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Table 4. Distribution of dairy farmers according to 
knowledge level score regarding prolapse

S. No. Knowledge level Group I Group II Group III
  (n= 100) (n= 100) (n= 100)

1. Low (< 3) 4 (4.00) 0 (0.00) 0 (0.00)

2. Medium (3-7) 78 (78.00) 62 (62.00) 56 (56.00)

3. High (> 7) 18 (18.00) 38 (38.00) 44 (44.00)

Figure in parenthesis indicate percentage

Table 5. Pearson’s Correlation coefficient ‘r’ value of 
Socio-personal and communication parameters 
with knowledge of prolapse

Pearson’s Socio-personal and communication parameters
correlation
coefficient Age Education Land Mass Training
‘r’   Holding Media
    Exposure

Knowledge -0.317** 0.201** 0.046 0.073 0.151**
about Genital
prolapse

(**) Correlation is significant at the 0.01 level (2-tailed).

Punjab is practiced mostly by mature dairy farmers with 
small land holding. There is significant difference in 
knowledge level of dairy farmers (about genital prolapse 
in dairy animals), who are visiting different Veterinary 
institutions and knowledge level mostly fall in to medium 
knowledge category. So, more extension programme for 
knowledge enhancement should be formulated keeping in 
view the place and socio-personal characteristics of dairy 
farmers.
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farmers about prolapse

Knowledge score about prolapse  (Mean Score ± S.E)

Group I (n= 100)  Group II (n= 100) Group III (n=100)
a b b6.04 ± 0.18  6.92 ± 0.19  7.08 ± 0.19

Means in rows with different superscript are significant at P< 0.05
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 The key for optimum fertility in dairy cow and buffalo 
herds is the healthy or ambient uterine environment since 
any disturbances of endometrium affected the normal 
reproductive functions and culminated to infertility or 
subfertility in terms of repeat breeding (Jabbour et al., 
2009; Sheldon et al., 2009). Postpartum uterine infection 
has been associated with the delayed uterine involution 
followed with increased service period and in turn 
increased calving intervals culminating in economic losses 
(Gahlot, 2016). Subclinical endometritis is an important 
cause of repeat breeding and usually remains undiagnosed 
(Dutt et al., 2017). Endometrial cytology is considered as a 
reference method for cytological diagnosis of subclinical 
endometritis, because of quality of sample obtained by 
either low volume uterine flushing or cytobrush with great 
repeatability of the test (Kasimanickam et al., 2005). 
Uterine discharge molecules could be used to diagnose the 
SCE in buffaloes (Gahlot et al., 2017). However, no published 
data was available on physical (turbidity, specific gravity 
and electrical resistance) and analytical parameters like 
electrolyte concentration (sodium, potassium, chloride) 
and enzymes (leucocyte esterase, catalase and superoxide 
dismutase) pertaining to subclinical and clinical endometritis 
in buffaloes. In this context, the present study was designed 
to estimate the changes in physicaland analytical parameters 
of uterine discharge of SCE, CE affected in comparison 
with normal healthy buffaloes without endometritis.

MATERIALS AND METHODS

 The lactating postpartum buffaloes with history of 
failure of conception even after three consecutive artificial 
inseminations (repeat breeder) presented to the Gynaecology 
Unit, NTR College of Veterinary Science, Gannavaram 
and buffaloes maintained at informal small dairy units 
located in and around Gannavaram, Krishna District, 
Andhra Pradesh were screened. The uterine discharge was 
collected by uterine flushing technique from all the 
selected buffaloes at the time of estrus as described by 
Nehru et al. (2019). Clear uterine discharge with less than 
5% of PMN cells and clear uterine discharge with more 
than 5 percentage PMN on cytology considered as normal 
and SCE affected buffaloes, respectively. However, uterine 
discharges with flakes of pusand abundant PMN cells on 
cytology were considered as CE as described by Sheldon et 
al. (2009) and Gahlot et al. (2016). An attempt was made to 
estimate the physical (Turbidity, Specific gravity and 
Electrical resistance) and analytical characteristics 
(electrolytes, enzymes) of uterine discharge of normal 
(n=10) and endometritis (subclinical (n=10) and clinical 
(n=10)) affected buffaloes on the day of estrus when 
presented for treatment.

