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1. INfROOUCTION 

Cat t l e wealth is the baCkbone of Ird i an Agriculture . 

The eco nomy of our co u nt ry is mostly deperdant on agriculture 

a s well as ~ nima l p r od uct ion. In order t o achieve self­

su ffi cie ncy in mi lk prod uction, greater emp ha si s is bei ng 

laid on the i mprovement of g enet ic potential of the indigenous 

cat tle through c ro ssbr eedi ng with exotic milch breeds . 

Conseq uently mil k p roduct ion has i ncreased . To maintain 

the milk prod uct ion, optimum supply of sufficient nutrients 

of good quali t y i s e sse nt ial. During extreme and adverse 

climatic co nditio ns, t he cattle a re forced to thrive o n 

poorest qua l~i t~ rough ages . 

Alt ho ug h e xact st at i stica l data is not availabl e 

but there i s no do ubt tha t the di5'eas es of di gest i ve system 

cause great eco nomi c loss by way of l ow productio n ·and poor 

weight gain. The per ce ntage of dige stive disorders ranks ' 

the highes t arnorg ro n- inf ectous ai l ments in ruminants . 

Generally t he common r umen dysfun:tions are the outcome 

of sudden cha nge i n quali t y and/or q uantity of feed . A 

s udden change i n f eed or fodder brings about a marked 

microbi a l ard phy sico- chemical ch anges in the rumen leading 

to rumina l ato ny (Ho fl und , 1967) . The incidenc e of clinical 

c as eS of thi s cord i tion have also been clinic ally recorded 

by Misra a nd Tri p at hy (1963) , Prasad ::_ ~!." (1975) and 

Prasad (1977) . 

In rural areas I the c at t l e are exc l usively maintai ned 

on wheat bhusa or paddy s traw during the pe r iod of 
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non availability of green fodders and pasture grasses . 

Due to high lignification the d i gestibility of most of the 

nutrient s is low in straws (Mali k , 1984) . Hence continuous 

feeding of straws not only ca5se the deficie rcy syndromes 

but al so upse~ the digestive system leading to ruminal 

stasis . Cat tle ma i ntained exc lu sively o n Wheat s traw 

develop i n- appetence , decre ased milk production and gradual 

l oss o f body corrlition. The correlation between rumen 

moti li ty a nd rumen fluid Characteristics often provides 

a measu re for e stabli shi ng the degree , duration ard 

di ff erential di agnosis of rumen dysfurction (Leek , 1983) . 

Fundament a lly the rumen motility is considered to be 

a n i ndex of digestive furcti o n in ruminants (Blood et al., 

1983) . 

Efforts have been made to 'study some of the 

bi oc hemic al and therap eutic aspects on rumi nal atony . 

There ap pears paucity of und erstandi ng the pathogenesis 

of ruminal atony due to exclusive feeding of wheat str aw. 

A suitabl e therapy for sUCh a co ndition has to be worked 

out to shorten the course of disease am to re store early 

normal function of the rumen. 

Keepi rg in view the above factors , am in order to 

explore the various aspects of this clinical conditi on, 

the present proj ect has bee n pl anned to study : 

(i) The effects of exclusive feeding of wheat straw i n 

cattle . 

(ii) A detailed study of c linica l symp tomatology. 
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Physical, mi c robial ard biochemical charges 

in the rumen liquor. 

(iv) To mo nitor some biochemical charges in the blood . 

(v) Routi ne exami nation of uri ne . 

(vi) Ard to formulate a suitable line of t r eatment ba sed 

on the findirgs on the unt reated animals . 



2,0 REVIEW OF LITERATlRE 

2:1 Ruminal atony in ruminarrts 

At the beginni"J of currerrt cerrtury, the rational 

reasons to ~ause various rumen dysfu rcti ons were not 

ascertained . It was Fincher in the year 1940 , who for 

the first time narrated v a rious synonyms applied to diseases 

of dige stive tract in bovines based o n clinico- pathological 

observations like atony of forestomachs , acute indigestion, 

overloadi"J of forestomachs , acute tympany and acute 

i ndig estio n with tymp any . 

Misra and Tripathy (1963 ) could induce ruminal atony 

experimerrtally by exclu siv e feedi"J of 

paddy straw in cattle within a period of four weeks . 

Hoflurd (1967) classified the rumen digestive 

distu rbanc es in cattle on the basis of cha"Jes in the 

rumi nal pH as 

(i) 

(i i) 

(iii) 

Acid indi gest ion (pH 4 . 0 - 5 . 5 ) , 

Al kaline indigestio n (pH 7 . 5 - 8 .5) and 

Indigestion with no rmal pH 6 . 0 - 7 . 0 . 

Gibbors (1970) classified the primary rumen 

dysfunctions broadly irrto four categories li ke simple 

irdigestion, i ndigestion with i mpaction, indigestion vdth 

tympany and indigestion with toxaemia in bovines . 

In our courrtry seasonal influence has been attributed 

to cause indigestion with impaction in cattle due to the 

cha"Je in climate to hot and dry with excessive feedi"J of 
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coarse roughages duIing summer (Joshi aro Misra , 1974) . 

The seasonal variat io n in inciderce of irdigesti o n in 

bovines has al so been reported by Fincher aro Fox (1963) 

and Pearson ( 1971) . 

Sethurama n and Rathor (1979 ) obse rved ruminal 

stasis in both cattle aro buffa l oes due to Ii se i n pH 

of rumen. 

2 :2 Clinical s ymptomatology 

Exclusive feeding of coarse , dry roughages to 

bovines , not only causes deficiency syrd romes but also 

leads to ruminal s t asis and upsets the digestive system . 

The clinical ma ni festations of such a coroition have been 

described by many worke r s . 

Misra aro TIipathy ( 1963) ' recorded symptoms like 

dullness, depre ss ion , progressive emaciat i or. arrl poor 

health , ro ugh hair coat, const ipatio n and arorexia in 

clinica l cases of rumen dysfuncti o n i n cattle . The similar 

syrrptoms have a l so been descIibed by workers li ke Joshi 

(1970) ; Sethurama n (1976) ; a ro Prasad ( 1979 ) . 

Blood !!!.~. (1983) desc Ii bed the s i milar symptoms 

with recumbency aro dyspnoe a in terminal stag es of the 

di seases . 

2 : 3 Chang es in rumen liquor 

2 :3:1 Phy sica l changes 

The physic al cha racteristics of rumen fluid depero 

on the typ e aro nature of feeds prOVided . Even in healthy 
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a nimals . maintained on no rma l diet , cons i derable variations 

i n physical characteristics of rumen liquo r has been report ed 

(Dukes , 1955 ) . 

Misra and Tripathy (1963) rec or d ed charge in colour 

and reaction of r umen liquor dependirg o n t he type of feed , 

howeve r the nomal rumen liquor appeared viscous i n 

co nsiste ncy wit h aromatic smell. 

Misra !!!~. ( 1972a) observed normal co l ou r of rumen 

liquor as yell owish brown having aromatic odour and viscous 

i n consi stency . Duri OJ indigestio n and ruminal stasis , 

the co l our charged to brown and sedimentation activity time 

( SAT) i nc r eased consi derably . 

Pr asad and Rekib ( 1973) i ndicated SAT as a direct 

me asu re of di stur ba rce in th e rume n microbial ac ti'lity . 

Th e abnormal rumen microbial dig.e s t ion was di agrosed on 

the basi s of cellulose digesti o n time (Rosenbe r ger, 1979) . 

Leek (1983) described rumen flui d characteri stics 

. as a n i dea l index for establishirg d egree and differential 

diag ro s i s of rumen dysfunctions . 

2 :3 : 2 Rumen motility 

Joshi and Ludri (1970 ) exami ned the r umen mot ility 

in clinica l Cases of indigestion in bovines and reported 

that the rumi na l movements Were either absent or infrequent 

in amp litude and f r eq ue ncy . 
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Sethuraman (1976) reported comp l ete a bsence of 

reticula-ruminal movements in clinic al cases of alkaline 

indigestio n in bovines maint ained exc l usiv ely on coarse 

and dry roughages . 

Prasad ( 1979) examined 74 clinical Cases of p rima ry 

arorexia syrrlrome in bovines and recorded r Ufol i nal movements 

o ne per t wo minutes (hypomoti l e ) or absent in most of the 

cases. 

McCarthy (1981) described the s urfac e ripplirg of 

lower left flank of the cow as the mirror of ruminal 

motili ty . 

Kay (1983) described rumen ma·tili ty as the index 

for determinirg the digestive fu ncti on in ruminants. 

McSweeney (1983) observed 'decrease in fo restomach 

motility afte r 4-6 hours i n Lanta nt a poisoned sheep and 

moti lity of rumen remained depressed throughout the course 

of the di sease . 

Mohsin and Sud (1984) observe d decrease in 

arrpli tude of rumen as well as reticula r contractions 

under alkaline condi tions in rumen in buffaloes . 

2 : 3 :3 pH of r~~en fluid 

Certain feeds am fodders are known t o cause 

marked variation in the pH of rume n flu id in ruminants. 

Mi sra and Tripathy (1963) recorded increase in pH (upto 10) 

in adult cattle maint ained on paddy straw for a period of 

about four weeks . 
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J oshi and Ludri ( 1970 ) r ecorded rumen pH i n 

clinical Cas e s of alkaline i ndige stio n, whic h r ang ed 

from B. O t o 9 . 5 . 

The normal p H of rumen liquor of c attle va r ied 

from 6 . 5 t o 7 . 2 (Misra £! ~. , 1972a ; Ka ru nanidhi , 19 B3) . 

pras ad ( 19 79 ) re co rded , ' umi nal pH of 6 . 7 to B. 2 

in clinic a l cases of a l ka li ne indigesti o n i n c attle and 

buffaloes . 

Cho udhuri et al . , ( 1981) r ec orded pH v al ues of 8 . 0 

to 8 . 9 i n clinica l cases of a l kali ne indig esti o n in bovi nes . 

2 : 3 : 4 Microbial c hanqes 

Krogh (1963) reported absenc e of p r otozoa a nd 

va riations in bacteria l populati o ~ in Cas es of r umen 

dysfunction in cattle . 

Mi sra and Tripathy ( 1963) recorded poo r moti li t y 

and thin concentrat ion of r umen inf uso ria i n c as es of 

indi gest i on in cattle . Th ey f urther reported the absence 

of c i l iat e protozoa in Ca se of r lDTIe n dysfunctions due t o 

exclusive fee ding of p addy st raw in cattle . 

Sethuraman (1976) observed decreased p rotozoal 

count as the ruminal pH c r os sed 8 . 0 i n exp eri me ntal 

alkalosi s in bovines. The Gram po s itive bacteria also 

disappeared comp l etely and Gr am negative bacterial patte rn 

dominated . 
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Choudhuri ~ !!1: •. (1981 ) foum only inactive and 

dead protozoa in cows suffer ing f r om a l ka losi s am rumen 

dy sfunctio n. 

Sethuraman et a1. ( 198C ) cultured rumen fluid of 

cattle suffering from alkalosis am f oum p re dominence of 

Escherichia coli , Proteus, Ps eudomona s an:! Acti no baci llus . 

8 l ood ' et a1. (1983) descri bed presence of few dead 

protozo a or complete abse rce of protozoa in cases of 

indigest ion with i mpactio n. 

2 :3 :5 Biochemical charge.s in rumen liquor 

2 : 3 :5 :1 Tot al volatile fatty acids (TVFA) 

Volatile fatty acids are the byproduct s of microbial 

fennentati o n of irg esta in rumen, whi ch serve as the main 

sour c e of energy for the host anima l . 

Annis on and Lewis (1959) reported that the level of 

rum en volatile fatty aoids was depemant on the type of 

ration fed t o the a nimals . 

Joshi am Mi sra (1975) fou rd a negative correlation 

between TVFA and rumi nal pH in cli nic al cases of r umen 

dy sfunction i n oattle . 

Sethuram an (1976) recorded a concentration of 5 . 0 m 

Eq/ L of TVFA at 9 6 ho ur follOWing expe rime nt a l imuction 

of rl.minal al ka losis in bovines . 

Pras ad (1977) reported negativ e cor r elation between 

TVFA and ruminal pH i n sponta neous IlDTlen dysfuoction in 
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cattle ard buffaloes . 

A consid erable decrease in TVFA conc e ntratio n in 

case of experimentally irduced r umi na l a l kalosi s ha s bee n 

reported by Dave ( 1980) in buffal o calves . 

The TVFA concentration of rume n liquor in healthy 

crossbred cow calves has been established as 68 . 46 ! 4 . 13 

mEq/L by Ka runani dhi (1982) . 

2 :3 :5:2 Ammonia nitrogen in rumen fluid 

In ruminants diet a ry proteins a nd NPN s ubsta nces 

are acted upon and utilised by rumen microbes and ap p r eciable 

quantity of ammonia i s p rod uced in the rumen ( Hu~ate, 1966 ) ; 

(Tillman and Sidhu, 1969) . 

Joshi and Ludri (1970 ) recorded ammoni a nitrogen 

concentration upto 54 .05 mg % in clinic a l Case s of alkaline 

indigestion in bovines . 

Chalmers et ~. ( 1971) suggest ed that ammo nia 

might reach the peripheral blood via l ymphati es aft er its 

absorption f rom rumen i nto peritoneal ca vity _ 

Lewis and Buttery (1972 ) s ugg ested t hat s i mp le 

diffusion as sufficient explanation f or t he tra nsport of 

larg e quantities of ammonia aCro ss the rume n wall , howev e r 

existence of an active transport system could not be 

ruled out . 

Joshi and Mi sra (1975) reported increase in ammo nia 

nitrog en level in c liniea!. cases of indigestion with higher 
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pH . The simila r fird ifXJs have also been conv eyed by 

Prasad (1977) a rd Dave (1980 ) . 

Prasad (19 77) r eported a n~ative correlation 

between t ota l v o l atil e fatty acids (TVFA) ard allTllonia 

nitrogen ( N-I3 - N) a nd a pos i t iv e correlation between pH 

ard N1-13- N o f t he r umen i n c linical as well as experimenta l 

a l kaline irdige sti o n in cattle a nd buffa l oes . 

Bueno et ~. (1977 ) o bserved inhi bi tion of 

reti c ulo- rumi nal c o ntract i ons i n fo ur fistulated sheep 

by intra- rumi nal admini strati o n of ammo ni a solution . 

2:3 :5 :3 Electrolyt es ( Sod i um ard Potassi um) 

Sethuraman (1976) obse rve d fluct uati rg valves 

o f both sodi um a rd p ot as s i um i n rume n l i quor of bovines 

with experimentally induced alka l o si s . In clinical cases 

the sodi um and p otas s ium l evel r a rged f r om 280 to 310 a nd 

4 8 to 58 mg % re s pectiv el y . 

Choudhu ri et ~. (1981) recor ded levels of 

electro lytes in rume n fl ui d of no:rmal buffa l o c alves as 

sodium 155 mEq/L a nd pota s sium 35 . 60 mEC;/L . 

Karunanid hi (1982 ) rec o r ded me an values of sodium 

and potassium in rumen liquor as 151.35 !. 1 . 08 and 35 . 80 :!: 

0 . 79 respectively in healt hy cro ss bred calves . 

2 :3 :5 :4 Calcium, Magnesium a m inorganiC phos phorus 

Wilson ( 1963 ) reported that high rume n ammonia 

did not i nfluenc e t he availability o f dietary mag ne s ium. 
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Contrary to this high r umen ammonia concent r ation caused 

significant effect o n the absorption of calcium, magnes i um 

and phosphorus fr om the d i gestive tract (Fontenot and 

Webb , 1971) and (Moo re ~ ~., 1972) . 

Salma ( 1977) report ed decre ase in rumen magnesium 

level from 11 . 7 to 2 . 6 mg % with a conco mit a nt dec rease in 

calcium l evel in sheep wh en given magnesium deficient 

diets . 

Martens (1900 ) observe d exi stence of nagative 

linear relationship between mClg nesium absorption and 

N1i3- N concentration, and a positive linear relationship 

between magnesium a bsorption and TVFA concentration i n the 

rumen of sh eep . 

Dave (1980 ) r ecorded no sig ni ficant change in 

calcium , magnesium and i norganic phosphorus level of rumen 

liquor in urea induced alkalosis in buffalo calves . 

Dietary phosphorus deficiency reduced the 

efficiency of i nt esti nal c al cium absorptio n in sheep 

(Abdel- Haf eez et ~., 1982 ) . 

2 ;3 ; 5 ;5 Thi amine in rumen liq uo r 

Bachdel and Honeywell (1927 ) and Bachdel ( 1928) 

rep orted the possibi lity of thiamine sy nthesis by r umen 

flora . 

Kon and Port e r (1954 ) stated tha t most of the 

ruminal thiamine was absorbed from rumen. 
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Philips o n a ro Reid ( 1957 ) stated that most of the 

ruminal thiamine was extracellular the corx::e ntrati on of 

which was directly p r oportional to the thi ami ne content 

of fo od in;Jested . 

HUn;Jate (1966) was of opinion that synthesis of 

t hiami ne by n.rnen mi crobes was not sufficient to meet the 

total requirement of the ruminants . 

Hofluro (1967) suggested a possible inhibition of 

thi ami ne synthesis duri n;J digestive disorders in r um inants . 

Edwin aro Jac kman (1970 ) at tributed enzyme thiaminase 

type I, prod uced by Clost ridium sporcgenes aro certain other 

bacte ria, to Cause hypothiamirosis in r umina nts . 

Mo rgon and Lawson ( 1974 ) also noticed thiaminase, 

which destroys thiamine i n rumen liquo r . 

