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Effect of Equine Chorionic Gonadotropin and Porcine Follicle-Stimulating
Hormone on Oocyte Maturation and Embryonic Development after
Parthenogenesis and Nuclear Transfer in Pigs
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ABSTRACT

The objective of this study was to examine the effect of eCG and various concentrations (20, 40, and 80 ¢ g/ml)
of porcine FSH on nuclear maturation and intracellular glutathione (GSH) level of oocytes, and embryonic develop-
ment after parthenogenetic activation (PA) and somatic cell nuclear transfer (SCNT) in pigs. Immature pig oocytes
were matured in TCM-199 supplemented with porcine follicular fluid, cysteine, pyruvate, EGF, insulin, and hormones
(10 TU/ml hCG and 10 TU/ml eCG or 20~80 g g/ml FSH) for the first 22 h and then further cultured in hormone-free
medium for an additional 22 h. Nuclear maturation of oocytes (85~89%) was not influencem foreCG and various
concentrations FSH. Embryonic development to the cleavage stage (86 ~94%) and mean number of cells in blastocyst
(33~37 cells) after PA were not altered but blastocyst formation e-freignificaddlor(p<0.05) improvem forthe supple-
mentation eith 80 x«g/ml FSHr(64%) compared to 47%,i08%,iand 47% in oocytes that were treated with eCG, 20,i
and 40 xg/ml FSH,i numectivelo. In SCNT, fusion (78 ~83%) of cell-cytoplast couplets and siosequent embryo clea-
vage (82~88%) were not influencem fordifferent gonadotropins but blastocyst formation tended to increase forthe
supplementation eith 80 g g/ml FSHr(25% vs. 11~18%). Our nuults demonstrated that oocyte maturation and em-
bryonic development after PA and SCNT e-frinfluencem fortype of gcem fortype of gits concentration. In this study,
supplementation of maturation medium eith 80 xg/m! FSHrimproved preimplantation development of PA and SCNT
pig embryos, probably by increasing intracellular GSH concentration of matured oocytes.

(Key words : FSH, gonadotropin, oocyte maturation, somatic cell nuclear transfer, pig)
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o] F7, perivitelline space®] Wel ® WA 2] LT F

epary So] 22 AT o5, ol9h Bo] HEA U]

SA dRe] A5 ANFR, TAZAN ZAFYE
A

glutathione(GSH) &% 2 maturation promoting factor(MPF)
] g4y 5 AEA ASErH AGFA R Hojy Fof KT
BAE £ S42 HIHEHI vk AN dsd =
A datel A XA deo] BEHRE AS ol Aol

2006; Polejaeva %, 2000). # 2l5A o} A M E o) 719
£ o] &3 HA A AAYPAE AMe 2EF @
ZAHE o R &= Ao ot AYgAs date] A&
Prtehes ARZEE A1FA S BE G2, dAy 27], By

U gola e 7] W) g AR o]ofA W (Niwa,

5, 1993). ¥R s FE PAE U2 A

AL wjkA e 25 L ZA(Wang 5, 1997; Yoshida 5,
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5

)

1993), A A% Wk Al7H(Kano 5, 1998; Chian 5, 1992) £
ol At} 53] A% Wikl Hrtsls YJudFEERe
T H FHe 9AY o e AR e drAEe 3
Zo Tad QTS nAE A2Z 4HA 9 tHProchazka
1991; Osbormn3} Moor, 1983; Meinecke®} Meimecke-Tellmenn,
1979). &% w) &R 7E W E 23 (germinal vesicle break
down; GVBD), A11 ¥ A2 #ELEF7|2 JPx+= €8 A
& ARBE ANE T4 2P RE T2E FME YA
debse] gag Fe AL HIHYTHWiesak 5, 1990).

