302
March 278 393 363 214 129 1377
April 206 451 378 176 121 1332
May 128 299 212 76 50 765
June 42 72 170 70 48 402
July 10 42 128 48 46 274
August 7 62 116 42 38 265
September 54 70 78 38 30 270
October 140 168 169 72 41 590
November 240 265 310 158 109 1082
December 308 390 392 178 123 1391

Total 1829 2925 3118 1478 984 10334

to



Table 3. Evaluation of runen liquor for physical, microbial and biochemical characters inhealthy control cattle (Croup 2)
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Table 4. Biochemical values in blood of cattle control group (Group I)

SI.Ho. Animal
HO.

Olood
glucose
(mg r4)

Total serum 
cholesterol 
(mg %)

Total serum Total scrun 
bilirubin protein
(mg rS) (g %)

serun 
albumin 
(g "D

A/G
ratio

1 1019 59.84 150.25 0.2 6.8 3.2 0.83
2 SID SO. 31 90.37 0.3 4.5 3.4 1.09
3 795 65.81 123.45 0.3 7.5 3.3 1.15
4 545 59.04 8S.Q0 0.2 7.2 3.6 1.00
5 639 64.40 125.00 0.2 7.5 3.7 0.97
6 640 62.25 124.22 0.3 7.8 3.8 1.13
7 433 63.00 150.00 0.4 6.5 3.1 0.91
3 219 60.50 92.35 0.2 7.0 3.3 0.89
9 718 60.25 125.00 0.3 6.8 3.5 1.06
10 340 62.30 105.16 0.3 6.5 3.2 0.95

l ie an
Jr 3.3. 61.70

2P-69
117.41
+7.35

0.27
+p.02

7.01
+0.15

3.46
+0.08 1.01

+0.03
t o o t t a u e s t d o c s a t  —  — n~i i  n » Tr- i n e i i i i w i i n i i  t i nnm i»  w in ■m i » iiip m  i m m m r  ni  n

U>C*



Table 5. Physical* nicrobial and biochemical characters of rumen liquor o£ cattlewith non-specific anorexia given conventional therapy (Group 11)

Paranstcrs
Treatment days

t-value
First

Colour

Odour
Consistency 
Protozoal motility

SAT t minutes'*
pH
iTHg-H (ng X)
TVFA (rrAcj/u]

light yellow,
olive green or greenish
Aromatic
Thick
( »  C++) and(•W+)
17.50 2. 0*33 
6.63 + 0.12 
11.40 + 0.64 
56.60 3.34

Third

SJota* Clinical eases stulieds sJos. D

us - Kot significant

bight yellow, 
©liv® green or greenish
Aromatic
Thick
(+) , (++) and(■fH)
13.70 + C.60
3.76 ♦; 0.12 
12.30 4, 0.33
SI,50 ± 4.31

4070, 4539, 5449, 5676, 5676, 3372, 3314, 3993, 4041, 4171, an’ S563 of Veterinary College Hospital, lUamuthy.

Fifth
bight yellow, olive green or 
greenish
Aromatic
Thick
(+), (++) cad(4++S
17.50 + 0.67
6.77 + 0.88
11.20 + 0.51
50.20 + 3.13

US
173
SJ3
5fS



Table 6. Biochemical changes in blood in cattle with non-specific anorexia -
conventional therapy group (Group IX)

Parameters

Blood glucose (mg %)
Total serum cholesterol (mg %)
Total serum bilirubin 
(mg %)

First day

46.37 + 2.75 

116.49 + 6.71

0.40 + 0.03

Total serum protein (g %) 6.53+0.10
Serum albumin (g %) 2.95 + 0.09
Albumin/globulin ratio 0.82 + 0.02

Third day Fifth day

45.71 ; 1.58 45.66 + 1.20

118.14 + 6.22 106.85 h 5.03

0.39 + 0.05

6.59 + 0.08 
2.94 + 0.11 
0.84 + 0.02

0.36 + 0.02

6.5 +0.10
2.93 + 0.10 
0.80 + 0 • 04

t-value

NS

NS

NS

NS
NS
NS

NS - Not significant

uCB



T a b l e  7 .  P h y s i c a l ,  m i c r o b i a l  a n d  b i o c h e m ic a l  c h a r a c t e r s  o f  rum en l i q u o r  i n  c a t t l e
w i t h  n o n - s p e c i f i c  a n o r e x i a  — M o d if ie d  t h e r a p y  g r o u p  { G ro u p  I I I )

Parameters First day Third day Fifth day t-value

Colour

odour

Consistency 
Protozo al motility 
sat (minutes)
pH
NH3-N (mg %)
TVFA (mEq/L)

Greenish, greenish 
yellow or light 
yellow

Aromatic - slight offensive
Thin to thick
(+), <++), (+++)
17.90 + 1.28
6.87 + 0.07
12.80 + 0.59
55.50 + 3.93

Greenish, 
greenish yellow, olive green or 
light yellow

Greenish, 
greenish yellow, olive green or 
light yellow

Aromatic - 
offensive

slight Aromatic

Thin to thick 
(++, ( ++) , (-H -+ )

15.50 + 1.16 
6.96 + 0.06
10.80 + 0.57
66.30 + 5.82

Thick
(+++)

0.87 NS
0.11 NS
0.79 3.585a
5.47 2.756b

4.053a
3.264b

Note: Clinical cases studied: Nos. B 1858, 1871, 2341, 2560, 3499, 3641, 4019,
5222, 5452 and 6353 of Veterinary College 
Hospital, Mannuthy.* Significant at P «£0.05 

NS - Not significant 
a - t values for comparing first and third day values 
b - t Values for comparing first and fifth day values

u<o



Table 8. Biochemical changes in blood in cattle with non-specific anorexia -
Modified therapy group (Group III)

Parameters

Blood glucose (mg 55)

Total serum 
cholesterol (mg 55)
Total serum 
bilirubin (mg 55)
Total serum 
protein (g 55)
Serum albumin (g 55) 
Albumin/globulin ratio

First day 

40.69 + 3.55

Third day 

51.48 + 2.21

Fifth day 

54.43 + 1.51

t-value
4.375a 
4.317b*

95.45 + 4.18 103.37 + 4.62 109.03 + 9.87 NS

0.26 + 0.05 0.25 0.02 0.25 £ 0.04 NS

6.67 0.06 6.68 £ 0.10 6.54 + 0.06 NS
2.88 + 0.03 3.10 + 0.07 3.04 + 0.05 2.32b
0.76 + 0.01 0.82 4̂ 0.03 0.87 + 0.03 4.44b

* Significant at P <.0.05 
NS - Not significant 
a - t values for comparing first and third day values 
b - t values for comparing first and fifth day values

o



T a b le  9 .  P h y s ic a l ,  n i e r o b i a l  and b io c h e m ic a l c h a n g e s  i n  rumen l i q u o r  -  co m p a riso n
betw een g ro u p  1 ( c o n t r o l )  and g ro u p  I I  (a n o r e x ia  g ro u p ) b o fo ro  t r e a tm e n t

Faramoters

Colour

odour
Consistency
protoncsl motility
Seaimontatioa activity tire (GAT) (minutes)
pa
Armenia nitrogen (mg %)

Total volatile Catty acids (TVITV) (aCq/w

Healthv cattle (Mean + s.c.)

