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Revised September 17, 2019 ABSTRACT In this study, we investigated the possibility of using mouse embryonic
Accepted September 23, 2019 stem cell conditioned medium (ESCM) and embryonic stem cell medium (ESM) for in
+Correspondence vitro maturation in the efficient in vitro production of blastocysts from porcine follicular
Seok-Gi Kim oocyte. Depending on the concentration of supplement of ESCM added to the NCSU-23

E-mail: s2k3kim@hanmail.net solution did not affect 2-cell development rates and blastocysts development. However,
in particular, the survival rate (10 days of culture) of blastocyst was significantly higher
than that of the control group as the additive concentration (30%) increased (p < 0.05).
The survival rate of blastocysts showed a similar tendency even with addition of ESM
(30%) alone. On the other hand, the duration of the addition of these additives during
IVM (0-44 h) was that the IVM | period (0-22 h) were more effective than the IVM Il
period (22-44 h). Thus, the effect of these additives is probably due to the combination
of the various physiologically active substances of ESCM or the appropriate amino
acids and vitamins of ESM. In particular, these additives were more effective during
the first half (IVM I) of in vitro maturation. In summary, optimization of ESCM or
ESM supplementation may improve in vitro maturation of porcine oocyte and affect
developmental competency. Therefore, if more efficient methods of adding ESCM or
ESM to basal culture medium can be developed during in vitro maturation of porcine
follicle oocytes, high quality blastocysts will be developed from low porcine follicular
oocyte compared to other domestic animals.
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N2
T A GRS o]-§3 vintE o] oY ir| e FSNE
I 53] o|FR7] ik f13 FEASEE ALt B ATE

A Lds +9 dagt F4o| AL4Aolt 3 o]A] o] Y24,
Al o4 9] &5 9 Hof FEA | IFS A= AL
A=A 9171 gZoltH(Kim 5, 2010).

EREE S dAY A& 8 Fuat Axd d50
2 R 8 A5 g3 YW A5EFo] A=) meta-
phase II @AE JP=|A|gt, 3 AJ&o] Dojt PRt A e

50| &Hg AL oplth. 3 MEA 52 33 27 |
9 W AT AEAY &7 49 37 2 AHiA] 5 9
u]gth(Larsen &, 1987). 3 <o) &As] dojyitt FA e
Al2d /<ol AYE o]Fo|RAR] 2 A5 74 o] = TP
o] AgHog P F=rtil IHA o] FxTo H 9
%2 d] Fa5tHKhurana 5, 2000). YAk &0k &
Qh ul o] WAl E49 537 Alxd 8-S 551
(Sirard &, 2006), 7= A QollA 24A17F Bigsld <o) &
SR A9 A= o 55T 22 AYlolA LH surge?t
germinal vesicle break down (GVBD) Ato]<] A|7ko] 20-24A]
7to g2 Z7] W&o 5 AI7to] 4447 04 o] A g Fth(Mattioli
S, 1988). §HoF A Q] %o] EFEoHH 2 8 &(Kishida &,
2004), A A (Yoshida, 1989), &4 A 4 FAMot-
lik 5, 1984), A k3to] w2 A I 5 FA 4 (Hunter
9} Greve, 1997) 0] dojdrt.

o] |3k A dxzte] A Qg T3k EAAE st Yot
o B2 AFAEL AALEE wiFHol FEH(Funahashi 2
Day, 1993), €3 (Kumar 5, 2015), FAtSHA|(Yoshida, 1993),
AAJAAHDing® Foxcroft, 1994; Illera, 1998), A4 A= &
ZE(Mattioli 5, 1991), BSA (Natio 5, 1988) 5 Z& A7I&
Aoj| djsto] A+t stglow, 1 A e FU|dRC 2, 2
FEH, 5197 52 FHUNEE vl R/do] 7heh HA st
9] A %8 7|2 FN O Z A North Carolina State Uni-
versity (NCSU)-23 £ (Petters} Wells, 1993)0] /M=
on, eI B2 AFAEL o] 9 olfsta Ut 1
Yo 59| AFXAEL o 7]&9] wjFQl TCM 199 &4
(Marques &, 2007), modified Whitten’s medium (Beckmann
T} Day, 1993), Waymouth MB 752/1 medium (Abeydeera
5, 1998), modified synthetic oviduct fluid supplemented
with amino acids (Mtango 5, 2002) 5= 0]&3}3 Y= AH
ojt}, b2 FEE H|ESHIAIRL, olet Zo] =R daxgte] H <
A58 712G SH7F dFe A2 ol FeotA g
H vigAo] §17] wiol ofntE ALY AE A A At 9