Physical characteristics of uterine discharge:

Turbidity: Turbidity of uterine discharge sample was 
measured by using digital Nephelo-Turbidity meter and 
expressed in Nephelometric turbidity unit (NTU).
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trus 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 sync
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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Specific gravity (SG): Specific gravity of uterine 
discharge sample was measured by using digital specific 

3gravity meter and expressed in g/cm .

Electrical resistance: Electrical resistance of uterine 
discharge sample was measured by using electrical 
conductivity meter as per procedure described by Ahmed 

et al. (2017) and expressed in Ohm ().

Analytical characteristics of uterine discharge:

Electrolytes concentration: Electrolytes concentration of 
uterine discharge sample were measured by using Elyte kit 
(Tulip diagnostics Pvt. Ltd.,) and expressed in mmol/l.

Enzymes concentration:

Leucocyte esterase enzyme: Leucocyte esterase enzyme 
concentration of uterine discharge sample was assessed by 
using Leucocyte esterase ELISA Kit and expressed in 
ng/ml.

Catalase enzyme: Catalase enzyme concentration of 
uterine discharge sample was assessed as procedure 
described by Aebi (1983) and enzyme activity was 
calculated as mM H O  utilized/min/mg protein, using a 2 2

molar extinction coefficient of 43.6 M-1 cm-1.

Superoxide dismutase (SOD) enzyme: SOD enzyme 
concentration was estimated as procedure described by 
Madesh and Balasubramanian (1998).

RESULTS AND DISCUSSION

 The mean level turbidity was significantly (P0.01) 

higher in CE affected buffaloes (0.55±0.19) than SCE 
(0.14±0.31) affected and normal healthy buffaloes 
(0.05±0.00). However, the mean levels of turbidity were 
non-significantly (P>0.05) higher in the uterine discharge 
of SCE buffaloes (0.14±0.31) than normal (0.05±0.00) 
healthy buffaloes (Table 1). The mean levels of turbidity 
were significantly higher in CE affected buffaloes might 
be due to the presence of higher bacterial load and 
excessive levels of metabolites in the uterine lumen of 
buffaloes affected with different grades of endometritis 
(Bondurant, 1999 and Miller et al., 2007). It was inferred 
that turbidity level in uterine discharge was increased in 
accordance with degree of uterine infection.

 The mean specific gravity (SG) was significantly 

(P0.05) higher in CE affected buffaloes (1.10±0.00) than 

SCE (1.06±0.00) affected and normal healthy buffaloes 
(1.03±0.00). However, the mean SG was non-significantly 
(P>0.05) higher in the uterine discharge of SCE buffaloes 
(1.06±0.00) than normal (1.03±0.00) healthy buffaloes 
(Table 1). The mean levels of SG were significantly higher 
in clinical endometritis affected buffaloes correlated with 
presence of extra substances in the uterine discharge viz., 

debris, cellular components, inflammatory exudates, 
bacterial metabolites and probably flakes of pus or 
purulent material (Machado et al., 2012). It was inferred 
that SG could help the clinician to differentiate between 
SCE and CE when used in combination with turbidity 
assessment of uterine discharge sample.

 The mean electrical resistance (ER) was significantly 

(P0.01) higher in CE affected buffaloes (180.09±7.71) 

than SCE (148.15±8.43 Ù) affected and normal healthy 
buffaloes (132.06±7.80). However, the mean ER was non-
significantly (P>0.05) higher in the uterine discharge of 
SCE buffaloes (148.15±8.43) than normal (132.06±7.80) 
healthy buffaloes (Table 1). The mean electrical 
resistance(ER) was significantly higher in CE affected 
buffaloes might be due to the presence excessive 
inflammatory products in the uterine discharge.

 Collectively, the mean concentrations of turbidity, 
SG and ER was significantly (P<0.05) higher in CE 
affected buffaloes as compared to SCE affected and 
normal healthy buffaloes. However, mean concentrations 
of turbidity, SG and ER were non-significantly (P>0.05) 
higher in the uterine discharge of SCE buffaloes than 
normal healthy buffaloes.

