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Abstract: Abomasum displacement is a condition causing confusion with metabolic diseases in dairy cows.
This work was aimed to evaluate the changes may be encountered in hematology, blood chemistry, acid base
balance, blood gases and ultrasonographic findings of cows with either left or right abomasum displacement.
Seventy six, 4-7 years old, Friesian dairy cows were used. Thirty eight healthy cows, 28 cows with left
abomasum displacement and 10 cows with right abomasum displacement were examined. Cows with left and
right abomasum displacement had a significant increase of the total leukocytic count, neutrophils count, total
bilirubin, conjugated bilirubin, aspartate aminotransferase, alanine aminotransferase, malondialdehyde,
bicarbonate and power of hydrogen. The serum levels of total protein, albumin, potassium and chloride were
decreased significantly in both abomasum displacement groups compared to control cows. Ultrasonographic
findings revealed the displacement of the rumen by abomasum in cases of left abomasum displacement and
displacement of liver in cases of right abomasum displacement. It could be concluded that the presence of
alterations in the liver function beside metabolic alkalosis at the early period post parturition could be used as
an indicative for abomasum displacement. Also special attention must be done at the first 6 weeks post
parturition (period of high incidence). Moreover, abomasum displacement increased lipid peroxidation so the

using of antioxidants during the treatment of such cases is recommended.
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INTRODUCTION

Displacement of the abomasum (DA) is one of the
most common diseases recorded in dairy cattle specially
after calving [1-3]. Moreover it is more common in
intensive production [4]. It causes post-calving digestive
upset [5]. Many factors have been implicated in the
etiology of such cases. The primary causative factor
appears to be atony of the abomasum [6]. The diminished
of abomasum motility, followed by disturbed abomasal
evacuation and gas accumulation, are the predisposing
causes for dilatation and subsequent displacement [7].
High milk yielding cows fed large amounts of grain with
limited exercise might have abomasal atony [8, 9].
Other causes for diminishing the motility of abomasum

include hypocalcaemia, ketosis, mastitis, metritis,
especially in late pregnancy, retained placenta and
hereditary predisposition [10, 11]. The early period after
parturition is considered the main period of risk, as low
serum calcium level, negative energy balance and metritis
play the main effect in the pathogenesis of abomasum
displacement [12, 13]. Abomasum displacement caused
economic losses in dairy farms as a result of treatment
prices, premature culling and production loss [3]. Left DA
is much more common (85-96% of DA) than right DA
which accounting for 4-15% of cases [5]. Clinical findings
of abomasal displacement included inappetence,
sometimes complete anorexia, marked drop of milk yield,
varying degrees of ketosis and tinkling sounds on
auscultation [3, 11]. The economic consequences of left
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DA became important because the rate of occurrence has
increased [14]. On left DA, the rumen displaced by the
abomasum dorsally and the abomasum is seen between
the rumen and left abdominal wall [15,16]. In right DA, the
liver displaced medially from the right abdominal wall
[16, 17]. This work was aimed to evaluate the changes
may be encountered in hematology, blood chemistry,
acid base balance, blood gases and ultrasonographic
findings of cows with either left or right abomasum
displacement.

MATERIALS AND METHODS

Animals: A total number of seventy six Friesian dairy
cows, 4-7 years old, were used during the present study
from August 2012 to February 2014. The animals belonged
to Sharkia and Dakahlia governorates. Control cows were
selected from the same flocks and nearly within the same
age, breed and calving date. The examined animals were
divided into 3 groups. Group (1) was clinically healthy
control cows (n=38). Group (2) was diagnosed as left
abomasum displacement (n=28) and group (3) was right
abomasum displacement (n=10). The experiment was done
in accordance to the guidelines of Animal Health
Research Ethics Training Initiative, Egypt and the
protocol was approved by the institutional animal ethics
committee.

Clinical Examination: The clinical examination included
inspection, auscultation, percussion, rectal palpation,
respiratory and pulse rates and body temperature.
The diagnosis was based on simultaneous auscultation
and percussion which revealed an area of high-pitched
tympanic resonance (ping); presented at the line extended
from the tuber coxae to the elbow; on the left or right side.