Z35}o] AFE51T Q= Ao g PZhEr)

206

¢ H 2 589 embryonic stem cell (ESAIZE)7} 74
e 3 ik ™Y o]F ESAIE /N 72U GAEE Y
=ol & Aol oyt A4 AETT TeSR1, X-vivo 10, E-8,
DMEM-CTS & a4 & §%(Dakhore 5, 2018)5< ©I
&5t AT, FFHoRE dA ATHT = B2 TFY
DMEM, alph-MEM, RPMI, IMDM Z2 synthetic culture &
4 FE(Cheng 5, 2003) £ DMEM/F-12, IMDM/F-12,
DMEM/M-199 Zo] & 7}4] o]} & 23(Chen &, 2011)
O & o]gsta Q. 53] XFPORE o] §ot= AL SAHE T
FEo] JE 4F EIES AR A5 9EFo R HYPst1A} of
£ BFo|t}t. 181 o]F G4 ESAIEE siIPE condi-
tioned medium (ESCME&H)oll= thst BEdEdE0] &
{f(Ivanova-Todorova &, 2012)5|0]A 9loH, &3] Az 9 %
7] wjol A ¥ == EGF, TGF-a, TGF-B, IGF-1, VEGF & thF
gk Q1A e I e A mofA AAS = B2 A ARE T &
3] IGF-1 (Xia &, 1994)%} EGF (Ding¥ Foxcroft, 1994), 1]
i1 IL-1b, IL-6 GM-CSF, LIF 59 cytokinef® = $Hi(Lee 5,
201DE°1A 9t} ol EZE2 dA9 9 &3t Alxd A
& 9 Ax7]5o TS vX = AR 4BA Yok(Neira 5,
2010). 53] o]#3F ESCM= HA] 7849 Al Ljufj Ao M7t
e 75 gtz 2 9] vl WAgEo] = JrHKwon T, 2015).

metA 2 A HA s GETOEHE vjttER 9] bj
YT, 55 vigtzo] 2SI 10900 SLoiA AQds Al
mouse ESAIE 7| ZulFH o] H7tavE HESHI.

e oYY

el d=

ESZoA dAE 345te 25-30°CY B A G40 ¥
o] 247t o] APAR 246t FETHL A A ISR
dAE 33 A £ 18G FAR0] A2E FAIE ol8sto] &
73 3-6 mm9] GEEHE 3]5to] @u|FstofA d A EY] K
Zto] 25ty AlEAo] FUg ATHE AEsto] A Qg5 A
&otath A Y458 71= vgAA NCSU-23 G- 10% =HA|
WEM(porcine follicular fluid, pFF), 10 IU/mL hCG, 10 IU/
mL PMSG Z2EZ 77} 7lste] A8ttt NCSU-23 8%
0.5 mL7} E01JE 4-well dish9] Z welloll 50-607119] u]Ad<%
42 N ZE go] 30°C, 5% CO, 87|04 vigslH o™, vk
AlZF 3 22A1ZHIVM Dofl 3280 H71ER] gF-2 A 22 vjgy
O 2 WAs}o] 22417k =7} v (IVM 10) o}t

SHH A 9/d4Al NCSU-23 -GN wh--A ESH|E v g &
(DMEM &9: F-12 €9 = 1:1) (ESM)¥} vh--2 ESHIZE vl
A LHA(ES conditioned medium: ESCM)Z Z+zF 10-30%S
A7kttt 183 ESCM = KAIST YA E3F A7 A2 HE
F45t9d 0.22 ym9] millipore filter2 o3} £3sl0] AFo =
Y5 Hasto] AMg-shiTt
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e +=d % He o

A8 FA= AT FAS dPBS &7} 1112 T}
QB E E35}0] 33] A&, swim-up WHoZ 1 &8 A
A2 3]45t0] mTBM 8H0 & FA} L 2-3x 10° sperm/
mLo] H=& 3|A5to] FH|5tGIT

Aol Fryd FEFL 0.1% hyaluronidase &2 WA
ZE AASEL, mTBM G402 33] AH3 o3 A4 &
FA 50 L A0 FAE 15714 92 T AP AE s S
st 38.5°C, 5% CO, HIF7IoNA 6AIZE &< A Q44 51
o}

