Int.J.Curr.Microbiol.App.Sci (2016) 5(5): 593-600

International Journal of Current Microbiology and Applied Sciences
ISSN: 2319-7706 Volume 5 Number 5 (2016) pp. 593-600
Journal homepage: http://www.ijcmas.com

Original Research Article

http://dx.doi.org/10.20546/ijcmas.2016.505.060

Effect of Hormonal Treatment during Early Postpartum Period on Uterine
Involution, Steroid Hormone Levels and Ovarian Activity in
Bulgarian Murrah Buffaloes
Yotov Stanimir1*, Atanasov Anatoli1, Ilieva Yordanka2, Dimova Lora1,
Hadzhibozheva Petya3 and Georgiev Tsvetelin3
1

Department of Obstetrics, Reproduction and Reproductive Disorders, Faculty of
Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria
2
Agricultural Institute, Shumen, Bulgaria
3
Department of Physiology, Pathophysiology and Farmacology, Faculty of Medicine,
Trakia University, Stara Zagora, Bulgaria
*Corresponding author
ABSTRACT

Keywords
Buffaloes,
postpartum,
hormonal
treatment,
uterine involution,
ovarian activity.

Article Info
Accepted:
20 April 2016
Available Online:
10 May 2016

The aim of this study was to evaluate the effect of the hormonal treatment during
early postpartum period on the uterine involution, the steroid hormone levels and
the ovarian activity in Bulgarian Murrah buffaloes. The experiment was carried out
with 20 clinically healthy animals in breeding season, randomly allotted in two
groups: control group (non treated; n=10) and experimental group (hormonal
treated; n=10) received 100 µg GnRH and 25 mg PGF2α seven days apart starting
at day 14 after calving. Fertile bulls were ensured for all buffaloes. A transrectal
ultrasonographic examination of the uterus and the ovaries and blood samples
collection were performed at the days of the treatment. Serum estradiol-17β and
progesterone levels were determined by ELISA. Ultrasound pregnancy check was
done at day 30 and 60 postpartum. After data processing, mean cervical and gravid
uterine horn diameters, involution rate of cervix and gravid uterine horn,
percentage of the buffaloes bearing large follicle and/or corpus luteum, mean
concentration of steroid hormones and pregnant buffaloes were calculated.
The present study demonstrated significant (P>0.05) decrease of the mean
diameters of cervix and gravid uterine horn with increased follicular activity and
mean concentration of estradiol-17β in treated compared to non-treated buffaloes
between days 14 and 21 postpartum. The earlier uterine involution and resumption
of ovarian activity in the experimental group corresponded with significant
(P>0.05) enhancement of progesterone at day 21 and 20% pregnant animals after
hormonal treatment. In conclusion, the application of GnRH-PGF2α protocol 7
days apart starting at day 14 postpartum resulted in accelerated uterine involution
and earlier resumption of the ovarian activity and could be used for improvement
of the reproduction in postpartum Bulgarian Murrah buffaloes.
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ovarian activity by hormonal treatment
during the early postpartum have been
performed in buffaloes (Usmani et al., 2001;
Iqbal et al., 2003; Khatri et al., 2013;
Kandiel et al., 2013; Ingawale et al., 2014).
An accelerated uterine involution by
prostaglandin and oxytocin treatment
immediately after calving was observed by
Khatri et al., (2013). According to Kandiel
et al., (2013) the inclusion of GnRHPGF2α-GnRH protocol on postpartum day
21 conducted to rapid uterine involution and
ovarian activity resumption. Previous
research (Yotov et al., 2012) in Bulgarian
Murrah buffaloes registered increased
percentage of the buffaloes with corpus
luteum after hormonal treatment by PGF2α
at postpartum day 5, followed by GnRHPGF2α treatment at days 21 and 28,
respectively. Ingawale et al., (2014)
determined faster uterine involution and
higher conception rate in Indian Murrah
buffaloes after administration of GnRH or
PGF2α two weeks after parturition.