Greenish yellow

Aromatic
Thick

(+++)
14.70 + 0.539 
4.62 + C.104
a.10 + 0.38

72.30 + 2.31

Ton-apeci£ic anorexia ('lean + G.E.)

Light yellow, greenish yellow
Aromatic
Thick
(-H*+)-*(*M-)
17.40 + 0.83 
6.09 + 3.12
11.40 + 0.64
26.60 ±  3.34

fc-valus

2.61*
0.44
4.45*
3.98*

Significant at P-cO.05



T a b l e  1 0 .  B i o c h e m ic a l  c h a n g e s  i n  b l o o d  -  c o m p a r is o n  b e tw e e n  c o n t r o l  a n d  a n o r e x i a
g r o u p s

Parameters Healthy cattle Non-specific t-value
(Mean + S.E.) anorexia

~  (Mean + s.E)

Blood glucose (mg %)
Total serum cholesterol 

(mg %)
Total serum bilirubin 

(mg %)
Total serum protein (g %) 
Serum albumin (g %) 
Albumin/globulin ratio

61.78 + 0.69 

117.41 + 7.35

0.27 + 0.02

7.01 + 0.15 
3.46 + 0.08
1.01 + 0.03

46.37 + 2.75 

116.49 + 6.71

0.40 + 0.03

6.53 + 0.10 
2.95 + 0.19
0.82 + 0.02

5.43*

0.093

3.28*

2 .66*

4.21*
4.55*

* Significant at P<0.05

to



Table 11. Comparative efficacy of conventional and modified line of therapy for 
non-specific anorexia in cattle

Parameters Conventional therapy (Group II)
(Mean + S.E.)

Modified therapy (Group III) 
(Mean + S.E.)

t-value

Rumen llcruor
Colour Light yellow and 

greenish
Greenish, greenish 
yellow, olive green and light yellow '

Odour Aromatic Aromatic -
Consistency Thick Thick -
Protosoal motility (+), (++). (+++> (+++) -
Sedimentation activity time (SAT) (minutes) 17.87 + 0.71 16.23 + 1.30 1.190
pH 6.74 + 0.10 6.86 + 0.88 0.257
Ammonia nitrogen (mg 55) 11.63 + 0.67 11.4 + 0.65 0.498
Total volatile fatty acids (mEcy'L) 52.77 + 3.59 63.4 + 5.07 2.803*
Blood
Blood glucose (mg 55} 45.91 + 1.84 49.06 + 2.42 3.697*
Total serum cholesterol (mg 55} 116.16 x 5.98 102.61 + 6.22 0.226
Total serum bilirubin (mg 55) 0.38 + 0.03 0.25 + 0.03 2.737*
Total serum protein (g 55) 6.54 + 0.09 6.63 + 0.01 0.239
Serum albumin (g 55) 3.0 + 0.1 2.97 + 0.05 0.990
Albumin/globulin ratio 0.81 + 0.02 0.81 + 0.02 1.691

* Significant at P^0.Q5 Notei Comparison made based on the last (5th) day
of treatment
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5. DISCUSSION

Data on the incidence showed that 33.89 per cent of the 
total diseases in cattle were digestive disorders (Table 1 
and Pig. 1) which was in fair agreement with the figures of 
40 per cent and 36.60 per cent reported -by Nichols (1963) 
and Bindumadhav and Krishnamoorthy (1979), respectively. 
Incidence of non-specific anorexia in cattle formed 10.95 
per cent of the total and 32.30 par cent of their digestive 
disorders during the period of five years from 1978-1982. 
Season has apparently influenced the incidence of non-specific 
anorexia in cattle as observed under the present investigation 
in that larger number of animals were affected during the 
months from November to April every year (Table 2 and Pig. 2). 
This was similar to the trend of Incidence of the digestive 
disorders in cattle as previously reported by Udall (1964), 
Joshi (1970), Prasad and Rekib (1979) and Thomas (1983). 
Shortage of green fodder and ingestion of dry coarse roughages 
during this period were probably the predisposing factors 
for the higher incidence of this syndrome during the months 
of November to April. Bovine animals maintained on high 
levels of groundnut cake had higher rates of incidence of 
this syndrome which has been corroborated by the findings of 
Rajan et al. (1988). Concentrate ration containing Inferior 
quality of groundnut cake could be a potent source for fungal 
toxins and those toxins could lead to hepatic damage In the 
affected animals.



5.1. Clinical signs

Animals with non-specific anorexia in the present study 
had clinical signs comparable to those of the digestive dis
orders in cattle reported by the previous workers (Joslii and 
Misra, 1977s Prasad, 1977} Thomas, 1983j Blood et al., 1983 
and Rajan et al.. 1988). Xnappetance, reduced rumen motility 
and suspended rumination observed in the present study were 
in agreement with the earlier observations in ruminal indi
gestion in cross-bred cattle in Kerala (Thomas, 1983). Rajan 
et al. (1988) suggested that the clinical signs observed in 
the non-specific anorexia syndrome in cattle could be & reflec
tion of the pathological changes in the liver,

5.2. Rumen liquor
5.2.1. Physical characters.

Colour of the rumen liquor in healthy animals (group I) 
in the present study was greenish yellow (Table 3). Colour 
of the rumen liquor being dependent on the nature of the feed, 
time after feeding and stage of digestion (Alonso, 1979 and 
Dlrksen, 1979) and the greenish yellow colour observed in 
the case of healthy animals could be associated with the 
green fodder given to them ad libitum. Odour of the rumen 
liquor in healthy control cattle was aromatic similar to that 
reported by Misra et al. (1972<a); Misra and Singh (1974),,
Alonso (1979) and Thomas (1983). The aromatic odour of the 
rumen liquor was imparted by the volatile fatty acids and 
protein digestion in the rumen (Alonso, 1979). Moderately



thick consistency of rumen liquor in the present study was 
in agreement with the findings of Misra et al. (1972a);
Dirksen (1979) and Thomas (1983).

