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ABSTRACT

The objective of the present study is to compare the embryo development from caprine cocytes matured
in vitro in a medium supplemented with PMSG alone or in combination with hCG. Cumulus oocyte complexes
(573) were matured in two treatment groups. Group 1 (n=377) COCs were matured inTCM-199 medium
supplemented with 20 1U/m! PMSG. Group 2 (n=196) COCs were matured inTCM-198 medium supplemented
with 20 1U/ml PMSG+20 IU/ml hCG. After 27h of maturation, oocytes were fertilized in mTALP and cultured
in mCR2aa medium. The maturation rate in groups 1 and 2 were 88.63% and 91.78% respectively. Similarly,
cleavage rates, morula and blastocyst production in groups 1 and 2 were 47.13, 20.00, 10.00 and 43.21, 22.85,
7.14% respectively. The results indicated that oocytes matured with 20iU/ml PMSG had a good cytoplasmic
maturation that allows normal embryo development up to blastocyst stagewithout addition of hCG. Thus,

PMSG at 201U/ml in maturation medium can be used for in vitro embryo production.
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INTRODUCTION

Embryo production either in vivo or in vitro is
a well-established practice to spread or conserve
desirable genes of valuable individuals, in large -as
well as in small ruminants (Cognie et al, 2004).
The in vitro embryo production technique also has a
greater potential of increasing the number of embryos
produced for conducting basic research and to study
the application of emerging bictechnologies, such as
embryo sexing, sperm injection, nuclear transfer and
transgenesis (Zhu et al., 2007). This technique has
successfully been used in sheep and goats. There
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is, however, still 60% failure of IVM/IVF oocytes
reaching the blastocyst stage following in vitro embryo
produclion in goats (Katska-Ksiazkiewicz ef al., 2007).
Selection of protein supplements and hormones such
as follicle stimulating hormone (FSH) and luteinizing
hormone (LH) for VM medium is important even in the
subsequent in vitro fertilization (IVF) and embryonic
development (Wang et al., 1998).

Gonadotropins are  commonly  included
in. maturation media to make mature oocytes
more effective in sustaining high fertilization and
developmental rates. FSH generally upholds the
developmental competence of oocytes for in vitro
maturation. It also maintains follicular growth and
is vital for LH receptor appearance during the final
stages of follicular development (Sirard et al., 2007).

Commercial PMSG has both FSH and LH
like activity and appeared to be cheaper than FSH
and LH. However, to our knowledge, the effects of
PMSG and PMSG+hCG supplementation on in vitro
maturation and subsequent blastocyst production of
goats oocytes have not been previously investigated.
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The replacement of common hormone (FSH) with
PMSG or PMSG +hCG might increase the overall
embryo production efficiency and reduce the cost
of technology. Thus, the present study aimed (1) To
study the effect of PMSG with or without hCG on
in vitro maturation. (2) To compare the embryonic
development from oocytes matured in a medium
supplemented with PMSG andPMSG+hCG.

MATERIALS AND METHODS

Goat ovaries were collected during the non
breeding season between June to September from
the abattoir at Agra, located about 35 km from the
Central Institute for Research on Goats, Makhdoom,
Farah, Mathura. Ovaries were collected just after
the slaughter in 0.9% saline containing 1001U
penicillin-G and 100+g streptomycin sulphate per ml
and transported at 30 to 35°C within 2-3h of slaughter
to avoid any detrimental effect. Upon reaching the
laboratory surplus tissue on the ovaries was removed,
ovaries were washed several times in sterile normal
saline containing antibiotics.

Oocytes were harvested by slicing technigue
(Yadav et al., 2007) using a surgical blade and in the
oocyte collection medium consisting of Dulbecco«s
phosphate-buffered saline (D-5773) with 3 mg/mI BSA.
Recovered oocytes were graded as excellent (A),
good (B), fair (C) and poor (D) quality depending upon
the cumulus investment and cytoplasmic distribution
under a stereo zoom microscope(Kharcheet al.,
2008a).0nly grades A and B oocytes were selected
for maturation in this study. Group 1 (n=377) COCs
were cultured with TCM-199 medium containing
sodium pyruvate (0.25mM), gentamicin (50xg/mi),
L-glutamine (100xg/ml), estradiol 17~ (1xg/ml), BSA
(3mg/ml), supplemented with 10% fetal bovine serum
(FBS) and 201U/ml PMSG. '

Group 2 (n=196) COCs were culturd with TCM-
199 medium containing sodium pyruvate (0.25mM),
gentamicin  (50+g/ml), L-glutamine (100xg/ml),
estradiol17-C(1xg/ml), BSA (3mg/ml), supplemented
with 10% fetal bovine serum (FBS) and 20IU/ml
PMSG and 20IU/ml hCG.

