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Retinol Supplemented to a Maturation Medium Stimulated
In Vitro Development of Porcine Oocytes after In Vitro
Fertilization
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SUMMARY

The objective of this study was to investigative the effects of retinol supplement to IVM
and/or IVC medium on maturation, fertilization and development of pig oocytes. North Carolina
State University (NCSU) 23 medium containing porcine follicular fluid (pFF) was used as base
medium. Each 1 uM, 5 uM and 10 uM concentration of retinol was supplemented to IVM and
for IVC medium.

When the retinol was supplemented to maturation medium, the maturation rates were not
different (p>0.05) among treatment groups (66.7+6.0~69.2+5.3%), but the developmental rate to
blastocyst stage was higher (p<0.05) in 5 #M group (20.4£2.6%) than in 0 uM (13.6+2.1%)
and 10 uM groups (9.7£1.7%). Moreover, total cell number was significantly greater (p<0.05)
in the 5 uM group (37.0£1.6) than in the other groups (29.8+1.0~33.2+1.0). Retinol supplement
to maturation medium did not significantly affect the rates of fertilization and polyspermy (p>
0.05). '

When the retinol was supplemented to culture medium or both maturation and culture
medium, the rates of cleavage, and develop to morula and blastocyst stage were not affected,
while those of 10 uM group were significantly decreased (p<0.05).

These results indicate that 5 uM retinol supplement in maturation medium significantly
stimulates embryo development, also improves the total cell number of blastocyst stage in pig.

(Key words : pig embryo, retinol, blastocyst, cell number)

M OB S FA el H &) ujeko] oA o 7 o] Ro]xiok
shA e sl slol @ A HAE o Be %ol
BA A A AN &S X A5 th 54 SABL H e A A] 2EE 20| o
To] B=Re 20059%E 7]AE A7n] AP 9t ATEYEe.
" AL S B A8 8 (Department of Animal Science, Gyeongsang University)
P Axusty #sw -5 #(Department of Science Education, Gyeongsang University)

Y Correspondence : E-mail: kchung@jinju.ac.kr

- 101 -



Y, A geEE Az 2

€ aael 9,

A A7) S5kl THFR WA AN, ol
AT Y, THF SR Wl e

A7bshE o) gAPE Aow JeA g
3

que =, 2002). Vitamin A& Z}—% EE9 *@E]OH 22
A QWL $Y5T FF SE YA fAo
Z4Aeld(Duque 5, 2002), retinol vitamin A 2]
AT BARA FATY 27 Bgd) gL 03
A SltHLivingston %, 2004). YA1Zx7]0]
vitamin A°] A2 ejote] AHH o] &
7P A 0] HrHZile, 2001). 2] T A 32 retinol

_Eg_ =2 _JZ_/\]'GL é‘»} 7‘]7}‘6’]— U= 1-0.—_57}_ %_‘oj ‘?_]_'
R e dEE HAH 30 estradiol?] &
Zote #AZE AT &K Brown F, 2003).

[

S

Retinol > #tsl B3 845 AHds| 4%
O BA A A4 3
3} =2 % glutathione> vi9- 7 &
Q1d, retinole] GSHe] 3778 HHX| 3}
thHAhlemeyer9} Krieglstein, 2000). Eberhardt
(1999)2 Hujetg F=3 Wkl A morular AHe]
o] =ADE 3 ata] A viks A A, reti-
nol®] 7} blastocyst A& 3 F-31-88 3iA]
At s

2 AT 9 A2 FHa A9 A% 0 A
o] v FY ol retinole H7bste] FrTel A 4
S 8w P ZAFORHA A9 £HT A
A

285 MAdstia 3

1o
=3
E
=
US{J
ilo
2k
LU
i
iv)

1l

10 ml FA7)| S o] &3] A4 2~8 mm—i A
Y2 RY et s4" dEFE TL-Hepes-
PVA°l washingdt 60x15 mm«] tissue culture
dishell £71 F AA d)7(20~40%) 8} A FA)
zFo] FAIE I AEIF Z dgE e
Adlate] A Aol oLttt