Naga ~ a1. (1975 ) stated that rations deficient 

in thiami ne cont ent lead to ano r exi a and symptoms of 

cerebra- cortic al necrosis in sheep . 

Quaghebeur ~~. (1975 ) s uggested that thiamine 

dest r oyin;J activity in the r umen fluid was du e to 

thennostable compound s dissolved in the rumen f luid , th e 

activity of which depended greatly on the pH of the medium 

am t hiamine concentration. However the exact nature of 

compounds could not be established . 

Herrick (1975) reported t hat biosynthesis of 

thiamine in the rumen was influenced by type and composition 
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of f ee ds ard c h a ng e of pasture , as t h ey differentially 

i nflue nced the growth of rune n mi c r obes . He f urther 

s uggested t hat t hi amine anti- metabo lites p r esent in fungi 

a rd bac t eria grown o n sp oiled fe e ds could bl ock the 

synthesi s o r absorptio n of thiamine in rumen. 

Gupt a ~!!.!:. . (19 76 ) r ec o rd ed sig ni ficant dec re as e 

in rumen thi amine corce ntrati o n in cattle from 7 . 04 t 
1.04 to 1. 99 !. 0 . 33 moq pe r c e nt i n rum e n dysfunctions . 

They attribut ed t he d e arranged s ynthesis a nd de s truction 

of thi ami ne in r um en f or such dec rease . 

Ka r u nanidhi ( 19 82 ) a lso r ep orted d ec r ease in rumina l 

thi ami ne l eve l in Cas e of ac i dos i s in ca l v es . 

Bl ood et a1. ( 1983 ) desc ribed decreased level of 

t hi amine in case of i ndi gest i o n i f! catt l e leading to highe r 

l ev d of bl ood pyruvi c ac i d . 

2 . 4 Cha rq es i n bl ood/ serum 

2 :4 : 1 Ammni a nitrog en i n s erum 

Lewi s ( 19 60) r eported that wh en bl ood ammo nia 

nitrogen l evel exc ee ded 0 . 8 mg %, the toxic symptoms Were 

obs erved in sheep . 

Hogan ( 19 61) ard Bl oomfield et ~. (1963 ) observ ed 

that the absorptio n rate of ammonia int o blood was a pH 

d epe nda nt p h enomenon ard it occured at rumen pH above 7 . 0 . 

Webb ~ a l . (19 7 2 ) noti ced a significant p o sitive 

corr elation bet wee n r ume n and peripheral blood ammonia l evel s . 
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Dave (1980 ) reported toxic signs of hyperammonaemia 

in expe rime ntal rlJTlen alkalosis in buffalo calves wh en 

serum ammonia nitrogen concentration reached 1 . 93 !. 

0 . 399 mg %. 

2:4:2 Electrolytes ( Sodium , potassium) 

Huber (1971) reported isot onic loss of sodium, 

potassium a nd chloride co ncentration in se r um of experimentally 

induced indigestio n in sheep . 

Ca kala et a1. (19 74) obs erved decreased concentrat i o n 

of both sodium and potassium in s erum of s i x cows vr.i th 

ruminal dysfunction. 

Sethuraman (1976) reported non - sig nificant decrease 

in the concentration of sod ium and potassium in experime ntal 

ruminal alkalosis in bovi nes . 

Davidovi ch et a1. ( 1977 ) record ed no n- sig nificant 

change in the conce ntrati on of serum sodium and potassi um 

in cattle s ufferi ng from rume n dysfu nctio n. 

Dav e (1980 ) also observed non-sig nificant c hange 

in serum sodium a n::i potassium level in experimental l y 

irduced alkalosis in buffalo calves . 

Kuiper (1980) suggested increased urinary excreti on 

of sodium lead i ng to dehyd r ation in Case of exp erimentally 

ind uced metaboli c alkalosis in the cows. 

Cakala et " ~. ( 1980) observed increase in se rum 

s odium ard decrease in potassium, ca lcium, mag nes ium and 
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inorgani c phosphorus level i n experimentally induced 

alkalosis in cattle. 

2 :4: 3 Calcium, Magnesium am ioorganic phosphorus 

Moore et al . ( 197 2 ) fo und non-signi f i ca nt alter ati o ns 

in serum calcium , mag nesium am inorgenic phosphorus 

concentration. 

Prasad ~ a1. (1972) estimated se rum calcium a nd 

phosphorus in clinical cases of rumen dysfunction in 

bovines . They fourd serum calcium corcentration varyi~ 

from 9 . 1 to 10 . 47 mg % and i norganic phosphor us 3 . 9 to 

4.3 mg %. 

Joshi and Mi s ra (19 73 ) analy »ed the serum samples 

collected f rom clinical Cases of indigestion with atony 

in cattle and recorded nc n-s ig ni f;'ca nt correlation 

coefficient between r LD'Tlen pH ard serum c al cium aoo ' phosphorus 

concentration. 

Horn and Smith (1976) reported poo r absorption of 

magnesium in ruminants when pH of rume n was high . 

Sethruma n and Rathor (19 79) mentioned dec r ease 

in serum calcium am phosphorus in experimental alkaline 

indigestion in catt l e whe n corrpared with zero hour values . 

They attribut ed poor absorpti on from int est ine for the 

decrease . 

Regier (1980) noted decreased absorption of 

magnesium from rum e n in presence of ammonia , while the 

presence of volati l e fat ty acid s increased the absorption. 
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Martens (1980 ) observed negative linea r relationship 

bet ween magnes i um absorption am ammo ni a nitrogen corcerrtrati on 

arrl a positive linear relationshi p bet ween magnesium 

abso rption am VFA in the r umen of sheep . 

Dave (1980) did not observe any alteration in serum 

calcium , magnes i um am inorganic phosphorus level in urea 

imuced ruminal al ka l osis in buffalo calves . 

Huber ~ al . (1981 ) recor ded cessation of r umen 

moti lity in experimerrt ally imuced hypocalcaemia before the 

c l assi ca l signs of hypoca lc aemi a could be noted . Herce he 

op i ned that the rumi nal dysfunct i ons ?ccur considerably 

before the ons et of clinical signs of hypocalcaemia . 

Da ni el (1983 ) stat ed that t)1e r ate a m the 

amp litude of rumen corrtractions was g reatly reduced" by 

d ecrease i n plasma ca l cium level . He fu rthe r reported 

a sig nific a rrt linear relationship between the rate am 

amp l i tude of rumen contractions Over a pl asma calcium ranJe . 

2 :4 : 5~ 

Gupta ~ E.!. ( 1976 ) r eported a significarrt decrease 

i n the concentration of thiamine in bl ood in clinical 

cases of i ndi gestion in cattle. The v alue of thiamine 

dec r eased from 3 . 35 ~ 0 . 03 to 2. 43 ! 0 . 35 mcg%. 

A sig ni ficant decreas e in thiamine concentration 

of blood was r ecorded by Sinha (1981) in buffalo ca lves 

due t o aci dosi s . 
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Karunanidhi ( 1982 ) also reported significarTt 

decrease in thiamine co ncerTtrati on of blood in experimerTtally 

irduced ac idosis in calves . 

2 : 4 :6 Urinalysis 

Singer and McCart y (1971 ) observed haematuria and 

albuminuria in sheep s uffe ring f rom acute amnonia toxicity . 

Dave ( 1980) r eported traces of albumi n as th e lo ne 

pathological c onstituerTt in urine samp l es obt ained hom 

experimerTt a l and clinica l cases of alkalosis in buffa l oes . 

2 :5 Therapy of r umi nal atony 

Cla rk et ~. ( 1951 ) admi niste red 5% acetic acid irTto 

the rumen directly in sheep s ufferi ng from urea toxicity 

and alkalos i s . They found it to be beneficial even when 

the symptoms we re adva nced . 

Hoflu nd ( 1967 ) s ugg e sted ora l administration of 6% 

l actic acid , streptomycin preparation 6-10 g , mo l a sses and 

fresh rum en cud for 3- 5 days dai l y as a li ne of treatment 

f or al kalo sis in cattle. 

Kadveka r et ~. (1971) treated cli nical c ases of 

anorexia a m rumen dysfunction with 1 ml of vitamirr--B- comp l ex 

and 1 ml of liver ext r act pe r 50 kg body weight 

irTtramuscularly . All the animals r ecovered after 3rd 

inj ection. 

Misra and Singh (1974) t r eated cli nica l cases of 

alkaline i ndigestion in c attle by d renchi ng 200 ml of 5% 
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lactic acid a l o ng with Himalayan Batisa 40 9 or ally daily 

fo r s i x day s am 2- 3 ml of Livogen (Glaxo ) intram uscularl y 

o n a l ternate day s . 

Si ngh a m Thakur (1974 ) treated a case of rumi nal 

st asis due t o ur ea poisonirg i i1 heifer with ora l admi ni s trati on 

of 750 ml vi negar and 200 ml of calci um borogluconate 

i ntrav e no us ly . 

Joshi ( 1976 ) t r eated successfully clinical c ases 

of rumi nal at o ny i n bovi nes with a mixtu r e of strychnine 

su l phate, cobalt s ulfate , ma~anese chlori de , sodium 

bi carbo nat e a m s odium ph osphate gi ve!' or ally t wi ce dai l y 

for three day s . He , f urther comme nt ed t hat the preparati on 

s t i mulated microbi al acti vi ty in rum e n. 

p r as ad ~ a1. ( 1976 ) admi nistered Ano r exon (Pfizer) 

o ne tablet twi c e daily o r ally i n cattle a m buffaloes am 

r ec orded good result in c li nica l cases of primary rumen 

dy s functio n. 

Bartley et a1. (197 6 ) evacu ated the rumen c ontents 

before the ons et of symptoms in experi mentally imuced 

a l kalosi s in cattl e a nd the n drenched acetic acid 5%. 

Th e rumen f e rme ntation st a rted wit hin 48 hours of treatment 

as judged f rom ruminal pH , reti cula- r umi nal motility ard 

odour of rum e n c o nte nts . 

Sethuraman (1976 ) t r eated succ essful ly the Cases 

of expe rim e nt a lly induced a l kalosi s in bovine s wi t h aceti c 
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acid 10% @ 10 ml per kg . body weight , streptomycin 

sulphate 1 g per 50 g body weight and a mixture of 

magnesium sulphate and sodium sulphate orally alorg with 

Ri rger lactate intravenously and Promethazine hydrochloride 

intramuscularly on the first day . Subsequently rumen cud 

transplantation and liver ext ra ct intramuscularly were 

also used for tonirg up of liver and restoration of 

protozoal population. 

Dav i dovi ch et ~. (1977 ) advocated emptyirg of rumen 

co ntents in cases of indigestion with impaction. 

Mohsi n and Sud ( 1978) studied the effect of different 

d rug s on r eticulo- ruminal moti lity in the buffaloes and 

recommended admi nistrati on of Carbachol at the rate of 

2 mg per 100 kg body weight , Arecoli ne hydrobromide @ 

4-8 mg pe r 100 kg body weight and Eserine salicylate @ 

20 mg per 100 kg body weight. They recorded that the use 

of thes e drugs , i n these dosage regimens, in:: reased 

amplitude as well as frequency of r eticulo- rumi nal 

cont ractions . 

Choudhuri ~~. (1981 ) treated successfully 

clinic al cases of ruminal alkalosis in cows \"lith 500 ml 

of lactic acid (2% ) and 2 litres of fresh rumen liquor 

orally alorg with other supportive treatment for 5- 10 days . 

Dave (1980 ) treated buffa l o ca l ves sufferi rg from 

alkalosis by siphonirg out 50% of r uminal contents through 
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rumen fistulae and oral s upp l ementation of 200-400 ml of 

5% glaci a l acetic acid ( BDH) along wit h intramusc ular 

infectio ns ,of Livog en (Glaxo) @ 1 ml per 50 kg body weight 

once da ily and two litres of f r esh rum en liquor intra­

r LDTIi nally for thre e days . However i n clinical cases of 

rumi na l atony only acetic acid 5% and Livogen were used 

along with fresh d rinking water and chopped green fodder. 

The prinCiples unde r lined fo r the t r eatme nt of 

digesti ve disorders of ruminants like correction of pH 

of rumen to normal rang e , establis hment of r umi nal tore , 

destruction of pathogenic mi crobes of rumen. correction 

of dehydratio n and t oxaemia , reestablishment of norma l 

acti vity of rumen microbes and toning up of liver , we re 

recomme nded by Blood et ~. (1983 ) . 



3 :0 MATERIAL AN) METHJDS 

3 : 1 Expe rimenta l anima l s 

Fi f t ee n healthy ma le crossbred calves of 1- ~ years 

age were p r oc ured for the p resent study . The a nimals wer e 

mai ntai ned on chopped green fodder and reared under uniform 

ma nageme nt al conditions for a period of one month . They 

were examined c li nically and blood , faecal and urine 

samples were screened to rule out the presence of any 

di sease . Al l t he calves were fitted with sterli s ed 

polyth ene r ume n- f i stulae of 60 mm diameter on l eft 

pa ra lumber fos s a fo llowing the technique adopt ed by 

Roy cho udhury ( 1981) . Necessary post operative care was 

take n with loc a l a ntiseptic d r essing . A cou r se of strepto ­

p enc i lli n i ntram uscularly was give-n for five days to enhance 

t he wou nd heali ng . In all the calves, the fistulati on was 

successful. The a nimals were divided into three groups 

(Gro up I, II and III ) comprising of fiv e calves i n each 

group. Th e calves of group I served as healthy cont rol 

whil e i n the five ca l ves belongi ng to group II, rumi nal 

atony wa s i nd uced experimentally and different parameters 

were studi ed . I n t he calves of g r oup II I , rumi nal atony 

wa s induced as in group II and treatment was und ertaken 

bas ed on the fi ndings observed in the animals of group II . 

3 : 2 Samplirq mat e ri a l 

Collect io n of r um en flu i d , bl ood and urine samples 

was done from a nimals of f irs t g roup at 48 hours i nterval 
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i~l f or a peri od of niN:> days t o establis h t he 

nonnal values . 

About 30 ml of r ume n flui d was co ll ected from each 

animal and ·strained thr o ugh do uble fo l d musli n c l oth . 

Estimation of pH , sedi me nt at ion activity time (SAT) , 

microbial analysis , ammo ni a nitrogen ( NH3- N), and tota l 

volati l e fatty ac i ds (TV FA ) we r e carri ed out i lTl11 edi ately 

after collecti on .of rum en liq uo r and the r emainirg s amp l es 

were sto red in deep fre e ze f or furth e r ana lysis . 

About 15 ml of blood was drawn f r om jugula r vei n 

asceptically in a p l ain vi al a nd serum was s eparat ed , 

centri fuged and kept for a na l ysis . 

About 30-50 ml of uri ne sample s Were collected from 

each animal as and when avai l a ble a nd s t ored in g la ss 

bottle s fo r ro utine ana l ys i s . 

3 :3 Analysi s of sampl es 

3 :3:1 Rumen liquo r 

3 :3:1:1 Phy sical c hanges 

Colour, consiste ncy a nd odour of the r ume n liquo r 

were recorded as per Rosenberger (1979 ). Sediment ation 

activi ty t i me (SAT) wa s noted as p er the method of NiCholas 

and P e nn ( 1958) . 

3 :3: 1: 2 Microbial charges 

The protozoa n moti lit y was observed urd e r coverslip 

p r eparation of strained rumen liquor (SRL) and was g rad ed 
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as vigo r ou. (1-++), moderate ( ++ ), s luggish (+) am 

nil (O) as per the method of Misra and Sirgh (1974 ) . The 

concentrati on of protozoa was recorded as p e r method of 

Misra et al . ( 197 2b) and was graded as under 

(+++) whe n 30 or more protozoa were see n p er low powe r 

f i e l d (LPF), 

(++) 10-30 protozoa per LPF and 

(+) 1- 10 p r otozoa per LPF . 

Stai ni rq of rumen protozoa 

Rumen protozoa were stained with 0 . 5% methyl green 

in 5% acetic acid ( Hurgate 1966) . The diluti rg fluid 

for staini. ng rumen protozoa was pr epared as urder : 

50% Forma lin 

0 . 5% Methyl g reen 

30% Glyceri ne 

S . R. L. 

0 . 8 ml 

0 . 2 ml 

3 . 0 ml 

1 . 0 ml 

Tota l a nd Di fferenti al protoz oa l count 

The method described by Moir (1951 ) was adopted 

fo r determinirg the total and di fferential protozoal counts . 

For this purpose standardisation of microscopi c f i eld was 

done by usirg micrometer and the factor was derived . The 

rumen protozoa were counted urder low power and identified 

under high power for differe ntial counts . 
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Bacte"'ial p attern 

As per Hurgat e 2.!:.~ . (1952) the r lJTl en content was 

diluted 10 . times with distilled wat er and 0 . 01 ml was 

spread over a clean glass slide . The smear was dried , 

fixed over a fla me and Gram' s method of stainirg wa s 

ca r ried out to differentiate the rumen bacteria 

(Coles , 1979) . 

3 :3:1:3 Biochemi cal charges in rumen liquor and blood . 

Rumen pH 

Immediately after collection the pH of rumen liquor 

was determined usirg an Elico- pH- met€'r. * 

Total volatile fatt y acids (TVFA ) 

The concent ration of TVFA in the rumen l iquqr was 

estimoted by method of Barnett and Reid (1957) usirg 

Ma r kham ' s apparatus for steam distillation. The distillate 

coll ected in co nic al flask was titrated against O. OlN 

sodium hydroxide solution usirg phenol- p hthalein as indicator. 

