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2003) which might lead to increased chances of urolith 
formation. The increased hospital incidence can also be 
attributed to the proximity of the clinic as well. According to 
data published by Department ff Soil Science, Haryana, 
majority of the soils were under high status (60%) of 
available phosphorus (Gyawali et al., 2016). It is observed 
that the farmers of Haryana do integrated cultivation 
combining fodder production and calf rearing. Cultivation in 
this phosphorus rich soil can lead to its accumulation in 
fodder as well. This aspect can be directly correlated to the 
increased occurrence of obstructive urolithiasis of phosphate 
origin in buffalo calves of Haryana. Reduced incidence from 
other districts may be either due to their lower soil and water 
mineral profile or due to surgical intervention at the field 
level itself. With respect to mineral profile in water of 
Haryana a higher level of total dissolved solids (132-552) 
than the critical level (<500) and medium level of hardness 
(Calcium Carbonate 50-180) within the critical limit (<300) 
in the ground water source was observed during the study. 
Most of the owners mainly depend on ground water sources 
directly or indirectly through a tap water to meet the water 
requirement of the animals. Based on this study it can be 
assumed that high TDS and Calcium carbonate level might 
act as a predisposing factor for urolithiasis.

 Treatment of obstructive urolithiasis is primarily 
surgical and has been found to vary depending upon 
clinical status of the animal and duration of obstruction 
(Larson, 1996). The different surgical interventions 
employed for the management of obstructive urolithiasis 
in bovines are aimed either at urolith removal for normal 
urine flow establishment or for urinary diversion to allow 

the time for the urinary tract to restore patency (Parrah, 
2009) in conjugation with supportive treatments like 
peritoneal lavage, urinary acidifiers and urinary 
antiseptics. Irrespective of the status of urinary bladder and 
urethra, all the cases of obstructive urolithiasis were 
surgically treated by tube cystostomy using Foleys 
catheter.Advantages of tube cystostomy include lower 
recurrence, preservation of reproductive function of the 
animal, an opportunity for the removal of cystic calculi and 
simplicity of technique. Tube cystotomy is simple, less 
time consuming, helps in early return of disturbed 
haemato-biochemical parameters, appropriate procedure 
for male animals intended for breeding and is associated 
with lesser complications (Mangotra et al., 2017).
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Table 3

Distribution pattern of cases of urolithiasis in 
different districts

Districts Number of Animals Percentage
 with obstructive (%)
 urolithiasis

Hisar 58 40.55
Bhiwani 29 20.27
Jind 17 11.88
Fatehabad 14 9.79
Churu     (Rajasthan) 6 4.19
Kaithal 6 4.19
Jhunjhunu (Rajasthan) 4 2.79
Sonipat 2 1.3
Rohtak 1 0.69
Mahendragarh 2 1.3
Rewari 1 0.69
Charkhi Dadri 1 0.69
Sirsa 1 0.69
Sangrur (Punjab) 1 0.69
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SUMMARY

 The study was conducted on 10 clinically dehydrated adult cattle. The fluid requirement and clinical parameters were evaluated and treated 
with electrolyte solution prepared by dissolving electrolytes in 20 liters of water. In all cases with dehydration, the changes in the body temperature 
remained statistically non-significant. The heart rate, pulse rate decreased after rehydration, however, respiration rate was elevated during treatment 
and decreased after completion of therapy. The packed cell volume, total erythrocyte count and hemoglobin were reduced significantly after therapy. 
Due to dehydration, there is increased protein concentration, which significantly decreased after rehydration therapy. The serum sodium values were 
at lower level before oral rehydration and reached up to normal levels while serum potassium was within normal range. In dehydrated animals, 
chloride levels were observed at lower side of the normal range. After rehydration therapy, chloride levels were increased and reached near normalcy 
indicating that this therapy is effective. Glucose levels did not differ significantly in dehydrated and rehydrated animals.

