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testicular density and epididymal length in camels.

 Moreover, Ibrahim et al. (2012) also reported a 
significant (p<0.001) positive correlations for TW and TV 
(r=0.998), TW and EW (r=0.919), EW and TV (r=0.906), 
TV and TL (r=0.862) and TW and TL (r=0.828) in rams but 
non-significant positive correlations for TW and EL 
(r=0.781), EW and EL (r=0.766), EL and TV (r=0.749), 
EW and TL (r=0.670) and EL and TL (r=0.362). However, 
contrary to the results of present study they found negative 
correlations between EL and TD (r=-0.478), EW and TD 
(r=-0.521), TW and TD (r=-0.615), TV and TD (r=-0.639) 
and TD and TL (r=-0.747).

 Contrary to the present findings Bukar et al. (2017) 
found that, testicular weight, testicular length, testicular 
volume and epididymal weight showed non-significant 
positive correlation with epididymal sperm motility in 
bucks. However, they reported non-significant negative 
correlation between epididymal length and epididymal 
sperm motility which was in accordance to the present 
results. Further, Ajani et al. (2015) reported non-
significant negative correlation of extra-gonadal sperm 
motility with testicular weight, testicular diameter, 
testicular length and epididymal length which supports the 
findings of present study.  

ACKNOWLEDGEMENTS

 Authors are grateful to Dean, College of Veterinary 
Science & AH., Navsari Agricultural University, Navsari 
and all the staff of Department of Gynaecology & 
Obstetrics for providing facilities and support to complete 
the present investigation.

REFERENCES

Abdou, M.S.S., Hassun, T.M. and El-Sawaf, S.A. (1978). Testicular and 
epididymal sperm numbers and related parameters in the 
developing Awassi ram. Australian J. Biologic. Sci. 31(3): 257-
266.

Abdullahi, I.A., Musa, H.A.H. and Jibril, A. (2012). Scrotal Circumference 
and Testicular Morphometric Characteristics of the Camel 
(Camelus dromedarius) in the Semi-Arid Environment of 
Northern Nigeria. Internat. J. Morphol. 30(4): 1369-1372.

Adjibode A.G., Koutinhouin G.B., Tougan U.P., Zannou M.S., Hanzen 
C. and Thewis A. (2016). Variation in testicular morphometric 
traits in djallonke sheep of North and South ecotypes of benin 
and their relationships with body weight and characteristics. J. 
Vet. Adv. 6(10): 1338-1349.

Agga, G.E., Udala, U., Regassa, F. and Wudie, A. (2011). Body 
measurements of bucks of three goat breeds in Ethiopia and their 
correlation to breed, age and testicular measurements. Small 
Rumin. Res. 95(2-3): 133-138.

Ajani, O.S., Oyeyemi, M.O. and Moyinoluwa, O.J. (2015). Correlation 
between age, weight, scrotal circumference and the testicular 
and epididymal parameters of Red Sokoto bucks. J. Vet. Med. 
Anim. Healt. 7(5): 159-163.

AL-Mahmodi, A.M.M., AL-Kelaby, W.J. and AL-Ramahy, A.A.J. 
(2017). Testis Morpho-biometrical studies of the adult Ram and 
Buck in AL-Najaf AL-Ashraf Province. Mirror Res. Vet. Sci. 
Anim. 6(3): 32-39.

AL-Nakib, F., Lodge, G. and Oweh, J. (1986). A study of sexual 
development of ram lambs. J. Anim. Prod. 43: 459–468.

Bhattacharyya, H.K., Makhdoomi, D.M. and Akand, A.H. (2010). 
Testicular biometry and epididymal sperm reserve in local sheep 
of Kashmir valley. Kenya Veterinar. 34(1): 25-28.

Bongso, T.A., Jainudeen, M.R. and Zahrah, A.S. (1982). Relationship 
of scrotal circumference to age, body weight and onset of 
spermatogenesis in goats. Theriogenology. 18(5): 513–524.

Bukar, M.M., Ochai, S., Stephen, J. and Iliyasu, D. (2017). Effect of 
normal saline and oviplus® on epididymal sperm quality and 
relationship with testicular morphometry in Sahel bucks. 
Nigerian Vet. J. 38(1): 4-12.

