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SUMMARY

 The present study was conducted in Veterinary Clinical Complex, College of Veterinary Sciences, LUVAS over a period of 1 year from 
August 2017 to July 2018. The incidence, age, sex, duration, feeding and managemental practices and area wise occurrence of urolithiasis in buffalo 
calves of Haryana were analyzed during the study period. A total of 343 buffalo calves were brought to hospital during the study period put of which 
143 cases were found to be suffering from obstructive urolithiasis forming 41.69% incidence among buffalo calves. Male intact calves were found to 
be more affected than females. Two to four months old calves had a higher incidence (57.3%) when compared to other age groups. Most cases of 
urolithiasis were presented during the winter months from November to February. All male calves and few female calves were treated surgically by 
tube cystotomy using Foley’s catheter whereas remaining female calves were catheterized with infant feeding tube. Surgical treatment in conjugation 
with per oral feeding of ammonium chloride had favourable prognosis.
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 Urolithiasis is the formation of uroliths which may 
lodge anywhere in the urinary system but most frequently 
at the distal end of sigmoid flexure in ruminants leading to 
obstruction in urine flow (Radostits et al., 2000). 
Obstructive urolithiasis is frequently encountered surgical 
condition in all species of animals but most commonly in 
cattle, buffalo and sheep (Mangotra et al., 2017). The 
condition results in a series of abnormalities that arise from 
a failure of excretory process and accumulation of waste 
products in the body with fluid and electrolyte disturbances 
(Bayoumi and Attia, 2017). Both males and females are 
affected; however, urinary blockage is an important problem 
only in males because of the anatomical confirmation of 
their urinary tract (Larson, 1996).

 Major predisposing factors leading to urolith 
formation include increased urinary salt concentration, 
decreased urinary protective colloids, urinary tract 
infection, hypovitaminosis A, hypervitaminosis D, 
decreased water intake, increased insensible water losses, 
sulphonamide precipitation in urine, changes in urine pH 
and early age castration (Gutierrez et al., 2000). The 
calculi may be lodged in any part of the urinary tract 
starting from renal pelvis to glans penis but the lodgement 
of the urolith in the bladder neck and urethra may lead to 
complete obstruction to urine flow thereby enhancing the 
acuteness and severity of the condition (Parrah, 2009). The 
present study was conducted to give an insight into the 
occurrence of obstructive urolithiasis on the basis of age, 
sex, season, managemental practices and influence of 
geographical factors on its incidence in different districts 
of Haryana.

 The present study was conducted for a period of one 

year from August 2017 to July 2018 on buffalo calves 
brought to Veterinary Clinical Complex, LUVAS, Hisar 
suffering from retention of urine due to obstructive 
urolithiasis, The diagnosis of the condition was made based 
on history and clinical signs like anuria/dysuria, bilateral 
distended abdomen, unsuccessful attempts at urination, 
frequent lying and rising up, pulsation of urethra, pain on 
abdominal palpation,  kicking at belly and fluid thrill on 
abdominal ballottement. A complete history regarding the 
age and sex of the animal, duration of illness, managemental 
practices, feeding habits of the animal and early signs of 
the disease were recorded. Clinical examination was 
performed to assess the degree of dehydration and the 
status of the urinary bladder and urethra. Physiological 
parameters were examined before the surgical 
intervention. All the cases were surgically treated by tube 
cystostomy using Foleys catheter in combination with 
urinary alkaliser Ammonium chloride @ 500mg per kg 
body weight orally for a period of 2-3 weeks.

 During the period of August 2017 to July 2018, 343 
buffalo calves were presented to surgery section of 
Veterinary Clinical Complex for treatment among which 
143 cases were found to be suffering from obstructive 
urolithiasis. Thus, the hospital incidence of obstructive 
urolithiasis in buffalo calves accounted to about 41.69%. 
Most of the buffalo calves brought with the complaint of 
obstructive urolithiasis had ruptured urinary bladder 
characterised by bilaterally distended abdomen and signs 
of dehydration and few cases had urethral rupture 
characterised by oedematous swelling around the preputial 
area. All the cases irrespective of the status of urinary bladder 
and urethra were treated surgically by tube cystostomy. 
Large defects in the bladder were repaired using absorbable *Corresponding author: drribusurgeryvet@gmail.com
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suture material during intraoperative procedure.

 Among the 143 cases presented for surgical 
treatment of obstructive urolithiasis, higher incidence was 
observed among males (121, 84.61%) in comparison to 
females (22, 5.38%). This is attributed to the anatomical 
conformation of the urinary tract which is long and 
tortuous in males (Gasthuys et al., 1993) in comparison to 
females having shorter and wider urethra allowing the 
urolith to pass easily (Matthews, 1999).