HA dAbe) A s Wl AvtEle T2E9 FH
U 34 4HAFEEE(equine chorionic gonadotrophin;
eCG), PAE K19 §RA AMAZEEE(human chorio-
nic gonadotropin; hCG), estradiol, FSH, LH 2 prolactin $5-°|
Y THZheng# Sirard, 1992; Mattioli 5, 1991). FSH, LH Z
prolactin(Nagai ¢ Moor, 1990) %+ FSH, LH ¥ estradiol(Zheng
7 Sirard, 1992) B+ eCG, hCG % estradiol(Yoshida &, 1990)
T3 A7tE e 2229 R/, ZEE 7} AZK(Funahashi®}
Day, 1993) 3 32F 5% Fo| &9 Agys 2 #55
of JFE X AeR Hasdrh FSHE 9F 30,000 Da 3
9 g @Az LHS] HE 28-S Tt B2 Ey
# Ae R dxe A4S don, GFAEY LS f 5
Hh(Naito 5, 1988; Hillensjo9} Channing, 1980). £]uj o
el H7HE FSHE Wabe) 2Hew8 AN, 4 2 2 ebA
o] B} 3E FHsE Ao 2 B 7Y YN Zelinski-Wooten
5, 1998). 3, FSHYE 271 @39 A ojddex Az A}
g 93 YA 2o 848 ST E AR 48A 3
THCortvrindt &, 1997). SR A& dAbe] AYAS 344
A Wik o] H7tEE FSHE o A% AER 4 9%
€ AN, $T7F SUIESE AAASE 2 Z3A spin-
die W3 A JYo] Frisle AR B HAKSha ¥,
2009). 3, eCGE AT T §FEYolA AatEn, G
E53 g SR8t MBE @K Christenson 5, 1985).
$HA vds e A g% wiAe eCGE AUt W
7% ARAXG AL 22 A7)0 BFAQ A4 AE FE
He Aoz 4EA JUtkNaito 5, 1992). 3, A4 wiA)
o eCGE 718 79 A3 84 Sl(spontaneous activation)
7F AL £ F 2AREIMA AYH o wEEH Ty
B =AU HNaito &, 1992).

A P seate] A2l d&ol M FSHF A7 vl g ol A
A7 2277 B e W Asge] FUladen ¢
TAZE o] FEHNUL, AYTH F 287 $AF) 5
7Hetha E 7 E 1 tk(Schoevers 5, 2003). 3, ¢CGE A
P e dabe] s AMSARE W gD A5y
Fo &E5 o] S71elg tHFunahashi 5, 1994). & w44 W
Eo AWA=H 2tz FSHeE oCGE A& VXS o

%, A1

>

FSH A2zl ¥l eCG M TolM dE 27 € 9=t
4 ARge] F18e e HYLH(Foote 5. 1978), =
A vAdE dAe A4Sl A A FSHeF Heke] FSHe|
A% MAE 93 8w E 23, HA FSH7F W FSH
o vlal A miAdEdRte) A4E FRsE Ad £ A
o2 vt Samartzi 5, 2008). vH2olA the) URLE
A7) A T Ao ME eCGoll B} FSH 2ol A
9 %2 A vigEd, AYsgEe) viggd £l
ZaE ok REE A HMunoz £, 1995). Silvestre 5(2006)
< R v dae] Aol FSHY «CGE 22t Al st
A2 W A& EdE Aolrt Ao, AeH 2 oy A,
A EAW A2 FUY T ALd-ga) vigtze] Ha X
geofl A HE@ bl &elrt gtk BysH) o]eh 7o
FSHS eCGE Y2 ¥ Wxbe Ao e ghd-o] fAHE
o2 48X Yo, nAdE dA Ads F A
o PlXE JFE T2R F, FEY F EE S22
T 2o wg gebd 4 ik B Qpdide A mds @A
o AYFsE wEFde] Arre =R HAsteA e FSHY 2
SR §8 eCGr} Aol A%, YAl GSH FEd FlRE
EE NI, HESHY =3 o TEE AX o8 f
T8 AsdAZREH 99 24 © AN oy dAE F
A; y
A