 The mean concentrations of sodium was significantly 

(P0.05) lower in CE affected buffaloes (82.22±5.04) than 

SCE (104.19±3.94) affected and normal healthy buffaloes 
(118.19±6.27). However, mean concentrations of sodium 
was non-significantly (P>0.05) lower in the uterine 
discharge of SCE buffaloes (104.19±3.94) as compared to 
normal (118.19±6.27) healthy buffaloes. The mean 

concentrations of potassium was significantly (P0.05) 

higher in CE affected buffaloes (11.59±1.11) than normal 
healthy buffaloes (7.82±0.56), while the potassium 
concentration was moderately higher in SCE (9.10±1.05) 
affected buffaloes as compared to normal healthy 
buffaloes (7.82±0.56) and moderately lower as compared 
to CE affected (11.59±1.11) buffaloes. The mean 

concentrations of chloride was significantly (P0.05) 

higher in CE affected buffaloes (36.18±3.10) as compared 
to SCE (27.82±1.36) affected and normal healthy buffaloes 
(24.06±1.69). However, the mean concentrations of 
chloride was non-significantly (P>0.05) higher in the 
uterine discharge of SCE buffaloes (27.82±1.36) than 
normal (24.06±1.69) healthy buffaloes (Table 2). Higher 
concentrations of chloride and potassium in the uterine 
discharge of the present study reflected the increased 
concentration of electrolytes present in the lumen of the 
uterus in relation to degree of uterine infections as a result 
of endometrial insult in cyclical animal as stated by 
Igarashi (1954) and Heap (1962).
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 On the whole, the mean electrolyte concentrations 
(potassium and chloride) were significantly altered in CE 
affected buffaloes as compared to SCE affected and normal 
healthy buffaloes. However, the mean concentrations of 
potassium and chloride (mmol/l) were not much altered in 
the uterine discharge of SCE buffaloes than normal buffaloes.

 The mean concentrations of leucocyte esterase enzyme 

(LE) were significantly (P0.05) higher in CE affected 

buffaloes than SCE affected and normal healthy buffaloes, 
(Table 3). The mean concentrations of catalase enzyme were 

significantly (P0.05) higher in CE affected buffaloes than 

SCE affected and normal buffaloes (Table 3).

 The mean concentrations of SOD were significantly 

(P0.05) lower in CE affected buffaloes than normal and 

SCE affected buffaloes. However, mean concentrations of 
SOD were not much altered in the uterine discharge of 
subclinical endometritic buffaloes and normal healthy 
buffaloes (Table 3). Enzyme concentrations in uterine 
discharges of normal, SCE and CE affected buffaloes were 

increased in concentration especially that of LE (ng/ml) 
and catalase (µmol) enzymes, which increased with 
severity of uterine infection. While, SOD activity was 
decreased with increase in severity of uterine infection.

 The results of present study were comparable with 

the reports of Gahlot et al. (2017) who observed LE 

concentrations (IU/L) in uterine fluid were non-

significantly differed between CE buffaloes and normal 

buffaloes, similarly between SCE and normal buffaloes. 

Variations in the concentration of LE in the present study 

might be due to the activity of LE, an enzyme produced 

from neutrophils and was elevated in inflammatory 

exudate (Cheong et al., 2012, Couto et al., 2013 and 

Nazhat et al., 2018). Increased concentration of catalase 

enzyme in CE culminated to the generation of free 

radicals, which in turn aggravated the inflammatory 

reaction resulting in reduction of uterine muscle activity 

and reduced the uterine muscle tone causing build-up of 

inflammatory products in the lumen of the uterus, thus 

Table 1. The physical characteristics of uterine discharge (Mean±SE) in normal, subclinical and clinical endometritic 
buffaloes

