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Influence of different culture media on embryo development following
in vitro fertilization of caprine oocytes
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Major developmentally important events take place
during development of embryo from post fertilization to
the blastocyst stage. Embryo yield and survival usually
differ between the different culture systems and culture
media (Camargo et al. 2006). In vitro, the pre-implantation
development of the embryo occurs in close relation with
the culture medium. This demands specific balanced
conditions in the medium to allow embryonic metabolism
(Garciaet al. 2016). A number of different defined culture
media have been extensively evaluated in an effort to
improve the quality of embryos produced in vitro and to
mimic the physiological conditions that embryos would
have in vivo. The aim of preparing defined media is to
minimizethe variation in unknown componentsthat occurs
naturally in serum. This has the advantage of providing a
simplified technique that enhances cryoresistance of
embryos. This is due to avoiding the supplementation of
biological components such as FCS and bovine serum
albumin (BSA) that may increase the potential risks of
contamination (Neira et al. 2010). The most common
defined media used in in vitro culture systems are SOF
(synthetic oviductal fluid), KSOM, and tissue culture
medium (TCM199) (Licola et al. 2015).

Keeping thisin mind, the objective of the present study
was to compare three different defined culture medium to
evaluate the developmental competence of embryos.
Ovaries were collected from the local abattoir and
transported within 4 h to the laboratory in warm saline
(37°C) containing 100 IU penicillin-G and 100 pug
streptomycin sulfate per ml. The oocytes were collected
from each goat ovary and graded as per the method of
Kharche et al. (2008). Selected oocytes were then washed
three times with Oocyte Maturation Medium (OMM)
containing TCM-199 supplemented with 10% FBS,
hormones (5 ug/ml FSH, 5 ug/ml LH and 1 ug/ml estradiol-
17p), 10 ng/ml EGF, Sodium Pyruvate 0.25 mM, Glutamine
100 pg/ml, LH 10 pg/ml, FSH 5 pg/ml, BSA 3 mg/ml and
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Gentamycin 50 pg/ml). Washed Cumulus Oocyte
Complexes (COC's) were then allowed for in vitro
maturation at 38.5°C in 5% CO, in air for 27 h.

After the maturation, oocytes were separated from
cumulus and corona cells by treatment with 0.1%
hyaluronidase. The oocytes were washed 8-10 times in
Fertilization medium (TALP solution containing 20%
oestrous goat serum and 10 pg/ml heparin) and kept in 50
Wl drop in culture petriplate.

Freshsemenwascollected by artificial vagina(AV), from
afertile purebred Sirohi buck. Semen was evaluated for
volume, colour, and consistency, gross and progressive
motility. An amount of 50 pl neat semen was diluted with 5
ml of sperm TA L Pcontaining 20% EGSand 10 ug/ml heparin
and washed 2 - 3 times by centrifugation at 1200 rpm for 5
min. Thesupernatant wasdiscardedineachwashing. Finally,
50 pl pellet of sperm was diluted with 1 ml of fertilization
media. Fertilization drop containing oocytes were
inseminated with 25 to 50 ul of finally diluted semen
to obtain a sperm concentration of 1-2x106 sperm/ml.
Gametes were co incubated for 18 h in a CO, incubator.
Oocytes-sperm after 18 h of co-incubation were washed in
embryodevelopment mediumfor 15-20timesand randomly
divided in to three groups. Group 1 (n=1511) fertilized
oocyteswereculturedin TCM-199 containing 10% NCSand
4 mg/ml bovine serum albumin (BSA) for 10 days; Group 2
(n=1333) fertilized oocytes were cultured in synthetic
oviductal fluid (SOF) containing 10%6NCSand4mg/ml BSA
for 10 days and Group 3 (n=1000) fertilized oocytes were
cultured in potassium simplex optimization medium
(KSOM) containing 10% NCSand 4mg/ml BSA for 10days.
Presumptive zygotes were cultured under mineral il in 5%
CO,inairwithhighhumidity at 38.5°C. Presumptivezygotes
were observed for cleavage and further in vitro embryo
development. Developing embryos were evaluated under
inverted phase contrast microscope (Fig. 1).

