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(Z*Al°] : Porcine IVM/IVF embryo, PZM-3, Low O, concentration)
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9 WSS ARSI o]} 2 BE HEL 37T
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Table 1. Composition of culture media

2
o
4

Component NCSU-23 PZM-3 PZM-4 TCM-199°
NaCl (mM) 108.73  108.00 10800 116.36
KCl (mM) 478 1000 10.00 5.36
CaCl,” 2HO (mM) 1.70 - - 1.80
KHoPO; {mM) 119 035 035 -
MgSOs+ 7H:O (mM) 1.19 040 040 040
NaHCO; (mM) 2507 2507 2507 26.19
Glucose mM) 5.55 - - 5.55
Na-pyruvate (mM) - 0.20 0.20 -
Ca-(lactate)o: S5HO (mM) - 2.00 2.00 -
L-Glutamine (mM) 1.00 1.00 1.00 0.68
Taurine (mM) 7.00 - - -
Hypotaurine (mM) 5.00 5.00 5.00 -
Basal Medium Eagle - 20.00 20.00 -
amino acids (ml/L)
Minimum Essential - 10.00  10.00 -
Medium Nonessential
amino acids (ml/L)
Penicillin G (mg/ml) 0.075 0.075 0.075 0.075
Streptomycin (mg/ml) 0.05 0.05 0.05 0.05
BSA (mg/ml) 4,00 3.00 - 4.00
Polyvinyl alcohol (mg/ml) - - 3.00 -

* Partial listing of components of TCM-199 purchased from Sigma,

M5017.
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AelrAs AAlste] AeE AT YA T
(inner cell mass, ICM)2| M2} o3 %4l A (trophectoderm,
TE)Y AI£E 783171 a4 Machaty 5(1998)2] ©]5
FFAAH S ALREIoITE A S aoksid, AT
o] FHUE 05% pronased| #E|dte] {AZ &,
TL-Hepes-PVA H|¢ff o2 33] AH3qir) ojg #4S
< rabbit anti-pig whole serum©] 1 : 52 8]4# TL-
Hepes §HolA{ 1A17F 22|t ¥, TL-Hepes-PVA §912
2 583 33 AlFEskeleH, 10 ug/ml Hoechest 333429}
10 ug/ml propidium iodide(1 : 1)°] ¥+¥ Guinea pig
complement”} -8 TL-Hepes(l : 10)-PVA°l A 14|37t
A5tk o] W o] W o)Al HErt
T3 TL slide glass? ol 3 ul®] mounting -§#8-8 Hojx
H £4E WEDL FATE 598 F, cover glassE Hil
oju ol 2 BQdsted FFAR B 200x ) st A HMEFE
2A)al3e,

A A

B AFoAE 7 AelTtol tiste] 43 o) viEddE S
ANEIlon, dojzl BE At BAAHEE SAS/
STAT 6.03 package(SAS, 1996)5 ©]-&3le] HiHtA]
(ANOVA)E AA3 &, Duncan's U374 (DMRT)o] <]
ato] A7t FodS A oH, Pao] 0.05 o3¢

At A ez folie] e Aoz sl

al 1k
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SN MA ST HAHER HAL S0l 0K = G

oA B AGESE 5 2 20% AbAZRAL o7
A Aol ) Eujekaliel NCSU-23, PZM-3, PZM-4 2
TCM-199 HjFHol| A 44A17HESH A9 &S gk dat
+ Table 29} #t} X EY AZAE wjtdt

Table 2. Effects of O, with four different media on in vifro maturation of porcine immature ocytes

IVM condition TO:)l I’;(;-S of No. of oocytes at the stage of’ Percentage of GVBD?  Maturation rate
O (%) Media exa;yjned GV ProM-I~T-I M-IT (Meant SE) (Meant SE)
NCSU-23 136 5 9 122 95.6 2.06 88.7+ 3.10
PZM-3 114 6 7 101 94.5% 1.02 88.20% 1.15
’ PZM-4 113 6 8 99 94.6t 0.74 87.3t 0.95
TCM-199 115 6 7 102 949t 0.57 88.8% 1.24
NCSU-23 151 3 11 137 97.7¢ 1.13 90.2t 2.50
PZM-3 155 3 11 141 97.0% 2.44 89.6t 3.14
2 PZM-4 130 6 8 116 95.1% 0.97 88.2+ 2.74
TCM-199 127 4 7 116 96.1t 2.66 90.5% 2.51