Physical characteristics Normal Subclinical Clinical F-value
 (n=10) endometritis endometritis
  (n=10) (n=10)

b b aTurbidity (NTU) 0.05±0.00  0.14±0.31  0.55±0.19  5.667
3 b b aSpecific gravity (g/cm ) 1.03±0.00  1.06±0.00  1.10±0.00  28.141

b b aElectrical resistance () 132.06±7.80  148.15±8.43  180.09±7.71  9.357

Means bearing different superscripts (ab) differ significantly (P0.01 or P0.05) within a row

Table 2. The electrolyte concentration (Mean±SE) in uterine discharge of normal, subclinical and clinical endometritic 
buffaloes

Electrolyte concentration Normal Subclinical Clinical F-value
 (n=10) endometritis endometritis
  (n=10) (n=10)

a a bSodium(mmol/l) 118.19±6.27  104.19±3.94  82.22±5.04  12.259
b ab aPotassium(mmol/l) 7.82±0.56  9.10±1.05  11.59±1.11  4.145
b b aChloride(mmol/l) 24.06±1.69  27.82±1.36  36.18±3.10  8.044

Means bearing different superscripts (ab) differ significantly (P0.01 or P0.05) within a row

Table 3. The enzymes concentration (Mean±SE) in uterine discharge of normal, subclinical and clinical endometritic buffaloes

Electrolyte concentration Normal Subclinical Clinical F-value
 (n=10) endometritis endometritis
  (n=10) (n=10)

b ab aLeucocyte esterase (ng/ml) 0.17±0.01  0.24±0.05  0.28±0.07  5.951
b ab aCatalase (µmol of H O  52.94±3.74  63.17±4.88  68.89±3.94  3.6622 2

Consumed/min/mg of protein)
b b aSuperoxide dismutase 4.65±0.21  4.10±0.28  2.61±0.30  15.032

(Units/min/mgof protein)

Means bearing different superscripts (ab) differ significantly 0.01 or P0.05) within a row
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trus 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 sync

1 22

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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Specific gravity (SG): Specific gravity of uterine 
discharge sample was measured by using digital specific 

3gravity meter and expressed in g/cm .

Electrical resistance: Electrical resistance of uterine 
discharge sample was measured by using electrical 
conductivity meter as per procedure described by Ahmed 

et al. (2017) and expressed in Ohm ().

Analytical characteristics of uterine discharge:

Electrolytes concentration: Electrolytes concentration of 
uterine discharge sample were measured by using Elyte kit 
(Tulip diagnostics Pvt. Ltd.,) and expressed in mmol/l.

Enzymes concentration:

Leucocyte esterase enzyme: Leucocyte esterase enzyme 
concentration of uterine discharge sample was assessed by 
using Leucocyte esterase ELISA Kit and expressed in 
ng/ml.

Catalase enzyme: Catalase enzyme concentration of 
uterine discharge sample was assessed as procedure 
described by Aebi (1983) and enzyme activity was 
calculated as mM H O  utilized/min/mg protein, using a 2 2

molar extinction coefficient of 43.6 M-1 cm-1.

Superoxide dismutase (SOD) enzyme: SOD enzyme 
concentration was estimated as procedure described by 
Madesh and Balasubramanian (1998).

RESULTS AND DISCUSSION

 The mean level turbidity was significantly (P0.01) 

higher in CE affected buffaloes (0.55±0.19) than SCE 
(0.14±0.31) affected and normal healthy buffaloes 
(0.05±0.00). However, the mean levels of turbidity were 
non-significantly (P>0.05) higher in the uterine discharge 
of SCE buffaloes (0.14±0.31) than normal (0.05±0.00) 
healthy buffaloes (Table 1). The mean levels of turbidity 
were significantly higher in CE affected buffaloes might 
be due to the presence of higher bacterial load and 
excessive levels of metabolites in the uterine lumen of 
buffaloes affected with different grades of endometritis 
(Bondurant, 1999 and Miller et al., 2007). It was inferred 
that turbidity level in uterine discharge was increased in 
accordance with degree of uterine infection.

