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FHTRGDUSTION

Eﬁgastiva.diéaxﬂgrs a&ﬁatﬁt#ﬁ@ onie of thy aost oodomol
elindgsl problemsvhich ssrlously sffect ths heslth and
sroduetion in cattle, Incidence of digestive dysfunctions
in eattle hog been fa@or%@ﬁ in great detalia Srom other
narts of the country.an& from abroed (Micholg, 1963 Wdall,
1964 Hoflund, 1857 Joshi, 197%0; Chekreberihy et 2l. 1974y
Joshd and Mliara, 1974 and Prasad and Rekib, 1979, Smong
these conditions ths icolidence of indigestion as o whole and
sinple indigestion in portlicular, aseociated with dletory
varistions ie roted high (Joshi and Misra, 1974 and rasas
and Rekib, 19792),. Simple indigestion oxisss mainly from
dictetic frregulsritics ongd the cross<hred cattle with
graﬁ&éﬁ production potentlals and feed reguirementc are moge
neone v suffer from dte This is of porticulor importance in
Kerala whers arosa-bred anioals form majorivwy of the wettle
ponulation and there is wide gap hetween rroduction ond.

Azmand Lo good quollity feeds and fodder.

b3

ﬁiﬁraﬁiai @égﬁl&ﬁi@ﬂ ;ﬁ-thﬁ rymen hag & sionifionnt
role ©o play in ths dlgestive fuynotions in rusinents. Tha
Lypee of diet greatly nfiuvsnce the compasition ond
ﬁzﬁcaiaﬁﬁ of the rumea sicrcbes and as such the charecteri-
gtice of the rumen oontents ope gatablished with reference

to feefling and mansgeowntel proagiloes in a‘paxtiaulﬁ:
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area (Alonso, 1978). Normal rumen functions being dependont

upon the supwvivel and activity of rumsn miorobicta, optimim
internal environment is to bo madntained for monimol
production, Eﬁgeaﬁiv@‘@fuﬁuﬁéaiaﬂs greatly clter the
internal environwent of the rumen and hence thay ore of grenst
ioportenas to dairy eattle srodustien, warranting closar

studieg with particular reference to ths above factors,

w&gh.a@vuncim§ knaw1eﬁ§@ in rumen physiclogy the
attention of reesearch workers hos now been foousoe:l on che
aliniacabiaah@miéal aspeats of rumen @yaﬁmﬁqaiané. Minerals
play vital role in the digestive and metabolic ﬁum&ﬁiaaa in
the rumens Mony of then are regulred Lo meintuein normal
motor ., seeratory, digestlw ord abmorptive functions of vhe

alimantary system {(Glood gt al, 1970%. In many

dGiguative
disorders, it is postulated that an sxpogennus or ﬁnﬁ@gen@us'
-ﬁzf&mi&n@y of minorole and vitomine asmist vwhich may e
yeoronsible for the clinieoal man festations of these discosesn
{toflund and Hedators, 1843y Hoflund, 1967p frossd et gl.
1970 end Gupto g ale 1976), Purther detoiled infopmotlion
an the biachemical 2epeets of rusen disorders shell provide
sound bagis for their retional therapeutic monsgemsnt,

Howevor, under the feeding snd menegemantal conditions

- prevalling in Keraloa cuthentic Informations ore meagrely

available for wont of any systomstio studies being undertaken

on theso aopaoatse,



Hance an atbempt has beon made undor the prasent
investigations,

Ie to study the incldenos end seosonal dynomics of

Algestive dlsorders in osttle in the £flgld by

simpla surveylng,

Ze to #vsluste the chsoges in the physical chorsstors
u0d micrabial activity of the guwmen liguor,

3o to evnludte che statys of gome golsated minevals
in rumen liguor and bloody and,

4, bosed on the above observetions to medify and
compary the line of therany with the conventional

tharepy for sinple indigeation in Crossebred cattle,
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REVIDE OF LITHRAETIRS

Z2edy Incidence

aﬁéhais {1963} reporsed tﬁat indlgestion in cottle
cohgtlituted &0«0 per cant of &ll Lllnese traatad overy yeor
at vilsconzin. Udell (1964) rororted thot nearly all cones
of indigeation in catile at Corpell, vere from (otoeber bo
April wi&h,high@at~£r@quﬁney oboarved during the months of
Ootoher and Novsmber end the soagonal inoidence of the '
dimeane wir malnly ﬁatxihutaﬁ to the «hénges in their fead,
On an averags 80.02 per cant of cagos of Algostive dlsorders
presented at Madrog Veterinary Jollege Hospital during 1961
and 1962 wore in@igastion_€ﬁalasubramﬁnian and Sonanathy,
1860, In tropicel crpes of Indis ruwmsn dyofunctions in
bmvinéa w@re'commﬁﬂ.in hot and gunmer saagna!whén rouzhage
wag most Gry ond goarce. But during rainy and winter geassona
ne oppareat iofluence of season or type of raugﬁage on the
inﬁiﬂénc@ 08 indigeation waa'@v%ﬁeﬁ& {Icehd, igﬁm}.< Verms
and Canepathy (1973) obgerved that incidence of indigostion
was 7570 to B1.57 par cent of the total cases admitted fou
war ioud dis&azaﬂ”%aaﬁra~intasﬁinal trigt in gotele,.
Chekraberthy gt al. (1974) reported thet ruwen dysfunctione
iﬁ;@an&ra% ot indigestiong i porticulor were signidicontly
high during soulth=-woat monsaon sgagah {July to Septembar) in

Agsam and the incldence of indigestion was hichest in



gompoeriseon with other rumnsn dysfinetions. 3@5&& and Migra
{1974} recorded high incidence of ruminael impeaction during
sumner when the roughage fead waes Jdoey oang CDaArse. ﬁémmzﬁﬁmg
to them alksline indigestion was more comnon in buffaloes
due to intenaive feeding end the influence of climatie
variations on the incidonee of rfuminel dysfunctlons was leoso
pronounced in buffeices thon In cattls, Bindumadhav end
Krimhnomurthy {(1579) obgerved thot digestive disordsre had
the hichest inclidence anong the total ansam {36460 e r cant)

s well among the medical catagory of carzes (67,90 per cont)
treated at Madras Uhteria@ry College clinic during 1971 ¢o

1972, Prassd ond Bekib (1979a) reported tﬁﬁt rumen dysfunotions
in‘génaral were more nwevalant {(43:10 par cent) during sumwr,
Arong these the lneldence of gimele indigesiion ond runinal |
tympany were comparatively hich and rumen impaotion noticed

orily during sumner.

Zeie Classification

Hicholz {15563} clesgifled Jdigentive disordars into thoogo
wihiieh primapily seiected the digastive functions and thoge
3a¢1n@ary to other. disordsrs, Hoflund {1967) made cliniecal
Clessificution of digestive disturbonces in ruminonto into
three types numely aoid indigestion (pH 4.0 to. 5.5), ko lne
ﬁnﬂigﬁ&aiwﬁ {r#1 7«5 to 25}, ond simple indineotion

{0l G0 to 7.0}, Joshi (1977 categorised rumen dysfunctions



inro dndigeation, leocobicn ang taneny. Radvekar and
Hurkibhovy {1971} grouned bovins snorexit Lnto primary o
#eCOnO6CY.  Pllmury anorexila coeurised of treumptic ond
straumatic types with organic and functisnal tysee under the
lotter ond the funcuioncl type further closmifled into
retritional, micrabisl en? bischemical types. Drosad at al,
{1973} adopted the clossification by Hoflund (1967 with
slight modifications under Indlion conditions o aimnie ,oqis)
and sikaling indigestions, impsction &ﬁ{ﬁ'_bl&zf';. Joshi and
Mimra (1077} clintcelly cluasifien tﬂﬁ@ﬂfﬁgﬁﬂuﬁﬁtiﬁﬁﬂ nLo
& '-‘-i'mr::}le indigesticn, mﬂmga& wiony with dspoction, iadiswstion

with tym@aﬁy and tozle indigestion {acid and alkeline

incigestion} Dused on the physio=potholonieol oxsaination
of reticuloerumen and ol of rusen L&za@a¢ Dirksen (15793
clansified foregromachs disorderes of osttle b<aeﬁ‘on
'biﬁ@hﬁmiﬂﬁikﬁhﬁﬂg@$ in mewn into those acomepinied by %i@ﬂ

pil, low pH ond thoss with norsal nHe

e I "Ziﬁl%‘"«f

Richols {1862) suugected dhat iﬁﬂi@aatimng in cattle
wore caused by ingeetion of inodesuits susnitities of feed,
Amproper ratio of nuts%muz e dnfrequent and lrregular fecding

&g whtqsing. a0 puch of f@&&; £eadn lanking phyﬂwCui



cmnaiaﬂeneg and indigestibla nubgtences, ﬁﬂ@é arviramental
and menagemental conditions mﬁﬂ meny aon=epneoific dleordars.
Boflund {1967) okeerved than iﬁ.majariﬁy of cooee of simsle
Andigestion in cattle socomponied by notmal o (6.0 o T.0)
wa:e'caus&ﬂ by feeding . damoged feod moterisls and formation
ol toxpie hreshdovn prothuts or by ahrust chongs in f@@,Q,
espacinsily Lf they vere inferior in quality. e 5lsc ohserved
that deflciency of roughage resulted in dlsturbances in motor
‘ﬁunmﬁianﬁ\@f the rusen and lsck of rum;natiﬁn-whiah rasulted
in depression of salivery decreticns, Desh ond Misre (1973)
Felorted that sudden champe of feqd by rexloging rice hraaz
with decorticeted s.lsced In the rotions prodused primory
indigeation in lorge numhmr Lot d@lyv caktle. Supte gt gl
{1576 sa:gestsﬁ that defantive ayrzhasiﬁ oy destruction of
thignine i&n the rusen oould be & possible cause for cuvs
dysfunciions in gebu covtle and buffoloes, rasad (19773
reported cesee of hypooslesents cheracterised by hyromotile
or ctonde ruman with normol pi simulsting niﬂwlﬁ indigestion
in cortle. Blood gt sl. {1979% observesd thot crolonsed or
heavy oral sulphonenide or antibiotic ﬂas ing sunpressed the
naormal flara an? Finelly resulted in aﬁmWIe indicestion in
cattle. fueno gt al. (1992 deomnscrated gontro-int eotinal

Byponotility in nognesolium aeflairﬁh BheEE D,



Ze3ele Soid fndiceation,

HoElursd (1967) obaerved acid indicestion in éaﬁtiﬁ
choracteriged by pi of fumzn‘rangin@'fz@m 423 20 85,5 reoulting
from excessive feading of cosily fermentahle earbohyﬁﬁ&taﬁ,
ovareating angd @?&Eﬂ@@ﬂiﬁg‘wiﬁh faddar bect, fecding on
oungentrates rich in stareh and sugar and fecding with
geraincted graing, According to Dunlop {1872} the etiologlesl
factors for ecid indigestion in ruminonts inolude: excesnivs
ingestion of feeds rich in nonefibrous sathohydroces like
wheat, rice, barlaey, oats, corbohydrate precursors of lootic
acis, toxic doges of feeds and constituents, payohologiconl
and environmental factors, starch qunlity ond emylase cetivity,
agewnulation of laciic z0ld Ao gostro-intesiinal troet,
microhlal metebolian of loctie ccld, chonges in pH in force
gtomachs, absorption and fats of laoctic acid and lootate,
ghunges iﬂvraﬁen,@am@iariﬁy afd other toxio fa@&mrm I the
ingesto. Fyparimental rusen ascldosie warn induced by feeding

sxcess quantity of groing (Svehdsan, 1974}, molesaes (Nourigal
and Baxti, 1979 Choudnori et al. 1980 and Sodhi gt al. 1981,
crushed barley grodin (Nourival snd Boxi, 1931) and crushesd
wheat grain (Randhawa et o1, 1981%. Aleysa and Vijovon
{1801} re;mréﬁd that the oticlegical fogtorg of arute
iméigaéticﬂ included excess ingestion of poddy, raw rice,

gudiien chorge over to exvasy feeding of boiled ries,



payasam {(a swest preparation conteining sugor and rige as

maln ingredients) ond ingestion of jrok Srult,

2e3e3s Jlkaline indigestion,

#nnisan‘an& Lewia {1089) obrerved olkaline indigestion
with abpormally high rusen &mﬁﬂniﬁAG&ﬁﬁﬁﬂﬁrﬂtiwﬁ in cottle
Gue o ovarfading protoin rich conscontrites espesially uhen
auait Chaage over was a@xupﬁﬁ Alkoline indigestion due <o
exclusive Zfesding on poddy ewrow for four weeks in qottle
was reported hy Misrs and Tripethy {1953). tioflund (1967}
gioted that ong of the commonEst couses of @ih@i&na indinesticn
in cattle could e intoke of spoiled silege ond rishen ﬁutra~
faction ogourred on dntake of poor fodder ond witer or under
poor stable hyglene, HNagorajlon axd Rejamani (1973 reported
that slholine inéigg%hien in gatile reaulted fropm Jrinking

-eontaminsved and sspwege woter. Dovidowich gt i, (19770
eugarved olkaline indigestion in cattle vhen the wres levs]

i thelr pations warg axoosoive, prasadkgg‘gg. {19735
produced experimnntal alkéline indigestion im cattle by intri.
ruminal odminiwtration of 042 N aofium hydroxide. Sethuramsn
and @osthor {1979bH) iﬁéuced-expﬁrimanta& alkaline indigestion
in couvtls ond Lufloloss ﬁy feading guar socked ovarnlight. |
Alikatty {(1821) ?fﬁﬁ&ﬁ&d sxparimental ruwn olkalosis in
cropse-bred castle in 12 hours by £ecding three renasted coses

o techeldesl qrade urea, intraruninolly.



Jeds Clindasl £indings

Pedals Slonie Indicention,

Simple indigestion, the nildest form of ruven dysfunction
woe churaeterigsed by onorexis, ruminal stony, dullnsss ond
Arop in oilk profuction (Joshi ond fisra, 19771, Slopsd et 21,
{1278} described the clinleel signs of simmle indigention ag
loss of gpretite which might be partlel or cowlete, droo in
milk yleld, depressed movements op somplote obony of the
runen, cgsastion of rumination, constipotlon with soonty
Eilrm Qung in most @sses vhile mild dinprhnes wios niot uncommes
gopeciaily on domaged feads, Elra ol doushy Lwwn on
pelnotion ur sliight to moderate Alstension of ruwen ggrecislly
with erollsd feeds, norasl tesperature, ymlﬁa @y r@#?irmtiﬂﬂ
gnd olld pain in those animals «hich duvalopesd dietended
rumen, Prassd L1979) remresentod thot reticuloerutingl
MoLility vao dversely affected in 211 tynos @E.inﬂigﬁﬁtiﬂn

irrespective of dlsturbences in pH of the rusen.

