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INTRODUGCTION

In an agricultural country like India cattle play a vital
role in national economy in terms of motive power, milk and milk
products which can be increased by all-round improvement in the

animal husbandry and proper treatment of animals in diseases.

Abomasal di:placement and torsion are relautively a newly

recognised ailment of buvings. These reduce milk yield, weight gain,

reproductive ability, motive power and frequently cause death when
assoclated with toxaemla, dehydration and snock. These conditions
are of great importance as it may confuse the diagnosis of several
digestive and metabolic disorders in cattle. However, in past many
workers viz. Begg (1950), Richardson (1956), Espersen (1964), Fox
(1965), Gibbons (1966), Boucher and Abt (1968), Gabel and Heath
(1969) have attempted to correlate the clinical manifestaiions

assocli-ted with these diseases.

Displacement and torsion of abomasum have generally been

recorded in the snimals of exotic breeds. In Indla, it has also

been reported but not too frequently. Eporadic reports may suggest
tnat many of the cases might not have been detected due to the lack
of adequate clinicel and biochemical analysis. According to our
present policy for the development of livestock, a considerable

number of exotic breeds have already been introduced in our country
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for cross breeding programme. The prevalence of these diceaces
in exotic breeds might become a burning problem in our country as

well on account of inherent and predisposing factors. Keeping this

aspect in view, the present project has been undertaken with an

idea to solve the impending problems.

In health, various biochemical constituents are main- !

tained witnin normal limits. In diseased conditions the integrated

reactions going on inside the cell are altered resulting in far

reaching effects.

Many attempts have been made to correlate the shift in

norral pattern of specific biocuemical parameters with diseased

conditions in veterinary surgery since biochemical constituents of
blood provide valuable informations regarding disgnosi: of the
various diseases.

In the recent past some workers viz. Espersen (19564),
Robertson (1965, 1966), Poulsen (1967), Boucher and Abt (1968),
Svendsen (1969) and Gabel and Heath (1969) have discussed various
parameters to correlate the biocunemical and haematological changes

assoclated with displacement and tursioﬂ of the abumasum. Nu com-

prehensive account on these aspects could be evidenced in this

country on the basis of available literature. Hence, it was deemed
neceasary‘to ascertain the various changes which are associated with
the aforesaid conditions.

In the present study efforts have been made to produce

displacement and torsion of the abomasum in experimental animals to

‘r
\

!
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simulate the clinico-biochemical changes associated with these

conditions. This would pave the way for early diagnosis =nd

treatment of the diseased animals in time. Unce the case is

proper

diag=-

nosed properly the treatment becomes easier and thus the econumic

loss caused by these diseases in cattle may be reduced to a great

extent.

The findiﬁgs of this study, in additiom to providing

adequate and efficient diagnosis of the maladies, would help

compare the results hitherto obtained by previous workers and at

the same time provide impetus for further research in this direction.

HNE& N
aa8%
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REVIEW OF LITERATURE

(A) CLINICAL ASPECT. |

|
Fincher (1927) observed the clinical symptoms of torsion
0of the abomasum in one month Guernsey heifer; the main symptoms
being anorexia, marked depression, sligahtly subnormal temperature,
recunbent position and dilated rectum Wwith only mucous and serum.

Ultimately the heifer died three days later.

Loje (1948) observed the clinical cases of torsic abomasi
in cuows with abomasum deviating to right or left, more frequently !
to the left. He reported melaena in those cases which were of over
36 hours duration and in some cases its diviation could be palpated |
on rectal examination. He recommended paracentesis abdominis for

diagnostic purpose. ;
Begg (1950) studied three olinical cases of abomasal
displacement in adult ruminants and found the abomasum present
between rumen and the left abdominal wall. In two cases he !
observed in appetence and decrease in the pascsage of fazeces with
the appesrance of a tympanitic viscus at the border of the last

J
rib on the left side and a large area with a pronounced tympanitic
|
resonance in the region of the lower half of the pusterior ribs.
i
|

Ford (1950) observed a case of left displacement of

abomasum in a six year o0ld short-horn cow, which was confirmed on

Page N¢}
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exploratory laparotomy. He found the animal in deteriorating
condition, accompanied with inappetence, diarrhoea, atonic rumen
with intermittent tremoring of the shoulder muscles and grunting

while depressing the back.

Moore et al.(1954) observed clinical symptoms of |
displaced abomasum in bovine and reported sudden diminution or
cessation of appetite, which remains intermittent but always poor. |
Other constant symptoms observed were scanty faeces of a soft,
pasty nature, a dull listless attitude and a tucked up appearancé, |
rapid loss of weight. In all cases, except one, the temperature |

remained normsl or slightly subnormal.

Marr and Jarrett (1955) reported a case of displaced |
abomasum assuciasted with peptic ulcer, the animal being in rundown |
state. Auscultation of the rumen over the left sublumbar region ;
revealed sluggish ruminal movements occurring approximately once
per minute. Auscultation over the left lower segment of the ahdomeni
revealed the presence of abomasal sounds in an area Just behind the
costal arch. These sounds were of higher pitch, of a more fluid

nBture and more reminiscent of true intestinal borborygmi than

the slow "caurning” type of sound normally heard im this area and

associzted with ruminal movement. Rectal examination revealed that

i
i
|
the posterior part of the abdomen was atnormally empty and one had ‘
the impression that the arm was being sucked up to the right upper i

part of the abdomen giving = sensation of a negative pressure in

the rectum. The appetite was of an intermitient nature.
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Begg and Whiteford (1956) studied the clinical menifes-
tations of abomasal displacement in cow and reported ruminal tympany
which might be assovciated with colicky pain, normal pulse, tempera-
ture and respiration. The appetite remains very poor, but there is

no tendency, as in acetonaemia, to selective feeding., In very

marked contrast to acetonaemia, rumination is greatly depressed.

They indicated that one of the most notable features of

the condition is a "patchiness" or even a2 marked periodicity of the

appetite. ' |

|

According to their observation, faecal elimination is |
understandably erratic. Congistency of the faeces is variable but

usually normal or slightly soft. No case showed those faecal abnor-

malities assoclated invariably with abomasal torsion and oooasionang.

with traumatic reticulitis.
Richardson (1956) studied abomasal torsion in case of

bovine and observed intermittent colic, thirst, complete anorexia,

scanty fseces, dillness, complete toneless rumen, a peculiar
"tinkling" sound over the lower two-thirds of right flank extending

forward to the middle of the last two or taree ribs.

Normal borborygmi were absent when forceful ballottement
was done on the right flank but a sound of splashing water was
detected. The rectum was completely devoid of faeces and the rumen
could only be palpated with difficulty. On rectal examination, a

large, tense viscus was encountered to the right of the midline,

|
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approximately Jjust beyond and on the level with the brim of the

pelvis.

tteere (1959) discussed about the right sided dilatation

and suggested that when enough dilatation has occurred, torsion is

the mecusnical sequel. He found that this condition is associated
with foetid diarrhoea, indigestion, ketosis, accelerated pulse and

respiration. The temperature is usually normal or even subnormal,

unless peritonitis is present.

The animsl

the tender abomasum.

symptoms of colic are

of ten groans and may grunt on percussion of

There is abrupt kicking of zbdomen, if

present.

|

Tutt et al. (1959) reported a case of displaced abomasum

ascsoclated with peptic ulceration in a cow which showed capricious

appetite, dull appearance, normal temperature snd characteristic
high-pitched tinkling sounds on auscultation of the left flank

anterior to coustal arch.

Sippel (1959) reported about clinical symptoms of
displaced abomasum such as anorexia, emaciation, decreased milk
f1ow, slight puffiness in the left paralumbar fossa, normal tempe-

rature and a "roached back"™ stance.

Macleod (1960) reported a case of abumasal displacement
in a 2% yezrs old bulbock which manifested the symptoms of anorexia,

marked distention over and behind the left costal arch which
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produced a marked resonant sound on percussion.

Neal and Pinsent (1960) reported four cases of dilatation

and five of torsion with dilatation of the abomasum.

He stated that once torsion is established, the condi-
tion progresses rapidly to death. There is shock with rapid pulse
(120-160/minute) and subnormal temperature with cold extremities,
extreme dullness and weakness. There is extreme abdominal pain,
distention of the right flank, and empty rectum on exploration
except for a small Quantity of tarry mucous. Food is refused, but
water may be taken. Dilatation czn be detected by examination of
the right flank, which is distended, and simultaneously reveels
typrical high-pitched fluid sounds on auscultation. Rectal exami-

nation may reveal the distended abomasum forward in the right side |

of the abkdominal cavity.

Hortig (1961) studied about the dilatation of abomasum

and mentioned that the animal is depressed, anorexic, and refuses

to drink, regurgitation stops, milk production decreases, and colic
is present temporarily, followed by constipation. The abomasum is

palpable in the ventral aspect of the hypochondrium.

Steere (1961) advocated that the symptoms of abomasal

distention (displacement to the right) usually appear rapidly, are
unremittent, and greduslly become more severe. The only really

significant symptom is the distention itself, which is detectable

Page No. 8
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by appearance, palpation, percussion and auacultatioﬁ or ballotte-~
ment and auscultation. Rectal examination may be helpful in
differential diasgnosis, which must exclude such conditions as
peritonitis, foetal hydrops, atony and distention of the rumen,

and distention of the caecum.