Introduction
The prerequisites for successful reproductive
performance in buffaloes are rapid uterine
involution and early resumption of the
ovarian activity after parturition (El-Wishy,
2007ab;
Perera,
2011).
Various
investigations (Chaudhry et al., 1990; Iqbal
et al., 2003; Ramoun et аl., 2006; SnelOliveira et al., 2010; Atanasov et al., 2012)
report for a completed uterine involution in
buffaloes between days 25 and 36 after
calving. The rectal palpation and the
ultrasonography are the most used methods
for determination of the uterine involution
and evaluation of the uterine involution rate,
but the obtained results are still debatable.
The regular estrous activity in postpartum
buffaloes depended on the synchronized
processes of hypothalamus, pituitary gland
and ovaries and the capability of the
dominant follicles to gain ovulatory capacity
(Perea and Inskeep, 2008; Terzano et al.,
2012).
The pattern of estrus cycle
resumption in buffalo species showed a
short luteal phases and sometimes low
progesterone levels during the corpus
luteum formation after first postpartum
ovulation (Sharma and Kaker, 1990; Usmani
et al., 2001; Campanile et al., 2010). A
continued anovulatory periods after a short
estrus cycle, more than three weeks have
been described by Khattab et al., (1990) and
Ghoneim et al., (1999). Yotov et al., (2015)
stated to differences in the development of
the first dominant follicle and estradiol-17β
concentrations during the time of dominant
follicles formation in ovulating and nonovulating buffaloes. According to (ElWishy, 2007a) the start of ovarian activity
after calving could be determined form
reproductive potential of different buffalo
breeds.

Many of the aforementioned results are
obtained by rectal or ultrasound examination
of uterus only or ovaries, without steroid
hormone assay. This study was designed to
evaluate the effect of the hormonal treatment
during early postpartum period on the
uterine involution, the steroid hormone
levels and the ovarian activity in Bulgarian
Murrah buffaloes.
Material and Methods
The experiment was carried out with 20
animals, weighing 560-600 kg, average age
6.3±1.4 years, with normal parturition,
without signs of endometritis during the
experiment and a separation of the newborns
from dams immediately after calving. All
buffaloes were cultivated and fed uniformly
with a mixed ration for lactation, controlled
grazing seven hours daily and water ad

Various experiments for improvement of the
uterine involution and resumption of the
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libitum. The average daily milk output was
7.8±0.6 l with milking twice daily. The
study was conducted during the breeding
season (June-December). The animals were
randomly allotted in two groups: control
group (non treated; n=10); experimental
group (hormonal treated; n=10) received
100 µg GnRH and 25 mg PGF2α (Dinopros)
on day 14 and 21 postpartum, respectively.
Fertile bulls remained permanently in the
control group while in the experimental
group they were introduced after the
prostaglandin injection.

(pg/ml) and progesterone (ng/ml) levels
were
determined
by
an
enzyme
immunoassay (Estradiol and Progesterone
ELISA Kits; Monobind Inc, Lake Forest,
USA).
After data processing, cervical diameter
(CD), gravid uterine horn diameter
(GUHD), involution rate of cervix and
gravid uterine horn, percentage of the
buffaloes bearing large follicle and/or
corpus luteum in one of the ovaries and
percentage of pregnant buffaloes were
calculated.

A transrectal ultrasonographic examinations
were performed at the days of the treatment
by an ultrasound SonoScape A5 Vet
(SonoScape Co. LTD, Shenzhen, China)
with multifrequency (7-12 MHz) linear
transducer. The vertical and horizontal
diameters (mm) in the middle of the cervix
and the part of the gravid uterine horn,
located immediately before bifurcation were
measured in cross-section projection by the
in-built scale provided with the ultrasound.
The
average
value
between
both
measurements was accepted as a final value
in evaluation of the uterine involution. The
involution rate (mm per day) was calculated
via method described by Usmani et al.,
(2001). The evaluation of ovarian activity
was based on the visualization of small,
medium or large follicles (LF) and or corpus
luteum (CL). Visualization of a large follicle
in diameter ≥ 9 mm and/or newly formed
corpus luteum was accepted as an indicator
for ovarian activity resumption. Ultrasound
pregnancy check was done on days 30 and
60 postpartum.