Zedaly [zl ind ;ggstﬁan.

Aaid indigestion charcoteriesd by low o of rusan
contents might cocuy in perasute, acute, subesoute ond mild
Forme. Hoflund {19571 obmorved Hwﬂfuruhaaz, hidamhound
sondition, sunken eyebull and mliqu& 2 in caase of acuts
indigestion in oottle, Jubase ond Szegedl (15832 cnd 1968b)

Tauortad degressed pruminol movemsnts, fnoresessd hoare and



1

reppirstory rates in some eoses culminsting in respipatory
failure z2nd death Erom asphyxis in sxperisentsl rumen
seidonie in .smaap. ‘pash gt al. (1972} and Misre and Bingh
11974} cbserved ammruzaﬁz temmerature, Tap ie:! pialge and
respiration, ¢ela -E'ﬁgﬁzi’ﬁmitiﬁﬁ, dry mueple, Gullness,
dehydration, acaxia, dilmeé papdl, abwmence of yunen
eontraction, reetlessness, woter balooned rumen, sbhdoninal
;mm, angious ook, salivetnion, mild w ogube Lympony,

| pecushency and dyspoca s importent olindesi signs of
agube indigestion in Qattic. The naturs of fesd influanved
the speed ond degres of oneet of the illnessy ground fecd
.WEM&C‘QC& a Fagvor clinicsl situation then whole graina,
piorrhoes was comonly chservedy the fasces light coloured
with suget sour OStul. !ﬂ geain ouorlend golpation of
rumen er}nﬁenm revealed o £irm and douwihy consigtency,

in gevors goses absence of ruren mobtility was noticed, but
& gﬁr{;&.&ﬂfgg sound Cue to gas ariging thoough the £1luid
aoxuvalated dn e uown could o apinreaizted on ausculation,
Pinzlly animal bocdine roawbent ofd nrounosis vorled wieh

the geverity of the condition (Blood gb al. 1978}, Jocording

g

t& Sethuremen and Rathor {19790 elintonl symphone 4in
exporimento 3, acid indigontion in bovines vers anorexia,
dullnese, suspended runen motllity, sCooleroted pulse ond

reapiration, arched back, disuharvae from eyes ongd rostrils,



»
' \

Giarrhons, dehydration, suscle tremors, shifting lomness,

Jugulsr pules, resurdency, comd, QUDoMireted urine and

finelly anuris. Suber and Hentger {1979} obeefved leminitia

sftor 12 €0 14 hours of industion of DENen enoorgenent in

53 par oent of affrotesd atesrs, Sodhi g&_g&ﬁ (3031 pecopded

tachpoordis apd &ﬂex@@saiin Tutityva pmﬁantia@m &g ventrisulay

gihrilletion just before désth in ruminal swidosic induced

by fooding molossca o Qross«-bred oolvesn,

Alksline indigostion with high rusen M 7.8 to D5 was
chopscterdsed by putrid, Sishy, omell to bresth, anxious
adnfal Iodk, fogurgitation, ﬁe@fﬁ&%&ﬁ‘éuiﬁﬁ-ﬁﬁﬁ regpirotion
and reduced rumeh sntdlilisy tﬁ&&h,gﬁ_ggg 1972 and Misre and
Singh, 1974). Hogarogfon and 2ojemani {1973} obasrved
agnptons like drynoss of muzzle, congested mucous membrenes,
salsdourcus ond putrid ruman contents, slighe tymmony,
enorexio oand atcny of rumens In dxperimcntally induced Dumen
@lialooin, the ssguentisl ﬁa?ﬂl@§ﬁ%ﬁ% Of aymptenn Warn
- ANOrEXLis, tymponitde, laorimotion, salivation, osdssos of
zemizolid dung, congestion of visible mucous remdrones,
siteration in pulse &rd pespirstory rotes, purulent dlachorge
Exon eyes and nostrils, sevorze bloat, gpinfing of tecth,

groaning, archgd back, ommticstion, offonolve odouwr from

mouth, straddling godt, rough cons, restlessness, dyspnoen,
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diloted pupll, muscle tremors, coiwalsions and polyuria
{Sethuraman and Rathor, 197%h), &likutty (1901 5 chsarved fl
alinical aigna of h},fms&m@m@nﬁ@ c:hzé:--c:amxfmmﬁ By mam:«w
tpemorg, staxis and @té{;mmiw tetany merging to convulaive
eplacdas hefore desth in #lkaline indloeation in gottle.
Choudhuri 2t sl. (1901) obgerved redusad milk produstion, |
pegsation of rumen sotility, neegoge of goanty pagty @Uﬁﬁ;ﬁ
rough bady cooat ondd dryness of mugsle in chronde sikuline |

indigestion 4n cottlo,.

25 Blochemiconl changes

3#'5‘19 _E_;,{ZQ,,‘ v-ﬁo
T;f‘o‘ﬁnl_.io i"*@rmﬂL

The normal serum cudefum leval in asttle ranged Y twsen
e onndd iz O mg/al, exleting in two forms «~ o Jiffusible |
ionined form which cooounts. SOr 2.6 to 7.7 mosdl ond o ﬂm..
diffumible proteln bound form (Moudle, i%ﬁh Hormal woluss
Foy serum calocium, i&f;@fg&niéﬁ yhosphioryas, sRgnealun, sm&im
and potossiun in cottle were ropprted aa 5.4 miayd (4.7 €0
Ball, B5a% o 605 my K mmﬁ, 262 MU/l (Le £ 2.9%, 42 ;:
mEg/L (132 to 152) and 4.9 oW/l (349 o 9.5! resmpeciively
{(Benjoming 1961, According (o Cornelius ond XKoneko {1562)
the normsl éﬁmm caloium, Lnorgenic phosphorus, msgnesium,
asdiun and potassiun levels In 00tile wore %4 o 13.7 m1

per cont, 4e3 mp par cenb, .99 3 0,25 nd pee cont, ‘;
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13240 wo 152,02 oig/L and 3.9 1o 5,5 oyl r&ag&ativq*;.
Blood gt al. (1979 reported the normal sesun lovela of
culaliws, inorgonio shosphiorus, magnssium, sodium ond
potossium o8 8.0 Lo 1100 mg/l, 4a0 to T maAl, 1.0 to
2a7 m@fﬁi, L3740 10 152,90 o /L and 3.2 to 5.8 ampll,

regsectively.

ZeBalels Ligoaged, ' f

Mayer nnd auwtiﬂa EIQSB} rennréad t}it increaped

,
evmonie concentration in tho rumen in alkaline iﬂ?;ﬁCﬁﬁiGﬂf
caused o alight £all in hlood eczloiuws ond magaosiuvm, but ?
higher levele of ammonla productionAd not enhones this
effect, Hoflund iz*&z} raported low sarum Inorgenie
'@&@aphgrua levels in cslves suffering from indigestion,
S 8leninag {1989)Y fZound &@M@ﬁiﬁ@ of blood wileium level ofter:
34 hours & ¢ between second to £ifth day £allowing o Mpari-
mental inductlon of seld and alkeline indigestion in o¢ ttlﬂ
Easp&cti?EEYo Hubey {17271} observsd that in soyte iﬁﬂﬁﬂpfﬁﬁﬁﬁ
the water loss was shared by intracellular and extracsil uli
gonpartments el gerum s&ﬁium,ﬁcﬁamﬁiam and ahloride L
eoneentratlons were dcorsascd in apororimately lsotonic

gFoporticas. Mrasad gy J:.* {1972) ohegrved hyrmqlg@@ﬂm

in soms coses of simpie and aodd indigascions ongd impbotion
of runen with normol gsrum inoronnic shossharus level and |
higher albusmin « globulin rasic in cattle, Meording to him

I
:
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the mesn serun caloium ond inorganic mhms@ﬁarug levels in
simnle indigostion in cotile varc Fal4 4 0635 mg/dl ond
424 2 033 my/o) reapectively and their values in acid
indigestion were 10.4 & 054 ny/dl ond 44,25 & 0459 mo/dl.
Trasad gt ole (1973) zeppried that 4n gwperimental comes of
aeid end alkoline indigestions the seruw calolum and
inorgunic. phosphorue levels wore nat affected, but siiohg
phenges 4n serum protedn and olbumin levels were detected,
Pragad and Jochi (1975 found thot in fmpaction of the Tumen
serun caloluw and inorganic shosphorus levale were o norosd
ghysiologigal vongee extert in faw borderline cascey but |
adterationg ln {otol sorum prﬂﬁéiﬁ-ﬁﬁﬁ Glbumin - globulin

rotio woere anooreni.

Cakole ond Albgveht (19763 cohserved that dagrivaﬁien of
feed and woter in cottle decreased the serum galeivm and
magaéa£Umvané trigvensed the nhospharug lavels which wére
datecteble &t 48 hours, Blocheminol profile of rumen
seidonis induced by inerorumine) cdmindetrotion of molassen
gid not revasl aeny ohange in bilood eoloium, inorganie
phoschorus end mognesiun lovels (Maupiyel adé Baxl, 197&3.l
Hentger (1979) é@ag?@ad gecraased blond ¥ and plesgmd
fmlancic acid and increoaged seran sodium and potersium in |
eorbohydrate foundered cotele, Choudhuri st al, (1980)
reported incressed serum valuss for inorganie ph@ggh@#uﬁ et

sodiom and deqreased valuse for cualecium, magnesian and



is

potaseien in buffals cslvar with ruren soidopis, Joehi (1.%%:33‘
found no significsnt changes in calolunm, ghm: GEUS . ms;;nmi&m
iﬁnﬁ rrotoin levals in Dlood in fmpootion of pumen ond bloot in
cattio, Huber g ¢l. (1931) obtained significan: correlotion
Letueent seryn Aiffusibie calotiom lovwel ond dscresse in |
contrdctile strength of the rumen and sugGested that rumen
dysfunctions might ovour eonsiderably bofors anget of mimi&az
signa of hypoealaoenio. In emparimsniel rumen acidosie in
érms:-t‘smd catele oand buffelces Infduced by foeding erushed
barley, the bicod isorganic phosphovue ooncentration waa
alevated whils no chonge detocted in sorum oplalum and

magnesivun (Houriyel ang Rosxd, 1081,

tatson (1933) cbasrved thet baoterial proliferation \%:.m::
the rumen wag fevourably lnfluenced by higher rumen levels of
phogphorus.  In vitro studies by Hubert st al. (1952) showsd
thot sodiun, potossium, ¢alelwn and megnesivn should be
pesent in optimum mnoentfoiion In the guven for moximum
aodluloss f::i,e;;}eét;im.. Hungnte (1964} peroried that he rusen
oontents of sheep on choprad mecdow By contained magnesium’
Ta? 0 1leD m por 100 ol and colodum 1140 to 21.0 oo per
100 ml and the abomosal valuos wers 11,0 to 1640 mg of
mEgneeiion and 30,0 to 56,0 my of ealotun waz‘ 107 ml. He olso

suggesrted that &he need of phosphorus Sor rwwes ALOTOwOrEINLen
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wam foirly highdy the oplie coniain J.0 4o 6.0 per conb
chorsharus on dry metter Lbals and on cocasion this elament

eould be limiting,

mez total volatile fatty ooid and ammonia nitrojen
iuflusnoed the pusan pN. o seid indigestion increnscd
volatile fatky acid amd decresscd ammonie nitrosen lowvele
were noticesd vherees in alkoline indigestion the voveroe of
the condition wag a};ﬁﬂwﬁﬁ (Hoglund, 1967¢ Prosod gt al.
1977 and 1973; Sethurasman ond Rsthor, 19796, Mlikutty, 1591
and Renchews gt al, 1901), Srickson gg al. {1670) reported
that the cslodyn and chosphorue coucentridtiong in rumen
£luid voerisd 5ignifi¢aaﬁly amonsg rotlons ond betvaen
gollection timings, - Pertial defaunction of rumen in cotvle
regulted in sicnificant déeiim ef runan pHMs buafiferdng
coftity, total volatile fatty ceids and emwonic nitrogen

{Rahlon g% ol. 19701,

Hubhep (1971) .«-.:f&::agfa rved reduation Iin Lhe OATMOLer COmICha
trotion of vuminel sodivm, potessiun and chlorlde and @
. grest Linorecee in osmolar oongentration of ruminal loctic
a2dd 4n coute indigantion indued with oral feeding Qf
Zlucose In sheep. Dracad and Reghovon {(1972) oboepved
sienificent soecies differcnce beituvesen oothle and kuﬁﬁa‘lmé
in ruminol sodium, porassium bnd culelus comoentritions and

the level of feed intoke snd sempling tinme hed & merked



i8

gffect on ruminal sodtium and ﬁ@taaaium~ In witzo atudies
showed that sodium was an obligate Qrowil reguirement for
most of the predosdnent rusen baoterio and it Snfluenced the
growth of rurmen bacueris inlependent of potassiun, bBut the
latter tons were Glso required in the media containing
aodium and potagsium as m@jak oaviong {(Celdwell and Hudsaon,
1974),

Cekals and Mbryeht (1976) detectad daeoredse in aslolun,
rognesivm and potassiva levels and inﬂ£@$m@ in ¢he volues of
phosphorus, sodlum and o of rumen £iuid éftmf 13 o 24 houre
. of deprivation of feed and water in caitle. Srueukink and .
fuyter (1977) observed differences in scdium, potassivn and
ahloride concentrations and ph of rumen £luld ketusen raticns
and before snd sfter feeding. fhillipsen (1977) reported
that sodium level wes lesz in the cumen then in plosma vhereas
potassiun concentestion in the ruwen wag elways grecter than
that in the plasgna in normally fed sheepn, Phosphote was
absorbed only in teages from the rumen eventhough ite coneene
sratioh waﬁ'mény timge grecter than that in plosna, Ho Colao
nrated thad the congontrotioh of aalodum and mognecium in 6o
uitrafileerabls form in roren £luld weg smll and was not
sufficient to overcome the rotential Aifforence ;@r@sa'tha;
runen epithelium. In vitro studies showed that coleolum |
sbhsorption £rom the ruman was st rapid at pH 7.4 (Timet et al,

19761,
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Trassol and Lﬁéﬁﬂé.ilg?ﬁi onmerved sharp fFall in vicamin
By, values in rumen conbents of sheep fad low cabalt hay ddet.
Yano et al. (1979) stated chat in connarioon with the cﬁnaen»
tration of celolum, magreaivm and potassiun, the eoncentratiod

of phopphorus and sodium in the digesta and Superndtont vers

 Righer in zumen and culniaﬁ aolubilities tended ¢o becow

lower with the elevation of distery coleium, Choufurd st al.

