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Abstract:

The Iragi sheep production is important economically when increase interest skin, wool, milk and meats. To increase
the in vitro embryo production must interest the estrous synchronization, superovulation and in vitro embryo
production (IVEP) in sheep. Several successes has been in recent years in biotechnology reproduction in farm
animals especially in sheep,but several limitation of IVEP in each stage procedure, so it less than ambitious. For this
estimated 30-60 % from the oocyte culture reach to metaphase Il in maturation stage , 20-35% from mature oocytes
becoming zygote after fertilization stag and 10-25% from embryo development to blastocyst stage . Also the embryo
production in vitro has low implantation rate when embryos transfers because has low quality than in vivo. For tis
require development and interest of tissue culture media supplement to improve all embryo production stage and
more laboratories used one or more different tissue culture supplement to improve embryo production in farm
animals. The media supplement with antioxidant, hormones, fetal calf serum, follicular fluid and antibiotics, mostly
all these material addition to culture media to improve embryo production in sheep. Conclusion the supplement
tissue culture media to in vitro embryo production in sheep have positive effect advantage to increase maturation,
fertilization and culture embryo in the laboratory experiment.
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rat and mouse model , but sometimes it’s not
the same condition as which in human (Zhu
et al., 2018).In the new year’s several
Introduction: successes in  field of reproductive

. . biotechnology in farm animals and the
The important of sheep not only producing
. . . small ruminant compromise a fantastic
milk , meat , skin and wool for human right
o ) ] model progress in this technology , so not
now it is considered important model to

. . . surprise the dolly the first farm domestic
large animal for wused in research in

) ) . animals cloned by nuclear transfer was
laboratory biomedical to simulator human as
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2005).Also  the In the most of laboratory biotechnology the

efficiency the in vitro oocyte maturation
(IVM) and in vitro fertilization (IVF) in
small ruminant resemble ewe and doe are
more than great important compered large
ruminant , due to low reproduction interval
and high prolificacy (Kharche et al., 2009).

tissue culture media used in vitro oocyte
mostly TCM 199

supplement hormone, fetal calf serum and

maturation after

broad spectrum antibiotic then incubation in
incubator in 5% CO2  with 39C in
moistened air condition ( de Souza-Fabjan et

al., 2014 ). Current development in
In the in vitro embryo production (IVEM) i . .

information in vitro oocyte maturation and
the 25% from oocyte used developed to . o

different  culture condition lead to

blastocyst stage , this low blastocyst number . Ao\
y d y considerable development in vitro embryo

attributed to the environment can not ) )
production system (lzquierdo et al., 19). so

in vivo and
the the

resemble the environment

review article explain role

roduced low quality embryo with change in . .
P U 4 ) supplement the culture media to improve all
the morphology and decrease in gene . .
stage of in vitro embryo production in ewes .

expression , so you need to supplement the

culture media to mimic female reproductive In vitro embryo production:

system (Gordon, 1991).For this reason the

: : . - In the most of important biotechnology in
culture maturation media consider critical

: the domestic animals and husbandry the in
term of case correct environment for oocytes

vitro embryo production, nevertheless the
the

maturation in nuclear and cytoplasmic

efficacy of production  embryo

maturation stage because the tissue culture

laboratory is low quantity rang 25 — 45 % of
media supplement with different protein , g \ yrand ’

L. oocytes arrive in to blastocyst stag and this
antioxidant , growth factor and hormone to % y d
is due to the in vitro

lower result

improve the three stage of in vitro embryo

environment not mimic to the in vivo

production ( in vitro maturation , in vitro

. . condition in female reproduction organ
fertilization and in vitro culture ) ( Yadav et P gan (

Menchaca et al., 2018 ). Also the embryo
al., 2009).

different in morphology and alter the gene
expression (Abd El-Aziz et al ., 2016). The
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IVEP technology play important role in
breeding sheep in future by hasting sheep
reproduction in addition to improve efficacy
of this reproduction (Ledda et al ., 2019).
Nevertheless present some many practical
challenges in efficacy of IVEP in ovine such
as poor embryo quality and lower in
quantity , but the biotechnology system
remained play vital role especially when
improve genetics breeding in sheep than
natural reproduction (Zhu et al., 2018). The

advantage of IVEP, when production of

The

and

al., 2001; Vanroose et al., 2001).

routine procedure to producing
development of zygote to blastocyst stage
must work three consecutive stages the first
stage in vitro maturation oocyte collected
then fertilization by capacitation sperm and
final stage culture the embryo development

at the blastocyst stage (Sirard et al., 1988).
In vitro maturation:

The in vitro maturation stage in mammal

define sequence development event occur in

offspring from infertile female, before ova convert from germinal vesicle stage to
puberty age, lactating female, pregnant meiotic division in second stage with
female, slaughter female or dead and formation of the first polar body ( Demyda

increasing genetic gain by shorting breeding

interval (Paramio & lzquierdo, 2014).