Ammonia nit rogen ( NH3-N) 

Ammonia nitrogen in rLnnen liq uor an::! serum was 

estimated by micro-diffusion method of Con.vay (1957) . 

Sodium and potassium 

The sodium and potassium content of serum am rumen 

* pH meter Model Ll- l0 E~ico Private Ltd . , Hyderabad . 
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liquor was determined by Flame-photometric technique , ** 

as descri bed by Oser (1965) . The diluted unkro\"ln samples 

Were introduc ed in the fonn of continuous fine spray into 

non-l uminou s g as flame . The light wave length e",.itted 

charac t e ri s tic of sodium and potassium was i solated by 

us i ng the proper filter . 

Thiami ne 

Thiamine conc e ntration in rumen liquor am blood 

was estimated as per the met hod descri bed by /.,yi nt and 

Ho user (1965 ) . Aft er acid and enzymic hydrolysis the 

samples were treated wi th oxidisi~ ilgent i . e . · potassium 

ferri cya ni de am oxidi sed t o t hiochrome. The samples Were 

processed as urder ; 

5 ml of samp l es (SRL/serum ) were taken in 40 ,"1 

capped test tubes . To this 3 ml of oxidising agent (4 . 0 ml 

potassium f erricy a nide 1% + 96 ml 3 . 5 N sodium hydroxide) 

was added . Imme diately (within thirty seconds) 20 ml of 

isobu lyl alcohol was added and the contents were mixed 

vigo r ously for about 90 seco nds . Two ml of dehydrated 

alcohol was added and tubes were swirl ed for few seconds . 

The fluid Vias allowed to settle . A Blank was also 

processed using distilled wat er am inst ead of oxi dising 

agent 3 11'1 of 3 . 5 N sod ium hydroxide was added a nd processed 

as above . The c l ear supernat ant fluid was used for me asurirg 

** Fl ame-photometer-Syntro ni cs , Ahmedabad, India . 
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the fluorescerx::e in Turner Fluorometer* set at excitati on 

350 "')' an::! emi ssion 450 "'J.l waVe l erqths . The thiamine 

concentration WaS d et ermi ned from the plot ted stan::!ard 

curv e . 

Rumen fluid and sert.m calcium conc entrat i on wa s 

estimated colorimetrically as per the method of Webster 

(1962) . 

Mag nesium 

Rumen fluid am serum magnesium content wa s e sti mated 

by Titan-Yellow method as me ntio ned hy Ose r (1965) . 

Inorganic phosphorus 

Inorg anic phosphorus in rumen liquor and serum was 

determined by Fiske a nd Subbarow method as desc ri bed by 

Oser ( 1965) . 

3:3 : 1 :4 Uri ne examination 

Urine sarrples Were analysed quali tatively for 

albumi n, (Heller's test) , glucose ( Benediot ' s test) , 

ketone bodies (Rothera ' s test) and bile as per Sastry (1983) . 

3 : 4 Ex erimental in:luction of ruminal ato i n animals of 
~ 

The animals belorqi rg to thi s g roup were weighed 

before the experiment . In addition to t he ad li b provision, 

* Turner spectrofluorometer , Model 430 , U. S. A. 
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i ntrarumi nal admi ni s trat i on of wheat st raw at the rate 

of 2 kg . per 50 kg body weight to each a nirr.a l daily was 

do ne till .t he r e was corr.plete stasis of rurr.en ard 

reticula- ruminal contr actions i n amplitude as well as 

fr eq uency . Rum e n fluid , blood ard uri ne s arr.ples were 

collected o n ev e ry alt e r nate day , throug hout the 

exp e riment. Howev e r , the clinical symptoms were recorded 

daily duri n;] e nti re course of di sease . Analysis of rumen 

flui d , blood/ serurr. am urine samples was carried out as 

described under 3 :3 . 

3 :5 Irduction of rurr.i nal at o ny ard therapy i n anir,lals 
at group III 

All t he f ive a ni rr.a l s Were wei ghed before the 

experiment and atony of rume n was' c reated as in animals 

of group II by intra- r urinal admini s trati on of wheat 

straw . The fo llowi ng line of t r ea t ment was adopted 

soo n af ter t he dev e l opme nt of r umi nal at o ny : 

1) Intra r umi na l adrri ni strati on of 200- 250 rr.l of 3% 

(v/v ) g l ac i al ac et i c acid fo r lowering the rumen pH . 

2 ) Intra v e nous adrr.ini s t rati o n of Thi acal (\lOCKHARDT) 

at the dos e r ate of 150- 200 rr.l da i ly for three days. 

3) Powder Digestovet ( VETS P HARMA PVT .LTD . ) ard Bovirum 

bolu s ( Sara bhai Cherr. i ca ls) at the dose rate of 40 g 

ard one bolus re sp ectively d aily twic e for t hree days . 

4) !Ib=al s a line ( LUNA PHARMA UVIAl 540- 800 ml I /V 

to each anim al fo r two day s . 
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5) Provision of suf f icient f r esh drinkirg water and 

chopped g reen fo dder daily . 

RlJTlen fluid , bl ood and urine samples Were co llected 

as 3 : 2 before medication and then a t 24 hours interval till 

complete recovery of animals . Ana lysis of samp l es was 

carried out as described under 3 :3 . 

Statistical analysis 

The data of g r oup I L e . hea lthy control crossbred 

ca l ves were processed for mea n values!. S . E. Statistical 

analysis of d ata on g roup II and grolJP III was carried out 

for stagewis e variati o ns usirg stud ent ' s It' test . 



4 :0 RESULTS 

4:1 Obse rv ati ons on h e a l thy contro l c rossbr ed calves (GroUP I) 

All the f ive calve s of thi s group we r e ex alT'i ned 

clinically . Evaluati o n of r um en liq uo r in r espect o f 

phy s i ca l c h a r act eri s ti c s , mi crobial activity a nd bi ochemi cal 

s t atus was do ne . Bi ochemical analy s i s of bl ood and r outi ne 

exami nation of ur ine were p er formed . 

4:1 : 1 Cli ni ca l obse rv ations 

Obse rv at ions on di ffer e nt cli nic al paramet er s are 

p rese nt ed in Tabl e 1. The genera l co nditio n, app e a r a r<:e , 

appetit e , ur i nation and de f ecat ion we ~e f o und t o be nomal . 

Th e c alves Were q ui te active a nd alert c li ni c a lly a nd no 

a b ro rmality cou l d be d etect e d . Th e overall average r um e n 

motility and body t emp erat ure we r e 3 . 08 !. 0 . 0 48/ t wo. minutes 

and 39 . 14 !. 0 . 022oC respectively . The conjunctival mu cous 

membrane appea red norma l and rose at e i n colour in all the 

animal s . 

4:1 : 2 Obse rv ati ons o n rumen liquor 

4:1 : 2 :1 Phy si cal c ha r act e r i stics 

The obse rv ations on physic a l chara cteri s tic s of 

rume n liquor i n hea lthy cont rol c ross br ed calves are noted 

i n ta ble 2 . The r umen liquor was visc ous in co nsi s tenc y 

havi ng aromati c odour am gr e e ni sh brown colour . The mea n 

sedime nt at io n activit y ti me ( SAT) o f r umen liquor was 

14 . 36 !. 0 . 643 minut es . 



Table 1. Clinical observations 

Parameters 

1st 

General Normal and 
condi tion active 

Abdomen 

Rumen motility/ 3 .00 
2 minutes !.O. OO 

T emiJerature (oC) 39 . 11 
!.O . 021 

Mucous membrane Roseate 

No . of animals 5 

on healthy control c r ossbred c alves 

I ay(s) Mean! S . E. 

3rt! 5th 7th 

Normal and Normal and Normal and 
active active act ive 

- I\b di stension -

3 .00 3 . 2 3 .00 
! O. OO '!:0 . 20 ! O. OO 

39 . 22 39 . 11 39 . 16 
! 0 . 01l '!:0 . O15 '!:O. Ol1 

Roseate Roseate Roseat e 

5 5 5 

(Group I) 

9t h 

Normal 
acti ve 

3 . 2 
'!:O. OO 

39 . 11 
'!:O. Oll 

Roseate 

5 

Overall 
average 

and -

3 .08 
'!:0 . 048 

39 . 14 
'!:O . 022 

OJ ,... 



Table 2. Physical examination of rurr en liquor of healthy control crossbred 
calves (Group I) . 

Parameters 

Colour 

Consistency 

Odou r 

Motility 

Co ncent rati on 

S .A.T . 
( '1l inutes) 

pH 

No . of 
anima l s 

Day(s) ~ean !. S . E. Ov-e r aIT 
average 

~---:na-- - ----5th------~----1)TI1 

Greeni sh Greenish Gr eenish Greenish Greeni sh 
brown bro\l\n brown brown brown 

Viscous Vi scous Viscous Viscous Viscous 

Aromatic Arorr.atic Aromatic Aromatic Aromatic 

++<- +++ +++ 1" '- + +++ 

+++ ,,++ +++ +++ +++ 

15 . 00 16 . 4 13 .00 13 .00 14 . 4 14.36 
!.0 . 961 t.1. 208 :1:0 . 836 +0 . 422 ;!:O .509 :1:0 •643 

6 . 90 7 .00 6 . 79 6 . 85 6 . 90 6 . 89 
!.O. 029 -;:0 .061 t.0 •07l :1:0 •025 :1:0 •058 +0 .035 

5 5 5 5 5 5 

Motill t y Con:: entration 

++ .. Vigorous +<-+ More than 30 pro tozoa per LPF 
++ Moderate + .. 10-30 protozoa per LPF 
+ Sluggish + Less than 10 protozoa per LPF 
0 Nil ° Nil w 

'" 



Table 3. Protozoal examination of rumen liquor of healthy control c r ossbred 
calves (Group I) 

Parameters Day(s) Me an -t S.E . Overall 

I s t 3ra 5tFi 7tFi 9'E1i average 

T otal pro~zoal 2 . 5 1 2 . 92 2 . 29 2 . 79 2 . 65 2 . 63 
cou nt (x l ) !.O. ll2 !.O. 130 !.0 . 212 +0 . 287 +0 .431 !.0 . 109 

Differenti a l 
count (%) 
(Mea n!. S . E. ) 

Isot ri c ha 10 . 2 9 . 8 11 . 6 11 . 0 11. 2 10 . 76 
!.D . 221 !.0 . 281 !.0 . 211 +0 . 254 !.0 . 262 !.0 . 331 

Dasy .. ri cha 3 . 4 4 . '1 3 . 4 3 . 2 5 . 2 . 3 .92 
!.0 . 291 !.D .351 !.0 .355 !.D. 219 !.0 . 365 -to . 383 

Entodi nium 63 . 8 62 . 2 65 . 2 60 . 6 60 . 4 62.44 
!.D. 935 -to . 857 !.1 . 005 -t1.0 15 :!:,1.023 +0 . 924 

D ep l odi ni urn 15 . 2 15 . 4 14 . 4 17 . 0 16 . 2 15 . 64 
!.0 . 312 !.0 . 357 !.0 . 295 !.0 . 41O !.0 . 381 t o . 445 

Epidinium 3 . 4 4 . 0 3 . 2 5 . 2 3 . 2 3 . 8 
!.D . 281 :!:,0 . 252 !.0 . 265 :!:,0 . 308 :!:,0 . 211 !.0 . 412 

Unide nti fied 4 . 0 4 . 2 4 . 2 3 . 0 3 . 8 3 . 84 and ot hers !.0 . 447 !.0 . 452 +0 . 452 +0 . 3 14 !.0 . 412 !.0 . 223 

No . of anima l s 5 5 5 5 5 5 

w 
w 
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The moti l ity of protozoa was observed to be vigorous 

(++i- ) and their concentration was directly proportional to 

their motility . 

4 :1: 2 : 2 Microbial pattern 

Table 3 depi cts the mi cro bi al pattern of rumen liquor 

of hea l thy crossbred calves . 

The mean t otal protozoal count was 2 . 63 !. 0 . 109 x 105 

per ml of strai ned rume n liquor whi le the differential 

patt e rn of rumen protozoa revealed . Isotricha 10 . 76 !. 

0 . 331%; Dasyt r icha 3 . 92 !. 0 .383%; Entodinium 62 . 44 !. 0 . 924%; 

Di p l od i nium 15 . 64 !. 0 . 445%; Epidinium 3 . 8.!. 0 . 412% acd 

uni d entifi ed 3 . 84 !. 0 . 223%. 

Gram stai ned rumen flu i d smears ~ revealed presence 

of Gnm negat i ve bacterid predominantly and the types of 

bacteria obse.rved were rods, cocci am coccobacilli . Some 

Gram posit ive r ods am cocci were also not i ced in th e stained 

smea rs . 

4:1 : 2 :3 Bi ochemical analysis of r umen liquor 

Resu l ts of bi ochemical analysis of healthy cont r ol 

c r ossbred calves a re presented in Table 4 . 

The overall average of rumen liquo r pH was 6 . 89 !. 

0 . 035. Overall co ncent r ation of ammo ni a nitrogen ( NH3 - N) 

acd total vo l at il e f att y aci ds (TVFA) were 12 . 81 !. 0 . 323 

mg % acd 62 . 25 !. 1. 409 mEq/L r espe ctive l y . The mean va l ue s 

of sodi um a cd pota s sium we r e 150 . 72 ... 1 . 361 acd 35 . 09 !. 



Table 4 . Biochemical analysis of run:en liquor of healthy control crossbred 
calves (Group I) . 

Parameters r. ay ( s) Mean!. S.E . Overall 

1st 3 rd 5th 7th 9th 
Average 

Ammonia nitrogen 11.95 13 . 75 12. 90 13 . 20 12 . 25 12 . S1 
(mg%) !.0 . 461 !.0 . 229 :t1.092 to ·421 !.0 . 415 !.0 . 323 

Total vo latile 62 . 00 60 . 80 67 . 50 61.S2 59 . 12 62 . 25 
faU')' acids 
(mEqjL) 

!.1. 125 !.1.145 +1. 951 :t.1. 430 +1.0 1S !.1.409 

Sodium 150 . 25 146.00 151. 25 151. 75 154 . 35 150 . 72 
(mEqJLl !.3 . 2S1 ·!:.2 .952 !.3 . 402 :t.2 • 609 +3 . 12S !.1.361 

Pot .... ss ium 35 •. 20 30 . 72 3S. 75 33 . 85 3 6 . 9 2 35 .09 
(mEqJ L ) !.0 . OO9 +0 .7 12 :to •419 :to .512 :to •9 91 :t1.3 67 

Calci um 15 . 25 15 . 70 14 . 20 14 . 70 12. S5 14 . 54 
(mg% ) !.0 . 685 :t.0 •39 1 :to •521 :to . 417 !.0 . 35 9 to ·492 

Magnesium 6 . 92 ;'. Sl 5 . 46 5 . 1S 6 . 10 5 . S9 
(mg%) :t.O. 195 :to . 270 :to . 275 :to . 715 :to •528 to ·3OO 

Ph0%j horus 9 . 10 6 . 25 8 . 75 9 . 15 S . lO S. 67 (mg ) !.0 . 207 to . 202 !.0 . 275 !.0 . 228 :to . 29 1 to . 215 

thi amine 6 . 25 6 . 10 5 . 65 5 . 81 6 . 06 5 . 97 (mcg%) !.0 . 132 :to . 119 :to . 195 !.0 . 192 :to . 178 :to . lOS 

No . of a nima ls 5 5 :3 :3 :3 :3 

w 

" 



Table 5 . Biochemical analysis of blood/serum of healthy control 
crossbred ca l ves (Group I). 

Parameters Oay(s) Mean ~ S . E. Overall 

1s t -- 3 rd 5th 7th 9th 
average 

NH3- N(mg%) 0 . 42 0 .41 0 . 40 0 . 44 0 . 4 1 0 . 42 
!jJ . 012 !jJ . 0 16 :!:.0 . 018 :!:.0 . 119 !,0 . 1l3 !jJ. OO l 

Sodium (mEq! L) 130 . 25 125 . 75 131.00 142 . 22 130 . 75 131. 89 
:.2 . 921 :!:.3 . 106 !,2 .505 +3 . 411 :!:.3 . 269 :!:.2 . 789 

Pota ssium 3 . 91 3 . 75 4 . 30 4 . 53 4 . 10 4 . 12 
(mEq!L ) +0 . 171 !jJ . 1l2 :!:.0 . 281 :.0 . 213 +0 . 115 !jJ . 139 

Ca.oium (mg% ) 9 . 51 10 . 25 9 . 86 10 . 75 10 . 81 10 . 24 
!jJ . 224 :!:.0 . 361 :!:.0 . 541 :!:.0 . 252 !,0 . 275 +0 . 251 

:Aagnesium (mg%) 1 . 9 1 2 .10 2 . 16 1.85 2 . 00 2 .00 
!jJ . 081 !jJ . lOl !jJ . I08 ~0 . 096 :!:.0 . 058 !,0 . 057 

Phosphorus ( mg% ) 4 .06 3 . 82 3 . 70 4 . 00 3 . 92 3 . 90 
!,O. 059 !jJ . 062 !,0 . 071 ~0 . 052 ~0 . 092 ~0 . 064 

Thiamine (mcg%) 3 . 40 3 . 80 3 . 68 3 . 95 3 . 50 3 . 66 
!jJ . 172 !jJ . 109 ~0 . ·171 :,0 . 193 !,0 . 312 !jJ . 992 

No . of animals 5 5 5 5 5 5 

w 

'" 
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1 . 367 mEq/L r espectively . The levels of calciucr., magnesium 

and inorganic phosp horus were 14 . 54 !. 0 . 492; 5 . 89 !. 0 . 300 

and 8 . 67 !. 0 . 215 mg per cent respectively while the 

averag e thiami ne concentration Vias 5 . 97 !. 0 . 108 mcg per 

cent in rumen fl uid . 