 The mean specific gravity (SG) was significantly 

(P0.05) higher in CE affected buffaloes (1.10±0.00) than 

SCE (1.06±0.00) affected and normal healthy buffaloes 
(1.03±0.00). However, the mean SG was non-significantly 
(P>0.05) higher in the uterine discharge of SCE buffaloes 
(1.06±0.00) than normal (1.03±0.00) healthy buffaloes 
(Table 1). The mean levels of SG were significantly higher 
in clinical endometritis affected buffaloes correlated with 
presence of extra substances in the uterine discharge viz., 

debris, cellular components, inflammatory exudates, 
bacterial metabolites and probably flakes of pus or 
purulent material (Machado et al., 2012). It was inferred 
that SG could help the clinician to differentiate between 
SCE and CE when used in combination with turbidity 
assessment of uterine discharge sample.

 The mean electrical resistance (ER) was significantly 

(P0.01) higher in CE affected buffaloes (180.09±7.71) 

than SCE (148.15±8.43 Ù) affected and normal healthy 
buffaloes (132.06±7.80). However, the mean ER was non-
significantly (P>0.05) higher in the uterine discharge of 
SCE buffaloes (148.15±8.43) than normal (132.06±7.80) 
healthy buffaloes (Table 1). The mean electrical 
resistance(ER) was significantly higher in CE affected 
buffaloes might be due to the presence excessive 
inflammatory products in the uterine discharge.

 Collectively, the mean concentrations of turbidity, 
SG and ER was significantly (P<0.05) higher in CE 
affected buffaloes as compared to SCE affected and 
normal healthy buffaloes. However, mean concentrations 
of turbidity, SG and ER were non-significantly (P>0.05) 
higher in the uterine discharge of SCE buffaloes than 
normal healthy buffaloes.

 The mean concentrations of sodium was significantly 

(P0.05) lower in CE affected buffaloes (82.22±5.04) than 

SCE (104.19±3.94) affected and normal healthy buffaloes 
(118.19±6.27). However, mean concentrations of sodium 
was non-significantly (P>0.05) lower in the uterine 
discharge of SCE buffaloes (104.19±3.94) as compared to 
normal (118.19±6.27) healthy buffaloes. The mean 

concentrations of potassium was significantly (P0.05) 

higher in CE affected buffaloes (11.59±1.11) than normal 
healthy buffaloes (7.82±0.56), while the potassium 
concentration was moderately higher in SCE (9.10±1.05) 
affected buffaloes as compared to normal healthy 
buffaloes (7.82±0.56) and moderately lower as compared 
to CE affected (11.59±1.11) buffaloes. The mean 

concentrations of chloride was significantly (P0.05) 

higher in CE affected buffaloes (36.18±3.10) as compared 
to SCE (27.82±1.36) affected and normal healthy buffaloes 
(24.06±1.69). However, the mean concentrations of 
chloride was non-significantly (P>0.05) higher in the 
uterine discharge of SCE buffaloes (27.82±1.36) than 
normal (24.06±1.69) healthy buffaloes (Table 2). Higher 
concentrations of chloride and potassium in the uterine 
discharge of the present study reflected the increased 
concentration of electrolytes present in the lumen of the 
uterus in relation to degree of uterine infections as a result 
of endometrial insult in cyclical animal as stated by 
Igarashi (1954) and Heap (1962).
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 On the whole, the mean electrolyte concentrations 
(potassium and chloride) were significantly altered in CE 
affected buffaloes as compared to SCE affected and normal 
healthy buffaloes. However, the mean concentrations of 
potassium and chloride (mmol/l) were not much altered in 
the uterine discharge of SCE buffaloes than normal buffaloes.

 The mean concentrations of leucocyte esterase enzyme 

(LE) were significantly (P0.05) higher in CE affected 

buffaloes than SCE affected and normal healthy buffaloes, 
(Table 3). The mean concentrations of catalase enzyme were 

significantly (P0.05) higher in CE affected buffaloes than 

SCE affected and normal buffaloes (Table 3).

 The mean concentrations of SOD were significantly 

(P0.05) lower in CE affected buffaloes than normal and 

SCE affected buffaloes. However, mean concentrations of 
SOD were not much altered in the uterine discharge of 
subclinical endometritic buffaloes and normal healthy 
buffaloes (Table 3). Enzyme concentrations in uterine 
discharges of normal, SCE and CE affected buffaloes were 

increased in concentration especially that of LE (ng/ml) 
and catalase (µmol) enzymes, which increased with 
severity of uterine infection. While, SOD activity was 
decreased with increase in severity of uterine infection.