Statistical analysis was performed by
statistical software Statistica version7.0
(Stat-Soft 1984-2000 Inc., Tulsa, OK, USA).
The mean values were compared using of a
non-parametric analysis for comparison of
two means and proportions, using Student’s
t-criterion. Differences were considered
signiﬁcant in p-values ≤ 0.05.
Results and Discussion
The ultrasonographic results, connected with
uterine involution and ovarian activity are
presented in Table. 1. On Day 14
postpartum, the mean cervical diameters
(22.6±2.1 mm and 23.7±8.7 mm) in control
and experimental buffaloes (Fig.1A) no
differed significantly (P>0.05). An absence
of significance was determined for mean
diameters (27.5±8.0 mm and 32.1±9.3 mm)
of the gravid uterine horn in both groups
(Fig.1B). Larges follicles were observed in
30% and 40% non-treated and treated
animals, respectively (Fig.1C). At the same
time corpus luteum was no detected. The
mean concentrations of estradiol-17β and
progesterone (17.1±6.9 pg/ml and 0.16±0.18
ng/ml) in the control group were comparable
with the obtained (17.7±27 pg/ml and
0.36±0.53 ng/ml) in the experimental group
(P>0.05) (Table. 2).

Blood samples were collected in vacutainers
by jugular venipuncture at the same intervals
as ultrasound examinations. Blood serum
was separated by centrifugation at 3000 g
for 15 minutes and stored in a sterile tube at
– 200C until analysis. Serum estradiol-17β
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On Day 21 postpartum, the mean value for a
cervical diameter in the control animals
(22.2±2.9 mm) was close to the measured
one in previous examination, but less
(P<0.05) than calculated (16.3±3.7 mm) in
hormonal treated buffaloes. Significant
difference (P<0.05) between the mean
diameters of gravid uterine horn (22.5±2.0
mm vs 19.2±3.1 mm) was also registered.
The involution rates of cervix and gravid
uterine horn after hormonal stimulation
(1.06 mm and 1.84 mm) were high, while in
lack of treatment they were low (0.06 mm
and 0.71 mm). Percentage of the control
animals presenting large follicle (30%) was
lower than obtained 70% for the
experimental group. A corpus luteum was
observed in 10% and 30% non-treated and
treated buffaloes, respectively (Fig.1D).

uterine involution and the follicular
development after calving have performed,
but clear standpoint in this area treatment is
still not available.
The present results demonstrate positive
effects of the hormonal treatment during the
earliest postpartum on the involution of the
cervix and the gravid uterine horn.
Evidences for this assertion were significant
(P<0.05) decrease of mean CD and GUHD
in the experimental group between
postpartum days 14 and 21 and absence of
similar difference in the control group. In
agreement with this result, Hussein et al.,
(2013) reported significant (P<0.05) smaller
cervical and previous gravid uterine horn
diameters in pregnant than non-pregnant
animals at day 28 postpartum. Close
relationships between prostaglandin or
gonadotropin treatment, uterine involution
and ovarian function from calving to
postpartum day 30 was registered by other
authors (Iqbal et al., 2003, Khatri et al.,
2013; Kandiel et al., 2013).

The hormonal investigation showed low
mean value of estradiol-17β (16.7±9.8
pg/ml) in the control group and
augmentation up to 61.2±88 pg/ml in the
experimental group. However, the mean
progesterone concentration (1.98±1.15
ng/ml) in hormonal treated buffaloes was
greater (P<0.05) than thus (0.42±0.54 ng/ml)
in non-treated animals. The pregnancy
results showed 0% and 20% pregnant
buffaloes (Fig.1E) in the first and the second
group, respectively, until day sixty
postpartum.

The registered faster involution rates of
cervix and gravid uterine horn in treated
compare to non-treated Bulgarian Murrah
buffaloes also supported the previous results
and could be related to increased ovarian
activity. This study indicated that GnRH
administration on day 14 after calving
results in earlier resumption of the ovarian
activity that is in agreement with increased
percentage of animals with LF during the
second ultrasound examination. The
injection of GnRH can eliminate the
inadequate release of LH from pituitary
gland in the early postpartum period (Shah
et al., 1990). It is connected with earlier
restoration of the ovarian function, faster
uterine involution with maturation and
ovulation of the dominant follicle (Takkar et
al., 1999).

