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longitudinal layers, some muscle bundles were darkly 
stained. At the cardia region, additional layers of obliquely 
oriented skeletal muscle bundles were observed. These 
findings were in accordance with Kumar et al. (2009) in 
goats and Gupta and Sharma (1991) in buffalo calves.

 The outermost covering ofthe pharynx-oesophageal 
and cervical region of the oesophagus was adventitia and 
the thoracic and cardia regions of the oesophagus were 
covered by serosa. The tunica adventitia consisted of loose 
connective tissue with rich blood vessels as was reported 
by Eurell and Frappier (2006).

 Stratum corneum of the stratified epithelium of the 
oesophagus showed a strong Periodic Acid-Schiff reaction 
indicating accumulation of glycogen (Fig. 9). The cells of 
stratum basale did not show PAS reaction. The superficial 
layers of stratum spinosum of the epithelium showed a 
strong reaction for PAS-alcian blue representing the 
presence of acidic mucopolysaccharides (Fig. 10).

CONCLUSION

 It was concluded that the esophagus in Nellore sheep 
consisted of stratified squamous cornified epithelium. The 
submucosal glands are absent in the entire length of the 
esophagus. The tunica muscularis consisted of skeletal 
muscles during the entire length to help in regurgitation.
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 Subclinical endometritic and non-specific infections 
are most common cause of repeat breeding syndrome in 
buffaloes. Clinical endometritis is defined as purulent 
vaginal discharge (21 days or more postpartum) or a muco-
purulent vaginal discharge (after 26 days postpartum). 
while subclinical endometritis is characterized by absence 
of muco-purulent or purulent vaginal discharge (Sheldon 
et al., 2006) of uterine origin. Subclinical endometritis is 
often undiagnosed (Dutt et al., 2017), hence remain 
untreated and results in subfertility. Transrectal and 
ultrasonographic examination of uterus are usually 
performed to diagnose the disease under field conditions 
(Barlund et al., 2008).

 The therapeutic regimen used to treat infected 
bovine uterus should effectively clear uterine infection 
without compromising its local immunity and adultering 
the milk or meat. Many therapeutic agents have been tried 
and tested in treatment of infected uterus (Singh et al., 
2018; Ahmadi et al., 2019). In view of development of 
antimibrobial resistance and various side effects with use 
of antibiotics; the levamisole may be used to substitute or 
supplement antibiotic therapeutics (Singh et al., 2017). In 
equines, the infection of uterus can be treated with 
physiological saline solution as uterine lavage. The uterine 
lavage results in removal of bacteria, non-functional 
neutrophils, hasten myometrial contractility which in turns 

causes evacuation of uterine content and influx of fresh 
neutrophils in uterine lumen (Brinsko et al., 2011). Thus, 
the present work was planned with the hypothesis that 
lavage of uterus along with administration of Levamisole 
or Cloprostenol parenterally, would cure subclinical 
endometritis and improve reproductive outcomes of such 
buffaloes. Thus, this study was carried out to assess 
aforesaid approaches on plasma proteins andtreatment 
outcomes in repeat breeder buffaloes with endometritis.

MATERIALS AND METHODS

 Referral cases presented at Veterinary Clinical 
Complex, C.V.Sc. & A.H, ANDUAT, Ayodhya, were 
screened for study following approval from ethical 
committee of university (No. IAEC/CVSc/2019/P-02).  
Based on animal breeding history and  records, trans-rectal 
palpation of genitalia and White side test, total 36 repeat 
breeder buffaloes were assigned in six groups, each 
comprised of 6 buffaloes viz. G0 (untreated control), 
G1:Uterine lavage (UL) with 300 ml NSS in divided doses, 
50 mL each time, as slow IU infusion), G2: Levamisole 
(LEV)@2.5 mg/kg body weight subcutaneously, three 
occasions i.e. 0, 7th and 14th day of the cycle; G3: 
Cloprostenol or CP @ 250 μg intramuscularly, on day-10 
of the cycle; G4:  (G1+G2 combined i.e. UL+LEV) and G5 
(G1+G3 combined i.e. UL+CP). Six repeat breeder buffaloes 
were served as untreated control. For biochemical analysis, 
6 ml of blood was collected via jugular vein puncture in 
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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)