He further stated thet the symptoms of abomasal displa-
cement (displacement to the left) are similar to those of ketosis
and are usually mild and intermittent. Diagnosis can usually be
made by auscultation of the area between the 11th and 12th ribs
approximately 6-10 inch below the costochondra Jjunction, where the
abomasal tinkle can be heard about every 5 minutes. When displace-
ment is complete, rumen sounds are muffled, ballottement of the
left flank produces a splashing sound, and a swelling can some

times be seen in the parslumbar fossa just behind and parallel to,

the costal arch.

Pinsent et al. (1961) clinically examined 80 cases of
displaced bovine abomasum and observed loss of appetite in varying
degree, loss of condition and reduction in milk yield. The tempera-

ture and pulse remained normasl and faeces passed were either normal

or fluid in consistency.

Rumen movements were invariably reduced in fredGuency

and amplitude and rumination was either completely in abeyance or

intermittent and irregular. Kumen sounds were either inaduible

or extremely faint.

|
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They further observed that in some cases the abomasum
was displaced to such a degree that it caused swelling of the left
paralumbar fossa just posterior to the last rib. This swelling
varied in degree not only from case to case but also in the same
case from day to day. There was no constant relationship between

the presence of this swelling and the severity of the clinical signs

Orfeur (1961) described a2 case of dilatation of the
abomasum in a cow, but clinical symptoms observed differed from

those described by Richardson (1956) and Neal and Pinsent (1960).

He found mild degree of bloat, poor appetite, rise in
temperature and pulse associated with strong ruminal movements

which might have‘probably been exaggerated by previous medicinal

treatment. There was a mild diasrrhoea which was foul smelling but

appeared normal in quantity.

Un rectal examination, the wall of the abomasum was toundl

to be thickened. OUn ballottement of the right ventral abdominal
wall fluid sounds were not as loud as those hesrd in displacement
of the abomesum and there was no distention of the right flenk, as

described by Neal and Pinsent (1960) in their cases.

Halhead (1961) observed a case of dilatation and torsion

in a 7 yesrs old Ayrshire cow. Although she appeared in good

general condition yet the cow manitestedtthg symptoms of acute
STOO

abdominal pein with depressed back and/with hind legs stretched

back. The respiratory rate was increased altuough the pulse and

¢

]

J|
|
|




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. (vet) THESIS, 1976

tempersture were within the normal limit. There was slight disten-
tion of the right flank which gave a resonant sound on percussion.
Rectal examination revealed the presence of a small amount of dark,

foulsmelling diarrhoeic material.

Pinsent (1962) edvocated that auscultation, auscultation

with ballottement, and percussion give very satisfactory result in |

diagnosing the case of sbomasal displacement.

He stated that the clinical picture varies considerably

with severity of the condition. In mild cases there is slightly
reduced appetite, rumination and milk yield, while in occasional
acute cases there is éumplete inappetence, absence of rumination,
loss of condition, merked weakness, scanty diarrhoea and grunting, i
groaning and grinding of teeth. This type may show appreciable left |

flank distention.

He further stated that once torsion has supervened the
animal’s condition deteriorates rapidly. CSymptoms of acute pain
and shock are discernible and death soon occurs. Appetite is non-
existent, but there may be thirst. No defaecation occurs, and the ;

rectum is empty except for a little tarry mucous.

Albert and Ramey (1964) observed two types of olinicél
syndrome in 11 cases of displacement of the abomasum to the right.
Une group of animals with simple displacement showed a gradual onset@
of decreased feed consumption and milk production together with non-|

responsive acetonaemia. Another group where displacement was
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accompanied by torsion there was sudden onset of anorexia, cessa-
tion of milk production, normal bowel activity =nd severe abdominal
pain. Both the forms revealed a large gas filled organ on the
right side along with high pitched tinkling sound typical of a

displaced abomasum on percusion snd auscultation.

Espersen (1964) dealt with dilatation and displacement
of the abomasum to the right flank snd deseribed that in acute
cases the animals at once show ileus symptoms. As a rule the

animals are apathetic, colic is rarely present and in a few days

of illness, they can become dehydrated with shunken eyes and un-

elastic skin which is most marked in animals with diarrhoea. The
visible mucous membreane are as a rule normal, but moribund cases
exude mucvsal fluid from the eyes and mostrils. Temperature and

respiration remain normal while the pulse remains accelerated. 1

The author stated four specific symptoms viz. (1) Visuand

apparent swelling in the right f£lasnk (2) Parslumbar fossa with
splashing sounds (3) Percussion field in the right side (4) A

balloon like dilated abomssum in the right side of the abdominal

cavity, found by rectal examination.

Albert and Ramey (1965) observed the clinical symptoms J
in partizl abomasal torsion without displacement and found partial

anorexia, normal body temperature and ketonaemia. Normal ausculta-

tion and percussion failled to reveal sounds indic=ting an abomasal
displacement to the right or left. Auscultation of the right |

paralumbar fossa revealed nothing abnormal but percussion over a
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finger on the area of the fossa and the last 2 ribs, yielded high-
pitched pinging sound. They observed confusing signs of various
charscteristic sounds and after operation found that the abomasum
was in normal position and there was a partial torsion of the
abomasum near its junction with the omasum and it was rotated on
its longitudinal axis approximately 90° in a counter clockwise
direction and it was distended with gas.

Robertson (1965) described the disgnostic considerations
of left displacement of zbomasum based on a review of the literaturei

as well as first hand observations of some 200 cases.

He mentioned that the onset of anorexia is gradual and |
intermittent, milk yield is reduced, diarrhoea is usually seen which
may alternate with normal bowel movements or constipation. Consti-

pation occurs but rarely lasts longer than 24 hours. Occult blood

is seldom observed in the faeces. The faeces are dark green and
scant. Majority of patients are normal or slightly depressed and
in some there is dehydration as judged by their skin turgor.
isynmetric distention of the left lower abdominal wall in the area

of the costal arch is often evident.

The temperature, pulse and respiration remain normal
unless there is a concurrent infection, which occurs in a 25% of
the cases. Rumen motility is usually depressed, however, complete

rumen stasis of is rare. 0(n auscultation of the abdominal wall in

the area of costo-chondral junctions of the last 3 ribs on the left J

may reveal chsracteristic high-pitched tinkling sounds. On
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auscultation and percussion on one of ribs, 11, 12, 13 or on the
corresponding 1nteroostal spaces at the level of the costo-chondral
junction, a gas-filled viscus will give rise to a high-pltched

"pinging" sound which varies in pitch.

Abomasal contents and gas have a characteristic sour

odour distinct from that of the rumen ingesta. The colour of the
abomasal ingesta is khaki brown. The aspirated sbomusal fluid on
testing with natrazine paper gives a red colour indicating a pH of |

1""4. ‘

He further stated that if the abomasum becomes dilated
or twisted to the right, the abomasum remains in place. The right

flank is usually distended and pinging may be heard on percussion.

Pox (1965) advocated that in the left displacement of
abomasum, the usual signs are those of chronic ketosis except that
fazeces tend to be puttylike or loose and there is a depression in

the left para lumbar fossa (unless the distended abomasum extends

to that regiom).

He explained that displacement to the right is less
common and the signs are similar to those of the 1e£t displgoement
but the onset may be more sudden and anorexia and diarrhoea more
severe. The'diagnostic ping is heard on the right instead of the

left, and the abomasum may extend into the area of the right para-

lumbar fossa and be identified by rectal palpation.

Gibbons (1966a) described that the clinical signs in
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displaced abomasum are partial anorexia, gradual loss of condition,
poor milk production, decreased peristalsis and a soft, mucoid

stool.

Gibbons (1966b) described about the displaced abomasum
and stated that in case of abomasal torsion, the onset resembles
that of simple indigestion, but more severe clinical manifestations

soon occur. The signs include anorexia, anxious depression,

elevated pulse rate, a normal or subnormal temperature and some
times mild colicky signs such as recumbency and treading with the
rear legs. A scanty foetid diarrhoea soon develops, and bloody
fluid may be present in the faeces. Percussion over tae normal

liver area reveals an increased resonance, since the liver is pushed

medially by the distended abomasum. Auscultation over the same area
will disclose gas sounds. A definite disgnosis may be established

by rectal palpation of the ballooned orgsn in the right flank region@
|

He further concluded that abomasum is rarely displaced
to the right and appesrs as & distended organ in the right posterior

portion of the abdomen. The clinical signs resemble torsion of the

abomasum but are less acute.

Mather and Dedrick (1966) suggested that the torsion, |

dilatation or right displacement of abomasum can best be differen-

tiated from left displacement by demonstrating a gas-dictended i
viscus on the right side by use of auscultation end percuscion and |
|

the absence of a ping on the left side.
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Neal (1966) described that once torsion has occurred,
the animals condition rapidly deteriorates and exnibit the same
symptoms as that of an acute abdominal catastrophe. There is
complete inappetence milk yield is reduced, the animal is extremely
dull and obviously in severe pain. Pulse rate is elevated,defaeca-
tion is in abeyance. Distention of the right sublumbar fossa
increases, giving the animal a distinctly asymmetrical appearance
when viewed from behind. The condition is rapidly progressive and
death inevitably supervenes within a few days from a combination of
toxaemia and shock. In some cases rupture of the organ occurs,

resulting into sudden death.

The tenseness of the swelling in the right sublumbar
fossa is almost diagnostic. On rectal examination, the bowel is
usually found to be empty except for a small quantity of blood
stained mucous. The grossly distended sbomasum can be felt as a
tense spherical swelling, extending backwards almost to the pelvie
inlet. On auscultation of the right flank with simultaneous
ballottement, loud, resonant, splashing sounds are clearly heard.
1f auscultation is performed and at the same time, the last rib is

percus:ed sharply, a much louder bell-like ringing is heard.