All data were analysed by one-way ANOVA,
developmental data were arc sin transformed. The level of
significance for cleavage and embryo development was
recorded at 5% level of confidence (Snedecor and Cochran
1989).
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Fig. 1. 1. Immature oocyte 2. Mature oocytes 3. M1l oocyte with polar body 4. M1l oocyte with two shiny chromatin spots 5. 2-8

cell stage embryos 6. Orulae.

Thecleavagerate, morulae and blastocyst percentagefor
groups1, 2,and 3were13.6, 10.14 and 2.41%; 11.7, 7.6 and
3.84% and 31.4, 12.73and 6.05%, respectively. Thecleavage
rate was significantly higher (P<0.01) for group 3 than for
groupsland?2. Similarly,embryodevelopment uptomorula
stage was higher (P<0.05) in KSOM compared with TCM-
199 and SOF medium. In our previous studies, we obtained
cleavagerate, 2cell, 4 cell, 8-16 cell, morulaeand blastocysts
as 44%, 17%, 25%, 33.11%, 16% and 2%, respectively in
defined KSOM medium as compared to complex embryo
development media TCM 199 (Kharche et al. 2011). The
effect of three different media RVCL, mSOF, G1.G2 for
culture of intraspeci esand i nterspeci escloned goat embryos
was nonsignificant (Khan et al. 2013).

The effects of supplementation of synthetic oviduct fluid
(SOF) with glucose and Minimal Essential Medium (MEM)
vitamins was assessed during the first step of the in vitro
culture (SOFC1) of ovine zygotes and found vitamins must
be present for optimal numbers of embryos to reach the
blastocyst stage (Karami et al. 2012). There are some
research teams using synthetic oviductal fluid (SOF)
medium instead of TCM199 for sheep (Shabankareh and
Akhondi 2012, Manacha et al. 2016) and for goat embryos
(Herrick et al. 2004).

The following study showed that the use of KSOM
medium supplemented with 5% FBS after 3 days of culture
canimprovetheblastocyst formation rate of SCNT (Somatic
Cell Nuclear Transfer) embryos and reduce the incidence
of apoptosis compared to other two-step culture media
supplemented with Bovine Serum Albumin (Aries et al.
2013). In another study, KSOM medium was found more
appropriate than TCM 199 medium to culture the SCNT
(Somatic Cell Nuclear Transfer) embryos from the
pronuclear to the cleavage stage (Wan et al. 2013). The
most common mediaused in bovinein vitro culture systems
are SOF (synthetic oviduct fluid), KSOM, and CR1laa
(Kocyigit et al. 2016).

So theresultsindicated that the KSOM medium is better
culture medium as compared to TCM- 199 and SOF medium
as far as cleavage rate and embryo development is
concerned.

SUMMARY

The present study was designed to compare the
developmental competence of in vitro fertilized caprine
embryos at different cell stages in three different culture
medium (TCM-199, mSOF, KSOM). Oocytes were
collected from ovaries and matured in TCM-199 medium

containing FSH (5 mg/ml), LH (5 mg/ml) and estradiol-
17b (1 mg/ml), supplemented with 20% fetal bovine serum
at 38.5°C and 5% CO, in an incubator under humidified
air for 27 h. After 27 h of in vitro maturation (IVM), oocytes
were denuded, washed and co-incubated with 50 pl neat
semen diluted in 5 ml of sperm TALP containing 20% EGS
and 10 pg/ml heparin. Oocytes-sperm after 18 h of co-
incubation were randomly divided into three groups: Group
1 (TCM-199 containing 10% NCS and 4 mg/ml bovine
serum albumin), Group 2 (Synthetic oviductal fluid
containing 10% NCS and 4 mg/ml BSA) and Group 3
(Potassium simplex optimization medium (KSOM)
containing 10% NCS and 4 mg/ml BSA) and found the
cleavagerate, morulae and blastocyst percentage for groups
1,2, and 3were 13.6, 10.14 and 2.41%; 11.7, 7.6 and 3.84%
and 31.4, 12.73 and 6.05%, respectively. Statistical analysis
revealed that the cleavage rate and embryo development
up to morula and blastocyst stage in group 3 (KSOM) was
significantly higher as compared to groupl and group 2.
The results indicated that the KSOM medium was better
among all three medium for embryo development.