In the case of group II and group III animals the rumen 
liquor was light-yellow, greenish-ye How, olive green stnd 
greenish (Tables 5 and 7) which were in fair agreement with 
those described as the colour of normal rumen liquor in cattle 
(Misra et al.. 1972a; Dirksen, 1979 and Alonso, 1979) and this 
could be due to the type of fodder given to the animals before 
the onset of the disease, while light yellow was the colour 
in animals fed straw, green, olive green and greenish-yellow 
was in animals fed green fodder. Odour of the rumen liquor 
in diseased animals was aromatic in all but in one case it 
was offensive. This could be due to rumen putrefaction and 
decreased production of total volatile fatty acids. The 
offensive odour of the rumen liquor became aromatic on the 
fifth day in animals given modified therapy.

5.2.2. Protozoal motility

Vigorous (+++) protozoal motility in the rumen liquor 
of healthy control animals observed in the present study 
agrees with the observations of Misra et al. (1972a) and Thomas
(1983). The number of protozoa in the rumen liquor sample 
varied according to the composition of ration, time of collec
tion after feeding and the level of rumen contents from where 
the sample was collected (Dirksen, 1979).



In the present study the protozoal motility of the 
rumen liquor of diseased animals was poor (+) to vigorous 
(+++> (Tables 5 and 7) which was similar to the observations 
made in digestive disorders of cattle by Dash and Misra (1972) 
and Misra et al. (1972a), Abnormal changes in the internal 
environment of the rumen was detrimental to the life of micro
organisms. Starvation or under-feeding decreases the protozoal 
population in the rumen liquor (Alonso, 1979). In the pre
sent study though the internal environment of the rumen was 
not altogether changed from the normal, decreased protozoal 
motility might be due to insufficient supply of substrates 
necessary for their optimum growth and multiplication. Pro
tozoal motility in diseased animals became normal following 
the improvement in feed intake as a result of modified therapy 
(Table 11).

5.2.3. Sedimentation activity time.

Mean sedimentation activity time of 14.7 + 0.539 minutes 
observed in animals of the healthy control (Table 3) was well 
within the normal ranges of 8.0-18.0 minutes (Misra et al.. 
1972a)and 14.625 + 0.65 minutes (Thomas, 1983). Lower sedi
mentation activity time values of 4.0 to 8.0 minutes (Dirksen, 
1979) and 3.0-9.0 minutes (Blood et, gj,., 1983) for exotic 
animals and higher values of 20.33 + 2.77 minutes in Indian 
cross-bred cattle were also reported (Alikutty, 1981). Such 
variation could be usual as microbial activity in the rumen 
was dependent upon the internal environment of the rumen.



composition of feeds, breed of animal, stage of digestion 
and the level of rumen content from where the sample was 
collected (Alonso, 1979).

In animals with non-specific anorexia the significant 
increase in sedimentation activity time from the normal value 
of 14.7 + 0.539 minutes to 17.55 + 0.76 minutes in diseased 
animals suggested a decreased rate of microbial fermentation 
in the rumen (Tables 5 and 7). Prolongation of sedimentation 
activity time without changes in the pH of rumen liquor was 
also reported in primary indigestion (Misra et al., 1972ftand 
Thomas, 1983). Decreased microbial fermentation could be due 
to lack of sufficient supply of substrates in the rumen because 
of anorexia prevailed. Following the modified line of therapy 
the sedimentation activity time gradually became normal when 
the animals started consuming their normal ration (Table 7 
and Fig. 3).

5.2.4. Biochemical characters.
5.2.4.1. pH.

Mean pH of rumen liquor (6.62 + 0.104) recorded in 
healthy control group agrees with the normal values reported 
by Misra et al. (1972a)>Allkutty (1981), Thomas (1983) and 
Blood et al. (1983). The pH of the rumen liquor depends 
upon the composition and nature of the feed which in turn 
Influence the production of total volatile fatty acids, 
ammonia nitrogen and secretion of saliva (Hoflund, 1967 and 
Prasad et al., 1972).



Mean value of rumen pH (6.78 + 0.01) in diseased animal3 
was not significantly different from the mean value for the 
healthy cattle (Tables 5 and 7). This indicated that bovine 
non-specific anorexia was not primarily due to dietary abnor
malities as there was no abrupt change in the type of feeds 
consumed by those animals before the onset of disease.

5.2.4.2. Ammonia nitrogen.

Mean value of ammonia nitrogen in the rumen liquor of 
healthy cattle was 8.1 +0.38 mg per cent (Table 3) and it 
was in fair agreement with the normal values of 5.0 to 
25.0 mg per cent (Phillipson, 197f7) and 8.8 to 11.3 mg per 
cent (Prasad, 1977). Statistically significant variation 
observed in the present study could be due to lack of Intake 
of concentrate ration. Juhasz (1962) and Jenkins (1982) 
observed that inadequate Intake of concentrate ration contri
buted to ammonia toxicity in the rumen, because it diminished 
the production of fermentation acids. In the absence of 
carbohydrates, fermentation of proteins including microbial 
cells yields ammonia, Prasad (1977) and Scariabrick (1984) 
reported an inverse relationship with increased total volatile 
fatty acids and low ammonia nitrogen, indicated good microbial 
activity. Increased ammonia nitrogen and decreased total 
volatile fatty acids concentration indicated poor microbial 
activity. Poor microbial activity in the present study as 
revealed by prolongation of sedimentation activity time and 
poor protozoal motility could be a contributory factor Eor



the elevated anraonia nitrogen level in the rumen. Similar 
elevation in the rumon ammonia nitrogen level ao a result, of 
decreased utilisation of ammonia by the ruren microbes iu tho 
absence of sufficient soluble carbohydrates was also raado by 
Hungate (1966). Further, concentration of ams'cnion nitrogen 
may be increased duo to endogenous metabolism of non-graving 
microbes. Cytolytic bacteria may al3o digest and formant 
other ruraen organisms when soluble carbohydrates were scarce 
and tills nay also load to increase the ammonia nitrogen level 
in the rumen liquor. The ammonia nitrogen level in the 
group III animals were gradually reduced from third day onward 
following the intake of concentrate ration ae a result aC 
modified therapy (Table 7 and Fig. 3'.
5.2.4,3. Total volatile fatty acids.

