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 Success of Estrus Synchronization (ES) and 
Artificial Insemination (AI) in goats depends upon the 
timely detection of estrus. Vaginal cytology is a method 
used for the detection of the estrus, assisting in the artificial 
insemination in goats. In the normal cycling female 
livestock, morphologic, endocrine and secretory changes 
occurring in the ovaries and the tubular genitalia during the 
oestrous cycle usually depict stage of the cycle. These 
changes have been associated with levels of steroid sex 
hormones. In the absence of infections, the circulating 

levels of progesterone and oestradiol–17 are the major 
determinants of the cytology pattern of the vagina 
(Rahman et al., 2008). Exfoliated cells in the vaginal 
lumen are the result of rising peripheral oestrogen which 
causes the vaginal wall to thicken. As the outermost layer 
moves further from the vascular supply, the cells keratinize 
and detach from the wall. Thus, the exfoliated cells are a 
normal occurrence during the oestrous (and menstrual) cycle 
of animals (and women). What has been found very useful is 
the morphology of the exfoliated cells, which has been 
utilized to determine the physiological and pathological 
status of the female animal as well as a tool for hormonal 
bioassay in several animal species (Selvaraju, 1994). 
However, there is meager information about vaginal 
exfoliative cytology in goats. Therefore, the present study 
has been designed to study the usefulness of vaginal 
exfoliative cytology for detection of estrus in goats.

MATERIALS AND METHODS

Experimental animals : The study was conducted in does 
maintained at the Goat Breeding unit of Post Graduate 

Research Institute in Animal Sciences, Kattupakkam. Thirty 
parous, healthy and cycling does weighing 20-30 kg were 
utilized for this study. All the does were maintained on uniform 
management with concentrate diet and 8 hours of grazing. 

Ultrasonography: Transrectal ultrasonography using B-
mode, Real time scanner (DP-2200 Vet, Shenzhen 
Mindray Biomedicals Ltd) equipped with 7.5 MHz linear 
transducer was carried out to eliminate pregnancy and to 
assess the ovarian status of non-pregnant does (Fig. 1). The 
flexible probe was made rigid using polyvinyl chloride 
pipe for better visualization of reproductive tract. The 
urinary bladder was taken as the acoustic window for 
viewing the ovaries. The ovaries were visualized cranial to 
the urinary bladder. Does with evidence of corpus luteum 
in the ovary indicating cyclicity were randomly divided 
into three groups of ten each. The does in group I, were 
subjected to Vaginal Exfoliative Cytology (VEC)  once in 
two days until the onset of estrus and thereafter twice daily 
till the end of estrum. In group II, does were administered 

with a single total dose of 125 micrograms of PGF2 
ana logue ,  c lopros tenol  ( In j .  Pragma,  INTAS 
Pharmaceuticals Ltd.) intramuscularly and VEC was done 
in all the does from the start of treatment twice daily until 
the end of estrum. In group III, does were subjected to 
intravaginal insertion of progesterone device TRIU C® 
containing 160 mg of progesterone and retained in situ for 
seven days. At the time of insertion, VEC was done. One 

thday before the withdrawal (6  day), an intramuscular 

injection of 50 µg of PGF2 analogue, cloprostenol was 
®administered and on the seventh day, TRIU C  was 

removed, VEC was done starting from the time of *Corresponding author: drceciliajoseph@yahoo.com
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the end of estrum. Similar distribution pattern of the 
vaginal exfoliated cell was also observed in group II does.