Each group was replicated 8 times. PMSG and
hCG were used as the gonadotropin source at the
level of 201U/ml (Kouamo and Kharche, 2014). Finally
10-15 COCs were transferred to a 100-tl drop of each
maturation media, under mineral oil in a polystyrene
culture dish (35mm x 10mm), previously incubated for
2h in a CO, incubator. Oocytes were cultured for 27h
at 38.5°C in 5% CO, incubator in humidified air.

After 27h of culture, matured oocytes with
expanded cumulus cells were separated from the
cumulus cells by treating the complex with 0.1%
hyaluronidase enzyme and passing it repeatedly
through a [ne pipette. A sample of 100! fresh semen
was diluted with 5 ml of sperm-TALP medium for the
respective treatment groups 1 and 2 and washed by
centrifugation at 1200U0g for 5 min. The supernatant
was discarded and the pellet was diluted with 5 ml of
medium and kept for capacitation in a CO, incubator
at 38.50C for 1hr (Kharche et al, 2008b). After
incubation, the sperm suspension was centrifuged
and the supernatant again discarded and 100z of the
sperm peliet was diluted in 750! Fert-TALP medium.
Drops containing the oocytes were inseminated with
25-50+! of the [Inal diluted semen so as to obtain
a sperm concentration of 1010% sperm/ml. After in
vitro insemination, the oocytes and sperm were co-
incubated in each group separately for 18h at 38.5-C
in 5% CO, incubator in humidilled air.

After 18-24h co-incubation of oocytes with
sperms, presumptive zygotes of both groups were
washed 8 to 10 times in culture medium mCR2aa
enriched with 10 % FBS to remove sperm cells
adhered to zonapellucida and co-cultured at 38.5°C in
5 % CO,incubator in humidified air for 9 days. Culture
medium (25x1) was exchanged with 25l of fresh
medium in every 24h. The development of embryocs
was evaluated under inverted phase contrast
microscope.

Maturation rate and cleavage rate between
the different treatment groups were compared using
the Chi-square test. The level of signillcance was
recorded at the 5% level of conlldence {Snedecor and
Cochran, 1989).
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RESULTS AND DISCUSSION

The overall average oocytes recovered per
ovary by slicing technique was 3.85@0.28. The
morphological maturation rate based on cumulus
cell expansion in group 1 and group 2 were 88.63%
and 91.78%, respectively.Similarly, cleavage rates,
morula and blastocyst production in group 1 and
group 2 were 47.13, 20.00, 10.00 and 43.21, 22.85,
7.14%, respectively No statistical difference
regarding embryonic developmental stages from 2
cell to blastocyst stages between group 1 and 2 was
recorded (P>0.05).

The efficiency of in vitro embryo production is
profoundly influenced by the number and quality of
oocytes which successfully complete maturation
(Kharche et al., 2011). Wang et al.(2007) who
harvested oocytes from ovary of Boer goat reported 6.3
oocytes per ovary by slicing technique. Furthermore,
Wani et al. (2000) reported that slicing yielded
(9.5@0.4) significantly (p < 0.05) more COCs per ovary
than aspiration (6.8 @ 0.3) in sheep. Slicing technique
consisted of incisions along the whole ovarian surface
using a scalpel blade. The lower number of COCs
recovered by the slicing method in this experiment
may be attributed to follicles being embedded deeply
within the cortex, the breeding season, the stage of
estrus cycle, the presence of large corpus luteum and
debris of ovarian tissue (HoqueMasudul et al., 2011).

Based on expansion of cumulus cells, the
maturation rates obtained for the two treatments
were similar to those reported by Leoni et al. (2009).
Moreover, Gupta et al. (2001) found that the addition
of PMSG to the maturation media enhanced cumulus
expansion of buffalo oocytes compared to those
cultured in the media without PMSG. The presence of
gonadotropins in the maturation media increases the
level of intracellular cAMP, the activity of the hyaluronic
acid synthesis enzyme system and induced cumulus
expansion complexes (Buccione et al., 1990).