Mean value of total volatile fatty acid concentration 
in the rumen liquor of healthy cattle was 72.0 + 2.31 mCg/i 
(Table 3). It woa comparable to the values reported by 
Phiilipson (1977) and Dirksen (1979) but lower than tho 
values of 87.3 + 3.3 n3q/ti and 90.69 + 2.27 nEq/b roportad 
by Joalvi and niora (197b) and Allkutty (1931), respectively. 
Concentration of total volatile fatty acids in tho rumen 
liquor was influenced by the type of feed, stage of digestion 
and sampling of the rumen liquor (Alonso, 1979).

ttaan value of total volatile fatty acids concentration 
in runen liquor of diseased animals woo S6.60 + 3.34 riSa/h. 
Decreased levels of total volatilo fatty acido in the rurcu



liquor in digestive disorders of cattle were reported lay 
Hoflund (1967), Prasad et al. (1973) and Joshi and Misra 
(1975). Low total volatile fatty acids levels in group II 
and III animals in the present study (Tables 5 and 7) might 
be due to lack of intake of concentrate ration and straw 
and reduced fermentation in the rumen. Dirksen (1979) also 
observed that the total volatile fatty acids concentration 
were low in cattle that have lost appetite or on fed rations 
poor in quality or have digestive disorders accompanied by 
inactivation of the flora and fauna. Following the modified 
line of therapy, when animals started feed intake, the vola
tile fatty acids concentration in the rumen liquor increased 
considerably (Table 7 and Fig.3).

5.3. Liver function status

5.3.1. Total serum protein, albumin and albumin:globulin ratio.

Mean value of total protein, albumin and albumin/globulin 
ratio in the serum in healthy control group (Table 4) were 
in fair agreement with normal value for cattle reported by 
Doxey (1971), Tasker (1978), Dirksen (1979), Pillai (1980), 
Blood et al. (1983) and Benjamin (1985).

Significant reduction in the total protein, albumin and 
albumin/globulin ratio in the serum were observed in diseased 
animals (Tables 6 and 8 and Fig.5). This could be an indi
cation of hepatic insufficiency in non-specific anorexia.



Changes in tho total protein* albumin and albumiq/globuUn 
ratio in tho serum in cattle with hepatic insufficiency 
were ale© reported by Prasad al. (1973), Prasad and Joshi 
(1975), sethuraman and Verma (1979), Bienick (1979) and 
□araouin';et al. (1981).
5*3,2. Total aarun cholesterol.

The total serum cholesterol levels observed in the 
diseased animale did not rsvaal any significant chongos.
Th® values recorded in the healthy and diseased aninalo of 
the present study ranged between 80-150 rag per cent and 
00-185 mg per cent respectively. Such wide variation in tho 
normal level of serum cholesterol in eattlo was reported by 
Tasker (1978), Esumgartner and skaliclty (1979), Charon at al. 
(1982) and Blood et gj.. (loss). Because of this wido varia
tion in the normal cholesterol level changes due to hepatic 
insufficiency wore not reflected in the serum. Dlrkoan (197°) 
opined that total serum cholesterol ims of llnitoJ uoefulneoo 
in detecting liver diseases bacauae of its wide variability 
and its susceptibility to various internal and external fac
tors such as age, sex, breed, stage of pregnancy, lactation, 
type of feed and eeaoon.
5.3.3. Bleed glucose.

Mean blood glucoae levol in healthy cattle vaa 61.70 ̂
0.69 mg par cent and was comparable with normal values roportcJ 
by Tasker (1978), Baumgartner and Skalicky (1979), Gharrn



et (1982), Blood et al. (1983) and Benjamin (1985). In 
the present study diseased animals had significantly decreased 
blood glucose levels (Table 10 and Tig. 4). This could be 
tho effect o£ liver incufgiciency and lack of concentrate 
Intake by the affected animals, Mullen (1976) and Blood 
at 2i. (1983) reported a decline of blood glucose leva! in 
hepatic insufficiency, propionic acid contribute to tho major 
source of (50-60?i) blood glucose ©£ the ruminants and tho con
centration of propionic acid in the rumen increased when 
animals were fed on concentrate ration rich in soluble sugars 
and stare no s (Breaale, 1971j Phillipson, 1977 and Macdonald 
et al., 1980).

S.3,4. Total serun bilirubin.

Moan valuo of total bilirubin in the serum of healthy 
cattle was within the nomal range reported by Doxoy ( 1971) ,  

Tasker (1979), Dirksen (1979), Baumgartner and Gkaliclcy ( 1979) ,  

Gharon gfc Si* (1932), Blood e£ a^. (1933) and Benjamin ( 1985) .  

significant increase in tho serum bilirubin observed in 
diseased animals were suggestive o£ hepatic insufficiency 
(Table 10 and rig. 4). Increased laval of serun bilirubin 
in hepatic insufficiency wore also reported by Dwivedi
(1972). Mattilifo al. (1976), Bienick (1931) and "cfherry

(1984). The increased eerura bilirubin Icval in tho pro
sent study might be due to interference ©£ biliary escesetion dta 
to hepatic cell damage. The associated hepatic insufficiency 
in non-specific anorexia could presumably be duo to inreotion



o£ fungus affected groundnut cake as reported earlier by 
Rajan et al. (1988).

5.4. Treatment

Non-specific anorexia in cattle treated with alkaline 
stomachic and ruiriOnatorics were found ineffective. Animals 
remained anorectic oven on tho fifth day of therapy, rumina
tion suspended and rumen motility was feeble in strength and 
rate was one per minute. Milk production further reduced 
and animals became weak and emaciated. Comparison of data 
between the first, third and fifth day of therapy, did not 
reveal any significant variation in any of the parameters in 
rumen liquor and blood (Tables 5 and 6).

On the third day of observation appreciable clinical 
improvement was observed in group III animals given modified 
therapy. Improvement was shown by increased feed intake, 
resumption of rumination and stronger rumen motility which 
was one per minute in rate. Slight increase in milk yield 
was also noticed. On the fifth day animals became clinically 
normal and began to consume normal ration and milk production 
increased considerably. Ammonia nitrogen level decreased 
from 12.8 + 0.59 mg per cent to 10.8 + 0.57 mg per cent, 
total volatile fatty acids concentration increased from
55.5 + 3.93 rtCq/Ii to 66.3 + 5.82 mEq/L in the rumen liquor 
and blood glucose level increased from 40.69 + 3.55 mg per 
cent to 51.48 + 2.21 mg per cent on the third day of therapy
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were found to bo statistically significant (Tables 7 and 3 
and Fig. 3 and 4). On the fifth day of treatment arraonia 
nitrogen level further decreased to 10.6 + 0.79 per cent and 
total volatile fatty acids concentration increased to 70.4 ± 
5.47 mTq/b in the rumen liquor. Increase in the blood glu
cose level to 54,43 + 1.51 mg per cent, serum albumin to 
3.04 + 0.05 g per cent and alburdn/Olobulln ratio In the serum 
to 0.97 + 0.03 observed in group III animals on the fifth day 
were also found to be statistically significant (Etc0.055 
(Tables 7 and 8 and Fig. 3 and 4). The variation in the 
ammonia nitrogen level and total volatile fatty acids concen
tration in the rumen liquor on the third and fifth day in 
group III animals might be due to improvement in the intake 
of concentrate ration and microbial fermentation. Incs,8a3e in 
the blood glucose, albumin and albtraiiv'globulin ratio in tho 
aerusn could be due to the effect of resumption of normal 
hepatic function and increase in the proportion of glucogenic 
volatile fatty acids in the rumen.