Poulsen (1967) studied the elinico-biochemical changes

which take place in the left dilatation and displacement of the

abomasum.

He observed thet the animals were of ten dehydrated and

showed symptoms of anaemia when the disease wag of long standing
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~

Neal (1966) described that once torsion has ococurred,
the animals condition rapidly deteriorates and exnibltlthe same
symptoms as that of an acute abdominal catastrophe. There is
complete inappetence milk yield is reduced, the animal is extremely
dull and obviously in severe pain., Pulse rate is elevated,defaeca-
tion is in abeyance. Distention of the right sublumbar fossa
increases, giving the animal a distinctly asymmetrical appearance
when viewed from behind. The condition is rapidly prugressive and
death inevitably supervenes within a few days from a combination of
toxaemia and shock. In some cases rupture of the organ occurs,

resulting into sudden death.

The tenseness of the swelling in the right sublumbar
fossa is almost diagnostie. On rectal examination, the bowel is
usually found to be empty except for a small quantity of blood
stained mucous. The grossly distended abomasum can be felt as a
tense spherical swelling, extending backwards almost to the pelvie
inlet. On auscultation of the right flank with simulteneous
ballottement, loud, resonant, splashing sounds are clearly heard.
1f auscultation is performed and at the same time, the last rib is

percus:ed sharply, a much louder bell-like ringing is heard.

Poulsen (1967) studied the elinico-biochemical changes

which take place in the left dilatation and displacement of the

abomasum.

He observed thet the amimals were of ten dehydrated and

showed symptoms of anaemia when the disease was of long standing
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duration.

Boucher and Abt (1968) advocated that right-sided
abomasal dilation usually causes . vague signs of indigestion for
several week:s and is chsracterised by a profoundly ill state, with
signs of severe dehydration. It is diagnosed by palpating the
distention rectally in the right flank region and by the high-
pltched "ping" detected on simultaneous percussion and auscultation

over the right ribd cage.

They observed that in torsion, deterioration is rapid
and there are signs of complete anorexia, uneasiness or mild colie,
a "strained" expressionland increased dehydration during the next
24 - 48 nours. Tae rignt side of the abdomen is distended, scanty é
faeces may be stained with mucous and blood and the rumen is

immotile.

Blood ond Henderson (1968) described about the dilatation

and torsion of the abomasum. They explained that abomasal dilata- |

tion is some times called right displacement.

i
They further stated that in torsion there is sudden onset‘
of abdominal pain with kicking et the belly, depression of the back f
and crouching. The hesrt rate is increased to 100 to 120/minute, 4
the temperature is subnormal and ruminal movements are absent. The
faeces are soft and dark in colour and become blood strained or
melaenic in the emsuing 48 hours. They are usuélly passed in

moderate quantity but there may be profuse diarrhoea. The abdomen |

_J
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is distended in the right flank and amscultation snd percussion

reveal tympany snd the tinkling notes of a distended abomasum.Fluid

movements may be heard on succussion. Yo food is taken but the

animals are usvally thirsty. Distention of the abomasum may be

detectable on rectal examinution. Death usually occurs due to shock

and deuydration.

In simple dilatation the onset is more insidious and is
marked by inappetence, slight ruminal tympany, a moderate increase
in heart rste upto 90/minute and a normal temperature. There is no
acute abdominal pain. Ruminal movements are depressed but still

present and the faeces are pasty znd dark in colour. There is

distention of the abdomen on the right side. The wall i:s tense and

the viscus 1s filled with gas and fluid. Rupture of the abomasum

mgy occur snd cause the sudden death of the animal.

Vlachos et al. (1969) reported the case of left abomasa
displacement in dairy cows and found remittent anorexia, selective
appetite, reduction in milk yield, loss of condition, scanty faece

of dark discolouration and watery to putty-like consistency.

Gabel and Heath (1969) described that right sided torsi
of the abomasum is characterised by severe dilatation in the right
flank assoclated with acute signs of disease with melaena. Auscule
tation and percussion of the right paralumbar fossa and rectal
palpation were described to be helpful in disgnosis. They further
stressed that the torsion oocurs around the transverse axis, which

may be clockwise or counter clockwise.

1

on
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Naik and Mehendale (1969) recorded & case of sinistral
displacement of abomasum in a buffalo and found that there was
slight depression in appearance but the standing posture, temperature
pulse and respiration were normal. The abdominal rain was not |
evident. The faeces were dark green znd scanty. The paralumbar
fossa was shunken and there was feeble ruminal movement but there
was absence of ruminal stasis. The typical sounds were discernible

on auscultation and percuscion of the corresponding regions.

Fox (1970) reported a case of abomasal torsion in a cow

and found rapid pulse (100-110) and a preference for sternal,

recumbent position.

(B) HAEMATOLOGICAL AND BIOCEEMICAL ASPECT.

Karriott (1923) reported that in protrzcted and severe
hzemoconcentration, red cells are destroyed and serum proteins are

redDCGd.

Marre and Jarrett (1955) reported the level of héemoglo-
bin as 9.4 gn/100 ml of blood in the cow suffering from abomasal

displacement with peptic ulcer.

Roy et al. (1959) observed that tne calves suffering from
diarrucea there was a decrease in serum sodium and an increase in
putassium level and suggested that the death of the ealves could
have been due to cardiac arrest as a result of high concentration

of potassiunm.
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Espersen and Simesen (1961) observed the aceumulation
of fluid in the obstructed viscus fllowed by severe shock and
dehydration in case of acute abomasal torsion. They further repor-
ted that in case of subacute abomasal torsion there is gradual
development of alkalosls and dehydration. Alkalosis develops

because of increased secretion of hydrochloric acid.

Espersen (1964) studied the clinical casesof abomasal

displacement and reported that the snimesls with melaena are snaemic,

when the condition is acsocicted with dilatation and displacement

of tne abomasum to the rigat.

Robertson (1965) observed that in cuse of abomasel dila-

tation or twist to the right; packed cell volume and haemoglobin
are highs anazemia usually follows rezdjustment of fluid balance.
Hyponatrzemia and hypokalaemia are common, whereas in cases of left

displacement of abomaésum he found that the packed cell volume and

haemoglobin, serum sodium, potassium and chloride usually lie within
normal limits. The dehydrated animal showed haemoconcentration with
increased packed cell volume and haemoglobin levels. The cuws with
trapped abomasum secretes copious quantities of gastric juice,
alkalosic with hypochloraemia, hyponatraemia and hypokalsemia will

be found. The alkalosis may vary from mild to severe.

|

|

|

Dalton et al. (1965) studied the effect of diarrhoea on ’

plasra sodium, potassium and chloride concentration in experimental |

calves. The sodium, potassium and chloride concentration on the
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first day of the experiment was 140 + 5, 4.9 + 0.4 and 98 + 3 mEq/L
and on the 10th day of experiment 125 + 9, 4.8 + 0.7 and 91 + 11
mEQ/L re:pectively. tignificent lower values of plasma sodium,

potassium end chloride due to diarrhoea in calves were observed.

Fisher (1965) studied in calves, the effect of diarrhoea
on the plasma chloride concentration. It was significantly lowered
in both the surviving and dying diarrhoeic calves a:s compared to
the normal non-diarrhoeic calves, there being no significant diffe-
rence between surfviving and dying cazlves. He further reported the
plasma bicarbonate concentration as 28.8 + 2.4, 21.6 + 2.5 and 8.9
+ 2.7 m.moles/litre for non-diarrhoeic, diarrhoeic surviving and

diarrhoeic dying ce2lves respectively.

Robertson (1966) reported on the basis of the laboratory
test of blood of cows with left displacement of abomasum, that the
meximum number of cows showed hypokalaemia and hypochloraemia
probably due to electrolyte loss as a result of diarrhoea and
hypersecretion by displaced abomasum. Presumably, alkalosis might
be due to hypochloraemia. He also observed elevated haemoglobin
in 17% cases and recorded the normal mean value of haemoglobin as
12.2 gn/100 ml (ranging 7.3 to 16.2 gm/100 ml) end abnormal values
ranging from 8.0 to 14.0 gm/100 ml. '

He further reported the range of serum sodium and pota-
ssium as 132 - 152 and 3.9 - 5.8 mEq/L respectively, in case of
abomasal displacement. He also determined the mormal value of

serum sodium and potassium in cattle as 122,0 - 153.0 mEg/L and

Page No. 21

.




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. (vet) THESIS, 1976

1.5 = 11.2 mEq/L with an average of 138.9 mE ¢/L and 4.09 mEq/L

respectively.

Poulsen (1967) observed dehydration accompanied by loss

of salts, hypokalaemia and changes of the acid-base balance towards |

a metabolic alkalosic in case of animals with the dilatation and 5

left displacement of asbomasum.

|
|
He further reported th:t the animals of ten showed ;
symptoms of ancemiz when they had a displacement of the abomasum

after a longer period of diseacse. This anaemia was in some cases

combined with a dehydration.

Boucher end Abt (1968) reported severe dehydration and
markedly decreased serum potassium and chloride in cases of right

sided abomasal dilatation.

Svendsen (1969) reproduced right sided abomasal displa-
cement experimentally in three cows by injection of VFA in the orgad
together with insufflation with nitrogen gas and found rapid deny-

dration and zlso hypochloraemia and hypokalaemia alkalosis. :

Gabel and Heath (1969) found alkalosis and hypochloraemia
|

in case of twisted abomasum and explained that this is due to large

quantity of fluid high in chloride ion.