Egbunike, G.N., Holtz, W. and Smidt, D. (1976). Reproductive capacity 
of German Landrace boars. II: Sperm production rates as 
determined by quantitative testicular histology and from 
gonadal sperm reserves. Zuchthygeine. 11:35-7.

Endale, M., Hailemariam, M. and Tegegne, A. (2009). A study on 
testicular characteristics of ram lambs of Arsi breed fed on two 
maize varieties (QPM and BH540). SINET: Ethiopian J. Sci. 
32(1): 37-44.

Gemeda, A.E. and Workalemahu, K. (2017). Body Weight and Scrotal-
Testicular Biometry in Three Indigenous Breeds of Bucks in 
Arid and Semiarid Agroecologies, Ethiopia. J. Vet. Med., p. 9. 
DOI: 10: 1155/2017/5276106.

Ibrahim, A.A., Aliyu, J., Ashiru, R.M., Jamilu, M., Ibrahim, A., Aliyu, 
J., Ashiru, M. & Jamilu, M. (2012). Biometric study of the 
reproductive organs of three breeds of sheep in Nigeria. Inter. J. 
Morphol. 30(4): 1597-1603.

Leal, M.C., Becker-Silva, S.C., Chiarini-Garcia, H. and Franca, L.R. 
(2004). Sertoli cell efficiency and daily sperm production in 
goats (Capra hircus). Anim. Reprod. 1(1): 122-128.

Morris, C. and Cullen, N. (1994). A note on genetic correlations 
between pubertal traits of males or females and lifetime 
pregnancy rate in beef cattle. Livest. Prod. Sci. 39: 291–297.

Oyeyemi, M.O., Fayomi, A.P., Adeniji, D.A. and Ojo, K.M. (2012). 
Testicular and epididymal parameters of Sahel buck in the 
humid zone of Nigeria. Inter. J. Morphol.  30(2): 489-492.

Rege, J.E., Toe, F., Mukasa-Mugerwa, E., Tembely, S., Anindo, D., 
Baker, R.L. and Lahlou-Kassi, A. (2000). Reproductive 
characteristics of Ethiopian highland sheep. II. Genetic 
parameters of semen characteristics and their relationships with 
testicular measurements in ram lambs. Small Rumin. Res. 37(3): 
173–187.

Saurabh, S.S., Kumar, A., Verma, S., Sharma, P. and Gautam, V. (2018). 
Study of testicular biometry and its correlation with epididymal 
seminal attribute in buffalo bulls. Pharma Innov. J. 7(6): 251-
256.

65

ABSTRACT

 The objective of present study was to evaluate the difference between pre-ovulatory follicle size and subsequent corpus luteum in repeat 
breeder cows following synchronization with Ovsynch (GnRH based) and modified Ovsynch (hCG based) protocols. The mean diameter of pre-
ovulatory follicle in the cows treated with GnRH (11.48±0.44 mm;n=7) was significantly lower (p<0.05) in comparison to hCG (14.31±1.18 mm; 
n=7) treated cows.The mean diameter of corpus luteum on day 6 post AI in the cows treated with GnRH (16.11±0.45 mm; n=7) was significantly 
higher (p<0.05) than hCG (13.37±1.66 mm; n=7) treated cows.The difference between mean pre-ovulatory follicular diameter in pregnant 
(11.54±0.50 mm; n=5) and non-pregnant (11.35±1.25 mm; n=2) cows was not statistically significant (p>0.05) but difference between mean corpus 
luteum diameter on day 6 post AI in pregnant (16.7±0.37 mm; n=5) and non-pregnant (14.65±0.15 mm; n=2) cows was statistically significant 
(p<0.05) in GnRH based synchronization group. However, in hCG based synchronization group, mean pre-ovulatory follicle and corpus luteum 
diameter in pregnant and non-pregnant cows varied non-significantly (p>0.05). 