The
blastocyst rate to attained subsequent in

improve quantity and quality of

vitro embryo production must improve the
embryo culture environment (Sutton et al.,
2003). The tissue culture used in vitro
embryo production classified according
material supplement (a) when the serum
supplement or somatic cell called undefined
media (b) when albumin supplement called
(©)

macromolecule supplement such as poly

semi-defined media when

vinyl alcohol called defined media (Farin et
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& Genero, 2011). The aims of in vitro
maturation oocyte to mimic the event that
happen to the immature oocyte in follicular
development when resumption of the
meiosis stage to be capable of fertilization (
Wani, 2002). So the in vitro oocyte
maturation considered as critical stage of the
procedure of the in vitro embryo production
and success of IVM must synchronization
in nuclear and cytoplasmic maturation

events (Cognié et al., 2004).

Different tissue culture media used in vitro

maturation in small animal ruminant such as
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MEM , Ham-F10, TCM199,
nevertheless, the most media widely used in
the TCM199
2014). The TCM199 media

consist of bicarbonate buffer, energy sources

...ect)
laboratory (Paramio &

Izquierdo,

such as glucose, mineral, amino acid and
vitamins (de Araujo et al., 2009 ). To
improve the oocyte maturation rates the
TCM supplement with various serum at
concentration 10 - 20% as well as fetal calf
serum or estrous sheep serum (Crocomo et
al., 2016). The type of tissue culture oocyte
maturation not only effect on maturation rate
development to metaphase Il and convert to
capable in vitro fertilization with subsequent

embryo development (Bavister , 1992).
In vitro fertilization:

The technique practice when culture the
mature the oocyte with sperms after
capacitation in the culture media in suitable
time and specific condition , this technique
called in vitro fertilization ( Shabankareh &
Zandi, 2010). The issue culture media used
in IVF must capable providing sperms
maturation, capacitation and sperms motility
to fertilization oocyte and produced and
development embryo (Kharche et al., 2009).
The sperms culture in media supplement by
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heparin to improve sperms capacitation and
embryo development ( Lu, & Seidel ,
2004).The heparin act binding with sperms
to play important role when sperm uptake
the calcium during capacitation (Lane et al.,
199 ). The traditional in vitro fertilization
culture media synthetic oviduct follicular
fluid (SOF) media after supplement fetal
calf serum to heparin (Gandhi et al., 2000).

In vitro culture:

When the culture of zygote development 6 -
7 days after in vitro fertilization to reach
blastocyst, this stage called in vitro embryo
culture (Gardner et al., 1994). Current
research  attention is  accompanied
international to optimize and improve the
tissue culture condition to increase IVF rate
and the laboratory star to used new
technique in dynamic culture system and
microfluidic the purpose to restock media
(Isachenko et al., 2010; Alegretti et al.,
2011). Whenever the improvement the in
vitro culture media lead to the high

development competence embryos and
increase blastocyst rate (Farag et al., 2009) .
So the improving embryos culture consider
key to application in IVEP and insufficiency

of culture condition lead to low viability ,
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decrease development and abnormal in
morphology embryo (Lonergan et al. 1999).
In the most laboratory semi-defined media
routine to embryo culture with synthetic
oviduct fluid (SOF) medium supplement
with fetal calf serum 10% at 5% CO2 in
temperature 39C for 5- 6 days ( Freitas &
Melo, 2010).

Tissue culture media supplement:

The new research in biomedical laboratory
to development recent complex culture
media used in vitro embryo production from
the simple culture media based in blood and
serum (Leddaet et al., 2016) . Today the
culture media developed and contain a high
material up to 80 component include inside
nutrient the vitamins and growth factors
Harper, 2015). In

addition recent research result have proven

(Chronopoulou  and
the important of tissue culture condition in
pre and post implantation blastocyst after
embryo transfer (Nelissen et al., 2013)
.Competition in the field of culture media
has led to an increase in the standards used
in clinical application, which has led to

increase in option ( Quinn, 2004).
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In common more laboratory used TCM199
after addtion multiple supplement from
different component to improve in vitro
embryo production and the media mostly
supplement of gonadotropin as FSH and LH
or both combination to increase the
maturation rate and improve viability rate to
embryo (Menchaca et al., 2018). In the in
vitro culture system in laboratory different
type of culture used for in vitro blastocyst
production co-culture (  when cell
supplement to media) , defined and semi-
defined , in co- culture of sheep embryo
production mostly done by TCM199 after
supplement with serum and granulosa cell
from oviduct (Gandolfi & Moor, 1987).
Because the culture media play critical role
in the maturation, fertilization and embryo
development so , necessary to selection the
culture media to since selection the suitable
condition to improve in vitro embryo
production (Gliedt et al., 1996). So many
material objective additions to the culture
media to vitro

improve in embryo

production such as
1- anti oxidant supplement:

The cell

reactive oxygen species (ROS) , and this

process metabolism produced

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

material increase from two gamete when
embryo production implication because cell
damage (Cetica et al., 2001). Sufficient
conformation about the harmful ROS on
oocyte in vitro maturation and in vitro
2000) .
The culture media supplement with thiol

embryo production (Geshi et al.,
comment example cysteine to improve
embryo production and when increase the
concentration (GSH) protect the cells from
(Cognié et al., 2003).

