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ABSTRACT

Non-specific anorexia as a peculiar clinical syndrcome
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 fileld 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 pec cent of thear
digestive disorders. The incidence of the syndrome vas also

noted high during the months of November to April every year.

Ten apparently healthy cattle malntained under identical
conditions of feeding and management at the University Live-
stock Farm, Mannuthy were selected at random and used as the
contcol animals (Group I} for this study. Twenty selected
clinical cases of non-specific anorexia presenred at rhe
University Veterilnary Hospital, Mannuthy were divided into
greups of ten each (Group TI and Group ITI) and ucilized for
these dinvestigatlons. Course of the disease was foliowed and
samples of rumen liquor and blcod were collected and analysed
cn the f£irst, third and f£ifch days of their admission .n the
clinic. Inappetance, auccpurulent nasal discharge, dryness
of the muzzle, followed by peeling of its epithelium, consti-
pation or diarrhoea, weakness, emaciation and also marked
coduction in milk vield in the lactating animals were the
clinical manifestations noted in the affected animals. Their

rectal temperature was normal, pulse weak and rapid, respiratlicn



normal but scmetimes 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 glven conventlional therapy
comprising oral administration of alkaline stomachics. Animals
of group III were glven 25 per cent dextrose solution and
vitamin B-complex with liver extract parenterally and stoma-
chics orally on the first, third and £ifth days of thelr

admission in the clinic.

Rumen liguer of animals of groups II and IIT was light
yellow, olive green or grcenish in colour, avcomatic/offensive
in odour and thick/thin in consistency on the f£lrst day of
obscrvation. Protozeal 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 volatlle fatty acids concentration in the
rumen liquor observed on the first day were significant. Blood
glucose, total bilirubin, total protein, albumin and albumin/
globulin ratioc in the serum were changed significantly in
animals with nonespecific anorexia. Significant changes
cbserved in the above parameters in group II animals were
further enhanced on third and £ifth days of observation. In

group III animals, a decrease in the ammonia nitcogen level



and increase in the total volatile fatty acids concentration
ln the rumen liquor observed on the third and f£ifth day of

admission in the clinic was statistically significant. Blood
gIucose, albumin and albumin-~globulin ratio in the serum were

alsc increased significantly in group III animals on fifth day.

Following modified line of therapy the animals of
group IIT became normal within three to f£ive days. Clinical
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 fifth day of therapy. Increase in blood glucose,
albuming albumin-globulin ratio in the serum were also found

to be statistically significant on the £1fth day.

The changes in the blood gluccse, total bilirubin, total
protein, albumin and albumin-globulin ratic in the serum
indicated hepatic insufficlency possibly responsible for the
anorexia developed in the diseased animals. The modified
line of xtherapy was found to be superior tc conventional
therapy for the clinical management of non-speciflc anorexila

in cattle,.
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INTRODUCTION

Digostive dieoyxdars eonstituke some of thoe rajor cawsos
of onerexin in runinonto. Unlilke other spoeios, catklo aro
more prone o Qdoostive disorders duc o tho groat variobie
lity in the qualicy nd &ho quankicy of Lhe Sceds thoy oone
aunc. Adoption of fmrravaed agricultural practioca and
introduation o2 crosoe-brooding pregramao have bhusughi abous
marked chanrel in tho prefile of primary runon dysfunctions
wideh IHeflund (1967) hap deseribod as “naneaode Alocasas o
disaasas of clvilizaticn®. Digestive dloorderxs in bovineo
aadnela woro walndy duo to dictary abnomwliticos such oo
ingestion of undicestible goughades partloularly of lou pro-
tein contong, rouldy, overhoaged an? {rostod fcofls, oizooo
cansentratos and suddon gehange of {ocldo (Hofilunl, 1907, Pro=
lenped and hegvy oral dosing of antibloties and oculphononidas
may alsc cause indigection due to dostrugticn of normal zundnal
floXa. Daficdcney of ~incrals and vitardno proluccos ddoorsao
of the digestive oyston eliher diroctly or inidiroztiy anl
badly affect thelr appotito.

Sinco the lazt ono and o welf doeade , o pocullar anoe
rectic syndrore in cabtle was chsorved in Jorola. Thoush nst
racognized as o dogase entity, ancrorla cauccs considorablo
ceonomde loge inm Galxy ondreals Guo to oevero 1eas of proiiae
tion. The iscideoasce of this cenditicn in Iorala wao oocdngly
hicghost dupdng thio voar 1970=03 with Larger mumior oL Qancd

noticed during tho moaths of Noverbor Lo April and shorsattor



the rate of incddencs vas gradually zedusod., This syadzomo
was mostly seen in loctoting, prognant and growiny cottla
which wors maintained on rations contoining groundnng oako
a3 the moin ingredient of the concontrotad. Thoudin Morble
aity rate wac found to ho very high rortalisy waa often low
whonr treated properly. Ao the wain clinical nanilostrkions,
affectod animals had loco of appotito, dullness, deyness of
the muzzle, reducel rote of rundaation, emaciation gid in tho

lactating anivals raduvesion in rdllk-yleld.

Indigaestion was associated with liver domonc due €O
doiins liberated from cho rumcn and reticuiun (ladvekar nd
tmekibhavi, 1971}, Liver 7o a vitel zrele in the naintenance
of appotite and nonegpoelfic aneroxis in Qottlo could X 8980
clsted with ito funstlonal dorangenento. Darontocal adrini-
stration of vitoidin-i corpics with iiver ostrasto wao 0ugLooRo)
for effocting early rogovory from indigestion in cathla (MMox
and Singh, 1974). Dlcld veterinsrions hove also cormanieatoc.
that sdninistration of liver tenlcs wore offcetive fox treat-
ing cases of nonespecific anorexia in cattlo, [buevor,
vorious aspecto of non~gpeaific anore:ia in Qatktle as roported
£rom the ficld have not been claearly unlerstocd. Tharaforo,
this seudy was token un to investigatc the alimentary derango-
ronts and functiconal stotus ©f the liver in animols ofiiacted
with non=spcecAfic anowcrida, the details of vhich aould pro-
£4tably be utilized to adopt géfective therapautlic rcgimen
£or thic condition in the £icld. Those invostigations uege
aimed ©os



1.

3.

4.

5.

collect data on the incildence,
record clinical observations in the affected animals,
evaluate the microbial and biochemical profile of

the rumen,
evaluate the status of the liver function, and

compare the efficacy of different lines of therapy.
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Digestave aysSruncCticns in Cattie Cuns5tituned apiun
40.0 per cent of 2ll diseases treated every year at Wisconsin
{Nichols, 1963). Higher incidence of digestive dysfunctions
in cattle has alsc been reported from Caornell, where the
incidence was more during Ocitober tao April due to changes in
the feed during the season (Udall, 1964). According to
Balasubramaniam and Ganapathy (1965) lndlgestion farmed 80%
of the digestive disorders in bovine anlmals treated at the
Madras Veterinary College Hosgpital during 1961-'62. Joshi
(1970) reported that incidence of digescive 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 Veterilnary College Hospital during 1960-64
(Verma and Ganapathy, 1973). Chakraborthy et al. (1974)
observed very high incidence of indigestion in cattle in Assam
during south~west monscon seascn. Prasad gt al. (1976a)
reported that 65.0 per cent of anorexia in sheep and goat was
due to digestive dysfunctions and among this 53.0 per cent was
due to simple indigestion. Bindumadhav and Krishnamoorthy
{1979) recorded high incidence of digestive dlsorders in large
animals (36.60 per cent) at the Madras Veterinary College
Hospital during 1971-'72. Prasad and Rekib (1979) alsoc reported



a high incidence of rumen dysfunctions during the summor
season. According to Thomas (1983} the incidence of digese
tive discrders in cactle was morc during summer followzd by
winter and rainy seasons in Kerala. He opined that the
shortage of good quality green £odder 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 prcbable causes for high incidence of rumen