Poulsen (1970) studied the cases of abomasal dilatation

|
|
|
]
|

to either side with atony in cows and found disturbed acid-base

balance, metabolic alkalosis assoclated with hypokalaemia and
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hypochloraemia.

Schotman (1970) reported the blood chloride concentra-
tion of normal cows ranged from 96 - 107 mEq/L. He further observed

that the metabolic alkalosis was frequently associated with hypo-

chloraemia.

Murtuza (1972) reported the normal value of serum sodium,
potassium, ohluride, plasma bicarbonzte and total serum protein as |
142,33 + 1.41, 4.47 + 0,12, 91.96 + 1.10 mEg/L, 31.73 + 0.9 nkq/L
and 5.62 + 0.11 gn/100 ml respectively in buffalo calves.

L2 122
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MATERIALS AND METHODS

MATERIALS .

Celection of experimental animals ¢

For the present study eighteen apparently healthy male
buffalo calves aged about 1 - 1% years were selected. All the

experimental animals were maintained on the same nutritional plane

and in the same environmental condition. The animals were procured

at different intervals of time.

cutiring materials :

1. £ilk ligature (twisted) No. 1.

2. Black braided silk thread No.2 (Ethicon).

Design of the experiment 3

(i) The present experiment was conducted on eighteen male buffalo

calves. The animels were divided randomly into three groups,

each gpoup consisting of six animals.

Group -~ I 3 In this group of animals, right displacement

of abomasum was created experimentally.

Group - II ¢ Torsion of the abomasum was created in this

Z1roup.

|
|

=
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Group - III 8 This group was kept as control and only

laparotomy was performed.

(i1) Clinical, haematological amnd biochemical examinations were

made pre and post operatively in each animal of all the

groups.

(1ii) Post~surgically, clinical examinations viz. palpation,rectal

examination, péroussion and auscultation and ballottement

and auscultation were conducted to ascertain the magnitude
of deviations. To confirm the presence of displaced and
distended abomasum in the right flank, pH test was also

carried out. Temperature, pulse and respiration were recor-

ded daily both morning and evening.

(iv) Por haematological and biochemical examinations, the

following blood constituents were estimated 3

(s) Haemoglobin per cent.
(b) Serum sodium.

(e¢) Serum potassium.

(d) terum chloride.

(e) Total serum protein.

(£) Plasme bicarbonate.

(v) Post-operatively, the blood samples were taken at 48 nours

interval for haematological as well as biochemical estima-

tion.
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 METHODE.

Pre-operative considerations

Before proceeding with operation, the animals were kept
under observation for one week during which period temperature, \
pulse and respiration were recorded at regular intervals. Routine
faecal examinations were carried out and it was found that all the |

animals were free from helminthiasis and other parasitic infections.

Hence, it was opined that the animals were in a reasonable state of

health.

Operative procedures 3

I) Preparation of the animal on the previous day of overation @

: |

Une buffalo calf was selected randomly, from the animals

kept under observation, for operation to be performed on the next

day. Light diet was given in the morning and af ternoon. Food and
water were withheld twelve hours before operation. An area of skin,

at the usual site of laparotomy in the right flank was clipped, j
shaved snd washed with soap and water. Agazin, tais area was |

painted with spiritous mercurochrome and the animal was kept

confined in a separate stall.

II) Preparation on the day of operation 3 |

Chloral hydras was given orally in the dose of 12 - 14

gus about half an hour before operztion. The animal was restrained |
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in the left lateral recumbency and the site was prepared lege artis.
A linear infiltraction using 2% procaine hydrochloride solution was

given at the proposed line of incision. Then the area was finally

painted with mercurochrome and draped.

Operation 3 ‘

A vertical skin incision about six inches long was made |
in the right flank. Then corresponding incisions were made through ‘
the layers of muscles and peritoneum to expose the abdominal cavity.:
The left hand was introduced into the abdominal cavity in downward
and forward direction to reach near the 9th rib for grasping the

terminal smaller pyloric part of the abomasum.

For the production of displacement in group 1, the
abomasum was drawn towards the incision line and its body was
anchored at different places with the intermal wall of the right
paralumbar fossa. The anchoring was accom%%%zfeﬂjwith atraumatic
curved needle using ilk No.1 as ligature/. To help retain the

displaced abomasum & portion of omentum was also ancnored simultan-

eously with the above area.

For creation of torsion in group II, the abomasum was
drawn towards the incision line and the pyloric part of abomasum
was twisted on its long axis with the help of both hands. A twist
of about 360° wa: given clockwise. To keep the abomasum in twisted

condition, the ensuing folds formed by the twisting of the organ

were tied and anchor?g toge?her on all sides using threaded atrau-
lg. 82

matic curved needle/- Besides, the omentum was split horizontally

Page No. 27




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. (vet) THESIS, 1976

to facilitate the torsion of the pyloric part of the abomasum.

In group III, only lapartomy was performed and no further

manoeuvring was done.

The incisions were closed by adopting two tier technique

in which peritoneum and muscles were sutured together with silk
ligature No. 1, while the skin was sutured separately by black

braided silk No. 2 (Ethicon) in horizontal mattress fashion. The

suture line of the skin was cleaned and painted with Terramycin

liquid (Pfizer). Then a protective gauge strip was placed over the

line of incision using stay sutures.

Post-operative cuzre and management @

After operation the animals were maintained in clean
stalls and provided with suffici ent bedding. They were also provi-
ded food and water adlibidum. Temperature, pulse and respiration
were recorded daily both morning and evening. All the animals of
Group I, II and III received 1.25 gms of Streptomycin and 10 lacs
Penicillin every day upto 5th post-cperative day.

In group 111, the skin sutures were removed on the 8th

post-operative day.

Haematological and Biochemical examinations

Collection of blood samples ¢

/

The blood was drawn directly by jugular venipuncture.
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The serum was collected from the blood samples obtained and were

kept for biochemical analysis.

Haemoglobin

Haemoglobin was estimated by Heilmeyer - cundermann |

method (1954) that represents 16 gm = 100%.

cerum sodium and potassiums

codium and potassium in the serum were determined by |
Flame photometer (Lystronics make) as described by Haw et al.(1965).
Total serum protein 3

\
|

\

Estimation of total serum protein was done by Colorimetry

as recommended in "Bauscn and Lomb clinical metuuds and Caliburationﬁ
mannual (Cat. No. 33-29-46)" of Bausch snd Lomb spectronic 20 i
1 |
|

instrument.
Serum chloride ¢

Serum chloride was estimated by the method of Echales andf
Schales cited in SIGWA Technical Bulletin No.830 publiched in June |
1974 by Sigma Chemical Company, Missouri (U.S.4.). |

Plasma bicarbonuate 3 _ . |

Plasma bicarbonate was estimated by Van Slyke (1922)
method as described by Hawk et al. (1965)

Yy
l:l !
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OBSERVATIONE AND RESULTS

Clinic:al, haem=tological and biochemical studies were

made on eighteen male buffalo calves, which were divided randomly

|

into taree groups, I, 1I and I1I, of six animals in eacn. Different

diagnostic methods were utilized to ascertain the clinical manifes-

tations exhibited by the animals of different groups. Haematologi-
cal snd biocuemical aspects of diagnosis, taking different parametersl,

were zlso made pre and post operatively in each animal of all the

groups to assess the magnitude of deviations.

(A) CLINICAL ASPECT OF CBSERVATIONS.

GROUPS-1I

In this group of animals, right displacement of abomasum |

was produced experimentally. All the animals survived beyond 192

aours but not more tham 216 hours except the animal Nos. 5 and 6
which died af ter 168 and 36 hours respectively.

All the animals recovered well from the effect of narcosig
2 pours of surgery but taey snowed little inclination for feed

wituin
d dull and depressed With gradual loss of condition.

and were foun
ped and the animals went on complete

Gradually inappetence develo
rly two days before death. The intake of water was :Euuné

|
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to be increased considerably but during this period rumination
remeined almost suspended. Temperature, pulse and respiration
showed no significant changes in the beginning but as the condition
deteriorated with the lapse of time, the pulse became weak, feeble
énd accelerated. By 4th day, the symptoms of dehydration with
shunken eyes and dry coat became more evident. The animals showed
reluctance towards moveme?;igr.xdﬁreferred to remain sitting or
lying in sternal recumbency/. While standing the enimals did not

Show any abnormal pusture.

The animel Nos. 1, 3 and 4 had foetid diarrhoea of dark
green colour, whereas the animal No. 2 had stood of normal consis-
tency and colour devoid of any abnormal odour. On the contrary,
the animal No. 5 passed pelleted snd mucous coated foeces. But the
qusntity of faeces remained scanty in almost all the animals of this§
group. The urine passed by these snimals were very much below the |
normal quantity. On examination the rectum was found empty except i

for a little quantity of faeces and mucous.

External examination of the right flank revealed distinct
bulging immediately %cizi.;ei%or to the last rib as well as distention
of the right abdomen/. Whereas animal No. 3 exhibited slight dis-
tention of the right lower abdominal wall. When viewed, standing
posterior to the animals, both flanks were found asymmetrical with
considerable bulging in the right flank.

Palvation of the swelling revealed tenseness. While

percussion of the rigat flank area revealed tympenitic sound.