Sampling: Three blood samples were obtained from
jugular vein of each animal. The first was 1 ml blood
received in a clean tube containing dipotassium salt of
EDTA and used for hematological examination. The
second sample was 10 ml blood collected into a centrifuge
tube to separate serum for determination of serum
biochemical assays. The third sample was 3 ml blood
collected in heparinized syringe for blood gas analysis.
Hematological studies:

Hematological Studies: The red blood cell count (RBCs),
hemoglobin concentration, hematocrit value and total
leukocytic count (TLC) were performed using automatic
cell counter (Hospetix Hemascreen 18, Florence). The
blood films were stained by Giemsa stain and differential
leukocytic count was carried out according to [18].

Biochemical Studies: Serum obtained by centrifugation
was used for measurement of total proteins [19] and
albumin levels [20]. Serum globulin level was calculated
mathematically by subtracting albumin values from total
proteins. Serum aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) activities were determined
[21]. Serum malondialdehyde (MDA) was estimated
colorimetrically [22].Serum calcium (Ca) was estimated
[23]. Serum sodium (Na) and potassium (K) levels were
determined using flame photometer [24]. Serum chloride
(Cl) was determined [25]. Serum bicarbonate (HCO;") was
also estimated [26]. The serum anion gap was calculated
by the difference between the concentration of the major
cations and the major anions. Pco, and pH were
determined [27].

Ultrasonographic Examination: For examining
abomasums displacement, digital Veterinary Ultrasound
Scanner machine (Mindray DP- 2200 Vet-China)
equipped with convex transducer (2.5-5 MHz) and
linear array transducer (5-10 MHz) was used. After routine
skin preparation, ultrasonographic  coupling gel
(Medico lab- Egypt) was applied on the animal’s skin
during examination, to ensure a good contact between the
animal’s skin and the probe. Ultrasonographic
examination of abomasum was performed in cows at the
right and left side between the 10™and the 12" intercostal
spaces. The area was examined ventrally to dorsally with
a 3.5 MHz transducer held parallel to the ribs.

Statistical Analysis: All statistical procedures were
performed using SAS statistical system Package V9.2 [28].
Variables were analyzed using one-way analysis of
variance (ANOVA) through the general linear models
(GLM) procedure, after verifying normality using
Kolmogorov-Smirnov test. The comparison of means was
carried out with Duncan’s multiple range tests.

RESULTS

Off food and drop of milk yield were the initial chief
complaints of the animal owners brought to the clinic.
Most cases (n =35) occurred within the first 6 weeks
postpartum, while the others (n=3) occurred along the
whole gestation period. Pulse rate, Temperature and
respiratory rate were normal. Rumen contractions were
present but weak. Simultaneous auscultation and
percussion revealed an area of high-pitched tympanic
resonance (ping); presented in the line extended from the
tuber coxae to the elbow; on the left or right side.
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Table 1: Hematological changes in both healthy control and abomasal displacement (mean values +SE)

Groups
Parameters Healthy control Left abomasal displacement Right abomasal displacement LSD
RBCs count(x 10%/ul) 6.38 +£0.19* 6.51 £0.09* 6.46 +0.30° NS
Hematocrit value (%) 29.40+ 0.70° 29.93+0.41° 29.60+ 1.25° NS
Hemoglobin (gm/dl) 11.79+0.31° 11.99+0.182 11.86+ 0.54* NS
TLC count(x10%/ul) 6.63 £0.16° 8.66 +0.07° 8.92 +£0.41° 0.37
Lymphocytic count(x10%/pl) 4.04+0.11* 4.18 £ 0.05° 4.07+0.19° NS
Monocytic count(x10%/pl) 0.35+0.07* 0.36 +0.02* 0.38 +£0.08* NS
Neutrophil count(x10%/ul) 2.13 +£0.07° 4.01 +0.03° 4.35+0.20° 0.17
Eosinophil count(x10%/ul) 0.08 £0.01* 0.08 +0.02* 0.09 +0.04* NS
Basophil count(x10%/ul) 0.03+0.01* 0.03 +£0.01* 0.03 +0.02* NS

Means within the same row followed by different letters a,b,c were statistically significant at p = 0.05 and the highest values were represented with the letter

(a). -TLC: Total leukocytic count. -NS: Not significant.