 Among the buffalo calves, a higher incidence was 
noticed in the age group of 2-4 months (82, 57.3%) 
followed by 0-2 months (44, 30.7%) (Table 1). Similar 
results were also observed by Kushwaha et al. (2009) who 
reported a higher incidence in age groups of 2-4 months. 
Fazili and Ansari (2007) have also reported an incidence of 
89% in the age group of 2-6 months in bovines. Feeding of 
concentrates for rapid weight gain and change over from 
pre-ruminant to ruminant stage could be the predisposing 
cause for higher incidence (Kushwaha et al., 2009). As the 
urethral diameter and strength of urethralis muscle are 
controlled by testosterone hormone which is lower in 
younger males, the younger males are unable to expel even 
the small calculi from the urethra leading to urethral 
obstruction (Radostits et al., 2000).

 Season also tends to have an influence on the 
occurrence of urolithiasis in bovine calves. A higher 
incidence was observed during winter period from 
November to February (63.93%) with maximum 
incidence in January. Previous studies by Kushwaha et al., 
(2009) and Parrah (2009) also reported a higher incidence 
of obstructive urolithiasis during winter months. Reduced 
water consumption, lack of green fodder causing 
hypovitaminosis A and increased feeding of concentrates 
are considered to be the major contributors of urolithiasis 
during winter months. Vitamin A deficiency led to 
epithelial cell desquamation and establishment of nidus for 
urolith formation (Radostits et al., 2000). Feeding of 
concentrates at frequent intervals during winter months 

induces the release of ADH hormone which causes a 
marked but transient decline in urine output and an 
increase in urine concentration (Bailey, 1981). In addition 
feeding of concentrates like wheat bran and rice bran 
which are rich in phosphorus caused an increased 
excretion of  phosphates in urine which along with 
decreased urine pH and increased urine concentration and 
concurrent hypovitaminosis A trigger surolith particularly 
struvite crystal formation.

 The duration of obstruction for clinical presentation 
of buffalo calves varied from 1 day to 10 days with maximum 
number of cases presented within 1-2 days (63, 44.05%) 
followed by 3-4 days (57, 39.86%) (Table 2). The delayed 
presentation might be due to the initial treatment given by 
the local veterinarian under field conditions, lack of awareness 
about the condition and economic factors associated with 
transport and treatment cost. Rupture of urinary bladder 
provided relief to the animal and the animal became 
asymptomatic for 1-2 days (Monghan and Boy, 1990).

 Most of the buffalo calves presented with obstructive 
urolithiasis had ruptured urinary bladder. Rupture of 
urinary bladder is more likely to occur with complete 
obstruction of the urethra (Radostits et al., 2000). The high 
occurrence of urinary bladder rupture can be attributed to 
the lack of awareness about the condition, delayed 
diagnosis and delayed presentation to the hospital. Use of 
diuretic injection (Frusemide) in field conditions with the 
misconception to increase urine output have also increased 
the occurrence.

 In this study, a relationship between occurrence of 
urolithiasis and geographical pattern of distribution in the 
districts of Haryana and neighbouring states based on soil 
and water mineral profiles was made relying on published 
data (Table 3). Cases of obstructive urolithiasis was 
presented from 11 districts of Haryana, 2 districts of Rajasthan 
and one district of Punjab with a higher incidence observed 
from Hisar (58, 40.55%) followed from Bhiwani (29, 
20.27%) and Jind (17, 11.88%). The high incidence from 
Hisar district may be due to the high calcium content of the 
fodder (1.30%) than the critical level (<0.30%) (Mann et al., 

Table 2

Duration of clinical presentation of buffalo calves 
with obstructive urolithiasis

Duration of illness Number of Males Females
 animals

1-2 Days 63 57 6
3-4 Days 57 47 10
5-6 Days 18 15 3
7-8 Days 3 2 1
9-10 Days 2 1 1

Table 1

Incidence of obstructive urolithiasis in different age 
groups

Age Group  Number of animals Percentage (%)
 affected

0-2 months 44 30.7
2-4 months 82 57.3
4-6 months 8 5.59
6-8 months 5 3.49
8-10 months 2 1.39
10-12 months 0 0
1-1.5 years 2 1.39
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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 
Salmonella genes
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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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SUMMARY

