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ABSTRACT

The present study was conducted to determine clinico-haemato- biochemical changes in ruminal acidosis-affected South Down sheep in
Kashmir valley. Thirty two healthy sheep were taken as control whose parameters were compared with thirty two sheep suffering from ruminal
acidosis. Clinical parameters were measured using standard techniques. Ruminal fluid, urine and blood was examined for microscopic, pH and
other haemato-biochemical changes. Significant increase was observed in the heart rate, respiration rate, sedimentation activity time, methylene
blue reduction time while there was a significant decrease in ruminal motility and rectal temperature. Motility and iodophillic activity of the
ruminal protozoa was either slow or absent. Haemato-biochemical studies revealed PCV, Hb, TEC, serum phosphorus and sodium to be
significantly higher and blood pH, serum calcium and potassium to be significantly lower in acidosis affected sheep.
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Sheep is mostly reared for mutton and wool,
however, hides, manure and carcass account for
significant proportion of income of the farmers in this
region. Ruminal disorders in sheep cause significant
economic losses to the producers in the form of wasted
feed, delayed marketing and condemnation of carcass
and death. Ruminal acidosis arises from ingestion of large
quantity of carbohydrate rich diet, causing proliferation
of lactic acid producing rumen bacteria particularly
Streptococcus lactis on lowered ruminal pH which
results in heavy mortality (Radostits et al., 2007). The
sudden ingestion of toxic doses of carbohydrate-rich feed
such as grain, is the most common cause of the acute
form of the disease (Radostits et al., 2007). Excess
accumulation of lactic acid in rumen results in absorption
of acid, thus causing acidosis and decreasing blood pH
(Sen, 1982). The present study was undertaken to
determine the changes in the clinico-hemato-biochemical
parameters in ruminal acidosis in sheep.

MATERIALS AND METHODS
The study was conducted on South Down breed of

sheep in Kashmir province from January 2012 to
December 2012. The samples were collected from 32

animals suffering from ruminal acidosis. Eight animals
were selected from each of four places at high land alpine
pasture at Sonamarg, Zabarwan Sheep Farm, Sheep
Research Station (SRS) Shuhama and  cases presented
for treatment at the  Teaching Veterinary Services Clinical
Complex. Eight apparently normal animals (n=8) were
selected randomly at each of the above mentioned four
places. Vital clinical observations recorded were ruminal
movement, temperature, pulse, respiration rate and heart
rate. For accessing the degree of dehydration skin fold
test was performed as per the method of Blood et al.
(1983). Ruminal fluid, blood and urine were collected from
these animals for ruminal fluid examination, haemato-
biochemical parameters and urine analysis, respectively.
The ruminal fluid was examined for ruminal pH,
sedimentation activity and methylene blue reduction test.
The motility and iodophillic activity of the protozoa was
performed as per standard technique determined by Das
(1990).

Blood pH was measured by blood pH meter. PCV,
Hb and TEC were estimated in blood sample by standard
techniques (Jain, 1986). Serum calcium and phosphorus
were estimated as per the protocols of Miller et al. (2010).
Serum sodium and potassium were measured by Flame*Corresponding author: showkatnabi@gmail.com
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fermentation of rapidly fermentable carbohydrates by
amylolytic bacteria leading to production of excess
quantities of lactic acid (Radostits et al., 2007). SAT and
MBRT of rumen liquor of affected sheep was significantly
increased than control group. The result was similar to
the findings of Das (1990) in goat. This could be ascribed
to the destruction of normal micro flora (cellulolytic
bacteria) and a shift in their pattern from predominantly
Gram negative to amylolytic Gram positive nature
(Randhawa et al., 1989).

The motility and the iodophilic nature of rumen
protozoa of healthy control sheep were observed as + + +
(graded as vigorous) and + +/+ + + (graded as moderate
to high) while in acidotic animals the ruminal motility was
-(absent) in 60 % of the cases and +(slow) in the remaining
40% of cases. The iodophillic activity was found to be (-)
absent in all the acidotic animals. Motility of the ruminal
protozoa depends on the H+ ion concentration and
osmolality of the rumen liquor.  Iodophilic activity of rumen
protozoa was totally absent which is in agreement with
Lal et al. (1989) and could be due to improper utilization
and storage of glycogen by the rumen protozoa.