' GV : germinal vesicle stage, ProM-I : first prometaphase, T-I : first telophase, M-II : second metaphase.
> GVBD : germinal vesicle breakdown.
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ZpolE HH 5% AAZANAME 95.6, 94.5, 94.6 2 94.9%
o]l 20% AAZZANAE 97.7, 97.0, 951 L 96.1% A
oA =ol 7} A=A ket L Ao glo]
MNE AbazA 2D ajofRE 2 883%0l A 90.5%7H%] 2] ¥
Al Ao, oL JAASA i)

WUHT MASEI HAGERO Ho4Ho NX s I

s A GEHS YA 7HES ML e & A
GAA mTBMOIA 6A17F B9 AQFA 8 AAIg Zaes
Table 33} Ztt}. 5% AtAF A= d<F, JAAES
D 7} SAFAPFAE] 27} 89.9~927, 83.1~85.6 L
92.4~94.3%0°] 1L, 20% A2 704 90.2~93.2, 80.4~81.6
2 90.8~93.1%24 o] glNeH, GAAAUEL
5% AteZ o)A 43.0, 38.7, 40.6 L 465%°) 1L, 20% Ak
Z7A00A] 39.3, 38.5, 40.8 Z 43.1%EA] S FHS] =Fojrt ¢
Aok =3 FFARFANE 5% AHEFAA 1.8, 1.7,
15 2 2.0700]3L, 20% AbAZ7ANA] 18, 1.7, 1.8 2 1.97)
2ZA A2l 2ol 7 glisith

H Q¥ 9} MA ST HXFQpHBO| vk n|X| = HE

HAGE TS NCSU-23, PZM-3, PZM-4 2 TCM-199 H}
Gollo]] 5 2 20% tAZZANA A A AN T,

2 v FBo| A ZH2E 747 vk P G ET) wjuk
7] dFEL A A3 Table 49 2t} 434 F 48
AZbo) AL BEL2 5% AkAZAdM 541, 59.0,
57.6 L 54.2%°] 1L, 20% AtAZ A0 A= 56.6, 58.5, 57.6 L
56.6%%EX4 1222l Aol ATt AAMFFeEE 5 2
20% AtAZANA 2 562 @ 57.3%2A] AAEETH S
oJAel zpo)7t iR ow, vzl E 554, 58.7, 57.6
2 555%FA] gzl foHel ol Tt

Ao Al 7U R o] ZAMF NCSU-23, PZM-3, PZM-4
TCM-199 wjfd Zhzte) wigkx 7] Ba-go 5% A%
oA Zvzk 12.8, 14.1, 10.7 L 8.1%FA] PZM-3 HjeFHo] &
oH o7 =7 velton, 20% Az A AE 242} 135,
114, 100 2 7.7%=A] NCSU-23 Hjoklo] 9702 =
2 A3E JePlth(p<0.05). AAF 7oz B 5 2 20%
Az E F4A Aole §1% A, iR o=
Z¥7} 13.1, 12.6, 103 2 7.9%2A] NCSU-2337 PZM-3 Hjj <k
Ho] FojH oz & WdIGES VeI THp<0.05).

W YN MASTI XA +H B HjLSof IE A
50 0X= G

ALt 7dR) 9] mFtE ] ¥lE olFFA Mt A
ETE ZANS ATE Table 59 2t RN XM X
(ICMYFE 5% AFAZ 704 114, 133, 109 Z 11.07]9]
I, 20% AAAZFHAE 131, 11.3, 10.8 2 1087124 &
ool AYTE AAFFeZ B 5 L 20% AHAZAT}
WA Folde giloy, 5% Ata AN A= PZM-3
HjgFNo), 20% AAZACNME NCSU-23 Hj¥No] thia
A veldo) B 2AEFE 2Y 5% Az
319, 368, 327 2 32670011, 20% AAZ7ANA] 358,
355, 31.6 = 36724 Ao glglon, AxgHEFos
"= 59 20% Az AT} vl So el HJolr} gigle
v ajofalzl vlato) A PZM-3 Hi ekl 36.170)0] ThA EA

e T :