2. LFEEO| A

AME GEFS NCSU-23S 78 wjekoloz
Bt 10% H)A] WGEA, cysteine(0.1 mg/ml), EGF (10
ng/ml), FSH(0.5 1 g/ml), estradiol-178(0.1 g/ ml)S
A7k} BE A9 A5 Ao AHT F 2L
w ozl o] retinol(Sigma, US.A) 1 4M, 5 M, 10 1M
2 22k Hr)eke 700414 9] wegelo] 271 Nunc
4-well disholl 2} wellmboh oF 100~ 15070 9] Wa}2
Qeith 39°C SE9F 5% COpIA 2022417 Hlok
HHT G 202478 BEo] ArhHA 2o
AN F 4044017 b v FaIsAch

12 g=

3. AL +H

A} 9] A& v oFoll-2 modified Tris-Buffered Me-
dium(mTBM)& 718 wlFH o2 sted 1 mM caf-
feine 04% BSA7} ¥¥ mIBM &9 A}4-3}
At #Ho| H2 AHAE AE3t7] 95k Swim up
WS olgate] AAE FFEsivh FAY ZH]
Hd BY BRAAM AW A E BEHA 4
% T}2 15 ml tubeo] B} 830xgol A SE7H $JAE}
5l th Pellet B39 AAE A Qg =L
A9 AL fAG Pelleto] EEZAA
TE FAAEA 5 m7kA] A& & Incubatoroﬂ 45°
KN, =3lsEch

WA= 442759 AL=Al7] & Vortexing 3}
U7 AEE B AAGNL A FHE Sl
33 AlEst £ 50 ple] AY) AL wlgH A4
o dxE ol Bt A 4L A
HEE2 7} 0.5¢10° /mi7t HEE 647+ S in-
cubation A AT} A 985 T FAHL AA
B3 URE £4E 2AE Aol 9

A, A= BF Ale] wikstAch

ok

ﬂEr-[mgrlr
AU

i

7

€] oF 4087} swim upg &

o ro

4. M2 HHRAE

- 102 -



AL g NCSU-23¢] 0.4% BSAZ #H7ish
v okl & A3t Retinol 1 M, 5 #M, 10 #M
o) F7rE zZhzhe] wjekel 50 wlo 20708 <) A<
FARL Yol 39T 259} 5% COol A ¥l T

5 TSl
A 9] A 40~44h F o] &S A
3} acetic-orcein A2 AA|FGTt Wt AEE
73} A AT F T2A7F A X 74 (glacial acetic
acid : ethanol=1:3)9] 2 o]F1t} Cover glasse] W]
EANEE waxE2 AL ohE dAE W] BAEY F
2ol g1 AMAl B3 Th 1% acetic-orceing co-
ver glass 7FaAtE] ol g F WhE HojmE]| 3 v
o AAE thoir BAH el oA d4
o] o] 53l =g BHA o 5E FF FAsTh ¥
A F DW D 45% acetic acid® A} A 33 Th A<
T4 F RA 3o e dET Jx AQE,
A& AFE, 34 A FAEE 27 95
e Ao AMS HAE AT 4 o
AE #P) 7 (200~400x) 0l A FZBFSITh

6. HHEHE Ol A4

164417} FQF A v kel & winlx e whgdel 5
Age] A EFE ZAFH] Y3ke] 10 1g/ml bisbenzi-
mide(Hoechst 33342, Sigma, U.S.A) FGAYo =
QUT e BRANA soln AEFE DA

7. A el
A4y Aol FAEH £42 SAS packaged:

o] &3}y A A6l on), GLM(General Linear Mo-
del) ProcedureE 2-&3}o] z} Q919 Least square
means 9} standard error(SE)E 73+ F 2917ke) #

94ds AAskith
2 i

1. HEl=2 E70F Aol =0 0jx= &

A A4 wA e retinol S #7Fate] 40~44h A
2A]7] & acetic-orcein G -E A A3 GV~-MT]
GANA Y] HEE-E 28T Table 1914 1}
Bl HEs} 7bo] M 29 A48S 66.746.0~69.2
#5302 7+ A7 7+ 93 2ok YAt