discrders in cattle during summer season.
2.2, Etiology

bigestive disorders in cattle weze classifled intc pril-
mary type in which the digestive system was directly involved
and secondary type associated with other diseases (Nichols,
1963). 2According to him the majcc causes of dlgestive dys-
functions in cattle were ingestion of exgess guantities of
feed, improper ratio of nutrlents, infrecuent and lrregular
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 alkalline indigestion. He reported that
simple indigestion resulted from foeding damaged {ood materials
or abrupt change in fscds,especially of inferlor quality, while
ingestion of excess quantlty of easily fermentaoble carbohydrates
resulted in acid indigestion. Etioclogy of alkaline indigestion

wags attrlbuted tc intake of spoiled silage and zrumen putrefactilon



due to intake of poor guality fodder and water. Joshi (1970)
observed that wuminal 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). sSudden replacement of rxicebran with
decorticated salseed in the ration resulted in primary indiges-
tion in large number of dalry cattle (Dash and Misra, 1972).
Dunlop (1972} suggested that feeds rich in non-fibrous carbo-
hydrates, carbohydrate precursors of lactic acild, toxlc doses
of feeds and constituents, psychological and environmental
factors, accumulation of lactic acid in the gastreintestinal
tract, microbial metabolism of lactate and changes in the pH
in the forestomach as etiological factors of acid indigestion.
Drinking contaminated water under unhygenic conditlons 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 dysfunceion and designated it anorexia or ruminal atony.
Acld indigestion in cattle was experimentally produced by
feeding of excess quantity of grains (Svendscn, 1974; Sethuraman
and Rathor, 1979a; Nauclyal gt al., 1978 and Randhewa et al.,
1981). Ingescion of excess quantity of raw rice, sudden change
over to excess feeding of boiled rice, jack fruits, etc. resul-

ted in acid indlgestion in cattle and goats (Aleyas and



Vijeyan, 1981). Alikutty {(1931) experimentally induced

ruminal allalesis in cattle by introrundnal administration

of urca. Thomas (1983) ohserved that simple indigaestion in
cattle resuited Srom dictary sbnormalitiecs liks abrupt changes
in fecds and fseding schedule or variations in tho wator

intoke, Ruminal acidosis in joats was experimentally induweed by
by intreruninsl sdministration of raw rige (Pillal, 10003},

tdver plays an immortant role 4n the malintonence of appo-
tice and in anorsxis there could bo a derangement in 1t Lune
ctioning (Davidson and Pasamore, 1962), Marcton gt pi. (19610
roportad cthat Iin anoroxia of sheep vitamin B!. 2 lavel in tho
liver was lowered sith a decrecse in the sppotite 4n tho anl-
mals affectud. Plankouski (1970) obgerved that in acid indl-
gastion in cattle tonie products absorked Lran the gaotrsc-
intestina) tract moy cause functional disturbancas of hopetic
cells. Heratico insufficionoy was noticed in mest of tho cases
¢f anoraxia agsoclated with aimple, aedd or alkaline indigasc-
tion, impaction ond bleat in cattlo and buffalocs (Pragsed gt gks
1972). In primagy mnon dmpaction of gobu cottio ond Luffalooes
haopatlo dnsufficlensy vas raporked by Prasad and Joghi (1975).
Joshd and Misra (1976) opinad that hepatle injuzy ia sponto-
naocus rumon dysfunctions in buffzloas was eaured Ly damages &0
the livor ecclls fron texing liborataed in thoe forostorarh oo
partments. oienick (1981) cboerved a derangament in che onore-
tory and ictebolic funckions of the Liver ia oxporinontal
runinal geidastic. Randhawa gt gl. {1901} recosded diffuss
coaclation necrosis and micreabscesses in the livor porons

Lt 5l acl X .
chyma In runinal acidoonic in buffalc esives tesherry ot al.



(1904) obsezved that in 307 cut of 1279 sick eattic admitted
o the clinic of Oatoric which had hyperbilirubincmia, anoe
roxia and ;dnal stasis wora found o be tho rost Lroquont
elinical signo. Hypsrbilirubinemlis was due tc failure of
liver to romove unconjugated bilizubin from tho serun hoesuso
of hepatic insufficlency. Rajon gt al. (1083) roported hopatic
damage in non-specific anorexia in eattlc. It was swmested
that hepatic domage was caused by the aflatonins prosent in

tho groundnut cake fed ko thoe animals.

243« Clinical signs

faflund {1967) doscribod the elinioal sione ag dohydraw
tion, hide-bound condition, osunken eyesz and oliguria due &o
acute indigostion in cattlae. Aecording o Dash gt gl. (1972)
and Misra and Singh (1974} the manifestotions of acid indiges-
tion in cottle were subnormal temperature, cold extromities,
dry mzzle, dullness, dehydration, ataxia, dilated pupil,
absance of rumen conkractiong, restlasanons, vataer baloonod
runen, abdoninol pedn, selivation, mild £0 zcuto hympany, ToCUre
boney and dyspnoozns In alkaline indigestion of cattla, high
rumen gt (7.5 to 3,53, putrid fiohy smell to breath, anxicus
painful look, regurgitation of rumen contents, denresced pulsc
ond respiration and roduced rumon rictility wore roportod. In
alkoline indlgastion in cattle Magarajan and Rajamond (1973)
abzervad congested mucous merbranos, dryness of ruscle and
rutrid cdoyr for the rumon contents. Joohi and !Mlspa (1977)

deacribed nimple indigestion as the mlldest form of xumen



dysfunction, manifested by ruminal atony cff-feed and dull-
ness. bpH of the rumen liquor was 5.6 te 7.4 and infusoria
were normal in number and motilicy. 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 liguor, Sethuraman and
Rathor (1979a) described the manifestations of acid indiges~
tion in cattle and buffaloes as anorexia, dullness, suspended
rumen motilaty, accelerated pulse and respiration, arched
back, discharges from the eyes and noscrils, diarrhoea, dehy-
dration, muscle tremors, shifting lameness, jugular pulse,
recunbency and coma. Experimencal rumen alkalosis was mani=
fested by anorexia, tympanit8s, lacrimation, salivation,
passage of semisolid dung, congested muccus membranes, altera-
tion of pulse and resplratory rates, purulent discharge from
the eyes and nostrils, grinding of teeth, groaning, arched
back, offensive odour from the nostrils, straddling galt,
muscle tremors, convulsicns and polyuria. Alikutty (1981)
reported hyperammonaemia, muscle tremors, ataxia, progressive
tetany merging to convulsive episodes in experimental rumen
alkalosis in cattle. Choudhuri gt al. (1981) cbserved drop
in milk yield, cessation of rumen motility, passage of scanty
pasty dung, rough body coat and dryness of muzzle in chronic
alkaline indigestlon. 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 gt 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, subncrmal bedy temperature,

dehydration, shallow resplratlon 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 thelr dlagnosis (Prasad and Rekib, 1979 and
Dirkscn, 1979). Diagnosis of diseases of the digestive
gystem was facilitated by 1ts physical examinaticn (Boddie,
1962; Misra gt al., 1972a and Dirksen, 1979). The normal rate
of rumen motility was recorded as 1-2 per minute and its normal
consistency was deughy (Boddie, 1962). Dirksen (1979} recorded
the normal rate of rumen motility in cattle as 7 to 12 per
5 minutes and hype-motillity or atony was present in all dis=-
orders of the forestomach in cattle. Prasad (1979} classi-~
fled the retlculo-ruminal motllity as hypermotile (3 movements
in 1 minute), neormal (2 movements in 1 minute or 3 movements
in 2 minutes), hypomotile (1 movement in 1 to 2 minutes) and
aconic (ns movements clinilcally perceptible). According to
Blood gt al. (1583} reticulo-ruminal motility in cattle could

be 1-3 per minute and consistency was doughy.
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2e4s1. Examination of rumen iiouor.

Analyeis of rumen £luld fox ika yhysical, bicohenlcal and
miorabial charagteors was consldered as a valuyable 2id in the
diagnosis of diseases of dicestive ayszten in runinants {Mdchols
and Penn, 19583 Jagos £f 2l., 1977 and Dlood 9f al.. 1783),

Zebale Phyoigal shavactors,
2.4.1.1, odcux.