 The results of present study were comparable with 

the reports of Gahlot et al. (2017) who observed LE 

concentrations (IU/L) in uterine fluid were non-

significantly differed between CE buffaloes and normal 

buffaloes, similarly between SCE and normal buffaloes. 

Variations in the concentration of LE in the present study 

might be due to the activity of LE, an enzyme produced 

from neutrophils and was elevated in inflammatory 

exudate (Cheong et al., 2012, Couto et al., 2013 and 

Nazhat et al., 2018). Increased concentration of catalase 

enzyme in CE culminated to the generation of free 

radicals, which in turn aggravated the inflammatory 

reaction resulting in reduction of uterine muscle activity 

and reduced the uterine muscle tone causing build-up of 

inflammatory products in the lumen of the uterus, thus 

Table 1. The physical characteristics of uterine discharge (Mean±SE) in normal, subclinical and clinical endometritic 
buffaloes

Physical characteristics Normal Subclinical Clinical F-value
 (n=10) endometritis endometritis
  (n=10) (n=10)

b b aTurbidity (NTU) 0.05±0.00  0.14±0.31  0.55±0.19  5.667
3 b b aSpecific gravity (g/cm ) 1.03±0.00  1.06±0.00  1.10±0.00  28.141

b b aElectrical resistance () 132.06±7.80  148.15±8.43  180.09±7.71  9.357

Means bearing different superscripts (ab) differ significantly (P0.01 or P0.05) within a row

Table 2. The electrolyte concentration (Mean±SE) in uterine discharge of normal, subclinical and clinical endometritic 
buffaloes

Electrolyte concentration Normal Subclinical Clinical F-value
 (n=10) endometritis endometritis
  (n=10) (n=10)

a a bSodium(mmol/l) 118.19±6.27  104.19±3.94  82.22±5.04  12.259
b ab aPotassium(mmol/l) 7.82±0.56  9.10±1.05  11.59±1.11  4.145
b b aChloride(mmol/l) 24.06±1.69  27.82±1.36  36.18±3.10  8.044

Means bearing different superscripts (ab) differ significantly (P0.01 or P0.05) within a row

Table 3. The enzymes concentration (Mean±SE) in uterine discharge of normal, subclinical and clinical endometritic buffaloes

Electrolyte concentration Normal Subclinical Clinical F-value
 (n=10) endometritis endometritis
  (n=10) (n=10)

b ab aLeucocyte esterase (ng/ml) 0.17±0.01  0.24±0.05  0.28±0.07  5.951
b ab aCatalase (µmol of H O  52.94±3.74  63.17±4.88  68.89±3.94  3.6622 2

Consumed/min/mg of protein)
b b aSuperoxide dismutase 4.65±0.21  4.10±0.28  2.61±0.30  15.032

(Units/min/mgof protein)

Means bearing different superscripts (ab) differ significantly 0.01 or P0.05) within a row
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trus 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 sync
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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increased the severity of uterine inflammation (Li et al., 

2010). Further, these changes adversely affected the life of 

spermatozoa during its transport through the uterus 

eventually resulting in fertilization failures as opined by 

Zhong and Zhou (2013). SOD activity decreased with 

increase in severity of uterine infection in the present study 

was in conformity with the investigation of Kaya et al. 

(2017) who reported that total antioxidant capacity 

decreased in endometritis affected animals and inferred 

that stress related enzymes could be used as biochemical 

markers for assessment of the severity of endometritis in 

bovines.