 The intermediate cells were 10 per cent on the day of 
onset of estrum and showed a gradual decrease and 
remained at less than 10 per cent till the end of estrum. The 
superficial intermediate cells gradually decreased from 
more than 60 per cent from the day of onset of estrum to 
less than 10 per cent at the end of estrum. The superficial 
cells gradually increased from 10 per cent from the day of 
onset of estrus to reach a peak of 60 per cent on day 2 
(morning) and decreased to less than 20 per cent towards 
the end of estrum. The cornified cells increased from 10 
per cent on the day of onset of estrum to reach a peak of 80 
per cent which continued to remain at more than 60 per 
cent till the end of estrum. Vaginal exfoliative cytology in 
the present study revealed a gradual increase of superficial 
cells from 20 per cent on the day of onset of estrus to reach 
a peak of 80 per cent on day 2 and then decreased to less 
than 10 per cent towards the end of estrum in group II. On 
the contrary, in group III the cornified cell (anuclear 
superficial cells) were found to increase from 10 per cent 
on the day of estrum to 80 per cent on day 2 and 
subsequently shows a decline toward the end of estrum. 
The peculiarity observed in vaginal exfoliative cytology of 
goats was the presence of 10-15 per cent of neutrophils 
during day 2 in all the groups (Fig. 2). The similar pattern 
of cell distribution in vaginal exfoliative cytology was also 
observed by earlier workers in goats (Safiriyu et al., 2006). 
Pretorius (1977) reported that cytological changes in 
vaginal epithelium could be used to assess ovarian 
estrogenic activity and desquamation of vaginal epithelial 
cells reached a high level during late estrus when large 
numbers of cornified cells occurred in the smear.

 The vaginal exfoliative cytology in the present study 
was used to clearly identify estrum which also 
corroborated with behavioural and physiological signs of 
estrum exhibited by the doe. VEC can be used as a 
complementary method for estrus detection and to monitor 
ovarian activity. The appearance of neutrophils in the 

withdrawal of the device twice daily until the end of estrus.

Vaginal Exfoliative Cytology: The vulva was rinsed with 
normal saline and dried with a clean towel. Each doe was 
restrained in standing position by an assistant and the swab 
moistened with normal saline was gently inserted with the 
right hand while the left thumb and fore-finger were used 
to expose the vulvar lips. The swab was gently rolled in the 
caudal vagina and carefully withdrawn. The smear was 
prepared by rolling the swab on a glass slide and air dried. 
The smears were then stained with Leishman stain using 
standard protocol. One hundred cells were counted from 
random fields of each slide and the type, percentage of 
cells present during different stages of estrous cycle was 
recorded (Leigh et al., 2010).

Heat detection and breeding: In all the three groups, the 
physiological signs and behavioural signs and VEC were 
used to identify the does in estrus which were bred 
naturally two times at an interval of 24 hours. 

RESULTS AND DISCUSSION

 In normal estrus does i.e. Group I, the VEC showed 
only 10 per cent intermediate cells on the day of onset of 
estrum and disappeared on day two. Then it showed a 
gradual increase up to 40 per cent towards the end of 
estrum. The superficial intermediate cells gradually 
decreased from 60 per cent from the day of onset of estrum 
to less than 10 per cent at the end of estrum. The superficial 
cells gradually increased from 20 per cent from the day of 
onset of estrus to reach a peak of 80 per cent on day 2 and 
decreased to less than 10 per cent towards the end of 
estrum. The cornified cells gradually increased from 10 
per cent from the day of onset of estrum to 30 percent on 
day 2 and subsequently increased to 60 per cent towards 

Fig. 1. Ultrasonographic View:  Ovary with follicle

Fig. 2. Superficial cells with neutrophils
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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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 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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study was aimed to evaluate the efficacy of different 
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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 
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 Success of Estrus Synchronization (ES) and 
Artificial Insemination (AI) in goats depends upon the 
timely detection of estrus. Vaginal cytology is a method 
used for the detection of the estrus, assisting in the artificial 
insemination in goats. In the normal cycling female 
livestock, morphologic, endocrine and secretory changes 
occurring in the ovaries and the tubular genitalia during the 
oestrous cycle usually depict stage of the cycle. These 
changes have been associated with levels of steroid sex 
hormones. In the absence of infections, the circulating 