Multiple metabolic paths are reduce and

oxidative stress

prevent the oxidative damage in the embryo
production, so which are by glutamine and
enzyme superoxide dismutase to control the
ROS level in cells (de Matos et al., 2002 )

The GSH synthesis during in vitro oocyte
maturation play important role in other stage
fertilization and embryo development, also
the supplement the tissue culture media by
cysteine stimulate the synthesis GSH and
improve the embryo production (ludica et
al, (1999) . Oikawa et al,(2018)confirmed

the benefit role GSH 150 mg/ml to improve
embryo development. In country Almeeni et
al,(2021) used the herbal extraction to

antioxidant precursor or nutrient to
supplement  culture media in vitro
maturation in sheep, when addition
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fenugreek extraction to improve in vitro
oocyte maturation in local Iragi ewes and
other author Zalzala, et al,( 20016) study the
effect of alcoholic extraction of licorice to

improve in vitro maturation in rabbit .
2- Hormone supplement:

The tissue culture media supplement the
gonadotrophic hormone to improve oocytes
maturation rate and total yield embryo
production (Galli and Moor, 1991). Other
with
the

research addition of estradiol
(LH and FSH) to

maturation media , the result high significant

gonadotropin

in maturation rate (Birler et al., 2002) .Other
study confirmed the gonadotropins are
primary regulation of in vitro nuclear and
and increase

cytoplasmic  maturation

important effect of gonadotropin in
maturation when collected oocyte from
prepubertal female (Ledda et al ., 1997).The
FSH hormone act trigger cumulus cell
expansion in vitro and this action similar
mode of LH surge in vivo ( Accardo et al.,
2004 ). The FSH action accomplished and
finished the secondary messengers such as

protein kinase and CAMP (Fan et al., 2004).
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The progesterone other hormone supplement
to the tissue culture media in dose 5mg/ml,
the effect in competency of oocyte
development to blastocyst and improve the
embryo production ( Demyda & Genero,
2011). Also

PGE2 important to resumption the meiosis

reported the prostaglandin

stage by provoking metabolite other
archidonate mutability or enhancing meiotic
competence directly on oocytes (Silva and
Knight, 2000). In the country Almeeni et al
.,(2020) used the melatonin hormone to

improve in vitro oocyte maturation in local

The function serum supplement a nutrition
factors to the cell surrounding the oocytes
also the oocyte herself and prevent the
harding in oocyte zona pellucida when
oocyte harvest from follicle environment
(Cognie et al., 1991). Other study observed
the high number oocyte maturation in stage
metaphase Il when supplement fetal calf
serum from female in days 16 of estrous
cycle than serum takes other days of estrous
cycle or pregnant female (Murzamadiev et
al., 1983).The fetal calf serum generally

supplement the maturation media dose 10-

Iragi ewe. Also Shalal, M.M. (2021) 20 % mostly after heated in 56Cfor 30 mint
confirmed the benefit effect of growth (Wani, 2002).
hormone in  300lU/ml to improve

) e The estrous sheep serum (ESS) mostly used
maturation,  fertilization and embryo

development in ewes. But the hormone
supplement stay controversial in some
studies when found significant different of
oocyte maturation in metaphase Il or
blastocyst rate in the addition or absent

hormone ( O-Brian et al., 1994).
3- Fetal calf serum supplement:

Many type sera used in media supplement,
the serum used after heated to 56C for 30
mints to inactivate the non-variable factors

such as accompaniment (Puri et al.,2015 ).
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in ovine oocyte maturation and addition
alone or with HCG to improve maturation
and following stage fertilization and embryo
development
(Karami Shabankareh et al., 2011). Also
when addition ESS

media collected from adult ewes, the result

in juvenile sheep oocytes

to oocyte maturation

high maturation rate (82%) when compared

with  fetal (Tajik &
Esfandabadi, 2003). The maturation media

bovine serum
used in vitro embryo production in sheep
supplement with 10 % serum origin from
cattle (FBS ,FCS )or sheep serum (ESS)or

Vol.1, No.4, December ,2023
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bovine serum albumin to defined media
pattern ( Leoni et al ., 2006) . Synthetic
serum substitute (SSS) other material to
replacement fetal calf serum to improve
embryo production stage in sheep (Karami

Shabankareh et al., 2011).