Modified llna of therapy was found to be superior to 
the conventional therapy for the clinical management of 
non-specific anorexia. This was indicated by tho signifi
cant reduction in the sedimentation activity timo and increase 
in the total volatile fatty acids concentration in the rumen 
liquor and decrease in the total soften bilirubin levels in 
aninals with modified therapy (Table 11). Parenteral admi
nistration of IS per cent solution of dextrose and vitamin D-



complex with liver extract hastened the recovery In anLmals 
of group III by improving the functional status of the liver. 
Similar effects on parenteral administration of glucose and 
vitamin B complex in cases of liver disorders in large animals 
were observed (Blood et al.. 1983 and Jenkins, 1982). Paren
teral use of vitamin B complex has been recommended in bovine 
anorexia (Kadvekar and Murkibhavi, 1971; Prasad, 1975 and 
Prasad and Rekib, 1979). According to Jenkins (1982) liver 
could resist many forms of injuries when its stored carbo
hydrates and proteins were adequate and its functional effi
ciency impaired when hepatocytes were laden with fat. A high 
glycogen content could protect the liver cells from damages 
and supplementation of water soluble vitamins will act as 
cofactors for carbohydrate metabolism which assists the repair 
of liver damage.
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s. summ a r y

Baaed on the data for tho period fxan 1978 to 1982 
non-ajiecifia anorexia in catti® had the maximum incidence 
during the year 1979-1980 and maximum cases recorded free. 
November to April every year.

Twenty selected clinical casaa of non-specific anorexia 
presented at the university veterinary Hospital, fJannufchy 
ware divided into groups of ten each (Group 12 and Group 212) 
and utilised for this study. Course of the disease was 
followed daily and samples of rumen liquor and blood were 
collected for analysis on the first, third and fifth day of 
admission in tha clinic. Important clinical signs of this 
syndrome were lnappetance, mucopurulent nasal discharge, dry
ness of the nujscle followed by peeling of its apitheliun, 
constipation or diarrhoea, weaitnoss, enaciation and also 
marked reduction in the rallk yield in tho laetating animalo.
As tho disease progressed varying degree of anorexia prevailed, 
"•heir rectal temperature was aoenai, pulce weak and rapid, 
respiration nor*-®! but sometimes laboured and the violblo 
mucous noribrones wore pale or beecjae Icteric In the lafcor 
stages of the disease. Hate of rumen motility wa3 reduced 
and feeble in strength with rumination remaining suspended. 
Samples of rumen liquor were collected gran ton apparently 
healthy and twenty diseased cattle on tlie first, third and 
fifth day of observations and analysed for physical, microbial 
and blochet iaal characters. 31ood samples ware collected at



similar intervals and analysed for glucose, total cholesterol, 
total bilirubin, total protein, albumin and albumin-globulin 
ratio in the serum. Conventional therapy comprising oral 
administration of alkaline stomachics in group II animals and 
modified line of therapy comprising parenteral administration 
of 25 per cent solution of dextrose and vitamin-B-complex with 
liver extract and oral stomachics in group III animals were 
adopted.

No significant changes in the physical characters and 
the pH of the rumen liquor in the diseased animals were noticed 
during this study. Protozoal motility was poor (4-) to vigorous 
(-H-+) and sedimentation activity time was prolonged signifi
cantly on the first day of admission in the clinic. Increase 
in the ammonia nitrogen level and decrease in total volatile 
fatty acids concentration in the rumen liquor observed on the 
first day ’./ere significant. Blood glucose, total bilirubin, 
total protein, albumin and albumin-globulin ratio in serum 
were changed significantly in the affected animals.

Significant changes in the above parameters in group II 
animals were further enhanced on third and fifth days of the 
observation. The decrease in the ammonia nitrogen level and 
the increase in the total volatile fatty acids concentration 
in the rumen liquor observed on the third and fifth day in 
animals group III were statistically significant. Blood 
glucose, albumin and albumin-globulin ratio in the serum were 
also increased significantly on the fifth day in group III 
animals.



Following modified line of therapy the diseased animals 
of group III became normal within three to five days. Clini
cal improvement was indicated by increased appetite, revival 
of rumen motility and rumination and also Increased milk yield 
in the lactating animals. Decrease in the ammonia nitrogen 
level and increase in the total volatile fatty acids concen
tration in the rumen liquor of group III animals were signifi
cant on the fifth day of therapy. Increase in blood glucose, 
albumin, albumin-globulin ratio in the serum were also found 
statistically significant, which suggested that impairment of 
liver function could possibly be responsible for the develop
ment of anorexia. The modified line of therapy was found to 
be superior to conventional therapy for the clinical manage
ment of non-specific anorexia in cattle.



e t e n c e l



REFERENCES

Aleyas, h .m. and Vi jay an, R. (1981). Route indigestion - 
Report on clinical cases, Kerala J. Vet, set.,
|g(l)( 77-82o

Alikutty, K.M. (1981). Effect of alkaline Indio Potion on 
rumen Honor, blood and internal organs with particular 
reference to livar function in cattle and its therapy.
Ph.D. Thesis. Punjab Agricultural University, Ludhiana.

Alonso, A.li. (1979). Diagnostic analysis of rurcn fluid.
Vat. Clinic. 13, Am. Larne Anlm. Praot.. J(2)t 363-375.

Applebaum, n,3. and Marth, E*H. (1983). Response of blood 
aorurn constituents and hormones associated with liver- 
kidnay dysfunction and maintenance of lactation. European 
£* AppI. Microbiol. ||(6)8 381-305.

0slasubrasnaniara» n. and Ganapathy, M.S. (1965). A elinico- 
pathological study of indigestion in bovines. Indian 
vat. J. ||(2)t 89-92.

Barnett, A.J.Q. and Reid, r .l. (1957). Studios on the produc
tion of volatile fatty acids from grass by runwn liquor 
in an artificial rumen. J. Acrle. 3ci. £8« 31S.

Barnouin, J., Mealat, n. and Levuevx, A.D. (1901). Evalua
tion of liver disease in cattle iron a blood oonplQ. 
Relationship with histopathological findings. Analysis 
de Recherea Veterenaeres. « < « *  363. c.r. Vet. Hull.
(1932), 23(3)j Abat. 2160.