The cleavage rate obtained might indicate that
oocyte matured in both media had a good cytoplasmic

maturation that allows normal embryo development
after fertilization (Eppig, 1996). Overall cleavage rate
in the present study was lower when compared to
study of Natarajan et al.(2010), which may be due to
different treatment protocols. For in vitro fertilization
it is essential that sperm and oocyte be kept in a
media that support viability of gametes, motility and
assist in penetration of oocytes. Tyrode modified
medium (MTALP) have been used successfully as
basic media for IVF of goat oocytes (Kharche ef
al., 2008a,b). Our result showed lower percentage
of blastocyst as compared to that reported in adult
goats (Wang et al., 2007). Younis et al. (1991) using
mTALP as a fertilization medium found a fertilization
rate of 26.7% and cleavage rate of 10% of in vitro
matured goat oocytes. Our data demonstrated higher
cleavage rates in both groups than reported by above
authors. In accordance with the present results of
oocytes reaching to blastocysts stage, Mogas et
al. (1997a,b) obtained 8.3% of blastocysts by co-
culturing embryos with granulosa cells. Similarly 8%
blastocysts were obtained by Koeman et al. (2003)
with oocytes collected by LOPU from 2- to 5-month-
old hormonally stimulated goats.

The results indicated that oocytes matured with
201U/mI PMSG had a good cytoplasmic maturation that
allows normal embryo development up to blastocyst
stage without addition of hCG. Thus, PMSG at 20 1U/
m! in maturation mediumcan be used to reduce the
cost of in vitro embryo production.

ACKNOWLEDGEMENTS

First author wish to thank the Department of
Science & Technology (DST) and Ministry of External
Affairs (MEA), Government of India through the
Federation of Indian Chambers of Commerce and
Industry (FICCI), for providing opportunity to conduct
this research through the CV Raman International
Fellowship programme for African Researchers in
CIRG, Makhdoom, Farah, Mathura. Authors wish
also to thank Director, Central Institute for Research
on Goats, Makhdoom, Farah, Mathura, for providing
necessary facilities and help.

Dndian Jownal ofy HAnimal Repraduction 36 (1) : Pune 2015



Kouamo et al,

REFERENCES

Buccione, R., Schroeder, A.C. and Eppig, J.J.(1990).
Interactions between somatic cells and germ
cells throughout mammalian oogenesis.Biol.
Reprod.,43: 543-547.

Cognie, Y.,Poulin, N.Locatelli, Y. and Mermillod,
P.(2004). State-of-the-art production,
conservation and transfer of in-vitro-produced

embryos in small ruminants.Reprod. Fertil.
Dev.,16: 437-445.

Eppig, J.J.(1996). Coordination of nuclear
and cytoplasmic oocyte . maturation in
eutherianmammals.Reprod. Fertil. Dev., 8: 485-
489.

Gupta, P.S., Nandi, S.,Ravindranatha, B.M.

andSarma, P.V.(2001). Effect of commercially
available PMSG on maturation, fertilization and
embryo development of buffalo ococytes in vitro.
Reprod. Fertil.Dev., 13 (5-6): 355-60.

HoqueMasudul, S.A.,Kabiraj, S.k., Yahiakhandoker,
M.A.M.,AnupomMondalandTareq,K.M.A.(2011).
Effect of collection techniques on cumulus
cocyte complexes (COCs) recovery, in vitro
maturation and fertilization of goat oocytes.
African J. Biotech.,10 (45). 9177-9181.

Katska-Ksiazkiewicz, L., Opiela, J. and Rynska,
B.(2007). Effects of oocytes quality, semen
donor and embryo co-culture system on the
efficiency of blastocyst production in goats.
Theriogenology, 68: 736-744.

Kharche, S.D.,Goel, A.K,, Jindal, S.K.,Jha, B.K, and
Goel, P.(2013).Assessment of Parthenogenetic
Embryo production by activation of in-
vitro matured caprine oocytes with different
concentrations of ethanol. Small Rumin.
Res.,113: 136-140.

Kharche, S.D.,Goel, AK., Jindal, S.K.,Sinha, N.K.
andYadav, P.(2008a).Effect of somatic cells co-

culture on cleavage and development of in vitro
fertilized embryos.ind. J. Anim. Sci., 78: 686-92.