All study confirmed necessary supplement
the culture media by serum to improve
cleavage rate and embryo development
(Sagirkaya et al., 2004). In the male rams
sperms capacitation in media supplemented
with fetal calf serum , show the high
fertilization rate and cleavage rate (Katska-
2004).The serum
supplement in capacitation media act to
this

Ksigzkiewicz et al.,

supported cholesterol efflux and
interaction consider key event in sperm
1994). The

serea used in vitro embryo production must

capacitation (Huneau et al.,

tested more several sample to selected the
best type and concentration to improve
embryo production stage (Shirazi et al .,

2012)
4- Follicle fluid supplement:

The follicular fluid is liquid in antrum
follicle contained metabolic material to

improve oocyte growth and development, so
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the contained reflex the oocyte quality and
embryo viability ( Severino et al., 2013 ).
The follicle fluid contain many active
ingredient such as protein , growth factors,
peptide hormone , steroid , energy subunit
and other undefined factors (Sutton et al.,
2003). In sheep IVEP program, show the
both heterologous and homologous follicle
fluid employ to the oocyte
maturation (Sun et al., 1994).So addition of

improve

human follicle fluid or sheep follicle fluid to
maturation improve the in vitro oocyte
maturation and fertilization , the explore the
benefit effect in improve maturation belong
to the growth factors , hormone and peptide
contains (Cognié et al., 2004). The follicle
fluid supplement must extract from non-
atretic follicle or large follicle more than 4
mm to is being more benefit (Sunet et al.,
1994). Almeeni et al,( 2021) study the effect
of  addition different concentration of
follicle fluid in Iragi ewes to maturation rate
concluded . the concentration 20% more
benefit for oocyte maturation in ewe to

improve the metaphase 11 .
5- Growth factor:

The

epidermal growth factor (EGF) to increase

studies confirmed the effect of
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maturation rate also in fertilization and
embryos production in various species
animals (Gall et al., 2004). In sheep when
supplement media with (EGF) produced had
great cumulus cell expansion and high
fertilization in sheep (Grazul-Bilska et al.,
2003). Other studies used insulin- like
growth factor (IGF-1) to stimulated the
oocyte maturation and increase embryo
production in sheep (Guler et al., 2000). But

Shabankareh and Zandi, (2010) study the

media must reflect the level of carbohydrate
in female reproductive tract and decrease in
stress to the embryo when development
(Lane et al., 2003).So the better knowledge
all stage physiology embryo production in
vivo from pre ovulatory oocytes and
development the oocytes in follicle fluid at
ovulation to improve the tissue culture
embryo by suitable supplement for embryo
production (Vajta et al., 2008).

6- Antibiotics supplement:

synergistic effect EGF with IGF-1 to
supplement in different type media The perfect antibiotic used for embryo
undefined , defined and semi defined production stage to improvement tissue

maturation media , he conclude these
hormone increase the cleavage and embryo
production especially when used undefined
media to improve in vitro maturation than
When the

advancement in considerate requirement of

other maturation media

embryo development investigated, must be
development of medial component and

supplement  according embryo  need
2000) The

successive culture media would similar the

development (Thompson,
change in environment development embryo
in female reproductive system, to capable
the morphological and biochemical change
of embryo and the physiological event in
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culture media most broad spectrum activity
also must be luck of toxicity to embryo , the
traditional uses the penicillin in (1001U)
with streptomycin ( 100mg/ml)has routine
used in laboratory embryo production
(Menchaca et al., 2018 ) . In the maturation
media the antibiotic act provide prevent
contaminated and growth the microorganism
during oocytes culture (Uchinuno et al.,
1996) . The increase the important of
antibiotic supplement in farm animals when
the ovary bring from slaughterhouse , in
contrast multiple types of bacteria isolated
from fluid used to ovary transport routine to

the laboratory (Melander et al., 2018 ). So
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the rate oocytes maturation and fertilization
high

significant when culture media supplement

and embryo production were
with antibiotic than absent (Paramio &
Izquierdo,. 2014). Shiraziet et al, (2000)
study the effect of penicillin- streptomycine
in vitro oocyte maturation concluded , the
increase the maturation rate
24 hours

culture than absent . Also many laboratory

pen-strep

especially metaphase Il after

used gentamycin sulphate (50 mg/ml) to
alternate to the pen-strep , the gentamycin
tolerance high temperature and keep the
biochemical and biological preparatory in
tissue culture media , in addition some
maturation system used small droplet in
mineral oil in cover the surface of media to
prevent contamination and

Shimada et al., 2002 ) .

temperate (

Conclusion many different supplements
used to improve in vitro embryo production,
some of them are used as a nutrient, and
some help the oocytes and embryos to
growth and proliferation, and some of them
prevent bacterial contamination and prevent
cell damage when act anti-oxidant used, but
with that it remains the in vitro embryo
production low in quantity and quality

compared in vivo.

Diyala Journal for Veterinary sciences

145

Reference :

Abd El-Aziz, A. H., Mahrous, U. E., Kamel,
S. Z, & Sabek, A. A. (2016). Factors
influencing in vitro production of bovine
embryos: a review. Asian Journal of Animal
and Veterinary Advances, 11(12), 737-56.

Accardo, C., Dattena, M., Pilichi, S., Mara,
L., Chessa, B., & Cappai, P. (2004). Effect
of recombinant human FSH and LH on in
vitro maturation of sheep oocytes; embryo
development and viability. Animal
reproduction science, 81(1-2), 77-86.

Alegretti, J. R., Rocha, A. M., Barros, B. C.,
Serafini, P., Motta, E. L. A., & Smith, G. D.
(2011). Microfluidic  dynamic embryo
culture increases the production of top
quality human embryos through reduction in
embryo fragmentation. Fertility and
Sterility, 96(3), S58-S59.