Rumen liquor €£rom haaliby onimals had an ooonzide odour
and this depended on the naturs of mumgn contaats ((Mura
et al., 1972as !isra and Sinth, 1974 Alonca, 1970 and Dirksen,
1979). Almormal odour of ruren liguor of cattle waso roposted
to vary firom Zointly sour to putedd fishy in submagcuto srdnocy
indigestion, pungent in acid indicsstion (Misra gt gl.. 1972b)
and putrid Fishy in alkaline indigastien {(dors aad Singh,
1979 znd Sethuraman and Rathor, 1979b). In opttlio uwith simple
indtgestion odour of the runtn Mouor was fainely arcmasic/
£aintly sour {(Thomas, 1933).

2.4.142. Calour.

Nernal eclour of the rumsn liguor in cattle denonds on
the nature of the dlet, time of feeding and stace of digesticn
(alonss, 1979 and Dirksen, 1979) and it variaes Scom yellowish
brown (Hdera gb al., 19720 apd Nisre and Singh, 1974), grey
and olive 4o brounish greon and mure grocn (Dizhsen, 1979},
groenish brown (Aldlatty, 1981) or greenish yellow (Thomos,

1283). Colour of runen liquer in cattle was yolleuish 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 ligquor in simple indigestion in cattle was brownish

yellow or brownish.
2.4,1.3. Consistency.

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

indigestion of cattle.
2,4.1.4. Blochemical characters.

BH

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),
644 to 6.8 {Alonso, 1979), 5.5 to 7.0 (Dirksen, 13879), 6.8l %
0.005 (Alikutty, 1981), 6.8l + 0.44 (Thomas, 1983) and 6.5 to
7.0 (Blood gt 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., 1972),
4,0 to 4.5 (Misra and Singh, 1974)}. In alkaline indigestion

of cattle the pH of the rumen liguor was increased and the
values reported were 7.5 to 8,5 (Hoflund, 1967}, 8.6 (Nagarajan
and Rajamani, 1973}, 8.0 % 0.08 (Vihan et al., 1973), 7.2 to 9.5
(Misra and Singh, 1974), 8.0 toc 8.9 (Choudhuri et al., 1981)

and B.26 % 0.66 (Alikutty, 1981).
2.4.1.5. Total volatile fatty acids.

Concencration of tatal volatile fatty acids (TVFA) in
rumen liguor of healthy cattle was reported to be 60-~120 mEg/L
(Phillipson, 1977, 87.8 + 3.3 mEg/L (Joshi and Mlsra, 1976),
86 mEg/L (Prasad, 1977), 65 to 95 mEg/L (Dirksen, 1979),

84.3 mEqg/L {Sankaranarayan and Venkatayan, 1980) and 90.69 +
2.27 mEg/L (Alikutty, 1981).

Hoflund (1967) repoxted that the total volatile fatty
acids concentration in the rumen liguor was lowered during
digestive disorders in cattle. Prasad gt al. (1973) observed
an increase In the concentration of total volatile fatity aclds
in the rumen which ranged between 72.0 and 114.6 mEg/L during
the early stages of acid indlgestion. It came down after two
hours due to decreased prcoduction of total volatile fatty acids
at the low ruminal pH. In bovine animals the total volatile

fatty aclds level was found to be 82.89 + 3.1 mEg/L in simple
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indigestion, 149.2 & 13,93 mUo/L in acid Indicestion, 06238 &
6e4 mig/l 40 alkaline indigestion, 87,7 & 3.3 :0g/h in inpam-
tion of umen and 76.9 + 13.2 rilg/L in nudual bloot (Prassd
&k ales 1972). In alkaline indigostion of cattle and huffaloen
low otel volatile £atty aclids levela (63.30 4 %4 mlgfL) wous
recordsd by Joshi and dara (1075). Prased {1977) ncticed a
negative correlatlon katueen the runen pH and total volatile
Eatty aclde and between TVEA and armonls nitvogen of rumen
liquor in pricnavy snorexia of cattle and buffoloos.

Zedelebs Ammonis nitzogon {rms-»m.

Amonia nitrogen concentration of rurmn liquor in heolihy
catble was found &0 be 5.0 to 35,0 my por cesnt {Fhillipson,
1977}, B0 to L3 my per cont {Proamd, 19773, 25.30 & 0.9 ng
por cent {Sethuramen and Rathor, 1979h) 2.0 to 12.0 oy por cent
{Dizkaan, 1977, 13,0 €3 10.0 iy er cont {Sanhagonaroyan and
Venkatayan. 19007 and 13.21 # 1.0} og por cont (Alllmtiy, 1931).

Prasad (197 ruportsl verictlons in the concontrationn
of amsenia nitrogen in the muaea iiguer of gatele In difforbne
evpas of dlgeotive dicorders such as sirmle Jodigostion £12.2 3
143 mg per cont), acdd Indigestion (6.56 4 0,21 my per contd,
alkaline intigesticn (23.01 &+ 2.3 ry por ecntl, irpaction of
rumen (21.7 & 2.3 mg per cont) and rundinal bleat (23.7 ¢ 2.3
mg per contl. PRazed gk al. {1973) cheerved a deerease 4o the
ruren srewnia nierogon lovel in asnly stages of aold indigese

tion and an ingrcase in aikoline indisosticon in buifaloes.
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2.4,.1.7. Microbial characters.

Rumen protozoa

Rumen protozca count was suggested as an ald for diag-
nosis of rumen dysfunctions (Hungate, 1966). Misra gt al.
(1972 @)described the protozoal motility of rumen lLiguor of
healthy cattle ranging from moderate (++) to vigorous (+4++)
with 10 to 30 protozoa per microscopic field. Dirksen (1979)
suggested that the protozoa in the rumen liguor normally varied
according to composition of the ration, feeding time and level

of the rumen fluid from where the samples were collected.

Hoflund {(1967) observed that alterations in the pH of
rumen £luild was detrimental to the survival of rumen microbes.
Dash et al. (1972) noticed the disappearance of protozca when
the pH of the rumen ligquor 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 thelr
motility were reduced without any changes in the pH of rumen
licquor. In primary indigestion in cattle a low (+) to moderate
(++)} concentration of protozca 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 indigesticn of
cattle there was no change in the normal activity and number
of rumen protozoa. Cheudhurd et al. {1981} observed that in
alkaline indigestion in cattle at pH above 8.0 all rumen

protozoa wvere dead. Thomas (1983) reported that the protozoal
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motility in rumen liquor of healthy cattle varied f£rom moderate
(++) to vigorocus (+++) and in simple indigestion it varied from

low (+} to moderate (++).
2,4.1.8. Sedimentation activity time (SAT).

Nichols and Penn (1958) suggested that determlinatlon of
gedimentation 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 licuor varied from 8.0 to
18,0 minutes with an average value of 12.8 min. Prasad gt al.
(1973) observed quick sedimentation of particulate material
of rumen f£luid in both acid and alkallne indigestion in buffa=-
loes, Quick sedimentaticn, unclear sediment and delay in
floavacion 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
20433 4 2.77 minutes in the control animals. Normal sedimen=-
tation activity time of rumen ligquer in cattle from western
countries varied from 4.0 to 8.0 min. (Dirksen, 1981) and
3.0 toc 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 indigestiocn.
24442, Dvaluation of liver function,

Doxay (1971) opined that screening tests of conslderable
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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/glcbulin ratio,
serum chloesterol and serum bilirubin could be used for assess-
ing the functicnal status of the liver (Medway et al., 1969 and

Benjamin, 1985).

2.4,2.1, Total serum protein, albumin, albumin:globulin ratioc
(A:G ratiac).

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 proteln and albumin
reported by Rowlands et al. (1975), Ross and Halliday {1976},
Tasker (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. Plllail
(1980} reported serum protein level in cross-bred cattle in
Kerala as 6.83 g per cent. According to Blood gt 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) repoxted
the normal level of total protein, albumin and albumin/glcbulin
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 gt 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 £ 0.8l ¢g per cent and the serum albumin concentration of
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4,14

i+

0.58 g per cent and the albumin/globulin ratio of
0.77 4+ 0.05 in indigestion in cattle. Hepatic insufficiency
in most cases of rumen dysfunctions in cattle and buffaloes
was revealed by changes in the sexrum levels of protein,
albumin and albumin/globulin ratio (Prasad et al.. 1973;
Prasad and Joshl, 1975; Sethuraman and Rathor, 1979; Bienick,

1981; and Barnouin et al., 1981},
2.4.2.2. Total serum cholesterol,

Though physiclagical variations cccur under varylng
managemental conditions estimation of serum cholesterol level
provided valuable information on the functlonal status of the
liver (Pearson and Craig, 1980 and Clampitt, 1980), The nor=-
mal values of serum cholestercl in cattle repocted by various
workers were 100 mg per cent (Doxey, 1971}, 70 mg per cent
(Dwivedi et al., 1972), 132-159 mg per cont (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
(8inha et al., 1981}, 87.95 + 5.16 mg per cent (Alikutty, 1981),
97-155 mg per cent (Sharonm et gl., 1982), 39-177 mg per cent

(Blood gt al., 1983) and 80-~120 mg per cent (Benjamin, 1985}.