71 wlgdo] J1x] vxge] AL njH= A
o &g AFEA Wang 5(1997)°] NCSU-23, TCM-199
2 mWM Biga o2 aigeatRie u, Ad4E 2 F3
Eoll AoA Frejdo) AARHA sk, wutEr] S22 E
(B2 30, 19 2 6%)T FHEZF(ZH2) 36.8, 30.7 2 29.47)
o 2loJA NCSU-23 vl o] §-24(p<0.05) 2.2 F& A
O B AARYE nud FRAHS A 7 A= F
Foicksr 3zgth T8yt Abeydeera 5(1998)2 PF-
NCSU, PF-TCM 2 PF-WM | ¢fallo] H|9)Ad4:8 F =3}
Re w, AAA&E] 45 86 L 80% =AM THE A ] Tl
H]&ke] PE-NCSU vjgFdio] fo]Fog e Y%L, 4
LB F FAAFE JAME 747} 592, 70.1 Z 70.9%
EX] PE-NCSU g dlo] fro]dog de A5E&S By
g A2t B AP AAE vms) B v E gl o
A 2ol 7h ARAARE 1 ddell disiMe Fo FEalok
g Ao wehdch

g A e g Aepddel #3 AFE B9, Abey-
deera 5(2001)2 mWM, NCSU-23, ISU®} 2 BECM-3 Hjj
FAE AMEEt] Aojwde vug Ad), wukEr) g
E0°] NCSU-23 v gAol| A 743 Z2k31(30%), mWM Hlj %
QoA 71 RATHE%) L B 315}31TE Swain 5(2001)2

A2 frel 7 S NCSU-23, G1.2/G2.2 vl Floll A vl
e W, GHEL A7 74%9F 68%= ¥ RAI T HiwkE
7] HEE-2 15%9} 8% NCSU-23 vj%kdo] o ¢t}

=
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Long 5(1999)2 BECM-32 W74A17] BECM-63} of7]
ol taurine?} hypotaurines F7}A71 BECM-7, 18|11
NCSU-237} 7] MEM amino acids® BME amino
acidsE F7FA1Z1 NCSU-23aa 5 479 wjdde] =9
TATY S FEAIA WY o] AESFE 24}
< ), taurine¥} hypotaurine®] £ A %< BECM-6
W FAL2 44.470¢] HEFE ERY O] taurine?} hypotau-
rine¢] E01UE ThE 39| iAo A el 61.3~65.1
Aol HEte] AES7F Aot Bassgich 39, Im 5
(2003)°] 20% AFA-Z A3}k NCSU-23, PZM-3 2 BECM-3
Hj Rl A A4 FEEFIL 20% ARSI A # Q) Hl
TS e wW, dSEEZ 751, 765 2L 68.8%)
NCSU-237 PZM-3 Bigo] ok, sided-E(Z2t 96,
152 3 3.7%)2 PZM-3 v o] f-9]F(p<0.05) 22 %3k
O Busiloh. FAEREZ 214, 236 L 142%)=
NCSU-233 PZM-3 #jjFefo] 9] &(p<0.05) 2.2 = UTa
B8} o)5et A7 RuE E Ay AnE v
3 B F22 Atol= YA Y Im 5(2008)) Ai}eb=
QAR YA Fe FFE By

ojg) gt Ad}ol tiste] Im F(2003)L NCSU-233} PZM
Wk Lol = S0 211 BECM-3 vl & EoldA] &
€ (hypo)taurineol] 9J&te] #|x] Ao Z7lu) dhgd|
Fee vFon RosgiEnl B A% NCSU-23
3 PZM ¥l &= (hypo)taurine©] 0] 13 TCM-
199 sljglelli= SR} o} TCM-199 Hij %<l B T} NCSU-
233} PZM wljFfo] Z7)ul] wreto] 9lo] 93 (p<0.05)L.
2 & Z29E Vet Alg9n. @9, pyruvatest
lactate= 27]vjo} &-& FZ3te ¥HH glucose: F
718} &S A= B (Gandhi 5, 2001 Lane 5,
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Table 3. Effects of O; with four different media on in vitro fertilization of porcine oocytes in mTBM