Almeeni, I. M., Hatif, S. A., & Zalzala, S. J.(
2020 )study of the effect of melatonin to in
vitro oocyte maturation in local iraqi ewe.
Plant Archives 20 (2) pp. 8891-8894.

Almeeni, I. M., Hatif, S. A., Hussain, S. O.,
& Zalzala, S. J.(2021) investigation of the
follicular fluid effects on in vitro oocyte
maturation in local iragi ewe. Biochem.
Cell. Arch. 21( 1,), 2457-2460.

Almeeni, I. M., Hatif, S. A., Hussain, S. O.,
Zalzala, S. J., & Mahdi, A. M. (2021). Study
Effect of Water Fenugreek Extraction to In

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

Vitro Oocytes Maturation in Local Iraqi
Ewe. Indian Journal of Forensic Medicine
& Toxicology, 15(3), 2559.

Bavister, B.D.,( 1992). Metabolism and
nutrition of the preimplantation embryo.
Proceedings of the Nordic A.l. Virtanen
Institute Symposium on in vitro Culture of
Domestic Animal Embryos, September 22-
24, 1992, University of Kuopio, Finland, pp:
5-12.

Birler, s., pabuccuoglu, s., alkan, s., 6zdas,
6. b., atalla, h., & ileri, i. k. (2002).
Development of in vitro derived sheep
embryos to the blastocyst stage. Turkish
Journal of Veterinary and Animal
Sciences, 26(4), 891-894.

Cetica, P.D., Pintos, L.N., Dalvit, G.C. and
Beconi, M.T. (2001) Antioxidant enzyme
activity and oxidative stress in bovine
oocyte in in vitro maturation. IUBMB Life
51(1), 57-64.

Chronopoulou, E., & Harper, J. C. (2015).
IVF culture media: past, present and
future. Human reproduction update, 21(1),
39-55.

Cognie, Y., Guerin, Y., Guyader, C., Poulin,
N., & Crozet, N. (1991). In vitro fertilization
of sheep oocytes matured in
vivo. Theriogenology, 35(2), 393-400.

Cognie, Y., Baril, G., Poulin, N., &
Mermillod, P. (2003). Current status of
embryo technologies in sheep and
goat. Theriogenology, 59(1), 171-188.

Diyala Journal for Veterinary sciences

146

Cognié, Y., Poulin, N., Locatelli, Y., &
Mermillod, P. (2004). State-of-the-art
production, conservation and transfer of in-
vitro-produced embryos in small
ruminants. Reproduction,  Fertility and
Development, 16(4), 437-445.

Crocomo, L. F., Ariu, F., Bogliolo, L.,
Bebbere, D., Ledda, S., & Bicudo, S. D.
(2016). In vitro developmental competence
of adult sheep oocytes treated with
roscovitine. Reproduction  in  Domestic
Animals, 51(2), 276-281.

de Araujo, C. H. M., Nogueira, D., de
Araujo, M. C. P. M., de Paula Martins, W.,
Ferriani, R. A., & dos Reis, R. M. (2009).
Supplemented tissue culture medium 199 is
a better medium for in vitro maturation of
oocytes from women with polycystic ovary
syndrome women than human tubal
fluid. Fertility and sterility, 91(2), 509-513.

De Matos, D.G., Herrera, C., Cortvrindt, R.,
Smitz, J., Van Soom, A., Nogueira, D. and
Pasqualini, R.S. (2002) Cysteamine
supplementation during in vitro maturation
and embryo culture: a useful tool for
increasing the efficiency of bovine in vitro
embryo production. Molecular Reproduction
and Development 62, 203-2009.

de Souza-Fabjan, J. M. G., Panneau, B.,
Duffard, N., Locatelli, Y., de Figueiredo, J.
R., de Figueirédo Freitas, V. J, &
Mermillod, P. (2014). In vitro production of
small ruminant embryos: late improvements
and further research. Theriogenology, 81(9),
1149-1162

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

Demyda, S., & Genero, E. (2011). Galli, C., & Moor, R. M. (1991).
Developmental competence of in vivo and in Gonadotrophin requirements for the in vitro
vitro matured oocytes: a maturation of sheep oocytes and their
review. Biotechnology ~and  Molecular subsequent embryonic

Biology Reviews, 6(7), 155-165.

Fan, H. Y., Huo, L. J, Chen, D. Y,
Schatten, H., & Sun, Q. Y. (2004). Protein
kinase C and mitogen-activated protein
kinase cascade in mouse cumulus cells:
cross talk and effect on meiotic resumption
of oocyte. Biology of Reproduction, 70(4),
1178-1187.

Farag, I. M., Girgis, S. M., Khalil, W. K. B.,
Hassan, N. H. A., Sakr, A. A. M., Abd
Allah, S. M., & Ali, N. I. (2009). Effect of
hormones, culture media and oocyte quality
on in vitro maturation of Egyptian Sheep
oocytes. J. Appl. Biosci, 24, 1520-1534.