levels of progesterone and oestradiol–17 are the major 
determinants of the cytology pattern of the vagina 
(Rahman et al., 2008). Exfoliated cells in the vaginal 
lumen are the result of rising peripheral oestrogen which 
causes the vaginal wall to thicken. As the outermost layer 
moves further from the vascular supply, the cells keratinize 
and detach from the wall. Thus, the exfoliated cells are a 
normal occurrence during the oestrous (and menstrual) cycle 
of animals (and women). What has been found very useful is 
the morphology of the exfoliated cells, which has been 
utilized to determine the physiological and pathological 
status of the female animal as well as a tool for hormonal 
bioassay in several animal species (Selvaraju, 1994). 
However, there is meager information about vaginal 
exfoliative cytology in goats. Therefore, the present study 
has been designed to study the usefulness of vaginal 
exfoliative cytology for detection of estrus in goats.

MATERIALS AND METHODS

Experimental animals : The study was conducted in does 
maintained at the Goat Breeding unit of Post Graduate 

Research Institute in Animal Sciences, Kattupakkam. Thirty 
parous, healthy and cycling does weighing 20-30 kg were 
utilized for this study. All the does were maintained on uniform 
management with concentrate diet and 8 hours of grazing. 

Ultrasonography: Transrectal ultrasonography using B-
mode, Real time scanner (DP-2200 Vet, Shenzhen 
Mindray Biomedicals Ltd) equipped with 7.5 MHz linear 
transducer was carried out to eliminate pregnancy and to 
assess the ovarian status of non-pregnant does (Fig. 1). The 
flexible probe was made rigid using polyvinyl chloride 
pipe for better visualization of reproductive tract. The 
urinary bladder was taken as the acoustic window for 
viewing the ovaries. The ovaries were visualized cranial to 
the urinary bladder. Does with evidence of corpus luteum 
in the ovary indicating cyclicity were randomly divided 
into three groups of ten each. The does in group I, were 
subjected to Vaginal Exfoliative Cytology (VEC)  once in 
two days until the onset of estrus and thereafter twice daily 
till the end of estrum. In group II, does were administered 

with a single total dose of 125 micrograms of PGF2 
ana logue ,  c lopros tenol  ( In j .  Pragma,  INTAS 
Pharmaceuticals Ltd.) intramuscularly and VEC was done 
in all the does from the start of treatment twice daily until 
the end of estrum. In group III, does were subjected to 
intravaginal insertion of progesterone device TRIU C® 
containing 160 mg of progesterone and retained in situ for 
seven days. At the time of insertion, VEC was done. One 

thday before the withdrawal (6  day), an intramuscular 

injection of 50 µg of PGF2 analogue, cloprostenol was 
®administered and on the seventh day, TRIU C  was 

removed, VEC was done starting from the time of *Corresponding author: drceciliajoseph@yahoo.com
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the end of estrum. Similar distribution pattern of the 
vaginal exfoliated cell was also observed in group II does.

 The intermediate cells were 10 per cent on the day of 
onset of estrum and showed a gradual decrease and 
remained at less than 10 per cent till the end of estrum. The 
superficial intermediate cells gradually decreased from 
more than 60 per cent from the day of onset of estrum to 
less than 10 per cent at the end of estrum. The superficial 
cells gradually increased from 10 per cent from the day of 
onset of estrus to reach a peak of 60 per cent on day 2 
(morning) and decreased to less than 20 per cent towards 
the end of estrum. The cornified cells increased from 10 
per cent on the day of onset of estrum to reach a peak of 80 
per cent which continued to remain at more than 60 per 
cent till the end of estrum. Vaginal exfoliative cytology in 
the present study revealed a gradual increase of superficial 
cells from 20 per cent on the day of onset of estrus to reach 
a peak of 80 per cent on day 2 and then decreased to less 
than 10 per cent towards the end of estrum in group II. On 
the contrary, in group III the cornified cell (anuclear 
superficial cells) were found to increase from 10 per cent 
on the day of estrum to 80 per cent on day 2 and 
subsequently shows a decline toward the end of estrum. 
The peculiarity observed in vaginal exfoliative cytology of 
goats was the presence of 10-15 per cent of neutrophils 
during day 2 in all the groups (Fig. 2). The similar pattern 
of cell distribution in vaginal exfoliative cytology was also 
observed by earlier workers in goats (Safiriyu et al., 2006). 
Pretorius (1977) reported that cytological changes in 
vaginal epithelium could be used to assess ovarian 
estrogenic activity and desquamation of vaginal epithelial 
cells reached a high level during late estrus when large 
numbers of cornified cells occurred in the smear.