ACKNOWLEDGEMENT

The authors wish to thank the Director ICAR-CIRG,
Makhdoom, Farah, Mathura, UP, India for providing the
facilities needed.

REFERENCES

AriasE Maria, Ross JPablo and Felmer N Ricardo. 2013. Culture
medium composition affects the gene expression pattern and
in vitro development potential of bovine somatic cell nuclear
transfer (SCNT) embryos. Biological Research 46: 452—62.

Camargo L SA, VianaJH M, FerreiraSA W F, RamosA M and
Filho Vale V R. 2006. Factors influencing in vitro embryo
production. Animal Reproduction 3: 19-28.

Garcia Moreno Diego, Nera Alberto, Briand Lamia, Topie
Emmanuel, Bencharif Djemil and Tainturier Daniel. 2016.
Recent advances on in vitro fertilization. Chapter 2. In Vitro
Fertilization (IVF). ISBN 978-93-86337-13-9. Avid Science
Publishers.

Herrick J R, Behboodi E, Memili E, Blash S, Echelard Y and
Krisher R L. 2004. Effect of macromolecule supplementation
during in vitro maturation of goat oocytes on developmental
potential. Molecular Reproduction and Devel opment 69: 338—
46.

Karami S H and Akhondi M. 2012. Effect of glucose levels and
MEM vitaminsduring thefirst step of IVCin synthetic oviduct
fluid medium on in vitro development of ovine zygotes. Small
Ruminant Research 106: 54-58.

Khan F A, Bhat M H, Yagoob S H, Waheed S M, Naykoo N A,



78 YADAV ET AL.

Athar H, Khan H M, Fazili M R, Ganai N A, Singla SK and
Shah RA. 2014. In vitro development of goat-sheep and goat-
goat zona-free cloned embryos in different culture media
Theriogenology 81(3): 419-23.

Kharche S D, Goel A K, Jinda S K, SinhaN K and Yadav P.
2008. Effect of somatic cells co-cuture on cleavage and
development of in vitro fertilized caprine embryos. Indian
Journal of Animal Sciences 78(7): 686-92.

Kharche S D, Goel A K, Jindal SK, Goel Pand JhaB K. 2011.
Birth of twin kids following transfer of in-vitro produced goat
embryos. Indian Journal of Animal Sciences 81(11): 1132—
34.

Kocyigit Alper. 2016. A review of in vitro culture systems in
bovine reproductive biotechnologies. Journal of Veterinary
Research and Animal Husbandry 1(1): 101.

Lekola Molvia Podile Khomotso. 2015. Improvement of cattle
oocyte retrieval techniques and hormonal influence onin vitro
embryonic development. A mini-dissertation submitted in
partia fulfillment of the requirementsfor the degree of Master
in Scienceto Agriculture University of Limpopo, South Africa.

[Indian Journal of Animal Sciences 88 (1)

Menchaca A, Barrera N, Dos PC Santos Neto, Cuadro F and
Crispo M. 2016. Advances and limitations of in vitro embryo
production in sheep and goats. Animal Reproduction 13(3):
273-78.

Neira JA, Tenturier D, PenaM A and Martal J. 2010. Effect of
asscosiation of IGF, IGF-2, bFGF, TGF-B1, GM-CSFand LIF
on the development of bovine embryos produced in vitro.
Theriogenology 3: 95-604.

Shabankareh H K and Akhondi M. 2012. Effect of glucose levels
and MEM vitamins during the first step of IVC in synthetic
oviduct fluid medium on in vitro development of ovine
zygotes. Small Ruminant Research 106: 54-58.

Snedecor G W and Cochran W G. 1989. Satistical Methods, 61
edition. The lowa State University Press, USA.

Wan YongJie, Zhang Yanli, Zhou Zhengrong, Jia Ruoxin, Meng
LI, Huang Rong, Wang Ziyu, Yan Yibo, You Jihao, Zhang
Guomin and Wang Feng. 2013. Effect of potassium simplex
optimization medium KSOM and embryo screening on the
production of human lactoferrin transgenic cloned dairy goats.
African Journal Of Biotechnology 12(49): 6887—93.