Farin, P. W., Crosier, A. E., & Farin, C. E.
(2001). Influence of in vitro systems on
embryo survival and fetal development in
cattle. Theriogenology, 55(1), 151-170.

Gall, L., Chene, N., Dahirel, M., Ruffini, S.,
& Boulesteix, C. (2004). Expression of
epidermal growth factor receptor in the goat
cumulus—oocyte complex. Molecular
Reproduction and Development:
Incorporating Gamete Research, 67(4), 439-
445,

Freitas, V. J. D. F., & Melo, L. M. (2010). In
vitro embryo  production in  small
ruminants. Revista Brasileira de
Zootecnia, 39, 409-413.

Diyala Journal for Veterinary sciences

147

development. Theriogenology, 35(6), 1083-
1093.

Gandhi, A. P., Lane, M., Gardner, D. K., &
Krisher, R. L. (2000). A single medium
supports development of bovine embryos
throughout maturation, fertilization and
culture. Human reproduction, 15(2), 395-
401.

Gandolfi, F., & Moor, R. M. (1987).
Stimulation of early embryonic development
in the sheep by co-culture with oviduct
epithelial cells. Reproduction, 81(1), 23-28.

Gardner, D. K., Lane, M., Spitzer, A., and
Batt, P. A. (1994). Enhanced rates of
cleavage and development for sheep zygotes
cultured to the blastocyst stage in vitro in the
absence of serum and somatic cells: amino
acids, vitamins, and culturing embryos in
groups stimulate development. Biology of
reproduction, 50(2), 390-400.

Geshi, M., Takenouchi, N., Yamauchi, N.,
& Nagai, T. (2000). Effects of sodium
pyruvate in nonserum maturation medium
on maturation, fertilization, and subsequent
development of bovine oocytes with or
without ~ cumulus  cells. Biology  of
reproduction, 63(6), 1730-1734.

Gliedt, D. W., Rosenkrans Jr, C. F., Rorie,
R. W., Munyon, A. L., Pierson, J. N., Miller,
G. F., & Rakes, J. M. (1996). Effects of
media, serum, oviductal cells, and hormones

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

during maturation on bovine embryo

ludica, C., Kaiser, G., & Alberio, R. (1999).

development in vitro. Journal of dairy Antioxidants during in vitro oocyte
science, 79(4), 536-542. maturation (IVM) affect the in vitro
production (IVP) of bovine

Gordon, 1. (1991). Potential application of
cattle in vitro fertilization in commercial
practice and research. Embryo transfer
newsletter, 9(2), 4-9.

Grazul-Bilska, A. T., Choi, J. T., Bilski, J.
J., Weigl, R. M., Kirsch, J. D., Kraft, K. C.,

. & Redmer, D. A. (2003). Effects of
epidermal growth factor on early embryonic
development after in vitro fertilization of
oocytes collected from ewes treated with
follicle stimulating
hormone. Theriogenology, 59(5-6),  1449-
1457.

Guler, A., Poulin, N., Mermillod, P., Terqui,
M., & Cognie, Y. (2000). Effect of growth
factors, EGF and IGF-I, and estradiol on in
vitro maturation of sheep
oocytes. Theriogenology, 54(2), 209-218.

Huneau, D., Crozet, N., & Ahmed-Ali, M.
(1994). Estrous sheep serum as a potent
agent for ovine IVF: effect on cholesterol
efflux from spermatozoa and the acrosome
reaction. Theriogenology, 42(6), 1017-1028.

Isachenko, E., Maettner, R., Isachenko, V.,
Roth, S., Kreienberg, R., & Sterzik, K.
(2010). Mechanical agitation during the in
vitro culture of human pre-implantation
embryos drastically increases the pregnancy
rate. Clinical Laboratory Journal For
Clinical Laboratories And Laboratories
Related, 56(11), 5609.

Diyala Journal for Veterinary sciences

148

embryos. Theriogenology, 51(1), 378.

Izquierdo, D., Villamediana, P., & Paramio,
M. T. (1999). Effect of culture media on
embryo development from prepubertal goat
IVM-IVF  oocytes. Theriogenology, 52(5),
847-861.

J Zalzala, S., M AL-Meeni, I., & H Al-
Timimi, 1. (2016). Effect of alcoholic extract
of Licorice (Glycyrrhiza glabra) on in vitro
maturation of rabbits oocyte. journal of
kerbala university, 12(1), 27-30.

Karami Shabankareh, H., Sarsaifi, K., &
Mehrannia, T. (2011). In vitro maturation of
ovine oocytes using different maturation
media: effect of human menopausal
serum. Journal of assisted reproduction and
genetics, 28(6), 531-537.

Katska-Ksigzkiewicz, L., Rynska, B., Gajda,
B., & Smorag, Z. (2004). Effect of donor
stimulation, frozen semen and heparin
treatment on the efficiency of in vitro
embryo production in
goats. Theriogenology, 62(3-4), 576-586.