off off W

ste] A E g5 S AT EN ESFol 2 FH o
dAE Aegad ¢ e de A

CERIETE

1. BREA B Al

B A7 AHeE BEE Alope 5Eg Ao gie ¢ Sig-
ma-Aldrich(St. Louis, MO, USA)®] A F-& AME-3tH o A9
Algroll = 10%(v/v) A FEE, 0.6 mM cysteine, 0.91 mM
pyruvate, 10 ng/ml epidermal growth factor, 75 rg/ml kana-
mycin ¥ 1 gg/ml insulin®] 7+ TCM-199(Invitrogen, Grand
Island, NY, USA)& 718 sjofd o2 AM-3tch A8 4Ald
we} s 2R o R A8 T hCG(Intervet Internatio-
nal BV, Boxmeer, The Netherlands)”} £ H A &A% v
o eCG(G-4877)¢} E+ FSH(Antrin R-10, Kawasaki pharma-
ceutical, Kawasaki, Japan)E 718l dalel A A= #
T3 ETh O 2 dx E AME ol Aol Al g
o= 0.3%(w/v) BSAZF X #¥ Porcine Zygote Medium-3(PZM-
3) Wl g AbS-EvH(Yoshioka %, 2002).

2 bixtel ## U AMelME

£28 W45 PAAZRE QL8 ANS F 370 B
F AP Yol ABYR Laaich A FA
18.G8) FAHE 2243} 3-8 mm A7) GEIN GE U]
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£E2 FAESTh AAETA stel A T e WS G
¥£02 22 cumulus-oocyte complex(COC)S A8 3}
HEPES-buffer7t 3% Tyrode’s medium(TLH-PVA)(Bavister
5, 1983)2.2 335 A & Aefds oz 13 A
ek I 4% dAC Wt 10 IU/Mml hCGS 10 TU/ml
eCG(G-4877) %= 20~80 xg/ml FSH7F 337 500 119 A
A& Wk o] B0l AdE 4-well multi-dish(Nune, Roskilde,
Denmark)®} 7} welloll 50~80 71¢] COCE ¥l 39T, 5% CO»
o] 27 22417 Mgt eh O ¥ COCE 280 X
THA G ulgAez 33 AAT F =22 ZH7 A4
& i gRel A FHE 18~22A17F T M AEt S A dsS
FEstdch

. S N ZO| ZH|

U=z o] A A NH e K A FOIHEE 15%((VV) &
Hlo} 8 A (fetal bovine serum)°] EFE Dulbecco’s modified
Eagle medium{(DMEM)®l A $3 monolayerE FA T W7}
A W FaIAth Monolayer& 4 T8 NEE F71=E 72~
96A17F St wlFsta] contact inhibitions] 2J3F HPH O T A
EF717F GO/GL710] FNFHEE st 298 A2E
7} 9bE. A ynict E U3 passage(3~7 passages)S AHE3HS
o iGN EE EYANOE AHelste GUAE F AL O E
% 0.4%(w/v) BSA7} £38 TLH(TLH-BSA)d) 7 %$-3l
ol 2ol ALE-E9 T,

4 NME #o|AT T WM

A4 g 40A1T Fo] GFAEE AAYR GAE 5 peg/ml
Hoechst 333427} 39 vlA] 232t wX|(calcium-free TLH-
BSA)Y ol 1587 AA &4t FAE Al w27 vl
A=Z 23] o}k AAF F 5 pg/ml cytochalasin B(CB)7} A7}
2 PAEAE vAaF o2 &7 3338 Z(TE300; Nikon,
Tokyo, Japan)dlollA 17- um beveled glass pipette(Humagen,
Charlottesville, VA, USA)S AM&-3td GRIZHE metaphase
oIMIT) g4 A9 polar body(PB)E S5t &asigict &
3 F FAANEE 2] perivitelline spaceol] F Y3t
A th. Cytoplast-cell coupletsE 0.001 mM CaCl, ¢} 0.05 mM
MgClL7t 2%¥ 280 mM mannitol solution®. & &7 187k
ARAAZ & M EEFAX(LF101; NepaGene, China, Japan)
€ o439 1 MHz, 2 VO XF AYC =2 227 I8 170
Vimm 3 F A¥LZ 50 psec 5 23] A AEFES
=8t Walker %, 2002; Song 5, 2009). A7 &F 1412+
3 dAE #FsS §F 455 FAsH ATSE dAE
0.01 mM CaClL$} 0.05 mM MgCL7t £8% 280 mM man-
nitol solution®lA] 120 Vimm¢ AAF AUYSE 60 usecF et
23] SR 438 AE3AT. T DAY Hee A

