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Nitric oxide synthase (NOS) inhibitor inhibits meiotic maturation of ovine oocyte in a dose-dependent
manner
Mehdi Heidari amale!, Ahmad Zareh Shahne?, Abbas Abavisani®, Salman Nasrollahi*
1,2. Department of animal science, university of Tehran 3. Department of veterinary medicine, Ferdowsi university of
Mashhad

Abstract

Nitric oxide (NO) is generated by different isoforms of nitric oxide synthase (NOS) in mammalian cells. It
has been demonstrated that nitric oxide is a mediator for meiotic maturation of oocyte in many mammalian. It
seems that there is any report about the effect of NO on in vitro maturation of ovine oocyte. Therefore, this
experiment was designed to study effects of NO deficiency on ovine oocyte maturation using different
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concentrations of L-NAME as a NOS inhibitor (0, 0.1, 1 mM). The results indicated that L-NAME
significantly inhibits the meiotic maturation and first polar body extrusion in a dose-dependent manner in
ovine oocyte. Also, this study along with other compatible studies showed that NO/NOS system is essential
for meiotic maturation of sheep oocyte.

Keywords: nitric oxide synthase, meiotic maturation, sheep oocyte

ct.n

1) By, S., G. Xia, et al. (2003). "Dual effects of nitric oxide on meiotic maturation of mouse cumulus cell-
enclosed oocytes in vitro." Mol Cell Endocrinol 207(1-2): 21-30.

2) Bu, S., H. Xie, et al. (2004). "Nitric oxide influences the maturation of cumulus cell-enclosed mouse
oocytes cultured in spontaneous maturation medium and hypoxanthine-supplemented medium through
different signaling pathways." Mol Cell Endocrinol 223(1-2): 85-93.

3) Eppig, J. J.,, Downs, S. m., (1984). "Chemical signals that regulate mammalian oocyte maturation. "
Bio.Reprod 30: 1-11

4) Jablonka-Shariff, A., LISA, M. (2000). "Nitric Oxide Is Essential for Optimal Meiotic Maturation of
Murine Cumulus-Oocyte Complexes In Vitro. " Molecular reproduction and development 55: 412421

5) Jablonka-Shariff, A., R. Basuray, et al. (1999). "Inhibitors of nitric oxide synthase influence oocyte
maturation in rats." J Soc Gynecol Investig 6(2): 95-101.

6) Jablonka-Shariff, A. and L. M. Olson (1998). "The role of nitric oxide in oocyte meiotic maturation and
owulation: meiotic abnormalities of endothelial nitric oxide synthase knock-out mouse oocytes."
Endocrinology 139(6): 2944-54.

7) Matta, S. G., M. C. Caldas-Bussiere, et al. (2009). "Effect of inhibition of synthesis of inducible nitric
oxide synthase-derived nitric oxide by aminoguanidine on the in vitro maturation of oocyte-cumulus
complexes of cattle." Anim Reprod Sci 111(2-4): 189-201.

8) Pires, P. R., N. P. Santos, et al. (2009). "Endothelial and inducible nitric oxide synthases in oocytes of
cattle." Anim Reprod Sci 116(3-4): 233-43.

9) Schwarz, K. R. L., Pires, P. R. L., de Bem, T. H. C., Adona, P. R., Leal, C. L. V. (2010). "Consequences
of nitric oxide synthase inhibition during bovine oocyte maturation and meiosis and embryo development.
"Anim Reprod Sci 45: 75-80

10) Sengoku, K., N. Takuma, et al. (2001). "Requirement of nitric oxide for murine oocyte maturation,
embryo development, and trophoblast outgrowth in vitro." Mol Reprod Dev 58(3): 262-8.

11) Tao, Y., Z Fu, et al. (2004). "Immunohistochemical localization of inducible and endothelial nitric oxide
synthase in porcine ovaries and effects of NO on antrum formation and oocyte meiotic maturation." Mol
Cell Endocrinol 222(1-2): 93-103.

12) Tao, Y., H. Xie, et al. (2005). "Effects of nitric oxide synthase inhibitors on porcine oocyte meiotic
maturation.” Zygote 13(1): 1-9.

13) Viana, K. S., M. C. Caldas-Bussiere, et al. (2007). "Effect of sodium nitroprusside, a nitric oxide donor,
on the in vitro maturation of bovine oocytes." Anim Reprod Sci 102(3-4): 217-27.

The 4™ Congress on Animal Science — September 2010 4078



Ol ! ool pole 085 o sle
1PAR 592568 (T55) o1 49 oINS (b Qalin 9 5539LES o 0

N R T Y TS P B TG Pt S5 2 LENAME Cilises glackle 561050

Slawn C).L s> 0

| BE) |56k % G g3 315 (L-NAME) ,Los
75/16+0/18* 24/84 +0/24 157 Jzs
63/78 + 0/18" 36/22+ 021 127 0/1 mM
40/72 £ 0/17° 59/28+ 0/18 140 1 mM

(P <0.05) ol b 0351 Sl pome Sy o sline iy > =

The 4™ Congress on Animal Science — September 2010 4079