Harvey and Hoe (1971) advocated the estimation of total
serum cholestercl in conjunction with enzymes estimation for
evaluation of liver functions in sheep. Estimation of serum
cholestercl f£or assessment of liver functions was recommended
by various workers and its decreased level suggested hepatic
insufficiency (Gupta gt al., 1976; Mullen, 1976; Mattellb

et al., 1976 and Benjamin, 1985}.
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Z.4.2.3, Blood glucose,

Normal blood glucose level in cattle was reported to be
35455 g per cent (Kaneko and Cornelius, 1970), 40 mg per cent
(Mullen, 1976), 43.7 mg per cent (Rowlands et al., 1977},

64 + 18 mg per 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 (Pillail, 1980}, 41.29 + 2.39 mg per cent
(Alikutty, 1981) and 353-55 mg per cent (Blood et al., 1983

and Benjamin, 1985), In hepatitis due to aflatoxicesis 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,

Bgtimation of total and free bllirubin in the serum was
found te be useful for the dlagnosis 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 i 0.07 mg per
cent (Tasker, 1978}, 0.05 to 0.4 mg per cent (Dirksen, 1979),
0.13-0.31 mg per cent (Baumgarvner and Skalicky, 1980),
0.3~0.4 mg per cent (Sharon et al., 198é} 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 fascloliasis
in cattle and buffaloes serum bllirubin level lncreased to
0,75 mg per cent from the normal level of 0.08 mg per cent.
Mattilib gt ai. (1976) cbserved elevated serum bilirubin level

in hepatitis due to carbontetrachloride toxleity in goats. In
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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 ale (1984) observed hyperbild~
rubinemia in cattle with hepatic insufficiency, Berteni gt 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 gk ale. (1988) reported increased levels of serum bili=
rubin (0,53 mg per cent) in non~ specific anorexia of cattle.

244.3. Ireatment.

Stevens gt 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 ¢0f B-complex vitamin and antihistemines as
supportive therapy for grain engorgement in cattle.
Gnanaprakasam (1970) reported that oral administration of
antacids, fresh rumen liquor, antiblotics and parenteral admie
nistration of f£luids and electrolytes, thiamine hydrochloride
and antihistamines were effective for treatment of ruminal
acidasis in goats, Slamina et.al., (1970) treated the ruminal
acidosis of cattle with a proprietary preparation consisting of
buffer salts,stimulants,godium propionate and trace elements.
He ohsexved that within forty-eight hours of the treatment,

yominal pH, yolatile fatty aclds 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 yvitamin-B-
complex and liver extract at a dose rate of 1 ml each per 50 kg
body welght 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 ¢attle satisfactory
response was cbtained when treated with'Himalayan Batlsa' and
treacle (Dash and Misra, 1972). Misra and Singh (1974) found
that oral administration of 200 mi of 5% lactic acid effective
for alkaline indigestion and magnesium carbonate or sodium
bicarbonate at the rate of 225 g initially fiollowed by 30 g for
few days in acid indigestion for correcting the ruminal piH in
cattle, Subsequent to the correction of ruminal pH.’Himalayan
Batisa and.&dvogen'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 Muxvomica was also given orally as a rumena-
torle for early restoration of rumen motility. Oral admini-
stration of 'Anorexon' tablets at the rate of 1 tablet twice
daily followed by antacids for two toc three days was found to
be effective in the treatment of non-specific anorexia in
bovine animals (Prasad_gt 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 acld 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 licquor and
parcenteral 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 trange
plantation orally and 5 per cent dextrose saline and anti-
histamines parenterally. Allkutty {(1981) observed clinical
xecovery in 67.70 per cent of experimental cases of alkallns
Indigestion in cattle treated with a therapsutlc regimen con-
sisting of partial evacuation of rumen contents followed by
intraruminal administration of lactic acld, parenteral adml-
nistration of 'Betnesol', 'Thiacal' and B-complex with liver
extract and cral administration of ccbalt sulphate and frech
rumen liguor. In addition molasses and rice gruel were given
intraruminally as a supportive therapy. Thomas (1983) tried
two lines of therapy for simple indigestion in cattle one of
vwhlch comprised cral administration of bitter stomachics
{rmmonium carbonate, pulvis zingiberis, pulvis chiretta and
pulvlis nuxvomica) and parenteral administration of 6 ml of
liver extract with vitamin B complex for four consecutive days.
In the other modlified line of therapy oral administration of
‘anorexcn’ tablets at the dose rate of 2 tablets daily for 3 days

and bitter stomachics and parenteral administration of ‘calborol’
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(calclum borogluconate) at the rate of 225 ml daily for

2 days were glven. McdiZied line of therapy was found
superior to conventional line of therapy for the managemont
of simple indigestion in cattle. Blood et al. (1983) reco-
mmended oral administration of magnesium hydroxide (400 o/
450 kg body weight) or $ per cent acetle acid or vinegar
(510 litres) depending on the pH of the rumen in case of
simple indigestlion in cattle. Reconstitution of the rumen
flora by cud cransplantation was also found to be highly
effective. In ruminal acidosis cral adninlstratlon of magne-
gium hydroxide (500 g/450 kg body welght) and parenteral admi-
nistration of 1.3 per cent solution of sodlum bicarbonace
and £lulds and electrolytes were suggested. Admindstration
of antihistamines, corticosteroides, thiamine 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 malntained at the University Veteri-
nary Hospitals, Mannuthy and Trichur and from the f£ield
veterinary hospitals at Arimboor, Anthikadu and Pattikadu

for a period of five years from 1978-1982.

Ten healthy adulit cross-bred cattle maintalned under
identical feeding and managemental conditions at the Unlver-
sity Livestock Farm, Mannuthy were selected at random and
used as healthy control animalg (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 Alenso (1979) £or 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 stored 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
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of wrn liquor and bleod vore collecktad frem both the groups
for analysia as in tho case of animals of tho control group

on day 1, 3 and S.

Andmals of group IT wore glven conventicnal thorapy comne

prising oral adrdnictration of stomachics oo proseribed Dolcuse

R

amonium carbonate - 60 g
Pulvis nuxvomiea - 3049
Pulvis zing beris

rulvis gontdan

Pulvis chirotts - 23 80 ¢
e Pulv IV Sig I BID as clect.

Greup ITII animals vera treated by moddflcd lino of
thorapy comprising of administration 0f 500-1000 mi doxutrose
25% gsolution introvenously, 5 ml of vitamin B comnplox vith
liver extract intramuscularly on alternate days oy 5 days and

stomachlcs orally oo prescribed obove, dally for 5 dayo.

Anslysis of olinical materdals

it of ruren liquor was recerded ifmmedliately after collee-
tion using strips of wide ranged DDE nil papor. Physical
characters of tho rumon liquor and protozcal motility wvere
asgsessed as per the mothod of !Mlara and Tripathy (1963).
Saddrentation Activity Time (SAT) was detormdned soon afear
collection ucing a sample of fresh strained swon ligquor 1o
pox the mothed of Wichols and Penn (1533} . Tobal volokile

Eatty aclds (TVrCA) and ommonia altregon (23:43-;&) levols in tho



rumen llquor were estimated as per the method of Barnett and

Reld (1957) and Conway (1957), respectively.