Duration of postpartum anoestrus has close
relationship with intercalving interval in
buffaloes (Ramoun et al., 2006; El-Wishy,
2007b; Perera, 2011). The rapid uterine
involution and the early resumption of
ovarian activity are important factors
conducting to shorter anoestral period and
improvement
of reproductive status
(Chaudhry et al., 1990; Hussein et al.,
2013). Different experiments (Shah et al.,
1990; Ramoun et al., 2006; Ingawale et al.,
2014) for hormonal stimulation of the
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Table.1 Cervical and gravid uterine horn diameters, involution rate (IR) of cervix and gravid
uterine horn, large follicles (LF) and corpora lutea (CL) in control and experimental
buffaloes
Reproductive
Cervical diameter
Gravid uterine horn diameter
parameters
(mm)
(mm)
Postpartum
14 ден
21 ден
IR
14 ден
21 ден
IR
days
Groups
Mean±SD Mean±SD mm/ Mean±SD Mean±SD mm/
day
day
Control
22.6±2.1a 22.2±2.9a 0.06 27.5±8.0a 22.5±2.0a 0.71
(n=10)
Experimental
23.7±8.7a 16.3±3.7b 1.06 32.1±9.3a 19.2±3.1b 1.84
(n=10)

Ovarian structures
(%)
14 ден

21 ден

LF

CL

LF

CL

30

0

30

10

40

0

70

30

Means within row and column for each parameter that have different superscripts differed at P<0.05

Table.2 Steroid hormone levels in control and experimental buffaloes
Parameter
Postpartum days
Groups
Control (n=10)
Experimental
(n=10)

Estardiol 17β (pg/ml)
14

21

Progesterone (ng/ml)
14

21

Mean±SD Mean±SD Mean±SD
17.1±6.9

a

17.7±27 a

16.7±9.8

a

0.16±0.18

a

Mean±SD
0.42±0.54a

61.2±48 a 0.36±0.53 a 1.98±1.15b

Means within row and column for each parameter that have different superscripts differed at P<0.05

Fig.1 Ultrasound images of cervix and gravid uterine horn, large follicle, corpus luteum and
pregnany in postpartum Bulgarian Murrah buffaloes
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In this respect Ingawale et al., (2014)
registered decrease in average days required
for involution of the uterus and average days
required for exhibition of first postpartum
oestrus after GnRH or PGF2α administration
at day 14 postpartum. On the other hand
there was a tendency to raising of the
estrogens
levels
after
hormonal
administration which can accelerate
involution of the postpartum uterus.
According to Shah et al., (2007) the
estrogens are responsible for the uterine
contractions and for histological changes in
fetal villi and maternal crypts. The lack of
enhancement in the average estradiol-17β
concentrations in non-treated group at day
21 supported abovementioned data.

earlier initiation of post-partum cyclicity.
Significant
(P<0.05) higher average
progesterone concentration in hormonal
treatment group could be due to greater
number of corpora lutea and/or increased
luteal activity. Probably explanation for too
low progesterone level in the non-treated
group was functional insufficient of the CL
in short luteal phase. Others investigations
(Sharma and Kaker, 1990; Usmani et al.,
2001; Campanile et al., 2010) in buffaloes
also determined a short luteal phases with
low progesterone levels after first
postpartum ovulation.
In conclusion, administration of GnRH at
day 14 postpartum followed by PGF2α
injection seven days latter is connected with
accelerate of the uterine involution and
earlier resumption of the ovarian activity in
clinically healthy Bulgarian Murrah
buffaloes. This protocol could be used for
shortening of a postpartum anoestrus and
improvement of reproductive performance
in buffaloes.

Moreover, the used hormonal treatment led
to successful ovulation in presence of
follicles with ovulatory capacity in the
ovaries. This is in agreement with detected
corpora lutea in 30% of the treated buffaloes
bearing large follicles during the GnRH
injection and observation of only one CL in
the control group. Similar result (thirty
percentages
ovarian
response)
was
demonstrated by Shah et al., (1990).
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One of the most important proofs for
favourable effect of GnRH-PGF2α protocol
on the uterine involution and resumption of
ovarian activity starting from day fourteen
postpartum was the registration of more CL
and pregnant animals in the treated group.
Zain et al., (2001) determine that seven days
after GnRH injection, newly formed luteal
structures are sensitive to PGF2α and
GnRH-PGF2α treatment 7 days apart in
different time after calving was used for
optimization of reproductive efficiency in
buffalo-cows (Yendraliza et al., 2006).
According to Ramoun et al., (2006) GnRHPGF2α-GnRH treatment between days 18
and 25 after calving concluded to
enhancement of uterine involution and/or