4 : 1 :3 Changes in serum/blood 

Results of serum/blood biochell'ical analysis of 

healthy control crossbred calves are presented in Table 5 . 

The re s pecti ve values of calCium , magnesium am inorga ni c 

phosphorus were 10 . 24 !. 0 . 251; 2 . 00 !. 0 . 057 and 3 . 90 !. 

0 . 064 mg pe r ce nt . Blood thiamine level was 3 . 66 !. 

0 . 9 9 2 mcg pe r ce nt. Serum sodium and potassium levels 

were 131. 89 !. 2 . 789 and 4 . 12 !. 0 . 139 mEq!L respectively . 

Average ammo ni a nitrogen in serl.m: was recorded to be 

0 . 42 !. 0 .001 mg per cent . 

4 : 1:4 Urine analy sis 

In general the colour of urine samples waS li ght 

yellow wit hout any tur bidity . C.uali tati vely all the 

sarrp les were negative for al bumi n, glucos e , keto ne bodi es 

and bile salts . 

4:2 Observ ations on ex erimentall induced ruminal ato r:!( 
l. n cro s s re ca ves urea rou 

FollO\vl.rg intraruninal admini strati on of wheat 

straw @ 2 kg per 50 kg body weight daily as described 

under chapter 3 :4 . Rumi na l ato ny was achi eved by 11th 

day i n all t he f ive crossbred ca l ves . Out of f iv e , o ne 
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a nimal died on 11th day . the second on 15th day and 

t hird on 17th day of experimental induction of ruminal 

atony . However two animals recovered miserably ard Were 

weak and debil:it.Jted by 19th day of experiment . 

4: 2 :1 Clini cal observation 

Th e observations on clinical parameters followi ng 

i ntrarumi nal engorgement of wheat bhusa are presented in 

Table 6 . 

~ : Prior to intrar1..lreinal administration of wheat st raw, 

al l animals Vlere normal and active . The mean body temperature 

and rumen motility were 39 . 08 ! 0 . 037 0C and. 3 . 00 ! 0 . 00 

per two minut es respectively . The conjuncti val muco us 

membrane was roseate in colour ard eyes we r e bri ght in 

appe arance. 80t h urination and defecation Were nennal . 

1st day : All animals we re normal and active . The body 

t emperature was 39 . 11 ! 0 . 0410C and rumen motility 3 . 20 ! 

0 . 200/t wo minutes . 

3rd day : There was slight increase in rumen motility 

(3 . 40 ! 0 . 245 per two mi nutes) . Two animals had slight 

anxi ous l ook or otherwise they Were alright clinically . 

5th day : Dullness and restlessness were exhibited by all 

the a nimals on 5th day . Abdomen l ooked slightly distend ed . 

The r LUni nal moveme nt s were weak in frequency a rrl amplitude 

( 2 . 45 ! 0 . 245/two minutes) . Ruminal contents wer e foul 

smelling . The mean body temperature recorded was 38 . 84 ! 

0 . 0220C. The a nimals passed hard consti pated faecal ba lls . 



Table 6. Clinical observations in experimentally induced ruminal atony in 
crossbr ed calves (Group II). 

Parameters Day( s) Mean ~ S. E. 
0 3 5' '1 

Gener al No rmal and No rmal and No rmal and Slight Dullness , 
condi tion and active active active dullness depression , 
appearance and rest- cons ti pa tion 

lessness suspended 
ruminati on 
and 
uneasiness . 

Abdomen Normal NOlillal Normal Slightly Gross 
distended distension 

Rumen 3 . 00 3. 20 3 . 40 2 . 4 1 . 6 
!I'6tility ~O . OO ~0 . 200 ~0 . 245 ~0.245 ~0 . 245 
(per two 
minutes) 

Temperature 39 . 08 39 . 11 36.15 38 . 84 38 .80 
(oC) ~0 . 037 ~C . 0'+1 ~ . 035 ~0 . 022 ~0 .01 2 

Mucous Roseate Roseate 
membrane 

Roseat e Roseate Roseate 

No . of 
animals 

5 5 5 5 5 

9 

Complete 
anorexia 
depr ession, 
reluctance to 
I!1Ove , suspended 
rumination and 
severe grinding 
of teeth . 

Ove r 
distension 

0 .8 
1 0 •200 

38 . 52 
1 0 •041 

Slightly 
congested 

5 

contd • • 

!t! 



Table 6 contd •• 

Parameters Day( s) Mean ~ S. E. 

11 13 15 17 19 

General Gastrointestinal Animal s exhi bi ted Symptoms as Ani mal had Animal 
condition and atony constipation ruminal a tony and on 13th day loss of showed 
appearance and pelleted fac es . severe impaction except that condition int erest in Severe grinding of of stomach and one animal and indica- t"lking t eet h . Suspended l oss of condition , was recumbent t ed stress fodder . rumination and anorexi a and and could and anxious Ruminal moderate dehydrati- dullness. not get up behavi our, movements on. Constipated dung . and died in compl ete in w8:.lk in Or e the evening. a ppe terice ampli tude animal waS one animal and fre-recumbent with di ed . quency . dyspnoea and dier. Loss of 

condition 
was evident . 
Polydypsia 
was noticed. 

Abdomen Over distended Doughy and Distended Distended Slightly 
doughy and impactad impacted distended 

Rumen motili - 0. 00 n.OO 0 . 75 1 . 33 1 . 50 
ty (per two ~o . oo .i0 . oo .io •250 .i0- 333 .i0 . 5OO minutes) 

Temperature 38.20 38 . 25 38 . 45 38 . 6 38 . 75 
(oC) .i0 •022 .i0 . 025 .i0 •137 .i0 • 152 .io •150 

Mucous Congested Conges ted Congested Pallor P"llor membrane 

No . of 5 4 
animals 

4 3 2 t 
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7th day : Mark e d dullness and depression Were noticed in 

all the anima l s . Rumination was suspended and the abdomen 

grossly di stended . Animals were uneasy a nd reluctant to 

move and p assed hard pelleted feaces . The mean body 

temperature and rumen motility recorded wore 38. 80 !. 0 . 012oC 

and 1 . 6 :!:. 0 . 245 . The rest of observations were similar to 

5th day . 

9th day : By 9th day , complete anorexia a nd depression was 

noti c e d i n all the calves . Severe grindin::J of teeth was 

observed 0 n t hree a nimals while one anima l s howed froathy 

salivation and dyspnoea . Rumen motility was considerably 

feeble (O. 8 !. O. 200/two minutes) . Conjunctival mucous 

membr ane was s lightly cOn::Jested . 

11th day : The r e Was complete atony of rumen in all the 

animal s . The rumen appeaL"ed doughy and impacted . One 

animal became r ecum be nt wi th dysp noea owi n::J to acut e 

impacti o n of r ume n. The calves exhi bited savere grindin::J 

of teeth a nd had mild degree of dehydrati on which was 

judged by tenti n::J of skin fold whiC h persisted for 3 seconds . 

There wa s severe constipation and the pelleted dung was 

smeared with muCous and bl ood streaks . A slight decrease 

in body t emperature (38 . 20 !. O. 022oC ) was noticed . 

13th d ay : Comp l et e rumi na l stasis and impaction were present . 

There was l oss of cond i t i on and hair coat was rough . The 

other symptoms were s i mila r to those observed on 11th day . 

The muCo uS membra ne was injected . 1he mean body temper at ure 

recorded was 38 . 25 !. O. 025
o
C. 



42 

15th d ay : Cli nically all the calves were as o n 13th day 

except one which was re cumbent , and died in the evenirg . 

The s urvivirg animals had rough hair coat, corgested muCous 

membrane a nd sunken eyes . Anim al s were anorectic but had 

polydypsia. 

17th day : The 3rd calf died as the condition progressed 

clinically the survivirg calves Were as on 15th day . 

However there Was slight regain in rumen motility (1 . 33 

!. O. 333/t wo minutes). The mucous membrane was pallor and 

mild di stension of abdomen was noticed . 

19th day : There was r egain in rumen motility :though 

weak in ampli t ude. Animals had desire fo r fodder and slight 

rumi nation was exerCised by the ca lv es . 

4: 2 : 2 Charg es in rumen liquor 

4:2: 2 : 1 Physical charges 

The observations on physical characteristics of 

rumen liquor in expe rimentally irduced ruminal atony are 

presented in Table 7 . 

Initially rumen fluid was greenish bro\"'n in colour 

which charged to yellowish brown by 3rd day and became da rk 

brow n by 9th day a nd finally turned yellowish on 19th day 

of experiment . The consistency of rumen f luid was visCOUS, 

whi ch became watery by 5th day ard remained so till 19th 

day of observation . Aromatic odour of normal rumen liquor 

charged to slight put rid by 5th day and was put r id and 

purg ent till 19th day . 



Table 7 . Physical cbar acteristics of rumen l iquor in experimentally i nduced ruminal 
atony in crossbr ed calves (Gr oup II) . 

Day(s) Colour Consistency Ocour pH Motility Conc en tra tion S . A. T . No . of 
animls 

0 Greeni sh Vi scous Aromatic 6.88 +++ +++ 13 . 8 5 
brown .±0 . 052 .±O. 374 

6 . 75 +++ +++ 13 . 4 5 
.±0 . 055 .±0 . 600 

3 Yellowish 6 . 8 6 +++ +++ 12 .6 5 
brown .±0 . 076 . .±0 . 245 

5 Water y Slightly 7.1 0* +++ ++ 14 . 6 5 
putrid .±0 . 049 .±0 . 245 

7 Putrid 7 . 52** ++ ++ 18.2** 5 
.±0 . oe5 .±0 . 490 

9 Dark Putrid 7 . 89* · + + 30 . 2** 5 
brown .±0 . 04lr .±0 . 374 

11 8 . 16** + + Nil 5 
.:to . Os7 

13 8 . 00** + + Nil 4 
.£0 . 035 

15 7 .91*· + + Nil 4 
.±0 . 032 

17 7 . 86** + 32 . 33** 3 
.:to. 028 .±1 . 453 

19 Yell owish 7 . 79** + ++ 32 . 00** 2 
+0 . 095 +0 . 00 .t> 

'" 
* Significant at 5% level of significance . 
** Si gnificant at 1% level of significance. 
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The sedi mentation activity time was s ig ni ficantly 

(p L 0 . 01) increased from the initial mean v a lue of 13 . 8 !. 

0 . 374 minut es to 30 . 2 !. 0 . 374 minutes by 9th day . No 

sedimentati o n activity was noted fromJO t h to 16th day . 

However on 17th day significantly d elayed SAT Was observed 

(32 . 33 !. 1.453 mi nut es) . 

There was a gradual reduction in protozo al 

motili ty . It was vigorous ( .. ++ ) on zero day, moderate o n 

7th day and became s lugg i sh ( .. ) from 11th d ay of experiment . 

&lme n protozoal concentration s howed the simila r trend . 

It decreased to 10- 15 protozoa per LPF ( .... ) by 5th day 

and co nsequently few (+ ) protozoa were seen frOm 11th to 

17th day . However by 19th day protozoal concentration 

increased (++). 

4: 2: 2; 2 Mi c robial cha nges 

The observ atio ns o n rumen mi c robial analysi s of 

expe rimentally induced rumi nal atony in c ro s s br ed calves 

are furni s hed in Table 8 . 

Initially rumen p r otozoal count was 2 . 78 !. 0 .0 52 x 105 

per ml of strained rumen liquor which increased 

nonsignificantly to 2 . 84 !. 0 . 053 x 105/ml of SRL on 3rd 

day . The co unt dec reased s igni fica ntly from 7th day 

ormards and was leas t on 11th day (1.51 !. 0 . 0 65 x 105) . 

Subsequently it increased (1.91 !. 0 . 038 x 105) on 19th 

day but was signifi c antly l ow as compared to zero d ay 

value . 



Table 8 . Protozoal eT.amination ~f rumen li~uor in experimentally induced ruminal 
atony in crossbred calves (Group I) . 

Day(s) Total Proto~oal Differential protozoan count % Mean ~ S. E. No . of 
count . (x10 ) Isotricha Dasytricha Entodlnium Dlplo!tinium Epidinium Unide- animals 

nt ified 

0 2 . 78 10 . 4 4 . 2 63 . 0 15 . 4 3 . 4 3 . 6 5 
~0 . 052 ~0 . 456 ~0 . 334 ~0 . 632 ~0 . 358 ~0 . 219 ~0 . 455 

2 . 79 11."," 4 . 6 62 . 2 15 . 0 3 .4 3 . 6 5 
~0 . 041 ~0 . 335 ~0 . 21 9 ~0 . 522 ~0 . 400 ~0 . 2 1 9 ~0 . 2 1 9 

3 2 . 84 12 . 4* 4 . 4 63 .0 15 .4 3 . 2 1 . 75* 5 
~0 . 053 ~0 . 45f, ,10 . 219 ~0 . 632 ~0 . 456 ~0 . 1 79 ~0 . 21 6 

5 2 .63 10 .8 3 .6 64 . 0 15 . 2 3 . 6 2 . 8 5 
~0 . 060 ~0 . 334 ~0 . 456 ~0 . 632 ~0 . 335 ,10 . 219 ~0 .1 78 

7 2 . 20* 7 . 4~ " 2. 2** 65 . 6* . 16 . 4 4 . 0 4 . 0 5 ,10. 030 ~0 . 456 ~0 .1 7B ~0 . 536 ~0 . 2 1 9 ~0 . 238 ,10 . 283 

9 1 .97** 5. 2*" 2 . 0** 67 . 0** 16 . 2 3 . B 5 .B** 5 
~0 . 030 ~0 . 335 ,!O. 2B3 ,10 . 238 ,!o . 43B ~0 . 335 ~0.335 

11 1. 51 '* 3 . 6" 1 . 33*' 67 . 2** 1B . 0* 3 . 6 6 . B** 5 ,10.065 ~0 . 357 ~0 . 272 ~0 . 521 ~0 . 93B ~0 . 219 ~0 . 521 

13 1 . 53** 3 . 7~** 1 . 00" 6B . 2~" 17 . 25' 3 . 25 6 . 75*' 4 
~0 . 042 ~O . 14 ,10. 00 ,10 . 5 5 ,10 . 415 ~0 . 2 1 7 ~0 . 960 

15 1.63*' 3 . 50" 1 . 33'* 6B : 50" 17 . 00' 3 . 5 6 . 50" 4 
~0 . 060 ,10 . 250 ~0 . 471 ~0 . 559 ,10 . 354 ~0 . 250 ~0 . 346 

17 1 .77" 3 .66'" 1 . 66" 67 . 33" 17 . 00" 2 . 66 7 . 66" 3 
~0 . 96 ~0 . 2?2 ,10 . 272 ~0 . 720 ~0 . 471 ,10 . 472 ~0 . 272 

19 1. 91** 4. 5'* 2 . 0" 68 . 00" 16 .5' 3 . 00 6 . 0" 2 ./> 
(J> 

~0 . 03B .:to. 350 ~O . OO ,10 . 00 ~0 . 354 ~O . OO ~O . OO 

* Si gni ricant a t 5% level of signifi cance . 
*- Si gnifi cant at 1% l evel of signifi cance . 
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The differ ential rumen protozoa l patt ern of 

Isotricha was 10 . 4 !. 0 . 456% o n zer o day . I t increased 

s i gnifi c ant ly ( p L 0 . 05 ) on 3rd day (12 . 4 !. 0 . 456%) , 

while fr om 7th day o nwards t here was sig ni ficant 

(p L 0 . 0 1 ) decrea s e a nd i t Vias least o n 15th day (3 . 50 

!. 0 . 250% ) . Howev er no app r ec i ab l e di fferenc e could be 

noted by 17th a nd 19th d ay of o bs erv ation. The count of 

Dasytri cha d e c reased si gni fica ntly f r om 7th day a ,.rnards 

till the end of the exp e rime nt . It was lowest on 13t h d ay 

(1.0 0 :!:. 0 . 00% ) as compared to z ero day valu e (4 . 2 !. 0 . 334%) . 

Entod ini um spe cies, whi ch were 63 .0 :!:. 0 . 632% 

at the beginni rg o f expe rime nt i ncre ased s i g ni fica ntly 

f r om 7t h day orwards and r emai ned higher till 19th day . 

Di p l odi nium speci es s howed a g r adual but sig nificant 

(p L 0 . 05 ) i nc r ease o n 11th day and r emained sig ni f i c ant ly 

high t h r o ughout t he p e r iod of t he experiment . 

Normal Epidini um count was 3 . 4 :!:. 0 . 219% on zero 

day . It showed l east fluctuatio ns duri rg the e nt i re period 

of e xp e r i ment . 

Unidenti fi ed and ot he r speci es we re 3 . 6 :!:. 0 . 455% 

o n z e r o day . A si g ni fi c a nt (p L 0 . 05 ) d ecre a se in their 

count was rnted o n 3rd day . Howev e r the ir patte r n ircreased 

signific ant ly ( p L 0 . 01) by 9th day and r emained s i g ni f ica ntly 

high till 19th d ay of experiment . 
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Rumen bacterial pattern 

Gram stained rumen flu i d smears s howed predomire n:e 

of Gr am negativ e bacteria thro ughout the period of 

experiment . Rods , coccobaci lli ard cocci ".,rere in majority . 