Keywords: Adult Cattle, Isotonic solution, Oral rehydration

ORAL REHYDRATION OF ADULT CATTLE USING ISOTONIC SOLUTION OF SUGAR, 
SODIUM CHLORIDE AND POTASSIUM CHLORIDE
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 Many diseases of animals cause dehydration 
including ruminal and enteric diseases, acute mastitis, 
acute metritis, milk fever and ketosis. Fluid therapy is the 
most important step to save dehydrated animal. However, 
the fluid requirement for large animal is very high and 
difficult to achieve at field conditions. Besides, it is very 
time consuming and expensive. Therefore, it is rarely 
adopted for large animals under field level. However, it is 
imperative to give fluid therapy in certain clinical 
situations and cannot be avoided. Since most dehydrated 
cattle have a metabolic alkalosis, it is necessary to use a 
non-alkalinizing oral electrolyte solution that does not 
contain bicarbonate, acetate or propionate (Smith, 2005). 
Oral administration can be done by using a full length 
orogastric tube and pumping in 20 to 50 litre of fluid, 
depending on rumen capacity and degree of dehydration. 
Non-chilled water mixed with electrolytes is the preferred 
fluid of choice and will replace the need for intravenous 
isotonic fluids. Thus, oral hydration through a pump 
system is the easiest way to rehydrate the cow under field 
level to provide important nutrients like water and 
electrolytes. The present study provides its detailed 
outcome in dehydrated animals.

 This study was conducted to evaluate the effect of 
oral rehydration therapy on dehydrated adult cattle. For 
this purpose, 10 cattle with dehydration were selected from 
Gorakshan Sabha, Dhantoli ,  Nagpur. Animal’s 
dehydration was monitored through skin tent test, eye 
position and mucus membrane characteristics as explained 

th th thby Kopcha (2008) at 0 , 24  and 48  h of therapy.

 The other parameters like body temperature, pulse, 
respiration rate, gait of animal, appetite, biochemical 

(serum protein, sodium, potassium, calcium, chloride and 
glucose) and hematological indices (PCV, Hb and TEC) 
were also recorded as per the standard methods. Oral 
electrolyte solution was prepared by dissolving Sugar (100 
g), NaCl (140 g) and KCl (25 g) in 20L of water (Jadhav, 
2015). The weight of the animal was calculated on the 
basis of formula described in official gazette of Prevention 
of cruelty to draught and pack animal rules, Government of 
India (1965).

2 Length (cm) × Girth  (cm)
Weight of animal (Kg) =
 10838

 Fluid deficit in liters was calculating using formula 
as mentioned below (Kopcha, 2008).

Fluid deficit in liters= Body weight (Kg.) × Estimated 
dehydration percentage.

 Animals were restrained properly in a travis before 
oral therapy. Orogastric tube was lubricated with glycerine 
and held gently over the base of the tongue and passed into 
the esophagus and finally in the rumen taking necessary 
precautions. The eructation of gases was indicative of 
proper placement of tube in the rumen. The electrolyte 
solution from rehydration unit was placed in rumen by 
water pump slowly. During the course of therapy, tube was 
moved forward and backward direction for expulsion of 
gases from rumen. After drenching electrolyte solution in 
the rumen, tube was removed slowly.

 Dehydrated adult animals were dull, depressed and 

recumbent. Sticky mucus membrane of eye, sunken eyes 

and long standing skin ridge was observed in the 

dehydrated animals. Constable et al. (1998) suggested a 

complete examination of eye position, skin elasticity and 

eye mucus membrane moistness in dehydrated animals. *Corresponding author: vetyogeshjadhav@gmail.com
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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Research Article

 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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All experimental animals were recumbent and showing 

stumbling gait. The appetite was decreased in two animals 

and three animals were totally anorectic, however, five 

animals showed normal feeding behavior. Kumar and 

Mandial (2002) also reported sunken eyes, reduced skin 

elasticity, depression, dullness and reduced appetite in 

dehydrated animals.

 Skin tent test was done by pinching the skin at neck 

region of dehydrated animals and time required for the skin 

fold to disappear was recorded. The readings of skin tent 

test and per cent dehydration are closely related to each 

other as the skin elasticity is lost due to loss of fluid from 

the body. From table 1, skin tent test values shows that skin 

returned to normal position after 8.70 seconds before oral 

rehydration therapy in severally dehydrated animals which 

was further improved and skin came to normal position 
th thafter 3.9 and 2.4 seconds at 24  and 48  hours after therapy, 

respectively. This indicated that the oral rehydration 

therapy is very effective in dehydrated animals. The body 

temperature in all dehydrated animals remained normal 

and averaged between 102 to 101.7° F (Table 2). These 

findings corroborates with findings of Constable et al. 