 The vaginal exfoliative cytology in the present study 
was used to clearly identify estrum which also 
corroborated with behavioural and physiological signs of 
estrum exhibited by the doe. VEC can be used as a 
complementary method for estrus detection and to monitor 
ovarian activity. The appearance of neutrophils in the 

withdrawal of the device twice daily until the end of estrus.

Vaginal Exfoliative Cytology: The vulva was rinsed with 
normal saline and dried with a clean towel. Each doe was 
restrained in standing position by an assistant and the swab 
moistened with normal saline was gently inserted with the 
right hand while the left thumb and fore-finger were used 
to expose the vulvar lips. The swab was gently rolled in the 
caudal vagina and carefully withdrawn. The smear was 
prepared by rolling the swab on a glass slide and air dried. 
The smears were then stained with Leishman stain using 
standard protocol. One hundred cells were counted from 
random fields of each slide and the type, percentage of 
cells present during different stages of estrous cycle was 
recorded (Leigh et al., 2010).

Heat detection and breeding: In all the three groups, the 
physiological signs and behavioural signs and VEC were 
used to identify the does in estrus which were bred 
naturally two times at an interval of 24 hours. 

RESULTS AND DISCUSSION

 In normal estrus does i.e. Group I, the VEC showed 
only 10 per cent intermediate cells on the day of onset of 
estrum and disappeared on day two. Then it showed a 
gradual increase up to 40 per cent towards the end of 
estrum. The superficial intermediate cells gradually 
decreased from 60 per cent from the day of onset of estrum 
to less than 10 per cent at the end of estrum. The superficial 
cells gradually increased from 20 per cent from the day of 
onset of estrus to reach a peak of 80 per cent on day 2 and 
decreased to less than 10 per cent towards the end of 
estrum. The cornified cells gradually increased from 10 
per cent from the day of onset of estrum to 30 percent on 
day 2 and subsequently increased to 60 per cent towards 

Fig. 1. Ultrasonographic View:  Ovary with follicle

Fig. 2. Superficial cells with neutrophils
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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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 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
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estrum smear observed in the present study may be due to a 
physiological response following mating to ward off 
possible infection as reported by Leigh et al. (2010).
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 The estrus synchronization is a hormonal regulation 
of estrous cycle at a time in a group of animals with timed 
artificial insemination (AI). It allows decrease in 
unproductive periods by controlling the postpartum 
subestrus or anestrus. Synchronization reduces the number 
of days spent visually appearing estrus, it also increases the 
accuracy of heat detection. Hormonal programs which 
eliminate the need for estrus detection and allow timed 
artificial insemination (TAI) are more attractive. For the 
proper time of AI at standing estrus at farmer’s door, the 
synchronization of ovulation with Ovsynch protocol can 

be very effective. Prostaglandin F  (PGF ) has so far been 2 2

the most frequently used hormone for estrus synchronization 

in cows (Patterson et al., 2003). PGF  controls life span of 2

the corpus luteum, but cannot alter the course of follicular 
waves. Estrus occurs due to changes at the developmental 
stage of preovulatory follicles during the post injection 

period of PGF  and the ensuing ovulation may take a 2

week. Therefore, due to the continuation of a need for 

estrus detection in PGF  applications, insemination time 2

cannot be controlled (Pursley et al., 1997). Ultimately, 
reproductive physiologists have developed methods that 
limit estrus observation where ovulation rather than estrus 
is synchronized (Pursley et al., 1995). The method 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 
postpartum were selected from dairy farm of the college. 
*Corresponding author: dr.sgdeshmukh@rediffmail.com