4:2 : 2 :3 Biochemi cal charg es in r umen fluid 

The results of biochemical a nalysis of r umen liquor 

in anima l s of group II are p resented i n Table 9 and Fig . l , 

2 and 3 . There was g r adual but si g nific ant (p L 0 . 01) 

increa se in pH of r umen liquor . It was 7 . 10 !. 0 . 049 ; 

7 . 52 !. 0 . 085; 7 . 89 !. 0 . 044 and 8 . 16 !. 0 . 087 on 5th, 7th , 

9th aro 11th day respectively . The highest iroividual 

rumen pH amorg the animal s of this g roup was 8 . 50 on 

11th day . From 11th d ay omards , nc nsig ni ficant dec r ease 

in ruminal pH was recorded . 

~ 
From t he average pr~induction value 0 Q: \j!r:. v 

0 . 575 mg pe r ce nt, ammo nia - nitrogen increased Si gnificantly 

(p L 0 . 0 1 ) from 7th day omards ard reached maxi mum 

concentrati on of 23 . 70 mg per cent on 11th day of the .; 

e xperiment . It r emai ned s i gnifica ntly high even b 9th day . 

A sig ni ficant (p L 0 . 01 ) decrea se waS recorded 

in TVFA c oncent r ation from initial mean value of 57 . 75 !. 

2 . 450 mEq/L to 34 . 30 !. 1. 867 mEq/L o n 11th day . Subseq Uently , 

it started increasing ard reached 44 . 60 !. 0 . 717 mEq/ L 

o n 19th day of the observation. 
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Table 9. Bioehemie~l analysi s of the rumen liquor in experimentally induced 
ruminal atony in erossored calves (Group II) . 

Parameters Day(s) Mean ~ S.E. 
0 3 ; 7 9 11 13 -----=r; ---17- --'9 

Ammonia 12 . 37 12.06 12 . 35 14 . 35* 18 . 17** 21 . 15** 23.70** 22 . 50** 21 .63** 20 . 33* * 18 . 62** 
nitrogen (mg%)~0.575 ~0 . 108 ~o . 590 ~0 . 299 ~0 .455 ~0 . 425 ~0 . 735 ~0 . 308 ~0 . 437 ~0 . 593 ~0 . 407 

T.V. F.A. 57.75 60 . 64 62 . 55 58 . 80 48 . 60* 44 . 03** 34 . 30** 35.98** 37 . 54** 41 . 18** 40 . 60** 
(mEq/ L) ;+:2 .450 ~1 . 872 ~1. 858 ~1 . 432 ;+:1 . 709 ;+:1 . 130 ~ 1 . 867 ;+:1 .969 ~1 . 777 ~3 . 392 ~0 . 717 

Sodium 141 .1 6 142 .1 5 139 . 84 133 . 50 133 .91 132 . 05 131 . 85 132 . 06 132 . 81 133 . 25 133 . 27 
(roEq/L) ~3 . 607 ~3 . 080 ~1. 687 ;+:2 . 576 ;+:2 . 628 ~2 . 473 ;+:2 . 147 ;+:1. 294 ~1 . 631 ~1. 338 ~1 . 502 

Potassium 32 . 75 33 . 14 33 . 00 33 .17 32 .82 32 . 19 31.41 31 . 81 31.72 32 . 02 32 . 11 
(mEq/ L) ;+:0 .812 ~0 .742 ;+:0 . 642 ~0 . 634 ~0 . 674 ~0 . 1 90 ~0 . 863 ;!:0 . 736 ;+:0 .926 ~O . 577 ;!:0 . 919 

Calcium 14 . 76 14 . 47 14 . 44 13 .83 13 . 04 12 .98" 12 .66* * 12 . 86** 12 . 88** 1? . 86** 12 .90** 
(mg% ) ~0 . 298 ~0 . 306 ~0 . 71 1 ;!:0 . 403 ~0 . 563 ~0 . 688 ~0 . 424 ~0 . 424 ;+:0 . 248 ~0 . 393 ~0 . 433 

Magnesium 6 . 50 6 . 44 6 . 35 6 . 34 6 .1 8 6 . 01 5 .99 5 . 9 1 5 .97 5 . 81 5 . 91 
(mg%l ~0 . 186 ~0 .1 73 ~0 . 220 ~0 . 222 ~0 . 140 ~0 .146 ~0 . 140 ~0 . 149 ~0 . 150 ~0 . 256 ~0 . 188 

PhOS)hOrus 9 . 70 9 .62 " . 71 9 . 52 9 . 31 9 . 29 8 . 98 8 .96 8 .91 8 .83 8 . 89 
(mg" ~0 . 223 ;+:0 . 168 ~L . 21 1 ;!:0 . 248 ;!:0 . 248 . ;+:0 . 356 ;+:0 . 256 ~0 . 188 ~0 . 156 ~0 . 292 ~0 . 056 

Thiamine 5 . 82 5. 91 6 . 14 5 . 71 4.94 4. 07* 3 . 88** 3.75** 3 . 79** 3 . 81** 3 . 93** (mc g% l ~0 . 1 70 ~0 . 147 ~0 . 127 ~0 . 181 ~0 . 229 ;+:0 . 079 ;!:0 . 140 ~0 . 174 ;!:0 . 206 ;+:0 . 192 ~0 . 01 

No . of 5 5 5 5 5 5 5 4 4 3 2 animals 
* Si gnificant at 5% l ev el of Signi fi cance . 
** Signi f lcant at 1% level of signi f icance . -I' 

'" 
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Sodium level did not vary much at any stage of the 

experiment . It was 131. 85 ~ 2 . 147 mEq/L on 11th day 

as compared to zero day value of 141 . 16 ~ 3 .607 mEq/L . 

The initial concentration of potassium was 32 . 75 ~ 0 . 812 

mEq/L and i t fo llowed the Similar trend as that of sodium 

and decreased slightly to 31.41 ~ 0 . 863 mEq/L on 11th day . 

There was Significant (P L 0 . 05) decrease in 

rumen calcium level (12 .98 ~ 0 . 688 mg per cent) on 9th 

day as compared to initial mean value of 14 . 76 Z 0 . 298 

mg per cent . It further dropped si gnificantly (p L 0 . 01) 

(12.66 ~ 0 . 424) on 11 th day . The magnesium concentration 

of rumen liquor also decreased margi nally, (5 . 99 z 0 . 140 

mg per cent ) from the initial mean value of 6 . 50 Z 0 . 186 

mg pe r cent on 11 th day . 

Inorganic phosphorus level decreased gradually 

throughout the experiment howeve r the decrease was 

nonsignificant statistically . 

Significant (P L 0 . 01 ) fall in rumen thiamine 

level was observed in the present study . Fr om the base 

value of 5.82 ~ 0.170 mcg% it lowered to 4 . 07 ~ 0 . 079 

and 3 . 88 ~ 0. 140 mcg% on 9th and 11th day respectively . 

The level of thiamine r emained Significantly (P L 0 . 01) 

low till last observation . 

4: 2 : 3 Changes in blood/serum 

The results of blood/serum biochemical analysis 

are presented in table 10 and Fig . 2 and 3) . 
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Table 10 . Bi ochemical analysi s of Eerum/ blood in experimentally induced ruminal 
atony in crossbred caJ v eE (Gr oup II ) . 

Parameters Day ( s ) Mean ~ S . E . 

0 3 5 7 9 11 13 15 17 19 

Ammonia 0 . 45 0 . 43 0 . 42 0 . 45 0 . 49 0 . 49 0 . 51 0 . 54 0 . 54 0 . 49 0 . 48 
nitrogen ~0 . 038 ~0 . 024 ~() . 024 ~0 . 02 1 ~0 . 029 .:to . 031 ~0 . 038 :.0 . 013 ~0 . 0 1 3 ~0 . 024 ~0 . 060 
( mg% l 

Sodium 135 . 24 134 .40 134 . 35 132 . 76 131 . 40 129 . 35 126 . 7, 128 . 86 130 . 44 130. 25 131 . 55 
( mEq! L) ~2 . 226 ~1 . 908 ~~ . 228 ~1 . 767 ~2 . 743 ~2 . 249 :,2 . 50 ~2 . 223 ~1 . 859 ~2 · 9 1 7 ~1 . 273 

Pot assium 4 . 77 4 . 71 4 . 47 4 . 38 4 . 39 4 .32 4 . 23 4.29 4 .37 4 . 41 4 . 42 
(mEq/ L) ~0 . 1 53 .!0 . 1t!6 .!0 . 172 ~0 . 1 33 :.0 . 149 ~0 . 167 ~0 .1 43 :.0 . 165 ~0 . 187 ~0 . 271 ~0 . 1 24 

Calcium 10 . 62 10 .60 10 . 46 10 . 22 9 . 81 9 . 45* 9 . 11*' 9 . 05** 9 . 15*' 9 . 21** 9 . 25** 
(mg%) ~0 . 180 ~0 . 1 82 ~0 . 163 ~0 .1 61 .!0 . 303 ~0 . 2 48 ~0 . 37 1 :.0 . 362 ~0 . 220 ~0 . 214 ~0 . 250 

Ma gnesium 1.9 1 1 .90 1."7 1 . 86 1 . 76 1 . 6 1 1 . 60 1 . 58 1 . 61 1 . 69 1. 74 
( m~) ~0 . 083 :.0 . 038 ~0 . 087 :,0 . 086 :.0 . 098 ~0 . 096 ~0.103 ~0 . 115 .!0 . 103 ~0 . 066 :,0 . 071 

PhOSl)hOru s 3 . 76 3 . 73 3 . 74 3 . 66 3.61 3 . 52 3 . 39 3 . 41 3 . 45 3 .47 3 . 56 
( mg% ~0 . 165 ~0 . 106 ~0 . 111 :.0 . 078 ~0 . 099 ~0 . 101 ~0 . 093 .!0 . 090 ~0 . 081 ~0 . 116 :.0 . 038 

Thiami ne 3 . 56 3 .62 3 . 65 3 . 43 3 .12* -2 . 84** 2 . 71** 2 . 75** 2 . 79*' 2 . 76** 2 . 87** (mcg%) ~0 . 089 ~0 . 081 ~0 . 088 ~0 . 089 ~0 . 11 0 :.0 . 109 ~0 . 084 ~0 . 075 ~0 . 028 ~0 . 065 ~0 . 050 

No . o f 5 5 
animals 

5 5 5 5 5 4 4 3 2 

• Significant at 5% level of significance • 
•• Significant at 1% level of significanc e . 

g 
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Initial concentration of serum ammonia- nitrogen 

was 0 . 45 ~ 0 . 038 mg% which increased gradually and non­

significantly to 0 . 54 ~ 0 . 013 mg% on 13th day. 

Sodium content of serum decreased to 126 . 79 ~ 

2 . 504 mEq/L on 11th day from the initjal value of 135 . 24 

~ 2 . 226 and thereafter it showed slight increasing trend 

and reached 131. 55 .± 1. 273 mEq/L on 19th day. Serum 

potassium level which was 4 . 77 .± 0 . 153 mEq/ L on zero day, 

showed partial and nonsignificant decrease on 11th day 

to 4 . 23 .± 0 . 143 mEq/L . 

Calcium level in ser~m decreased significantly 

(p L 0 . 01 ) to 9 .11 .± 0 .371 mg per cent on ilth day as 

compared to 10.62 ~ 0 . 180 mg% on zero day and was lowest 

(9 . 05 ~ 0 . 362 mg%) on 13th day. It r emained signific~tly 

(p L 0 . 01 ) low till 19th day of experiment. The mean 

magnesium level showed least .change from the base value 

of 1 .91 ~ 0 . 083 mg% . It waS 1 . 58 .± 0 . 115 mg% on 13th day . 

The inorganic phosphorus level also showed a 

dec r easing trend from the base value of 3 . 76 .± 0 . 165 mg% . 

However the decrease was statistically nonsignificant . 

Thiamine concentration of blood decreased 

significantly (P L 0 . 01) from the base value of 3 . 56 .± 

0 . 089 mcg per cent to lowest (2 . 71 .± 0 . 084 mcg%) on 11th 

day . Its concentration in serum remained significantly 

(P L 0 . 01 ) low upto 19th day of observation. 
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4: 2 : 2 Ur ine anal ysis in untreated crossbred calv es 
(Group I I) 

The colour of the urine was light yellow to yellow 

without turbidity during the entire per iod of the 

expe r iment . Qualitatively albumin , glucose , ketone 

bodies and bil e salts were absent in the urine samples 

during t he experi ment . 

4: 3 Observat· ns ex er i entaIl uced al aton 
in r ossbred calves Treated rou III 

Ruminal atony was induced in all the calves of this 

gr oup as in group II . The treatment was instituted as 

soon as complete atony of rumen was noted . Among f ive 

animals of this gr oup , one animal died on 11th day and 

r est four r ecovered compl et el y . The efficacy of therapy 

was assessed based on cl ' nical as well as rumen flu~d . 

and bl ood bi ochemical observations . 

4:3 : 1 Clinical observations 

The clinical manifestations at different stages 

of i nduction of ruminal atony resembled closely to those 

obs erved in animals of group II and are presented in 

Taple 11 . 

Animals were quite normal and active fo r firs t 

three days with no rmal urination and defecation . However 

rumen waS sl ightly ~~motile on 3rd day (3 . 20 Z 

0 . 200 pe r t wo minutes ) as compared to zer o day (3 . 00 z 
0. 00) . Mucous membr ane was roseate in colour and no 



Tabl e 11. Cl inical observation, in experimentally induced ruminal atony in 
crossbred calves (Group III) . 

Parameters 

General condition 
and appearance 

Abd?men 

Rumen motility 
(per two minutes) 

Body temperature 
(oC ) 

Mucous membrane 

No . of animals 

o 
Normal and 
active 

No rmal 

2 . B 
~0 . 2oo 

39 .11 
~0 . 037 

Roseate 

5 

Normal and 
active 

No 
distension 

3 . 00 
~r . 00 

3\' . 11 
~(\ . 041 

Roseate 

5 

Day(s) Mean ~ S. E. 

3 

Normal and 
active 

No 
distension 

3 . 2 
~0 . 200 

39 . 15 
~0 . 035 

Roseate 

5 

5 
Dullness, 
anxious 
behaviour 

Mild 
distension 

2 . 6 
~0 . 245 

39 . 10 
~0 . 022 

Roseate 

5 

7 

Dullness, 
depression , 
in 
appetenc"e 
and 
reluctance 
to move 
cons ti pa tion 

Hard and 
distended 

1 . B 
~0 . 200 

3B . 91 
~0 . 012 

Roseate 

5 

9 

Suspended 
rumination 
and complete 
anorexia 
constipation, 
severe grinding 
of teeth 
staining and 
mild 
dehydra tion 

Impacted 

0 . 6 
~0 . 245 

3B.50 
~0 . 041 

Slightly 
congested 

5 

contd • .• lJ' 
W 



Table 11 contd •• 

Parameters Day(s) Mean ~ S. E. 

11 12 13 14 15 16 17 

General Complete ruminal Animal Appetite Ani mal Bright No rmal Normal 
condi tion and stasis suspended showed had showed and and and 
appearance rumination, urge fo r i mproved cons i der- alert active active 

anorexi a and taking but animal abl e and 
severe grin~in 15 large passed improve- clinically 
of teeth. The re quanti t i es constipated ment . normal 
was mild of water pelleted Normal 
dehydration . nd but refused dung . appetite 
depression to eat . and gait . 
constipation Rough hair 

coat and 
emaciation 

Abdomen Impacted and Slightly Mild No No No No 
doughy distended distension distension distension disten- disten-

Sion sion 

Rumen motility Nil 1. 25 1. 75 2 . 50 3 . 00 2 . 75 3.00 
(per two minutes) ~0 . 250 .:!:0 . 250 ~0 . 289 .:!:O. OO ~0 . 250 .:!:O. OO 

Body temperature 38 . 10 38 . 42 38 .94 39 . 11 39 . 12 39 . 12 39 . 10 
(oC ) ~0 . 022 ~0 . 020 ~O .02.5 .:!:0 . 035 .:!:0 . 031 .:!:0 . 031 ~0 . 022 

Mucous membrane Congested Congested Congested Congested Normal Normal Roseate 

No . of animals 5 4 4 4 4 4 4 

'-" 
-I> 
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abnor mal distension was seen . However on 3rd day one 

animal exhibited uneasiness and had polydypsia. 

~ : All animals showed anxious look but were dull . 

Constipation was seen in three animals . The rumen 

motili ty was 2 . 6 ~ 0 . 245 per two minutes and the body 

tempe rature being 39 . 10 ~ 0 . 0320 C. 

~ Harked dullness and depression were noted in 

all t he animal s . Animals exhibited uneasiness and 

r eluctance to move about . Animals showed least interest 

in su rroundings . Rumen was hypomotile (1 . 8 ~ 0 . 200 per 

two minutes) . Mean body temperature r ecor ded as 38 .91 0C. 

~ : All animals were compl etely anorectic and 

pr ef erred to l i e down . Sever e grindi~g of t eeth by all 

the animals waS observed . One animal showed froathy 

sali vat i on , mucous nasal discharge and dyspnoea . All 

the animals passed hard, pelleted faec es . The mean 

rumen motility r ecorded was 0 . 6 ~ 0 . 245 per t wo minutes . 

The mucous membrane was injected and rumen i mpacted 

and ha r d to touch . 

l~ Observations were Similar to those r e corded 

on 9th day except that complete ruminal staSiS was observed 

in all the animals . There was mild dehydration as skin 

fold r emained el evated for 3 . 0 seconds . Animals pass ed 

pell e t ed dung smeared With muc ous and blood . One animal 

was r ecumbent with sever e dyspnoea and died in the 

afternoon . Rest of the animals had sunken eyes , loss of 
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condi t i ons and anuria . Abdomen was doughy and impacted . 