2215

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

How to cite: Mahajan, V., Filia, G., Bal, M.S., Leishangthem, G.D. and Sandhu, K.S. (2021). Epidemiological and pathological studies 
on outbreaks of swinepox in Punjab. Har. Vet. 60(1):-


n

i=1


n

i=1


n

i=1


n

i=1

Abs 540 nm in the reaction mixtures
Abs 540nm in100% hemolysis control

2 × volume of sample taken × absorbance of sample

1.56 × 105 X ml

mg of protein in 0.01 ml of hemolysate

Y%

Absorbance of sample

Absorbance of standard

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Assessment of microwave processed ready-to-eat meat snacks

 Somesh Kumar Meshram, Sanjod Kumar Mendiratta, Pranav Chauhan, Deepali Sakunde, Serlene Tomar
 and Baleshwari Dixit

Dongre, V.B., Raut, S.G. and Mugale, R.R. (2023). Critical analysis

11

11

Average parasitized RBC
Average total number of RBC

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Parasitology, College of Veterinary Sciences, LUVAS, 
Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

HV-161-22 final for publication

284

 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.

REFERENCES

Al-Ani, F.K. and Vestweber, J. (2004). Parasitic diseases. In: Camel 

management and diseases. Al-Ani, F.K. (Edt.). Al-Sharq 
printing press, Jordan, pp. 419–444.

Chagas, A.C.S., Barros, L.D., Cotinguiba, F., Furlan, M., Giglioti, R., 
Oliveira, M.C.S. and Bizzo, H.R. (2012). In-vitro efficacy of 
plant extracts and synthesized substances on Rhipicephalus 
(Boophilus) microplus (Acari: Ixodidae). Parasitol. Res. 
110(1): 295-303.

Chen, Z., Van Mol, W., Vanhecke, M., Duchateau, L. a

SUMMARY

 The study was carried out to

Haryana Vet. (December, 2022) 61(2), 284-285

*Corresponding author: rashugoswami0911@gmail.com

How to cite: Goswtle. Haryana Vet. 62(1): 2-2.