(1930} reported that fn rumen acidosie in buffalogs a decrease
&n @H’QfAr&ﬁﬁﬁ $luis was @mcampaaieﬁ by a Jdecrease in sodiun
%ﬂﬁ poteasium and inoresse in exloium, magnesius and inorgenic
phosphorus levels in rumen fluld, Supplomentaticon of cotalt
and copper eithor alone of in combination to hagal rotien

wive mode in diffarent exparimeatal groune and higher SonCen=
tpation of towsl) wolatile fatty acids, totoel niteosen and
azmonis nitregen vwere ouserved in all ouprlesentesd grouns

with highosk valuﬁ in cupper nplus QﬂhhlL group (Sexens and
Hanjhan, 19301, S&xﬁna and Srivastova {1980) conducted similar
supslementation trisles and recorded highsr concentration of
aostic &ci&_iﬁ all supplementad groupe with highest volueas 4in
aoprer plus cobalt ﬂapwlaﬁsntsé groupy but thege gupplemsntatic
had no sighificant effact an propionic agdd eaﬁcentrj tion.

They alse found higher counts of protomsd and bacteris In all
supplenentad groups with highest values in copper plus cﬁuﬂ¢

gup,lemented group.



Alikuety (31981) reported thot decrense in rusen mminesium
content waeg not significent &ﬂ-éxparimsmﬁal‘alkaling iﬂﬂigéstimm
in Qottle, In vitro stutiies showed that caloiun aﬁamrptign from
different comportments of bovine ctomeah increased with
inereasing concentration of aedium in the rumen (Timet et Dl.
1@&5&). ﬁ@w@vnr,.ﬁh@ pragence of shoophits roduced the
abaoration of calofus from al) fhreo compoytamnts of howing

stonach (Timet et al. 1931b),

2 Osbab ml

Hoflund {1997) cbeérved that in sold indigestion tha
volume of urine diminizhed and anuric reosultesd in terminol
BLogeos, A lineer relctionship boiwesn pH of runen liguor
and urine in cattle culfering £rom sither acid or alkaline-
Indigestions waz reported (Migras and Singh, Iﬁ?i}. JEoe
6% 1. {1977) cboerved o decreasc in pW of uveine with an
increass in inorgenie phosphorus level of urine in chr@nic.
eeldosis in Jdalry cowe, Scthureman end Rathor {1973y
vaported fodreagsd spenific gravity of urine in exparimntal
Cegid indigeation in cactle and buffolove. Chgudhuri 2t o1,
{1900 raported decreace in pi of urine with 8n inorease in
inorgandic phosphorug lovel in experimental rumss scidomia

1 buffalons,.



Zobe Diognosie

2a0els Higtory and Fesding hobits,

1ﬂﬁi§ﬁéﬁiaﬁﬁ wers related mainly €o distetic lrroguletie-
tise and distetiq hi&ﬁﬁfy mﬁy e uasful disgnostiso adinhot J
o guidde specific therapy (frased snd Agkib, 1979z). The
na&ﬁre. guality, Qﬁgﬁtiuy, consistenoy and composition of
ration and propoption of dietary componenis ﬁh@Liﬁ be given
sttantdon and were valueble guidonge for the diagnosis of |

Gigestive dleordure {Dirkeen, 15791,

Zalhslle @ﬁzﬂiﬂg

phyelcal methods of diognosie sspecially examination ﬂi
the rumsn end the reticulwn were best made uge for the
éi%@ﬁagia of dlgestive disordsre in guminents {(Doddie, jg@g?
Miera gb al. 1972a ond Dirkeen, 1979), Ahdominal bollotwent

and rectol palpntion wore suroeted o atudy the vhysicasl

characters of thy Ingasts of the rumen (NWichols, 1963,

2e84de ﬁumaﬁ,ﬂ 9%1§g:i

Rumen motllity was considered as o valusble nlinicnl

index for diagnosis of digestive dimorders (PodSia, 19623.
Misra and Singh {(1974) cboorved abasnce of motility of §uﬁﬂﬁ
in adid dndigestion while in clkaline lndigestion rumen
centreotions voried from ole to five per £ivo minutas, In

healthy cattle, ruma motility rated tvo moverents per minute



or thwee sovementa per two minutes and (o olinicel coses of
mévinu indigestion %yy@%mti*ity {ong movenant pep one Lo Lo
m&nm&as?‘mﬁ atony of rumen was evident iﬁz&aaﬁ, 19780,
vmasraﬂng o {b£55@ﬁ (19ﬁ§3 the rage wﬁ rumeh mvsnents
voricd £ron sevan Lo wwalve per £ive minuﬁaa and hyramatilicy
or stony of ruten occured in all forestomache dinordsra end

wheti 8 renion poor in fibrous struoturg vas fad,

& ,6,-‘3.1’ * %@Uﬁ'av

ouy of pumen ligquor was relsted o the noture of
ruren contents and nogsmally it wae aromocie {(4laroe aﬁAg;*'
19726 ard i§?2h{-ﬁi$5a'amﬁ Singh, 1974 MNonso, 1979 and
Birkson, 197%8). Abnormol o n of rumen liguor vere £alnk
gour £o putrid fishy in subaoute primory indigestion,
pingent in ﬂxﬁ@aa.aérb@hyﬁﬁata tivtoke (Mdera gt Ole 197101
ond putrid fishy in olksline indigsstion {13l L and Singh,

1974 ond Sethursmon snd Bathor, 1979n).

Debedele Lolour,

SR
Mésm@i cai@ur of rusen licuor could e yellowlsh browd
{Migra mt hl. iﬂ7~u end 16720 and Misra ond Singh, 1974},
grey and glive to brownish grean and pure gresn An groming
coattie {(Lirkasen, 1579). The %mlmgr Qf.rumﬂﬂ liguor waried
with pature of ingested feed, time of fesding ond atoge of

ﬂlgssaian.iﬁlwusa, 1979,



(Vg

'3

" o o ATy o 3 ™ok .
n oottle won vellovish eoam

fors

The aolour of gumen litucy
in simnle inligostion (Desh myd Misrn, 19723, oolden wollos
o grey in orid Indigestion (Dash gt gi. 1972
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fde 1972 and Misro ond Singh., 19740
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cabededs DH.

Pt of remen liguor varied portdy with 2fet end Yiloon
(1967} Found it lover in onimols Sed Qaﬂcﬁnﬁran@  dist,
mrossd gb @le (19771 otated that g of ruven liguor
inglusnced ruman functions. NHoreol values of pid of rumen
£luld in cattle varicd from 6.7 to 649 (Misre gt al. 1972a),
Sud to He8 {rlonso, 1970}, 6,5 to 7.0 {8lood et al, 2979
and 5.5 o 7«0 {Divksen, 31976,

Simole indigestion in cattle was oharagterised ﬁy-runen
ol 0f 64D to Te {(Hoflund, 1967), 6,7 20 65 (Yisc & ot Al
1972b), 56 to Te4 (Praosad gt sl. 19721 ord 7.0 ﬁ;ﬁ.ﬁ?
(Wihan gt &l. 1973k},

Pt of ruwnen contents in ecld indlgestion in oottle .
viried Srom 440 to 5.5 (Hoflund, 1967}, 3.0 to 4.5 (fosh

ef ale 19723, Sa3 2 04017 {Vihen ot

Wi

t al. 19736} and 4.0 to

‘.8 (tera ond Singh, 19749,

Aialine indigestion in enttle wes charcoterised by
pruren pl of 7‘S‘ﬁ3'§05 {ﬁeﬁiuﬁﬁ, 19573, 8.0 (Magarajon ond
Rigjamand, 1973), 840 & 008 {Vihan gt 8le 1873k}, Tez bo Seb
{#imra ond Singh, 1974}, 8.0 W G.9 {Chowlhurd et nl. 1991}
504 Be26 3 0406 (Alikutty, 19017, 1 valus OF Gel Lo Te3
waa-@bﬁarveé~gn impagtion of rumen (Presad apd Joshi, 19735),

in secondory rumen dysfunctions in ¢attle the pi of ruven



[n¥-)
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#i04d 4id not ghow much variation from normel (Pragsad, 1977,
However, Jochi (1990 reporied pH ronging from 7.3 tﬁ 8.5 in

wicen of rumen impaotion and Llua in cattlo.

o

+GadeBe Aymen orotssoa,

Hungate (1966) stoted that the ruven protososl count
esuld be halpful 4in the primery Sieanoois wE alimentory
dysfunation. tisra gf 3l. (1972) okbcerved that the gross
rumen protogoil concentration in nmrmel cottle woried £rom
me&erata {+4) €0 Bigh {ers) hﬁviﬁg I to 30 protopos per
mdoroscopioul £i@lu he average ﬁﬁ@taﬁﬁmi mﬁtilﬁﬁy ranning
£ram moderate () to vic sorous {+ed) and the averags mrotnzonl

pucsher Lo Tﬁﬁ Je58 = "19’35

per ol of ruven fluid,s According
Dirksers {1979 the uurber of protosos in the rumes £luid
norowlly veriesd socording o amméﬂﬂiﬁiea of ration, facding
tise ond level of the ruzen from wh@IP the soaplne were
aollecied and the mrotoses) count waﬁfahaut 1@5 per mi in

(i

Sattle fed misdd rotion, imer@asﬂnq w337 per ol in vhose

fed lorger cmounts of cencsntretes,

- Inegaesc @f‘@&gre@@é in pH gﬁ runen contente waai
detrimontzl to rumen protozosl pormlation (Hafzunj, 1967,
Dash et sl. (19723 cboserved no living protomos in fumen
£iuild below ol 5.5, with some Dntodiniom popaiation earviving
éﬁ 1 D65 and nore Diplodinium group in alkaline ranns

Sudkien change of feed from normol Lo salseed gupslomanss tion



reaulced in am s16 indigestion in which lowering of pz:m:t:zfs& l‘
concentration wes ovident and groes orotozosl congantrotion
voried from lees (4) to moderate (+2) with glov otility
{tosh ond Misra, 1972). & morked decrease in totel protomosl
gount with alow {+) mtilitg and concentration of orotosos
varying from low (s} to moderste (++) with an overage of 15
protozos per nicroscopical field were observed in cubacute
prisery indigestionitisrs gt al. 1972, - Infumﬁa wiag aither
scanty or dead in tymoony and lopogulon of rumen {Frased gk :.L-
1972 and Crasad and Joshl, 1975) and thay woe found desd and
Sigdntegrated in aistinot sold (pH 5,5) and alkaling (pH 8.5
vanoges (Prased gt al. 1973).  Dresad (1975 reported that

in simple indigestion all the three tynes of infusoris, lorgn,
medivm and mmall were found viuble in runcn contento, though
in & faw cages the large sined Infusoris waa inasotiva. He
also found that 4n celd fndigestion alrmost all che infusoric
vere sbaent and in alkoline indigastion the infusoria were
mcanty or feobly mot ilﬁ. Zecording to Joshi ond Misra F1o7
in umgzz.m indigestion the rumen Ainfusorie maintiined more or
less normel activiy and numbor in éatt.m. Joshi {1909)
reported that in blost end Alsmection of rusen large forms of
infusorie wore less in munber and poorly idisphilic,
Choudhurd st al. (1921) obeoxved thot 4n slkaling indigesotion

L

in oectle at oM above BeO ali rusen nrotozos wveras deod,



Baurival and Boxd (1981) rencrted thot during the first Sour
days in cxperimentally indueed ocid indigestion no protozod

osuild be troced in menen liguot,

Zebishiebs Runen hacterts,

Blapcou Eiﬁ?ﬂ? reported that the activity of oth rusan
protozos and bacteria deoreased Jduring SWTAEY seaaon, by
thelr numiser romtinsd anchangeds ﬂl@m&m<(!ﬂ?ﬂz sgergod that
the narber of ruwen booteris vere influcnced by the Alet,
precence of nacterlophages, protezos, autolysiz ond actlon of
digeative enaymes. Dirkesen {1979) roported thaot che
dominent bacteric in rumen liquo were grem neagetive tyne and
the coneentration of rymen bagteris vardied from 107 to 107
g mllmf cumen £lueld or per gron of golid ruRen Contanto,
Singh gt al. (1500) chasrved thot roughage - condentrate
ration supmortad e such hicher bacterial npopulstieon tﬁaﬁ all
roughage rotione Yerme ond Singh (198923 suggooted thot in
normal buffalo calves bacteriel growith in runen wae influcnoed

by the quentity of rotion conswmd by tham,

vapguer {19737 obeerved proliferation of gram positive
hacterds An leotico acidosie in cattle, Complets Qigappearance
of rumn protozoa ond a £611 in tctal booteris) count from

‘IE?- x 131§

Par ml 10 .0 to 445 = 33 par ml of rumen £luid
wares mhscrvﬁﬁ in gxmrimencally induced apid &ndaﬁanhioﬂ

{tlouriyal ond Band, 19?8 and $1951%. Ddrkoen {1979 abperved



that in ccld indigestion gram mositlive hactorla were doninons
and oram negative bacteris were pwedominont in bhoth olkaeline

indigeation uﬂd rumen oud rafugtiaaa

ac%iv-ﬁﬁ,ﬁéﬁg (and)