Keywords: Cows, GnRH, hCG, Repeat breeder,Synchronization protocols
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 Reproductive performance is one of the most 
important factors affecting dairy farm profitability and the 
development of national economy, as well as the living 
standard of rural and urban societies. There are many 
factors that affect reproductive performance, such as high 
milk production, negative energy balance, low detection 
rate for estrus, and increased embryonic loss in dairy cows. 
Therefore, size of the pre-ovulatory follicle could be an 
important factor for adequate luteal function and 
subsequent embryonic survival (Vasconcelos et al., 2013). 
Several studies have also focused on the follicle size at the 
time of artificial insemination (AI) and the relations 
between follicle size and several aspects of the subsequent 
reproductive hormonal profile and fertility in lactating 
dairy cows (Lopes et al., 2007; Kapse et al., 2017). So the 
present study envisages the effectiveness of GnRH and 
hCG based synchronization protocols in formation of pre-
ovulatory follicle and subsequent corpus luteum (CL).

MATERIALS AND METHODS

 The present study was carried out in 14 repeat 
breeder cows of Instructional Livestock Farm Complex 
(ILFC) of CSK Himachal Pradesh KrishiVishvavidyalya, 
Palampur (32.6 ºN, 76.3 ºE, altitude 1290.8 m).In Group 1 
(G1), estrus synchronization via Ovsynch protocol was 
initiated in 7 cows with the aim of initiation and 
development of the follicular wave on day 0 i.e., day 6 of 
estrous cycle and 10 μg Buserelin acetate was 
administered by intramuscular route. On day 7, i.e. day 13 
of the estrous cycle, 500 μg Cloprostenol was administered 
intramuscularly as an exogenous source for initiation of 
the lysis of CL. On day 9, i.e. day 15 of the estrous cycle, 

10 μg Buserelin acetate was administered with the aim of 
supporting the ovulation of tertiary follicle developed in 
the new wave and fixed timed artificial insemination 
(FTAI) was done on day 10, i.e. day 16 of estrous cycle and 
day 11, i.e. day 17 of estrous cycle. In Group 2 (G2), 
Modified Ovsynch protocol for synchronization was 
started in 7 cows on day 0 with the aim of initiation and 
development of the follicular wave and 3000 I.U. of hCG 
was administered by intramuscular route. On day 7, 500 μg 
Cloprostenol was administered intramuscularly as an 
exogenous source for initiation of the lysis of the corpus 
luteum. On day 9, 3000 I.U. of hCG was administered 
intramuscularly with the aim of supporting the ovulation 
of the tertiary follicle developed in the new wave and FTAI 
was done on day 10 and 11. The impact of treatment on 
follicular dynamics was evaluated by measuring the size of 
the largest dominant follicle and CL. Size of dominant 
follicle and CL was determined by taking mean of 
follicular and CL diameter at the widest point and 
perpendicular to the first measurement using internal 
calipers on the ultrasound machine (Z5 Vet, Mindray; 7.5 
MHz).The data obtained were statistically analyzed using 
Student’s t-test for parametric data as described with SAS 
(Statistical Analysis Software), SAS® 9.2 TS Level 2M2 for 
windows.

RESULTS AND DISCUSSION

 The mean diameter of pre-ovulatory follicle in the 
cows treated with GnRH based Ovsynch protocol was 
smaller (11.48±0.44 mm; p<0.05) in comparison to hCG 
based Modified Ovsynch (14.31±1.18 mm) treated cows 
(Table 1). Contrarily, Diaz et al. (1998) reported formation 
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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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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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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)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

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

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



66

of a smaller dominant follicle after hCG administration. 
The mean diameter of CL on day 6 post AI in the cows 
treated with GnRH based Ovsynch protocol was 
significantly larger (16.11±0.45 mm; p<0.05) in 
comparison to hCG based modified Ovsynch protocol 
(13.37±1.66 mm) treated cows. The follicle size alone is 
not sufficient for predicting the further development of a 
corpus luteum. Rather, both follicle size and estradiol 
concentration in the follicular fluid seems to be very 
important for the further development of a pre-ovulatory 
follicle into a healthy, actively secreting CL (Vernunft et 
al., 2013). In our study, although the pre-ovulatory follicle 
size in hCG treated animals was larger (14.31±1.18 mm) in 
comparison to GnRH treated cows (11.48±0.44 mm), but 
low number of LH receptors on the follicle may contribute 
towards formation of dysfunctional CL (Roche and 
Diskin, 2000). In our study, hCG protocol resulted in 
ovulation of a follicle after the second injection of hCG and 
formation of small sized CL. It is known that luteal 
development is a continuation of follicular maturation; 
consequently, therefore, decreased gonadotropin 
stimulation or estradiol production of the follicle, may 
impair subsequent luteal function (Dickinson et al., 2016).