Bartholcnew, R.J. and Delaney, A. (1964). Prop. Australian 
Assoc. Clin. Blochem. 64.

Baumgartner, U. and skalicky, El. (1983). working values for 
laboratory diagnosis in cattle. 1. Encymas and metabolites 
in serum or whole blood, zenttel. Vet. Mod,, g|^(3)s221-239 
C.F. Vet. Bull. (1980). 3g(l>» Abst. 419.



Benjamin, H.M. (1935). Outline og Veterinary Clinical Patho
logy. The Iowa state university Press, 3rd nd. pp. 237,
2SO, 251 and 252.

Bertani, G., Porodi, M., Mlanantl, n.G. and Braabella, C. (1936). 
Relationship between some blood teats for liver function 
and hepatic lesion found la cowa at aiaughtor. ^ttldoia 
Soolota Italians At Bleratrl?. jygi 555—550. C.P, yot.
Bull. <1987), §2<9)s Abst. S8S3.

Dieniek < 1981). Studies on liver function In cssporirwntal 
ruminal acidosis in cattle. pQl&kle Archw. «2i* s a w *  
103-116. C.r. vet. Bull. (1982), gg(2)1 Abofc. 764,

Bindumedhav, a, ana Krlshnamoorthy, U. (1979), The curvey ce 
the case records of the large animal clinic c€ 'todrao 
Veterinary Collerja Hospital. Chorion. g(4> s 263-272.

Blood, B.C., Radoetits, Q.M, and Henderson, J.A. (1903). 
veterinary Medicine. The rnglioh Language Coah society 
and oailllero Tindall, tendon, 6th 03. pp. 261-169.

Boddie, G.r. (1962), Diagnostic flethods In Vetorlnary Modi- 
clna. Oliver and Boyd, Edinburgh, 6th Ed,, pp. 62-13.

Breazile, J.E. (1971), Text Book of Veterinary Physiology.
Lea and Pabigar, Philadelphia, pp. 339.

Chakraborty, A.K., Kalita, C.C, and Reychoudhary, l.K. (19745. 
Seasonal dynamics of rumen dysfunction in cattle. Indian 
vet. J. 695-597.

Choudhuri, t’.C., Prasad, Q. ami tlisra, S.K, (1991), note an 
the use of rumen liquor in the treatment of chronic 
alkalioc indigestion in cows. Indian <7. Anita, acl.
§1(35s 356-357.



C lampitt, (1933) . Game o>-ro.tyatloas aa ,tk! valuo of oolocted 
biochemical testa In tho detection of livar dlooaac. In 
ruminants. ~h«P. Thesis. Faculty OS S*odlclno, London 
University, U.K., pp. 332.

Conway, C..T. (1957) . Mlcro-dlf fusion, Analysis -nd Volvno.cgic 
Error. Crossby Lockwood and Son, VavSon, 4th >3.

Dash, p»:c. and Misro, s.K. (1972). Effect o£ sudden change o£ 
feed from normal to oaisMsS supplemented ration on feha 
ruminal activities of dairy cows and tho recn’tc of Gianaeh 
therapy on thesa aninals. Indian vet. J. £g(10)« 1035-1940.

Dash, P.K., Misra, 3,K. and ’Sohanty, g.p. (1972). Effect o£ 
acute indigestion on th® rumen protozoa population and 
blood pictures o£ Indian cattle. Indian J.,
£9(7)» 672-679,

Davidson, o, and Pa3snore, n. (1969). itanan Nutrition and 
dietetics. 4th Ed,, pp. 44.

Dirksen, o. (1979), eilnlcal Examination of Cattle, cd, 
Roaenbercjer, C, (1979). Vorlag Paul "’asy Berlin and 
KUiftburg, pp. 136, 239-212, 246-247.

Doxsy, D.L, (1971), Veterinary Clinical Pathology. Baillioro 
Tindall end Cassell Ltd., London, job. 90-110.

Dunlop, R.H. (1972). Pathogenesis of ruminant lactic aoi/tsolo. 
2&£« &&• §si. CS2B. &%* 259-302. C.E, Vg£. PujJ.
(1973), £|(6)i Abet, 2622.

DwiveOi, O.K., Joshi, H.C. end Shi mam, s.a. (1972). Evalua
tion o£ livar function toot in fasciola in^aefcion in eattlo 
and buffaloes. Indian 3. tnin. Health. i^(l) t 01-84.

Cnsnaprabasam, V. (1970). human acidosis in goats. Indian 
vat. J., |2* 904-910.



Curta, G.c., Joshi, Q.P. and Rai, P. (1076). Tho levels ©£ 
thiamine in the rumen fluid and blood serum in spontaneous 
bovine rumen dysfunction. Acta Veterlnarla BfiNQ (1976) • 
c.r. vet, null. (1979), |g(S)» Msst. 2649.

Harvey, D.G. and hoo, C.n. (1971). Application eg sarno liver 
function teats to sheep dosed with carton tetrachloride 
and haxachlorcphsne. Vet. Rec.» §§» 562-569.

SJoflund, 3. (1965), Cited by Prasad, J. and noltib, A. (19795, 
studies on dietetic abnormalities in nninanto. 1 1, Come 
therapeutic aspects of simple anorexia, laguna bloat and 
rumen impaction, Indian vet. Med. £., 175-190.

Uoflund, j. (1967). Aninal dioeasos associated with the use 
of deteriorated feeding stuffs under Swedish conditicna, 
vet. PttU. §7(10) » 701-715.

Huerga da la, J,, Smottero* G.n. and SheTick, .t.c, (1964). 
Sundernan, r.r. and Sundorman, P Jr. In aorum Proteins 
and oiproteinernias, .T.C, Mppincatt Co., Philadelphia.

Uultnan (1959). Nature, lffli 103. C.r. ©illeggd, V..T, and 
Christopher, P.O. (1974). "CarbohydrateBl, 2m Clinical 
Gheniatry. Principles and Technique, «d. Henri. U.J., 
Cannon, l».c. and oinkelnan, J. i. 2nd Ed. Harper and now, 
Hew York, pp. 12G5-1286.

Uungata, d«£. (1966). The Runen and Its Plcrohe?. toadamic 
Press, New York and London, pp. 12S, 302.

Jagos, p., Hafirlk, S., Hanaik, V. and rercntkov, s. (1977). 
Metabolic test on rumon fluid ior tUagaooic of autollnical 
ruminal dysfunction. Vet, tied. §g(3)» 153-160. C.r. Vet. 
mi* (1573), ̂ §(Di Abst. 344.