Estimation of blcood glucese, total cholesterol and total
bilirubin in the serum were made as per 0O-Toluidine method
of Hultman (1959), 2Zak (1957) and Malloy and Evelyn (1937),
respectively. Total protein and albumin in the serum were
estimated as per the biuret method of Huerga gt al. (1964)
and Barthalomew and Deloney (1968) from which the serum albumin/
globulin ratioc was also derived. Statistical analysis of the
data was carried out as described by Snedecor and Cochran

(1967) .
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4. ROSULRS

Data on the incidsnce of anorexia syndrorm dn bovino
anfmals showed its maxitesn provolesce during 1379-00 with tho
highest nunber of cases £rom Noverber to april cvory vear.
Non=spoaldfic cnorexia conctituted 10,25 per cont of $ha (Anal
and 3230 por cent of the digestive disorders in esttic durdady
the paried of 1972«82 (Tables 1 and 2),

Comenecencnt of ehe digease was graducl and waos indicated
by inappetonce, mucopurulent nasal dlschavge, dryness € the
mizzle followed by pacling of its epithelium, conocipoticn oy
dlarrhoaa, weakncos, awoclation and alsoe reduction In mill:
visld in lestating anlmnls. As the ddscase prowoenscd vorying
dagree of ancrexic pravailed, 7Temporaturc was noxmal, pulso
weak and rapid, respiration vas uckmal, but somcel oo Lzboured
and the visible mnucous menbyones o pale and ecame icteric
in the later stages of the Aisease. Rate of runen motility wvas
reduced and feeblo in strongth with runination roenatlning suoe
rponded.

in hoalthy cattle (groap I) rumen lidquor had oreoniche
yallow calour, avcaitle odour and nodergtely thick cenoistoncy
with vigorous {(++4) protozoal motility. The mean volues of i,
sedirmeontation activity tine, mmonda nitrogen ond total volos
tile fatty nelds ecncentrations oz 6.62 4 0104, 1467 &+ 2,530
minutes, Ga1 % D33 13g por suvnt and 72,03 & 2.31 nBy/ L, £eopoee
tively (Tablic 3). Tho mcan values of hloocd glucoac, total
cholesterel, total bilirubin, total protoin, albunin and



albumin/globulin ratic in the serum were 561.78 + 0.69 mg per
cent, 1l17.41 % 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).

Samples of rumen liguor of animals of group II were
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, 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 mEg/L respectively
on the first day (Table 5). The mean values of blood glucose,
total cholesterol, total bilirubin, total protein, albumin
and albunin/globulin ratioc 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 observatlon, 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 aclds 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 mEg/L,respectively (Table 7). The mean values of blood



glucose, total cholesterol, total bilirubin, total protein,
albumin and albumin/glokbulin ratic in the serum were 40.69 +
3.55 mg per cent, 93.45 + 4.18 wg per cent, 0.26 X 0.05 mg
per cent, 6.67 + 0.06 g per cent, 2.88 4 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 liguor and blocd glucose, taotal
bilirubin, total protein, albumin and albumin/glebulin ratic
in the serum in diseased animals were found statistically

significant (P« 0.05).

Animals treated with conventional therapy (group II) did
not show any clinical improvement on the third day. Still they
had depressed sppetite , suspended rumination and feeble rumen
motility with lts 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 alsc noticed.
The rumen liquor of group IT animals on the third day was light
yellow, clive green or greenish in colous, 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 volatlle 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 mEg/L, respectively (Table 5).

The mean values of blood glucose, total cholestercl, total



bilirubin, total protein, albumin and albumin/globulin ratio
in the serum were 45.71 + 1.58 mg per cent, 118.14 + 6.22 my
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, ammonila
nitrogen level and total volatile fatty acids concentration
were 6.96 * 0.06, 15.5 # 1.16 minutes, 10.8 * .57 mg per cent
and 66.3 + 5.82 mBEg/L,respectively (Table 7). The mean values
of blood glucose, total cholesterocl, total bilirubin, total
protein, albumin and albumin/globulin ratioc 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 k 0.10 g per cent, 3.10 % 0,07 ¢ per
cent and 0.82 # 0.03, respectively {Table 8). 1In 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 volatlile 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. Millk production further reduced and animals
became weak and emaclated. Animals treated with modified
therapy have became clinically normal by the £ifth day. ani-
mals started feeding normal rations and milk production
increased considerably., Samples of rumen liquor of group IX
animals on the f£ifth 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 volatlle fatty acids concentration were 6.77 4 0.88,
17.5 # 0.67 minutes, 11.2 4 0.51 mg per cent and 50.2 %

3.13 mEq/L, respactively (Table 5). The mean value of blood
glucose, total cholestercl, total bilirubin, total protein,
albumin and albumin/glcbulin ratic in the serum were 45.66 +
1.20 mg per cent, 106.85 + 5.02 mg per cent, 0.36 % 0.02 mg
per cent, 6.5 x 0.10 g per cent, 2.93 + 0.10 g per cent and

0.80 % 0.04, respectively (Table 6).

Cn the £ifth 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. Thelr
protozoal motllity vere vigorous (+++). The mean valuss of
pH, sedlmentation activity time, ammonia nitrogen and total
volatile fatty acids concentration were 6.82 + O.11, 15.3 4
0.87 minutes, 10.6 4 0.79 mg per cent and 70.4 + 5.47 mEg/L
respectively (Table 7}. The mean values of blood glucose,

total cholestercl, total bilirubin, total protein, albumin



and albumin/glebulin ratic in the serum were 54.43 + 1,51 mg
per cent, 109.03 x 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 IT animals
comparlson of data between the first, third and £ifth days of
therapy, no significant variations were observed, In group III
animals, decrease in the ammonla nitrogen level and increase in
the total volatile fatty acids concentration in the rumen ligquor
were statlstically 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 statlsti-

cally significant (P£0.08).

On comparison the conventional therapy with modified
therapy, 1t was found that there were significant changes in
the sedimentation actlvity time and total volatlle fatty aclds
concentratlons In the rumen liquor and blood glucese level and
serum bilirubin levels in group III animals given modified

therapy (Table 11) (P£0.05).

On comparison of data between the f£ifth day of therapy,
decrease in the sedimentation activiity time and increase in
the total wvolatile fatty acids concentration observed in the
rumen liquor in the group I3l animals were found to be signifi-
cant. Increase in blood glucose and decrease in the serum
bilirubin observed in ihe same group of animals were alsc

statistically significant (Table 11).



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

-

Digestive disorders Non-specific anorexia Percentage of
Year Total cases non-specific
Number Percentage Number Percentage anorexia among
digestlve dis-
orders
1978 18627 6525 35.02 829 9.81 12,7
1979 17606 5705 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 33.88 10334 10.95 32.30




Table 2. Month-wise incidence of non-specific ancrexia in cattle for the pericd

1978-1982

Month 1978 1979 1980 1981 1982 Total
January 182 353 424 208 11s 1283
Februarcy 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
Magust 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 308 320 392 178 123 1391

Total 1829 2925 3118 1478 584 10334

ve



Table 3. Ivcluation of rumen liguor for physical, niercbizl and biocchemical characters in
hoalthy control cattle (Croup I)

5le hninmgsl Ay Colour  Jdour Consls- protocezi Sedi-ento- pH armonda Tokal
HCe No. {ycars} soncy  motiliecy tilonm acti- nitrogen volatil
vity tire (g £atty
{2 aclds
{mdnutes) { b/ 1)
1 1019 5 Creenish Aromatic Thick {(5+) 17 7.0 B0 70
yelow
2 813 4 “ ” o B 15 Fall 9.0 90
3 795 & hd w " " i7 6.5 B &5
4 545 & » © " 4 12 GeB 5.0 70
8 &89 4 v B hd " 13 Ge3 G40 &5
5 640 [+ o " s o 18 ¥i 2.0 62
7 433 7 " " e " 16 So7 9.0 82
g 219 6 d “ b @ 4 b7 Cef2 78
9 746 5 o - u - i3 5 D3 g3
kis} 34z 4 u @ o " 19 543 8.0 76
ean & SuTe 1.7 6.62 Be1 7248

10530 23.104 #0.38 +2.31




Table 4. Dicohoinieal walues in bleod of esattle cantrol group {Sroup I)

Sl. Andmal 2lood Total scrum Total gerum Total sciun Serum AG

Yo. 1o. glucose chelestarol  bilirsubin protein slbumin ratic
{mg %) (g 98) {mg 3 {g %) (g %