12th day : Animals consumed large quantity of water . 

They were weak and had r ough hair coat . Severe congestion 

of con junctival mucous membrane was noted in all the 

animals . The rumen was atonic. Animals refused to 

eat even the green fodder . 

13th day : All the animals wer e able to walk and rumen 

motility had reappeared (1 .75 ~ 0. 250 ) per two minutes . 

Urination was no rmal but the r e waS no improvement in 

consistency of t he dung . 

14th day : Animals showed desire for f eed and water and 

we r e clinically no r mal . The rumen motility was 3 . 0 ~ 

0 . 00 per two minutes . Dung was of normal consistency . 

Mucous membrane was roseate in colour and general condition 

had improved . 

16t h and 17th day : Clinically all the animals were normal . 

Urination and defecation were normal . 

4: 3: 2 Changes in rumen liquor 

4 : 3 : 2 : 1 Physical changes 

The r esults of physical examination of rumen 

liquor i n animals of group III are presented in Table 12 . 

Initial ly the colour of rumen liquor which was 

gr eenis h brown , turned yellowish on 5th day and to dark 

brown on 9th day . On 13th da~ it became yellowish brown 



Table 12. Physical characteristics or rumen liquor in expe rimentally induced ru~nal 
atony crossbred calv es (Group III). 

Day(s) Colour Consistency Odour pH Motili ty Concentra tion S .A.T. No . of 
( minut es) animals 

0 Greeni sh Vi scou s Aromati c 6 . 83 +++ +++ 15 . 00 5 
b rown .!0 . 078 .!0 . 250 

6 . 82 +++ +++ 13 . 8 5 
.!0 . 066 .!0 . 374 

3 6 . 83 +++ +++ 12 .6 5 
.!0.086 .!0 . 245 

5 Yellowish Watery Slightly 7 . 08 +++ +++ . 20 . 00 5 
putrid .!0 . 07 1 .!0 . 250 

7 7 . 66-- ++ ++ 22 . 25 5 
.!0 . 149 .!0 . 218 

9 Dar k Putrid 8 . 01** + + Nil 5 
brown .!0 . 085 

11 8 . 14'- Nil 5 
.!0 . 064 

12 7 . 77" Nil 4 
.!0.062 

13 Yellowish Slightly 7 . 26- ++ 18.1 4 
brown putrid .!0 . 090 .!0 . 453 

14 Greenish Viscous Aromatic 6 . 88 +++ ++ 18 . 2 4 
brown .!0 . 105 .!0 .310 

15 6 . 85 +++ ++ 15 . 0 4 
.!0 . 079 .!0 . 200 

16 6 .88 +++ ++ 15 . 10 4 
.!0 . 042 .!0 . 310 

17 6 . 85 +++ + • 15. 00 4 
.!0 . 060 .!0 . 200 

(J> ---- -.J . , Significant at 5% l evel o f signifi cance . 
Significant at 1% l evel of significance • 
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and r egai ned i ts no r mal colour (greenish brown) on 

14th day of observation . 

Visco~S consistency of normal rumen liquor became 

wat ery on 5th day engorgement with wheat straw . Regain 

in i t s viscous consistency was noted on 14th day , 

following t r eatment . 

Frem arematic odour of r umen liquor , it changed 

t o slightly putrid on 5th day and offensive on 9th day 

of the expe riment . Following therapy the odour changed 

to aromat i c by 15th day . 

Sedimentati on activi t y time of rumen liquor which 

was 15. 00 ~ 0 . 250 minutes , inc r eased to 22 . 25 ~ 0 . 218 

minutes on 7t h day . The activity waS nil on 9th , 11th 

and 12th day of the expe r iment . The sedimentati on 

activi ty r eappea r ed on 13th day f ollowing treatment and 

by 15th day i t was almost normal . 

From vigor ou s ( +++ ) motility , the protozoa became 

sluggi sh ( + ) on 9th day of wheat straw engorgement . Aft er 

receiving t r eatment it became moderate ( +++) on 13th day 

and fro m 14th day i t waS vigor ous again . Initial 

conc entration of pr otozoa waS above 30 per LPF ( +++ ) 

which became ( + ) less than 10 pe r LPF on 9th day . Even 

after treatment t he protozoal concent r ation did not r each 

i ts normal strength . 
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4: 3:2 : 2 Microbial changes 

The observations on microbial changes in the rumen 

liquor of calves which received therapy after experimental 

induction of ruminal atony ar e presented in Table 13 . 

Total protozoal count of rumen liquor in animals 

of thi s group was 2 . 73 ~ 0. 075 x 105 per ml of SRL at 

'0 ' day . Only slight (nonsignificant) increase was noted 

on first and third day (2 . 76 ~ 0 . 087 ) and (2.87 ~ 0 . 066) . 

Thereafter the count decreased gradually and was lowest 

(1 . 54 ~ 0 . 072) on 11th day . Following treatment , the 

protozoal count remained significantly (p L 0 . 01) low 

upto 15th day . However on 17th day the count was 2 . 70 

~ 0 . 77 x 105 per ml of rumen fluid . 

The differential protozoal count revealed 

increas ed percentage of Isotricha species upto 3rd day . 

Thereafter the percentage of Isotricha declined gradually . 

It waS significantly (P L 0. 01) low on 11th day 0 . 4 ~ 

0 . 245 %) . After therapy Isotricha species improved 

gradually but were significantly (p L 0 . 05) low till 

16th day . On 17t h day normal percentage (9 . 25 ~ 0 .629) 

waS r ecorded . 

Oasytricha also dec reased gr adually as compared to 

zero day value of 4 . 0 ~ 0 .316% . The lowes t percentage 

( 1 . 6 ~ 0 . 245) was recorded on 11th day . After therapy 

their count gradually incr easpd and it was 3 . 75 ~ 0 . 250% 

on 17th day Ifhich was nearly equal to zero day value . 



Tab~e 13. Protozoal examination or rumen liquor in experimentally induced ruminal 
atony in crossbred cal ves (Group III) . 

Day(s) Total Differential protozoan counts% Mean ~ S. E. No.of 
protozoal 1so- Dasy- &to- Diplo- EPldi - unidenti - animals 
count tricha tricha dinium dinium nium fied 
(x1 05 ) 

0 2 .73 11.2 4 . 0 60 . 6 16 . 6 4 . 0 3 . 6 5 
.±0. 075 ~0 . 05B3 ~0 . _' 1 6 ~0 . 67B ~0 . 53B ~0 . 3 1 6 .±0 . 245 
2 . 76 11.6 4 . 6 60 . 4 16 .2 3 .4 3 . 8 5 
.±0. 087 ~0 . 74B ~c . 400 ~0 . 5 1 0 ~0 . 374 ~0 . 245 ~0 . 663 

3 2 . B7 12 . 0 4 .8 61. 2 16 . 0 3 . 6 2 . 4 5 
~0 . 066 ~0 . 54B ~0 . 374 ~0 . 374 .±0 . 447 .±0 . 245 ~Cl . 678 

5 2 . 45' 10 .6 3 . 6 63 . 0 16 . 0 3 . 4 3 . 4 5 
~0 . 06 1 ~0 . 5 1 0 .±0 . 245 ~O . 707 .±0 . 447 .±0 . 400 ~0 . 872 

7 2 .21*- 8 .4' 2 . 6* 64 .8*- 16 . 0 3 . 6 4 . 6 5 
~0 . 071 ~0 . 509 .±0 . 245 .±0 . 374 .±0.l<47 .±0 . 245 .±0 . 400 

9 1 .94" 5. 0'" 2 . 0'- 66 .8" 16 . 6 3 . 4 6.2-- 5 
.±0. 052 .±0 . 316 .±0 . 316 .±0 . 663 .±0. 510 .±0 . 245 .±0 . 583 

11 1 . 54" 3 .4·' 1 . 6*' 67 .6** 16 . 8 4 . 0 6 . 6" 5 
.±0 . 072 .±0. 245 .±C. 245 .±0 . 510 .±0 . 583 .±0 . 316 ~0 . 510 

12 1.65" 3 . 5~* 1, 75" * 67 . 0?* 16 . 25 3 . 75 7 . 5*' 4 
~0 . 04B .±0 . 289 ~0 . 2 "0 ~0 . 913 .±0 . 629 ~0 . 250 ~0 . 866 

13 1 .95" 4 . 7," 2 . 50- 65 .25' . 17 .25 4 . 0 6 . 25" 4 
.±0. 055 .±O. 28 .±0 . 2B9 ~1 . 1 09 .±0 .479 .±0 .400 .±0 . 750 

14 2 . 35" 6 . 2,*' 2 . 75- 64 . 0" 17 . 0 3 . 75 6 . 25-- 4 
~0 . 078 .±O. 79 ~0 . 25') .±0 . 816 .±0 . 408 .±0 . 250 .±0 .479 

15 2 . 46' 7 . 00' 3 . 25 62 .25 17 . 0 4 . 25 6 . 2,," 4 
~0 . 069 ~0 . 400 ~0 . 2"0 ~0 . 854 .±0 .400 .±0 . 250 ~O . 79 

16 2 . 56 8 . 7~ 3 . 50 61 . 25 17. 25 3 . 75 5 . 50- 4 
~0 . 046 ~O . ·79 ~0 . 289 .±O.479 ~0 . 479 ~0 . 250 ~O . 500 

17 2 .60 9 . 25 3.75 61. 50 16 . 75 4 . 25 5 . 50" 4 ~ .±0 . 077 ~0 . 629 ~0 . 250 .±0 . 645 +0 . 479 .±0 . 250 ~0 . 345 

• Significant at 5% level of si gnificance . 
•• Sigl'irican t at 1% level of signi ficance • 



61 

Si gnificant (P L 0 . 01) i ncr ease in Entodinium 

speci es was r ecorded f rom 7th day onwar ds as compared to 

the base value of (60 . 6 ~ 0.678% ) . After ther apy t heir 

percentage dec"r eas ed graduall y and reached almost zer o 

day value on 16t h day (61 . 25 ~ 0 . 479% ) . 

Ther e wer e only marginal fluctuation in the 

Diplodinium species throughout the pe r iod of experiment 

and values lied be t ween 16 . 0 to 17 . 25% . Zero day , 

Epidinium count waS 4 . 0 ~ 0. 316% . The count di d not Show 

such alter ation duri ng t he enti r e period of study . 

A Si gnificant (p L 0 . 01 ) incr ease was r ecorded i n 

unidentified pr otozoa f r om 9th day onwa rds . I t was 6 .6 

~ 0. 510% on 11 th day . Even on 17th day the count (5 . 50 ~ 

0 .645%) was Si gnificantly (P L 0 . 05) higher a s compared 

to zer o day value . 

Bac.t erial pattern 

Gram stained rumen fluid SmearS revealed t he 

predominence of Gram negative bac t er ia . Howev e r f rom 

15th day onwardS some Gram posi t ive rods and cocci wer e 

al so det ect ed . 

4 : 3 : 2:3 Biochemical changes in the r umen liquor of treated 
calves (gr oup I II) . 

Rumen f luid biochemi cal changes in the calves of 

gr oup III have been pr esent ed in Tabl e 14 and Fig . 4 , 5 and 6 . 

The mean rumen fluid pH i ncr eased Si gnificant l y 

(P L 0. 01) from 6 .83 ~ 0. 078 t o 8 . 14 ~ 0. 064 on 11th day , 
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Table 14. Biochemical analys i s of rumen liquor in experimentally induced 
ruminal atony in crossbrfd calves ( Group III) 

Paramet er s Day ( s ) 11ean .± S . E. 

0 3 5 7 9 11 

Ammoni a nitr ogen 12 . 44 12 . 35 11 .89 13 . 78 18 . 18* * 20 . 80** 22 .95** 
(mg%) .±0 . 511 .±0 . 327 ~0 . 353 .±0 . 447 .±0 . 595 .±0 . 326 ~0 . 658 

Total vol atile 59 . 31 58 . 70 60 . 14 56 . 54 44 . 55 ** 42 . 06** 36 . 54** 
fatty acids .±1 . 740 .±1 . 715 .±1 . 747 .±1 . 236 .±1 .684 .±1 . 504 .±1 . 298 
(mEqj L) 

Sodium (mEq/ L) 137 .03 136 .60 135 .97 135. 39 134 . 05 132 . 30 130 .87 
.±2 .786 .±1 . 554 .±2 .891 .±1 . 872 .±2 . 281 ~1 . 928 .±1 . 516 

Potassium 33 . 17 32 . 91 32 . 50 31 .98 31 . 56 31 . 05 30 .85 
(mEq/L ) .±1 . C61 .±0 .932 .±1 . 212 .±1. 330 .±1 . 229 ~0 . 8 1 4 .±1 .601 

Calci um (mg%) 14.86 14 . 76 14 . 43 13 .89 13.19' 13 . 07* * 12.83** 
.±0 . 362 ~c . 438 .±0.405 .±0 . 437 .±0 . 346 .±0 . 302 .±0 .420 

Hagnesium (mg%) 6 . 24 6 . <1 6 . 12 5.99 5 .89 5 .82 5 .80 
.±0 . 198 .±0 . 173 .±0. 110 .±0. 152 .±0 . 166 .±0 .1 76 .±0 .1 79 

Phosphorus (mg%) 9 .80 9 . 79 9 . 75 9 . 57 9 . 45 9 . 16 8 .94 
.±0.307 .±G. 261 .±0 . 237 .±0 . 250 .:!.0 . 251 .:!.0 . 085 .:!.0 . 166 

Thiamine (mcg%) 5.92 5.9? 6 . 09 5 .87 5 . 04 4 . 16** 3 .93** 
.±0 . 200 .±0 . 218 .±0 . 195 .±0 . 197 .:!. 0 . 312 .±0 . 163 .±0 .1 25' 

No . of animals 5 5 5 5 5 5' 5' 

'" contd .. . IV 



Table 14 contd • • 

Par ameters Day(s ) Mean ~ S. E . 

12 13 14 15 115 17 

Ammoni a ni t r ogen 20 . 52- - 16 . 22** 14 . 10 13 . 15 12 . 80 12 . 59 
( mg%) ~0 . 41 6 ~0 . 637 ~0 . 602 ~O . 517 ~0 . 420 ~0 . 333 

Total volatil e 38 . 43-- 42 . 26*' 45 . 43-* 50 . 09* 53 . 06 53 . 53 
fatty acids ~1 . 331 ~1 . 241 ~1.608 ~1 . 875 ~1. 620 ~1. 347 
(mEq/ L) 

Sodi um (mEq/ L) 131 . 26 133 . 66 135 . 66 136 . 29 136 . 62 137 . 73 
~2 . 323 ~1 . 9 38 .!:1 . 39 6 .101 . 745 .10 1 •677 .102 . 015 

Potassi um 30 . 00 30 . 46 31 . 10 31 . 45 32 . 19 32 .97 
(mEq/ L) .100 . 434 .100 . "78 .!:0 .42 4 .10 1 •250 .10 1 . 196 .101 . 845 

Cal cium (mg%) 12 .81** 13 . 12- 13 . 05 * 13 . 33* 13 . 38 13 . 45 
.100 . 180 .100 . 368 .!:0 . 270 .100 •432 .100 . 19 1 .!:0 .1 90 

Magnesium ( mg%) 5 .88 5 . 84 5. 97 6 . 02 6 . 06 6 . 15 
.100 . 169 ~0 . 1 79 .100 . 128 .100 •191 .!:0 . 186 ~0 . 144 

Phosphorus (mg%) 8 .98 9 . 03 9 . 10 9 .1 2 9 . 15 9 . 21 
~0. 1 72 ~0 . 156 ,!:0 . 167 .100 . 198 .100 . 206 ~0 . 164 

Thiamine (mcg%) 4 . 05*- 4 .1 2*' 4 .23** 4 . 41-- 4 . 68- - 5 . 08* 
.100 . 077 .100 . 081 .!:0 . 081 .!:0.176 .!:0 . 186 .100 . 182 

No . of animals 4 4 4 4 4 4 

* Significant at 5% l evel of significance 
** Significant at 1% level of significance 

~ 



the day of commencement of therapy . Afte r treatment the 

pH decreased and i t was 6 . 85 ~ 0 . 105 on 15th day . 

Ammonia nitrogen concentration of rumen fluid 

increased significantly from 12 . 44 ~ 0 . 511 mg% on zero day 

t o 22 .95 ~ 0 . 685 on 11th day . Following treatment it 

declined gradually . The concentration recorded on 17th 

day was 12 . 59 ~ 0 . 333 mg% which was very near to ze r o 

day value . 

A gr adual and significant decrease (36 . 54 ~ 0 . 685) 

was observed i n t he concentration of total volatile fatty 

acids on 11th day as compared to base v~lue of 59 . 31 ~ 

1. 740 mEq/L. Afte r commencement of therapy , the 

conc entration of TVFA increased gradually but remained 

significantly low (P L 0. 05) till 15th day . Even on 17th 

day, TVFA concentra tion waS low (53 . 53 ~ 1 . 347) as compared 

to base value. 

The average values of sodium and potassium in rumen 

liquor varied be tween 137 . 03 ~ 2 . 786 to 131 . 26 ~ 2 . 323 

mEq/L and 33 .17 ~ 1 . 061 to 30 . 00 ~ 0 . 434 mEq/L respectively , 

during entire period of experiment . 

