g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

@ ASUNET

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

T TR TS

AN A NN




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

=
LL
Z
-
7
g
@

<
®
$

kadl ko gdal

Aty
g

df Gutnl gt

*

(el

sLlg

AN A NN

T TR TS




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

okl

-

L L)

e o

e
g o
999 i

| Bl ol oustandf adily
gl 0k Lada

& 00

®)
.

i

&

19 (el ddl o guid]
f o G

e

@ ASUNET

Shid) i
.

i dull ¢
Rad

Bty
i | 52

o--)@(—.o--)@6‘0.—)@(_(o-—)@(-.:cp)@gc-c-—)@qo.—)@(qop)@@o,—)&m-—)@(qopqop)&‘c.—)’o

AN A NN

T TR TS



Cairo University
Faculty of Veterinary Medicine
Department of Theriogenology

Cryoprotectants and Gene Expression of Cryopreserved
Oocytes and Embryos in Buffalo

A Thesis submitted by

Esraa Aly Sayed Ismail
(BVSc, Assuit University, 2011; MVSec, Cairo University, 2016)

For the Degree of Ph.D.
(Theriogenology)

Under supervision of

Dr. Mohamed A. 1. Elsayed

Professor of Theriogenology,
Faculty of Veterinary Medicine,
Cairo University, Egypt

Dr. Nabil A. Hemeida Dr. Omaima M. Kandil
Professor of Theriogenology, Professor of Embryo Biotechnology,
Faculty of Veterinary Medicine, Veterinary Research Institute,
Cairo University, National Research Center,
Egypt Egypt

2021






fﬁ e
&

APPOVAL SHEET o

This is to certify that ,the disserattion enttitled {Cryoprotectants and Gene Expression of
Cryopreserved Oocytes and Embryas in Buffalo)submittd by ESRAA ALI SAYED ISMAIL to the
Faculty of Veterinary Medicine Cairo Univesity , for the Ph.D Degreee (Theriogenolgy ) has
been approved.

Approval committee

Dr.Bahy Hussin Mohamed Soror ﬁf AA/ [f,étrj’ﬁm,gw‘v%
Professo of theriogenology, /

Faculty of Veterinary Medicine,
Kafr-Efshetkh University

A deA oo 5’/"” >

Dr.Abd El Raoof Morsy Galah
Professor of theriogenology,
Faculty of Veterinary Medicines
Cairo University .

g
Dr.Mohamed A. . Elsayed %Pv‘j;mwk éz [7@@{

Professor of theriogenology
Faculty of Veterinary Medicine,
Cairo University

Thesis supervisor

Dr.Omima M. T. Kandil }/(aw\ Cl ¢ ' c. ,,f\/( .
Professor of Embryo Biotechnology,

National Research Centar, Cairo.

Thesis supervisor






a;(zn '.'u}d
Cairo University
Faculty of Veterinary Medicine
Department of Theriogenology
Supervision Sheet
Dr. Mohamed A. 1. Elsayed
Professor of Theriogenology,
Faculty of Veterinary Medicine,
Cairo University, Egypt
Dr. Nabil A. Hemeida Dr. Omaima M. Kandil
Professor of Theriogenology, Professor'of Embryo Biotechnology,
Faculty of Veterinary Medicine, Veterinary Research Institute,
Cairo University, National Research Center,

Egypt Egypt






Cairo University
Faculty of Veterinary Medicine
Department of Theriogenology

Name : Esraa Aly Sayed Ismail.
Nationality : Egyptian.
Date of birth : March 1%, 1990.
Scientific Degree : Ph.D. in Veterinary Medical Sciences.
Specification : Theriogenology.
Title of Thesis : Cryoprotectants and Gene Expression of Cryopreserved Oocytes and
Embryos in Buffalo
Supervisors:

1-Dr. Mohamed A. 1. Elsayed

Professor of Theriogenology, Faculty of Veterinary Medicine, Cairo University,

Egypt
2- Dr. Nabil A. Hemeida

Professor of Theriogenology, Faculty of Veterinary Medicine, Cairo University,

Egypt
3- Dr. Omaima M. T. Kandil

Professor of Embryo Biotechnology, Veterinary Research institute, National Research
Center, Egypt
ABSTRACT