Auscultation at the approximste juncture of the middle and upper
-




thirds of the right flank and the anterior border of the last rib,
& tympanic high-vitched tinkling was heard at aﬁ interval of about
3 minutes. Ballottement and auscultation revealed splashing sound
Whereas percussion and auscultation produced hollow:resunant sound .
There were feeble and irregular ruminal movements wanich, with the
lapse of time, turned into complete statis before death. The pH
test of aspirated fluid from the distended region gave acidic reac-

tion, which evidenced the presence of displaced abomasum.

GROUPS-II

A clockwise twist of abomasum of about 360° was crested
experimentally in the animals of this group. All the animals sur- i

vived beyond 96 hours but not more than 120 hours.

All the animals recovered unevenifully from the effect
of narcosis witain 2 hours of operation. A day after operation, ;

almost all the animals showed marked snorexia but there was slight

inclination for water. The animals were found dull and depressed

with suspended rumination. Temperature remzined near normal but

the pulse was weak, feeble and accelerated (95-100/minute) along

with slight increase in respiration. The animsals also revealed the

symptoms of dehydration waich was evidenced by inelastic and dull

skin with shunken eyes. The animals showed disinclinastion towards

movement snd preferred to remain sitting or lying in sternal recum-

bency like the animals of group I. All enimals of this group did

not show any abnormal pusture while standing, except the animal No.2
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where archned back was noticed.

The quantity of faeces remained scanty in almost all
the animals, The animal Wos, 53 and 4 voided faeces of normal
consistency and colour Whereas the animal Wos, 1, 2, 5 and 6 passed
very loose, dark and foetid faeces., All the animals were found

micturiting the decrea:ed volume of urine tnan usual. Un examina-

tion, the rectum was found empty except for a little quantity of

mucous,

The external examination of the right flank region
revealed marked swelling and distention in all the animals except
in animal No. 3 where it was not much distinet. The general appea-
rance of the abdomen when viewed from behind, gave an impression of

lopsideness with considersble bulging of the right flank.

Un palpation of the right flank area the animals evinced
pain. When the stehoscope was pressedlfirmly into the right par:c~
lumbar fossa, and percussion were performed by snapping a figure
on the area of the fossa and on the last two ribs, & high-pitched
pinging sound was heard. Auscultation of the rignt flank ares
revealed typical high-pitched fluid sound. Simultaneous bellotte-
ment and auscultation of the right flank produced splashing sound
in the viscinity of paralumbar fossa. Percussion of the distended

rigat flank gave rise to resonant sound. The rumen was completely

atonic and ruminal sounds were not audible at all. The pH test of

the aspirated fluid from the bulging area of the right flank,

revealed acidic reaction which confirmed the presence of dictended

abomasum.

|
|




G ROUP- III

This group was kept as control and only laparotomy was

performed.

All the animals recovered well from the effect of narco-

sis within 2 hours and started toking food and water as usual., The

animals passed normal faeces and urine. All the clinical examina-
tions were done in each énimal and notaing abnormal could be i
detected. The animals did not exniblt any untoward symptoms as in

Group I and II and recovery took place uneventfully.

(B) BIOCHEMICAL ASPECT OF OBCERVATIONS.

Haemoglobin & |

In group I and III, there was non-gignificant fall of

Hbk. The maximum fall by 8.92 % at 144 hours was observed im group

I, where abomasum was displaced. In group II there was non-
significant rise of Hb% and the meximum rise by 5.4% was recorded
at 48 hours. In group III, where only laparotomy was performed,

there was non-significent rise of Hb% by 2.30% at 192 hours (Table

I %0 ¥I).

Cerum sodium 3

liere also, there was a fall of serum sodium level in all

the groups, though it was statictically non-significant. The maximum
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fall by 2.40% and 3.24% were recorded in group I and II at 192
bhours and 96 hours recpectively. However, laparotomized buffalo

culves -nowed a negligible rise by 0.07% at 144 hours (Table I to
vI).

serum potassium :

The statistical analysis of group I and II showed a
highly significant (P< 0.01) fall of serum potassium level. In

case of experimentally produced abomasal torsion the maximum fall |
(41.17%, P< 0.01) Was recorded at 96 hours of observation, wnereas
in case of zbomasal displacement there was a highly significant

(P<0.01) gradual £zll of serum potassium level and the meximum fall
|
38.32% was observed at 192 hours. |

In group III, where only laparotomy was performed, the
serum potassium leve] showed a transient fall at 48 hours (1.77%)
followed by a rise, which was maximum at 144 hours (6.07%). Though, |
this fall and rise gave non-~significant result on statictical i

analysis (Table I to VI).

Total serum protein :

Totzl serum protein in gfoup I and III, where abomasal
lisplacement and laparotomy were performed respectively, showed
1on-significant chenges in protein level. Here in gruuh I, there
jas a fall by 1.79% at 48 hours followed by a gradual rise. Whereas,
in group III, the fall was recorded upto 96 hours (5.14%) and then
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there was a gradual rise.

It is worthwhile to note here, in case of group II

Where abomasal torsion was produced, the fall in serum protein
level was =ignificant (P< 0.05)., Tue maximum fall was recorded at *‘
96 hours (12,50%) (Table I to VI).

cerum chloride *

The statistical analysis revealed a hi:ghly significant
(P<0.01) fall in group II, a significant f£all in group I (P< 0.05) |

and non-significant change in group III.

in group I, the maximum fall was recorded at 192 hours

(11.71%) and was gradual, whereas the maximum fall in group II was

recorded at 96 nours (28.20%).

In group III, the non-csignificant fluctuations in serum

chloride level were observed. There was rise upto a period of 96
nours followed by a negligible transient £all (0.09%) observed at
144 hours and then a rise by 0.55% (Table I to VI).

Plasma bicarbonzate

It was very interesting to nmote that in case of abomasal
displacement and torsion (group I and I1I), the level of pla:ma
bicarbonate was highly significantly (P< 0.,01) raised ceausing

alkalosis. In case of laparotomy (group III) the level of plasma

bicarbonate was ralsed, but 1t was non-significant.




In csse of group I, the rise was gradual and maximum

rise wa: recorded at 192 hours (34.31%). In group II, the early

increased alkalosic was recorded (70.90¢)at 96 hours of observation.
Here, ‘in abomasal torsion early alkalosis was produced than the
abomasal displacement, whereas in laparotomized animals the alkalo~ |

sis was non-significant (Table I to VI). .

In all these observations Hb# and serum sodium level
showed no significant ch:inges. When the results of serum sodium,
potassium, total protein, chloride and plasma bicarbonzte were
compared in group I and II, it was observed that there were a loss
of sodium, potassium and chloride with concurrent increase in plasma

bicarbonate level.
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Table snowing

the changes

TABLE - I

buffalo calves.

in blood picture of experimentally displaced abom: sum in

Nare of the blood { Before After producing sbomasal displzcement
constituents. 1 _operation
{ Wormal 48 hours | 96 hours _ | 144 hours ] 192 hour:
(gm®) + ©.E. (5) (5) (5 (5) (4)
= -7.81(%) 0.00 -8.92(%) -8.15%
.MQN.M“ WOQPQE .—&‘._ohw...—-lWomo awmomwﬁw..mm .—UW.OMVH.W.Q@ .—umomww.w.mm AUQGAXN.WW-&O
nEqg/L) + £.E. 5 5 5
it - ~1.84% ~1.63% -1.98% -2.40%
Lerum potassium 4.75+0.36 3.94+0.18 3.38+0.77 3.16 +1.01 2.93+0.25
(mEq/L) +S.E. (5) (5) (5) (5) (4)
i - ~17.05% -28.84% -33.47% -38.32%
. Total serum protein 5.60+0.22 5.52+0.16 5.64+0.14 5.68+0.17 5.75+0.22
- (gm%) + C.E. (5) (5) (5) (5) (4)
M = - -1.79% +0.71% +1.43% +3.57%
Serum chloride 94.75+1.48  87.17+2.81 84.04+3.17 83.80+1.37 83.70+2.83
| (REQ/L) + 5.E. ) (5) (59 (5) @)
| \
- Plasma bicarbonate 27.40+0.58 32.98+1.73  36.58+1.40 34.86+1.90 um.mouw.mm
. (mEg/L) + &.E. () (5) (5) (5) (4
| p < +20.07% +33.58% +27.37% +34.31%
_

Number in parentnesis indicates the number of observation.

m #+ or - =+ (rise), - (fall) from normal value.

e . ST . A

S —




L Showing analysis of variance in respect of blood picture of

TABLE - II

abomasal displacement in buffalo calves.

{
Name of the blood s s
Y. 3 i ources | df i 8.5, M.S. P
Hb (gm %) Between groups 4 BvaT 0.82 0.19 N& |
Within groups 19 79.65 4.19
Total. 23 82.92 |
%eiggbfudium Between groups 4 32.76 8.19 0,17 K&
‘N Wituin groups 19  909.20  47.85
Total. 23 941.96
Serum gotassium Between groups 4 10.03 2.51 15.68%**
(ukg/L Witain
groups 19 313 0.16
Total. 23 13.16
Total serum Between groups 4 0.13 0.03 0.18 NE |
Protein (gm%) Within groups 19 3.20 0.17
Totalo 23 3'33
Lerum chloride Between groups 4 437.45 109.36 3.87%
(mEq/L) Within groups 19 535.86 28.20
Total. 23 973.31 |
|
Plasma bicarbonate Between groups 4  287.42  71.86  5.55%¢
(mEqQXL) Within groups 19 245.95 12,04 |
Total. 23 533.37 |

Ed
nanau

NS Non=significant.

cignificant at 1% level (P 0.01)

Significant at 5% level (P 0.05)
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Table showing the changes in blood picture
torsion in buffalo ealves.