A L4H 6A7 T £AHTL PZM-3 £ 02 33] A3}
50 pLe] PZM-3 &% 30714 do] 38.5°C, 5% CO, #ig7]°]
A gt iti(day 1). 839 T2 A9 v 294 (day 2)
of =4%te] £3&, A9 MY 6¢A(day 6)°l HiFtEZZ 9] =L
28, *1194 HigF 1094 (day 10)°] vi¥FE o] FEE&(F3F ¢ P

F3HE] )= AL A9t gk wighE) S TGt

AlS JL-|71|
=20 =2
D) =A] dxFo=RE wjRtzo] FA1te] glojM A el <
Al NCSU-238-%0]] ESCMEH-& 10%, 20%, 30% 121 ESM
BAZ 10%, 20%, 30%S 22 H7loHAct.

% AIZ7|(IVM 13} IVM ID)o]l w2k NCSU-238H 9 Z+2 30%2]
ESCME-N 3} ESME-A= H7Fstaint.

SH Xz|

2 AFoNA ZF A = 24T 43] ol HHE AAISHGT A
o Ao gk 5AsH] B4 ANOVAS} 4 -testE 0|85+
AAstRom, 5% oA F-2E A

2 1

HiX| O] HE2io] X2ld=E it ESCM2t ESM2|
gt

A v 1&3&%2 5E gtz o] HeJAYite] glolA
NCSU-23 &0 Z-z+ ESCM¥}+ ESM 9] H7ta3E AEsHH )
Ztz}o] H7HE9) %4.7}%5% Z+zF 10%, 20%, 30%°191e™, 1
ZA3= Table 13 29} 2t}

ESCM9] A(Table 1), 7Fsko] wWE 2/ Z71(ZZ 66.7%,
69.3%, 73.6%) ¥ wivtxZ o] UF&(ZZ 19.8%, 19.3%,
22.1%)2 HxZ3 F927 Ygick 12t HietEe] PEEe
A7t =7 S7HEel e 2 B 9o, 53] 30% A
7HEH81.7%)2 tZ7-(48.8%) Kt} -2]5HA| &9k THp < 0.05).

2) HA dxFo 2 RE iRtz o] H|QAY4to] QlojA A 94 SHH ESM9| 7%-(Table 2), ESCM3 719} H|?t BFOEA,
Table 1. Effect of addition of ESCM solution during in vitro maturation on in vitro development of porcine follicular oocytes
No. (%) of embryos developed to No. (%) of
Conc. of ESCM" No. of No. (%) of surviv:t-i(br:s:oc st
sol. (%, v/v) oocytes matured fertilized embryos 22~cell blastocyst a
(2 days) (6 days) embryos to 10 days
Control? 420 364 (86.7) 257 (61.2) 86 (20.5) 42 (48.8)°
10 420 363 (86.4) 280 (66.7) 83(19.8) 47 (56.6)°
20 420 360 (85.7) 291 (69.3) 81(19.3) 53 (65.4)°
30 420 359 (85.5) 309 (73.6) 93 (22.1) 76 (81.7)°
YESCM: Embryonic stem cell conditioned medium.
?Control: NCSU-23 solution only.
**Values with different superscripts within same column are significantly different (o < 0.05).
Table 2. Effect of addition of ESM solution during in vitro maturation on in vitro development of porcine follicular oocytes
No. (%) of embryos developed to No. (%) of
Conc. of ESM" No. of No. (%) of surviv:t-i(br:s:oc st
sol. (%, v/v) oocytes matured fertilized embryos 22-cell blastocyst 4
(2 days) (6 days) embryos to 10 days
Control” 120 103 (85.8) 3(52.5) 28(23.3) 5(17.97
10% 120 98(81.7) 61(50.8) 27 (22.5) 6 (22.2)*"
20% 120 95(79.2) 58 (48.3) 23(19.2) 1(47.8)°°
30% 120 94 (78.3) 2 (51.7) 19 (15.8) 2 (63.2)°

YESM: Embryonic stem cell medium.
2 Control: NCSU-23 solution only.