Niehols and Penn (1989} ﬂxgver&eﬁ aaiimentation sotivity

est ond ealluloas 4igesti@ﬁ tent an tvo eimple laboratory
teats to cgsess the microblel aotivity of rursn and Sound

thot sedimentation setiviey tinme varied hetweon snimals ond
5n sar@ animal frﬁm'”*mﬁ'te time,s I noronl Indisn cattle AT
varicd from 8.0 t@ 1840 minuteos with an averags of 12,0 |
minutes (Miere gt al. 197Ze and 1872}, while thw valuas wore
founs? to vary £rom 340 o 9.0 ainstes {(Blood et gl. 1979

and 440 to 8.0 ninutes (Birkacn, 1979) in ewstic snimols and

%33 % 477 minutes in crossehred cattle (Alfkutty, 19917,

Poor cellulose digeation ﬁcfivitf in rumen éysﬂuﬂatiﬁn&
wore resorted by mony vorkers {(Hichols snd Penn, 1953 and
Blood gt 6l. 19791, Hoflund (1567 found ranid 5eninﬂntk;*@n
of fodder particles In sikaline Indigestion, Misre et ol,
{19721 r@p@ft@a that in subucute primary inﬁ&gésﬁi&n the a7
increaged gignificently with an average of 39,9 minuies.
prasad et al. (1973) oboerved quick sedim tion of narticles
arl ubaeqca of calluloes digsuhﬁgn in 30 houre in ruven £luid

in euscs of oold and alkaline indicootions. Wihon o8 ,{gj_.ﬂﬁ'?zd‘
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raported that the réte of celluloes digestion decreased in
th ecid ond alksline indigeotions in buffoloes. Slikutty
{1981) observed prolongation of 547 {51429 & 4,22 minutes)
in experimental Qeses of alkaline (ndiceskion in crogsebrad

gettle,

2els Treatment

For pestoretion of motility of rumen, rumenstoric agents
like potassium-antimony tarteate or Lortar emstic has beon
xecormendsd (Stevens gt al. 1958}, Kedveker and turkibhevi
{1971) claimed sutisfectory curstive resyonse to parenteral
wes of vitanin Becomplen ond liver extiract at the dose robe
of iy@ ml e 50 kg ﬁ%ﬁy woloht for thres o €lve Says 4o
chgea of bovime snorsxis, In indigescion due o Qhﬁngﬂ af
feed from normel to gslieeed aupplemsntad ration in cotble
satisfaouory response was obteined whep trected with Himalayon
Batlen wihhAtfﬁﬂﬁlﬁ {hosh and Misra, 1972). Aecording to
Praged of als {19764} treotusnt of simmle indigestlon in
sheep and gost with stonechic pouder alone was of linites
alinicel response and have sumuoted Yo uze of rumnotorio
druge end ogents which enhance the microbisl sesivity in the
uen.  Prased et al, {1576b} found that *Anorexen® {*Eimar)
wea ¢ffcetive in the treat-ont of simpis indigestion ond

#leo 28 & supporeive cherapy for olintecd managanent of



rumen acidosis and tyspoeay in ruminenta. Blood ot al.(1979),
reported thot rubinal asony vhich resconded to perentoral
exjedun adndnisteation wes common in eattle, They sungested
the use of perasympothetic stimulonts in stony of Qantro- |
intestinal tract, Lut thoir effects were trensitory ang;ware
seoespanied by undgesiroble side effecta, They alzo recowmended
the reoonotitution of rusen Sloro by use of auld trancier in
lang svondling eoseo of cnorexia. frassd ond Nekid (1070h3
ﬁéunﬁ thot for the elinicsl managéﬂﬁnt of mirpie iﬁﬁigﬂﬂtiﬁﬂ’
L0 cattle parenteral odninistration of liver extroct itk
vitonin Pecomplex { 2 to 10 m) iﬂtraﬁmsmuiaxly? ar ' Tonophosthan
{2 to S ml intrevencuslylonce dofly for one o two davs) wao
exeellent and depenieble and thece uste foung guptrior to

orel sdainistration of *Liv 52*% {1 2o 10 tablets or 1 to 4

teasronful ayryny thrice dally) or stomschic powder alane.

ig dnidqestion,

Hoflund (1587) reported that arel admiristrocion of one

36793.1'

litre of brower's yeost or 0.5 kg of boker’s veust orally
found bensffcial in gredin enygorgesent in cattle, He alns
recoyended parenteral use of Begitanineg, anﬁihiﬁﬁaminiés anad
normal galing (340 to S.0 litres intravenously) as odiunctive
therupy. Mubes {1971) susgested that iﬁ'ﬁhe@p Fluld resladew
cent In aald inddgestion should be dirccted Lo owpond £luld

compertients with Isotonic electrolyte solutlons vhich eontaioe
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ismived quentities of colloide. Vihen et al. (19723)
oheserved reduced cxliuiose digestion in both aoid and
slkaline indigastions in buffaloes and recorvwnded the

uge of racione low in goliulose content and the NUOrHOrow
tion of substances which stimnlste celluloes dianation in

theoir rations.

Migrz and Singh (1974) supgontsd Lle use of holf
pound of magneaium gorbonmte or sodium bicarbonate initislly
follamd by on outive daily for two daeys in scid indigeetion
amt 290 ml of five por cedt lectic anid in alksline
indigoetion Lor coppecting the oH of furehs Suboorgont o
cograction of ruren pH, usae of'Bimaloyan Bag;a@’ arally
and *Livegsn' Aintrasusculorly cured 92.7 per aeoat of coses
in five doye while 'Himalayan Dotisa® alone cured only
7640 per cent of cuoes Lo seven deye, Prasad gb al.
{10766 odninistered soiltun bicoptonote oral ly o neutraline
Ineal acidity o ruven and sodicm bicopbonate introvenously
to rastove the asliall ressrve 4in puman peidesis of sheers
arnd goat. Rurendboric druge ond subobanoes raquired for
inorgaged microblio) acuivity in rusan were £ollicwed orally,
which worked bmoter than the usse oﬁ'ramenﬁﬁerics alone aa

aosensed by the rovival of appetits,

Bethuramon ond Roathkor (19795 hnowe eried line of

therony compriging of soadiuvn bicerbonote ofally and finger's.



sodium lactete and 'Phensrgan' parenterslly in ane group
and magnesiun carvonate orally and ﬁ@ﬁiumvﬁ&ﬁﬁﬁhmﬁﬁt@ and
Vellergen’ @ﬁf@nt&r&iéy‘ia another groun of andemale with
Cexperlisental rumen fcidosis. Complete rescovery at 192ns
hiout wos clatmed for all the ondmole when they were
Fureher given eypropriste doges of penicillin, runenatoricg
druge and cud trensfor from heolthy animole srolly ond |

thiamins hydroohloride nnd liver extract parenterally.

2leyas and Vijoyan (1991} suggentod the usn of
@ﬂk&q&ﬁé {mégnﬁgium'hy&réxié@ 25 g, pulvis singiberig 25 %
and pulvis nuxvenmice 310 g) twice m&13y Eo§-ﬁhxeﬁ to ﬁ@ur'
Gayas with sntihistaninioz, 5.0 per csnt doxtrose sollns,
tender coconut woter and freoh rumen 3iqusw'£mt three Goysn.
a8 supportive therapy in olinissl cosos of couts indigeotion
in ecottles UHouriyol and Bowi (19011 sugagotesd eveountion
of rumen contents through £i{ztulo, naranvoral use of
chlopamphenicol (750 m3), sodiun blosrbonate 7.% ner cent
solution (207 o 390 ml), sniihistaminics énﬁ orally twn
per cent ammonle aplution (500 @l) and ammonium corbonaie
{35 g’ o bring down the #aeiﬁuai rumen aolidity for trentment
of exrerimentally inducsd rursen acidosis in buffoloes,
Supporeive theragy ineluded fresh cud incoulotion, noarocl
saline, liver extract ond runenstoric druge for a period

of four o five days.



ZeTe3e Alkaline incicestion,

Hoflund (1967) sujggeated therepautic regimen comprising
of 60 to 8) ¢ lattic sold dierolved in oix to eight litras
of weter given by & gtomach tubs one 0 BWO times, supplew
mantation of swilegaes or best folddeyr Lo increase ruwn's
cwn lectic acld production ond 640 to Ha0 ¢ of streptomycin
daily for three to five dsys in cosms of alkeline tndigestion
in cattle due to ingestion of opolled eilage. Nageragan
and Rafumani (1973) hod sugsested the clinieal management
of alkaline indigesticn in cottle comprising of intravenous
sdminietration of 500 ol of 30 per cent glucose solution,
1040 1l antinisteminic and 1240 @l of vitamin Decomplex
dnersmusculerly aleng with ontdblotics and siw ounces of
BIX per oent scetic oold orally. Ivacustion of rumen
contents and drenching with four pints of fresh rusen £luid
were alco done., The whole echedule of treatments "t’»-!ﬁﬁ?ﬁ
repeated for three doys. Prosad gi sl (19760) resorted to
orel adninistranion of lactie coid to lover the pH of ruwsn
in slkaline inadlgestion in sheqpn ond gont flollowing which
runenatoric drugs end substances reguired for inoraased
miceolbial sotivity An rusen vere adminlateped mﬁ-‘eﬂly which
proved Latter thon tho use of rumenatorics olone. Sethurason
and fothor {1975h) trested experimentolly induced alkel ine

indigestion in cattle with soministration of acotic soid
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prally,; Ringer's sodium lactete fstravenously and "Vallergon'
Intromumoularly. Suprorbive thorapy *ﬁaisﬂaﬁ strentony i,
r&&gnatnzﬁﬁ druge end oud fron healthy animala araelly and
ilver extrast parentersily. UOigas of recovery vwore

noticed 144th hour snwords. Alikstoy (1991) reported
alinical raovvary in 67,73 mr cent of eperimentol eoecs of
gdkellne indigaation iﬁ.ca*tia treatsd with ¢ therapeutic
reginen cﬁhsiﬁ%ing'mf poreial evacuation of rumen contents
Followed by intreruaminsl E;ﬁiﬂ¢6urﬁﬂ*3ﬂ of lsewdc sold ond
*tetnascl', 'Thiscal' and ‘Deekomel! parenterally,
‘Walicyclin', cobolt sulphate, fresh rumen liguor, aolasacs
and ridcg gruel introruninelly as supportdive theranve
Choudhurl gt al. {(1981) reported successful troatrent of
alkalineg Sndigestion 1n cows by ornl odministration of two
Py cent lactic acid (500 al) foilowed by win litres of
fresh rumen liquoer dally for twa days. 7The abovn treotment
was supported with intramusouloe in}qati&n of vitamin P
eomﬁlam and iron dextraen for £ive alternote days and orally
200 yeast wablets Jdally for £ive Qaye snd liver tonles for

- ken daye,



Materials and /{ez%o/ﬁ
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MATEIRIALS AND METHIDRS

3:1. Incidence

nats on the incidenas of digsstive discrders wvere
collected from field voteriniry Bospitals ot Pobtikkad,
oklur and snthicadu and College veterinary hospitals,
Kokkslal and Monnuthy for the period of £ive yooars feon
1977 1o 1@31; The peraentoge of fncidonse of digeage won

>

ealouiated, The incidence of the Fisgass during sumney
{rrbvuﬁrg to Mayl, r@%ﬂy {(June 2o Dotober) and wfm@@f
{(Hovenber Lo Janu&ry} aeugons cooording to the Lgracliyatic
condislony war studiad by subjecting the dota Lo ane wsy

alugaifioaiian,

- 3ede Baperimental studied

Right agf santly %3ulthy adult crogsseblred cottle
acioeted at randen from the University @ivaaﬁamk form,
Mannuihy, mzintaiﬁ@ﬁ wnder ideuticel feoding And managemental

cenditions aﬂ the Zorm cerved ag the contryol aninole
(Ggaﬁgvz} foy the present study. The animala were fad
geileted compounded livestock feed and gresn fodler at
raconmenisd stenderd levels. Cloan drinking water wos
provided gd libitum. Aumen liguor and blood sénples were
sollected from these animalsg mé six howrly intervals for

analyeia, “voluation of runen licuor for ptl, colour, odour,
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consfstenay, protososl mpulility ond sedimentation eotivity

time was mude, The omean normel voluves for selected minsrals

[t

vizs, @slodum, incgganic phoephorus, mignesiuvsn, sofium ond

potagsiun Loth in puven Iiguor ond blood weres epotiontesd.

Twelve selected clinical cases of simple indioestion
in ercaa~brod cattle were utilized for olinicul studies
under the pregent jnvestigation, Detailed elinical

examinstion of ell adult orose-bred cattle rosented st the

aollage veterinsry hospltel, Honnuchy, with the complaint

of loss of eppetite wvars csrrisd out and disgnosis of cases
of indigeotion was made ﬁﬂéﬁﬁ'ﬁﬂ the history of fecdling and
menagement and the findinge on clinlosl and leboratory |
iﬁ?ﬁﬁ%&%ﬁﬁi@ﬂﬁ* The above enimsls vers normelly fedt a rotion
msm;riszmgvaithar compoundad livestook foeds or locsily
mdxed greing like black gram, cotton scad, paddy ond vheat
bran &iﬂ'ﬁil‘@ﬁkﬁég4£ﬁ sddition to the roughages (poddy
sStpavw, greuons oto.ds. The animals warse usuelly given woter
Eron domatieflocal sources,. The history of feading
rovenled that thes affadcted aniatls ander the @fﬁﬁgat.éﬁu@?
had distary abnopmalitisg like abrunt chenge in feods ond
froding schedule incloding intoke of anconvantional Saeds
and veristions in the intele of woter. 9ix sech of such
%&iﬂi@ai coses of almple indigestion (Orous IT and I2Y) were

wtilived ae rzandom Sor tharapeutis sthwllen, Clinical



observations and collection of rumen liguor and blood
aanples vere made from all the animels of thase groups on

the £izst day they were presanted ot the clinie.

andmals of the group IT vere traated with the solected
line of theropy comprising of bitter stomachics vige,
Ammoniun eachanate {15 @), podvis nuevonics (B ¢), pulvis
chiretts (30 O, pulwis gentian (30 ) and pulwis
singiberis (30 ) in two aivided doses for @w& dayve and
bivogen® & ol dncrerusoulorly for four consecutive days,
Clindoal observsticas wire made regulorly andd paples of
tunen liguor and Llood wore collected on fourth day and
seventh day of trestoent, The samples ware onoelysed for all

paraswters mentioned for the control group.