TABLE - III

of experimentally produced abomasal

Name of tne blood
cunstituents.

Haemoglobin
(gu®) + S.8.

Serum sodium
(nEq/L) + S.E.

Lerum potassium
(mEq/L) + S.E.

Total serum protein
(gm%) + S.E.

cerum chloride
(mEg/TL) + £.E.

Plasma bicarbonate
(mEq/L) + &.E.

141.80 + 1.51
(%)

4.25 + 0.15
(B)

5.63 + 0.14
(8)

91.99 + 0.62
(%)

28.08 + 0.40
(€)

86.97 + 5.90
(8)

37.38 + 1.50
(6)
+33.104

2.50 + 0.27
(%)
~41.17%

4.90 + 0,22
(8)
-812.50%

66.02 + 3.1
(€)
-28.20%

48.00 + 0.82
(®)
+70.90%

Number in parenthesis indiczates number of observation.

% + or -

+ (rise), - (f211) from

normal value.




TABLE - IV

Table showing analysis of veriance in respect of blood plcture of
abomasal torsion in buffalo calves.

|
Name of the bloodf

sources af i Babs { M. 5. i )
constituents l { L
Hb (gm %) Between groups 2 0.90 0.45 0.11 NS
Within groups 15 61.72 4.11
Total. 1 62.62
cerum sodium Between groups 2 72.45 36.23 2.49 NS
(mEg/L) |
Within groups 15 218.50 14.56
Cerum gotaasium Between groups 2 9.19 4.60 8.21%#
(nko/L Within groups 15 0.84 0.56
Total. 1117 10.03
Total serum Between groups 2 1.72 0.86 4.77*
Total'. 17 4'4‘4
Serum chloride Between gruups 2 2278.13 1139.07 12.40%#
(mEq/L) Within groups 1§ 1377.55 91.84
Totzl. 17 3655.68
Plasma Between groups 2 191,75 595,88 90.69%%
?ig:;}:'?nate Witain groups 15 98.61 6.57 I
2 Total. 17  1290.36 |
i
## = Significant at 1% level fP 0.01) |
e ;ignificant at 5% level (P 0.05) i
N& = Non-significant. ‘
\
1
; Page No. 4‘1




SACENURA AGHICULTURAL UNIVERSITY, M. Sec. (vét) THESIS, 1976

TARLE - V

Table shoving the chénges in blood picture in laparotomized buffalo celves.

| Name of the blood [ DBefore | ifter periorning laparotomy _
| constituents. {_operation L m
{_Normal |78 hours L _96 bours T 147 hours [ 192 hours ~
Haemyuglobin 8.68+0.48 8.48+0.53 8.62+0.54 8.56+0.47 8.86+0,35
(gu%) + <.E. () () (8) (%) ()
- ~2.30% -0.69% -1.15% +2.30% |
Serum sodium 139.20:1.01 138.80:1.32 138.80:0.83  139.30¢1.38  139.20+1.01 |
(mbo/L) + &.E. (%) (8) (8) (6) (6)
terum potassium 3.95+0.15 3.88+0.16 3.99+0.28 4,19+0.20 4.13+0.15
(REQ/L) + &5, %) ) ) €3] )
- ~1.77% +1.01% +6.07% +4.55%
Total serum protein 5.83+0.30 5.06+0.13 5.53+0.19 5.86+0.38 6.06+0.31 |
) Dk (@) (%) (5) &) () |
| I - -2.91% -5.14% +0.51% +3.90% |
8 hlorid 86.45+2.01 86.5242.10 86.54+1.90  86.37+2.16  86.93+2.40
(REQ/L) * 5. AR (%) (%) (8) (5)
| e = +0.08% +0.10% _ =0.09% +0.55% “
" Plasmz bicarbonate 28.53+0.38 28.88+0.65 28.76+0.51 28.65+0.45 NmoquO.mM
' (mEq/L) + &.E. () (6) (%) (8) (8)
ﬁ = - +1.40% +1.05% +0.70% +1.05%
_ .zcscmu. in parenthesis indicates the wcaamu. of observation.
Sl #+ or = = + (rise), =~ (fall) from normal vzlue.
~ e 1
N L oot of Kt o 4 =l




Eaat e

vet) THESIS, 1976

. Sc.

RAJENDRA AGRICULTURAL UNIVERSITY, M

TAB

Table showing analysis of variance in respect of blood picture in

LE - VI

laparotomized buffalo calves.

- 4 { i
Name of the blood S c
Py Myl ources daf g £.8. | M. s. '
! cana
Hb (gm %) Between groups 4 0.50 0.13 0.09 N8
Within groups 25 35.13 1.41
Totzl. 29 35.63
cerum sodium Between groups 4 1.20 0.30 0.4 N8
(mEq/L) sod
Within groups 25 192.67 T.71
Total. 29 193.87
terum gotasslum Between groups 4 0.39 0.98 1.21 No
(mEq/L :
Within groups 25 2.03 0.81
Total. 29 2.42
Total serum Between groups 4 0.99 0.25 2.27 Es
Total. 29 3.64
Serum chloride Between groups 4 1.11 0.28 0.01 We
(mEq/L) Within groups 25  684.39  27.38 |
Total. 29 685.50 ‘
Plasma Between groups 4 0.42 0.11 0.06 N&
bicarh()nélte Witnin roups 25 43-1 1 1 072 |
(mEo/L) : |
Total. 29 43.53

Nt = Non-significant.

e e e et
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function within the body. They showed gradual imappetence and
nearly two days before the death they were completely off-feed.
Albert and Ramey (1964) and Robertson (1965) also found the similar

et al.
observation. Ford (1950), Begg (1950), Moore /(1954), tippel(1959),

Pinsent (1962) and Fox (1965) too observed anorexia in their studies.
Unset of anorexia might have resulted due to production of toxaemia !
which decreased the hunger contractions of the stomach. During the
course of observation, the animals were found dull and depressed |
which are in zgreement with the observetions of Marr and Jarrett
(1955), Tutt et al. (1959), Robertson (1965) and Naik and Mehendale |
(1961). In author's opinion, the animels migut have expressed such
demeanvur probably due to pain or associated toxaemia. The intake
of water was found to be increased considerably which might be due
to concomittent denydration. However, Hortig (1961) reported that
the animal refuses to drink in case of abomasal dilatation. Rumina- |
tions were found to be almost suspended which concide with the
findings of Begg and Whiteford (1956), Pinsent et al. (1961) and
Pinsent (1962). In author's opinion, the atony of the rumen was
a contributing cauce of suspended rumination. The animals under ;
study did not exhibit any significant changes in temperature, pulse
and respiration which are almost similar to the findings of NMerr |

and Jarrett (1955), Begg and Whiteford (1956), Robertson (1965) and

Naik and Menendale (1969). 4s the condition of the animuls deterio-

|
|
rated with the lapse of time, the pulse became weak, feeble and i
|

accelerated. The above findings of the authors corroborate with

-nd Jarrett (1955) snd Espersen (1964). However,

that of Marr




Pinsent et al. (1961) found mormal temperature and pulse. Weak,

feeble and increased pulse rate might be the result of either

toxaemia, pain snd dehydration or combinations of the above. Dull
and inelastic :kin with shunken eyes were noticed in all the animals

|
during the course of clinical observations which did not differ with
|

the findings of Lspersen (1964). Albert and Ramey (1964) also
reported about the shunken eyes associated with abomasal displace-
ment. Hobertson (1965) found dehydration with inelastic skin in R
observation. These symptoms occurred due to starvation resulting

into dehydration.

The animals showed little inclinstion towards movement
and preferred to remain sitting or lying in sternal recumbency. To
alleviate pain =snd uneasiness the animals had adopted such posture.
Weakness, due to sturvation may also be a contributory factor. While
standing, the animals did not show any sbnormal posture, which is in
agreement with the findings of Naik and Mehendale (1969). However,
Sippel (1959) observed a "roached" back stanée in the animal having
abomasal displacemeut.

The animal Nos. 1, 3 and 4 passed loose, foetid and dark

green stool whereas animal No.2 excreted faeces of normal consis-
tency and colour devoid of any abnormal cdour. The animal KNo.5

passed pelleted faeces coated With mucous. But the quantity of

faeces remained scanty in almost all the animals of this group. I
|

965) observed the variable consistency of scanty faeces

with dark green colour. Naik snd Mehendale (1969) also reported

Robertson (1




about the dark green and scanty faces, whereas Begg (1950) and

Begg and Whiteford (1956) observed scanty faeces with normal consis-

tency and colour. WMoore et al. (1954) observed scanty faeces of a
soft, pasty nature. Pinsent et al. (1961) also reported about

normal or watery faeces. The passage of scanty amount of faeces
correlates with the intake of food as well as disturbances in the
normal physiological function of the alimentary tract caused by
displaced abomasum. Pelleted faeces may be a prodromal symptoms
of cunstipation probably because of reduced intestinal motility
causing faeces to become hard, dry and small bulk. However, Hortig

(1961) and Robertson (1965) reported constipation in case of abomasall

displacement.

On examination, the rectum was found empty except for
a very small quantity of faeces and mucous in all the animals.

Espersen (1964) also made the similar observations, the mucous

being present in the rectum. Marr and Jarrett (1955) also found

abnormally empty rectum.