Kharche, S. D., Yadav, P., Goel, A. K,
Jindal, S. K., & Sharma, M. C. (2009). 281
influence of defined and complex culture
media on fertilization and embryonic
development of in vitro-matured caprine
oocytes. Reproduction, Fertility and
Development, 22(1), 297-297.

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

Lane, M. E., Therien, I, Moreau, R., &
Manjunath, P. (1999). Heparin and high-
density lipoprotein mediate bovine sperm
capacitation by different
mechanisms. Biology of reproduction, 60(1),
169-175.

Lane, M., Gardner, D. K., Hasler, M. J., &
Hasler, J. F. (2003). Use of G1. 2/G2. 2

Lonergan, P., O'Kearney-Flynn, M., &
Boland, M. P. (1999). Effect of protein
supplementation and presence of an
antioxidant on the development of bovine
zygotes in synthetic oviduct fluid medium
under high or low oxygen
tension. Theriogenology, 51(8), 1565-1576.

Lu, K. H., & Seidel Jr, G. E. (2004). Effects

media for commercial bovine embryo of heparin and sperm concentration on
culture:  equivalent  development and cleavage and blastocyst development rates
pregnancy rates compared to  co- of bovine oocytes inseminated with flow

culture. Theriogenology, 60(3), 407-419.

Ledda, S., Bogliolo, L., Calvia, P., Leoni,

cytometrically-sorted
sperm. Theriogenology, 62(5), 819-830.

G., & Naitana, S. (1997). Meiotic Melander, R. J., Zurawski, D. V. &
progression and developmental competence Melander, C. (2018). Narrow-spectrum
of oocytes collected from juvenile and adult antibacterial  agents. Medchemcomm, 9(1),
ewes. Reproduction, 109(1), 73-78. 12-21.

Ledda, S., Idda, A., Kelly, J., Ariu, F.,
Bogliolo, L., & Bebbere, D. (2016). A novel
technique for in vitro maturation of sheep
oocytes in a liquid marble
microbioreactor. Journal of assisted
reproduction and genetics, 33(4), 513-518.

Ledda, S., Kelly, J. M., Nieddu, S., Bebbere,
D., Ariu, F., Bogliolo, L., ... & Arav, A.
(2019). High in vitro survival rate of sheep
in vitro produced blastocysts vitrified with a
new method and device. Journal of animal
science and biotechnology, 10(1), 1-10.

Leoni, G. G., Succu, S., Berlinguer, F.,
Rosati, I., Bebbere, D., Bogliolo, L., ... &
Naitana, S. (2006). Delay on the in vitro
kinetic development of prepubertal ovine
embryos. Animal Reproduction
Science, 92(3-4), 373-383.

Diyala Journal for Veterinary sciences

149

Menchaca, A., Barrera, N., dos Santos Neto,
P. C., Cuadro, F., & Crispo, M. (2018).
Advances and limitations of in vitro embryo
production in sheep and goats. Animal
Reproduction (AR), 13(3), 273-278.

Murzamadiev, A. M., Dombrovskii, N.,
Isabekov, B. S., & Dzhienbaeva, R. S.
(1983). Effect of sheep serum obtained at
different stages of estrous cycle on the
maturation  of  oocytes in  intact
follicles. Izvestiya-Akademii-Nauk-
Kazarhskoi-Ssr-Seriya-Biologicheskaya, 4,
67-70.

Nelissen, E. C., Van Montfoort, A. P.,
Smits, L. J., Menheere, P. P., Evers, J. L.,
Coonen, E., ... & Dumoulin, J. C. (2013).
IVF culture medium affects human
intrauterine growth as early as the second

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

trimester of pregnancy. Human
Reproduction, 28(8), 2067-2074.

O'Brien, J. K., Rhodes, S. L., Maxwell, W.
M. C., & Evans, G. (1994). Hormonal
requirements for in vitro maturation of sheep
oocytes. Theriogenology, 41(1), 266.

Oikawa, T., Itahashi, T., Yajima, R.,, &
Numabe, T. (2018). Glutathione treatment of
Japanese Black bull sperm prior to
intracytoplasmic sperm injection promotes

Severino, V., Malorni, L., Cicatiello, A. E.,
D’Esposito, V., Longobardi, S., Colacurci,
N., & Chambery, A. (2013). An
integrated approach based on multiplexed
protein array and iTRAQ labeling for in-
depth identification of pathways associated
to IVF outcome. PLoS One, 8(10), e77303

Shabankareh, H. K., & Zandi, M. (2010).
Developmental potential of sheep oocytes
cultured in different maturation media:
effects of epidermal growth factor, insulin-

embryo . development. Journal of like growth bdor ! and
Reproduction and Development. cysteamine. Fertility and  sterility, 94(1),
335-340.

Paramio, M. T., & lzquierdo, D. (2014).
Current status of in vitro embryo production
in sheep and goats. Reproduction in
Domestic Animals, 49, 37-48.

Puri, G., Chaudhary, S. S., Singh, V. K., &
Sharma, A. K. (2015). Effects of fetal
bovine serum and estrus buffalo serum on
maturation of buffalo (Bubalus bubalis)
oocytes in vitro. Veterinary World, 8(2),
143.