1 1019 $9.8¢ 150,25 0.2 58 3.2 0.83
2 812 80431 93.87 0.3 Be5 3.4 1.09
3 795% 55,81 125.45 Ge3 Te5 3.8 1.15
4 545 59,04 B85.00 Qa2 72 3.6 1.00
5 6353 64,40 135,00 0.2 e 3.7 057
8 540 62425 124,22 0.3 7.8 3.8 1.18
¥ 433 63,08 150,60 Ged 645 3.1 .21
8 310 60450 92.85 0.2 70 3.3 D82
9 e 60.25 123,00 De3 6.8 3.5 1.06
io 340 62.37 108,46 Ge3 5.5 3.2 Q.95
lican 51,73 117.41 0.27 7.01 3.46 1.01

‘L‘ Selie 3‘3.69 i1035 i‘DQ'jg 3.‘_0015 10.08 ;_5_0.03




Tahle 5, Trhysical, nicrobial and blochemical characters of runen liquor of cattle
with nonespecific anorenia given convontional thezrapy (Group 1IX)

Treatrent days

Daranators t-value
First Thivd Fifth
Colour Light yclliow, Ldcht vellow, Light yellow,
clive green or olive green or ailve green or _
grgenish greeniah greenish
Odeur Aromatic Arcmatic Azoratic
Conaiseonay Thick Thick thick
protozoal motility (9, (4 and (47, (v4) ond {4}, (++) o
{+44) {+4) [ER =5
SAT fminutesy 17.50 = Q.88 13.70 % Cu60 17.50 & Q.67 WS
¥ G463 £ 0,12 3476 & 0012 5.77 & 0.88 1S
mas-n (g 99) 11.40 & 0.684 12,30 3 G8C 11.20 & G.51 43

fotos Clindcal cascs stulleds

HS = Not significant

Noz. D 4079, 4529, 5449, 567G, 5676, 3672, 3314,
3993, 4041, 4171, anl 5563 of Veterinory
Colic lloonical, oamuthy.

rE



Table 6. Blochamical changes in blood in cattle with non-specific anorexia -

conventiocnal therapy group (Group II)

Parameters First day Third day Fifth day t-value
Blood glucose (mg %) 46.37 + 2.75 45,71 = 1.58 45.66 * 1,20 NS
f;ga;;) serum cholesterol 4146 49 4 6,71  118.14 + 6.22  106.85 & 5.03 NS
Total serum billrubin 0.40 + 0.03 0.39 + 0.05 0.36 + 0.02 NS
(mg %) - - -

Total serum protein (g %) 6.53 % 0.10 6.59 + 0.08 6.5 % 0.10 NS
Serum albumin (g %) 2.95 £ 0.09 2.94 # 0.11 2.93 + 0.10 NS
Albumin/globulin ratio 0.82 + 0.02 0.84 %+ 0.02 0.80 % 0.04 NS

NS ~ Not significant

L

gt



Table 7. Physlical, microbial and biochemical characters of rumen liquor in cattle
with non-specific anorexia - Modified therapy group (Group III)

Parameters First day Third day Flfth day t-value
Colour Greenish, greenish Greenish, Greenish,
vellow or light greenish yellow, greenish yellow,
vyellow olive green or olive green or
light yellow light yellow
Odour Aromatic -~ slight Aromstic -~ slight Aromatic
offensive offensive
Consistency Thin to thick Thin to thick Thick
Protozmal motility (+), (++), (+++) (4, (1), () (++5)
SAT (minutes) 17.90 + 1.28 15.50 + 1.16 15.30 + 0.87 NS
PH 6.87 % 0.07 6.96 + 0.06 6.82 + 0.11 NS
N -N {mg 9% 12.80 + 0.59 10.80 + 0.57 10.60 # 0.79 3.585%
TVFA (mBEq/L) 55,50 £ 3.93 66430 + 5.82 70.40 £ 5.47 2.756P
4.0532
3.264

Note: Clinical cases studled: Nos. B

* Signilficant at P £ (.05
NS - Not significant

1858, 1871, 2341, 2560, 3459, 3641, 4019,
5222, 5452 and 6353 of Veterinary College
Hospital, Mannuthy.

a ~ t values for comparing f£irst and thirxd day values
b - t values for comparing first and fifth day wvalues

6€



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

Parameters First day Third day Fifth day t-value
. 4.3752"
Blood glucose (mg %) 40,69 + 3.55 51.48 + 2.21 54.43 + 1,51 Sib*
4.

Total serum
cholestorol (ng %) 95.45 + 4.18  103.37 + 4.62 109,03 + 9.87 NS
Total serum 0.26 + 0.05 0.25 + 0.02 0.25 + 0.04 NS
bilixubin {mg %) tET & e ROt ¢ -
Total serum 6.67 + 0.06 6.68 + 0.10 6.54 + 0.06 NS
protein {g %) . = 0. «68 % O. . + O.
Serum albumin (g %) 2.88 + 0.03 3.10 + 0.07 3.04 £ 0.05  2.32°
Albumin/globulin ratic  0.76 + 0.01 0.82 + 0.03 0.87 + 0.03  4.44°

* Significant at P <« 0.05
NS = Not significant

a - t values for comparing filrst and third day values
b - t values for comparing flrst and f£ifth day values

o¥



Table 9. TUhysical, microbial ond plochemical changes in runen liguor - compardson
hetueen group L (conteol) and group IT (ancrexia group) boforo treatment

5 Healthy cattle Ton=spociilc t-value
Paramoters (Moo + SuT.) ancvexia
{"ean % S.E.)
Colour Grecnich yellow Light vellow, -
7reenish yeliow
Odoux Aromatic Arcnatic -
Conalstenay Thick hick -
Protozoal motility (4++) {aeid e {44) -
Sedimontation activity X ;
el (SAT) (alnutos) 14.70 & 532 17.4D # 0.88 2461%
pH Geli2 + C.104 6409 % D,.12 Ded4
nmmonia nitrogen (mey 55 8,10 & .38 12.40 % 0.64 4445*
Total volatilo fotey
acids (TVrA) (oL 72,80 £ 2.21 S0460 # 3434 3,938*

# Significant st P<0.G5

v



Table 10. Biochemical changes in blood - comparlson between control and anorexia

groups
Parameters Healthy cattle Non=specific t-value
(Mean + S.I.) anorexia
(Mean + S.T)
Blood glucose (mg %) 61.78 % 0.69 46,37 x 2.75 5.43*
Total serum cholesterol 117.41 + 7.35 116.49 + 6,71 0.093
{mg %) - -
Total serum bilirubin 0.27 * 0.02 0.40 % 0.03 3.28%
{mg %) - -
Total serum protein (g %) 7.01 # 0.15 6.53 + 0.10 2.66%
Serum albumin (g %) 3.46 + 0,08 2.95 + 0.19 4.21%
Albumin/globulin ratio 1.01 + 0.03 0.82 + 0.02 4.55*%

* Significant at P«<0,05

(A7



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

Parameters Conventional therapy Modlfied therapy t-value
(Group II) {Group III)
(Mean 4 S.E.) (Mean # S,E.)
Rumen licuor
Colour Light yellow and Greenish, greenish -
greenish yellow, olive green
and light yellow

Odour Aromatlc Aromatic -
Consistency Thick Thick -
Protozoal motility (+Ys (44X, (+4) () -
ey o ety 17.87 + 0.71 16.23 + 1.30 1.190
pH 6.74 & 0.10 6.86 4+ 0.88 0,257
Ammonia nitrogen (mg %) 11,63 % 0.67 1l1.4 + 0.65 0.498
Total ‘(’r"nég/tﬁe fatey 52.77 + 3.59 63.4 % 5.07 2.803*
Blood
Blood glucose (mg %} 45,91 + 1.84 49.06 + 2.42 3.697*
Total serum cholesterol (mg %} 116.16 x 5.98 102.61 + 6.22 0.226
Total serum bilirubin (mg %) 0.38 + 0.03 0.25 # 0.03 2.737*
Total serum protein (g %) 6.54 & 0.09 6.63 + 0.01 0.239
Serum albumin (g %) 3.0 +0.1 2,97 + 0.05 0.990
Albumin/globulin ratio 0.81 + 0.02 0.81 + 0.02 1,681