Kharche, S.D.,Goel, P..Jha, B.K.,Goel, AK. and
Jindal, S.K.(2011). Factors influencing in-vitro
embryo production efficiency of caprine cocytes:
Areview. Ind. J. Anim. Sci.,81 (4): 34461.

Kharche, S.D.,Yadav, E.N.,Goel, AK., Jindal, S.K.
and Sinha, N.K.{2008b). Influence of culture
media on in vitro fertilization of goat oocytes.
Ind. J. Anim. Sci., 78: 1075-1077.

Koeman, J., Keefer, C.L.,Baldassarre, H. and Downey,
B.R.(2003). Developmental competence of
prepubertal and adult goat oocytes cultured
in semi-defined media following laparoscopic
recovery. Theriogenology60: 879-889.

Kouamo, J. and Kharche, S.D.(2014).Dose dependent
effect of pregnant mare serum gonadotropin
and human chorionic gonadotropin on in vitro
maturation of goat oocytes.Ind. J. Anim. Sci.,

84: 410414,

Leoni, G.G.,Succu, S.,Satta, V., Paoclo, M.,Bogliolo,
L.,Bebbere, D.,Spezzigu, A.,Madeddu,
M.,Berlinguer, F.Ledda, S. andNaitana,

S.(2009). In vitro production and cryotolerance of
prepubertal and adult goat blastocysts obtained
from oocytes collected by laparoscopic oocyte-
pick-up (LOPU) after FSH treatment. Reprod.
Fertil. Dev.,21: 901-908.

Mogas, T.,Palomo, M.J.,lzquierdo, M.D. andParamio,
M.T.(1997b). Morphological events during in-
vitro fertilization of prepubertal goat oocytes .
matured in-vitro. Theriogenology, 48: 815-29.

Natarajan, R., Shankar, M.B. and Munuswamy,
D.(2010).Effect of (' ~tocopherol supplementation
of in vitro maturation of sheep oocytes and in
vitro development of preimplantation sheep
embryos tc the blastocysts stage.J. Assist,
Reprod. Genet., 9430-7.

Ondian Y)ouwnal of Animal Reproduction 36 (1) : June 2015



Effect of Different Gonadotropinon In vitro on Development of Immature Caprine Oocytes 9

Sirard, M.A., Defroster, S. and Aside, M.(2007).
In vivo and in vitro effects of FSH on oocyte
maturation and developmental competence.
Theriogenology, 68: 71-76.

Snedecor, G.W. and Cochran, W.G.(1989).Statistical
Methods, 8™ ed. lowa State University Press,
Ames, lowa, USA, pp.1251128.

Wan, P.,Hao, Z., Zhou, P., Wu, Y., Yang, L., Cui, M.,
Liu, 8. and Zeng, S.(2009). Effects of SOF and
CR1 media on developmental competence
and cell apoptosis of ovine in vitro fertilization
embryos.Anim. Reprod. Sci., 114: 279-288.

Wang, S., Liu, Y, Holyoak, G.R., Evans, R.C. and
Bunch, T.D.(1998).A protocol for in Vvitro
maturation and fertilization of sheep oocytes.
Small Rumin. Res., 29: 83-88.

Wang, Z.G.,Xu, Z.R. and Yu, S.D.(2007).Effects of
oocyte collection techniques and maturation

media on in vitro maturation and subsequent
embryo development in Boer goat.Czech. J.
Anim. Sci.,52: 21-25.

Wani, NA;Wani, GM; Khan, MZ andSalahudin, S
(2000).Effect of oocyte harvesting techniques
onh in vitro maturation and in vitro fertilization in
sheep.Small Rumin. Res., 36: 63-67.

Yadav, EN;Kharche, SD;Goel, AK; Jindal, SK
andJohri, DK (2007).Comparative efficacy of
different techniques for oocytes recovery from
pre pubertal goat ovaries.Ind. J. Anim. Sci., 77
(10): 988-990.

Younis, A.l.,Zuelke, K.A., Harper, K.M., Oliveira, M.A.L.
and Brackett, B.G.(1991).In vitro fertilization of
goat oocytes.Biol. Reprod., 44: 1177-1182.

Zhuy, S8.X., Sun, Z. and Zhang, J.P.(2007).Ovine
(Ovisaries) blastula from an in vitro production
system and isolation of primary embryonic stem
cells.Zygote, 15: 35741.

Dndian Jowmal of HAnimak Repraduction 36 (1) : June 2015