Quinn, P. (2004). The development and
impact of culture media for assisted
reproductive  technologies. Fertility and
sterility, 81(1), 27-29.

Sagirkaya, H., YAGMUR, M., Nur, Z., &
Soylu, M. K. (2004). Replacement of fetal
calf serum with synthetic serum substitute in
the in vitro maturation medium: effects on
maturation, fertilization and subsequent
development of cattle oocytes in
vitro. Turkish Journal of Veterinary and
Animal Sciences, 28(4), 779-784.

Diyala Journal for Veterinary sciences

150

Shalal, M.M. (2021). Study the effect of
growth hormone on in vitro fertilization in
local Iragi ewe . Msc Thesis . Colleg of
Veterinary Medicine .Baghdad University

Shimada, M., Kawano, N., & Terada, T.
(2002). Delay of nuclear maturation and
reduction in developmental competence of
pig oocytes after mineral oil overlay of in
vitro maturation
media. Reproduction, 124(4), 557-564.

Shirazi, A., COLEN, B. B., & Bevers, M.
M. (2000, January). The effect of penicillin-
streptomycin on nuclear maturation of
cultured bovine oocytes. international
congress on animal reproduction.

Shirazi, A., Ardali, M. A., Ahmadi, E.,
Nazari, H., Mamuee, M., & Heidari, B.
(2012). The effect of macromolecule source
and type of media during in vitro maturation
of sheep oocytes on subsequent embryo

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-1SSN:2410-8863

E-ISSN:2958-6178

Vol. 1, No. 4, December 2023

LDJVS

development. Journal of reproduction &
infertility, 13(1), 13.

Silva, C. C., & Knight, P. G. (2000). Effects
of androgens, progesterone and their
antagonists on  the  developmental
competence of in vitro matured bovine
oocytes. Journal of reproduction and
fertility, 119(2), 261-270.

Sirard, M. A., Parrish, J. J., Ware, C. B.,
Leibfried-Rutledge, M. L., & First, N. L.
(1988). The culture of bovine oocytes to
obtain developmentally competent
embryos. Biology of Reproduction, 39(3),
546-552.

Sun, F. J., Holm, P., Irvine, B., & Seamark,
R. F. (1994). Effect of sheep and human
follicular fluid on the maturation of sheep

Tibary, A., Anouassi, A., & Kbhatir, H.
(2005). Update on reproductive
biotechnologies in small ruminants and
camelids. Theriogenology, 64(3), 618-638.

Uchinuno, Y., Masuoka, K., Tsutsumi, S.,
Komori, T., & Otoi, T. (1996). Isolation of
bacteria from in vitro bovine embryo
production system and effect of bacterial
contamination on the developmental
capacity of in vitro fertilized
embryo. Journal of Reproduction and
Development, 42(5), j1-j6.

Vajta, G., Korosi, T., Du, Y., Nakata, K.,
leda, S., Kuwayama, M., & Nagy, Z. P.
(2008). The Well-of-the-Well system: an
efficient approach to improve embryo
development. Reproductive biomedicine
online, 17(1), 73-81.

oocytes in  vitro. Theriogenology, 41(4),

981-988. Vanroose, G., Van Soom, A., & De Kruif,
o A. (2001). From co- culture to defined

Sutton, M. L., Gilchrist, R. B., &

Thompson, J. G. (2003). Effects of in-vivo
and in-vitro environments on the
metabolism of the cumulus—oocyte complex
and its influence on oocyte developmental
capacity. Human reproduction update, 9(1),
35-48.

Tajik, P., & Esfandabadi, N. S. (2003). In
vitro maturation of caprine oocytes in
different culture media. Small Ruminant
Research, 47(2), 155-158.

Thompson, J. G. (2000). In vitro culture and
embryo metabolism of cattle and sheep
embryos—a decade of achievement. Animal
Reproduction Science, 60, 263-275.

Diyala Journal for Veterinary sciences

151

medium: state of the art and practical
considerations. Reproduction
Animals, 36(1), 25-28.

in Domestic

Wani, N. A. (2002). In vitro maturation and
in vitro fertilization of sheep oocytes. Small
Ruminant Research, 44(2), 89-95.

Yadav, P., Kharche, S. D., Goel, A. K.,
Jindal, S. K., & Sharma, M. C. (2009). 361
effect of hormones, egf and f-
mercaptoethanol on in vitro maturation of
caprine oocytes. Reproduction, Fertility and
Development, 22(1), 337-337.

Zhu, J., Moawad, A. R., Wang, C. Y., Li, H.
F., Ren, J. Y., & Dai, Y. F. (2018).

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine

University of Diyala, Iraq

P-1SSN:2410-8863

E-1SSN:2958-6178

Vol. 1, No. 4, December 2023
Advances in in vitro production of sheep
embryos. International journal of veterinary

science and medicine, 6, S15-S26.

Diyala Journal for Veterinary sciences

152

LDJIVS

Ayingall mpdad il _ga di_ps

Vol.1, No.4, December ,2023