A s wiAe retinolS bt LEES
H| W Z 3} Table 204 veRd v} Zho] uljukx
29 WGEL 5 uM H7FFA] 20.442.6%9] &
92g veilo] g Aol H|ste fFelHoeR
p<0.05) =A JEltew, 10 uM] retinol H7}
Tl YooM= BEg 3 viNtzae] wego] g
ATl Bl ete] {913 2 2(p<0.05) WA Yebsk
o} kv oA Q] A E Sl gloj A thETH29.8
£1.0)00 B3] 1 £M(33.2£0.9)5 5 uM(37.0:1.6)
ALl A 5940 2 (p<0.05) =9krh

2. BlEl=2 It £EE0 nlXls I

A 9] A= WA retinolZ Hrtste e £
RAslgonm, 42 F 1241749 orcein stainingS 4
Alete] A FE #AG A Table 3914 vet
wonkel 2ok 2704 Aso] FAE £ H2PN)

Table 1. Effect of retinols supplemented with maturation medium on maturation of porcine oocytes in vitro

Nuclear status (no.)

% of maturation

Treatment No. of oocytes oV MIT1 M1 (LSMeans:tS.E)*
0 M 63 6 15 42 66.7+6.0
1 uM 78 6 18 54 69.245.3

5 uM 53 5 12 36 67.946.5

10 «M 73 9 14 50 68.5+5.5

GV : germinal vesicle stage, M-1: metaphase [, T-[: first telophase M-[[: second metaphase.
" Values within columns are not significantly different (p>0.05).
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Table 2. Effect of retinols supplemented with maturation medium on development of porcine oocytes in vitro

No. of % of developed to No. of
Treatment !
oocytes Cleaved Morula Blastocysts cells
0 M 280 77.1£2.5° 41.4+2.9% 13.642.1% 29.8+1.0°
1 M 260 77.742.3° 44.2+3.1% 17.742.4% 33.2+1.0°
5 uM 240 79.6+2.6° 47.543.2° 20.442.6° 37.0+£1.6°
10 #M 300 68.3+2.7° 38.0+2.8° 9.7+1.7° 32.740.8™

*® Values within columns with different superscripts are significantly different (p<0.05).

Table 3. Effect of retinols supplements with maturation medium on polyspermy of in vitro fertilized porcine embryo

% of oocytes

- Treatment No. of oocytes

: 1PN 2PN =3PN
0 «uM 37 13.5¢5.8 73.0+£7.3 13.545.8
1 M 33 9.1£5.1 66.7+8.3 24.2+7.6
5 M 27 11.1+6.2 59.3+9.6 29.6+£9.0
10 «#M 53 13.244.7 64.2+6.7 22.6+5.8

Values within columns are not significantly different (p>0.05).

Table 4. Effect of retinols supplemented with culture medium on development of porcine embryos produced in vitro

% of developed to

Treatment No. of No. of cells
oocytes Cleaved Morula Blastocysts

0 «M 180 78.3+3.1° 46.7£3.7° 16.1x2.7° 36.8+1.2°°

1 M- 180 75.6+3.2° 43.3+£3.7° 19.4+3.0" 37.3+1.5*

5 #M 180 76.1£3.2° 45.6£3.7° 19.4+3.0° 39.9+2.0°

10 #M 180 66.1+3.5 28.3+3.4° 6.1+1.8" 33.1£1.0°

*® Values within columns with different superscripts are significantly different (p<0.05).
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Table 5. Effect of retinols supplemented with maturation medium and culture medium on development of porcine

embryos produced in vitro

% of developed to

Treatment No. of oocytes No. of cells
Cleaved Morula Blastocysts

0 «M 180 73.9+3 47.844 21.743 32.9+1.0

05 uM 140 75.7+4 47.144 22.9+4 33.0+1.2

1 uM 160 78.8+3 49.4+4 24.4+3 34.1£0.9

5 uM 160 71.9+4 40.0+4 16.9£3 31.4£1.0

Values within columns are not significantly different (p>0.05).
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