 In present study, difference between mean pre-
ovulatory follicular diameter in pregnant (11.54±0.50 mm; 
n=5) and non-pregnant (11.35±1.25 mm; n=2) cows was 
not significant (p>0.05) in GnRH based synchronization 
protocol but the difference between mean corpus luteum 
diameter on day 6 post AI in pregnant (16.7±0.37 mm; 
n=5) and non-pregnant (14.65±0.15 mm; n=2) cows was 
statistically significant (p<0.05) in GnRH group. In hCG 
based synchronization group, mean pre-ovulatory 
follicular diameter in pregnant (21.2 mm; n=1) and non-
pregnant (13.16±0.35, n=6) cows varied but the difference 

was not significant (p>0.05). Similarly, the difference 
between mean CL diameter in pregnant (20.00 mm; n=1) 
and non-pregnant (12.27±0.43 mm; n=6) cows varied 
widely but here also the difference was not significant 
(p>0.05) as shown in Table 2. In GnRH based group, mean 
pre-ovulatory follicle size was smaller as compared to 
hCG based groups but conception was higher in GnRH 
based group which may be due to the fact that GnRH 
resulted in ovulation of wide range of follicles whereas 
hCG has its ability to act on large size follicles only 
(Nogueira et al., 2007). In support to our findings, Lynch et 
al. (2010) reported that smaller follicles resulted in higher 
CR. This may be due to the fact that larger follicles led to 
lower conception due to aged oocyte (Revah et al., 1996). 
Additionally, smaller follicles were also found to be 
related to high embryo survival (Lynch et al., 2010). When 
ovulation was induced with GnRH in cows, positive 
associations among ovulatory follicle size, circulating 
concentrations of pre-ovulatory estradiol, fertilization 
rate, embryo quality, circulating concentrations of 
progesterone during the postovulatory period, and 
pregnancy rate have been reported (Atkins et al., 2013). 
Some studies have shown that larger ovulatory follicles at 
the time of AI increase CR (Keskin et al., 2010; Sa Filho et 
al., 2010). Studies have indicated that CR was higher 
following ovulation of approximately 16 mm dominant 
follicle (Perry et al., 2005). Induced ovulation of small pre-
ovulatory follicles, in cows that have not expressed estrus, 
may negatively impact acquisition of oocyte competence. 
While meiotic competence is mostly complete by the time 
follicle reaches 3 mm, inadequate cytoplasmic or 
molecular maturation could compromise oocyte 
competence in small pre-ovulatory follicles at GnRH-
induced ovulation. Cows induced to ovulate small 
dominant follicles (<11.3 mm) experienced lower CR and 
higher incidence of late embryonic mortality than did 
those induced to ovulate large (>11.3 mm) dominant 
follicles (Dickinson et al., 2016). These studies indicated 
that larger follicles were associated with higher estradiol 
levels which improve sperm and oocyte transportation in 
the reproductive tract and uterine environment for early 
embryonic development (Hawk, 1983).