Mean no. of
spermatozoa in

Culture conditions Total no. of % (Mean+SE) of oocytes Percentage of

02 (%) Media ez;);‘yitrfgd Matured Penetrated Xavrﬁﬁlem;iiui];:} pOIY(Sl\I;[Zrafﬁi’ gg)cy tes pen(eﬁz;c_li (;%C)ytes

NCSU-23 63 90.7+ 2.7 (57) 85.60+ 3.8 (54)  94.3f 4.9 (51) 43.0% 29 (24) 1.8£ 0.1

PZM-3 62 927+ 4.2 (57) 85.5t 2.6 (52) 932t 59 (49) 387+ 3.8 (21) 1.7t 0.1

° PZM-4 64 89.91 3.6 (57) 83.1% 3.3 (51) 92.4t 44 (49)) 40.6t 4.4 (21) 1.5+ 0.1
TCM-199 67 91.3t 2.7 (61) 84.0+ 3.5 (58) 93.0+ 4.0 (52) 46.5% 3.6 (26) 2.0t 0.1
NCSU-23 84 91.4t 2.8 (74) 80.6 4.3 (68) 92.6% 3.7 (63) 39.3t 4.3 (26) 1.8+ 0.2

PZM-3 84 90.6 3.8 (76) 80.5t 3.9 (68) 90.8+ 2.8 (62) 38.5t 3.3 (26) 1.7+ 0.1

o FZM-4 82 90.2+ 1.8 (74) 80.4% 2.5 (65) 93.0+ 3.5 (61) 40.8% 4.0 (27) 1.8+ 0.1
TCM-199 86 93.2% 3.4 (80) 81.6% 3.6 (69) 93.1% 4.4 (65) 43.1% 44 (31) 1.9 0.1

Table 4. Effects of O, with four different media on in vitro development of porcine IVM/IVF embryos

Culture conditions No. of oocytes % of oocytes cleaved % (MeanzSE) of embryos developing to blastocysts

0 (%) VM-IVEIVC! inseminated (Mean+SE) Day 6 Day 7
NC-TB-NC 168 54.1% 3.4 (92) 109t 1.7 18)™ 1281 28 21)®
P3-TB-P3 178 59,0+ 2.4 (107) 12.3t 1.1 (3)° 14.1% 1.6 (25)°
° P4-TB-P4 162 57.6: 3.0 (93) 9.4t 24 (15)® 10.7¢ 1.6 (17)™*
TC-TB-TC 168 54.2+ 3.2 (87) 7.3t 1.6 (13)° 8.1+ 1.1 (14
NC-TB-NC 214 56.6+ 2.9 (122) 11.4% 24 (3)® 135+ 1.4 (28)°
P3-TB-P3 212 585+ 2.9 (124) 10,6+ 1.6 (22 114+ 2.3 (24)™
o P4-TB-P4 201 57.6% 3.1 (115) 8.5t 0.8 (17)™ 10.0+ 1.2 (20)™
TC-TB-TC 225 56.6t 3.7 (128) 7.3t 1.3 (18)° 7.7¢ 1.1 (19)°
Overall total or means
5 676 56.2t 3.4 (379) 10.1¢ 2.3 (69)" 116t 27 77)*
20 852 57.3t 3.6 (489) 9.5t 1.9 (80)* 107t 24 (91)*
NC-TB-NC 382 55.4% 2.9 (214) 11.1¢ 2.2 (41)*° 13.1% 22 (49)*
P3-TB-P3 390 58.7+ 2.8 (231) 11.4% 1.7 @45)* 126+ 24 (49)*
P4-TB-P4 363 57.6¢ 3.3 (208) 89+ 1.7 (32)*® 103+ 1.6 (37)*°
TC-TB-TC 393 55.5¢ 3.7 (215) 7.3t 1.6 31)° 7.9t 12 (33)°

