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B A4 A G @S Ao A%, FAAZ ALsA ] AqulG AMAE st 1 71&4E st
7] 4ska] A2 F Aol FHsAIQ) melatonin®] ¥ 7} 2@ melatonin¥} sodium nitroprusside(SNP)2] 3 7}ul] &o]
A FAde] AdFol vA= 9FS AEFFuA AAS3 Y. NCSU 23 vl YN0 melatoninS: 0, 1, 5 2 10

S Alste A GFS AAE A3, k7| 71R] AE8-8-L 17.8%, 26.1%, 20.0% = 16.3%F A melatonin 1
nM A7177) elatel v)s) FAA 02 F3HA & AAS Yo v (P<0.05), F2AH)7] o] @S A F oA
% melatonin 1 nM F7F77} 39.1% 24 &7 33.3%, 5 nM 27179 33.3% 2 10 nM A7142] 27.9%H ) &
w858 eI THP<0.05). NCSU 23 o] SNPEZ 0, 50 2 100 pME RA7lste] A9 w3 Ax), A
ol B AL 747t 41.9%, 25.6% B 28.4%FA] SNP J7H77F 27 HY foF oz e JFE Jerd Ut
(P<0.05).

NCSU 23 wjofdo] )=, SNP 50 pM, SNP 50 uM¢l melatonin 1, 5 @ 10nME& Z33@ 713t A F4 &S
FAVe At wjuky 7] S8 247 2.5%, 1.2%, 9.9%, 5.1% 2 3.7%24] SNP 50uM + Mel. InM A 7177} &
T R} & AFS Jepllon, JA|7] ol A9 @88 31.3%, 34.1%, 39.5%, 29.4% L 39.5%FA] SNP
50 uM + Mel. 1 nM 3 7}79} SNP 50 uM + Mel. 10 nM 37177} el i £ 4588 Jednh 28 A
TFolA vt EZA] B89 QAT AXESFE Attt Zolr) AAHA] g}

(5Al°] : Porcine embryo, Melatonin, Sodium nitroprusside(SNP), NCSU 23 medium)

M = NO inhibitor2 = 1%nitro-L-arginine (L-NA)? L-nitro-
L-arginine methylester (L-NAME)G ¥} of2] 34kstA| =4

aescultin, B-mercaptoehanol 5©°] 21t}
Z71v =g o] R A g2 genome E4d e} A AE HolA NO9| B44E f=Eshks E4<2 sodium ni-
oF & Sh-8 free radical™® nitric troprusside(SNP)& ©]-&3to] Q17ke] AL AejoA A
oxide(NO)e} 2-& A& W] S4E AFshs A2 gspsle o, 31e=(03~1 mMolr = ke 540l
isto] dojdtie ArAdrt B glov FAaEAT, A7) dF e E4ENE o BT o
(Corsby 5, 1988 ; Joenje, 1989), 714} =4 &< A|<] & A A L] $7F F7kste] NO7F oh A=A, F7H NO
= A A AR BESHA AR E] U= &S A 7} AA7) sl ddEE Erhe I 2AE BAEHINY
Aolt} (Baratt %, 1990 ; Marinella %, 1995 ; Nussler$} Biliar,
o] NOE Aa71#e] d8 259 MEE, Z mo- 1993). TG NO= A XEAE 2 peroxynitrite® tHAFE
nonucleate phagocytes, endothelial cell, smooth muscle o Aol X ME} AHE Abo]of FE ARGl o3t A|ES
cells, firbroblsat 594 A= o], bl x F 43 2 Aol wiAA g9gs s Ad g d7rr I8g=
< e AR dA ot Aol AT wjA] NOE (Ellmam 5, 1993) ©}-F, 3} WX A|X o= DNA &
F&dh= 242+ L-arginine, S-Nitroso-N-acetylpenici- o] Yehded o]#l #42 NO7} AlE9] 3o DNA

llamine (SNAP), sodium nitroprusside (SNP), strepto- £HE YOoA apoptosisE F%E317] HE0o|thBonello 5,
zotocin ¥ Tetrahydrobiopterin (THB) ] 91, f+34 1996 ; Hsueh 5, 1994).
NO9] scavengerZ+% ebselen?} hemoglobin 5] %].2H Melatonina SHAFSHA| 24] 739 3 free radical®] #3Y

* This research was supported by grant (code M102KL01001-03K1201-02720) from Stem Cell Research Center of the 21st Century Frontier

Program funded by the Ministry of Science and Technology, Republic of Korea.

s e A7 2 82 (Department of Genomic Engineering, Genomic Informatics Center, Hankyong National University)

shtsty. A2 W FA AL ) E-d(The Graduate School of Bio & Information Technology, Hankyong National University)

' Corresponding author : College of Animal Resources Science, Kangwon National University, Chunchon, Kangwon-Do, 200-701, Korea, TEL:
033-250-8623, E-mail: bkyang@kangwon.ac.kr :

(S



84 2] Aol Meldgel 2o} Melatonin Sodium Nitroprusside(SNP) 471 &3}

08 Ago] & AoE RuEa gli(Okatani 5, 1997 ;
Poeggeler 5, 1993a, b), reactive oxygne species(ROS)
scavenger®] & T3l 27| AT w2 A
Fe FE HoE BT (Reiter, 1998 ; Reiter &,
1993, 1995). & Aujvt A e]e] TheFg AEuk AH
A melatonin®] F7h= FA4o] EAeHA] FAY, Y2 =
S 7E] 2 9o (Reiter, 1998), melatonin< mouse2]
TG ALES FANE AeE e S uk(Ishi-
zuka 5, 2000), Al2)FA @l 2o melatonin®] H4FE}A)
249 Hgo| B33 FHEel X Qe Yol

g avs AA AslFAw) ARG AA Yol
melatorin®] F3I3h T3L 73] Aske] ALl
o melatonin®] &9} sodium nitroprusside(SNP)e] 3
7} 2 melatonin¥ SNP2| 717} A ejFH e A<
Egol vAE 9FE AESuA AAET
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Fig. 1. Number of inner cell mass and trophectoderm cell of
porcine IVM/IVF embryos cultured in NCSU 23 containing
different concentration of melatonin. * Values with different
superscripts are significantly differ, P<0.05. ' Mel. 1nM : melatonin
1nM, 2 Mel. 1nM : melatonin 5 nM, ® Mel. 1nM : melatonin 10 nM,
* ICM : inner cell mass, ° TE : trophectoderm cell.

AL F A NCSU 239 ZzF T2 5%9] melatonin
& A7E AL ATE 5~697F A9 wigsty A&
AN YL A 1) vk g Fe] M ETE Table 1 ¥ Fig.
19 8935

Table 19] Z3}ojjA Lteld vle} o] NCSU 23 # gl
o] melatoning 0, 1, 5 ¥ 10 nMS 37}l A 2]ujers
AAg A9, wiRtxr] 747 258 A FS4HL 17.8
%, 26.1%, 20.0% 2 16.3%ZA] melatonin 1 nM ZH7} 77}
oelTo| H)E) BAFCE FAsHAl 2 HAE JeEld o
H(P<0.05), 7287 o) &Sd ALY ZHME
melatonin 1 nM A7}77} 39.1%24] tZT 33.3%, 5 nM
A7) 333% 2 10nM A7FEe) 279%E T o wS
&& UERITHP<0.05).

Fig. 12 2~841¥7) A2l TS 6~8Y &L A9 =)
st AL WiHtEy] A" AXFE 9% A2
A}, NCSU 23 A 2]ulj ekl melatonine 0, 1, 5 2 10 nM<
A7 S o] WAEA Y NEFICM)E Z4ZE 23.0405,
23.6+0.6, 23.3x1.1 2 20.0+0.5%1.2™, G4 A ELSHTE)
= 247} 173408, 19.0£0.5, 16.3+0.8 2 13.3+0.82 4] 2T,
melatonin InM#} 5nM 2} 2177} melatonin 10 nM | 2]+
2o} BAFHOE FH3A £& 4SS EUATHP<0.05).

HA wds GEFE AQoA s, FSAHAAND F
NCSU 23 uiokdHo|| Nitric oxide donor$! sodium nitro-

Table 1. Effects of melatonin on the development of porcine IVM/IVF embryos

. No. of No. of embryos developed to(%); Morulae plus
Melatonin IVM/IVF blastocysts
(nM) ©6)
embryos Premorulae Morulae Blastocysts °
0 45 30(66.7) 7(15.6) 8(17.8)° 15(33.3)°
1 46 28(60.9) 6(13.0) 12(26.1)° 18(39.1)
5 45 30(66.7) 6(13.3° 9(20.0)° 15(33.3)°
10 43 31(72.1) 5(11.6)° 7(16.3)° 12(27.9)%

30 yalues with different superscripts within columns are significantly differ, P<0.05.



o)
o
oo

ol

Table 2. Effects of SNP on in vitro development of porcine IVM/IVF embryos

35

No. of No. of embryos developed to(%); Morulae plus
SNP IVM/IVF blastocysts
M) embryos < 4 cell < 16 cell Morulae Blastocysts (%)
0 124 2016.1)° 52(41.9) 30(24.2) 22(17.7)° 52(41.9)°
50 117 28(23.9)" 59(50.4) 28(23.9) 2 17 30(25.6)°
100 127 35(27.5)" 56(44.1) 35(27.5) 1( 0.8)° 36(28.4)°
** Values with different superscripts within columns are significantly differ, P<0.05.
Table 3. The combine effects of SNP plus Melatonin on in vitro development of porcine IVM/IVF embryos
No. of No. of embryos developed to(%); Morulae plus
Treatments IVM/IVF blastocysts
embryos <4 cell <16 cell Morulae Blastocysts (%)
0 80 14(17.5) 41(51.2) 23(28.8)" 2(2.5)° 25(31.3)*
SNP50 1M 82 18(21.9) 36(43.9) 27(32.9)" 112" 28(34.1)
SNPSO].LM ab a a
s Mol oM 81 13(164) 36(44.4) 24(29.6) 8(9.9) 32(39.5)
SNP! SO]J.M b abc c
4 Mel5. nM 78 14(17.9) 41(52.5) 19(24.3) 4(5.1) 23(29.4)
SNP50uM a be a
s Mol 10nM 81 15(18.5) 34(41.9) 29(35.8) 3(3.7) 32(39.5)
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Fig. 2. Number of inner cell mass and trophectoderm cell of
porcine IVM/IVF embryos. ** Values with different superscripts
within columns are significantly differ, P<0.05. ' SNP 50 nM :
sodium nitroprusside 50 uM, 2 SNP + Mel. 1 nM : sodium
nitroprusside 50 uM + melatonin 1 nM, * SNP + Mel. 5 nM : sodi-
um nitroprusside 50 uM + melatonin 5 nM, * SNP + Mel. 10 nM
: sodium nitroprusside 50 uM + melatonin 10 nM.

prusside(SNP)E 7} 2 NCSU 23] SNP2} melatoning
A AEsA7] F ALE AL]FA T A9
-8 AT ity ] HEFE Table 29 3 2
Fig. 20 € <k&}qic)

Values with different superscripts within columns are significantly differ, P<0.05.

Table 20 Yleb nhe} Zho] NCSU 23 Hj %o SNPE
0, 50 2 100 uME Z7I8le] A|<] vikst 23, A4l o]
A vk g Aojihs A ZH) 41.9%, 25.6% R 284%F
A SNP 7} 77F dIZTFET fdo2 e - 1
B A THP<0.05).

Table 3 NCSU 23 #i%keo) t)Z7, SNP 50 uM, SNP
50 uMoll melatonin 1, 5 € 10 nM& &3 H7}5le] A9
Wh8-8-8 FALSE Ax, v E 7] 98-8 tlZ, SNP 50
UMAE7}HE, SNP 50 uM + Mel. 1 nM, SNP 50 uM + Mel.
5nM 2 SNP 50 pM + Mel. 10 nM &7}l A 2t} 2.5%,
12%, 9.9%, 5.1% 2 3.7%=A] SNP 50 tM + Mel. 1 nM
A7t e FRY 22 S Yepdon, Al
oAb A9 LE-§L 31.3%, 34.1%, 39.5%, 29.4% = 39.5%
2] SNP 50 tM + Mel. 1 nM H7}72} SNP 50 uM +
Mel. 10 nM #7}77F AeltE F& 4582 Vel
Atk

Fig. 2= 2~8M%7] A¢] $3TE 6~8Y <+ A9
wjorste] A& wintyy] AR WAEY AEse 4
22.6+0.8, 23.0+0.5, 24.0+1.1, 23.620.8 = 23.0:0.52 Vel
om, ooy AHESFE 13.6112, 116408, 150205,
153203 2 160052 viel}, Gokuid MESNAE
SNP 50 uM #7171 T2 ATl H3)] ¢ METE
YUEFAI(P<0.05), HiREEY] AT F MEFe 747
363120, 34.621.4, 39.0+1.0, 39.0:0.5 2 39.0+0.52 4 Ag
TR oA UehA] @A RH(P>0.05), SNP 50 M



86 x| AojeA @] o)Ll 2lo] Melatonin Sodium Nitroprusside(SNP) Z7F f.3}

A7tF7E el ET e AXSTE YeERh

ld

at

B dA3E A s G2e AololN e A
1 %, Aeu)gAol] gt melatoning H7lste] &
3 A5 AE39 T, melatonin® nitric oxide donor
SNPE =3 HUlstd A5 3% a3E AAlsioh
Melatonine EHF5E AT AgEgor] Axo
B3 AEF7)0 4L F= Ao Rugjon, &
g TRHEE AT A2 YA melatonin H7FE 3
o] A& W& S FFAIA ROS scavengerZA 9] &gt
o] ZHA o2 QF UK Okatani 5, 1997 ; Poeggeler
5, 1993 a,b ; Reiter 5, 1993, 1995). Melatonin®] F2 &
TF mouse AT AeujdolA FAdo] 2 (Ishi-
zuka 5, 2000), A5 3 2ol melatonin(10° M)&] H7}u)
& 4 AT A T DS FTIAZAE, 2 AE
7] @AY FAHANME G F2] Fevhn RS
31, melatonin®} 10°M2] H7joll A= ZE g etA9] A
9] &-&8& Z7H1AKIshizuka 5, 2000). E3F Aol
©}&P4 lipopolysaccharide(LPS)E £33 & g5 22
ol A} melatonin®] 47} TNF-q, IL-1p, INF-v&} 22 g%
ARIEFIRD Wsloll s Jado] glor, fdFoA Fad
d&g ate 8] AbAa7]9) 3 nitric oxided] BAHE:
ATt Sk (Maestroni, 1996).

£ Aol ME A ALdFA ey A9 wg] 2o A
o] Wi hol] melatoning 0, 1, 5 2 10 nME st A
QUi AA A, wintEy] 71x] EEE A w84
22 melatonin 1 nM E7F77}F ekl Hls) SAH 2=
FroE Al 2 AAE e (P<0.05), 7] o
ggd FHojEg Ao q= melatonin 1 nM Z77}
=7, 5n0M Z7H 2 10 nM Z7HTET L 2888
vebdch 2 A3 A7 Ishizuka 5(2000)2] Z27<}
A28 A3FE B melatonino] F A Ale] £=A S A
o] M FA] FArtslA R A 285t Zol PR THH
At

SNPE= NOS AAA17]1H NO AR Bt} w7y 7 71
A9 EZo|t}. B3 superoxide anion®] NO9} ¥Hg-3}
peroxy nitrite((ONOO)E FAJ3te] NO9| HAES4<
7YA1Z & olue} hyrogen peroxide 941 NO<} #H-3-3
NO9| TY¢9dA 588 FN7E A2 &uA 3l
(Ischiropoulos 5, 1992 a,b). A X Woll A NO2] B4 & #
E3HE B2 SNPS o] §3lo] Qlzhe] HHS A2l
A& b 1FE03~1 mM)AE Fze EFAdol &
A2HPoY, HEE0.1 mM olshl M HAte] 54 &
AEH Jqe vx gEvte AFAN} BuEHT
(Zini 5, 1995), ¥HHo] WERFAE SEA7)= FHAA]
NOZ A &|3h= 7-¢ reactive oxygen speciesgl= S4E
A& F34A lipid peroxidationo] g HMET} &Aooz
HE BEdte 95 5] AR AEE S APATAL
B3 tHHelstrom 5, 1994). Lim $(1998, 1999)2 &
AdFA L] A2 wlA] SNPS H7be & A 9FA @
A9 LHEL A 2HE AT RIE3ITh

£ 439 A3} NCSU 23 v %ol NO donor?l SNPE
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o7 g AAE e3P <0.05), NCSU 23 Hl
2kolol} 0, SNP 50 tM, SNP 50 pMell melatonin 1, 5 2 10
nME EFE7EIA ALYESS A8 2, wiEEr)

£ SNP 50 pM + Mel. 1 nM #7777} Adel+ B}
AL YERI 2 H(P<0.05), FAulr] o] A9 &
{82 SNP 50 pM + Mel. 1 nM H7}F2F SNP 50 M +
Mel. 10 nM F7}7F qeltRct 58 @588 vehl
Ak

2 A3 272 & o 2] AT Al wjEA
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The Effects of Melatonin and Sodium Nitroprusside (SNP) on Development of
Porcine IVM/IVF Embryos

Jang, H. Y, J. Y. Oh, J. T. Kim, C. K. Park, H. T. Cheong, C. I. Kim, H. K. Lee, K. D. Choi and B. K. Yang

College of Animal Resources Science, Kangwon National University

ABSTRACT

The objective of this study was performed to establish the in vitro culture system of porcine in vitro
maturation and in vitro fertilization(IVM/IVF) embryo. These studies was to determine the effects of
melatonin, nitric oxide donor(SNP), and the combination effects of SNP and melatonin in porcine IVM/IVF
embryos. In routine porcine IVM/IVF procedure, oocytes were cultured for 40~44h incubation, and the
zygotes were cultured for 40~44h in NCSU 23 medium. Then 2 to 8 cell embryos were removed cumulus
cell and were allotted randomly to NCSU 23 containing different concentration of melatonin, SNP and SNP
plus melatonin in 5% O, 5% CO; and 90% N; at 38.5T. Cell numbers of blastocyst were also counted using
double fluorescence stain method. In NCSU 23 medium treated with melatonin 0, 1, 5 and 10 nM, the
developmental rate of morula plus blastocysts were 33.3%, 39.1%, 33.3% and 27.9%, respectivly. This result
show that the developmental rate of morula and blascytocys treated with 1 nM melatonin was higher than
in any other groups(P<0.05). The developmental rates of morula plus blastocysts were 41.9% in 0 uM SNP,
25.6% in 50 uM and 28.4% in 100 uM, respectively. The developmental rate of morula plus blastocysts were
decreased treated with SNP in NCSU 23. In combined effects of SNP plus melatonin (0, SNP 50 uM, SNP 50
uM plus melatonin 1 nM , SNP 50 uM plus melatonin 5 nM and SNP 50 uM plus melatonin 10 nM), the
developmental rates beyond morula stage of porcine embryos were 31.3%, 34.1%, 39.5%, 29.4% and 39.5%,
respectively. The addition of SNP 50 uM plus maltonin 1 nM , developmental rates of blastocyst was higher
rate than in any other groups. Cell numbers of blastocyst in NCSU 23 treated with melatonin 0, 1, 5 and
10 nM were 41.0, 42.6, 39.6 and 33.0, respectively. In combined effects of SNP plus melatonin (0, SNP 50
uM, SNP 50 uM plus melatonin 1 nM , SNP 50 uM plus melatonin 5 nM and SNP 50 uM plus melatonin
10 nM), cell numbers of developed blastocyst were 36.3, 34.6, 39.0, 39.9 and 39.0, respectively. These result
show that the cell numbers of blastocyst treated with 0, 1 and 5 nM melatonin were higher than in 10 nM
group(P<0.05), but cell numbers of blatocyst produced by SNP plus melatonin were not significantly
difference in all experimental groups. )

(Key words : Porcine embryo, Melatonin, Sodium nitroprusside(SNP), NCSU 23 medium)