HV-62-22 final for print

Percent identify

72.7

75.3

D
iv

er
ge

n
ce

99.0

80.1

95.0

95.5

73.8

65.7

83.9

72.9

83.3

39.1

39.9

98.8

97.4

82.7

85.4

70.9

19 19

19

74.3

76.9

82.1

96.2

95.8

75.4

67.1

85.7

74.4

85.2

40.3

37.3

98.5

15 15

5.4

4.5

25.8

2.3

15

86.5

81.7

95.8

95.5

97.5

97.2

87.2

77.6

99.0

85.1

97.5

48.4

37.7

95.5

97.8

16 16

3.5

22.1

7.3

16

82.8

81.9

96.9

93.0

98.1

97.9

83.7

74.3

95.6

82.8

96.1

45.9

35.5

96.4

95.7

94.1

17 17

22.8

6.3

17

66.8

66.1

83.3

78.4

81.9

85.0

68.6

60.4

77.9

68.1

78.6

43.9

78.1

78.2

76.5

78.1

18 18

28.3

18

19.2

20.6

97.9

24.6

27.2

30.4

20.8

18.0

22.1

19.5

24.5

17.1

13 13

134.9

134.9

176.0

160.3

190.5

134.9

13

71.3

74.0

99.7

78.4

93.8

94.4

72.3

64.5

82.3

71.5

81.6

36.0

39.9 39.9

14 14

1.2

4.7

3.7

25.9

1.2

14

98.2

84.2

95.8

96.6

97.2

97.2

99.8

8 8

1.9

3.3

2.8

47.7

152.5

5.3

5.7 5.7 5.7

2.6

4.4

23.6

7.9

8

85.3

80.5

95.595.5

94.4

97.2

96.9

86.3

76.5

9 9

2.9

2.6

49.5

171.8

5.0

0.5

3.2

22.5

7.6

9

92.8

84.2

95.5

98.0

96.9

96.5

97.4

87.1

96.6

10 10

2.9

44.0

157.4

5.3

3.7

3.8

21.7

7.9

10

79.0

75.3

63.9

95.2

95.9

97.9

82.7

71.2

91.1

79.0

11 11

47.3

145.5

5.4

6.1

2.6

3.2

21.6

8.2

11

63.7

55.9

31.6

67.8

61.6

63.6

69.3

62.4

63.8

67.0

65.2

12 12

152.7

60.1

58.2

48.8

52.5

56.1

62.2

12

61.8

94.8

77.6

89.4

2.9

2.9

3.2

3.6

2.1

50.3

153.6

5.8

4.4

2.9

2.1

16.8

4.7

6

90.5

81.0

95.8

96.6

97.5

97.2

0.2

1.6

2.7

2.6

39.6

152.5

4.8

5.6

1.9

3.9

22.2

7.5

7

64.7

5.1

4.7

4.7

4.3

4.3

4.7

4.7

4.7

49.9

134.9

1.8

0.3

4.3

3.2

18.9

1.0

3

73.1

95.1

3.1

3.2

3.5

3.5

2.9

2.0

2.1

42.4

145.5

6.0

6.7

3.2

3.6

18.5

8.9

4

69.5

95.5

81.8

0.0

2.6

2.9

2.9

3.2

1.9

54.9

153.6

5.3

3.9

2.6

1.9

20.7

5.2

5

13.7

4.7

2.9

2.9

3.2

1.5

1.8

1.1

2.7

2.6

49.9

171.8

5.3

5.7

1.8

3.5

23.6

7.9

1

0.7

10.2

4.2

4.7

17.2

16.8

7.1

17.1

7.6

65.8

134.9

1.8

2.3

8.4

5.7

25.3

4.4

2

1 1

2 2

3 3

4 4

5 5

6 6

1915 16 17 1813 148 9 10 11 126 73 4 51 2

19

15

16

17

18

13

14

8

9

10

11

12

1

2

3

4

5

6

7 7 7

83.3 62.1 70.2 62.578.3 JQ688412

KF564870

JX678261

KJ995525

KX274233

KP341659

JQ688410

GU133061

KC283190

AB743577

AB817059

AB553695

FN432335

KX657873

KX657875

KX639720

MN535799

KY889140

KX657874

G. crumenifer | Capra hircus | Ind

P. epiclitum | Bubalus bubalis | Ind

P. epiclitum | Bos indicus | Ind

P. leydeni | Bos taurus | Arg

P. cervi | Cervus elaphus | Croa

P. cervi | Bos grunniens | Chi

F. elongatus | Bos indicus | Ind

F. elongatus | Capra hircus | Ind

G. crumenifer | Bos indicus | Ind

Explanatum explanatum | Bubalus bubalis | Jap

Calicophoron microbothrium | Bos taurus | Egy

Fasciola gigantical | Bubalus bubalis | Egy

Haemonchus gigantical | Capra hircus | Italy

Paramphistomum epiclitum | Capra hircus | MTR

Paramphistomum epiclitum | Capra hircus | MTR

Fischoederius spp. | Capra hircus | MTR

Gastrothylax crumenifer | Capra hircus | MTR

Explanatum explanatum | Bubalus bubalis | MTR

Paramphistomum epiclitum | Bubalus bubalis | MTR

        KC283190 | G. crumenifer | Bos indicus | Ind

        KX639720 | Fischoederius spp. | Capra hircus | MTR s

        JQ688412 | G. crumenifer | Capra hircus | Ind

          JQ688410 | F. elongatus | Bos indicus | Ind

          GU133061 | F. elongatus | Capra hircus | Ind

       AB817059 | Calicophoron microbothrium | Bos taurus | Egy

         KX274233 | P. cervi | Cervus elaphus | Croa

         KP341659 | P. cervi | Bos grunniens | Chi

       MN535799 | Gastrothylax crumenifer | Capra hircus | MTR s