*oLIvosen (Slaxe Leborstories (India) titd., Dovbay,
Injoction of liver extrast with vitanin Becomnlow.
tenh ml concaines

- vitenin 81 BU (Vet) et
Riboflavin phoophate {esdium salt) op 1637 mg
Niootinamids 2 (Vat) 100
depanthencl Iv : % g
vitamin D6 £P | 5 g
vitamin B 12 Ip ' 30 meg
Chioline whloride | 15 mo
Lignonaing hyﬁrmghkariéav 105 w/v
Liver injeckion crode derived fxom 8 g of fresh liver
{proveclysed) containing vitomin 512 antiviey gouivnlent
to not Jess than 2 ooy of oyonooobolamin,



£z

Based of the observaticns from the oninels of group Iz,
madified live of therapy was adoptad in the onlimalo of
geoup III. The modlfled line of treatment comprised of
Ditter gtonochicy os in.g£a$§~rz,‘iaazﬁvancug odrminiotrotion
of Colborol®s (2i8 ol given doily for tue conedcutive doys)
and orally two Anorexon*+® tablats dolly for thrze daye.
Clinjeol cheeryations ond coupse of the Olscbue wos recorded
and onilection and'aﬁﬁlyaﬁﬁ of rumen liguer end Dblood sauples

were carried out ag in the csse of animals of grour T7,

3ede Sampling and analyaly of moterisls-

Coligction of rusen livucr wasn carried out aneexobically
using o suction pump £0llowing the owthods of Alonso {1979},
Irmediotely aftor collection, it of rumen liguor wag

determined using photovolt aingle slectyode pi mater,

3% CALEOROL (May and Boker lud., BDorbay).
Caleium boroslusonate D.Vet«C. infeotion (oaleium gluco-
nate with botic s2id in the proportdon of B3 pspLg to
17 partelcontaining eadoium equivalent to 1.9¢ per cent
weight /volums .

aa® AUOONNGH (PSizer Itd., Donbay).
ﬂmcﬁ.ﬁﬁﬁiat contaings

Cobolt swlphate : 50 mg
Ferrous sulphnte Tsis : 1D oy

Thisnins monotartrats 25 my
Yitamin B 12 S 1. to
Choline Bitarerate Del mgy

il
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Payaicnl choracters of rumen liouor and §r@ﬁ§$ﬁﬁi mpedlity
ware cssessed as par rothod of Misra end Teipathy (1963).
%eﬁimenméaigﬁ aptivity tine wan determined woing auitable
sligquots of frash strainad rumen 1&qmmx'fmil@wiﬁg the
method of Hichols end Benn (19533, Totimations of the
sslacted minegrsls vige, o2loium, @hmﬁ@h@rmﬁ.m@gﬁéaiﬁﬁ,
sodiun amd potassivn in ﬁﬁmﬁﬁ-ﬁl&iﬂ wéu4¢&55iﬁ@ out using
protein freq filtrote of it obtaimed by precipitocinn with

1040 par cont trichlorcsgetic anid,.

For estimations of blood caloium end tnorganic
shogphorus, &ﬁ@@&@ﬂ of bloxd plagme were obteined by
esllecting 10 ml of blood from the jugular vein in heporie
nizcd visls oad for megnesium, sodium and potessiun serun
sanples vere obtaingd by collecting 10 ml of blood in

suitabie glage containers,

Fatimations of osleiun, incrganio phosphorus end
‘magnesiun in blood semples ond runen ligvor were done Ly
method of Pos and Kelin (1529 ae descridbed by Oser (16713,
Figke ond Subbsrew {(1925) and Titun yellow method (Heill
and Meilly, 1656) a2 cied by Cner {£$?33 respectively.
Jodium and potessiun doterminations in serun and rursn
&i@uar-w@raVﬂa@rieﬂ out by £lome @hﬁammﬁtrﬁc mathadn ae
described by Osar {1971), The dote were analysed by

applylny student's '’ test (Snedecor ond Cochren, 1967),
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REBULTS

.1, Incidence

Yate collected by aampie'aurvgy on the incidence of
digeptive Aisordsrs in orofcs=brsd catile fyom £ield
vererinagy hospivale at Pattikkad, Sllur, Anthicody and
Qnithsiﬁy vetarinary hospltals at Hokkalai and Mannuthy

for the period from 1977 to 1931 ore presented in tablee

1 o 3. W0 QAUoSs-bred cattls sdmitied for treatoent
incidence of digestive disordars was 33,10 per cont

(Table 1 ond Fige 13 2mong thesa, the inoidence of
indigestion as 2 whole was 007 per cent with simple
Andigeution 4890 par cent {Tahle 2 angd Blge2) s Seaﬁona;
varlstions in the incidence of these conditions were signie
£icont being highest during summer followed by winter ond
reiny ssesons (Table 3 ond Plgs 3. The averasgoe monthly
attondance of cusees of digestive disordesrs per ingelitution
under study auziﬁg BanmaE,, roiny ond wintsy gecaons ware
19062, 110,00 ond 14140 reapsctivaly while thot of ‘
indigesticon were 13440, 7940 ond 96,0 respeotively. ‘The
sorrespending £doures in cese ©f aimsle indigsstion were

g‘?qﬂ’ Hlesy und ﬁ?u@ i?’lﬂblﬁ b3 I

$42:Clintcal oboervations

vnoet of the condition wos observed with loss of

apsetits which was portial {420 per cent) of complets
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(58,0 per cent) tn clinicel cosea taken up for the present
studys Ruten motility was abeent in 33,0 per cent of b
chees while 10 67.0 per cent of cases it wos slugalsh ond
reduced in nunber varying £rom one per minute to one per
teo or three mibutes ond runination wes suspended. Dung wog
nsral An consletoncy in oim of the cones, conptiprted with
seénﬁy. peasty dung in Swo e&ée@ and mildly diarrhoeie in the
remaining four cases. Orinding of teeth ad well os bhad |

| odour from mouth wars ohserved in throe aniowle, Gystende
£igns were not arpoyent as the rate of regpirowinn and

pulse ond body tempersture remofned within normol rongee.
Siight genorol deproseion and Aullnaess were ﬁbéﬁt?ﬁﬁn In
logtating animals there was roducticon in tie nilk yleld.
Clinical signs In enimole of gréup 7T and 27 with olmole
Indigestion were iﬁéﬂaia&l and elinical FOSOVEEY wos
aehisved in all the animgsls treated ss gvidenced by revival
éﬁ appetite ad return of strong and raguloy Xﬁﬁ&ﬁ'ﬁﬁ&tramn
tiones On torninstion of trectrment all the animols storted
gonauning normel quantitiss of feed and water snd the milk
viald sﬁérﬁaﬁ»impﬁaving. Revival of apretite in aninals of
group kI traated with conventionsl therapy took shree to
four days while in onimole of group TIT trested with

madifled therapy it ool o o thrge ays,



443« Rumen liguor analyeis

d4e3sde Jhvaioal oharooters.

faveny Ziuld oolliected €rom onimole of heslithy group
{Group 1) hed aromagic odour, graenish yellmsw colour and
thick conslstency with heavy congentratian of &isintegrated

fou? particlas (?&%&a 4},

Changes in the physivcal characterg, "M, protoszosl
eotility and sedimontetion aotivity tine of sumen £loid
collected from digessed onimale of group II ond TIY are

prasentsd in table 5 and & reopectively,

Fumen £luid collecoted from aﬁsea@ad'aniﬂazﬁ wan
hrospish yellow/rownieh in oolovr with faintly arometic/
faint sour odour and thin/thick consigency. On tho
fourth day of adgnission the rumen ligunr wos brownish
yeliowfotray coloured/areanish yelicw in nél@uz with falintly
sremsticfaramtic odour end thinfthick conclotency. The
phyaical charaoters of rucen llguor bscsme normal by
fourth day of admission ln nine snimale out of 12 (75 per
aent? vherens &n the remaining coses further time was token
upt sevan days, On the geventh 0oy of treéctrent he rusen
2luid wog straw colovredsbyownish green/graenish yellow
with aromstic odour and thick consistoncy (Tables 5 ond 6),
$alela Dl

pB of rumen f£iuild eollected from healthy arows ronged

From 6,7 to 7.0 with an oversge of .0 {(Tahle 4.



Ruminal oM in group 1T onimels suffering from simnle
indigestion ronged from 6.7 to 7.1 (mean 5,92 & 9.08) on
the day of admisclion, 8.8 to 7.1 {mean 6,93 g;@,@éﬁ? on the
fourth day of admiseion ood 6.8 to Tef (080 6495 & 0.0613
oft the asventh Jay of admiselion {Tebla 5. In ﬂrQ%@.EXf
andmcle the 4 of rowen £leid varied from 6,7 to 7.2
lneant 6497 & 0.0E0) on the duay of sdniscion, botween 6,0
and Te0 (mean 6488 5 04021) on the fourth Aoy and betunen
6D and 7el {mean 6,96 & 4033} an the seventh Jdey of

admisaion (Table 61,

PR PR

00 microscople exominction the protosoel motility in
the rumen liguor collected from heolthy snimcle ronged fron

moderate {4+ o vigorouws {+24) {Toble 4).

In clinicsl ceges of simple indasetion {group IT and
TIIY} protosoal motility varled from slew (4} to molerove
{++), Following Lredaisgnt rumed osrotonoa baoams active in
both the groups. In four of the cases in group II animole
the protozonl motility was moderate {+:) opd vigoreous (e’
i o cases on the fourth day of a&mﬂa&iaﬁ-anﬁ on Bhe
gevaenth day aé admiasion it becomes wigorous {++3) in 21}
cages exoepl one vhere it wod moderate, On the fourth
day of admission iﬂ'grmug 73 snlmslo protozesl motility

wes vigorous (a4} in 6ll Sases exeopt in one which also
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became vigorous {+++} on the sevanth day of admisaion

(Tablaz 5 ond 6%,

,“‘,
€

g

astivity bime (O

Sedipentacion SCCivizy time in hesalthy eninals
{Croup ¥} waried from 12,0 minutes to 18,0 minutas with

an avarsgn of 14.62 minutes {Table 4.

Bedimentation astivity time ganged from 210 minutes
to 4040 minutes Uith an overage of 2546 ninutes in ¢ll the
véﬁimﬁla with simple indigestion «nd ihe inarease in 9hT in
diszaned enimals was found statisticolly aigniﬁ teant (P/0en1)
{(Table 7Y In group 1T onimals suffering from simnie
indigastion prolonsed SAT waluas of 3140 £0 7.0 mingtﬁa
with an sverage of 7.0 minutes on the dote of admission
which Improved unon & 15,0 minutes 20 D0 minutes with
an average of 19,66 minutes on the fourth day and 17240 o
18,0 minutes with an avarage of 14,64 minuten on the
gavanth day of odnlasion wers obtained (Table 5). The 557
values in animods of group I vere found o be 21,0 Lo M0
amiautaa'&mﬂam 2Be33 minuﬁe@}, 16 to 25.0 minutes (masn
19,33 minutes) and 10.9 %o 17.0 sinutes {maan 14,50 minutes:
on the firvat, fourth and s@wﬁnth.@ay of admd&a&mn.
raapemtivaiy {Takle 6). 22 the condition of the @ﬁLmal
imoxoved 8AT wvalues ehoved o wrcqresr%ve dasrense raaQhing

normel renge between fourth and seventh doy of ﬂﬂ“‘tﬁ tome
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ihe decreass in BAY betwsan £iret and fourth day, f£irst and
sgventh day ondg fourth and soventl days in bhoth orouns were

statistiosily sionificant (940.01) (Tsble 8 anda .

3e3eBe Hineral status,

‘ﬂm‘ mean concentratlion of caloium, phoaphorys,
magnegiun, sodium ind potangium in rusen lizuor of hesithy
cattle (Croup T) were 17.75 3 0424 mo/0l, 10.30 < 0.15
@m0k, 11e15 & D36 m3/8l, 13324 2 3,54 miy/L ond 22400 4

e dd M qﬂ.., reopectivaly (Table 7.

The mean cowpndration of cslwu - Thosphorug,
macneaiug, eodiyn mc potasaivm in rumen liquof somples
Exom clinical caoegn of Mm}o Isvilgestion (Sroup 2T ongd 3173
PO 0620 F 037 m3/8l, 7476 4 0423 o/, 5.08 & S.20
WSOk, 132433 2 Xe17 mEQ L and (3493 & 1,74 mug/h
rospeatively. The concentritions of ealaiun, phoephorus
and megnesiun in rumen liguor of diseosed animalo vers
»ﬁfs-icgn:aﬁicénm? tow {0001 when oompared to the animals of
Lhe h@uiﬁhy conteod groun wvhareny the swﬁ&iw& andl mhtassium
gopcantrations Gid nq:ai';: show oy glgnifligant alterstions

(Table 7).

-

iIn «;‘;m.@gz i1s of group TT treoted with conventional
therepy the mean values of galol UMy Fhnaphirug, nognes i,
godium and potossium 4n rumen liguor wore 10.003 3 D

mg/él, P 3 3625 M}jfﬁl, Sa04 2 ﬂ},ﬁ? {f){;’]‘gi 10&,»‘54,&.3"“&3:{;3
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and 24627 2 2239 @iq/L respectlively o the date of admisalion,
11,18 2 0.5 mo/dl, 8466 & 0437 mG/dl, 6.97 & 0411 mg/dl,
138486 & 4,33 mB/L ond 05413 & 2449 mig/L f;m tm Fourth

day of sdmiseion end 11,99 3 04 mp/al, 2,71 3 D.21 mp/dl,
B70 & DeTL maAdl, 137403 2 2447 oho/L and 27.34 & 132

mugll. of the ssvanth day of afmisclion. The increment in

the concentrauvion of culolun and rhsephorus in the rumen
liguor from first to fourth day, firet to seventh day and
£ourth f@ seventh day were stoatliscioslly significant (0/0.01),
funinel magneoium level inorgassd significantly (7/0.08) Lrom
first to fourth Jday and fourth to peventh dey. The Lodraedse
in the level of magnesiun in rumen liguor Erom first to
nevanth ﬁag wag highly significant m@.m}. Ruminal

aodium and pobossiun concentrations 334 not ehow any
significant veriations befure, during or aftar trestment

{Table O}

The mean values of puren colalun, phosphorue, mignesium,
aodium end potessium in group TIX animols wexe 15235 + 0,861
m/dl, 7483 3 0,38 19/31, 5426 3 0412 25/31, 13744 5 6.09
Mg/ and 23,5 2 2.54 oiry/L regspectively on the firat day of
admission, 11,89 3 036 10/01, 913 2 0036 o741, 6400 24 Dl.44

/31, 14550 2 5.05 mig/L and 23693 £ le¢2 muu/L kespectively
on the fourth day of admission and 12:19 & 0425 mg/dl,
10429 & 0420 ma/8), Te05 £ 0,30 m/dl, 144.64 2 3.90 Mg/l
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and 23;5& & 1.21 mEq/L respactively on the seventh day of
admisaion, The incresse in the concentration of ruminol
caleium and phogphorus ffgm first to fourcth doy, £irst to
seventh Jay end fourth to seventh Jday were stotisticsily
siguificant {(P/0.01). Tw higher volug of ruminel
magnesium on the fourth dey was statistically significont
(270.08) compaged ta'the level on the first day of
admigalon snd she increass of rumninosl m&gnémium from first
to seventh day and fourth to seventh day vere also
siéniﬁicaat (2f0e01Y,  However, tho levels of sadium ang
potaseium in rumen ligquor remolinsd trithout migmiﬁiéﬁnt

alrerations in this groun alss {Table 9%,

improvements in the levels of calofum, yhosghorus and
magnesium of rumen 1i§uer over dliffsrent days following
therapy in animels of group I7 (conventional therapy} &ﬂﬁ.
group IXI {modified tharepy? avre showun in Filoe 4 The mean
difference in the mineral statug of ruren ligquor over
different dsys in the wo trestment grouns though Alffsrent,

wera statistically not eignificsnt (Table 20).