**%\/alues with different superscripts within same column are significantly different (p < 0.05).
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2N ZEA (22 50.8%, 48.3%, 51.7%) L vjutEzZ o] Whg(zf
7+ 22.5%, 19.1%, 15.8%)2 iz §9x7F 9ich 1t
vjubE o] EgL HrFs 7t S7HE whEt 2R 92
o E3] 20%, 30% H7FH47.8%, 63.2%)°1A thZ2Z(17.9%)%
ot -9l =9k tHp < 0.05).

EiX| OjAS L
&te I=|II|'_ .:.E

Table 13} 28 EH2 5] =HA] u]gd% dxgto 2 1 Higt
329] HQJAAto] QoA NCSU-2389%0] ESCMZ}F ESMe] A7}
B35 v AESHET 2] AR A7bsEE 30%°19
ow, 7 A= Table 33} 2t

20| X2 d=E iAo ESCMt ESM2

Table 3. Comparison of the addition of ESCM and ESM during in vitro maturation on in vitro development of porcine follicular oocytes

No. (%) of embryos developed to %
Kind of No. of No. (%) of Suwi’::('j (b;’a)s‘:ic o
additives oocytes matured fertilized embryos 22-cell blastocyst u
(2 days) (6 days) embryos to 10 days
Control” 199 172 (86.4) 112 (56.3) 23(20.5) 4(17.4y
30% ESCM? 199 166 (83.4) 96 (48.2) 16 (16.7) 11(68.8)°
30% ESM® 199 168 (84.4) 100 (50.3) 13 (13.0) 7(53.8)°

"Control: NCSU-23 solution only.
2ESCM: Embryonic stem cell conditioned medium.
9ESM: Embryonic stem cell medium.

**V/alues with different superscripts within same column are significantly different (p < 0.05).

Table 4. Effect of addition period of 30% ESCM" solution during in vitro maturation on in vitro development of porcine follicular oocytes

Addition period No. (%) of embryos developed to No. (%) of
during IVM? b i e (G e survived blastocyst
oocytes matured fertilized embryos 22-cell blastocyst i
IVM | IVM I (2 days) (6 days) embryos to 10 days
=3 - 220 185 (84.1) 113 (51.4) 49 (22.3) 7(14.3)
+4 - 220 183 (83.2) 109 (49.5) 42 (19.1) 27 (64.3)°
- + 220 184 (83.6) 106 (48.2) 46 (20.9) 2(43)¢
+ + 220 179 (81.4) 88 (40.0) 41(18.6) 19 (46.3)°

YESCM: Embryonic stem cell conditioned medium.

2
¥-: without (30% ESCM solution).

)
'IVM: In vitro maturation.

)

4+ with (30% ESCM solution).

**V/alues with different superscripts within same column are significantly different (p < 0.05).

Table 5. Effect of addition period of 30% ESM" solution during in vitro maturation on in vitro development of porcine follicular oocytes

Addition period

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

e v oocyt':;) -r::tured ferti:?zoe.d( lijr)n(;)fryos 22~cell blastocyst survived blastocyst

IVM | IVM I (2 days) (6 days) embryos to 10 days
-9 - 150 134 (89.3) 6 (64.0) 28(18.7) 6 (21.4)
+ - 150 131 (87.3) 7 (58.0) 31(20.7) 17 (54.9)°
- + 150 129 (86.0) 85 (56.7) 15(10.0) 4(26.7)
+ + 150 130 (86.7) 6 (50.7) 18 (12.0) 14 (77.8)

YESM: Embryonic stem cell medium.

)
2IVM: In vitro maturation.
)
)

¥~ without (30% ESM solution).
Y+ with (30% ESM solution).

**%\/alues with different superscripts within same column are significantly different (p < 0.05).
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Z42}+9] 7VolA 2HI 27|29 HdEE HRZT FASHA
o, wigtE 2 o] Whd-g-8 th2F Wt tha WokA|gh folx7t ¢l
Ak T eiukE o] AJEELS ESCM H7HA(68.8%)3 ESM
A7HE(53.8%)2 27(17.4%)Ect 242 FolotA =%Hp <
0.05).