         KF564870 | P. epiclitum | Bubalus bubalis | Ind

         KX657874 | Paramphistomum epiclitum | Bubalus bubalis | MTR

         JX678261 | P. epiclitum | Bos indicus | Ind

         KX657873 | Paramphistomum epiclitum | Capra hircus | MTR s

         KX657875 | Paramphistomum epiclitum | Capra hircus | MTR s

   KJ995525 | P. leydeni | Bos taurus | Arg

AB743577 | Explanatum explanatum | Bubalus bubalis | Jap

                 KY889140 | Explanatum explanatum | Bubalus bubalis | MTR

                                                      AB553695 | Fasciola gigantical | Bubalus bubalis | Egy

                                                      FN432335 | Haemonchus gigantical | Capra hircus | Italy

0.1

39

1

23

31

88

48
31

86
57

81

Haryana Vet. (September, 2023) 62(SI-2), 



118

debris and inflammatory exudates from the uterus that 
improved general body condition of the animal and 
thereby increased serum albumin level in the animal after 
treatment. Our findings are consistent with earlier reports 
on UL and LEV subjected endometritic animals (Patil, 
2010; Biswal et al., 2014; Singh et al., 2017). The significant 
increase in the serum albumin level of endometritic 
buffaloes after treatment with uterine UL+LEV and 
UL+CP might be due to combined effect of uterine lavage 
and levamisole. Scanning of literature revealed that no 
citation available concerning effect of Cloprostenol, 
uterine UL+CP and UL+LEV on serum albumin level in 
endometritic buffaloes. So, our results could not be compared.

 The significant increase in the serum albumin level 
of endometritic buffaloes after treatment with levamisole 
might be due to its immunomodulatory effect. The 
concentration of albumin  is negatively correlated with 
acute phase proteins i.e. inflammation and infection results 
in declined albumin level (Eckersall and Bell, 2010) and 
elevation of albumin concentration following levamisole 
therapy was might be due to its immune-potentiating 
properties. The significant increase in the serum albumin 
level of endometritic buffaloes after treatment with CP 
might be due to its luteolytic effect (which in turns results 
in declined progesterone concentration and hence 
improved uterine immunity), stimulation of myometrial 
contractility, phagocytic activity of uterine polymorpho-
nuclear, hence improved general body condition of the 
buffaloes thereby increased plasma albumin level of 
animals.

GLOBULIN: The Globulin level (gm/dl) (mean±SE) 
elevated significantly in treated buffaloes (G1 to G5) than 
their corresponding values before treatment, whereas the 
values did not differ significantly among control buffaloes 
(Table 1). Similar to our observations, lower serum 
globulin levels were reported in endometritic cattle 
(Sivaraman et al., 2003; Magnus and Lali (2009) and 
buffaloes (Patil, 2010). Our findings are consistent with 
earlier reports on UL and LEV treated endometritic 
animals (Patil, 2010; Singh et al., 2017). The significant 
increase in the serum globulin level of endometritic 
buffaloes following therapy with  lavage of uterus with 
normal saline might be due to elimination of  uterine 
debris, microorganisms, dilution of inflammatory contents 
as well as infection, which in turns results in improved 
body condition of the animal and thereby increased serum 
globulin level in the animal after treatment. Furthermore, 
the significant increase in the serum globulin level of 
endometritic buffaloes after treatment with levamisole 
might be due to immunomodulatory property of 
levamisole. The significant increase in the serum globulin 
level of endometritic buffaloes after treatment with 
Cloprostenol CP might be due to its luteolytic effect (which 