A gr adual but si gni ficant (p L 0 . 01) decrease 

( 12 . 83 ~ 0 . 420 mg%) was observed in the mean value of 

calcium concentrat ion of rumen fluid on 11th day as compar ed 

to base value of 14 . 86 ~ 0 .362 mg% . After the r apy , t he 

calcium concentration remainAd si gnificant l y (P L 0 . 05) 

low till 15th day as compared t o zero day val ue . 
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Slight but gradual decrease was obs eIVed i n 

magnesium level from 6 . 24 ~ 0 . 198 mg% to 5 .8 ~ 0 . 166 mg% on 

11 th day . After therapy, the magnes i um concent r ation 

increased gradually but remained low as compared to zero 

day value . Inorganic phosphorus l evel of rumen liquor 

followed the trend of magnesium . It dec r eased f r om 9 .80 

~ 0 . 307 mg% to 8 . 94 ~ 0. 166 mg% on 11th day , which 

improved after treatment . 

A significant (p L 0. 01) decr ease was r ecor ded 

in ruminal thiamine concentration . It decreased to 

3 .93 ~ 0 . 125 mcg% on 11th day as compar ed to 5. 92 ~ 

0.200 mcg% on zero day. Following therapy t he r ume n 

thiamine concentration increased gradual l y but r emai ned 

si gnificantly (p L 0 . 05) low even o~ 17th day of 

experiment . 

4 : 3:3 Changes in blood/serum in treated group . 

4 : 3:3:1 Biochemical changes 

The r esults of biochemical changes in blood/ser um 

in cr ossbred calves of gr oup III are depicted i n t abl e 

15 and Fig . 5 and 6 . 

The serum ammonia nitrogen concentration increased 

non- significantly from bas e value of 0 . 42 ~ 0 . 031 mg% 

to 0 . 52 ~ 0 . 030 mg% on 11th day . After treatment t he 

concentration gradually decreased . A level of 0 . 42 ~ 

0 . 013 mg% was recorded on 17th day of the experiment . 



Table 15. Biochemical analy'is of blood/ serum i n experimentally induced 
ruminal atony in crossbred calves (Grcup III) . 

Paramet ers Day(s) Mean ~ S. E. 

0 3 5 7 9 11 

Ammonia ni t rogen 0 . 42 0 . 43 0 . 41 0 . 43 0 . 45 0 . 51 0 . 52 
(mg%) ~0 . 03 1 ~0 . 030 ~0 . 028 ~0 . 018 ~0 . 030 .!0 . 057 .!0 . 030 

Sodium (mEq/ L) 134 . 55 133 . 08 131.83 131 . 49 130 . 78 130 . 06 128 . 66 
.!1. 597 ~1.454 .!1.522 ~1 . 731 ~1 . 673 .!2 . 322 =.2 . 102 

Potassium (mEq/L) 4 . 64 4 .62 4 . 53 4 . 48 4 . 41 4 . 35 4 . 22 
~0 . 101 .! C1 . 112 =.0 .057 .!0 . 079 ~0 . 069 ~0 . 06 1 .!0 . 083 

Calcium (mg%) 10 .71 10 .68 10 . 61 10 . 46 10 . 01 9 .62* 0 . 25* * 
.!0 . 209 ~0 . 223 ~0 . 232 =.0 . 226 ~0 . 2 1 5 .!0 .1 84 .!O. 176 

Magnesium (mg%) 1.93 1 . 94 1 . 86 1 .82 1 . 74 1 . 68 1 . 61 
.!0 . 057 .!C' . 038 ~O . 085 ~0 . 078 =.0 . 083 ~0 . 094 .!0 . 080 

Phosphorus (mg%) 3 . 79 3 . 72 3 . 71 3 . 73 3.67 3 . 55 3.48 
~0 . 145 ~0 . 1 4 1 ~0 . 147 ~0 . 137 ~0 . 129 .!O. 122 =.0 . 079 

Thiamine (mcg%) 3 . 50 3 . 52 3 . 59 3,45 3 . 08* 2 . 89*' 2 .71" 
~0 . 1 24 ~0 . 1 09 .!0 .1 21 ~0 . 075 =.0.069 ~0 . 089 .!0 . 107 

No . of animals 5 5 5 5 5 5 

contd . • 
0-
0-



Table 15 contd •• 

Pa r ame ters Day( s ) Mean ~ S . E. 

12 13 14 15 16 17 

Ammonia nitrogen 0 . 48 0 . 43 0 . 41 0 . 41 0 . 42 0 . 42 
(mg%) .±0 . 021 ~0 . C23 .±C . 021 .±0 . 019 .±0 . 018 .±0 . 013 

Sodium (mEq/ L) 132 . 06 133 . 13 133 . 38 134 . 15 133 . 78 134 . 06 
.±1 .984 ~1 . 161 ~1 . 3 1 9 .±1 . 44a .±0 . 937 ~0 . 855 

Potassium (mEq/L) 4 . 31 4 . 28 4 . 24 4 . 34 4 . 46 4 . 48 
.±0 . 072 ~0 . C66 .±0 . 048 .±0 . 043 .±0.072 .±0 . 092 

Calcium (mg%) 9 .67- 10 . 19 10 . 44 10 . 54 10 . 63 10 .60 
~0 . 126 ~0 . 2 10 .±0 . 236 .±0 . 268 .±0 . 289 .±0 . 273 

Magnesium (mg%) 1. 72 1 . 8~ 1 .91 1.92 1.94 1.95 
.±0 . 072 .±0 . 056 .±0 . 061 ~0 . 062 .±0 . 065 .±0 . 055 

Phosphorus (mg%) 3 . 51 : . 62 3 . 63 3 . 65 3 . 68 3 . 64 
~0 . 107 .±0 . 082 .±0 . 087 .±0 . 071 .±0 . 062 .±0 . 080 

Thiamine (mcg%) 2 .85*- 3 . 10' 3 . 29 3 . 37 3 . 42 3 . 49 
.±0 . 067 ~0 . 064 .±0 . 045 ~0 . 022 .±0 . 044 .±0 . 049 

No . of animals 4 4 4 4 · 4 4 

• SiLnificant at 5% level of significance • 
•• Significant at 1% level of significance . 

'" -.J 
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The aver age values of Sodium and potassium in 

serum varied between 134 . 55 ~ 1 . 597 mEq/L to 128 .66 ~ 2 . 102 

mEq/L and 4 . 64 ~ 0 . 101 mEq/L to 4 . 22 ~ 0 . 083 mEq/L 

re spectively throughout the period of experiment . The 

sodium level increased gradually post - therapy but waS 

slightly lower than base value even on 17th day . 

A gradual but significant (P L 0. 01) decrease in 

serum calcium level (9 . 25 ~ 0 . 176 mg%) was noted on 11th 

day as compared to 10. 71 ~ 0 . 209 mg% on zero day. After 

t r eatment serum calcium level improved to normal by 14th 

day of experiment . 

Serum magnesium concentration did not vary 

significantly . However it decreased to 1 . 61 ~ 0 . 080 mg% 

on 11 th day as compared to 1.93 ~ 0 . 057 mg% on zero day . 

Magne sium level increased markedly following treatment . 

No appreciable change in level of serum inorganic 

phosphorus was r ecorded . It was 3 . 48 ~ 0 . 079 ~g% on 11th 

day as compared to 3 . 79 ~ 0. 145 mg% on zero day . After 

therapy , the Ser um inorganic phosphorus level showed 

increasing trend and waS 3 .64 ~ 0 . 080 mg% on 17th day . 

A significant (P L 0 . 01) decrease in mean blood 

thiamine concentration was observed , the value was as low 

as 2 . 71 ~ 0. 107 mcg% on 11th day when compar ed to 3 . 50 ~ 

0.1 24 mcg% on ze ro day . After the commencement of therapy 

the mean blood thiamine level increased gradually and 



r eached a concentration of 3 .49 ~ 0 . 049 mcg% on 17th 

day of the experiment . 

4:3:4 Urine analysis in treated crossbred calves of group III . 

The colour of urine was light yellow to yellow 

without any turbidity during the entir e period . 

Qualitatively albumin , glucose, ketone and bile salts 

were absent in the urine sampl es during the expe riment . 



5:0 DISCUSSION 

Rumen motility is considered as an index of digestive 

function in cattle . Microbial digestion is unique and 

i mportant in bovines , because ruminal fauna playa majo r 

%Ole in digestion of feed mate r ials . In ruminants, ruminal 

stasis i s the most common clinical problem encountered 

in the fi eld, when the cattle are exclusively maintained 

on coarse and dry roughage du ring the lean periods . There 

are marked alterations in the rumen microbial population 

leading to poor and abnormal fermentation process . These 

changes to the rumen subsequently bring about alterations 

in certain biochemical constituents of.blood (Dunlop, 

1972 ; Slyter , 1976 ; and Prasad , 1979) causing poor health , 

low production and even loss of animals . 

The clinical normS of the healthy calves in respect 

of general condition and appearance , rumen motili ty , body 

temperature and mucous membrane examined at 4B hour 

i nte rvals were comparable to those reported by Rosenberge r 

(1979) and Blood ~ ~ . (1983) . Minor fluctuations in 

these observations were at r ibutable to the age , breed , 

managemental and climatic factors . 

Normal colour , consistency and odour of rumen 

liquor were observed as greeni sh brown , viSCOUS and 

ar omatic respectively which wer e Similar to those r eported 

by Misra and Tripathy (1963) , Misra ~ J!1 . (1972a) , Dash 

and Misra (1972) and Karuna~idhi (1982) . The variation 

in the colour of rumen l iquor was comparable to Misra 
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~ 21. (1972b) and Karunanidhi (1982 ) which could be 

due to the type of fodder f ed to the animals . The 

provision of green fodder to the animals resulted i n 

greenish- brown colour (Alonso, 1979) . Vigorous motili ty 

and abundant concentration of rumen protozoa were 

comparable with those reported by Misra g1 21. (1972b) 

and Karunanidhi (1982) . 

The mean sedimentation activity time of rumen 

liquor (13 .60 minutes) was close to the r ecording of 

(12 .8 minutes) by Misra ~ 21. ( 1972b) . Ingredients 

of ration fed and time of collection .have direct 

i nfluence on SAT (Rosenberger, 1979 ) which may account 

for the wide difference obse rved ~n comparison to the 

value described by Blood g1 21 . (1983 ) . 

Both the quali ty and quantity of feed and 

frequency of feeding have been known to affect the 

rumen protozoal concentration (Hungate, 1966; Swenson , 

1970) . In the present study total protozoan count 

was 2 .65 Z 0. 11 9 x 105 per ml of SRL while the 

differential counts of Isotricha , Dasytricha, Entodinium, 

Diplodinium, Epidinium and unidentified were 10 . 76 ~ 

0 . 331 , 3 . 92 ~ 0 .383, 62 . 44 Z 0 . 924 , 15.64 Z 0 . 445 , 

3 .8 z 0 . 379 and 3 .84 Z 0 .223% respectively . Significant 

di f f e r ences in counts as well as differential pattern 

of rumen pr otozoa could be due to different feeding 

r egimens (Moir, 1966; Misra et al . ,1 972a , b) . In the 
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present experiment , predominence of Gram negative 

bacteria was observed . 

The normal pH of rumen liquor in the present 

experiment r anged between 6 . 79 ~ 0 . 071 and 7 . 00 ~ 0 . 061 

with an average of 6 . 89 ~ 0. 035, coincides with the 

report s of Ahrens ( 1967); Joshi and Misra (1975); 

Nauriyal (1975 ); Choudhuri ~~. (1981 ) and Karunanidhi 

(1982) in calves . The variations observed in pH 

of no rmal rumen liquor was largely due to quantity 

of f eed provided and time of sampling . 

Rumen ammonia nitrogen l evel vf healthy 

crossbred calves waS 12 . 81 ~ 0 . 323 mg%, which simulates 

t h e findings of Swenson (1970) , P~asad (1 972) and 

Allikutty (1981) . The l evel of TVFA observed in the 

ar~rnals of this group was 62 . 25 ~ 1 . 409 mEq/L, which 

is comparable with the findings of Sethuraman (1976) 

and Karunanidhi (1982) . 

Sodium and potassium concentrations in rumen 

l i quor we r e simi l ar to the f indings of Choudhuri ~ ~. 

(1 981 ) and Karunanidhi (1982) . The levelS of calcium, 

magnesium and inorganic phosphorus in rumen liquor were 

14 . 54 ~ 0. 492; 5 . 89 ~ 0 . 300 and 8 . 67 ~ 0 . 215 m~1 

respecti vely which are in accordance with findings 

of Nauriyal (1975) . 

The normal thiamine content o f rumen liquo r was 

observed to be 5 .97 ~ 0.1 08 mcg% which is slightly lower 
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than the values r ecorded by Gupta ~~. (1976); 

Sinha (1 981) and Karunanidhi (1 982 ) . The di fference 

might be at t r ibuted to type of di et and time of 

sampling. 

The serum ammonia nitrogen level in the presen t 

experiment was i n agreement with findings of Mayan 

and Herilan (1 976) and Karunanidhi (1982) . 

Serum sodium and potassi um concentrations 

resembl ed clos el y to those of Choudhuri ~~. (1981); 

Sandha (1 980 ) and Si nha ( 1981 ) . The mean values of serum 

calcium, magnesium and i nor gani c phcisphorus were 

10 . 24 ~ 0 . 251, 2 . 00 ~ 0 . 057 and 3 .90 ! 0 . 064 mg% 

respec tively which wer e in accordance wi th the findings 

of Nauriyal (1 975); She tty ~ al . (1977) and Sethuraman 

and Rathor (1979) . 

The aver age blood t hiamine concentration (3 . 66 ! 

0 .992 mcg%) in t he pr esent study was Si milar to the 

reports of Joshi and Prasad (1975); Gupt a ~~. (1976) 

and Karunanidhi (1982 ) in cattle . 

Ruminal a tony in cattle and buf fa l oes has been 

induced experimentally by exclus ive feedi ng of paddy 

straw (~lisra and Tripathy , 1963) . Excessive feeding 

of coarse roughages during hot and dry season r esul ted 

in r uminal atony and subsequently dysfunctions (Joshi 

and Misra , 1974) . In the present experiment intraruminal 

feeding of wheat straw was done in calves and characteristic 
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clinical symptoms of ruminal stasis were observed within 

9-11 days of feeding . The early onset of the condition 

in the present work as compared to obse rvation of 

Misra and Tripathy (1963) migh t be due to the wheat 

straw engorgement through rumen fistula . Clinically 

all the calves had anorexi a , constipated and pelle ted 

faeces, dullness , incoordination , reluctance to move, 

severe grinding of t eeth, doughy and impacted rumen , 

gr adual ,loss of condition and rough hai r coat which 

were the main symptoms of digestive upset . These 

~ymptoms we r e in accordance with observation of 

Misra and Tripathy (1963); Joshi and tlisra (1974) and 

Prasad ( 1979) . Furthe r three calves died of this 

condition on 11th, 15th and 17th day of experiment . 

Slight increas e in rumen motility was r ecorded 

initially and thereafter complete stasi s waS noted 

on 11th day of the experiment . The irritating eff ect 

of fibrous roughage on rumen epi thelium could have 

result ed in hyper motility of the rumen initially while 

the complete engorgement caused over- streching leading 

to ruminal stasis . Hypocalcaemia (vide infra) might 

also be a contributing factor for ruminal s taSiS as 

reported by Prasad et~ . (1972) and Daniel (1983) . 

Additionally factors like absorption of toxic amines 

and amides (Hoflund and Hedstr om, 1948) , high butyrate 

l evel (Ash, 1959) , variations in rumen pH (Dave , 1980; 
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Karunanidhi , 1982) have been reported to cause ruminal 

stasis . 

Congestion of visible mucous membranes and 

subnormal body temperature might have been t he outcome 

of v enous congestion due to reduction in cardiac outpu t 

owing to weakness . 

Hard , pelleted, mucous and blood coated faeces 

with foul odour was observed in all the animals from 

7th day om-lards . Probably this was the outcome of 

reduced peri stalysis and damage caused to mucous 

membrane of lower alimentary tract by coarse wheat 

st r aw . 

Dehydration characterised by reduced skin . 

el asticity and sunken ~yes, might be due to In. thdrawl 

of fluid from vascular compartments into the rumen . 

Huber (1976) reported anuria in sheep during dehydr ation 

because of reduced blood flow to kidneys . Oligouria 

waS recorded in the present experiment . Severe 

depression and lateral recumbency in one animal on 

11th day might be due to absor pti on of toxins from 

rumen into the blood and low level of thiamine (Sinha, 

1981 ) . 

The dark brown colouration of rumen liquor with 

watery consistency and putrid odour observed in animals 

of group II was in accordance with observations of Misra 

and Tripathy (1963) and Misra ~ al. (1972a) in cattle . 
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The SAT of rumen liquor increased significantly 

and i t was nil on 11 th day . A shift in the pattern 

of ruminal fauna and poor microbial concentr ation mi ght 

have been r esponsibl e fo r increased SAT . This observation 

agrees with the findings of Rosenberger (1979) . Both 

motili ty and concentration of rumen protozoa decreased 

considerably in calves , engor ged with wheat straw . 

Only few protozoa were encountered per LPF . Entodiniomorphs 

sha r ed the ma jor percentage among t he protozoa and 

there was significant inc r ease in differential counts 

of Entodinium , Diplodinium and unid~ntified types of 

protozoa . Considerable decrease in differential 

count of Holotrichs was r ecorded .. The disappearance 

of Holotrichs coul d be attr ibuted to the absence of 

fav<:lUrable substrate a,.d high pH, while as Entodiniomor phs 

survived owing to their pH tolerance . This f i nding 

simulates with the observations of Hoir (1959) and 

Hisr a and Tripathy (1963) , who recorded the predominance 

of small and large non-ciliate protozoa in cattle 

maintained exclusively on paddy straw. 