References
Atanasov, A., Dineva, J., Yotov, S. 2012.
Ultrasonic evaluation of uterine
involution in Bulgarian Murrah
buffalo after administration of
oxytocin. Anim. Reprod. Sci., 133: 7176.
Campanile, G., Baruselli, P.S., Neglia, G.,
Vecchio, D., Gasparrini, B., Gimenes,
598

Int.J.Curr.Microbiol.App.Sci (2016) 5(5): 593-600

L.U., et al., 2010. Ovarian function in
the buffalo and impli-cations for
embryo development and assisted
reproduction. Anim. Reprod. Sci., 121:
1-11.
Chaudhry, M.A., Muhammad, H.C., Pasha,
T.N. 1990. Uterine involution and
postpartum estrus in primiparous NiliRavi buffaloes. Pakistan J. Agric.
Res., 11: 183-191.
El-Wishy, A.B. 2007a. The postpartum
buffalo:I. Endocrino-logical changes
and uterine involution. Anim. Reprod.
Sci., 97: 201-215.
El-Wishy, A.B., 2007b. The postpartum
buffalo II. Acyclicity and anestrus.
Anim. Reprod. Sci., 97: 216-236.
Ghoneim, I.M., Tayseer, M.I., Abdou,
M.S.S. 1999. Assessment of ovarian
activity in postpartum buffalo by the
use of milk progesterone assay. J.
Egypt. Vet. Med. Assoc., 59: 757-767.
Lohan, I.S., Malik, R.K., Kaker, M.L. 2004.
Uterine involution and ovarian
follicular
growth during tarly
postpartum priod of Murrah buffaloes
(Bubalus bubalis). Anim. Sci., 17(3) :
313-316.
Hussein, A.H., Senosy, W., Abdellah, M.R.
2013. Relationship among uterine
involution, ovarian activity, blood
metabolites
and
subsequent
reproductive performance in Egyptian
buffaloes. Open J. Anim. Sci., 3(1):
59-69.
Ingawale M.V., Bakshi, S.A., Birade, H.S.,
Chinchkar, S.R., Gulavane, S.U.
2014. Effect of gnrh and pgf2α
administration in early post partum
period on fertility potential of
buffaloes. Buffalo Bull., 33(2): 228232.
Iqbal, S., Allem, M., Saaed, M.A. 2003.
Role of single
injection of
prostaglandin F2 alfa on breeding

efficiency of postpartum buffaloes.
Pakistan Vet. J., 23: 197-201.
Kandiel, M.M., Gad, B.A., Sosa, G.A., ElAzab, A.I. 2013. Follicular dynamics
and
uterine
status
after
synchronization of ovulation in early
post-parturient Egyptian buffaloes,
Buffalo Bull., 32(3): 165-181.
Khasatiya, C.T., Kavani, F.S., Dhami, A.J.
Derashri, H.J., Panchal, M.T., Desai,
P.M. 2006. Studies on puerperal
events and reproductive efficiency
following hormone therapy at day 42
postpartum in surti buffaloes. Int. J.
Agri. Biol., 8(1): 132-137.
Khatri, P., Tunio, S.A., Kaka, I., Samo,
M.U., Bhutto, B., Memon M.R. 2013.
Effect of exogenous PGF2α and
oxytocin on postpartum anestrus and
uterine
involution
in
Kundhi
Buffaloes. J. Anim. Prod. Adv., 3(4):
158-163.
Khattab, R.M., Abul-Ela, M.B., Barkawi,
A.H.,
Abdel-Aal,
A.E.
1990.
Physiological causes inﬂuencing open
period in Egyptian buffaloes of hot
season calvers. Buffalo J., 6: 143-160.
Perea, F., Inskeep, K.E. 2008. Infertility
associated with the duration of luteal
phase I postpartum cows. Assoc.
Latinoamericana Prod. Anim., 16:
187-198.
Perera, B.M.A.O. 2011. Reproductive cycles
of buffalo. Anim. Reprod. Sci., 124:
194-199.
Presicce, G. 2004. Ovarian follicular
dynamics and hormonal proﬁles in
heifer
and
mixed-parity
Mediterranean
Italian
buffaloes
(Bubalus bubalis) following an estrus
synchronization
protocol.
Theriogenol., 61: 343-1355.
Ramoun, A.A., Serur, B.H., Fattouh, ElSM., Darweish, S.A., Abou El-Ghait,
H.A. 2012. Enhancing follicular
growth as a prerequisite for GnRH
599