CONCLUSION

 Estimation of physical and analytical parameters of 
uterine discharge could be novel non-invasive method for 
diagnosis of degree of endometritis in buffaloes as 
Turbidi ty,  SG, ER, LE and catalase enzymes 
concentrations increases however SOD activity decreases 
with the severity of uterine infection.
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 Ultrasonography is emerging as a reliable, non-
invasive, safe and less expensive tool for pregnancy 
diagnosis in bitches during last decade (Khatti et al., 2017). 
Aside, pregnancy diagnosis, it also helps in detection of 
foetal viability, foetal abnormalities and uterine 
pathologies, prediction of adverse pregnancy outcomes 
and estimation of foetal growth. Embryonic structures and 
heartbeat can be detected at the earliest on day 17 and 18, 
respectively (Maronezi et al., 2021). The measurement of 
organs dimensions, body parts or gestational structures 
using ultrasound is known as echobiometry. In general, B-
mode ultrasonography is used to visualise the organ or 
structure and the callipers in-built are used to measure the 
organ. Nowadays, echobiometry is gaining much more 
importance in the field of obstetrics which aids in the 
diagnosis of restricted foetal growth and foetal abnormalities 
(Johnsen et al., 2008). Foeto-maternal structures like 
gestational sac, foetal head and body length are measured 
and found to have good correlation with the age of the 
foetus; parameters like inner chorionic cavity diameter and 
head diameter are also used for the prediction of 
gestational age in canine pregnancy (Yeager et al., 1992; 
Nyland and Mattoon, 2002). The echobiometry studies 
during mid-gestation is more accurate for the prediction of 
gestational ageand correction factors could be applied for 
bitches coming under extreme body weight categories 
(Kutzler et al., 2003). In the present study, the growth trend 

of foetal and gestational structures were measured and 
correlated with the gestational age to assess the foetal growth.

MATERIALS AND METHODS

 This study was conducted in 10 normal pregnant 
bitches under 6 years of age, body weight between 10-25 
kg, with normal haematology and biochemistry values and 
a history of at least one whelping with healthy litter presented 
to small animal gynaecology outpatient unit of Madras 
Veterinary College Teaching Hospital.

 The ultrasonographic scanning was performed for 
all the selected bitches without any sedation as per the 
standard technique by Nyland and Mattoon (2002). The 
ultrasound examinations were performed using Esaote 
Mylab Delta Vet scanner with a micro convex probe of 6 to 
10 MHz frequency. All the selected bitches were diagnosed 
as pregnant and requested to present between day 30 and 
35 after mating for echobiometry and the gestational age 
was confirmed by measuring gestational sac diameter/ 
inner chorionic cavity diameter. Urinary bladder was located 
as the landmark and gestational sac and foetus were visualised 
in the neighbourhood. Parameters including placental 
thickness (PT), occipito-frontal diameter (OFD), abdominal 
diameter (AD), heart diameter (HD), heart length (HL), liver 
width (LW) and limb bud thickness (LB) were recorded 
using the measuring callipers.

 The measurements were recorded at a fixed interval 
of 10 days till whelping in all the bitches. The accumulated 
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 Ultrasound measurement of foetal echobiometry with head and body measurement are commonly used to predict gestational age. In the 
present study, many more foetal structures measurements are taken to derive regression equations for determination of gestational age. Ten healthy 
normal bitches brought for pregnancy diagnosis aged between 2 and 6 years, already whelped once normally, 10 to 25 kg body weight with normal 
haematology and biochemistry values were utilized for this study. Serial echobiometric assessments using ultrasonography were performed on 10 
days interval from day 30-35 upto whelping. The echobiometric values of placental thickness (PT), abdominal diameter (AD), occipito-frontal 
diameter (OFD), heart diameter (HD), heart length (HL), liver diameter (LD) and limb bud thickness (LB) showed highly significant (P<0.001) 

2correlation with gestational age. The significant results obtained on regression study (P< 0.01) of placental thickness (r =98.4%), abdominal diameter 
2 2 2 2 2(r =98.6%), occipito-frontal diameter (r =97.4%), heart diameter (r =98.8%), heart length (r =98.7%), liver diameter (r =96.4%) and limb bud 

2thickness (r =98.5%) were utilized to derive regression equations for the prediction of the gestational age and assessment of foetal development in 
pregnant bitches. Based on the present study, it is inferred that more additional echobiometric parameters could be utilised to derive precise equations 
to arrive accurate gestational age in bitches.
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trus 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 sync
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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