Table 2: Some biochemical changes in both healthy control and abomasal displacement (mean values £SE)

Groups

Parameters Healthy control Left abomasal displacement Right abomasal displacement LSD
Total protein(gm/dl) 7.37+0.12¢ 7.03 £0.04° 6.89 +0.09° 0.20
Albumin (gm/dl) 3.92+0.07° 3.63+0.03° 3.51+ 0.04° 0.13
Globulin (gm/dl) 3.45+ 0.06° 3.40+ 0.03° 3.38+0.06° NS

Total bilirubin (mg/dl) 0.28+ 0.02° 0.44+ 0.03° 0.56+ 0.06° 0.13
Direct bilirubin (mg/dl) 0.10+ 0.01°¢ 0.22+0.02° 0.36+ 0.04° 0.08
Indirect bilirubin (mg/dl) 0.18+0.02° 0.22+0.01° 0.20+ 0.03° NS

Aspartate aminotransferase (U/L) 55.80+ 0. 99¢ 103.46+ 1.12° 109.20+ 1.91* 4.02
Alanine aminotransferase (U/L) 15.40+ 0. 83¢ 29.21+0.75° 34.80+2.27* 2.92
Malondialdehyde(nmol/ml) 0.47+0.01° 1.00+0.03° 1.424+0.06* 0.21

Means within the same row followed by different letters a, b, ¢ were statistically significant at p = 0.05 and the highest values were represented with the letter

(a). -NS: Not significant

Table 3: The major serum cations, anions, calculated anion gap and blood gases in healthy control and abomasal displacement(mean values +=SE)

Groups
Parameters Healthy control Left abomasal displacement Right abomasal displacement LSD
Calcium mg/dl 10.33+£0. 33° 8.95+0.19° 9.33+0.42° 0.78
Sodium mEq/1 141.36 + 0.67* 140.24 + 0.24* 140.10 + 0.54° NS
Potassium mEq/1 4.52+0.07° 3.99+0.04° 3.77+0.09¢ 0.15
Chloride mEq/1 105.23+ 0.65* 98.56+ 0.26° 97.70+ 0.27° 1.15
HCO; mEq/1 23.90+ 0.38° 27.43£0.31° 28.20+ 0.49° 1.13
Anion gap mEq/l 17.75+ 0.98° 18.22+ 0.55° 17.96+ 0.88* NS
PH 7.39+£0.01° 7.54+ 0.02° 7.55+0.05* 0.08
PCO, mmHg 38.20+ 0. 70° 38.57+0.61* 38.40+ 0.75* NS

Means within the same row followed by different letters a, b, ¢ were statistically significant at p = 0.05 and the highest values were represented with the letter
(a). - HCO;: Bicarbonate. -PH: Power of hydrogen. -PCO2: partial pressure of carbon dioxide. -NS: Not significant

Cows with either left or right abomasum displacement
had a non significant increase in the RBCs count,
Hematocrit value and hemoglobin concentration. A
significant increase in the total leukocytic count and
neutrophils count was recorded in both groups but
monocytes, lymphocytes, eosinophils and basophils
counts showed non significant change compared to
normal control (Table 1).

Serum total protein and albumin were decreased
significantly but serum levels of total bilirubin, conjugated
bilirubin, aspartate aminotransferase, alanine
aminotransferase and malondialdehyde were increased
significantly in both left and right abomasum
displacement cows. The data showed that the effect of
right displacement was more pronounced than left one
(Table 2).
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Fig. 2: Ultrasonographic examination of left displacement of abomasum (2) in a cow imaged from 12" intercostal space.
The abomasum fold (3) was visible in the hypoechogenic ingesta. 1) abdominal wall, Ds) dorsal, VT) ventral

A significant hypocalcemia, hypokalemia and
hypochloridemia were recorded in both abomasum
displacement groups. Bicarbonate and power of hydrogen
(PH) were increased significantly in the same groups
compared with the normal healthy control. Serum sodium,
anion gap and partial pressure of CO,(PCO,) did not show
significant change (Table 3).