* Significant at P<0.05

Note: Comparison made based on
of treatment

the last (5th) day

%74
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5., DISCUSSION .=

Daﬁa on the incidence showed that 33.89 per cent of the
total diseases in cattle were digestive diso:ders (Table 1
and Fig. 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 fofmed 10.95
per cent of the total and 32.30 per cent of their digestive
disor&ers during the period of five years from 1978-1982.
Season has apparenﬁly influenced the inciden¢e of non-specific
anorexia in cattle és cbserved under the present investigation
in that larger number of animals were affected during the
months from November £o April every vyear (Table 2 and Fig. 2).
Thils was similar to the tfend 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'syhdrome 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 gt 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 (Joshi and
Misra, 19773 Prasad, 19773 Thomas, 1983; Blood et al., 1983
and Rajan et al., 1988). Inappetence, reduced rumen motility
and suspended rumination cbserved in the present study were
in agreement with the earlier cbservations 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 a reflec-

tion of the pathodogical changes in the liver,

5.2. Rumen liguor

5.2.1. Physical charagters.

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
Dirksen, 1979) and the greenish yellow colour cbserved in
the case of healthy animals could be associated with the
green fodder given to them ad libitum. Odour of the rumen
ligquor in healthy control cattle was aromatic similar to that
reported by Misra et al. (197zax Misra and Singh (1974},
Alonso (1979) and Thomas (1983). The aromatic odour of the
rumen liguor was imparted by the volatile fatty acids and

protein digestion in the rumen (Alonsoc, 1979}. Moderately



thick consistency of rumen liquor in the present study was
in agreement with the findings of Misra et al. (1972a),

Dirksen (1979%9) and Thomas (1983).

In the case of group II and group IIT animals the rumen
ligquor was light-yellow, greenish-yellow, olive green and
greenish (Tables 5 and 7) which were in falr agreement with
those described as the colour of normal rumen lLiquor in cattle
{(Mlsra et al., 1972g; Dirksen, 1979 and Alonsc, 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 volatille fatty acids. The
offensive odour of the rumen liquor became arcmatic on the

£1lfth day in animals given modifiled 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 observatlons of Misra et al. (19722)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 liguor of diseased animals was poor (+) to vigorous
(4++) (Tables 5 and 7) which was similar to the ocbservations
made in digestive disorders of cattle by Dash and Misra (1972)
and Misra gt al. (1972g), Abnommal 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 lliguor (Alonsc, 1379). In the pre-
gent study though the internal environment of the rumen was
not altogether changed from the normal, decreased protozocal
motility might be due to insufficient supply of substrates
necessary f£or their optimum growth and multiplication. Pro-
tozoal motility in diseased animals became normal followlng
the improvement In feed intake as a rasult of modifilied therapy

(Table 11).

5.2.3. Sedimentation activity time.

Mean sedimentation activity time of 14.7 i 0.539 minutes
observed in animals of the healthy control (Table 3) was well
wlithin the normal ranges of 8.0-~18.0 minutes (Misra et al.,
1972a)and 14.625 % 0.65 minutes (Thamas, 1983). Iower sedi-
mentation activity time values of 4.0 to 8.0 minutes (Dirksen,
1979) and 3.0-9.0 minutes (Blood et al., 1983) for exotic
animals and higher values of 20.33 4 2.77 minutes in Indian
crosg-bred cattle wvera 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-speclflc anorexia the significant
increase in sedimentation activity time from the normal value
of 14.7 * 0.53% minutes to 17.65 + 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 primery indigestion (Misra gt al., 1972bpand
Thomas, 1983). Decreased microbial fermentaclon could be due
to lack of sufficient supply of substrates in the rumen because
of anorexia prevailed. Following the modified line of therapy
the sedimentatlon activity time gradually became normal when
the animals started consuming their normal ration (Table 7

and Fig. 3).

5.2.4. Blochemical 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), Alikutty (1581}, Thomas (1983) and
Blood gt al. (1983). The pH of the rumen ligquer depends
upon the composition and nature of the feed which in turn
Influence the production of total volatile fatty aclds,
ammonia nicrogen and secretion of saliva (Hoflund, 1967 and

Prasad gt al., 1972).



Mean value of rumen pH (6.78 + 0.01) in dlseased animals
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

consuned 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
wag in falr agreement with the normal values of 5.0 to
25.0 mg per cent (Phillipson, 1977) and 8.8 to 11.3 mg per
cent (Prasad, 1977). Statistically significant varlat.on
obgerved in the present study could be due to lack of lIntake
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, fermentatlion of proteins including microbial
cells yields ammonia. Prasad (1977) and Scariabrick (1984}
reported an inverse relatlionship with 1lncreased total volatile
fatty acids and low ammonia nitrogen, indicated good mlcrobial
activity. Increased ammonia nitrogen and decreased total
volatlile fatty aclds concentration indicated poor microbial
activity. Poor microblal activity in the present study as
revealed by prolongation of sedimentation activity time and

poor protozoal motility could be a contributory factor Eor



the clevated ammonia nitrogen level in the ruwn. Siniiloe
elsvation in the rumen ammonia nltroogen level as a zegull of
decreased utilization of ammonia by tho ruen niczobesn li 4ho
sbsence of sufficient soluble carbohydrates was also mado by
Hungate (1966), TFurther, concentration of amwondan nlirocgen
may be increased duc to endegoncus matabolisn ©f nea~crozing
micrcbes. Cytolytic bocteria may also digeot ond formont
other rumen organisms when soluble arbohydrastes verc .jcarce
and thds moy alsoe lead to increasz the ammenia nitzogen lovel
in the rumen liquor. The ammonia niltroen level in tho
group IITI animals wers gradually reducsd f{rom third day onwarlds
following the intako of concentrate ragion as o rosult of

medified therapy (Table 7 and Fig. 3b,
Se2e443. Totul volatlile fatty agida,.

Mean valuc of total volatile flatty acid concontration
in the rumen ligquer of healthy cattle wes 72.8 + 2431 mblg/L
(Table 3). It wos comparable to the values roported by
Phillipson (1977} and Dirkson (1979) but lowor thon tho
values of 87.0 & 3.3 r2y/L and 90.69 % 2.27 nBg/L roported
by Joshd and !dara (1976) and Alilmutty (1981), rospoctively.
Concontration cof total volatile fatty acids in tho ruwen
licuer was influcnced by the type of {eed, stooe of digastlon
and sampling of £he rumen licuor (Alonso, 1079} .

tican value of total voiatile fotty acids concontrotion

in rwwn ligquor of diseased animals Woo 56460 % 334 mio/l.

Decreascd levels of total velatlilo fotty acddn in the purem



ligquor in digestive disorders of cattle were reported by
Hoflund (1967), Prasad et al. (1973) and Joshi and Misra
{(1973). 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 (1972) also
cbserved that the total volatile fatty acids concentration
were low in cattle that have lost appetite or on fed ratlons
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
ratic 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 reduetion 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~

THR\SS\\“
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Chances in tho total protein, albunin and albumin/globulin
ratio 4in the serun in cottle uith hépar,ic inougficiency
wore alco reported by Prasad et al. (1973), Prasad and Jochi
{1975), Sethuraman and Verma (1979), Blenick (1972) ond
Barnouin’gt al. (1981},

Se3¢2. Totel sexrum gholestercl.

The total zerum chalesterc)l levels chserved in the
diseagad aniralo did not reveal any significant changos.
The values recorded in the hoalthy and diseased aninala of
the present ctudy ranged betweon 80-1%0 mg per cent and
80~185 mg per cent respectively. Such wide vardatlon in tho
nermal level of sexum cholestercl in cattle was reported by
Tasker (1978), Baumgartnor znd Skalicky (1979}, Charon gt al.
(1582) and Blecd gk al. (1983). Because of thic wido vosla-
tion in the normal cholestorel level changez duc to hepatle
insufficioncy worc not xeflected in the serum. Dizkooa (1979)
opined that total scerwn cholestorol was of lindtold usefulness
in detacting l!:ver dlaeasos bacause of its wide varlability
and 1ts gusceptibility to various intermal and external Cace
tors such as age, Sex, breed, stage of pragnancy, lactation,

type of feed and seanon,

5.3.3. Blecd glugse.

Mean blood glucese levol in healthy cattle was 61,70 &
0.69 mg por cent and Was cemrarable uith normal valuos zoposrted

by Tasker (1978), Baungartucr and Skalicky (1979), Shagen



@t zl. (1982), Blood at gl. (1983) and Benjomin (1085). In
the present study diseased animols had alenilicantly decrcaved
bliocd glucose levals (Table 10 and fig. 4). Thisc could be
the offect of liver insufficiency and lack of concentrote
intake by the affected animala, Mllen (1976) and Blood

at al. (1983) reported a decline of bleod glucose loval in
hepatic insufficiency. Propionic acld contribute to the najor
source of (S0-503) blood glucoss of ihe ruminants and the cons
contration of proplonic acld in the gumen ingreased vhen
ardmals wers £ed on oencentrate ration rich in soluble sugaza
and starencs (Breaple, 19713 Phillipscen, 1277 and !lacdonald
et gles 1280).