Total protozoal counts decreased signi ficantly 

i n all the animals by 9th day , the decrease \{as 

probably due to the poor quality of f eed , ruminal 

s t asis and unfavourable pH in the pauch. Nauriyal 

(1 975); Ali kutty ( 1981) and Karunanidhi (1982) r eported 

simi lar observations in cal ves suffering from ruminal 
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dysfunction . Rumen fluid smears revealed predominence 

of Gram negative bacteria which is in accordance with 

the findings of Hungate (1966) . In experimental 

alkalosis in bovines predominence of' Gram negative 

bacteria has been reported by Sethuraman and Rathor (1980) . 

A gr adual but signi ficant (P L 0. 01) increase 

i n pH of rumen fluid was recorded during exclusive 

feeding of wheat straw in all the calves . The finding 

agrees with the observati ons of Misra and Tripathy 

(1963) and Bar tley et~ . (1976). The inc r ease in pH 

might be due to increased saliva production in order 

to lubricate the dry , coarse wheat straw. Additionally 

the putrification of ingesta due to ruminal stasis and 

also production of large quant i ties of ammonia might 

have increased the rumen fluid pH . The high ruminal 

pH had deleterious effect on rumen protozoal population 

(vide supra) . 

Arr~nia nitrogen level of rume~ liquor increased 

sigrdficantly (P L 0 . 01 ) to 23 . 70 ~ 0. 735 mg% on 11th 

day. Putrefaction of ingesta inside rumen due to 

ruminal atony might have caused increase in production 

of ammonia . Moreover , alkaline pH of rumen helped in 

absor ption of ammonium ions . Decreased TVFA concentration 

due to poor microbial activity waS al so responsible 

for increase in ammonia niGrogen concentration, since 

a negative correlation between TVFA and NH3- N has been 
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r epor ted (Prasad 1977) . The present findin~ is in 

agreement with those of Joshi and Ludri (1970); Prasad 

~ al . (1972); Joshi and Misra (1975) and Sethuraman (1976) . 

In rumen , the microbial fermentation of carbohydrates 

result s in formation of acetic acid, propionic acid , 

butyric acid , valeric acid and other long chain fatty 

acids . These volatile fatty acids which are the by- pr oducts 

of microbial degradation of feeds, serve the main sour c e 

of energy for the host animal . In the present experiment 

decr eased TVFA l evel was observed by 7th day of the 

experiment . The f indings of Joshi and· Misra (1974); 

Pr asad (1977) and Sethuraman (1976) agree with the present 

observations. Decr ease in total volati le fatty acid 

pr oduction may therefore be attributed to high rumen pH, 

decreased microbial population in r umen leading to 

dec r ease in di gestibility and fermentation (Mehrez ~ 22., 

1977) during ruminal stasis . 

Nons ignificant change vIas noticed in concentration 

of both sodium an potassium in rumen liquor . Hyponatraernia 

due t o increased urinary excretion of sodium in experimentally 

induced acidosiS in sheep has been reported (Nakota ~1 22 . , 

1977) . The present observations are in accordance with 

f i ndings of Cakala et al . (1980) in bovines . 

A significant (P L 0. 01) decrease in calcium 

concentration of rumen liquor was observed in the present 

study . vlheat straw has been reported to be poor in calcium 
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content (Malik, 1984) . Oxalates present in straw chelate 

the calcium content making it unavailable and in addition 

alkaline pH a l so hampered the absorption of calcium from 

rumen (Blood ~ 21.,1 983) . Slight dec r ease in both magnesium 

and inorganic phosphorus levels of rumen liquor was observed 

in the present study . La" i ntake of these ingredients, as 

wheat straw being poor in respect of magnesium and 

phosphorus (Malik, 1984) ;laS r esponsibl e for 10;' levels . 

A significant decrease in thiamine concentration of 

ru men liquor was in accordance wi th findin~s of Hoflund (1967); 

Gupta et al. (1976) and Bl ood ~ al. (1983). Harked 

r eduction in rumen microflora (Bachdel and Honeywell, 

1927 and Bachdel ~ 21 . ,1 928) and liberation of thiaminase 

t ype I enzyme by certain rumen bacteria (Horgan and Lawson , 

1974 ) were the probable reasonS for the decreased level 

of thiamine in rumen liquor . 

The s e rum ammonia nitrogen concentration did not 

vary much. It ranged between 0 .45 ~ 0. 038 to 0 . 51 ~ 0 . 013 

mg% throughout the experiment . Signs of ammonia toxicity 

in cattle was reported to occur when blood 

ammonia ni t ro gen exceeded 0. 7 mg% (Webb et al ., 1972) . In 

t he present experiment serum ammonia nitrogen concentration 

was much lower. 

The concentration of sodi um and potassium in th e 

serum f l uctuated marginally slmila r to tha t of rumen liquor . 

Howev er no correlation bet"leen rumen and serum sodium and 
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potassium concentration has been reported (Telle and 

Preston, 1971). Increased sodium excretion through 

kidneys in lieu of H+ ion in metabolic al kalosis in 

c ~t tl e has been r eported (Kuiper, 1980) which mi~ht 

have caused slight decrease in Sodium level in the present 

expe rimen t . 

A significant decrease in serum calcium from 10 . 62 

~ 0 . 180 to 9 . 11 ~ 0 . 371 was r ecorded on 11th day in the 

present study . The hypocalcaemia can be attributed to low 

die t a r y intake of calcium through wheat straw (l1alik ,1984) 

and decreased absorption from intes tine'in a l kalosis as 

repo rted by Sethuraman and Rathor (1979) and Dave ( 1980) 

in clinical cases of alkaline indigestion. A positive 

linear relationship between rate and amplitude of rumen 

contra .: t1ons and plasma c6.l cium in both sheep and cattle 

has been r eported by Dani el (1983) . 

Serum magnesium and phosphorus concentration 

decreased nonsignificantly following exclusive f eeding of 

wheat straw . Wheat straw has been reported to be rich 

in fibre and lignin content while poor in respect of 

calc ium, magnesium and phosphorus . Due to high lignification, 

the diges tibili ty of most of t he nutrients has been reported 

to be low (Malik , 1984 ) . Also el evated ammonia nitrogen 

and decreased TVFA concentration in rumen liquor hinder 

the absorption of magnesium .rom rumen (Horn and Smi th , 

1976 and Regier, 1980 ) . A negative linear relationship 
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~etween magnesium absorpt10n and ammonia nitrogen 

concentra t ion whil e a positive relationship between 

magnesi um absor ption and volatile f atty acid concentrati on 

in the rumen of sheep has been r epor ted (Martens , 1980) 

which su pport t he pr esent f i nding. 

A signi f i cant decrease in thiamine concentration i n 

blood was r eco rded i n the present investigation which is 

in a gr eement wi t h findings of Gupta ~ 21 . (1976) and 

Sinha ( 1981-) . Low thiamine level in rumen liquor lead to 

hypothiaminosis and provoked the clinical manifestation 

like ano rexia , emaciation , muscular \.,reakness and progressive 

recumbency . 

The physi cal nature of urine ~amples did not vary 

much during the expe rimental period . Qualitatively glucose , 

albumin, ke t one bodies , b11e salts were not detected . These 

findings ar e in agr eement with results of Sethuraman (1976) 

and Dav e (1 980) . However they repo r ted presence of albumin 

in traces in experimentally induced acute alkalosis . 

Out of five, t hree calves died on 11th, 15th and 

17th day of the experiment . The death was owing to acute 

impaction of rumen, inanition and progressive dehydration . 
haemorrhagi c 

Cros sly marked conges t ion and submucosal! patches in int.estinal 

mucosa we re observed. 

Early adoption of t reatment has been recommended 

for rapid recovery in experimental as wel l as clinical 

cases of al kaline indigestion and impaction in bovines 
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(Misra and Singh, 1974; Bartley JU;.,g . , 1976; 

Davidovich ~ Sl . , 1977 and Sethuraman and Rathor,1979) . 

On the basis of clinico- biochemical alterations in 

animals of group II , therapeutic measures were adopted in 

animals of group IlI on 11th day afte r induction of 

ruminal; a tony by feeding wheat bhusa exc l us ively . The 

aim of parentral administration of calcium, magnesium 

and thiamine, after neutralisation of pH of ru men was to 

supplement the calves \<1 th these ingredients . Four out 

of five calves \fe r e cured successfully . Si~ns of therapentic 

response were observed on 13t h day in all the animals . 

All the animals r egained nor mal rumen motility and 

appeti te by 17th day of experiment. 

Follo\fin~ therapy on 11th day , the colour, 

consi stency and odour of rumen liquor became normal on 

14th day of observation . The SAT though delayed up to 

14th day, came near base value on 15th day of obse rvation . 

The motility of protozoa remained sluggish initially even 

after treatment and became moderate on 13th day . From 

15th day onwardS rumen protozoa had attained normal vigorous 

motility. The concentration of protozoa r egained to normal 

by 17th day . 

The pH of rumen fluid which had increased to 8 .14 

~ 0 . 064 on 11th day decreased to 6 . 88 ~ 0 . 105 on 14th day 

du e to neutrali sation with we~k acetic acid . Howe', er, 

the r eturn of pH to normal range was gr adual . 
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The total protozoal count, l<hich was significantly 

low on 11th day increased gradually follo,;ing treatment . 

However, it WaS significantl y (p L 0 . 05) low even on 15th 

day . Thi s could be due to Slo" and gradual decrease in 

ruminal pH . Sethuraman and Rathor (1979); Karunanidhi 

( 1983) and Blood ~ 21. (1983) have advocated rumen cud 

t ransplantation for immediate r eestablishment of rumen 

protozoa . Ther e was gradual increase in differential 

count of Holotrichs i.e. Isotricha and Dasytricha species 

during post treatment period and even on 17th day of 

observation their percen tages were lower than zero day 

values . Entodinium showed decreasing trend afte r treatment . 

Epidinium and Diplodinium had fluctuating pattern during 

post- treatment per iod . The unidentified and other protozoa 

showed decreasing percenta ge followin~ treatment . There 

waS gradual and slow reestablishment of rumen microbial 

population, which is i n confirmity with findings of Prasad 

and Rekib (1975) and Dave (1980) . The predominence of 

Gram negative bacteria compri s ing of rods , coccobaccilli 

and cocci was noticed upto 15th day of observation. 

Thereafter some Gram +ve bacteria were also detected in 

stained rumen fluid smears. 

Rumen fluid ammonia nitrogen level, which increased 

to 22 . 95 ~ 0 ~ 658 mg% on 11th day declined to 13.1 5 ~ 0 . 517 mg% 

on 15th day . The improvement of r eticulo- ruminal motility, 

pH and microbial population lead to dec r eased formation and/or 
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increased utilization of ammonia nitrogen i n the rumen 

by the microbes . TVFA concentration of I".ln(en fluid which 

decline to 36·. 54 .± 1 .298 mEq/L on 11 th day showed a gradual , 

but significant increase by 17th day, following ,therapy . 

The r egain in TVFA concentration mi ght be due t o establishment 

of normal rumen microbial fermentation . This i s in 

accordance with f i ndings of Karunanidhi (1982) . 

Though the concentration of sodium and potassium 

changed partially, the level came to normal following 

treatment . Calcium l evel of rumen liquor, which had 

decreased significantly , showed increasing t r end after 

t r eatment but l<aS low even on 17th day as compared to zero 

day value . The increase could be attri buted to normalisation 

of rumen environment and consumption of green fodder and 

par entral administration of calcium borogluconate (Thiacal) . 

Magnesium and phosphorus content of rumen f luid also 

increased after commencement of t herapy . 

Thiamine concentr ation of rumen liquor improved 

gr adually . Even on 17th day thiamine concentration was 

significantly (P L 0 . 05) l ow as compar ed to zero day value . 

ThiS gradual increase in ruminal thiamine might be due to 

s l ow establis hment of normal r umen flora (Karunanidhi, 1982) . 

Serum ammcnia nitrogen decreased gradually fol lo1ilng 

therapy . Parent ral fluid therapy helped in normalisation 

of both sodium and potassium l~vels in serum . 



Serum calcium concentration regained its normal 

l ev el after treatmen~ and reached near Zero day value on 

15th day of observation . Parentral administration of 

Thiacal could have helped to restore the serum calcium 

level . Magnesium and inorganic phosphorus concentration 

in serum followed the trend of calcium and r eached normal 

values on 17th day . 

Fol lowi ng t her apy, the blood thiamine level increased 

markedly as thiamine hydrochloride was included in the 

therapy . Re gain of microbial synthesis of thiamine in the 

r ume n mir-ht have added to restore normal" level in blood. 



SUMMARY AND CONCLUSION 

Rumen motility is an index for determining the 

digestive functi on in ruminants , while rumen microbes play 

a major r ol e in the digestion of ingested feeds and fodders . 

Exclusive feeding of poor quality roughages to cattle 

during the period of non - availability of gr eens and 

pasture grasses upsets the ruminal fauna leading to 

ruminal atony . The di s turbance is clinically characterised 

by inappetence leading to dullness , gr adual loss of condition , 

rou gh hair"coat , drop in milk yield in lactating and poor 

wor king capacity in drought animals . In t he present 

pro ject efforts have been made t o elucidate the effects 

of exclusive feedin g of wheat s traw on the rumen as well 

as its microbes and allied clinico- biochemical aspects 

i n cattle . 

Fifteen crossbred calves of 1- 1t year s age were 

utilised in the present study . Before the start of the 

experiment , animals were kept under observation for a 

period of one month . The animals were then f i tted with 

rumen fistula , and were randomly divided i nto three 

groups. Animals of group I were kept as healthy control . 

For establishing the normal values, rumen fluid , blood 

and urine samples were collec t ed at 48 hours interval from 

the animals of group I. Physical characteristics , microbial 

population and biochemical constituents of rume n l iquor 

like ammonia nitrogen , total volatile fatty aCids, calcium, 

magnesium, phosphorus , sodium, potassium and thiamine were 
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es t iruated . Bl ood constituents like ammonia nitrogen, 

cal cium, magnesium, phosphorus, sodium, potassium and 

t hi amine wer e determined . Qualitatively urine samples 

wer e al so examined . 

I n the animals of group II , ruminal atony was 

induced experimentally by intraruminal administration of 

wheat straw @ 2 kg per JO kg body weight dai ly in addition 

t o their normal intake . Ruminal stasis was observed between 

9- 11 th day ·of the experiment . Clinical manifestations 

we r e r ecorded daily while collection of rumen flUid, 

blood and ur ine sampl es was done on every alternate day . 

The clinical Signs exhibited by the animals were progressive 

inappetence , dullness and depressiop , loss of condition , 

s ev er e gr i nding of teeth and passage of constipated faeces. 

The r umen was atonic , do~ghy and impacted . Out of five 

three cal ves died on 11 th , 1Jth and 17th day of the experiment . 

The colour of rumen fluid changed to yellowish 

and watery in consis t ency with offensive smell. Both 

motility and concentr ation of rumen protozoa diminished 

si gni ficant l y . Sedimentation activity time was delayed 

and even absent . To t al protozoal count as well as 

dif f erent ial count of HOlotrichs decreased significantly . 

Gram stained rumen flui d smearS revealed predominence of 

Gram negative bacteria . 

Bi oc hemically the re W:::I.S s i gnificant incr ease i n 

pH of rumen f l uid and ammonia nitrogen concentrati on whil e 
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significant decrease in the concentration of total 

volatile fatty acids, calcium and thiamine in rumen 

liquor . Significant alterations were also recorded in 

serum calcium and thiamine concentration . No s ignificant 

al terations were noted in level of electrolytes either 

i n t he rumen liquor or in the serum. However magnesium 

and phosphorus concentrations showed a gradual decrease 

both in the rumen liquor and serum . ~alitatively urine 

saMples \.fere negative for albumin, glucose , ketone bodies 

and bile salts . 

In the animals of group III , rumfnal atony was 

i nduced experimentally as in the animals of group II and 

based on the finding in animalS of group II, the therapy 

was undertaken soon after the development of ruminal 

atony . The treatment comprised of administration of weak 

aceti c acid with bolus Bovirum (Sarabhai chemicals) and 

powder Digestovet (Vets Pharma Pvt . Ltd . ) intraruminally 

al ong with parentral administration of Thiacal (;!ockhardt) 

and NOrW~1 saline (Luna Pharma) . 

Following treatment for three days there was 

gradual decrease in rumen pH and increase in total protozoal 

count.C linically the appetite r estored by 14th day . Most 

of t he biochemical alteration in the rumen liquor regained 

appr oximately to normal l evelS by 17th day , following 

treatmen t . Howeve r ruminal t~iamine content did not 

improve to the desired extent . The biochemical alterations 
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in blood also improved by 17th day . All the animals 

responded well to the treatment except one which died 

on 11 th day of the experiment . 

(1) 

Based on the above observations , it is concl uded that 

Exclusive feeding of wheat stray, to the cattle 

l eads to significant alterations in the microbial 

population , cessation of ruminal motility leading 

to digestive disorder which is clinically characteri sed 

by progres s ive inappetence, weakness, emaciation and 

even death of the animals . 

(ii) Clinical examination of rumen and physical as well 

as biochemical evaluation of rumen liquor are essential 

for judging the degree of dysfunction due to 

exclus ive intake of wheat straw in cattle . 

(iii) Neutralisation of ruminal pH with weak acetic acid and orc 

supplementation of Bovirum (Rumenotoric ) and 

Di gestovet (Stomachic), along with parentral 

administration of Thiacal and Normal saline proved 

effective in curing the condi tion . 
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