Jenkins, u.L. <19325. Veterinary Pharrmcolooiy aid Vnaraneutlco. 
ed. caefcn, "J.n. and !icDonald, L>.n. The Sowa ctoto Univer
sity Preoa, Anoe, Sfch Ed,, pp. 604-616,



Joshi, B.P. (1970). Seasonal incidence o£ bovine indigestion 
in tropics, Indian vet. J. 7̂(11)s 10GS-1P07.

Joshi, B.P. and Misra, 3.H. (1975). Clinical studios on 
changes in ruminal pH, TWA, and 'iu3-tl in opontaneowo 
rumen dysfunction in zebu and buffalo. Indian vet. J., 
gg(6)« 445-450.

Joshi, B.P. and Misra* S.S. (1976). Further studios on tho 
influence on ruminal pH and serum transaminase activity 
in buffaloes in rumen dysfunction. Xndlon vet. J.,
5§<i)l 38-40.

Joshi, B.P, and riiora, S.5. (1977). Clinico therapeutic oasio 
of classification of spontaneous rumen dysfunction in aebu 
and buffalo. Indian vet. J. §£(13)t 1005-1039.

Juhasz, S. (1962). Acta. Vet. Acad. 5cl. Hunn. 333-395.
G.r. llungato, R.E. (1966), The Rumen and Ita 'lioroboa. 
Ae&dsnie Press, Hew York and London, pp. 459.

K&dvekar, l.k. and tiurkibbavi, c.d. (1971). Modem clinical 
concept of etiology and classification of anorexia, it3 
treatment with vitamin B-ceroplex and livor extract.
Indian J. Anin. Sci. ||(1)* 15-17.

Kanoto, J.J. and Cornelius, C.C. (1963). Clinical Diochonigfcsv 
of Domestic Animals. Academic Press, new York and Eiondcn, 
pp. 161-230.

Malloy and Evelyn (1937), Cuontitative determination of sorun 
bilirubin. J. Biol. Chem. ^gs 401. C.P. Clinical 'lawnual, 
Klett-Gunmer3on Photoelectric Colorimeter.

Mafetelib, A.A., Abdullah, I.s. and Raghib, M.r. (1976). Tna 
oonsitivity of certain liver and kidney function teats to 
carbon tetrachloride toxicity in goats. J. Egyptian Vot.
Mad. ASSO. 2£(3)l 113-122,



6 5

naraton. M.3., Allen, s.H. ana Smith, a.n. (1961), Primary 
metabolic defect supervening on vitamin 3̂ , deficiency in 
aheon. nature, Jggi 1005. C.P. Vet, null. §|t9)i 3333.

tfcSDonald, P., Edwards, a,A. and creenhalgh, J.r.D. (1983), h 
Animal Nutrition. The English language Do©): Society and 
lengman, uan.lon, 3na Ed., pp. 138-139.

tiesherry, B.J., tansden, J.H.* Valli, V.E. and oaird, J.O.
{1984). Hyperbilirubinemia in sicH cattle. Gan. J.
Comp. Hgd. 3§{3)» 237-240.

ttedway, Prier, J. end uilftineon. J.S. (1969). A text
bcoH o£ Veterinary Clinical Pathology. Bailliere Tindall 
and Cassal, Tendon, pp, 61-31.

Mlara, s.K. and Triptthy* R.C. (1963), Studies on the rumen 
liquor from cattle and excluaivoly on paddy straw, Indian 
vet. J. gg(3)t 496-500.

nisra, s.K. and Singh, V. (1974)• studies on tho elinieo- 
pathological and therapeutic aspects of indigestion in 
cattle. Indian vat. J. §J(11 and 13)* 693-7041

flisra, s.K,, Das, P.K. and Mchanty, g.p* (1972a). PEotoooa 
fauna of the rumon and reticulum of Indian cattle. Indian 
vet. J. 2̂(5)i 463-469.

Misra, S.K,, Das, P.It, and llotianty, <3.9. (1973b). Sub-aouto 
prinaey indigestion and the rumen protosea of rr.ilch cattle. 
Indian vat. J. $g(6H S8S-592.

Mullen, P.A. (1976). The diagnosis of liver function In farm 
animals and horaoa, vet, age. 22(17}j 330-334.

Hagarajan, V.V. and Rajamanl, S. (1973). Alholino indigoatlcn 
and rumen putrefaction on a cow. liyaian vnt.J. ^(11) s 
1147-1151.



Prasad, J. (1970), h study on retleuio-rumiraal movements and 
rusaen pH in clinical indigestion in cattle and buffaloes. 
Indian vet. J. g6(a)t 474-477,

Prasad, J. and Joohi, d.p. (1075). Diocbenical exploration o3 
primary rumen inpaction in sabu and buffaloes. Indian 
vet. J. §g(5>» 366-369.

Prasad, J, and Rekib. A. (197S). Clinical nanagoncnt of the 
ruraon asldosio with sodium bicarbonate and ruraon cud 
transplant. Indian vest. J, 5g(4)t 317-319,

Prasad, J. and Rekib, A, (1979), Studios on dietetic obnor- 
mlitleo in ruminants, 1. Seasonal dynamics and ofcio- 
dlagnosis o£ primary anorexia. Indian vet, tied. £»
Jl 171«174.

Prasad, <7.» Ahlmalia, 8.7, and Joshi. 3.% (1972). ciinlco- 
hioehemleal studies in indigestion in cattle and buffaloes. 
Indian J. Ante. Sci. |g(il>» 911-914.

Prasadp J., uhluoalia, S.... and Joshi, Q.P. (19735. \ note
on clinico-Moehemical aspects of experimental Indigestion 
An buffaloes. Indian J. Anita. 3gj. ||(35s 243-248.

Prasad, <7., Joahi, G.V. and Rekib, A, (1976a). studies cn 
physico-chemical aspects of primary anorexia syndrono in 
sheep and goat. Mafaa. vet. |(1)* 11-14.

Prasad. J., Rekib, h. and Joshi. 3. (1976b). Clinical trials 
wiuh Anorexon (pfiaer) in anorexia syndrome in ruminants. 
Indian vet. J. §§(4>* 297-299.

Randhawa, s.s., Gupta, P.P. and Misra, S.K. (1981). tiisto- 
pathological changes in experimental ruminal acidosis in 
buffalo calves. Indian J. Ante. sei. ££(5)i 373-321.



Hourlyal, D.C,, Gupta, P.P. and Baxi, K.K. (1970). Patholo
gical changes due to rumen lactic acldoala An Usfifaloaj, 
Zontbl. Vet. Mad. g§(53? 333-392. C.r. Vat. Ouii, (a979j , 
|g(2)i Abat. 903.