4.4, Dlood anolysis
In the apparently healthy onirels (Croup I} the meon
concentration of blood ealelum, inorganic phosghorus,

mhgnesium, godium and potsssium were 15,95 & 0,08 mg/al,
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5*97 X 0208 mip/fdl, 2433 et Qf'}n‘.4 my/Al, 148,81 » 2 1481 oig/L

and Se37 & 013 /L, Cespeotively.

In czlinmm‘msm of simple indigestion the meon
levele of plasme galolum, Inorgonic phosphorus, serun
moaneaium, sodium and potassium were 10,17 & G.096 ng/0R,
5417 & 0,093 my/dl, 2,12 £ Da028 m0/a1, 190435 2 1.30

MEQ/L and 4001 2 0413 miy/L reapectivaly. Significent
gifforence (PZ0.01) wes oboerved in the ¢oncentretion of
. blood ealoium, inorgendc phosphorug and megnesiun botween
healthy ard digeased animols, 'zf&;mmvézr. the concuntration
of serum, sxiium and potassiom 4id not show ony sionificant
ajreration in the ﬁ;saaséﬂ animcls {Teble 113,

In animala of group I treated with conventional
therapy ths mean concentrstion of caleium, inorgonic
rhog:horus, mognesium, godivn and potassium 4n the blood

oy

Fel3 & 0u05 my/dl, 151479 & 152 muUg/L and 4,92 2 D418

before treaiment ware 10,30 3 D418 op/dl, 5.25 = Pa.l..; mgf3l,

mBa /L, roespectively. The respective mean veluss wers
e37 4 O mG/CL, 5427 3 017 mu/Al, 81 & 2,052 mg/@,
153,25 2 2430 aTy/L emc% 486 2z 0,38 m/L on the fourth

tay of adnlesion and 10,70 & 0424 m0/31, S.42 3 m.m mo/El,
de3d & 2407 2/, 150,30 x 2,82 ntg/L ond 4,75 & 0,08
- mEgSh on the sairenth dey of admigsion.s The Angoyease in the

lgvels of blood calolum, inorganic phosphorus ond mognesiyn
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fram first to fourth day of dmigeioh abgerved in this groun

was not gtatiotically giynificont, The conmentrotions of

lood eanloium, dnergonic ghoophorus ond maonesigm uers
» B #

ouwnd ¢o be higher on tho seventh Jday aad the .noresse n

« B , 3 § s> B " %o (% ' i e ey e e s PR
the levwels of these mineruls from Yirat Lo sovonth Gy el

th to gaventh doy wers shatlstically simificcnt £rs3a01.
ee ing concantrations of andium A3 sotasslium An the oarum

8

Aid nov ehov apy sigulfieant ohemnge before, during or afior

e a1

&

trsotment (Table 13

Yhe mean Dlood galaium, inoroonie chosphorus, moanssivn,

sodiwn and potaceium lovelz In grou) TIT andmolo vere 10,1% 2
Dell m/CLl, 5410 x 017 mu/dk, Y17 a D004 me/Al, 148,91 4

TSN and 4,18 & 007 WM/l resoectively on the duy of
adniseion, 10.68 & 03.15 mi/dl, G.42 & .14 mAALs De BN L D63
AL, 148454 £ 239 migfl ond 4434 & .13 Mg/l on the

fourth doy of adniscion ond 10,03 = 9,19 =81, 5607 & 110

AL, ZedD 2 00832 mpA3l, 148.5 1 1.65 mTfL ong 4453 &

/L paspectively on the ssventh day of admission.
The Angreares in the levals of Liood ealefusn and inopgasie
phasghorus from firet to fourih dey, flont to soventh doy

w

and fourth o pevenLh

e T i 3 . o Y ; il gy Craroumn 0
iroreascs in the con Sontration of gerusy MEHENOQ LT Cyrom -

ot

o fourth day and first to soventh doy were significant

(03,015 and &n

lrsemtan

ot

- i ez "y . e 2
¢ Lperesse ol serusn mignosiun concentrotion

-,
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from fourth ©o seventh day was alsec algnificant {(P/0.051,
Howevey, thne concentration of serum acdium and calciunm
brefore, during and afeer t&@rawy 3id not ghow any 9ignie

1 eant change {Teble 13),

Improvement o fhe levels of blood ealeoium, inorgenic
phosphorus and mognesium over diffsrent days f£ollowing
therapy in snioels of group 71 {cooventional therapy) and
group 111 {modifled theropy) are shown in Fld. 5. The
improvemant in the concentration of blood enloium, incrgonic
choaphorug and megneniun £rom figret day te fourth day in
group {11 animels trected with mgﬁiﬁzeﬁ thegany was found

gignificently highar {2/0.09) *h n tha iMQEﬁVQmﬂﬂtAiﬁ the
concentration of above minerals in grdup ¥ tnimole trested
with cowentionel therapy. 5imizat1y the dmrrovemant in
Cehe congsntration of pl&#ma Anorgenic nhoophorus from first
£0 sevencth doy was statisticslly sionifigont in the cassz of
animala trested with aodifled therony comparesd to the

dnimals trested with cowentional thercpy (Teble 143,
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| Takle 1,
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Table I, Cotegorywise incidence of digestive dilscrders 4n
gattie in Ferala for the pericd from 1977 to 1921,
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Table 3. Seassonwise lnoldonce of different categories of
. Gigastive dysfunstionse ‘ '
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Table 7, Comporison of mineral status and sedicentation

agtivity time {(207) of punen liguor in aiople

indigestion in cross<bred cattle,
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Tabie ., Chenges in mineral staotus and sedimentotion Gobiviiy
© time {(8AT) of rusen liguor before, during ond afiter
treatment in group I animale (convencionsl tharopyl.
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Teble 9, Chenges 4n mineral stotes and sedimentation setivity:
girmm (SATY of runen liguor before, Suring and after
trecteent 4in group TIT animals {oodifisd therapy!.
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Meary levels of minerals in the blood of heelthy
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DECUSSTON
Bele Inidancs

Analysic of duta on e incidencs showad thot digestive
disorders condtitute a major coteoory ﬂ:zf dlmgose in oobtle
Caocounsing £or 33.10 per cont of the torol «:;:aé@a rérorved
from the Eleld (Teble & and Fiy, 1). Sindlor coservaiions
were made by tichole (139863) and fSisdunadhav ond Krishooongthy
(1979) who recorded an incidence of 40,0 por cent and 36460
par ognt fesrectively of ell cotsgoriss of eangé invgstigated,
Present study showed anong digeetiwe disorderc indigeation ag
4 whole formed 70,07 per asnt {Table 2 ond Ploe 2. “hig 1o in
gonformity with the carlier reporte of Dologubramanien angd
donapathy (2968) ongd Vesma and Ganapathy {3973 chot
indigestion formed the mdjor dotegory of dincative dlsordors
in cattle with the incidenos obhoerugd Q008 and 75,7 o
81,57 ,g;eé zzém;, regpectively. High tnoidence of @i@é&tiw
dlacrders m cattle in Herala could he atepibuted to suddon
@haﬂ@éw in the gquality and quanslity of feeds and fodder
depending on thelr svallability under ﬁiﬁﬁamm agromel iesiic
comdicions prevailing, locally, Ingestion of variety of
vnconventcionsl feeds withour eufifclont cdoptotion moke them
prone to suffar from such conditions. Ruminsnt digestion

Laing o mizrobial process could sosily be dfoturbed by
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sanditions unfavourabhle for the growth and survival of the
microbiota (Hoflund, 1967 and Alonso, 19781, The roawon
for high incidence (48,90 per cenk) of simple indigestion
omong digestive disordera conld be attributed to 11l
dafined and lrzeguler feoding dncorporatiny o variety of
unconvwentional fodder ond errorg in monagamental mrecticen

under local comll amm [ 5741

Prepint study indicated that incidence of Mgeetive
disorders are hlchest durlng surmer fallowesd by wmwr angd
rainy seocons {Tabis 3 ond Fios. 3. Sinilor trond in the
&m:&«aemé of indiceation from tyonical arsas of Indic vap
onogrvad by Joshi izs*m, Josht und Misra {wvm and Drogad
ond Rekib (1979a). Shortegs of. good quolity green foddsr
gz;na inoestion of low grade dey and coarse roughage, scarcity
of geod drinking water coupled with otress dus o high
environmental Lermarature, eopecitlly in cose of orossebred

cattin might probably contributs xo the high incldence of |
rumen disordere in csttle during gunmye soogon. & mmm
in uhe incldeance of the dlscose during reiny seaacn oildht
}:ia due to gradual and continoua feeding of animuls on
palateble green fodder ond 83 libinun sumly of good gunlity
uater during thic psoscon. Propoartlionately Hicher incidencn
of the digease during the winter compated o ralny gesson

could be aseonisted with feading noorly orocessed and
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storad fodder undsr bhad weathor condivlons, i mokes

T them spoiled due vo growsh of moulds and fungi. Howewver,

Chekrsbarthy et o). {1974} observed higher incidenqo of
Fumen dgrofunctions during southevest congool in Aggan wilch
zoulkd be due Lo vagiationg in tho agro-cliontic conditious
and in the availability of feeds und fodder from reglon

Lo region.

Dedeflinical findings

Clinieol eiong recorded in anfmals with simnle
iriiggstion in the precent shudy were in £aly auresvent with
those rencresd by previous torhkers (Hoflund, 1967 Misra
gE gle 1973b; Joshi and Misrc, 1977 Plosd gr al. 1979 ond
Tragad, 1978). -loas of ea;;a;wtg;ﬁf and reducad fesd intake,
cessatlion of depregsed runen motility and sun-wnded
rumination observad pregens 1y aupnert e asrlier £indinge
of Joshi and Misra (1977)p Pragsd (1979 wnd Dlosd et al,
(1979} Consistensy of duny o8 normal or nosty ond BOONLY
or loose were slso observed by Nlood gk al. (1979), Mile
alarrhoes obeerved in cases suddenly £24 on crasn grogs ot
the beginning of ralny secson could Le aseociated with
suddan change in the raclon oo Wall the offceta of nhyatasl)
aature of the mtions Crisdirgg of teath noticed in somx
coges sugoestad abdominal paln ansocicted wich the discocs,

fiormal body ﬁesﬁmmwm apd the ratee of nulse and
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respiration inficate absance of sny oystesnio rsaction,
Blight depregalon and dullness could be resulted fron
gonsral weakness and reduced aunply of nubtlents. Pail
in mily yleld could he apaccloted with derrangorefit in
the rumen metabolism oo that ovallibility of precuwroors

for the ssoretion of milk were reducsd considerably.

Belde Rumsn licuor

The colouwr of ruwvwon ligusy 4in hwolthy esttle under
the wrescit etudy wags gresnizh yellow vheresn & yallowlioh
brown colour was reported Ly Mlsca et nl. (19725) and
Misra and singh {1974) and grey and olive ¢o Brownish reen
colour was ab&ervgﬂ‘hy Dirksen Y1979}, Colow of ruven
ligquor ﬂeé&nﬂs upon the type of ration (flonss, 1979) and
onimols utilised for —ressnt atudy were madntoined on o
ration rich in gresn fodder to impart ths greenish yellow
eplour Lo thelr rumen ligquot. Alonse {(1979) has observed
that the colour of rumin ligquor voried with nakure oF fegd
ingeated and time after feading or sicge of digestion. The
odonr of the ruwsn licuor was chorocteristicolly relotnd o
candliions in thio runn.  Arometio odour and thlick
cuhalptengy of rumen liguer of heolthy oninsls cbrerved in
the pesent inveatigstlon wos simileor to 4l Sindings of

Misre st ai, 197280, Misre ond Singh (1974) ond
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Cirksen {(1979). Arcoetic odour of rumen licguor waé
attributed to the volatile fotiy acids ond productes of
norai) protein digsstion. Consigtency of rumen liguor
was olso affopted by the tyoe of diaty in animals fed
mostiy on roughages liquid congis teney was oheserved while
in those fad rowhage » congentrate rations thick

consistenoy was obperved (Misro ot ai. 1972al,

In &atﬁie with simple indigestion the raren liguor
was browmieh yellow or brownish in colour {Toble & and 61,
This could be due o deprivation of normal inteke of fcoeds
and fodder or vsristions in the type of fa@ﬁs-ingaataﬂ
end low dnvake of wavsr. Faintly aromeilc or #aintly
gour odour may he dur to reduced rate of wolotile fatty
aglds production and provein Aigaestion in the rumen,
Eimilar obszervailons tgre made hy Dosh ond Misra (1872)
and Misga gt al. (1973bY. The consigtency of runen liguor
in digseased animals was thin to thick while Miera et al.
£1972b) reportes thin congistency only ond Dash and Misre
(1972) obmerved alightly viscous consistency in simple
indizestion due to sudien charge of fead in cattle.
Phyeieal characters of rumen llguor becams normal by
fourth day of trestmsEnt in 75 pér cent of clinioal ceases
while 4in others it was delayed unto seventh daye. Variotion

in time required for restoration of normeley of phyaicael
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cunpacters in different cages could be relsted to the
ZiElferénces in the severity ond effect of the Jdissage.
Restoration of the rhyajeal characters of rumen llguor
suggestad Lnag the russn funetlions rﬁ?uﬁﬁeﬁ Lo nogmil o8

runen @av¢z@aw§nt has aradually baen imﬁ,@ved.