 The present study was conducted in Veterinary Clinical Complex, College of Veterinary Sciences, LUVAS over a period of 1 year from 
August 2017 to July 2018. The incidence, age, sex, duration, feeding and managemental practices and area wise occurrence of urolithiasis in buffalo 
calves of Haryana were analyzed during the study period. A total of 343 buffalo calves were brought to hospital during the study period put of which 
143 cases were found to be suffering from obstructive urolithiasis forming 41.69% incidence among buffalo calves. Male intact calves were found to 
be more affected than females. Two to four months old calves had a higher incidence (57.3%) when compared to other age groups. Most cases of 
urolithiasis were presented during the winter months from November to February. All male calves and few female calves were treated surgically by 
tube cystotomy using Foley’s catheter whereas remaining female calves were catheterized with infant feeding tube. Surgical treatment in conjugation 
with per oral feeding of ammonium chloride had favourable prognosis.

Keywords: Buffalo Calves, Cystotomy, Foley’s Catheter, Urolithiasis
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 Urolithiasis is the formation of uroliths which may 
lodge anywhere in the urinary system but most frequently 
at the distal end of sigmoid flexure in ruminants leading to 
obstruction in urine flow (Radostits et al., 2000). 
Obstructive urolithiasis is frequently encountered surgical 
condition in all species of animals but most commonly in 
cattle, buffalo and sheep (Mangotra et al., 2017). The 
condition results in a series of abnormalities that arise from 
a failure of excretory process and accumulation of waste 
products in the body with fluid and electrolyte disturbances 
(Bayoumi and Attia, 2017). Both males and females are 
affected; however, urinary blockage is an important problem 
only in males because of the anatomical confirmation of 
their urinary tract (Larson, 1996).

 Major predisposing factors leading to urolith 
formation include increased urinary salt concentration, 
decreased urinary protective colloids, urinary tract 
infection, hypovitaminosis A, hypervitaminosis D, 
decreased water intake, increased insensible water losses, 
sulphonamide precipitation in urine, changes in urine pH 
and early age castration (Gutierrez et al., 2000). The 
calculi may be lodged in any part of the urinary tract 
starting from renal pelvis to glans penis but the lodgement 
of the urolith in the bladder neck and urethra may lead to 
complete obstruction to urine flow thereby enhancing the 
acuteness and severity of the condition (Parrah, 2009). The 
present study was conducted to give an insight into the 
occurrence of obstructive urolithiasis on the basis of age, 
sex, season, managemental practices and influence of 
geographical factors on its incidence in different districts 
of Haryana.

 The present study was conducted for a period of one 

year from August 2017 to July 2018 on buffalo calves 
brought to Veterinary Clinical Complex, LUVAS, Hisar 
suffering from retention of urine due to obstructive 
urolithiasis, The diagnosis of the condition was made based 
on history and clinical signs like anuria/dysuria, bilateral 
distended abdomen, unsuccessful attempts at urination, 
frequent lying and rising up, pulsation of urethra, pain on 
abdominal palpation,  kicking at belly and fluid thrill on 
abdominal ballottement. A complete history regarding the 
age and sex of the animal, duration of illness, managemental 
practices, feeding habits of the animal and early signs of 
the disease were recorded. Clinical examination was 
performed to assess the degree of dehydration and the 
status of the urinary bladder and urethra. Physiological 
parameters were examined before the surgical 
intervention. All the cases were surgically treated by tube 
cystostomy using Foleys catheter in combination with 
urinary alkaliser Ammonium chloride @ 500mg per kg 
body weight orally for a period of 2-3 weeks.

 During the period of August 2017 to July 2018, 343 
buffalo calves were presented to surgery section of 
Veterinary Clinical Complex for treatment among which 
143 cases were found to be suffering from obstructive 
urolithiasis. Thus, the hospital incidence of obstructive 
urolithiasis in buffalo calves accounted to about 41.69%. 
Most of the buffalo calves brought with the complaint of 
obstructive urolithiasis had ruptured urinary bladder 
characterised by bilaterally distended abdomen and signs 
of dehydration and few cases had urethral rupture 
characterised by oedematous swelling around the preputial 
area. All the cases irrespective of the status of urinary bladder 
and urethra were treated surgically by tube cystostomy. 
Large defects in the bladder were repaired using absorbable *Corresponding author: drribusurgeryvet@gmail.com
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suture material during intraoperative procedure.

 Among the 143 cases presented for surgical 
treatment of obstructive urolithiasis, higher incidence was 
observed among males (121, 84.61%) in comparison to 
females (22, 5.38%). This is attributed to the anatomical 
conformation of the urinary tract which is long and 
tortuous in males (Gasthuys et al., 1993) in comparison to 
females having shorter and wider urethra allowing the 
urolith to pass easily (Matthews, 1999).