clean sterile vials and centrifuged at 1200xg for 15 min at 4 ºC. 
Thereafter, the plasma was separated and preserved at -20 
ºC until analysis. The plasma was analyzed for estimation 
of total protein, albumin, globulin, using diagnostic kits as 
per manufacturer instructions. Blood sample was collected 
twice, first at commencement of experiment (BT, before 
therapy) and second at consequent estrus following 
treatment (AT, after therapy). The double insemination was 
done at 12 h interval using frozen thawed semen in estrus 
buffaloes. The animals were inseminated again at second 
and third subsequent estrus, if returned to estrus. In order to 
diagnose pregnancy, trans-rectal paplpation was done at 
45-60 days after AI. The data were analyzed using Duncan's 
MRT and complete randomized design at significance of 
p<0.05 level (Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

TOTAL PROTEIN: The total protein (gm/dl) (mean±SE) 
elevated significantly in treated buffaloes (G1 to G5) than 
their corresponding values before treatment, however in 
untreated animals, the values were did not differ 
significantly (Table 1). Similar to present observations, 
lower serum protein levels were recorded in endometritic 
buffaloes (Patil, 2010) and cows (Sivaraman et al., 2003) 
but there is also evidence to contrary findings (Ahmad et 
al., 2004; Sharma, 2018). The significant increase in the 
serum protein level of endometritic buffaloes following 
therapy with UL might be due to dilution of bacteria and 
elimination of micro organisms, debris and products of 
uterine inflammation that improved general body condition 
of the animal and thereby increased serum protein level in 
the animal after treatment. Our findings are corroborated 
well with earlier studies (Biswal et al., 2014; Singh et al., 
2017). To date, no literature cited regarding effect of CP on 
serum protein level in endometritic buffaloes. So, our 
results could not be compared. The significant increase in 
the serum protein level of endometritic buffaloes after 
treatment with UL+LEV and UL+CP, might be due to 
combined effect of uterine lavage with LEV/CP. Scanning 
of literature revealed that no citation available concerning 
effect of uterine UL+LEV and uterine UL+CP on serum 
protein level of endometritic buffaloes. So, our results 
could not be compared.

ALBUMIN: The Albumin (gm/dl)(mean±SE) levels were 
elevated significantly in treated buffaloes (G1 to G5) than 
their corresponding pretreatment values, whereas the 
values did not differ significantly among untreated control 
buffaloes (Table 1). Like present findings, earlier workers 
also recorded lower level of serum albumin in 
endometritic cattle (Sivaraman et al., 2003; Amle et al., 
2014) and buffaloes (Patil, 2010; Sharma, 2018). In 
present study, intrauterine infusion of saline may cause 
dilution of infection and elimination of microorganisms, 
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in turns results in declined progesterone concentration and 
hence improved uterine immunity), stimulation of 
myometrial contractility, phagocytic activity of uterine 
polymorphonuclear, hence improved general body condition 
of the buffaloes thereby increased  serum globulin level of 
animals. The significant increase in the serum globulin 
level of endometritic buffaloes after treatment with uterine 
lavage plus Levamisole and uterine lavage plus Cloprostenol 
might be due to combined effect of uterine lavage and 
levamisole. To date, no literature is cited regarding effect 
of Cloprostenol, Lavage of uterus with saline plus 
Levamisole and Lavage of uterus with salineplus 
Cloprostenol on serum globulin level in endometritic 
buffaloes. So, our results could not be compared.

CONCLUSION

 In conclusion, Levamisole and Cloprostenol alone 
were found to be more effective than the uterine lavage 
therapy. The higher cure rate was recorded in uterine 
lavage along with parenteral Levamisole or Cloprostenol 
treated buffaloes as compared to any regimen alone; as 
evidenced by maximum improvement in plasma protein 
level, recovery rate and conception rate was observed in 
levamisole plus uterine lavage and Cloprostenol plus 
uterine lavage group. The sub-clinical endometritis in 
buffaloes can be treated using Levamisole (@ 2.5 mg/kg 
body weight via s/c route on three occasions at 7 days interval), 
furthermore, it can be used as a substitute or supplement to 
antibiotic therapy.
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Table 1. Effect of different treatment on plasma proteins and fertility outcomes in endometritic buffaloes