(2001) who reported unaltered rectal temperature in 

Table 2

Clinical Parameters

Animal No.  1 2 3 4 5 6 7 8 9 10 Average

Mucus membrane   0 hr DS DS DS DT DT DT DS DS DT DT

 24 hr DT DT DT M DT M DT DT DT DT

 48 hr M M DT M M M DT DT DT DT

Eye position   0 hr S Res Ob Sun Sv Res Ob Sun Sv Rs Ob Sun Sv Res Sv Res Sv Res Sv Res

 24 hr S Res S Res Ob Sun S Res Ob Sun S Res Ob Sun Ob Sun Ob Sun S Res

 48 hr No Res No Res S Res S Res S Res No Res S Res S Res S Res S Res

Gait   0 hr STU REC STU REC STF STU REC STF STF STU

 24 hr N STF STU STF STU STU STF STU STU N

 48 hr N STU N STU N N STU N N N

Appetite   0 hr DA AN DA N N AN N N N DA

 24 hr N AN N N N AN DA N N N

 48 hr N DA N N N DA N N N N

Body Temperature (°F)  0 hr 100.6 101.2 102.2 103.1 100.3 99.8 101.8 99.4 99.4 104.1 101.2

 24 hr 101.0 102.8 101.1 102.2 101.0 100.8 100.9 100.0 100.0 102.5 101.2

 48 hr 101.8 101.9 102.0 102.3 101.7 101.2 101.6 100.8 101.4 102.0 101.7

Pulse rate (per min.) & 0 hr 108 70 68 60 78 48 64 90 90 55 73.1

Heart Rate (per min.) 24 hr 82 72 60 64 68 55 58 70 70 59 65.8

 48 hr 75 63 58 66 69 48 62 63 63 57 62.4

Respiration Rate 0 hr 20 24 28 16 24 28 19 16 16 23 21.4

(per min.) 24 hr 19 24 22 20 22 22 16 21 23 17 20.6

 48 hr 18 18 24 24 23 18 23 24 25 19 21.6

DS- Dry sticky, DT- Dry tacky, M- Moist, No. Res- No Recession, S Res- Severe Recession, Ob Sun- Obviously Sunken, REC- Recumbent, STU- 
Stumbling Gait, STF- Stiff Gait N- Normal, AN- Anorexia, DA- Decreased Appetite, N- Normal Appetite

Table 1

Skin tent test, % dehydration and fluid given

Animal no. Body Skin tent test (seconds) % of fluid
 Weight    dehyd- given
 (kg) 0h 24h 48h ration (L)

1 191 6 3 0 10 19.1

2 180 6 2 0 10 18.0

3 247 15 3 3 10 24.7

4 191 7 4 3 10 19.1

5 247 10 5 4 10 24.7

6 255 6 2 0 10 25.5

7 210 9 5 3 10 21.0

8 188 10 6 4 10 18.8

9 195 10 6 4 10 19.5

10 210 8 3 3 10 21.0

 Average 8.7 3.9 2.4
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dehydrated animals. Average pulse rate and heart rate of 
ththese animals was 73.1 per minute at 0  hour, which was 

th threduced to 65.8 and 62.4 per minute at 24  and 48  hour 

after initiation of oral rehydration therapy (Table 2). Boyd 

et al. (1974) also reported normal temperature and pulse 

rate in dehydrated animals. However, Tennant et al. (1975) 

observed increased temperature and pulse rate in 

dehydrated calves. This may be due to variation in the age 

of the animals. The average respiration rate of animals was 
th21.4 per minute at 0  hour which reduced to 20.6 and 21.6 

th th
per minute at 24  and 48  hours after initiation of oral 

rehydration therapy. Similar observations were also 

reported by Boyd et al. (1974) who reported normal heart 

rates and respiration rates in dehydrated animals.
th The average packed cell volume was 32.78% at 0  

thhour which decreased to 25.99% at 24  hour of therapy 
thwhich was further increased to 23.51 at 48  hour. Similarly 

thtrend was also observed for total erythrocyte count at 0  
th th(4.87), 24  (4.72) and 48  (4.605) hour. The average 

th thhemoglobin level was 10.96, 8.51 and 7.92 gm% at 0 , 24  
thand 48  hour, respectively. The reduction in the values of 

thPCV, Hb and TEC at 24  hour after therapy indicated that 
ththe oral rehydration is required to be continued at 48  hour 

also. Similar trend was also reported by Benjamin (1981).