 In addition, the larger CL, which forms following 
ovulation from larger follicles, is capable of producing 
more progesterone. High progesterone level is an 
important factor in early embryonic development in 
lactating dairy cows (Lopes et al., 2007; Wiltbank et al., 
2011). However, Perry et al. (2005) reported that follicle 
size alone did not influence subsequent concentrations of 
progesterone when cows spontaneously ovulated. Intra-
follicular concentrations of estradiol may play a role in 

Table 1

Mean (±SE) diameter of pre-ovulatory follicle at 9 day of 
protocol and subsequent corpus luteum 6 days post AI

Sr. No. Protocol Diameter Diameter
  (Mean±SE) of (Mean±SE) of
  pre-ovulatory subsequent
  Follicle (mm) Corpus luteum
   on day 6 post
   AI (mm)

a a1 Ovsynch 11.48±0.44 16.11±0.45
 (GnRH based)
 (n=7)

b b2 Modified 14.31±1.18 13.37±1.66
 Ovsynch
 (hCG based)
 (n=7)

a,b Values with different superscripts within the same column differ 
significantly (p<0.05)
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preparation of follicular cells for luteal formation and 
function (Reilly et al., 1996). Therefore, cows that 
exhibited standing estrus with small follicular size may 
have attained concentrations of estradiol necessary to 
adequately prepare the follicular cells for luteinization 
regardless of follicular size (Perry et al., 2005). Some 
researchers also reported that follicle size does not affect 
pregnancy in cows (Colazo et al., 2009). Small size 
follicles lead to lower CR which may be due to the fact that 
LH receptor mRNA is undetectable in granulosa cells of 
small follicles whereas, LH receptor mRNA increased in 
accordance with follicular growth (Nogueira et al., 2007). 
Lower CR in cows with small follicles could be a reflection 
of impotence of hCG for either ovulation induction or 
oocyte maturation. Moreover, this inadequate effect of 
hCG in cows with small follicles could be due to direct 
induction of ovulation without hypothalamo-hypophyseal 
axis leading to lower amount of LH. Therefore, small pre-
ovulatory follicles could not be capable of ovulation 
following induction by hCG rather than induction by 
GnRH (Pancarci et al., 2013). Perry et al. (2005) suggested 
that development of a normal CL depends on pre-
ovulatory follicles having: (i) an adequate number of 
granulosa cells, (ii) an adequate number of luteinizing 
hormone receptors on granulosa and thecal cells, and (iii) 
granulosa cells capable of synthesizing adequate amounts 
of progesterone after luteinization. Therefore, lower CR 
after induced ovulation of smaller follicles might be the 
result of fewer granulosa cells present in the follicle before 
ovulation, resulting in fewer large luteal cells in the CL and 
subsequent lower progesterone concentrations. In another 
study, Wecker et al. (2012) noted that follicle and CL size 
were positively related, but no inference with conception 
was noted. However, in our study, positive relationship 
between follicle size and CL size with conception was 
present.

 In nutshell, pre-ovulatory follicle size played a 
significant part in achieving conception; though failure of 
hCG based synchronization protocols in repeat breeder 
cows despite having larger follicular size may be due to 
incomplete transformation of granulosa cells to luteal cells 
which can be adjudged on the basis of small CL 
evidentpost ovulation. So a valid conclusion derived from 
the present study supports the use of GnRH based 
synchronization protocols in repeat breeder cows.
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Relationship between follicular size at insemination and 
subsequent corpus luteum on day 6 post AI in pregnant 
and non-pregnant cows in different treatment groups

Sr. No. Protocol  Diameter Diameter
   (Mean±SE) of (Mean±SE) of
   pre-ovulatory corpus luteum
   Follicle (mm) on day 6 post
    AI (mm)

a1 Ovsynch Pregnant (n=5) 11.54±0.50 16.70±0.37
  b(GnRH Non-pregnant (n=2) 11.35±1.25 14.65±0.15
 based)