Groups (n=6) Total Protein (g/dL) Albumin (g/dL) Globulin (g/dL) Fertility outcomes

 BT AT BT AT BT AT RR CR
D C C D DG0 (Untreated) 6.07±0.05 6.16±0.05  2.74±0.02 2.81±0.03  3.33±0.06 3.35±0.05  33.33  (2/6) 16.67  (1/6)

a Cb a Bb a Bb C CG1 (UL) 6.19±0.08  7.39±0.08  2.68±0.04  2.91±0.07  3.51±0.09  4.48±0.11  50.00 (3/6) 33.33  (2/6)
a Ab a Ab a Ab B BG2 (LEV) 6.18±0.09  8.10±0.08  2.66±0.04  3.02±0.03  3.52±0.06  5.07±0.07  66.67  (4/6) 50.00 (3/6)
a Bb a Bb a Ab B BG3 (CP) 6.17±0.07  7.90±0.05  2.62±0.04  2.95±0.06  3.53±0.05  4.95±0.06  66.67  (4/6) 50.00  (3/6)
a Ab a Ab a Ab A AG4(UL+LEV) 6.13±0.07  8.20±0.05  2.64±0.03  3.12±0.03  3.48±0.09  5.08±0.10  83.33  (5/6) 66.67  (4/6)
a Ab a Ab a Ab A AG5 (UL+CP) 6.20±0.06  8.16±0.06  2.69±0.04  3.09±0.05  3.50±0.09  5.07±0.09  83.33  (5/6) 66.67  (4/6)

Means with different superscripts within group (a, b) and between groups (A, B, C) differ significantly (p<0.05); BT (Before therapy); 
AT (After therapy); RR (Response rate); CR (Conception rate).
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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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debris and inflammatory exudates from the uterus that 
improved general body condition of the animal and 
thereby increased serum albumin level in the animal after 
treatment. Our findings are consistent with earlier reports 
on UL and LEV subjected endometritic animals (Patil, 
2010; Biswal et al., 2014; Singh et al., 2017). The significant 
increase in the serum albumin level of endometritic 
buffaloes after treatment with uterine UL+LEV and 
UL+CP might be due to combined effect of uterine lavage 
and levamisole. Scanning of literature revealed that no 
citation available concerning effect of Cloprostenol, 
uterine UL+CP and UL+LEV on serum albumin level in 
endometritic buffaloes. So, our results could not be compared.

 The significant increase in the serum albumin level 
of endometritic buffaloes after treatment with levamisole 
might be due to its immunomodulatory effect. The 
concentration of albumin  is negatively correlated with 
acute phase proteins i.e. inflammation and infection results 
in declined albumin level (Eckersall and Bell, 2010) and 
elevation of albumin concentration following levamisole 
therapy was might be due to its immune-potentiating 
properties. The significant increase in the serum albumin 
level of endometritic buffaloes after treatment with CP 
might be due to its luteolytic effect (which in turns results 
in declined progesterone concentration and hence 
improved uterine immunity), stimulation of myometrial 
contractility, phagocytic activity of uterine polymorpho-
nuclear, hence improved general body condition of the 
buffaloes thereby increased plasma albumin level of 
animals.

GLOBULIN: The Globulin level (gm/dl) (mean±SE) 
elevated significantly in treated buffaloes (G1 to G5) than 
their corresponding values before treatment, whereas the 
values did not differ significantly among control buffaloes 
(Table 1). Similar to our observations, lower serum 
globulin levels were reported in endometritic cattle 
(Sivaraman et al., 2003; Magnus and Lali (2009) and 
buffaloes (Patil, 2010). Our findings are consistent with 
earlier reports on UL and LEV treated endometritic 
animals (Patil, 2010; Singh et al., 2017). The significant 
increase in the serum globulin level of endometritic 
buffaloes following therapy with  lavage of uterus with 
normal saline might be due to elimination of  uterine 
debris, microorganisms, dilution of inflammatory contents 
as well as infection, which in turns results in improved 
body condition of the animal and thereby increased serum 
globulin level in the animal after treatment. Furthermore, 
the significant increase in the serum globulin level of 
endometritic buffaloes after treatment with levamisole 
might be due to immunomodulatory property of 
levamisole. The significant increase in the serum globulin 
level of endometritic buffaloes after treatment with 
Cloprostenol CP might be due to its luteolytic effect (which 