Kichols, R.S. (1953). 'Ruminal indigestion' in clao-isaa of 
cattle'. el. Gibbon, W.J. (1963). ’texsriean Veterinary 
Publications. £5C, California, 2nd Ed. pp. 211-218,

ITiChols, R.S. and Paim (1956). simple rothodo for the detec
tion of unfavourable changes in the ruraen ir/joota.
J. An. Vet. Med. Ms. : 275-277.

Pearson, e .g . and Craig, ">.:u (19QQ). Elver disoQaas in 
equine® and fead aninalo. itodarn Vet. Pract. §^(3-4)» 
237—315.

Phllllpson, A.T. (197?). Pukaa Physiology of Domestic tnlnclo. 
ed. S-enocn, H.tf. Comstock Publishing Asoaclatoo, Comall 
University Press, Ithaca and Eondon, 9th Ed., pp. 259-357.

Pionltowaki, M# (1970). Determination of the functional otatua 
of tha liver in cows with acid indigestion. nnsl. only. 
Marine Curia-ifliledcwSlta. 209-222. c.r. Vet. Dull.
(1971), ||(2)» Abet. 907.

Pi.tlal, V.K. (I960). Studies on anaastrun in cross-bred cattle, 
ti.V.On. Thesis. Kerala Agricultural univoroity, VollaniKkara, 
pp. 34.

Pillai, tl.a, (1900). Evaluation of liver function in ruminal 
acldoslo in goata. H.V.sc. Thesis. Kerala Agricultural 
University, Vellanlkkara, pp. 23.

Prasad, J* (1975), some biochemical studies in bloat. Indian 
vet. J. g.3(2) I 124-127.

Prasad, J. (1977). Studies on correlation between ruminal pfi, 
TV^A and in clinical and experimental indigoocloa
in cattle and buffaloes. Indian vet. J, §4(113 s 922-926.



63

Rajan, A., Gooalaicrishnan Hair, M.» Maryanwia, K.I.,
Dlvakaran Hair* M., Ramachandran, k.m. and Valsala, K.v.
(1933)* Aetiology, pathogenesis and pathology of non
specific anorexia syndrome in cattle. Kerala J. V<st. 3ci. 
Jg(l)i 67-78,

Rosa, j.g, and Malllday, w.G. (1976). surveys of navino blood 
chemistry in Scotland. II. serum protein, cholesterol, 
calcium, sodiwi, potassium and Magnesium. Br. Vet. J.
132(6)t 491-406.

Rowlands, G.J. and Pocock, R.M. (1976). Statistical basis of 
tha oomption metabolic profile teat. Vat. Roe. |§» 333-333.

Rowlands, G.J., kittle, w, and Kitehanham (1977). Blood compo
sition and fertility in dairy daws. J. Dairy Rge. 
i»)t 1-7.

Rowlands, G.J., Hanetcn, R., Pocock, R.h. and Don, 3.M. (1973). 
Relationship between stage of lactation and pregnancy on 
blood composition in a hard of dairy cows and the influences 
of seasonal changes in management on their relationships.
J. Dairy Res, ggt 349-362*

Sankaranarayanan, G. and Venkatayan. s. (1939). in vivo studies 
on the influence of thippi on nitrogen utilisation from Igroundnut and gingeily o il  cefcas in the rumen of cafctlo# 
Indian yet. J. §7(1), 57-61.

Scarisbrick, R, (1954).  Vet. Roc. £ $ «  131, C .T .  Prasad,,T .  ; 
(1977). studies on correlation between ruminal pH, total 
volatile fatty acids and ammonia nitrogen in clinical and 
experimental indigestion in cattle and buffaloes. Indian 
VOt. J. g4(l)4 922-926.

Sethuraman, V. and Rathor, s.s, (1979a). Clinical studies 
and therapy of experimental rumen acute acid and alkaline 
Indigestion in bovines, Indian vet. J. §§(!>» 23-26.



sethursraan, V. and Rathor, s. s. (1979b). Physical and bio*
chemical studies on rumen fluid and urine in experimentally 
produced acuta acid and alkaline indigestion in cattle and 
buffaloes. Indian vet. J. £g(3)! 180-183.

sethuraman, v. and verna, s .b . (1979). Liver function tests 
in buffalos calf. Indian vat. J. §£<4)I 284-203.

Sharon, J.J., Shirley. A.G. and Peggy, A.C. (1902). Clinical 
chemistry reference value of normal domestic animals in 
various age groups - as determined on the aoa-IOO.
Cornel. Vet. 7g(4)i 403-415.

Sinha, R.K., Jhakuria. B.ti., Baruah, R.h. and Shama, B.C.
(1981). Effect of breed, age, sex and season on total 
serum cholesterol level in cattle. Indian vet. J.
§§* 529-533.

Slamina. L. , Cabaday. R. and Aeamus, G. (1970). Acid fore
stomach dysfunction and its treatment with Dykadigsst.
2** turaratl. wschr. g7t 359-73. c .f, vet. Bull. (1971). 
H(6)i Abet. 3043.

snedecor, G.w. and Cochran, w,e» (1967). statistical Methods. 
The Iowa state university Press, us.a. 6th Ed., pp. 91-296.

Stevens, C.E., Hammond, P .a , and Nielson, N.O, (1958). Phleg
monous gastritis in cattle resulting from rumenatoric doses 
Of tartar emetic. J, Vet, mad. Asa. J§£(7) > 323.

Svendeon, p. (1974). Gaatro-inteatlnsl atony in ruminants. 
Thesis. Rgyal Veterinary and Agricultural university, 
Copenhagen, C.F. vet. Bull. (1974), $£(11)i Abet. 5594.

Tasker, J.b. (1978). Reference values for clinical chemistry 
using the Coulter Chemistry System. Carnal, vet. £§(10) t 
460-479.

69



Thomas, G. (1933). The rate of selected minerals In runinal 
indlaeation in corss-bred cattle. H.V.Sc. Thesis. iCerala 
Agriculture! University, Vellanikkara.

Udall, D.H, (1904). The Practice of Veterinary Medicine.
Oxford and IBK Publishing Co.. New Bolhi, 5th Ed., pp. 3.33.

Vasilev, B. (1979). Bilirubin In the blood serum o£ healthy 
cows and cows with kstoais and liver dlaeaae. Veturlnarna 
Medltsinskl UanXi. &<2) a 7-13. C.P. Vg£. Dull. (1930). 
§2(6)1 3625.

Varma, B.B. and Oanopfcthy, U.S. (1973). Studies on the blood 
histamine levels in indigestion in bovinea. Indian vô . 
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