Ultrasonographic findings revealed that, the wall of
the rumen appeared as a thick echogenic line beside the
wall of the abdomen in the ventral region. The rumen was
displaced from the abdominal wall by the abomasum on
moving the probe dorsally (Fig. 1).

Fluid ingesta within the abomasum appeared
hypoechogenic at the ventral region where the abomasal
folds were visible in cows as vague echogenic stripes
(Fig. 2). Dorsally there was gas cap with characteristic
reverberation artifacts which appeared as lines run parallel
to the surface of the abomasum (Fig. 3). The lines of the
reverberation artifacts were not visible at depth of 10 cm
and they prevent visualization of the ruminal wall medial
to the abomasum gas cap. Right abomasum displacement
was diagnosed ultrasonographically in 10 Friesian cows,
where the liver and intestine were displaced from the right
abdominal wall by the abomasum and a dorsal gas cap
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Fig. 3: Ultrasonographic examination of left displacement of abomasum in a cow imaged from the dorsal region of 12"
intercostal space showed reverberation artifacts (3) 1) abdominal wall, 2) abomasum wall, Ds) dorsal, VT) ventral
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Fig. 4: Ultrasonographic examination of right displacement of abomasum in a cow imaged from the right 12 intercostal
space showing the interface (c) between reverberation artifact due to gas (b) and abomasum contents (d). a)

abdominal wall, Ds) dorsal, VT) ventral

with a characteristic reverberation artifact was
observed. The dorsal abomasum region appeared
hypoechogenic in a cow with no gas cap. The ventral
contents of the abomasum appeared hypoechoic and
was differentiated from the dorsal reverberation
artifacts at an interface between the ingesta and the gas
cap (Fig. 4). This interface was viewed at the level of the
costal arch in only 3 cows that cause distal acoustic
shadow.

DISCUSSION

Cows diagnosed with left abomasum displacement
(n=28) were higher than those diagnosed with right
displacement (10). This coincides with Constable et al. [5]
as they stated that left DA is much more common than
right DA. Clinical signs and clinical examination of studied
cows were in accordance with findings of other studies
[4, 29, 30].
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Regarding to the erythrogram, abomasum
displacement groups revealed non significant increase in
the erythrocytic count, hemoglobin concentration and
hematocrit value. Our results disagreed with Zanik [31], as
he reported a significant increase in the hemoglobin
concentration in cows with left and right DA. He
attributed this increase to a state of hemoconcentration
and dehydration. The leukocytosis, observed in the right
and left displacement of the abomasum, can be attributed
to neutrophilia. Such increase in the neutrophils count
could be due to endotoxemia, abomasitis and peritonitis
[31]. Also some investigators attributed the increase in
the total leukocytic and neutrophils counts in cows
suffered from abomasum displacement to the circulating
bacteria, metabolic toxins and inflammation of peritoneum,
uterus and udder [32, 33].

The proteinogram of abomasum displacement groups
proved a significant hypoproteinemia and
hypoalbuminemia. The hypoproteinemia and
hypoalbuminemia may be due to the decreased feed intake
and disturbed metabolism of the liver. Also endotoxemia
results in an increase in the permeability of capillaries and
shifting of albumin and colloids to outside the capillaries
[34]. Moreover, hypoproteinemia and hypoalbuminemia
were also recorded in abomasum displacement by several
investigators [29, 35]. In our study, the significant
increase in the serum activities of aminotransferases
(AST and ALT) in both left and right displacement of the
abomasum was associated with hepatocellular damage
[36]. Metabolic disturbance have a strong effect on the
function of liver of dairy cows [3]. The increased levels of
liver enzymes may be due to hepatic lipidosis,
endotoxemia and liver damage [31]. Also, Abd El-Raof
and Ghanem [37] reported a significant increase in the
serum activities of AST and ALT in cows suffered
from displacement of the abomasum. Moreover,
Geishauser et al. [38] recorded that the increased
activity of serum AST at the first two weeks after
parturition can help in the diagnosis of abomasum
displacement. A significant increase in the serum levels of
total and direct bilirubin was recorded in the second and
third group. The hyperbilirubinemia is due to the
significant increase in the direct bilirubin. From our
opinion the significant increase in the conjugated
bilirubin is due to bile duct obstruction which resulted
from anatomical changes in the abomasum position.
According to the observations of Zadnik [31], an increase
in the size of gallbladder is usually present during
reposition of the abomasum. The increased serum level