Ge3ale .

Maan o of runen ligquar (6681 & 0.044) obtoined in
case of snivels of asolthy groun agrese with the volues
reported by Miers gt al. (197201 and Dlood ag al. {1079},
Howaver, volues felling under wider vanges (8.8 0 740)
haz haen reported (Dirkaen, 1979), The nature and
compasition of dlet infliuencan thé products of fermentotion
in the rumen and ?&ﬁﬁﬂ the pH of rumsn £luld, Animals £
mpatly on congeEntrates had a 1gwer o (Hilson, 1967 and
Blood gk al. 1979). The total volotile Sotby woids ond
ammoniid prodoction in the Punen influsnced the ruren il
(Hofluld, 1967y Prasud gt gl. 1973 Sethuremsn and Rothox,
19795 and Ranchawe gt al. 1981}, Droukink and Ruyter
{1577 observed veriations in normsl oM of rusen ligquor
beLwaon ?u&i@ﬁa an well the samnler oo aczcd nafore ond
ofter fooding, |

Tha chenge in rusen pH between healthy and onimols
with simple indigestion wre not slgonificent and chis

might ke begouse that unlike in other fypes of lrgilgestion
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there waz not much ait@xaﬁimns in the puttern of rumen
i@fﬁgﬂﬁﬂéiﬁnvﬁnﬁ rencs the producte formad. Anorexia
ohserved in the mfaSent.eaa@B of aimle indisestion in
gattle wan of sild nature and wog assccisted with
irreguloritics in fecding and managerent, The rumen pH
in siomsle iﬁ@i@&sﬁiﬁﬂ aboerwed in the rrenent study is
in ogresment with the ranges of pil repovted hy Hﬁﬁl&éﬁ
(10673; Misra gt gd. {(i972b}y Prased gt al. (1672} and

Vihan gt al. {(1973b).

Be3e3e E}; X g::vi:lmii!it‘%?g

The prolozoa) motility in ru-un liouor of healthy
enlmale varying from modercte {+2) to vigoropus (2w} in
tha praesent atudy~wég in agresment with the observations
of Mlara gt al. (19720) and Misro and Singh (1974). The
nunber aé protosss in the runen ligquor normelly varied
cocording to comporlition of ration, Zocding tice ﬁnﬁ iovel
af pysen Irom whore sampleog werc collected {(Dirkeen,197%9).
Por the proper grouth snd sebivity of the microcbiota
optimum runen conditlons like =W, teéﬁ@rature, substeite

aveilobility 6%, arg ionoruent.

Bupnreased protogoel cotility ranging from sicow (4
o moderate {+9) £n simnle i~digcestion cihmerved in the
pregent study agresd with the findinns of Dagh ond Misrs

{1972) and Miera gt al. {19720, Veristiona in rumen



anvirenmant esarscially in the il was Jdetrimentel for
aurvivol of rumen micro«organisms and ag euch in acld and

| alkaline indigestions the rumwn oroLoRos were obaont ov
acanty (Hoflund, 19673 Dash g 8t 8. 19723 prasas et Bl
15737 Choudhuri at al. 1977 and Houriyel end Daxd, 108917,

. ol aimoie ndigestion thowsh rusen # remuined withont
much significant variations from normal, Jdeoresged motilivy
of protomod might Ye duge 0 changes in the substrates
segociated with ohonges in fesds or the yeduced availobilicy
of substreres ag & result of reducad intake of feod, The
protozosd motility become vigorsus in the Jdisensad spi-ulo

foliowing im-roved fecd intaks afver therapy {(Table § md &9,

83044 fedingntation sotivite time (SATY,

The mean sedimsntation activily time of 14,625 = 0,65
minutes {(Toble 4) obtolned for healthy orese~bred animils
undar the present mwmmazmn €alls vall within the ronge
of Be0 to 3.0 alnutes reryovied by Misre ¢t ol. 1397021 for
Indian cattle, But lower walues wers regorisd for oxntic
antmals by Blood gt al, (1979) ond Dirksen (1972}, This
auigested thot the ruwen mwmmma of the ercassbrad
vetile have edopted to the feeding proctices under the
incnl conditione and thay vere not Aldforont from those of
the other regliong. AT voluees indiceting the lewvel of
micrablal sctivity in the fumn vawmr‘? hatrpon animals ond

in the game animal §ram time to time (Nichols ond Penn,1653).
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There vag sionificant grolongotion in S8AT from 14,0638 3
0255 to 26,16 & 1.70 in simple indligestion indicating
decrecscd rate of microblal astiviey in the ruren (Teable 71,
Hisrac gb al, (1970b) cobmervesd sinnificant increace in 5AT
with 20 average of 39,9 minutes but without significant
change in pH a£ rumen Licguor in subacute prinary indiomstion
in cattle, Digturbsnce in micrebdel function might be duo
to the chsnge in environmeat in the ruwen by way of charges
in the foed or reduced avellobility of substrates £or microe
organisms with the csmociasted anorexis. Following tresisent
SAT vaelues decresosd aignificantly by fourth to seventh day
when microblal activity wes regoined with fermentation in
the runen reestablished oh revivel of agpetite and feed

intake (Table 8 and 9l

BedeBe Minersl stotue.

In the pregent study the soncentrotione of aaleium
and ghosphorug in rusen liguor in animals of hedlihy
control group vere compirable to the renges reported by
Fenner at 2l. (1989) and Presad ond Reghavan (1973),

The Tolofum ond asgnesiuy lovalsiin ruven 1lgusr obteined
for healthy animales were well within the rangee resoried
£or cattle by Lampila (15843, ﬂé&ﬁr andium ond higher |
potassiuws levels in rumen liquor compored to thair levols
in plosms obsetved in the @E&aﬁﬁt study corroborates he

obaervacions of Miillipson (1977). Penner gt al. (10869
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guguested thet the lovel of feeding and sampling time
plgnificantly aﬁ.’liwwé the concentrasione of sodium,
potassiog, calcium, phosphorus and mocmesium 4in rumen
liquc:é. SAmiisr @pimma vare eyswaeszed by Drickson (19710
in respect of roman cﬂiaium and phacphorus lavels end

by DPraged and Roghaven. {1573) in coss of runen wﬁum and

notasniun levels,

Sﬁ.q;niéicam dearesse in the conogntrations of aalcium,
phosphorns and magnesium {0 vuren lioguor of cattlio with
simple i&ﬁl&{gﬁﬁﬁi@ﬁ abeerved hefore thorapy ﬁi(g‘hﬁ e on
aooount of reduted dictary inteake, the main olinicel
manifestation of the dissasg. Coskoela ond Albeysht {(19576)
raported thot the concantrations of ooloium, m@gﬁes&um vl
:;:mtassiu%; in the romen £luid decreascd and tha levels of
phosphorus and sodium and o of rumen 21uid ingreoacd
afeer 13 to 24 hours of &amivatmn of fred apd water in
eattlo. The importance of optimum lovels of minerals viz.
celcivm, phosphorug, mogresivg, gsodium and potassiun for
e}rm:éh an? multiplication of bacteria in tho rumen and
their essential role in the ruoen swetobolisn wers gaported
garliler {Viateon, 1932 Hubert at 21.1950; Hungote, 1560 8nc
Colduell and Hudson, 1974}, As sudh decreased activity
of rumen rmiorcbes in catile with alimple imdigeztion cauid

be correlatad wich the depressed mineral lewvels in the rumen
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1iguor noticad under thwe present investigociond.

Progresaive inoreass in the conesntrotions of oslofum,
ghesphorus ond magnesium 1o rusen liguer was obsarved as
the appetite of the animel revived ond feed inteke
incressed (Table 8 and 9), Fennar st ol. (15969) cbserved
emat high levals of &n all roughosge satlion in cotilo
inezaaaﬁd the eoncsntrations of aalqiu&. phssphorusy and
magneaiuﬁ in ruren limor, but lovered that sgﬂivm; ‘The
1§p$ovemﬁnﬁ in the conesntration of caloiun, phosphorus
Cand megnesium in the runen liguor ovar diffsrent Jdayn in
the tue trestoent groups in the precspt stody though
gifferont, were ataoticcically not significant, This
indicetes thot the incredse in the coneehtrttisn of these
mingrals in rumen £luid may be ewogenous associncted with
the incrsase in feed intoke of revival of appetits. The
asoenirations of sodium and potsseiun In ruesn fluld
remeined uvithout much varietions in digeased onlmels under
the nrecent stuiy. Thiz might be Jue to the faot thot
wilese indigestion is prolonged and severs enough to be
angociasted with changes iﬁ,@ﬁ; there might aot be any
approciasble changes in the asodium 2nd potagsium levels in
rusen £iuid and blood. Dus in acld and alle line indinestlons
assaclioted with dewviollon £rom normel pH rences, dlsturboences
in the status of zodium ond potassiun wepe foported (Huber,

1971 and Choudburi et al. 1991).
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Sede Blond analysis

Mean concentrations of aaiaium,ina:gan&e'ghaaph@ruag
magnesivm, sodium ond potassium in blood of healthy control
animelg in the pragent study wers well within che rance
reported by bPanjanin (1361}, Cormeliuz and Honeko (1963%,
Phillips (1977) and Biood ot sk {1979).

Reducad blood caloium level in simple indigestion in
ciettle cohaerved in the mweesant investigotion wag in
asgreemmnt to the ecrlier report by Prasmed et o8l (1572) whp
ohagrved & hypocalcesmic state in some of the coascs of
simale indigestlicn anolysed by theme Low carum inorgonic
shosphiorus associated with simple indigestion in ootile
shsarved in the prssent investication was simllor to e
finding of Hoflund (1968) who recorded low serum inorgonic
phogphorys in calves with indigestion. Serum megnesiws
fevel vas lowr in cattle wiih simple indigostion ond this
might cause stony of gantroeintestinol aystom as observed
by fueno (1990) in sxperimental hypomsgnesasmls in sheen,
" The cffects of alspile indSigestion in orosa-brad covtle

under ha present investigation anpears to be o gtate of

deprivotion of feed und water for & ohart duration, Howevar,
the observed offecto on corws colofum and mognesiun and
phoaphorys were o deorgase in il while corresponding

ohservationa (n induced starvation wvers o Jecreass in aprum
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ealcium and megnasiun and inoresse in the serum phosphorus

dwtected at 45 hours (Cekals ond Albryeht, Y976).

Baduced blood ﬁ@l@iﬂ@g_iﬂ@#g@ﬁiﬁ'ﬁhﬁ&ﬁhﬁ!ﬁ@_&ﬁﬁ
mognasium of cettls suffering ﬁ?@m;simgza indigestion might
hove been due to the decreased exogenous supply of thess
minerals asocodisced with insppetance and reduced ﬁg@&
iantekas The offecte of low normal values of theps minsrals

»iﬁ'bl@&é during the diseass @%gh@_grnbahly'%m cubmclinical
antd hence. not associoted with any opnorent olinical afane,
Calclom ploys signifiicant Zole in muacle controction snd
alse in nousemuseuloar trritebility and ﬁf@ﬁ%m&smi&ﬂ-@ﬁ
impuloeg. Awony of ruman musculatare o ﬁzmyxs'ﬁnﬁ;gﬁsﬁimﬁ
‘migﬁm probsbly be reloted to a decicased level of lonised
Blond céi@i&m rathar thon merely due o 2 simole Laa‘hlasﬂ-
Gelolum level, Disturbonose dn tronemiesion of impuloes
Interfere with nervouz control of rumen motilivy, Suber
11831} obeerved sionificont sorrelation botwesn tha lavel
of cerun diffueible eolofun end eontracuile ghveninth of
rumen musculature end ruhen dysfunceions could socur
consliderably befores the ensss of slinical 5i§ma‘@£ hyro-
Qsloeenic,. Phosphorue 18 oainly involved in the tpansfer
o8 biological snexgy through adenceine trisphosphote (AT
(Phillips, 19771, Doticleney of phosphorus may vesuls in

- reduced mvallabilivy of ATD am aﬂ-ﬂﬁﬂfgg'ﬂﬂéﬁﬁﬁ for muscle

function and might affect rumen mweoente 2lsc. The levels
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of ealeiun,phospharas and mognesium in the crude dlet
could affect thelr status in the body and hence influence
the heslth ond production of the animale. In biologicol
syptam, the levels of theoe minerals ore interwrelotes
(Phillips, 1977). Dxperimwntally it has besn ohown that
subeclinlcal hypomagnesacmic reduced the ability of cove
to mobilise oalciun in resoonse to hypoosleneata {Sonsor
gL al. 1983)s &g the condition of the enimal imoroves
lcliniqany folicwing therapy ond o8 the appetite revived,
the levels of calcium, phosphorus and mognesiws in Llood

a2lso improved (Tables 12 anad 133,

She corcentrotlions of serum sodium ad rotassium A0
not ehow any eignificant altepstion pedore, during or
after i;%’mr-'a,py. Simple imdigestion ia o benig cf’sm Leiong
without epprecleble dehysration or change in comolori ty
or pH of ruren liguor and blood, unlike in cose of oot ond
alkeline indigestiona, A ocueh 8o ancorent flaﬁgs;ua‘,i;;mmm in

the sodium ond potassium comeentrations in serum in Blomle

indigestion could be exocoted,

Bebe Trzatment

Conventienal theraspy of rumen dysfunction uming
atomachice olone Lz of minimol therspsutic voluz {(Propad 8t ol.