Cows were examined for health and palpated per rectum 
for ovarian activity before synchronization. In addition, 
animals with body condition score of 2.5-4.0 (Scale 0-5 
units; 1 = emaciated, 5 = obese) were included in the 
study. Pre synchronization medicinal treatment was 
given to the cows before synchronization. It includes 
Injection Ivermectin (Hitek), Injection Phosphorus 
(Urimine), and Chelated mineral mixture (Chelated 
Agrimin forte) orally @ 50gm daily for next 15 days. All 
the injections were administered intramuscularly except 
injection Ivermectin for deworming. Cows of group-I 
received Ovsynch protocol with administrating 10µg of 
GnRH analogue (Buserelin acetate) at any stage of estrus 
cycle (day 0) followed by 500µg Cloprostenol (PregOva, 
Virbac Animal Health India Pvt. Ltd.) (day 7) and second 

GnRH inj. 48 hrs after PGF  administration and fixed 2

time A.I. done at 18 to 20 hrs post second GnRH 
administration. Group-II cows (n=10) received two 

injections of PGF  (500µg Cloprostenol) 11 days apart 2

and fixed time A.I. was done at 24 to 48 hrs post second 

PGF  administration. Estrus detection and intensity of 2

oestrus was done by visual observation and per rectal 
examination. Statistical analysis was carried out by using 
Complete Randomized Design (CRD) using statistically 
Web Based Agricultural Statistics Software Package 
(WASP 2.0). 

RESULT AND DISCUSSION

Estrus response to treatment: The percent estrus 

response observed in first PGF , second PGF  and 2 2

ovsynch protocol were 80.00, 100 and 100 percent, 
respectively (Table 1).
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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 total of 20 healthy crossbred cows at 60-90 days postpartum were selected from Dr. Panjabrao Deshmukh Krishi 
Vidyapeeth, Akola dairy farm. Pre synchronization medicinal treatment was given to the cows before synchronization. Cows in group-I (n=10) received 

Ovsynch protocol and cows from group II (n=10) received two injections of PGF  (500 µg Cloprostenol) 11 days apart and fixed time artificial 2

insemination was done at 24 to 48 hrs post second PGF   administration in both the groups. The percent estrus response, mean time interval for onset of 2

induced estrus, and mean duration of estrus showed no significant difference between the two synchronized groups. Estrus intensity was higher in Double 
PG protocol as compared to Ovsynch protocol. From the present findings, it was observed that the number of animal pregnant at first service was higher in 

Ovsynch as compared to double PGF . The Ovsynch protocol induces better estrus response and first service conception rate in postpartum cows.2
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents

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

Corresponding author: vetsirohi@rediffmail.com

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 

COMPARATIVE EFFICACY OF SYNCHRONIZATION PROTOCOLS FOR IMPROVING 
FERTILITY IN POSTPARTUM CROSSBRED DAIRY COWS

RATNAPARKHI A.R., DESHMUKH S.G.*, BIRADE H.S., KALE V.B., HARKAL S.B. and JADHAO A.D.
Department of Animal Reproduction, Gynaecology and Obstetrics,

Post Graduate Institute of Veterinary and Animal Sciences, Akola-444104, India

Received: 20.03.2019; Accepted: 13.05.2019

Haryana Vet. (Dec., 2019) 58(2), 166-169 Research Article

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. 

Keywords: Conception rate, Double PG, Ovsynch protocol

Corresponding author: vetsirohi@rediffmail.com

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

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)

1 2

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 Public Health and Epidemiology, 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

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Clinical Article

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

182

A S S O C I AT I O N  O F  S E M E N  T R A I T S  I N 
CONSECUTIVE EJACULATES WITH FSH-β GENE 
POLYMORPHISM IN HOLSTEIN-FRIESIAN 
CROSSBRED BULLS FROM INDIA

VIJAY KADAM, ABH

Haryana Vet. (Dec., 2019) 58(2), 166-169 Research Article

Corresponding author: rjchaudhari@yahoo.com

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

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 Public Health and Epidemiology, 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 Public Health and Epidemiology, 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 Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE


