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Effect of Nitric Oxide Compounds on the Development of
Porcine IVM/IVF Embryos
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College of Animal Resource Science, Kangwon National University

ABSTRACT

This study was carried out to examine the effects of nitric oxide compounds (hemoglobin and
L-NAME) on the development of porcine /n vitro maturation (IVM) and in vitro fertilization (IVF)
oocytes.

Cumulus cell free embryos derived from porcine IVM/IVF oocytes were cultured in NCSU23 medium
containing 1~5 zg/ml hemoglobin added to 44 and 96hrs in culture times, and in NCSU23 medium
containing 0, 10, 50 or 100mM L-NAME. .

The developmental rates beyond morulae stage in 0, 1 and 5 z£g/ml hemoglobin groups add to 44hrs
in vitro culture times were 52.4%, 57.6% and 57.4%, respectively. The addition of hemoglobin groups
made it slightly higher than the control group.

The proportion of embryos developed to morulae and blastocysts in 1 zg/ml hemoglobin add to 96hrs
after in vitro culture (70.8%) was a little higher than those of 0 and 5 zg/ml hemoglobin (66.2% and
62.8%). There was no significant difference in all groups (P>>0.05).

The developmental rates beyond morulae stage in 0, 10, 50 and 100mM of L-NAME groups add to
96hrs after in vitro culture were 65.2%, 73.5%, 70.1% and 58.8%, respectively. 10mM and 50mM
L-NAME groups were significantly higher than in 0 and 100mM of L-NAME groups (P<0.05).

In conclusions, these results indicate that L-NAME (10mM, 50mM) can increase the proportion of
embryos that develop into morulae and blastocysts but hemoglobin did not affect.

(Key words ; Nitric oxide, Serum, Porcine, IVM/IVF embryo, Cleavage rates)

e, AeloM Ada, FAHAZ F AE A9

FABE o) &t 7 Fobo] A
51.1- Ak A AdgeAo] A3 AFE Edwa-
FAT] B F FEE A HIe =5 rds (1965)7} WYX e} HA&e goq BY
T 7HEY dadA gae ndsds o &ty 3t o} %, Iritani S (1978)0] A AL x

i

I. M

e
-+
N
)
mﬁ
T
z
i
>,
o

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

—~ 63—



335t 2L, Mattioli 5 (1989) A AFAH TS ol
&t ARE AAkst7]o] o] 2xiTh
B EIHTEY AdeATY Ay
& UEdAztA e o dso]l AAHA
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EETAM 2R AsEEY YAE 56
o 25°C o) A )2 H ol 100IU/mli2] penicillin
G (Sigma, USA)2} 100 zg/ml9] streptomycin sul-
fate (Sigma, USA)7} &F8 dagutdo] yo
1~2A7jo] APAR gwret &, A Ao 3~5
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HOZ VAT F 1A A5 AN 1
Qs S2E0) AUHHA ¥ NCSU23
wj FA ol A 22A17F FoF 23F A A 4-& A AE}
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3. HZEZ MY

TAARYE 37CY FRFRAAA 302 ~187
F3 3 & D-PBSe| Img/ml<] bovine serum albu-
min (BSA, Sigma)3} 10 1/mi2] Antibiotic anti-
mictic® 2 (ABAM ; Giboco)o] FH-H vzl
Egste] QAR Q00xg, ST 238 A ¥, 2
mM2e] Caffeine (Sigma, U.S.A)o] A 7}= modified
Tris Buffer Medium (mTBM)2. 2 3] A A1H A=
7} 20%x10° Amlrt HEE ARERGHS F
Hlstg el AlY4AL mTBMo| 2mg/mle] BSA7}
T MIAE ol 8sg o, 5019 2H8E W
=0] 2~3A17 HYPAZ T A Ao o) gtk

A oM dd~46A 7 T Asucka A
Zg A¥ste 0.1%9 hyaluronidase (Sigma,
USA)F 858 A% opaliol A ¥k pipetting
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A0 23 Mo} RIWHLE FUIH AR
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CO% 5% 0, & 38.5C 9 222 ANA A&7
Aol MiFE AAT F MK LS ZAY
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1. Hemoglobin F710f [E HX| M e|+=HEte
Helds
H2 dxEE YA Ax, FEANN F 4
AlZE Foll AAE 2~8ME7] TS A vt
el NCSU23 H]okalo] 10% 983 (FBS)I
nitric oxide scavenger¢l hemoglobing 27} 0, 1
Hobsted 5~647F A ujfet ¥
A A AH wigtEy] AT MRS
E Table 13} 29 gokdtth
Table 1o)X H= u}e} Zho|, NCSU23 ¥ ko4 o)
hemoglobing 717+ 0, 1 2 5 pg/ml& F7H3E 7o
N AN ol waE Adwsde 2z
52.4%, 57.6% R 57.4%Z M hemoglobin I 7}¢7}
zTe H3 th 2 ¥8AYHE HEROY
574]14 So)H L A H = ettt (P>0.05). 1¢
UoRE ) wse AL | gl
hemoglobin o] H7}8 A2 #7t At Hla) #
< A3 vEl (P<0.05).
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Table 1. Effect of nitric oxide scavenger on the developement of porcine IVM/IVF embryos cultured
in NCSU23 supplemented with hemoglobin at 44hrs for in vitro culture

Hemoglobin No. of No. of embryos developed to (%): No. of
cleaved morulae plus
(ug/ml) embryos Premorulae Morulae Blastocysts blastocysts (%)
0 63 30 (47.6) 27 (42.9) 6 ( 9.5) 33 (52.4)
66 28 (42.4) 26 (39.4) 12 (18.2)° 38 (57.6)
5 61 28 (45.9) 28 (45.9) 5(82)0° 35 (57.4)

** Values with different superscripts are significantly different, P<0.05.
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Table 2. Number of total cell of porcine
IVM/IVF blastocysts in NCSU23
supplemented with hemoglobin at
44hrs for in vitro culture

Table 4. Number of total cell of porcine IVM/
IVF blastocysts in NCSU23 supple-
mented with hemoglobin at 96hrs for
in vitro culture

Hemoglobin No. of Total cell no. Hemoglobin No. of Total cell no. of
(pg/ml) blastocysts  of blastocysts (n) (pg/ml) blastocysts blastocysts (n)
0 5 30.0£2.55 0 5 32.4+3.85
1 5 34.0+2.55 1 5 37.8£3.70
5 5 304x3.21 5 ' 5 41.4£5.55

A el FS A WinE) FATY AEP
£ hemoglobing 0, 1 ¥ 5 zg/mlE H7}ek Fol| A
Zvzb 30.0+2.55, 34.0+£2.55 2 30.4+3.217] 24
hemoglobin HA7}7F 20 &) th: B A
EFE YooY T4 F94L AR HA &
Skt (P>0.05).

A GExHE AYdS/AgedE A
A 2 uh ok 96A) 7+ hemoglobing- 0, 1
= A7hstd 3~49 7 AeujFd & 9
e SEAA I wiNtE7] FAHUY AEF
Table 33} 40f Q<oFstsdt].

NCSU23 uj o (10% A8 A)ok hemoglobin
<0, 1 9 5pg/ml Arigh AgFoa Fdnolid
dad APUFYHL 747} 66.2%, 70.8% F
62.8%=Z4] 1 xg/ml hemoglobin® H7}3 A3
7t o2 AgFEg gd g2 AYLEES v
WA A Foxe JARHA GEdtk (P>
0.05). ¥igtx7] FAH/} NEFE 7z} 324+
3.85, 37.8+3.70 2 41.4+55512 A4 5 pg/ml he-
H7te Mgt Je R od

moglobing

A UE o 5A4 3
(P>0.05).
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2. L-NAME F7i0| e SR HlejsHztel )
o

H2 dx TS Ags, AYFHe AT F
A 2w oF 44 A1 710 Nitric oxide inhibitor@l L-NA-
MEE 0, 10, 50 & 100mM 2 7}3F ujj oFoi) o A
3~447F Aoguletet T A2 ALdFAHTY H&
A 3} X 7| A ) M EFE Table 59 69
f[okstlth

10% A58 H7FE NCSU23 wjjekedo]
L-NAMEZ Z}7} 0, 10, 50 2 100mM-E2 713k A
oA A o ESE AEsE2 7t
7} 65.2%, 73.5%, 70.1% 2 58.8%= 10mM 37}
T2 50mM FH7FE7F o2 100mM AR
o BAHCE oA 2 4FE AU (P<
0.05). HiRFEZ|74A] WSE A YASgL2 10mM
A7 50mM 100mM F7H 7R EAFHCS
2 fFo3A 52 AYqUs-ES e (P<0.05).
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Table 3. Effect of nitric oxide scavenger on the developement of porcine IVM/IVF embryos cultured
in NCSU23 supplemented with hemoglobin at 96hrs for in vitre culture

Hemoglobin No. of No. of embryos developed to (%): No. of
morulae plus
( zg/ml) cleaved embryos
Premorulae Morulae Blastocysts blastocysts (%)
0 133 45 (33.8) 63 (47.4) 25 (18.8) 88 (66.2)
1 131 37 (28.2) 70 (53.4) 24 (18.3) 94 (70.8)
5 129 48 (30.2) 62 (48.1) 19 (14.7) 81 (62.8)
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Table 5. Effect of nitric oxide inhibitor on the developement of porcine IVM/IVF embryos cultured
in NCSU23 supplemented with L-nitro-L-arginine methylester (L-NAME) at 44hrs for in vitro

culture
LNAME No. of No. of embryos developed to (%) No. of

(M) cleaved morulae plus
embryos Premorulae Morulae Blastocysts blastocysts (%)

0 69 24 (34.8)° 37 (53.6)" 8 (11.6)" 45 (65.2)"

10 68 18 (26.5)° 41 (60.3)" 9 (1320 50 (73.5)

50 67 20 (29.9)° 42 (62.7) 5 (7.5 47 (70.1)
100 68 28 (41.2)° 36 (52.9)" 5 (74 40 (58.8)°

** values with different superscripts are significantly different (P<0.05)

Table 6. Number of total cell of porcine TVM/
IVF embryos in NCSU23 supplemen-
ted with L-NAME at 44hrs for in
vitro culture

L-NAME No. of Total cell no. of
(mM) blastocysts blastocysts (n)
0 5 29.8+5.76™
10 5 37.2+5.63
50 5 36.0+2.92°
100 5 24.4+6.07°

** Values with different superscripts are significantly
different, P<0.05.

HNtE7) FATY MESE Mg Ao
Aol AAHA Yskov, 105} 50mM Hrt+7h
SEFERT B2 AE¥S etk
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230 A3, NCSU23 wj kg 715 wj ok
ste] vkl hemoglobin®] FZ H7bof
Aauz] o)A BEE ARLE S A¥E
o NCSU23 wjoFedol)] hemoglobing ) &juf ok 44
A7k 96A17ke) ZH2E 0, 1 3 5 pg/ml A7HEE A
gl ol A 2k} 52.4%, 57.6% 2 57.4%$} 66.2%,
70.8% 2 62.8%FA 1ug/mle hemoglobin H7}
F7} hemoglobin & H717 Bk tha =2 A9
w828 Ytk Lim 5 (1999)& 4 2844

& o
it o

Zol A e Fo AN ﬂlﬂﬁﬁ"““lﬂoﬂ 1 pg/ml
2] hemoglobing 71 o, MAFH e AY
GEA Ao Fxelt By 52 AR By £
AP AR At A BT A9 Wiy
A7kl wHE hemoglobing] 7“7} E e dojA, A
A 4477 D 96A17F T wjoklfio] hemo-
globing 1 xg/ml #rtate] A Fe AAg 2
o, AYFEBY Aol EEH AfdS
A 0] 57.6% % 70.8%2 X 964 7ro]| hemoglobin
A7) &7 H¢oh Lim 5 (1999)2 A9
A %5 18, 60 2 144747+ 3o hemoglobing A7}
Wk 2 w) 60A)7F L 1444730 hemoglobin®)
HA7h7b & A S AgERo] axrt gt
T BRI 24 Aot fARS AEE BAth

NCSU23 wj<koio] L-NAMEE z}2+ 0, 10, 50
2 100mME F7he wWiFviol A A ouikE =)
) Al ArAujo)Al Be g Folutg A
AL 747} 65.2%, 73.5%, 70.1% 2L 58.8%=E L-
NAMEE 10mM % 50mME A7} A7) o
B Bg EARHSZ s 22 AFS U
Row, wivtz7z)e) &g =g 10mMAE 7R A
2 (13.2%)7} e (0, 11.6% ; 50mM, 7.5%
2 100mM, 7.4%)E0 ta 2 A4S HeEoh
olz{gt A= Lim 5 (1999)0] H.Ig & A5
Akl 1e1M L-NAME #H7hlj ofo] X254 &9
A& goll JFE A e AFAgde
gEA FH/T (652%) RTH L-NAME 37H+
(10mM, 73.5% 2 50mM, 70.1%)7} =& AAL

— 67 —



Gelith T2 10mME Aske Hel e A
FALTRG He 4L Vel A% B Ty
£ LNAME #7hs o382 As5aes 9
S Aaets RUCE ALY & AnT A
Ak,
A SR goRel hemoglobing] B7F WS 29}
olo

= d24 Add A2 JeR &gA e,
L-NAMES] A7MlFe A9sAae] 4uss
S AR

V.2 o

2 A7e dA vlds GEEE Aod A
&, FAAN F, A 2wkt NO Scavengerl
hemoglobinzt 24|42 L-NAMES] A7} ujko]
HA) HAFPTe] Aot vjAE T35 7
Estdch

A ] u) ok 44 2] 74l NCSU v ko o} hemoglobin
S 470, 1 R SpgmlZt A7k A FolA 4
A7) ol BEE T A9 TR 77
52.4%, 57.6% 2 57.4%ZA hemoglobin A 7}7o)
el vlE o 22 wAAS vely oy
TAH FA4L AAHA FAT (P>0.05).

A Aujek 96417k NCSU23 witod o] hemo-
globing 0, 1 R 5pg/ml H71g Al pelA 44
wold EEa AY TEAAAL 77} 66.2%, 70.
8% % 62.8%% 1 pxg/ml hemoglobing H7}8F A
277 08 AYTEn g 24 YEgAS 5
ARL s Fo4xte A St (P>0.05).

A) 9)u ok 44 A 7kol] NCSU23 v ko o] L-NAME
£ zt7} 0, 10, 50 2 100mM-E HE7Hst xje] oAl
A7) ol HEE AALEEL 77t 65.2%,
73.5%, 70.1% 2 58.8%% L-NAMEZ 10mM& 7}
3 AT somM HspsE FEub Z o Hzbgst
100mM F7FFRc BARLR fsh w2 A
AL 2 (P<0.05).

Zb AelelA e wivtEr| AT N X
T Ak Zolrt A E A Fghr)
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