EfX| D)= HEEO| H|Q|H =8 Hi M0 ESCM2t ESM2|
I 7]

2] u)gds dEF O 2 RE uighz o] HQJAYAto] glojA H| <]
AZA] NCSU-23899] Z+z} ESCM3} ESMO] A7HA71E HE
sttt 42ke] HrHeel A7Fs e 30%, H7HA71E 4 VM
I1(0-22 hr), IVM II (22-44 hr) € IVM I&II (0-44 hr)o|3lom,
11 A3= Table 49 59 2t}

ESCM9] 7-(Table 4), H7tA7]0] @& 2z Lol A9 24 E
7] 9 iRtz 2 o] Wdg2 tfx+td} vgk AFo|dt. 19
U efigkz o] Y282 VM 1 A7 (64.3%)7} IVM I&IT H7E
(46.3%)°] H2+(14.3%)H}t F-5HA E3ATHp < 0.05). 17
U IVM 11 37HH4.3%)2 H1E g2t B3R §o%k=
AF= A A THp = 0.192).

gHH ESM9] 7-(Table 5), H7FA7]ol ©E Zt o4 <9] 24
27] 9 wfigtE2 o] Wwgge R v AFo|git. 1
Fut wiutE o] AE LS [VM [ H7FE(54.8%)F IVM 1&I1 E 7k
(77.8%)°] HRF(21.4%)Et |25 =%Hp < 0.05). &
3] IVM I&IT H7HES IVM [ 7 Bk folstA] E9tHp <
0.05).

kl
3

2 AFE HA dxFOo 2 RE HiRtE o] 5 8F 1 A YAt
of QoA AH&E 7|2 FA /LS 95t ESCM &
= ESMY| o]& 7158 AESHT @A #iAdE71E(em-
bryonic stem cells)7} BF-2014 A2 F-E% 0] &7 (Evans}
Kaufman, 1981)¥ oJ#2 HX|JAE B2 A+ (Notarianni
5, 1990; Kim 5, 2013)°l%= Et6tal SA] s E71AI 27t &
AstA] kot mouse?] ESCM= o|-&sto] 1 7Hsd<s HESH
Aok 3 o7 27A5tol|A A Q] Ak vt e] A3k b
vt o] dv|3 A 3, gtz o] 23}, iRtz o] AlES =gk
9] gz o]AF £H& o8 WSt ot AR A
A Q1 B2 viNEAE o] M| E(F A ES0} AFE A EP)E S
gt} tiR-E 1EH9] wiktEE= NES7F g3 AFE A 247t
AL wjutE & Ol(Papaioannou®} Ebert, 1988)% 1 oL}
NES0 w1 Fgutoz 3FA 0 vivtxrt A== A2 of
Ytk(Park 5, 2004). 1A -2l 2FZ] HiHtEe] 7|EL
2 qhoF vtz o] N Z1E A v 6-8PA o 1154 9] HfjgtLo]
2Zhd 1 109714 BEF Aolgka 7Hgstgirt.

o ZREE dAoA et v R H QoA

9] Mgz F 59| 9T YA o] &3tHH AQ/ds A1
F 9tk 18y 58 S0l wEt ARgohe siddS AR A
Aol o thgstiet. A Fe, AALEE 712 FHY
oF W Ao A AFE EU|Z 19930 Petters?} Wells
o 93 NCSU-230]|gt= §Ho] /L= o, eE5dok o
§N9E ol o]&sta YA, o E TCM 199 €A (Marques
5, 2007), modified Whitten’s medium (Beckmann} Day,
1993), Waymouth MB 752/1 medium (Abeydeera 5, 1998)
ro SASE A9 HH | wpgt o] &= 1 9= Ao|r} o]A

FANA = A FEZHO] A Q58 7]z FHo] FHE A
Ioithe As 9ngith

2 4 559 ESAZ7} AdE I 9o, o] A9 con-
dition ¥FH(ESCM)ll+= EGF, IGF-1, TGF-a 53 &2 tt
gt AR, T2 183 [L-1b, IL-6 GM-CSF, LIF 53}
22 Aol EFRRI Fo] EFE0] gtk Aol g FtH(Ho 5,
2012). 283 o]& EAEL L5 E dETo H g% o
FZ v Aol 7|djsto] Kwon 5(2015)2 HA A 2d<%
9 A HAYG 7|2 FAe] A FETSE7|AE(PiPSC) Hl
FA(stem cell medium, SM) = 2 FN(conditioned
medium, CM)& 0-50% H7F& 4% CM-25% 1EolA d=
o] ALl ol 794 TEZ Q] WMt RS $oF o7 &
SR L U - e