Int.J.Curr.Microbiol.App.Sci (2016) 5(5): 593-600

treatment of true anestrum in buffalo.
Anim. Reprod. Sci., 132: 29-35.
Shah, N.H., Willemse, A.H., Van De Weil,
D. F. M. 1990. A review of the factors
influencing fertility in the postpartum
buffalo. Buffalo J., 2: 103-115.
Shah, K.D., Nakao, T., Kubota, H., Maeda,
T. 2007. Peripartum changes in
plasma estrone sulphate and estradiol
17-β profiles associated with and
without retention of fetal membranes
in Holstein-Friesian cattle. J. Reprod.
Develop., 53: 279-288.
Sharma, Y.P., Kaker, M.L. 1990.
Monitoring ovarian cyclicity in
postpartum Murrah buffaloes through
milk
progesterone
enzyme
immunoassay. Theriogenol., 33: 915923.
Snel-Oliveira, M.V., Fidelis, A.A., Borges,
P.H.R., Doroteu, E.M., Valadares,
M.L., Wetzel-Gastal, D., Sartori, R.,
Neves, J.P. 2010. Correlations
between uterine involution, first estrus
post calving and milk production on
Murrah buffaloes. Reproduction. In:
Proceeding of the 10th Word Buffalo
Congress, Argentina, Buenos Aires,
pp. 837-839.
Terzano, G.M., Barile, V.L., Borghese, A.
2012. Overview on reproductive
endocrine aspects in buffalo. J Buffalo
Sci., 1: 126-138.
Takkar, O.P., Singh, N., Kaur, J.,
Chaudhary, K.C. 1999. Augmentation
of
post-partum
reproductive

efficiency by use of GnRH in
buffaloes, Indian J. Anim. Reprod., 20
(1): 9-11.
Usmani, R.H., Ahmed, N., Shaﬁq, P., Mirza,
M.A. 2001. Effect of subclinical
uterine infection on cervical and
uterine involution, estrous activity and
fertility in postpartum buffaloes.
Theriogenol., 55: 563-571.
Yendraliza Zesfin, B.P., Udin, Z., Jaswandi,
Arman, C. 2011. Effect
of
combination of GnRH and PGF2α for
estrus synchronization on onset of
estrus and pregnancy rate in different
postpartum
swam
buffalo
in
KAMPAR regency. J. Indonesian
Trop. Anim. Agric., 36(1): 8-13.
Yotov, S., Atanasov, A., Ilieva, Y. 2012
Induction of ovarian activity in
Bulgarian Murrah buffaloes by
hormonal treatment in the early
postpartum period. Asian Pacific J.
Reprod., 1 (2): 85-88.
Yotov, S., Atanasov, A. 2015. Dominant
follicles development and estradiol17β concentrations in non-ovulating
and ovulating postpartum Bulgarian
Murrah buffaloes. Reprod. Dom .
Anim., 50 (Suppl. 3): 29.
Zain, A.E., Abdel-Razek, A.K.H., Anwar.
M.M. 2001. Effeect of combined
using of GnRH and PGF2α on
ooestrus
synchronization
and
pregnancy rate in buffalo-cow. Assiut
Vet. Med. J., 45: 89.

How to cite this article:
Yotov Stanimir, Atanasov Anatoli, Ilieva Yordanka, Dimova Lora, Hadzhibozheva Petya
and Georgiev Tsvetelin. 2016. Effect of Hormonal Treatment during Early Postpartum
Period on Uterine Involution, Steroid Hormone Levels and Ovarian Activity in Bulgarian
Murrah Buffaloes. Int.J.Curr.Microbiol.App.Sci. 5(5): 593-600.
doi: http://dx.doi.org/10.20546/ijcmas.2016.505.060

600