of malondialdehyde in the second and third groups
indicates increased lipid peroxidation and oxidative stress.
The hypocalcaemia recorded in both abomasum
displacement groups may be due to the development of
metabolic alkalosis which is a risk factor for hypocalcemia
via a reduced sensibility of the receptors for
parathyroid hormone [39]. Our result added further
support to that previously obtained by Abd El-Raof. and
Ghanem [37] as they reported a significant hypocalcemia
in cows suffered from abomasums displacement. Puerperal
hypocalcaemia considered as an important predisposing
cause for [40, 41]. As
hypocalcaemia decreases the abomasal motility which
is the predisposing cause for abomasal displacement
[11,42].

The fore stomach of ruminant has the ability to

abomasum displacement

absorb sodium so the sequestration of abomasal
secretions that occurs in an obstruction may make this
ion, to some extent, accessible to the plasma through this
route [43]. This support the non significant change
recorded in the
abomasum displacement groups. The serum levels of
potassium and chloride were decreased significantly in
case of DA [37, 43]. The concentration of chloride in the
rumen and abomasum was increased during DA [38]. This
indicates that the recorded hypokalemia and
hypochloridemia were due to sequestration of abomasal
contents [44]. There are three factors concerning
metabolism associated with DA: hypocalcemia,
metabolic alkalosis and negative energy balance [45].
Our results indicate presence of metabolic alkalosis in
both abomasum displacement groups.
clarified by the presence of a significant increase in the
power of hydrogen (PH) and bicarbonate with non
significant change in the anion gap and partial pressure of
CO, (PCO,). The small intestine does not secrete
pancreatic bicarbonate without stimulation by the
passage of nutrients so making an elevation in
bicarbonate and producing metabolic alkalosis [3].
Metabolic alkalosis is accompanied by an accumulation of

serum level of sodium in both

This was

bicarbonate in the extracellular fluid as a result of
sequestration of abomasal juice or potassium depletion as
hydrogen ions move intracellular to replace the lost
potassium [36].

The ultrasonographic
consistent and characterized by displacement of the
rumen from the abdominal wall by abomasum in
cases of left DA and displacement of liver in cases of

findings were generally

right DA. Similar findings were reported by Dirksen [46].
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In healthy cows, the abomasal contents had a uniform
hypoechogenic appearance with echogenic stippling.
While in displaced abomasum, the contents were not
homogenous as the ventrally located ingesta were
hypoechoic to echogenic with more distinct abomasal
folds and the dorsal gas cap was characterized by
reverberation artifact as mentioned by Braun and Feller
[47].
ultrasonographic is not essential in displaced abomasum
except in dubious cases [15] in which both percussion
and auscultation were negative. Also in cases of caecal
dilatation and intestinal ileus which have similar clinical

In contrast to traumatic reticuloperitonities,

signs and may be positive on swinging auscultation and
percussion, ultrasonography is needed for accurate
diagnosis [48, 49].

It could be concluded that special attention must be
done at the first 6 weeks post parturition (period of high
incidence).The presence of alterations in the liver function
beside metabolic alkalosis during this period could be
used as indicative for abomasum displacement. Also
ultrasonographic examination is required for accurate
diagnosis Moreover, abomasum
displacement and increased lipid
peroxidation so the using of antioxidants during the

in doubtful cases.
caused stress
treatment of such cases is recommended.
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