! NC-TB-NC: NCSU23-mTBM-NCSU23, P3-TB-P3: PZM3-mTBM-PZM3, P4-TB-P4: PZM4-mTBM-PZM4, TC-TB-TC: TCM199-mTBM-TCM199
** Values within columns for individual teatments with different superscripts differ (p<0.05).
* Main effect means within columns with different superscripts differ (p<0.05).
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Table 5. Effects of O with four different media on mean cell
number of porcine oocytes IVM/IVF derived embryos

Culture conditions No. of No. of cells’ (Mean=+SE)

0, (%) TVMIVEIVC' DPlastocysts o TE  Total
NC-TB-NC 18 114 54 205t 61 31.9% 65
P3-TB-P3 18 133t 40 235t 60 368t 65

> PuTBP4 15 10939 217+ 39 327t 56
TC-TB-TC 14 110t 45 216t 59 326t 55
NC-TB-NC 22 131t 46 227t 68 358t 85
P3-TB-P3 19 113t 33 242t 98 355t 87

? pimem 17 108t 48 208t 7.4 316t 79
TC-TB-TC 16 108t 44 218t 67 326t 57

Qverall total or means

5 65 11.7+ 49 219+ 57 33.6t 6.3
20 74 11.6f 45 22.5f 8.0 34.0% 82
NCSU-23 40 124+ 52 21.7f 6.6 341+ 7.8
PZM-3 37 12.3+ 40 238t 81 361t 7.8
PZM-4 32 10.8+ 45 21.3+ 59 321t 7.1
TCM-199 30 109t 4.6 21.7+ 65 326+ 58

! NC-TB-NC: NCSU23-mTBM-NCSU23, P3-TB-P3: PZM3-mTBM-
PZM3, P4-TB-P4: PZM4-mTBM-PZM4, TC-TB-TC: TCMI199-

mTBM- TCM199.
? ICM : Inner cell mass, TE : Trophectoderm.
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Effects of Different Media and Oxygen Concentrations on In Vitro Maturation and
Development of Porcine Follicular Oocytes

Cheon, H. S, M. H. Han', J. H. Kim, B. K. Park’, K. S. Lee and K. W. Seo
Division of Animal Science & Resources, College of Agriculture Life & Science, Chungnam National University

ABSTRACT

The present study was carried out to examine the effect of four different media (NCSU (North Carolina
State University)-23, PZM (Poicine Zygotes Medium)-3, PZM-4 and TCM (Tissue Culture Medium)-199) and
two oxygen concentrations (39 , 5% O,, 5% CO, and 90% N, 5% CO: in air) on in vitro production of porcine
IVM/IVF embryos. The results were summarized as follows: The rates of GVBD and nuclear maturations
were not significantly different (p>0.05) for 44 hours of culture with four media in two oxygen
concentrations. The rates of polyspermy, penetrated sperm(s) and male and female prouclei formation were
not significantly different (p>0.05). among four media in two oxygen concentrations. The cleavage rates were
not significantly different (p>0.05) among four media in two oxygen concentrations. At day 7 under gas
atmosphere of 5% O, 5% CO, and 90% N, the blastocyst formation was significantly higher (p<0.05) in
PZM-3 (19.9% 2.4) than other media. Also, NCSU-23 medium gave high rate of blastocyst formation at day
7 under gas atmosphere of 5% CO: in air (p<0.05). Based on the result of differential staining of porcine
blastocyst at dat 7, inner cell mass cell and total cell numbers were not significantly different (p>0.05) among
four media in two oxygen concentrations. However, the observed total cell number was higher in PZM-3
medium (36.8+ 6.5) than other madia. In conclusion, these results suggested that in vitro production of
porcine embryos in PZM-3 medium under a gas atmosphere of 5% O,, 5% CO: and 90% N, was effective
on the blastocyst formation rate and total blastocyst cell number.

(Key words : Porcine IVM/IVF embryo, PZM-3, Low O, concentration)



