
        

     

 

C

GLM

GVGVBD

 

P

   

P

 

TCM199

GVGVBD

 

.

  

1- Germinal Viscle (GV)      2- Germinal Viscle  Breakdown (GVBD)

   
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
26

-0
6-

21
 ]

 

                             1 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 
GVBD

   

mRNA

CAMP

       

     

  

A

  

XRXR

 

RAR

1- Cortical granules                          2- Retinoic X Receptors                       3- Retinoic Acid Receptors 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             2 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


   
RAR

DNA

.

        
C

HEPES-TCM-199

199TCM

IU/ml

g/ml

 

IU/ml

LHg/mlFSH

TCM-199

g/mlIU/ml

IU/mlLH

g/mlFSH

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             3 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 

TCM-199

C

CO2

 

IU/ml

GV

GVBD

GLM

SAS

yij= +ti+eij 

yij

tiieij

 

GV

GVBD

GVBD

GVBD

1- Serial Dilution 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             4 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 
P<

P<

P<

   

GVBDMI MII

  

aabc

  

ababc

  

abbab

  

bba

 

GVBD

 

MIMII

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             5 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 

FSH

FSHLH

 

TCM 199

FSHLHFBS

   

-

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
26

-0
6-

21
 ]

 

                             6 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 
FSHLH

cAMP

cAMP

mRNA

.

.

A

 

.

IVM

ACE

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             7 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 
ROS

mRNA

 

1. Alminana, C., M.A. Gil, C. Cuello, I. Caballero, L. Roca, J.M. Vazquez, E. Gomez 
and E.A. Martinez. 2008. In vitro maturation of porcine oocytes with retinoids 
improves embryonic development. Fertility and Development. 20: 483-489. 

2. Assay, R.j., P. Hyttel, G.F. Roche and M. Boland. 1994. Oocyte structure and 
follicular sterold concentration in superovulated versus unstimulated heifers. Mol. 
Reprod. Dev., 39: 816. 

3. Besenfelder, U., L. Solti, J. Seregi, M. Müller and G. Brem. 1996. Different roles 
for B-carotene and vitamin A in the reproduction on rabbits. Theriogenology. 45(8): 
1583-1591. 

4. Boni, R., A. Cuomo and E. Tosti. 2002. Developmental potential in bovine oocytes 
is related to cumulus-oocyte complex grade, calcium current activity and calcium 
stores. Biol. Reprod., 66(3): 836-842. 

5. Carolan, C., P. Lonergan, P. Monget and P. Mermillod. 1995. Role of insulin 
familiy of growth factors in bovine oocyte maturation (IVM) and embryo 
development (IVC) in vitro. J. Reprod. Fertil., 15: 71. 

6. Duque, P., E. Gomez, C. Hildalgo, N. Facal and I. Fernandez. 2002. Retinoic acid 
during in vitro maturation of bovine oocytes promotes embryonic development and 
early differentiation. Theriogenology. 245: 220-223.  

7. Eberhardt, D.M., W.A.Will and J.D. Godkin. 1999. Retinol Administration to 
Superovulated Ewes Improves In Vitro Embryonic Viability. Biology of 
Reproduction. 60(6): 1483-1487. 

1- Midikin 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             8 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


 
8. Fukui, Y. and Y. Sakuma. 1980. Maturation of Bovine Oocytes Cultured in vitro: 

Relation to Ovarian Activity, Follicular Size and the Presence or Absence of 
Cumulus Cells. Biology of Reproduction. 22(3): 669-673.  

9. Gomez, E., L.J. Royo, P. Duque, G. Carneiro, C. Hidalgo, F. Goyache, P.L. 
Lorenzo, I. Alvarez, N. Facal and C. Diez. 2003. 9-Cisretinoic acid during in vitro 
maturation improves development of the bovine oocyte and increases midkine but 
not IGF-I expression in cumulus-granulosa cells. Mol. Reprod. Dev., 66: 247-255. 

10. Gordon, I. 1997. Controlled reproduction in sheep and goats. CAB International,  
Wallingford, Oxon, UK, 450 pp. 

11. Huang, F.J., T.C.J. Wu and M.Y. Tsai. 2001. Effect of retinoic acid on implantation 
and post-implantation development of mouse embryos. Human Reproduction. 
16(10): 2171-2176. 

12. Ikeda, S., M. Kitagawa, H. Imai and M. Yamada. 2005. The roles of vitamin A for 
cytoplasmic maturation of bovine oocytes. J. Reprod. Dev., 51: 23-35. 

13. Lelievre-Pegorier, M., J. Vilar, M.L. Ferrier, E. Moreau, N. Freund, T. Gilbert and 
C. Merlet-Benichou. 1998. Mild vitamin A deficiency leads to inborn nephron 
deficit in the rat. Kidney Int., 54(5): 1455-1462. 

14. Lima, PF., M.A. Oliveira, M.H. Santos, H.D. Reichenbach, M. Weppert, F.F. Paula-
Lopes, C.C. Neto and P.B. Goncalves. 2006. Effect of retinoids and growth factor 
on in vitro bovine embryos produced under chemically defined conditions. Animal 
Reproduction Science. 95: 184-192. 

15. Minegishi, T., T. Hirakawa, H. Kishi, K. Abe, M. Tano, Y. Abe and K. Miyamoto. 
2000. The mechanisms of retinoic acid-induced regulation on the follicle-
stimulating hormone receptor in rat granulosa cells. Biochimica et Biophysica Acta 
(BBA)-Molecular Cell Research. 1495(3): 203-211. 

16. Moreno-Manzano, V., Y. Ishikawa, J. Lucio-Cazana and M. Kitamura. 1999. 
Suppression of apoptosis by all-trans-retinoic acid. Journal of Biological Chemistry. 
274(29): 20251-20258. 

17. Morriss-Kay, G.M. and S.J. Ward. 1999. Retinoids and mammalian development. 
Int. Rev. Cytol., 188: 73-131. 

18. SAS Institute Inc. 2003. SAS Users Guide. SAS Institute Inc., Cary, NC.                  

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             9 / 10

http://rap.sanru.ac.ir/article-1-137-fa.html


  
Effect of Retinoic Acid on in Vitro Maturation of Ovine Immature 

Oocytes Containing Cumulus Cells   

M. Khani1, H. Daghigh kia2, A. Zare-Shahneh3 and S. Alijani2       

Abstract 
     This study was carried out to investigate the effect of all-trans retinoic acid (t-RA) on 
in vitro maturation of ovine immature oocytes containing cumulus cells. The Oocytes 
with cumulus cells were recovered from follicles (2-6 mm in diameter). Different 
concentrations of t-RA (0, 1, 1.5 and 2 mol) were added in the maturation medium. 
For oocytes maturation, all groups were located in the CO2 incubator for 24 hours. The 
meiosis and nuclear maturation status of the oocytes in each experimental group were 
assessed using an invert microscope and the data were analyzed with GLM procedure. 
There are not any oocytes in GV stage. The percentage of oocytes in GVBD stage at 
control group in comparison with 1 mol and 2 mol treatments was significant 
(p<0.05). The rate of oocytes maturation in 2 mol retinoic acid treatments were 
significantly more than other groups (P<0.05). In conclusion, the use of 2 mol retinoic 
acid increased the ovine oocyte maturation significantly in the commercial TCM199 
medium.   

Keywords: In vitro maturation, Retinoic acid, GV, GVBD, Ovine oocyte    
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