E AF9 oAH] A4 ESCMY H7tsEE AERY 2
I ESCM9] 30%°1/d9] A7 & &8 o= Hjgtao] 4§
EZEMENY 109)2 53] Astsrgtt. wEkA ESCMO A4 5k
£ AEZ A3Table 1)+ Mg 6€9] wjutzztz]9] HAYLL
Zr & 719 Apol= QUAAIL, vtz o] AL 109)2 30%
ESCM 710l tiz<oll vls] #-2oJshA w3ttt 123 ESMit
A7Vt et v]5:3t A gFo| A tH(Table 2). o]H¢ 235 ETi2
ESCM¥} ESM9] &7+5 v 1 HESF Y ZIN(Table 3)%= viyhE
9] BZE-2 ESCM H7H0] ESM H7HEE o &9kout ROt
A4t o] A2 ESCMoll= 49 A=2dE4 o] 23 of
QUARE, o] EAEC] R &Kol B2 TS VA= AR
o= 2358 ESMe) 3-750] Sl F3et ofn|iAte] 79} 5
L 32 HEYIEY add Aol Aztety] wjEo] daEgte]
AL sol= AAZAE TCM 199 Marques 5, 2007) 53
22 SEAYU 8Yo] o]-§H L Q= AL o7t Al E T

St H QoA FxeS wigetd AU AH ey dagta
WAL gap junction 9] FA7E #WEtA E29] o]
a7t TR o] FEH] A &5 ESHFMotlik 5,
1984)& 7HH A =o] A9 dxsHo 2 HE AYitE= vjvtzr}
Aol A AYAtEl= A K} ol o] W&o ¥7|(Khurana 5,
2000) 2ol dEZHO] A5 dds] Fasttt =A9 3
$ Fxzo] H Qg% A2 O FEZI vwstd 4. §9]
8 J<(IVM 1) ¥ ribosome 49| 37}, A& £71359] AulA]
T AlEE d5(IVM IDAIZEo] Aot weba] B2 A4AE2

my

52 rlo
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=R FEY] F Q% B ol A7)0 ojH EF S0l Qg
7He AERY 23 IVM 1 A1719 ARIAEC] A& o]kl
B ustal 9ok, E3 w2 A7ARE] Aa AFAA =] &
219l A Qs T2 R0 APt A= dFE AFEAoH,
E3], PMSG, hCG ¥ Estradiol& d7}sto] 2417t vjoFstH o]
"] GVBDE} UA}9] A<%0] AlIZE tH(Park, 1996). Funashashi
9} Day (1993)% ®iF %7] 20A17F B2t o]& S22 H7lsid
gy GAEH O] &S SASHAT 1 9] A7t & 94
FE AR g=thal 51913, Ebeling 5(2007)2 23] 32
o] A71E vjR oA 26A1Z 014 wigstH AL g5l THA
qitty Hskgth B AFoAE =R dESo] A% 5
ESCM} ESMO] H7HA715 AERY ZiKTable 49} 5), F &
A BE J A% Ayl IVM I3 IVM 1&I19] 871382 of Hj
Yz o] P2 &L g2LET FooHA ot AL o A7
A9 Bt x| sryet. 13y Aroke B4 whEt ok
Aol ATt & ESCMO -(Table 4)= IVM 1&II Al7] 2ok
IVM Io] &3}#0]9 3, ESMO] Z-(Table 5)& RIiZ [VM 12
t} [VM I&I1I7} &34 0]9)t}. 0|9} 22 @42 ESCMUll &
ol 9 o 59 AYUTHEDL HA dxh] A%
7)ol E 2958 HaTHolg= AS & & Uk o]A2 EA
2] Gz A QA< ol 9lojA gEtEoR [VM I &
2R H7ISIAEL VM TI9= S 228 H7leHA] 9 AL 7
HHo2 ZTEE & Ak AS YAIEH

ol4e] Azt Fstehd A dEFe] H QA% 9lolA 7]
ZujFolo] H7FE AR A ESCM = ESME KBl a5 0 & o]
£ 5 & THE oS Adgthd o2 7hEo] bjg Y2 )
A GEFGoZHE IFY Wiyt o] X YA St i FAAE
© 9 Aot

hiach
o
4 ¢

2 AF= HA dEF o 2R HiRtE o] 3 &2 Q1 A Qg Ate]
oA A d5-8 712 FA 9] /T f5ke] ESCM E+= ESM
9] o] g 7FsA3S AESA A HA dETO] H Q%58 7
% WA o2 Wol o] 85 1 9J= NCSU-23 &2 ESCM2] %
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