2 Modified Pregnant (n=1) 21.20 20.00
 Ovsynch Non-pregnant (n=6) 13.160.35 12.27±0.43
 (hCG based)

a,b Values with different superscripts within the same column differ 
significantly (p<0.05)
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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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 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.
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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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of a smaller dominant follicle after hCG administration. 
The mean diameter of CL on day 6 post AI in the cows 
treated with GnRH based Ovsynch protocol was 
significantly larger (16.11±0.45 mm; p<0.05) in 
comparison to hCG based modified Ovsynch protocol 
(13.37±1.66 mm) treated cows. The follicle size alone is 
not sufficient for predicting the further development of a 
corpus luteum. Rather, both follicle size and estradiol 
concentration in the follicular fluid seems to be very 
important for the further development of a pre-ovulatory 
follicle into a healthy, actively secreting CL (Vernunft et 
al., 2013). In our study, although the pre-ovulatory follicle 
size in hCG treated animals was larger (14.31±1.18 mm) in 
comparison to GnRH treated cows (11.48±0.44 mm), but 
low number of LH receptors on the follicle may contribute 
towards formation of dysfunctional CL (Roche and 
Diskin, 2000). In our study, hCG protocol resulted in 
ovulation of a follicle after the second injection of hCG and 
formation of small sized CL. It is known that luteal 
development is a continuation of follicular maturation; 
consequently, therefore, decreased gonadotropin 
stimulation or estradiol production of the follicle, may 
impair subsequent luteal function (Dickinson et al., 2016).

 In present study, difference between mean pre-
ovulatory follicular diameter in pregnant (11.54±0.50 mm; 
n=5) and non-pregnant (11.35±1.25 mm; n=2) cows was 
not significant (p>0.05) in GnRH based synchronization 
protocol but the difference between mean corpus luteum 
diameter on day 6 post AI in pregnant (16.7±0.37 mm; 
n=5) and non-pregnant (14.65±0.15 mm; n=2) cows was 
statistically significant (p<0.05) in GnRH group. In hCG 
based synchronization group, mean pre-ovulatory 
follicular diameter in pregnant (21.2 mm; n=1) and non-
pregnant (13.16±0.35, n=6) cows varied but the difference 

was not significant (p>0.05). Similarly, the difference 
between mean CL diameter in pregnant (20.00 mm; n=1) 
and non-pregnant (12.27±0.43 mm; n=6) cows varied 
widely but here also the difference was not significant 
(p>0.05) as shown in Table 2. In GnRH based group, mean 
pre-ovulatory follicle size was smaller as compared to 
hCG based groups but conception was higher in GnRH 
based group which may be due to the fact that GnRH 
resulted in ovulation of wide range of follicles whereas 
hCG has its ability to act on large size follicles only 
(Nogueira et al., 2007). In support to our findings, Lynch et 
al. (2010) reported that smaller follicles resulted in higher 
CR. This may be due to the fact that larger follicles led to 
lower conception due to aged oocyte (Revah et al., 1996). 
Additionally, smaller follicles were also found to be 
related to high embryo survival (Lynch et al., 2010). When 
ovulation was induced with GnRH in cows, positive 
associations among ovulatory follicle size, circulating 
concentrations of pre-ovulatory estradiol, fertilization 
rate, embryo quality, circulating concentrations of 
progesterone during the postovulatory period, and 
pregnancy rate have been reported (Atkins et al., 2013). 
Some studies have shown that larger ovulatory follicles at 
the time of AI increase CR (Keskin et al., 2010; Sa Filho et 
al., 2010). Studies have indicated that CR was higher 
following ovulation of approximately 16 mm dominant 
follicle (Perry et al., 2005). Induced ovulation of small pre-
ovulatory follicles, in cows that have not expressed estrus, 
may negatively impact acquisition of oocyte competence. 
While meiotic competence is mostly complete by the time 
follicle reaches 3 mm, inadequate cytoplasmic or 
molecular maturation could compromise oocyte 
competence in small pre-ovulatory follicles at GnRH-
induced ovulation. Cows induced to ovulate small 
dominant follicles (<11.3 mm) experienced lower CR and 
higher incidence of late embryonic mortality than did 
those induced to ovulate large (>11.3 mm) dominant 
follicles (Dickinson et al., 2016). These studies indicated 
that larger follicles were associated with higher estradiol 
levels which improve sperm and oocyte transportation in 
the reproductive tract and uterine environment for early 
embryonic development (Hawk, 1983).