543040 Tg&:}& sarun biliggbim

Moan value of total bilirubin in the semum of healehy
zattle vas within the nornal range reported by Doxey (19713,
Tasker (1973), Dirksen {(1979), Daunpgartnor and Skalicky (1979,
Shavon gt al. (1932), Blood gt al. (1933) and Benjamin (1083 .
Significant increase in the serun bilirubin obscerved in
diseaszed cnimals usre suggestive of hepatic inoufliciency
(Table 10 and Tige 4). Increazed level of sexrun bilirulxn
in hepotic insufficiency wore also rxoperted by wivedi gi al.
(1972}, Hatedlib et al. (1976), udlenick (1931) and ‘wiheresy
et al. (1@34). The increased serum bilizubin lcvel in the pro-
sent study might be due o interferenge of billary exczeotion dun
o hepatlc eell daomagos The assaclated hepatic fnsulficiency

in anen=specific ancreoxia coculd preswnably be due to incecstion



of fungus affected groundnut czke as reported earlier by

Rajan et al. (1988).
5.4. Treatment

Non~specific anorexia in cattle treated with alkaline
stomachic and rum@natorics were found ineffectlve, Animals
remained anorectic oven on the f£ifth 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 emaclated. Comparison of data
between the first, third and f£ifth day of therapy, did not
reveal any significent variation in any of the paramecers in

rumen liguor and blood (Tables 5 and 6).

On the third day of cbservation appreclable clinical
improvement was cbserved in group III animals glven modified
therapy. Improvement was shown by increased feed intake,
resumption of rumlnation and stronger rumen metility which
was one per minute in rate. Slight inccease in milk yleld
was alsc noticed. On the £ifth day animals became clinically
normal and kcgan €0 consume nocmal ration and milk production
increased considerably. Ammonia nitrogen level decreased
from 12.8 4 0.59 mg per cent to 10.8 % 0.57 mg per centk,
total volatile fatty acids concentration lncreased from
55.5 4 3.93 mEg/D to 66.3 £ 5.82 mEg/L in the rumen liguor
and bloed 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 be statletically significant (Tables 7 and 8

and Plge 3 and 4} On the £1£th day of treatment armonia
nitrogen level further decreased o 1046 % 0.79 per cont and
total volatile f£atty aclds concentration inereased to MW.4 %
5447 mig/N in the ruren liquors Increase in the blood glu-
cose lovel 0 54.43 4 1.51 mg per cent, sorum albunin to

3.4 & 0.05 g per cont and albunin/globulin ratio in the serun
£0 0.87 4 (.03 observed in group III andmils on the £if{th day
were alsc found to bs statistically sicnificant (P« G.05)
(Tables 7 and B8 and Plg. 3 and 4). The variation in the
manonla nitracen level and total vaelatile fatty andds concen-
traticn in the rumen idquor on the third and £ifeh day in
group 1IT animals might be due to improvement in the Iintake

of cancentrate rakion ond microbial fermentation. Increase in
tha bicsd glueosa, albumin and albumin/globulin ratio in tho
aerum could bs due to the effect of resumption of pormal
hepatile funstion and increase in the proportion of ¢lucogenie

volatils fatty acids 4in the rumen.

Modified lina of therapy was found to ke supericr fo
the ecnventional thorapy for the clinical wanagement of
nonespecific onorexia. This was indloated by the sionifi-
cant reducticn in the sadimentation activity time and incrcase
in the total velatile fotwy aclds coneentration in the runen
licuor and decxease in the total zerun bilizubin levels 4n
aninals with medified therapy (Table 11). rarenteral sdni-
nistraticn of 25 per cent solution of dextrase and vikamin De



complex with liver extract hastened the recovery in animals

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
vere observed (Blood gt al., 1983 and Jenkins, 1982)., Paren-
teral use of vitamin B complex has been recommended in bovine
anorexia (Kadvekar and Murkibhavi, 1971; Prasad, 1979 and
Prasad and Reklb, 1979). According to Jenkins (1982) liver
could resist many forms of injuries when its stored carbo-
hydrates and protelns were adeguate and its functlonal effi-
ciency impaired when hepatocytes were laden with fat. A high
glycogen content could protect the liver cells from damages
and supplementatlon of water soluble vitamins will act as
cofactors for carbohydrace metabolism which assists the repair

of liver damage.
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8, SUMMARY

Basesd on the data for the period from 1973 to 1062
non-spacifia ganorexia in cattle had the maximun incidence
during the yeor 1979-1080 and maxirun cages recorded from

November 4o Aprll every yoar.

Tuenty eclectsd clindical casas of nonspeciflie ancresxio
srasented at the Unlverslty Veterinary Hespltal, !lannuthy
vare divided intn groups of ten each (Group IXT and Croup III)
and utilized for this study. Courss of the disaase wag
feclloved dodly and samples of rumen ligusr and blood uere
coliected for analysis on the first, third and {ifth day of
admissian in the clinlc., Important clindeal sicns cf thio
syndrome wera inappatance, mucopurulent nasoal dischargs, drye
ness of tha rmzzle fellewed by peeling of its epitheliun,
constipation or diarrhosa, weaknaass, enaclation and alco
marked redpotion in the milk vield in tho lastoting animolo.
As tho disease proyressed vasying degrec of anorenia prevailoels.
“heir rcctal temperature was noxtal, pulce veal and rarid,
respliraeticn norinl bat conmetimes labourad wn® thoc viasiblo
micous merisranes tore pale or became loteric Iin tho lotor
stages of the diskase, Ratc of rumen motdlity was reduced
and feeblo in strongth with ra~dnation genalndng susrponded.
Sarples of rumen liquor were asllected from ton apparentiy
healthy and tventy discased catiie on ths Lirst, third and
£1feh day of obsexveiions ond analyzed for physlcal, nlcrobial

and blocherdoal charactors. Jloed campmles usre collected ot



similax lntervals and analysed for glucose, total cholesterol,
total bilirubin, total proteln, albumin and albumin~-globulin
ratio in the serum. Conventional cherapy comprising cral
administration of alkaline stomachics in group IT animals and
modlfied line of therapy comprising parentoral administration
of 25 per cent solution of dexirose and vitamin-B-~complex with
liver extract and cral stomachics in group ITI1 animals vere

adopted.

No significant changes in the physical characters and
the pH of the rumen iiguor in the diseased animals werce nociced
during this sctudy. Protozoal motility was poor (+) wo vigocous
(+-+) and sedimentation activity time was prolonged signifi-
cantly on the first day of admission in the clinic. Increase
in the ammonla nitrogen level and decrease in total velaevile
fatty acicés concentration in the rumen liquor okscrved on the
first day were significant., Blood glucose, total bilirubin,
total protein, albumin and albumin-globulin ratio in scorum

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
observacion. The decrease in the ammoanila nitrogen level and
the increase in the total volatile fatty acids concentration
in the rumen liquor observed on the third and £ifth day in
animals ©f group III were statistically significant. Dlood
glucose, albumin and albumin-globulin ratic in the serum were
also increased significantly on the f£ifth day in group III

animals.



Following modified line of therapy the diseased animals
of group IIT became normal within three to five days. Clini-
cal improvement was indicated by increased appetite, rsvival
of rumen motillty and rumination and also increased milk yield
in the lactating animals, Dccrease 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 £ifth day of therapy. Increase in blood glucose,
albumin, albumineglobulin 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 nonespecific anorexia in cattle.
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