The external examination of the right flank revealed

distinct bulging immediately posterior to the last rib,which is

in harmony with the findings of Begg and Whiteford (1956) and
Pinsent et al. (1961). This bulging occurred due to the dilatation
of the sbomasum and at tae same time distention of tne lower rigat

1 was evident, wnich revealed asymmetry of the flank.

|

i

abdominal wal |
|

This finding was inacco
(1956) and Robertson (1965) . Macl

rdance with the findings of Begg and Whiteford
eod (1960) and Pinsent (1962) also |

L
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observed the distended abomasum in cnce of abomasal displacement.
Due to the accumulation of large quantity of gas and fluid, the

abomasum had dil.ted and distended. As the distention also stimu-

lates a furtaer secretion of gastric fluid in the abomasum and

ultimately exaggerates the condition.

Percussion of the right flank area produced tympanitic |
resonant sound in all the experimental anim:=ls. Begg (1950), Begg |
end «niteford (1956), and Albert and Ramey (1964) also held the
same views. This resonant sound occurred due to the presence of
g2s in the abomasum. Auscultation of the right flank area revealed |
e hignh-pitched tinkling sounds which were identical with the obser-
vations of Begg and Wahiteford (195¢), Tutt et al. (1959), #lbert
and Remey (1964), Robertson (19¢5), and Naik and Meh:zndale (1969).
The tinkling sounds were heard at an interval of about 3 minutes.
fince, these sounds arose from ges bubling through fluid in the
trapped abomasum, they were irregular in occurrence. On the other
hend, the auscultation a2nd perocussion revealed hollow resonant
sounds, thch supported the views points of Pinsent et al. (1961)
and Robertson (1965). iuscultation and ballottement showed spla-
sning sound, which also simulated the obiervations of Pinsent et al. |
(1961). Tnis splashing sound was heard due to the saccumulation of
f£luid in the abomasum. In all the animals, feéble and irregular
runpinal movements were noticed during the course of observations.

Begg and Whiteford (1956), Pinsent et al. (1961), Robertson (1965)

and Naik and Mehand
Tne feeble and irregular ruriinal movements gradually turned into

ale (1969) also found the similar observotion.

e O o
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complete stasis before desth. Cbserv:tions of Marr and Jarrett

(1955), Pinsent £t al. (1961), Robertson (1965), and Naik and

Mehendale (1969) also concide with the above findings of the author,

barring ruminal stasis. But on the other hand, Ford (1950) could
observe'cumplete runinal stasis. However, Robertson (1965) advoca- |
ted that complete ruminal stasis is rare. Feeble and irregular |
rueinal movements may be due to toxaemia. The stomachs of the |
ruminants are closely intermelated anatomically and functionally,

50 the disease of one usually affects the others, thus disturbed

abom:sum migat have played a role in altering the normal ruminal

bulging of the right flenk indicated thet the abomasum was present

in an abnormal pousition.

GROUP-II

Torsion of the abomasum was created experimentally in the

animals of this group. All the animals died between a period of
The

96 to 120 hours after the production of abomasal torsion. '
clinical findings tallied with those of group I except the severity

of clinical manifestations were markedly acute in tals group. |

Tue animals started manifesting :symptoms after 24 hours
They showed marked snorexia with slight inclination

of operation.
Pincher (1927),

ater and they were found dull and depressed.
Pinsent (1962), Neal (1966) observed similar

for w

Rechardson (1956),

Blood sand Handerson (1968) also described about anorexia

SynpLOMmS e
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and thirst. Rumination remained suspended in all the animals,which
is inagreement with the Observation of Neal and Pinsent (1960) and

Pinsent (1962). The animuls showed normsl temperature but respira-

tion and pulse were observed to be elevated and these findings were
|

identical with that of Fincher (1927), Steere (1959), Halhead (1961),
Pinsent (1962) ang Neal (1966). :

The animals manifested the symptoms of dehydration,
evidenced by shunken eyes, inelastic and dull skin which almost |
tallied with the findings of Albert and Ramey (1964) and Boucher
and Abt (1968).

1976

The animals al:o exhibited reluctance to move snd pre-

et) THESIS,

ferred to sit or to remain in stermal recumbency, which was sugges-

Sc. (v

tive of weakness or abdominal pain or both. The observation of
Fox (1970) closely correlated with the authors' findings. None of

the animals showed abnormal posture while standing except animal
No. 2 wnich had arched back stance.

The quantity of faeces eliminated by the animals remained

sceanty in almost all the animals. However, Orfeur (1961) found
i

normal Quantity of feseces passed by the animals in case of abomasal |

Ceenty elimination of faeces might have occurred due to

RAJENDRA AGRICULTURAL UNIVERSITY, M.

torsion.
ssation of food intake eand disturbed normel physiological

complete ce i
the digestive tract ceused by torsion of the abomasum. |

functions of

The animal Nos. 3 and 4 voided faeces of normal consistency and

and these observations are in accordance with that of Neal

colour
On the contrary, the faeces passed by the

and Pinsent (1960).
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animal Ngs. 1y 2, 5 and 6, were very loose, dark and foetid. These
findings of the present study are in agreement with the observations

of Lteere (1959), Neal énd Pinsent (1960), Halhead (1961) and

Orfeur (1961), All the snimals showed t'he signs of oliguria which

Was probably due to conconittent, dehydration.

On eXamination, the rectum was found empty except for
little mucous. Thisg observation was similar to those of Rich:rdson |

(1956) and Pinsent (1962). \ i

The external examination of the right flank region
revealed murked bulging as well as distention in all the animals
éxcept in animal No.3 where it was not very much distinct. Steere
(1959), Halhead (1961), Pinsent (1962), Albert and Ramey (1964),
Robertson (1965), Mather and Dedrick (1966) and Boucher and Abt
(1968) al:o made similar observations which almost tzllied with

the observations of the author.

The animals evinced pain on palpation of the right flank

area. Steere (1959) too experienced similar type of manifestation.

Percussion and auscultation, in the viscinity of right paralumbar |
|
fossa and last two ribs, yielded a high-pitched pinging sound, and

such type of sound was also recorded by Albert and Ramey (1965).

Auscultation of the rigat flank &area revealed a typicul high-
pitched fluid sound which was also found by Neal and Pinsent (1960).

Simultaneous ballottement and auscultation of the right lower
b

g sound which also corroborates

splashin
abdominal wall produced sp |

1 and Pinsent (1960) and Weal (1966).
with the findings of Nea | @

o

5
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Percussion Over the last rib on the right
sound.

side gave a resonant
Halhead (1961) ayse held the similar views.

Many workers, vigz. Richardson (1956), Albert and Ramey
(1964), Robertson (1965),

Mather and Dedrick (1966), Boucher and |
Abt (1968) ang Gabel and Heath (1969) recorded more or less similap
type of sounds on Peércussion, auscultation, percussion and auscul=-

tation a=na ballottement and auscultation of the distended and

dilated abomasum. The rumen was found to be completely atonic and
ruminal sounds were not audible at all. Richardson (1956) and
Boucher and Abt (1968) also obtained the similar findings. The
acldic nature of the fluig aspirated from the bulging area of the
right flank suggested the presence of dilated abomasum in an

abnormal position.

(B) HAEMATOLOGICAL AND BIOCHEMICAL . \spgcrs,

The results of biochemical parameters have been presented

in Table I to VI. |
|
|

Haemoglobin 3

In the animzls of group I, in which right-sided abomasal }
displacement was pruduced, the Hbf revealed non-significant fall. |
spla S

ilar observation was made by Poulsen (1957), who reported that
cimilar obs -

imals often showed symptoms of anaemla wiaen they had a dis-
the agnimals

er period of disease, generally
sbomasum after a long
placement of s

S———— Page N052
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some ti
mes after calving., He further observed that the anzemia

was in s S
ome czse: combined with dehydration. Espersen (1964) also

recorded ansemia in case of right-sided abomasal displacement asso-
ciated with mel aena. However, Robertson (1965) reported that the
haeroglobin usually lies within normal limits in case of left
displacement of abomasum. He further reported that the dehydrated

animals saowed haemoconcentration with increased naemoglobin level.