 In addition, the larger CL, which forms following 
ovulation from larger follicles, is capable of producing 
more progesterone. High progesterone level is an 
important factor in early embryonic development in 
lactating dairy cows (Lopes et al., 2007; Wiltbank et al., 
2011). However, Perry et al. (2005) reported that follicle 
size alone did not influence subsequent concentrations of 
progesterone when cows spontaneously ovulated. Intra-
follicular concentrations of estradiol may play a role in 

Table 1

Mean (±SE) diameter of pre-ovulatory follicle at 9 day of 
protocol and subsequent corpus luteum 6 days post AI

Sr. No. Protocol Diameter Diameter
  (Mean±SE) of (Mean±SE) of
  pre-ovulatory subsequent
  Follicle (mm) Corpus luteum
   on day 6 post
   AI (mm)

a a1 Ovsynch 11.48±0.44 16.11±0.45
 (GnRH based)
 (n=7)

b b2 Modified 14.31±1.18 13.37±1.66
 Ovsynch
 (hCG based)
 (n=7)

a,b Values with different superscripts within the same column differ 
significantly (p<0.05)
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preparation of follicular cells for luteal formation and 
function (Reilly et al., 1996). Therefore, cows that 
exhibited standing estrus with small follicular size may 
have attained concentrations of estradiol necessary to 
adequately prepare the follicular cells for luteinization 
regardless of follicular size (Perry et al., 2005). Some 
researchers also reported that follicle size does not affect 
pregnancy in cows (Colazo et al., 2009). Small size 
follicles lead to lower CR which may be due to the fact that 
LH receptor mRNA is undetectable in granulosa cells of 
small follicles whereas, LH receptor mRNA increased in 
accordance with follicular growth (Nogueira et al., 2007). 
Lower CR in cows with small follicles could be a reflection 
of impotence of hCG for either ovulation induction or 
oocyte maturation. Moreover, this inadequate effect of 
hCG in cows with small follicles could be due to direct 
induction of ovulation without hypothalamo-hypophyseal 
axis leading to lower amount of LH. Therefore, small pre-
ovulatory follicles could not be capable of ovulation 
following induction by hCG rather than induction by 
GnRH (Pancarci et al., 2013). Perry et al. (2005) suggested 
that development of a normal CL depends on pre-
ovulatory follicles having: (i) an adequate number of 
granulosa cells, (ii) an adequate number of luteinizing 
hormone receptors on granulosa and thecal cells, and (iii) 
granulosa cells capable of synthesizing adequate amounts 
of progesterone after luteinization. Therefore, lower CR 
after induced ovulation of smaller follicles might be the 
result of fewer granulosa cells present in the follicle before 
ovulation, resulting in fewer large luteal cells in the CL and 
subsequent lower progesterone concentrations. In another 
study, Wecker et al. (2012) noted that follicle and CL size 
were positively related, but no inference with conception 
was noted. However, in our study, positive relationship 
between follicle size and CL size with conception was 
present.

 In nutshell, pre-ovulatory follicle size played a 
significant part in achieving conception; though failure of 
hCG based synchronization protocols in repeat breeder 
cows despite having larger follicular size may be due to 
incomplete transformation of granulosa cells to luteal cells 
which can be adjudged on the basis of small CL 
evidentpost ovulation. So a valid conclusion derived from 
the present study supports the use of GnRH based 
synchronization protocols in repeat breeder cows.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
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ABSTRACT

 The study was conducted on 18 clinical cases of teat fistula in bovines with the objective of assessing teat fistula severity in terms of tissue 
damage and evaluating process of healing through ultrasonographic examination. The animals were randomly divided into three groups based on the 
combinations of different suture material used. Mucosal layer in all the animals and muscular layer in group A and B were sutured with 3-0 
Polyglactin 910. Skin was sutured with 2-0 silk in group A and adhered with Iso- butyl cyanoacrylate in B. However, in group C muscular and skin 
layer were adhered using Iso-butyl cyanoacrylate. Preoperatively on day 0, the teat fistula severity and tissue damage was evaluated by 
ultrasonography examination (change in echogenicity pattern). The findings of our study revealed that group B protocol was found to be better in the 
treatment of teat fistula in terms of healing and aesthetic value of teat.