 The average serum protein level for dehydrated 
thanimals was 6.15 gm/dl at 0  hour which was reduced to 

th th5.66 and 5.22 gm/dl at 24  and 48  hour after therapy. The 

reduced serum protein value after oral rehydration therapy 

indicated that this therapy is very effective in correction of 

dehydration. Similar observations were also reported by 

Avanza (2004) and Benjamin (1981) who reported similar 

trend in dehydrated animals. The average value of serum 
th

sodium at 0  hour was 139.33 mmol/L which was elevated 
thto 139.69 mmol/L at 24  hour after initiation of therapy. 

thThis level was slightly reduced to 138.77 mmol/L at 48  

hours which indicated that this therapy should be 
th thcontinued at 24  and 48  hours also. The increase in the 

values of serum Sodium is indicative of rehydration in the 

animals. These findings are similar that of Dalton et. al. 

(1965) who reported increased serum sodium values after 

rehydration. The average serum chloride value was 
th th th102.61, 109.65 and 108.24 mEq/L at 0 , 24  and 48  hour 

of study period, respectively. However, these values are 

within normal physiological range. Similar findings were 

also recorded by Alone et al. (2000). The average value of 
th thserum calcium was 9.98, 9.69 and 9.70 mg/dl at 0 , 24  & 

th48  hours, respectively. The decreased level of serum 

calcium after oral rehydration was also recorded by 

Ribeiro et al. (2013) who performed rehydration in 

dehydrated cattle with continuous flow system.

 Thus, this study showed that oral rehydration should 

be done in dehydrated animals after assessing skin 

elasticity and different biochemical and hematological 

indices.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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All experimental animals were recumbent and showing 

stumbling gait. The appetite was decreased in two animals 

and three animals were totally anorectic, however, five 

animals showed normal feeding behavior. Kumar and 

Mandial (2002) also reported sunken eyes, reduced skin 

elasticity, depression, dullness and reduced appetite in 

dehydrated animals.

 Skin tent test was done by pinching the skin at neck 

region of dehydrated animals and time required for the skin 

fold to disappear was recorded. The readings of skin tent 

test and per cent dehydration are closely related to each 

other as the skin elasticity is lost due to loss of fluid from 

the body. From table 1, skin tent test values shows that skin 

returned to normal position after 8.70 seconds before oral 

rehydration therapy in severally dehydrated animals which 

was further improved and skin came to normal position 
th thafter 3.9 and 2.4 seconds at 24  and 48  hours after therapy, 

respectively. This indicated that the oral rehydration 

therapy is very effective in dehydrated animals. The body 

temperature in all dehydrated animals remained normal 

and averaged between 102 to 101.7° F (Table 2). These 

findings corroborates with findings of Constable et al. 

(2001) who reported unaltered rectal temperature in 

Table 2

Clinical Parameters

Animal No.  1 2 3 4 5 6 7 8 9 10 Average

Mucus membrane   0 hr DS DS DS DT DT DT DS DS DT DT

 24 hr DT DT DT M DT M DT DT DT DT

 48 hr M M DT M M M DT DT DT DT

Eye position   0 hr S Res Ob Sun Sv Res Ob Sun Sv Rs Ob Sun Sv Res Sv Res Sv Res Sv Res

 24 hr S Res S Res Ob Sun S Res Ob Sun S Res Ob Sun Ob Sun Ob Sun S Res

 48 hr No Res No Res S Res S Res S Res No Res S Res S Res S Res S Res

Gait   0 hr STU REC STU REC STF STU REC STF STF STU

 24 hr N STF STU STF STU STU STF STU STU N

 48 hr N STU N STU N N STU N N N

Appetite   0 hr DA AN DA N N AN N N N DA

 24 hr N AN N N N AN DA N N N

 48 hr N DA N N N DA N N N N

Body Temperature (°F)  0 hr 100.6 101.2 102.2 103.1 100.3 99.8 101.8 99.4 99.4 104.1 101.2