19762 end Prasad and Rekid 1979%), Therofore, nproverents
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i the line of theropy of indlgestion in cattle of the
bosie of revent develerments phormacolosy s sicroblology
cf manen nd clinjoo-bioochonicsl sepects of e conditian

Gre Necdeds

Convencional therapy adopted for onlmels of group 17
with simple indigestion comprissd of bitter stomachice
orally and liver oxtroct parenterclily. ldver amtrocts os
hapatotroghie agonts were beneficial In $he traatmant of
Lovine onoroxia aince in some cotes of tnovewie the ilver
Function wde depresssd dun in aboorptlon of toxic amines

produced in the guwen o toxing derived from mouldy end

spoiled feedw, Crel adninimtyscion of *Liv 52 {The

Himclays drug Co.) an ayurvedic hopotle ﬁﬂzmulﬁaﬁ wag
re;orted o be sffective n 91 per cent of cases of hoving
anorexia {(Trosed apd Reklb, 1979hY. Therspeuntie trlolo
ugiog idver extrack and 'Himalﬂyaﬁ‘ﬂatzsa' =8 gtomachic
subseguent o corpection of pi! in the elinicsl mencgement
of acid angd alkaling indicestions vere cuccessfnl (Mlers
and Singh, 1974, Parenteral use of livor sxivect and
vitardn Begomnlex wore [Jound @ﬁfeﬂmxvé in the treatment

of bovine ancrexts (Fadvedkor and ftuckibheve, 1971y drascd,
1977 ond Prasad end Nehidb, 10796, ?hiamime,'vitaﬁAn B o
ond other vitoming in the Becommler series ploy dmporzont
role in carbohydrote metabslism in ruminents, Howevor,

the sbove lines of therary were act adeyucte $o sup lement
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the depressed mineral lovels due to anorexis and hence a

more ratlasl spprodch in thersoy wes adopted.

in the modifing thavrapy 4in caimeds of group IIT,
ooloium was immedistely mode avalloble to produce the
beneficial effect of troctment by improving the tonfoivy
Of rumen masculature. Similor cffects on porentoral
administration of coleium in eésa of atony of rusen in
tovines was obgerved (Plood ¢ al. 1970}, *Paorexon' tablats
ware inoluded in the modified therory am it contain
sooentially required agente for the synthetdo @mtiviﬁy-@f.
the guten nloroeonsaniems. Use -of o combinotion of
rumenstoric agants like potassiunesntimeny taregrate and
‘aporexont in the clindeal sanagement of irtigention in
sheep and goat was found Lo bDe guperior te €W use of
rumenatorics alone (Pragad gt al. 1978a), Gupte gt al.
(1976! cbserved reduced thizmine lovol in the romen ond
suypested 4t ay gﬁﬁhﬁb&é ceuey for rumen dysfunction in
cattlie. Seing easenticl for nicrabdsl syntheeis of vitoamdn
By ot comalt ie considersd a dletory regsuiresent in runinonts.
Supplementation of cobslt end oopper o busal rations verw
fornd beneficlal for rumen fermentotiot ae evidagnt Seom
betior lovels of produntion of volotile fetuy acids, total
nitrogen end ameonic ndbrogsn and Better puten microbial
Eounts {3axﬂna and Renfhan, 1982 and Saxens ond Seivestavs,

18307
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Clinical cecovery though achieved in both groups of
énimalm treated with convenzionsl omnd mddified lines of
thsrapy, the mviv&l of appetite and clinical rsgovery
were earlier in animaly treatsd with modified line of
theravy. Clinicul secowery wae obtoalned Ao two wr thiee
gays time in ondmolo of group 1LV epaipet three o four
Aaye required in oase of snimale of group IT, Recovery
maTicd wes reduced by &n aversue 33,0 per cent in group £11
animals and }";fa:t;;«a:;m;imam Inge of production was restrictad,
humen motility waz yesiored to msarmel frequency ond strength
Ly scoond wo thipd doy in group 11T animalm vhereas An '
group I enimela it was delaysd upto third or Zourch day or
TR This might be due o the effect of colelum supnlo-
mentation vammfxmuy roning up the fumen mugonlatube in
cese of gy¥oup IXT enlonlse. In lectotlng animols of proun

IT milk productica revurned Lo priginel lsvel & an eoriiey
meriod conpared to enimclo J’f aroup II dug to asariler poturn
of appetite and feed intake in this groupe Also supslensis
ration of oaloium parenterally mighi hove hustened this
nrocaae,  Ag svident from the resulte greestablisbyent of
nrotsesnl motility was observed to e comparstiwly ecrlies

#ffieiont in group FIY animalo provided wizh oral
therapy of ‘norexen' teblets, This esuld by due wo early
restovation of favoursbie anvirommont in the rumén. in uhisg

group favouring increassd micrablal activity.



On terminefion of treatmsnt all the animals under
treatment comencad consuning original guantitias of feed
and water, Thougn minersl s@&ﬁué in rumen liquor in both
the groups were found ehenced, ?M’:‘O“@E’ii a e inoranento
iz_} the levels of eslolium, phosphorus and magneslion 4o
rusen liguor ovar diffsvent days {n them whon compared
statiatioally vere not aj q&iﬁia&mt&y different {Tebhle 15,
Thio sdght be due Lo the fact thet the moin factor
Anfiuencing the status of éh@va minerals in rumen liguor
wag Lhalr exsgenous souras snd ravivil of spmetite an@v
immrovament An feqd in&@k night heve achifeved equslly ia
Doth the groups by fourth day whan the gecond sansles vory
eoilected for analysis, Dut with fegard to the levals of
golelyn, inorganie phcephorus ond magnesium in blood tha
improvemsnit on ascount of treatment and return of amostite
wisa hilvher in cogo of groun IIT animald, In group It
andmale crected with comventional lina of therapy the
imorovesent in the lsvele of coleium, inorgonic chonphorus
and mignegiun from firet wo fourth <oy wos not mlontificont
{Table 12) whereas in group IT7 animols underqone m@ﬁ fied
sﬁar&py the immwovenent in the status of ebove minsralc From
first to fourth doay wop significant {Toble 133, This
indicete that &ne mndifled } ine of theprapy fo more #mf*ci%nt
in hestening =linicnl recovery and lmproviss the atotus of

thest mingrale in the bady. The mean inorement in the



csneentrationg of blood caloliun, Inergenic shosphorus and

magnesiym from 2irst to fourth Jay vas slgnificently

t‘-‘S

hikgher in group I animele comparsd to group IT anlosio.

Similerly the mpan incrament in the plosme inorganic

€4

rhosphorus level frem £irst o seventh Say wos siguiflicantly
highar thah the respeciive increase in case 28 group 07
snimsles The advantageous rositlon in the minersl status
Of colodun, mh@sﬁﬁgxus vyl ﬁﬂ@ﬁﬁﬁiuﬁ’iﬁ blood and an gorly
revival of uppatits @nﬂ clinical recovery observed in
group IXI enimals compared to group I animals indiceto the
superiority of modified therzpy over comvoniional thorooy.
ﬁnmig@ati@n heing 8 cﬁznlmul problen effeoting hoalth amﬂ'
roduction in cottle,eerly clinfosl roopvery ong raburn

e wrodustion are bancficial,
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SUMMAARY

Digestlive digorders in ruminonts being an'ampﬁr&anc,
2linical @énblg@ in the £118, investigations on the
insiddence, elinicael obmervations, microbisl sgtlvity of
the rumen ligueor, minsral ﬁﬁaﬁﬁa in the rumen iilguor and
the blood in simple {ndigection in crossebred cattle and
based on the resuits obtocined from the above therapeutic

studies wore cerried out during the prasent swudy,.

Semple . survey conducted through field veterinary
hospltals and the hogsitels under the Herals Agriouliurs)
University revealesd that Sigentive digorders aéﬁgtﬁtutaﬁ
8 gigedhle proportion (33,10 per ¢emt3.@£ all dioeasns
Greng cattles fmong didestive @i&atﬁﬁfa tho incidence of
indigestion s & whole (70,07 per cent) and simple indigeotion
in particular were high (40,50 psr centd. The inaidencs of
thame cotditions wesz found highest Suring suwwer followed

by winter and yainy seseonz.

Bight apporently heslthy sdult crozsebred cattle from
the Unlversity Livestook Farm, Hﬁnné&ﬁy, formed the heoalsthy .
gontrol animals Group e Tuelve saleocted cliniend enang
of sinple inddgesticn in adult Crose-brad cotile Gividsq
into groups of oix ecch {(Grour 5% snd TIT) were ubllized

£or clinical aid therapsutic fnvestigations, FEvaluatfon of
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physical aharaeterﬁ;-pﬁ and éi@r@bsaz agtivity vice,
protozosl motility ond aedimentetion ootivity time of the
rumen liquor ond estimetion of aclected minerals wvia,,
calalum,phosphorus, nognesivm, sodium and potagsium in
rumeh liguor and bloed were sarried cut, Twe tharh@@uﬁi.
regimgns vers éfieﬂ in anfeels of group TI andg ITT Lo
compares the efficiency of the treatoent, &nimslﬁ of
group IT ware given conventional therapy connlating of

bittar stomachics orally and liver extrack parenterally

and in group IIT animalo modifiesd therapy comprising of
bitter stomachies and 'hAnorexon’ tablets oraily and

‘Calkorol? intravencusly wers tried,

Couree of the discane wos followed doily snd womplse
Of ruman liqgar.&éé‘hlo@ﬁ wega coliccted Yor analysis on
the firet, fourth ond seventh day @f\&aﬂimsian‘in the
sliinde.. Blight general dsoresoion o dullnans, gﬂrtiﬁl
or complete loss of eppatite, cognetion or Jdepression nf
rumen motility, suspeneion of cimination, normal or pasty
and scanty dung or mild dlorshocs ond drap In milk yield

ware observed ce the importont alinical cigne.

In cattle with simple indigestion the runon liguor was
rownish yollouircuniah in coloer with fainely aromatic/
faint 2our odour and thinfehick oot istensy., Varietions
: ¥

An the pH of ruten liguor in diseamed oroup wae not
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gignificant compared to tha healthy control group.
Dopcensgd orotoeosl motility and prolenged pedimontation
activity time {26416 & 1.70 minutes) of the rumen llguor

wEYe noticed,

Significant lovering in the concentrotions of caloium,
-;ﬁhﬁafmﬂruﬁ ond maognesium in both rumen liquor and hlood
was obaervad in e discased animole and thess changes
aould be due to loss of appetite and roduced feod intake
during the dise2se, However, the sodium and notassiun
concentrations in rirsen ligquor ang blood 410 n%:sre:, Bhoke
significant wvardavions. Mean concentrations of cslofun,
phogphorug, rasgnesium, sodium ond nozasoive in the rumen .
digquor were 10,20 2 2237 wgfal, 776 & Te23 my/al, 585 &
OuZ0 MI/AL, 132,33 & 2417 AN/L and 23.93 & L.74 /L
respectiwly whils the corrasponding values in blood vers
10417 2 0209 mo/Al, 5417 4 0u003 mu/Gl, 2013 5 04098 my/Al,
150435 & 1430 mB/L 2nd 4,61 3 0,13 o/l &0 the animsls of

the dissssed grouns

Following therapy in diseaced cnimale the physical
chires texs and protozosl motility of the rumen liquor and
the mnineral stetus in both the ruman liguor and the blood :
| improved an? sedimeontation activi by time of Tumen lif-:z%mr.
decreassd, Baged on he level of elinieal regponee o

trestment as revivel of apretite in o to three days in Dw
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anim&&a of group IIX CORDE pared to three to four days
reguired &n_¢h$ cape of animals of gheun 1T, reduction ie
the racovery pericd by an sverage of 33.0 per cent, esrly
restoration of normal ctrength end frequency of ruwen
contractions, protogool motility ond milk vield ang
improvermnt in mineral statusz In che LHlood and ths yunen
liqumi, the modified theropy wasn found superior o the
c@nvéntiaﬁai tharapy in the oliniesl monogement of sim-le
indigestion in crosasebred cottle., Resulis obtained during
the present invwstigatione suggested thet the associatsd
ch&nges in common clinfcal sondition 1ike pimple indigestion
im cattle nead raiiunal thﬂt&bLuﬁiQ ﬁﬁﬁrﬁﬁﬂh for hotiey

clinical golne in the field,

| Fols
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The pregent ifnvestigativns were taken up With the
objectives to survey the incidencs and secsonol dynonicos of
digeetive dlsordars in cattle in Hexsla, to stuldy the
tsgociated changes in physicol charscters, pH, protozoal
motility and sedimentacion activicy time of rumen liguor
and the stotus of selected minezale Iin rumsn liguor and
blood in clinicel wmaes of simple Indigestion in crosgebred
asttle and haged Gﬁ the £indings in the above to modify and

compare the line of thoropy f£or the some,

neta colleated from selected vetarinapy hospitels in
the £ield and under ths Kerala fgricudtural University showed
thot digestive disorders formed 33,10 per cont of the totsl
of the incidence Of diseagaes in ﬁﬂttlﬁ; Aoong the digeﬂﬁiww
3L worders, cuses of indiguotion ae a whole vers 7,07
rx tont and sim?l@,inﬁigéstiﬂn mogely sesoristed with
dietetic exrors were 49490 per cent. Infiuence of mearcon
on the incidente of these conditions was significwmi, boing
Nighast in sumer. Thie could be attributed to irregulari-
tlas in feeding agspoiotad wﬁth,nannavailahility af goexd
guelity £odder throughout the year ond feeding csttle
@rédcmiaﬂntly on dry and coufse logally avallable UNCoNVen-
tional animael rotions and incdeguate supply of wvater during

LI B oo,
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Pight armepently hedalthy ddule oroscebred catile £ro5
the University Livestock Farm, Mannuthy, €ormed the heslthy
';,ﬁtﬁﬁi srifmals {(Groun ).  Teelve clinfenl ocses of sirple
ingigeation in adult cross~bred ¢ut @&vﬁﬂe at randon
ko e groups of gix esch constituted the treatsent
groups (Group IT ond ITZY,  In Croup Y1 animals conventionul
therapy consiswing of bitter stomachics orslly and liver
extract parenterally was tried. In chimels of group ITT
mofdifi¢d theropy comprising of bhister ﬁt@maéﬁzﬂa and
‘anorexont (Pflzer PVi. Ltde) tablats sxally and *Celborol’
{4 & B Pet, Lud.) 1ntw&venau@iy way sdoptsde Courne of the
digease vaa suudled and savilee of rusen licuor G bHlood
wase collegted for &aalyais on the first, fourth and

gaventh Jday of cdoiszion in the olindc,

Inportont clinieal sicns of the dipcass vers aliqhﬁ
genarsl depression end dullnegss, particl or complete las» of
am-etite, suspension of runination, ﬁﬂsa tdon or depyesssd
rumen contrsctions, norsal or poasty ond aﬁenty dung 0F reoance
of mild Alagrhoee and drop in milk ylelds. She body |

tewnfratuxe and rotes of pulese oad reoaiyation ware normal.

Phyoical choracters of the romn ligquor from cottle
with almplo indigestlon were altered in that the colour wss
brownish yellow/brownioh with faintly aromticffaintly sour

odour and thinfthick congigtency compered o thae greacnish
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