 Blood pH of acidotic sheep was significantly lower
than the healthy control (Table 2). A similar trend was
earlier recorded by Cao et al. (1987) which might be due
to lactate absorption from the rumen (Telle and Preston,
1971). PCV, Hb % and TEC were found to be significantly
increased in acidotic sheep as compared to healthy sheep
(Table 2). Similar observations have been reported by
Makhdoomi et al. (2011). These haematological changes
occurred as a result of withdrawal of fluid from the
intravascular compartments into the hyperosmotic ruminal
contents (Huber, 1971) and stress of lactic acidosis which

photometry method (Oser, 1965).
RESULTS AND DISCUSSION

Significantly increased heart rate and respiration
rate and significantly decreased ruminal motility and rectal
temperature were found in sheep with ruminal acidosis
as compared to healthy sheep (Table 1). These findings
are in agreement with the observations of Ullah et al.
(2013). The increased heart rate might be due to
accumulated lactic acid which after absorption caused
severe acidosis, fall in plasma volume and circulatory
failure (Blood et al., 1983). Reduced ruminal motility might
be due to failure of muscular contractions of rumen/
reticulum due to accumulation of lactic acid. The
decreased rectal temperature may be due to lactic acidosis
leading into dehydration (Ullah et al., 2013). The acidotic
sheep showed retention of skin fold ranging from 2-30
seconds thus indicating dehydration ranging from 6-10 %.
Similar observations were made by Tanwar and Mathur
(1983) and this might be due to drainage of water from
blood into the hyper osmotic rumen contents.

Urinary pH and ruminal pH showed a significant
decrease while the sedimentation activity time (SAT) and
methylene blue reduction time (MBRT) increased
significantly in acidotic sheep as compared to healthy sheep
(Table 1). Decrease in urinary pH in ruminal acidosis was
also reported by Patra et al. (1993) in sheep and the
decrease in ruminal pH was reported by Lal et al. (1989)
in goats. Decrease in urinary pH might be due to metabolic
acidosis resulting from lactacidemia. There was a direct
correlation between pH of rumen fluid and urine which
could be used as a diagnostic tool in acid indigestion. The
decrease in the ruminal pH may be due to faster

Table 1
Clinical and ruminal values in South Down breed suffering

from acidosis
Parameter Control Acidosis

(n= 32) (n= 32)

Heart rate/min. 63.33±2.51a 70.50±1.56b

Respiratory rate/min. 22.83±1.42a 29.16±1.01b

Rectal temperature (°F) 102.03±0.17a 100.41±0.11b

Ruminal motility/5 min. 6.16±0.60a 1.83±0.47b

pH of urine 7.78±1.0a 6.40±0.09b

SAT/min. 5.50±0.42a 14.83±1.24b

MBRT/min. 4.50±0.42a 24.66±1.54b

Ph of rumen liquor 6.70±0.09a 5.18±0.27b

Motility of rumen protozoa + + + -/+
The values bearing different superscripts for each parameter in a row
differ significantly (P<0.05).

Table 2
Heamato-biochemical values in South Down breed suffering

from acidosis
Parameter Healthy Control Acidosis

(n= 32) (n= 32)

Blood pH 7.43±0.04a 7.16±0.05b

PCV (%) 37.16±2.45a 46.16±1.10b

Hb  (g/100 ml) 12.60±0.88a 15.06±0.20b

TEC (106/mm3) 12.88±0.97a 15.26±0.22b

Calcium (mg/100 ml) 10.49±0.21a 9.13±0.10b

Inorganic phosphorus 5.14±0.16a 7.33±0.19b

Sodium (mEq/lt) 147.76±2.48a 157.76±2.03b

Potassium (mEq/lt) 4.33±0.20a 3.19±0.19b

The values bearing different superscripts for each parameter in a row
differ significantly (P<0.05).
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stimulated the adrenals to release red blood cells from the
spleen (Kilburn, 1966).

Serum calcium level and potassium showed a
significant decrease which is in accordance with earlier
report of Brown et al. (1999) in ruminants while serum
phosphorus and sodium were significantly increased (Table
2). Hypocalcaemia might be due to temporary malabsorption
due to ruminal pH change (Timet et al. 1978), loss of
appetite, reduced faecal excretion and reduction in
alimentary activity (Payne, 1964). Hypokalemia in the
acidotic sheep can be due to the excretion of K+ through
the kidneys, as K+ are exchanged for reabsorption of Na+

probably under the influence of increased aldosterone activity
(Choudhary et al., 1980). Increase in serum inorganic
phosphorus may due to acid urea which decreased renal
loss and increased reabsorption (Blood et al., 1983; Caos
et al. 1987). Increase in sodium might be due to its retention
by the kidney under the influence of increased aldosterone
levels to conserve body water (Das, 1990).
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