This work was carried out for four successive years (2018, 2019 , 2020 and 2021) in
order to investigate the effect of different cryoprotectant agents on 1) vitrified/thawed
buffalo oocytes developmental competence, 2) viability of vitrified/thawed transferable
buffalo embryos and 3) gene expression of in vitro vitrified/thawed matured buffalo
oocytes and embryos. Excellent and good oocytes were cultured in TCM-199 medium
at 38.5 °C, 5% CO2 for 22 hrs, then fertilized using frozen semen and cultured on SOF
media. Matured oocytes or transferable embryos were vitrified in DMSO, EG or
combination of DMSO+EG by two steps procedure and stored in LN. The
morphologically normal vitrified/thawed in vitro matured oocytes were fertilized using
frozen semen and cultured on SOF media for detection the cleavage and transferable
embryos rates to assess its viability. Fresh matured buffalo oocytes/embryos and
recovered vitrified/thawed buffalo oocytes/ embryos were stained with Hochest stain to
assess the stage of maturation of in vitro matured oocytes or cell count of in vitro
produced embryos and stained with Mitotricker red for detection the mitochondrial
distribution and intensity. mRNA was extracted from vitrified/thawed buffalo in vitro
matured oocytes or in vitro produced embryos vs fresh matured oocytes or embryos
using Picopure kits, cDNA was synthesized by QuantiTect Reverse Transcription kits.
Quantitative analysis of the level of BMP15, IGF1, BCL2 and BAX genes in
vitrified/thawed in vitro matured buffalo oocytes vs fresh oocyts and quantitative
analysis of the level of OCT4, CDX2, BCL2 and BAX genes in vitrified/thawed in vitro
produced buffalo embryos vs fresh embryos by real time PCR was performed.
Recovered vitrified/thawed oocytes in DMSO+EG showed a higher significant (P <
0.05) percent of morphologically normal recovered oocytes and transferable embryos
rates when compared with that vitrified in DMSO or EG. Also, a higher portion of
mitochondria of fresh oocytes significantly diffused through the cytoplasm than all
vitrified groups. The Mean No. of mitochondrial intensity of recovered mature oocytes
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vitrified in EG+DMSO group was significantly higher (P < 0.05) than oocytes vitrified
in DMSO or EG group. Recovered vitrified/thawed embryos vitrified in DMSO + EG
showed a significantly higher (P < 0.05) mean cell number in embryos vitrified using
EG+ DMSO than embryos vitrified using EG or DMSO. Mitochondria were distributed
close to nuclei in blastomeres and were more clearly detected in fresh embryos and
vitrified embryos in DMSO+EG group than vitrified group in DMSO or EG. Fresh in
vitro matured buffalo oocytes showed a significant higher expression of BMP15, IGF1
and significant lower in BAX level than all vitrified groups. Combination group
(DMSO+EG) was highly significant difference (P < 0.05) than DMSO or EG group in
BMP15, IGF1land BCL2 transcription level and had a lower significant difference (P <
0.05) than both DMSO or EG group in BAX transcription level. OCT4 and CDX2
genes were up-regulated (P < 0.05) in fresh group than all vitrified groups. BCI2 gene
showed no significant difference between fresh and combination group (DMSO+EG) .
BAX (pro-apoptotic) gene was down-regulated (P < 0.05) in fresh group than all
vitrified groups. Results showed no significant difference between combination group
and EG group in OCT4 expression. Combination group were significant difference (P <
0.05) higher than DMSO or EG group in CDX2 and BCL2 transcription level and with
a lower significant difference (P < 0.05) in BAX transcription level.

In conclusion, vitrification process affected developmental competence of in
vitro matured buffalo oocyte and in vitro produced buffalo embryos. Combination
between DMSO and EG was the best cryoprotectant agent for vitrification of in vitro
produced buffalo oocytes and embryos on morphological, substructural and
transcriptional level.

Keywords: Buffalo, In Vitro Embryo Production, Vitrification, Cryoprotectant, EG,
DMSO, Mitochondria, gene expression
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