Keywords: Bovines, Iso- butyl cyanoacrylate, Polyglactin 910, Teat fistula, Ultrasonography

ULTRASONOGRAPHIC EVALUATION OF HEALING OF TEAT FISTULA USING 
POLYGLACTIN 910 SUTURE AND ISO – BUTYL CYANOACRYLATE TISSUE

ADHESIVE IN BOVINES

SUKHDEV SINGH, R.S. BISLA*, ASHOK KUMAR, NEERAJ ARORA and MOHIT JAMDAGNI
Department of Veterinary Surgery and Radiology, College of Veterinary Sciences,
LalaLajpat Rai University of Veterinary and Animal Sciences, Hisar-125004, India

Received: 19.07.2018; Accepted: 18.09.2018

 Teat fistula is one of the most common causes of 
mastitis in domestic animals (Nichols et al., 2016) and it 
needs a timely diagnosis and treatment not only to prevent 
milk loss but also keep the udder health in optimum 
condition. Repair of teat fistula is a challenging factor due 
to continuous milk flow in teat canal and prevalence of 
leakage of milk in teat muscle through suture line which 
further develops the condition of non union and infection. 
Tissue adhesive (iso- butyl cyanoacrylate) having the nature 
of sealing the suture line improves healing by preventing 
the leakage of milk in suture line. The present study was 
conducted to compare the healing process of teat fistula 
using different suture materials and tissue adhesive and the 
healing process was evaluated using ultrasonography.

MATERIALS AND METHODS

 The study was conducted on 18 clinical cases of teat 
fistula in bovines presented to Veterinary Clinical 
Complex, Lala Lajpat Rai University of Veterinary and 
Animal Sciences, Hisar with the history of leaking milk 
from right hind teat in eight cases, left hind teat in seven 
case and rest of the cases were of right and left fore-teat 
fistula. All the cases were divided into three groups having 
six animals in each group, irrespective of the age and breed 
to evaluate the severity of injury to the teat and also the 
ultrasonographic evaluation of healing process on day 0, 7 
and 15 postoperatively. In group A (n=6), the two inner 
layers (mucosal layer and muscular layer) were sutured 
using 3-0 Polyglactin 910 and the skin was sutured using 2-
0silk. In group B (n=6), the two inner layers were sutured 
using 3-0 Polyglactin 910 and skin was adhered using iso-
butyl cyanoacrylate. In the group C (n=6), only the inner 

most layer was sutured using 3-0 Polyglactin 910 and other 
tissues including skin were adhered using iso-butyl 
cyanoacrylate. The operation was performed in lateral 
recumbency with the affected teat upward side. The 
surgical site was prepared for aseptic surgery. Sedation 
was achieved with xylazine, 0.03 mg/kg intravenously 
followed by local analgesia through 2% lignocaine 
hydrochloride infiltration in a ring pattern at the base of 
affected teat. Reconstruction of teat fistula was done by 
three different protocols. The present investigation was 
conducted in vertical and horizontal plane with Siemens 
ACUSON X300 ultrasound machine with 6.2 to 10 MHz 
linear probe. The normal bovine udder and teat in four 
buffaloes and four cows were subjected to ultrasonographic 
examination for standardizing the technique and machine 
settings. The direct contact and water bath techniques were 
used for ultrasonographic examination of teat for evaluation 
of healing process postoperatively (Franz et al., 2009).

RESULTS AND DISCUSSION

 The ultrasonography of healthy animal’s teat was 
done by linear probe with 6.2 to 8 MHz frequency for 
standardization. The echogenicity pattern observed was as 
follow; skin revealed as hyperechoic, muscular layer– 
longitudinal and circular and conjunctive tissue layers- 
hypoechoic, blood vessel- hyperechoic, sub-mucosa and 
mucosal layer- hypoechoic, Furstenberg rosette- slightly 
hyperechoic and teat canal revealed hyperechoic as thin, 
bright white line delineated on each side by parallel thick, 
dark, grey blank band (Fig. 1). The transition between teat 
cistern and gland cistern was done by annular fold and 
venous ring of Furstenberg which revealed by anechoic 
pattern near to annular fold (Fig. 2).Corresponding author: ranbir_bisla@yahoo.com

Haryana Vet. (March, 2020) 59(SI), 69-73 Research Article

39

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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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 

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

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