Marr and Jarrett (1955) found the haemoglobin gm% level as 9.4 in

case of abomasal displacement associated with peptic ulceration in

& cow. Hobertson (1966) observed the mormal mean value of haemo-
globin as 12.2 gm¥% (ranging from 7.3 to 16.2) and abnormel value
ranging from 8.0 to 14.0 gm% in case of left displacement of

abomasum,
In group 1I, where abomasal torsion was created experi-

mentally, tae animzls showed non-significant rise in the level of

haemoglobin. Tais rice of haemoglobin is in accordance with the

finding of Robertson (1965), who observed high haemoglobin level
in case of torsion of the abomasum. |

The animals of group III, where only laparotomy was |
performed, did not reveal any statisticelly significant changes. ‘
|

Serum sodium end potassium 3

with abomasal displacement showed & loss of

The animals
The fall of serum sodium was statisti-

serum sodium and potassium.

jgnificant but the 1088 of serum potassium level was
sign

cally non=

‘—h_——rp-‘———;——-__—
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1imits in case of abomzsal displacement. Robertson (1966) observed |
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highly si :
‘80l significants (P0.01), Robertson (1965) also found hypo-
natr &
airaemla and hypokalaemia on blood analysis in animals having
abomas s
al displacement With trapped abomasum. However, he further

repor ‘
ported that serym sodium ang potassium usually lie within normal

fypokalaemia in animals with left displecement of abomasum and

reported that potassium loss was probably due to electrolyte loss
88 & result of diarrhoea. He recorded the range of serum sodium
and potassium in case of displaced abomasum ranging from 132.0 to
152.0 mka/L and 3.9 to 5.8 mEq/L respectively. He also reported

the normal value of serum sodium and potassium in cattle ranged

from 122.0 to 153.0 mEq/L and 1.5 to 11.2 mEQ/L with an aversge of
138.9 mEq/L and 4.09 mEq/L respectively. cvendsen (1969) also found
hypokalaemis in case of experimentally produced abomasal displace-
Poulsen (1967) observed dehydration accompanied by loss of

ment.
salts with hypokalaemia in case of dilatation snmd displacement of

the abomasum to the left.
The animals of group Il also showed non-signific.nt

decrease in the level of serum sodium accompanied by a highly signi-

|
|
fic:nt (P<0.01) fall in the level of serum potassium. Robertson

(1965) also obtained the similar findings and reported that hypo- |
natrsemia and hupokalsemia are comuon in case of abomasal dilata- |

tion or twist to the right. Boucher and Abt (1968) reported severe ‘
o

dehvdration and markedly decreased serum potassium in case of right-‘
eaydra 2

51ded abomasal dilatatio’lo IUUlsen (lgiol Studied bhe CaSes Qf :

|
] t tion to eituar Side witha &tony 111 Cows &nd found [
la a

sbomasal di ‘
Sl s ol |
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hypokalaemia,

Roy et al. (1959) observed a decreagse in serum sodium
and an increase

of putassium level in case of calves suff ering from

diarravea, waereas Dalton et al. (1965) observed significant lower

values of plasma sodium and potassium in case of calves suffering

from diarrhoea.

From the clinical observations of group I a2nd II it is %
apparent th:t the animals manifested the symptoms of mild to profuse
diarrnoea with loss of appetite accompanied by dehydration and so
it is probable that hyponatraemia and hypokalaemia observed in the
present study are due to loss of both the electrolytes as a result

of diarruoea and starvation.

The laparotomized animals (group III) 4id not show any
stati.tically significant cuanges in serum sodium and potassium

level.

Total serum protein 3

The animals with abomasal displacement did not reveal
any significant changes. However, they showed a fall by 1.79% at

48 hours followed by a rise by 0.71%, 1.43% and 3.57% at 96, 144

d 192 hours respectively. The work on this aspect is much more
an
lacking, so far the available literature are concerned.
?
The animals of group II with abomasal torsion showed a

tal serum protein concentratiom.
P.0,08) fall in to
significant ( ,

Eem— e Pnge.No.ss
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The fall was recorded by 8.90% and 12. 50% at 48 and 96 hours res-

pectively. Marriott (1923) reported thut in protracted and severe

haemoconcentration, red cells are destroyed and serum proteins are

reduced. In the present study the significant decrease in the level

of total serum protein might have occurred due to dehydration |

associated witn haemoconcentration in calves with abomasal torsion.

The animals of group III, suowed mon-significant fall by
2.91% and 5.14% at 48 and 96 hours, respectively followed by non-
significant rise by 0.51% ang 3.90% a2t 144 and 192 hours respectiveh%
Lo to say the level of total serum protein remained statistically

uncunanged in this group.

verum chloride and Plasma bicarbonate

The serum chloride concentrations were significantly
(P<0.05) decreased in buifalo calves with abumasal displacement,
whereas a highly significant (P¢ 0.01) increase was recorded in the
level of plasma bicarbonate. ivendsen (1969) reported similar
results in case of experimentally produced abomasal displacement.
Robertson (1965) reported that the cows with trapped a2bomasum ;

secretes copious guantities of gastric Juice resulting into !
11kalosis (mild to severe) with hypochloraemia in case of abomasal |

lisplacement. However, he further reported that the serum chloride
1sually remains witnin normal limits in case of abomasal displace-

vent. Robertson (1966) found in his observation that the maximum

umber of cows showed hypochloraemia probably due to hypersecretion

y displaced abomasum. He further added that presumbly, alkalosis

|

et 3 Page No. 56




might be due to hypochloraemia. Poulsen (1967) observed a change
of acid-base balance tuwerds a metabolic alkalosis in case of

animals with dilated and displaced abomasum to the left.

The animals of group II, with abomasal torsion showed a
highly significant (P¢ 0.01) fall in the level of serum chloride
While there was highly significsnt rise (P< 0.01) in the level of
plasma bicarbonate. This increase of plasma bicarbonzte may cause
alkalosis. These findings of the author are in agreement with the
observations of Gabel and Heath (1969) who found alkalosis and
hypochloraemia in case of twisted abomasum and explained that this
was due to large guantity of fluid high in chloride ion. Poulsen
(1970) also made the similar observations and found disturbed acid-
base balince and metabolic alkalosis with hypochloraemia. Boucher
and Abt (1968) reported markedly decreased chluride level in cases
of right-sided abomasal dilatation. Espersen and Simesen (1961)
described that in case of subacute abomasal torsion alkalosis

develops slowly. They further stated that alkalosis develops

beczuse of increased secretion of hydrochloric acid.

In the present study, alkalosis with hypochloraemia
might have occurred due to the coplous secretion of gastric juice
in the displaced or twisted abomasum and also to some extent due

Dalton (1965) observed, a significant fall in the
Pisher

to diarrhoea.
level of plasma chloride in case of diarrhoeic calves.

(1965) also observed significantly lower value of plasma chloride

in case of diarrhoeic calves. However, Lchotmen (1970) found taat

|
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the metabolic alkalosis is frequently associated with hypochloraemia,

The animals of group III ﬁith laparotomy did not show

any significent changes in the level of serum ehloride and plasma
bicarbonzte.

R
¥* % 9%
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SUMMARY AND CONCLUSION

\ |
the mlu:.t important surgical diseases of the bovine digestive tract, |

which present an intriguing and often frustrating problems in |

Abomasal displacement and torsion are unquestionably

veterinary practice. It is only of recent years that the 1mportanceé
of the bovine abomasum as a focus of surgical diseases, has attrac~ |
ted the attentiun of veiverinary surgeons. In past, several workers
have recorded the incidence of asbomasal displacement and torsion in
cattle and have also tried to establish a confirmatory diagnosis of
0of these maladies based on the clinical, haematclogical and bioche-

mical findings.

From available literatures, i% appears that these diseases
commonly occur in animsls of exotic bredds. As per our present plan;
and policy, a considerable number of exotic breeds have already been
introduced in our countiry for the develbpment of cattle wealth. Tue
prevalence of these diseases in some of the western countries might |
become a burning problem for our country as well, on account of |

inherent and predisposing factors. Keeplng this aspect in view,

the present studies were undertaken to solve the impending problem.

The entire work had been taken up in two parts. The

first part comprised of clinical observations, whereas second part

dealt with the haematological and biochemical studies. An attempt ‘

has been made to establish correlation between these diseases and
as
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associated clinico-biochemical changes, so that an early and

accurate diagnosis could be made to prevent the casuvaltieg in

bovines

For tue present study, eignteen healthy male buffalo

calves were taken and divided into group I, II and III, consisting
of six animals in each. In the animals of group I and II right

displacement of abomasum and abomasal torsion respectively were |
credated experimentally, whereas group III was kept as control. In

this group only laparotomies were performed.

In group I, in which right sided abomasal displacement
was produced, all the animals could survive between a period of 192

to 216 nours except athe animal Nos. 5 and 6 which died aiter 144
and 36 hours post-surgically.

The animals started exhibiting clinical symptoms within

48 hours of production of abomasal displacement. In general, they

showed gradual loss of appetite leading to complete anorexia

followed by suspended rumination. The symptoms of dehydration were
more marked with gradual loss of body condition. The temperature

end respiration were normal, whereas pulse remained wesk, feeble

and sccelerated. The animals mostly preferred sitting in sternal

recumbency. |
The animals voided scanty faeces of variable consistency,

jour and odour Thne rectal exploration revealed a little quantity

co o

f faeces along with mucous. Asymetricel bulging of the flanks wag

0 ae

digcernible. Right flank region revealed atypical sounds on
sce °

e —
o
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percussion, auscultation, percussion and auscultation, and ballotte-
ment and auscultation. Ruminal atony was more explicit and the pH

test of aspirated fluid from the bulging area of the right flank
confirmed acidice reaction. ;

There was non-significsnt fall in Hb¥ and serum sodium
level. Total serum Protein level did not reveal any significant
change. But serum potassium showed highly significant (P< 0.01)
fall Whereas, serﬁm chloride decreased significantly (P<0.05). A

highly significant (P <0.01) rise in plasma bicarbonate level was

observed in group I.

The clinical findings of group II almost tallied with
those of group I, except that the clinical symptoms were markedly
acute in this group and all the animals died between a period of

96 to 120 hours after the production of abomasal torsion.

The concentration of Hb% and serum sodium did not reveal

any significant change. <erum potassium and chloride showed a

nighly significent (P« 0.01) fall from tueir normal values, waereas

a significant (P< 0.05) fall was observed in the level of total

A PORE =0 ighly significant
lasma bicarbunate snowed a h
serum protein. But p

(P<0.01) rise in the animals of %this group.
The laparotomized enimals of group III did not show

any abnormal clinico-biochemical changes.

it was concluded from the present study that the
Hence,




parameters discussed, would be very much helpful in' dlagnosing

the cases of abomasal displacement and torsion im veterinary
practice.

LA & 2 X
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