 Among the buffalo calves, a higher incidence was 
noticed in the age group of 2-4 months (82, 57.3%) 
followed by 0-2 months (44, 30.7%) (Table 1). Similar 
results were also observed by Kushwaha et al. (2009) who 
reported a higher incidence in age groups of 2-4 months. 
Fazili and Ansari (2007) have also reported an incidence of 
89% in the age group of 2-6 months in bovines. Feeding of 
concentrates for rapid weight gain and change over from 
pre-ruminant to ruminant stage could be the predisposing 
cause for higher incidence (Kushwaha et al., 2009). As the 
urethral diameter and strength of urethralis muscle are 
controlled by testosterone hormone which is lower in 
younger males, the younger males are unable to expel even 
the small calculi from the urethra leading to urethral 
obstruction (Radostits et al., 2000).

 Season also tends to have an influence on the 
occurrence of urolithiasis in bovine calves. A higher 
incidence was observed during winter period from 
November to February (63.93%) with maximum 
incidence in January. Previous studies by Kushwaha et al., 
(2009) and Parrah (2009) also reported a higher incidence 
of obstructive urolithiasis during winter months. Reduced 
water consumption, lack of green fodder causing 
hypovitaminosis A and increased feeding of concentrates 
are considered to be the major contributors of urolithiasis 
during winter months. Vitamin A deficiency led to 
epithelial cell desquamation and establishment of nidus for 
urolith formation (Radostits et al., 2000). Feeding of 
concentrates at frequent intervals during winter months 

induces the release of ADH hormone which causes a 
marked but transient decline in urine output and an 
increase in urine concentration (Bailey, 1981). In addition 
feeding of concentrates like wheat bran and rice bran 
which are rich in phosphorus caused an increased 
excretion of  phosphates in urine which along with 
decreased urine pH and increased urine concentration and 
concurrent hypovitaminosis A trigger surolith particularly 
struvite crystal formation.

 The duration of obstruction for clinical presentation 
of buffalo calves varied from 1 day to 10 days with maximum 
number of cases presented within 1-2 days (63, 44.05%) 
followed by 3-4 days (57, 39.86%) (Table 2). The delayed 
presentation might be due to the initial treatment given by 
the local veterinarian under field conditions, lack of awareness 
about the condition and economic factors associated with 
transport and treatment cost. Rupture of urinary bladder 
provided relief to the animal and the animal became 
asymptomatic for 1-2 days (Monghan and Boy, 1990).

 Most of the buffalo calves presented with obstructive 
urolithiasis had ruptured urinary bladder. Rupture of 
urinary bladder is more likely to occur with complete 
obstruction of the urethra (Radostits et al., 2000). The high 
occurrence of urinary bladder rupture can be attributed to 
the lack of awareness about the condition, delayed 
diagnosis and delayed presentation to the hospital. Use of 
diuretic injection (Frusemide) in field conditions with the 
misconception to increase urine output have also increased 
the occurrence.

 In this study, a relationship between occurrence of 
urolithiasis and geographical pattern of distribution in the 
districts of Haryana and neighbouring states based on soil 
and water mineral profiles was made relying on published 
data (Table 3). Cases of obstructive urolithiasis was 
presented from 11 districts of Haryana, 2 districts of Rajasthan 
and one district of Punjab with a higher incidence observed 
from Hisar (58, 40.55%) followed from Bhiwani (29, 
20.27%) and Jind (17, 11.88%). The high incidence from 
Hisar district may be due to the high calcium content of the 
fodder (1.30%) than the critical level (<0.30%) (Mann et al., 

Table 2

Duration of clinical presentation of buffalo calves 
with obstructive urolithiasis

Duration of illness Number of Males Females
 animals

1-2 Days 63 57 6
3-4 Days 57 47 10
5-6 Days 18 15 3
7-8 Days 3 2 1
9-10 Days 2 1 1

Table 1

Incidence of obstructive urolithiasis in different age 
groups

Age Group  Number of animals Percentage (%)
 affected

0-2 months 44 30.7
2-4 months 82 57.3
4-6 months 8 5.59
6-8 months 5 3.49
8-10 months 2 1.39
10-12 months 0 0
1-1.5 years 2 1.39

39

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 
Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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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

93

Haryana Vet. (March, 2020) 59(SI), 93-95 Short Communication

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
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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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different methods of estrus synchronisation protocols in 
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