clean sterile vials and centrifuged at 1200xg for 15 min at 4 ºC. 
Thereafter, the plasma was separated and preserved at -20 
ºC until analysis. The plasma was analyzed for estimation 
of total protein, albumin, globulin, using diagnostic kits as 
per manufacturer instructions. Blood sample was collected 
twice, first at commencement of experiment (BT, before 
therapy) and second at consequent estrus following 
treatment (AT, after therapy). The double insemination was 
done at 12 h interval using frozen thawed semen in estrus 
buffaloes. The animals were inseminated again at second 
and third subsequent estrus, if returned to estrus. In order to 
diagnose pregnancy, trans-rectal paplpation was done at 
45-60 days after AI. The data were analyzed using Duncan's 
MRT and complete randomized design at significance of 
p<0.05 level (Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

TOTAL PROTEIN: The total protein (gm/dl) (mean±SE) 
elevated significantly in treated buffaloes (G1 to G5) than 
their corresponding values before treatment, however in 
untreated animals, the values were did not differ 
significantly (Table 1). Similar to present observations, 
lower serum protein levels were recorded in endometritic 
buffaloes (Patil, 2010) and cows (Sivaraman et al., 2003) 
but there is also evidence to contrary findings (Ahmad et 
al., 2004; Sharma, 2018). The significant increase in the 
serum protein level of endometritic buffaloes following 
therapy with UL might be due to dilution of bacteria and 
elimination of micro organisms, debris and products of 
uterine inflammation that improved general body condition 
of the animal and thereby increased serum protein level in 
the animal after treatment. Our findings are corroborated 
well with earlier studies (Biswal et al., 2014; Singh et al., 
2017). To date, no literature cited regarding effect of CP on 
serum protein level in endometritic buffaloes. So, our 
results could not be compared. The significant increase in 
the serum protein level of endometritic buffaloes after 
treatment with UL+LEV and UL+CP, might be due to 
combined effect of uterine lavage with LEV/CP. Scanning 
of literature revealed that no citation available concerning 
effect of uterine UL+LEV and uterine UL+CP on serum 
protein level of endometritic buffaloes. So, our results 
could not be compared.

ALBUMIN: The Albumin (gm/dl)(mean±SE) levels were 
elevated significantly in treated buffaloes (G1 to G5) than 
their corresponding pretreatment values, whereas the 
values did not differ significantly among untreated control 
buffaloes (Table 1). Like present findings, earlier workers 
also recorded lower level of serum albumin in 
endometritic cattle (Sivaraman et al., 2003; Amle et al., 
2014) and buffaloes (Patil, 2010; Sharma, 2018). In 
present study, intrauterine infusion of saline may cause 
dilution of infection and elimination of microorganisms, 
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in turns results in declined progesterone concentration and 
hence improved uterine immunity), stimulation of 
myometrial contractility, phagocytic activity of uterine 
polymorphonuclear, hence improved general body condition 
of the buffaloes thereby increased  serum globulin level of 
animals. The significant increase in the serum globulin 
level of endometritic buffaloes after treatment with uterine 
lavage plus Levamisole and uterine lavage plus Cloprostenol 
might be due to combined effect of uterine lavage and 
levamisole. To date, no literature is cited regarding effect 
of Cloprostenol, Lavage of uterus with saline plus 
Levamisole and Lavage of uterus with salineplus 
Cloprostenol on serum globulin level in endometritic 
buffaloes. So, our results could not be compared.