 24 hr 101.0 102.8 101.1 102.2 101.0 100.8 100.9 100.0 100.0 102.5 101.2

 48 hr 101.8 101.9 102.0 102.3 101.7 101.2 101.6 100.8 101.4 102.0 101.7

Pulse rate (per min.) & 0 hr 108 70 68 60 78 48 64 90 90 55 73.1

Heart Rate (per min.) 24 hr 82 72 60 64 68 55 58 70 70 59 65.8

 48 hr 75 63 58 66 69 48 62 63 63 57 62.4

Respiration Rate 0 hr 20 24 28 16 24 28 19 16 16 23 21.4

(per min.) 24 hr 19 24 22 20 22 22 16 21 23 17 20.6

 48 hr 18 18 24 24 23 18 23 24 25 19 21.6

DS- Dry sticky, DT- Dry tacky, M- Moist, No. Res- No Recession, S Res- Severe Recession, Ob Sun- Obviously Sunken, REC- Recumbent, STU- 
Stumbling Gait, STF- Stiff Gait N- Normal, AN- Anorexia, DA- Decreased Appetite, N- Normal Appetite

Table 1

Skin tent test, % dehydration and fluid given

Animal no. Body Skin tent test (seconds) % of fluid
 Weight    dehyd- given
 (kg) 0h 24h 48h ration (L)

1 191 6 3 0 10 19.1

2 180 6 2 0 10 18.0

3 247 15 3 3 10 24.7

4 191 7 4 3 10 19.1

5 247 10 5 4 10 24.7

6 255 6 2 0 10 25.5

7 210 9 5 3 10 21.0

8 188 10 6 4 10 18.8

9 195 10 6 4 10 19.5

10 210 8 3 3 10 21.0

 Average 8.7 3.9 2.4
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dehydrated animals. Average pulse rate and heart rate of 
ththese animals was 73.1 per minute at 0  hour, which was 

th threduced to 65.8 and 62.4 per minute at 24  and 48  hour 

after initiation of oral rehydration therapy (Table 2). Boyd 

et al. (1974) also reported normal temperature and pulse 

rate in dehydrated animals. However, Tennant et al. (1975) 

observed increased temperature and pulse rate in 

dehydrated calves. This may be due to variation in the age 

of the animals. The average respiration rate of animals was 
th21.4 per minute at 0  hour which reduced to 20.6 and 21.6 

th th
per minute at 24  and 48  hours after initiation of oral 

rehydration therapy. Similar observations were also 

reported by Boyd et al. (1974) who reported normal heart 

rates and respiration rates in dehydrated animals.
th The average packed cell volume was 32.78% at 0  

thhour which decreased to 25.99% at 24  hour of therapy 
thwhich was further increased to 23.51 at 48  hour. Similarly 

thtrend was also observed for total erythrocyte count at 0  
th th(4.87), 24  (4.72) and 48  (4.605) hour. The average 

th thhemoglobin level was 10.96, 8.51 and 7.92 gm% at 0 , 24  
thand 48  hour, respectively. The reduction in the values of 

thPCV, Hb and TEC at 24  hour after therapy indicated that 
ththe oral rehydration is required to be continued at 48  hour 

also. Similar trend was also reported by Benjamin (1981).

 The average serum protein level for dehydrated 
thanimals was 6.15 gm/dl at 0  hour which was reduced to 

th th5.66 and 5.22 gm/dl at 24  and 48  hour after therapy. The 

reduced serum protein value after oral rehydration therapy 

indicated that this therapy is very effective in correction of 

dehydration. Similar observations were also reported by 

Avanza (2004) and Benjamin (1981) who reported similar 

trend in dehydrated animals. The average value of serum 
th

sodium at 0  hour was 139.33 mmol/L which was elevated 
thto 139.69 mmol/L at 24  hour after initiation of therapy. 

thThis level was slightly reduced to 138.77 mmol/L at 48  

hours which indicated that this therapy should be 
th thcontinued at 24  and 48  hours also. The increase in the 

values of serum Sodium is indicative of rehydration in the 

animals. These findings are similar that of Dalton et. al. 

(1965) who reported increased serum sodium values after 

rehydration. The average serum chloride value was 
th th th102.61, 109.65 and 108.24 mEq/L at 0 , 24  and 48  hour 

of study period, respectively. However, these values are 

within normal physiological range. Similar findings were 

also recorded by Alone et al. (2000). The average value of 
th thserum calcium was 9.98, 9.69 and 9.70 mg/dl at 0 , 24  & 

th48  hours, respectively. The decreased level of serum 

calcium after oral rehydration was also recorded by 

Ribeiro et al. (2013) who performed rehydration in 

dehydrated cattle with continuous flow system.

 Thus, this study showed that oral rehydration should 

be done in dehydrated animals after assessing skin 

elasticity and different biochemical and hematological 

indices.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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