CONCLUSION

 In conclusion, Levamisole and Cloprostenol alone 
were found to be more effective than the uterine lavage 
therapy. The higher cure rate was recorded in uterine 
lavage along with parenteral Levamisole or Cloprostenol 
treated buffaloes as compared to any regimen alone; as 
evidenced by maximum improvement in plasma protein 
level, recovery rate and conception rate was observed in 
levamisole plus uterine lavage and Cloprostenol plus 
uterine lavage group. The sub-clinical endometritis in 
buffaloes can be treated using Levamisole (@ 2.5 mg/kg 
body weight via s/c route on three occasions at 7 days interval), 
furthermore, it can be used as a substitute or supplement to 
antibiotic therapy.
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Table 1. Effect of different treatment on plasma proteins and fertility outcomes in endometritic buffaloes

Groups (n=6) Total Protein (g/dL) Albumin (g/dL) Globulin (g/dL) Fertility outcomes

 BT AT BT AT BT AT RR CR
D C C D DG0 (Untreated) 6.07±0.05 6.16±0.05  2.74±0.02 2.81±0.03  3.33±0.06 3.35±0.05  33.33  (2/6) 16.67  (1/6)

a Cb a Bb a Bb C CG1 (UL) 6.19±0.08  7.39±0.08  2.68±0.04  2.91±0.07  3.51±0.09  4.48±0.11  50.00 (3/6) 33.33  (2/6)
a Ab a Ab a Ab B BG2 (LEV) 6.18±0.09  8.10±0.08  2.66±0.04  3.02±0.03  3.52±0.06  5.07±0.07  66.67  (4/6) 50.00 (3/6)
a Bb a Bb a Ab B BG3 (CP) 6.17±0.07  7.90±0.05  2.62±0.04  2.95±0.06  3.53±0.05  4.95±0.06  66.67  (4/6) 50.00  (3/6)
a Ab a Ab a Ab A AG4(UL+LEV) 6.13±0.07  8.20±0.05  2.64±0.03  3.12±0.03  3.48±0.09  5.08±0.10  83.33  (5/6) 66.67  (4/6)
a Ab a Ab a Ab A AG5 (UL+CP) 6.20±0.06  8.16±0.06  2.69±0.04  3.09±0.05  3.50±0.09  5.07±0.09  83.33  (5/6) 66.67  (4/6)

Means with different superscripts within group (a, b) and between groups (A, B, C) differ significantly (p<0.05); BT (Before therapy); 
AT (After therapy); RR (Response rate); CR (Conception rate).
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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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Paramphistomum epiclitum | Bubalus bubalis | MTR

        KC283190 | G. crumenifer | Bos indicus | Ind

        KX639720 | Fischoederius spp. | Capra hircus | MTR s

        JQ688412 | G. crumenifer | Capra hircus | Ind

          JQ688410 | F. elongatus | Bos indicus | Ind

          GU133061 | F. elongatus | Capra hircus | Ind

       AB817059 | Calicophoron microbothrium | Bos taurus | Egy

         KX274233 | P. cervi | Cervus elaphus | Croa

         KP341659 | P. cervi | Bos grunniens | Chi

       MN535799 | Gastrothylax crumenifer | Capra hircus | MTR s

         KF564870 | P. epiclitum | Bubalus bubalis | Ind

         KX657874 | Paramphistomum epiclitum | Bubalus bubalis | MTR

         JX678261 | P. epiclitum | Bos indicus | Ind

         KX657873 | Paramphistomum epiclitum | Capra hircus | MTR s

         KX657875 | Paramphistomum epiclitum | Capra hircus | MTR s

   KJ995525 | P. leydeni | Bos taurus | Arg

AB743577 | Explanatum explanatum | Bubalus bubalis | Jap

                 KY889140 | Explanatum explanatum | Bubalus bubalis | MTR

                                                      AB553695 | Fasciola gigantical | Bubalus bubalis | Egy

                                                      FN432335 | Haemonchus gigantical | Capra hircus | Italy
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