A 4447 T PR7Y Qe PAHE Mgt AM XS o] 4
st 293 2719 AVAFe2 8438 fEsTh
F 23 MX|2L A 2l f

718 B3 23 a9 2 O3 W AME oy
A2 247+ 5 pg/ml CBS 0.4 pg/ml demecolcine®] X7
A ol oFelell ol 4N 7t Fot wikalAth A HA F
2 3 IS AYus o2 33 o] HA S F mineral oil
S 2% 30 pl £33 ALguFy viFd FA 39T, 5%
COy, 5% 0,9 90% N9 Z7A3tA 77 A &) v Fatsiet.
ALk 29 2 79A) 7 £EE R uNE R WEE
& ZAbetTh 3 HiREE =7 2-E Hoechst 333422 HA
3 3 FAPuA oA FFsA AESE AHFSAT

ped

EE

6. M2AY= HXe GSH s 5F

CellTracker Blue CMF,HC(4-chloromethyl-6,8-difluoro-7-hy-
droxycoumarin; Invitrogen) AH2-3ted WAke] intracellular GSH
level S =73 8% th(Sakatani 5, 2007). A A& 44417+ T4
7t Ao 2 RE GFAEE AA 307048 MIZ] A}
Z 8%t 10 #M CellTracker7} £ TLH-PVASIA A
33 AdedlA 3087 st O F dAE 0.1%(wW/Y)
PVA7} £EH D-PBS(Invitrogen)o| A M A3 & 10 «19) 7]
AR o2 27 33307 (TE300; Nikon, Tokyo, Japan) 3}
A 370 nom2] UV filterg AME3t dA-E #&a ot da
o) 44& ALt tE o] &5t TIFF formato 2 #7333
= <‘;_]'Z]-9/} 33 7= & Imagel] software(ver. 1.410; National
Institutes of Health, Bethesda, MD, USA)E o]&3lo #4138}
Ak A% WA CGE A WMFH dAE 12
gt} e 29 A& GSH B =& AR A

7. A HA

Ag 1M A5 wj Ao &7 22417+ 5% 10 1U/Mml
eCG %= FSH(20~80 gg/ml) A7t wh2 dxie] A<
2 oy 2 bzl AISES ZAEET 48 204
Ag 1o)X TG PEoE UAE A g A
oA TS ATt NYLKEL HEFCEN A=
iAol A7HE eCGS FSHY 93E ZAMSATH A8 3904
= AAAFEEEY £/ 2 TR BE Ig4E ¢4
Axd A& g H37e] 984 4 AHey dsdAs
3 sld AZW GSH B=5 33

8 A4 =4

A% AFE Statistical Analysis System(SAS, version 9.1;
Statistical Analysis System Institute, Cary, NC, USA)& ©]%-
3 vt M3 ¥ d(general linear mode)E EA3th e H
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#7+9] ZFo)i= least significant difference(LSD)E ©] 43l p<
0.05 F&AA FARE FA4E AU 27 meant
standard error of the mean(SEM)S. 2 vehi oich,

4

o

o]
o ds 3 B W Fol HUsso 0jXjs ¥

A s W 271 2247 E2t A% vkl 10 T/
ml eCGS} 20, 40 2 80 pg/ml FSHE Hrbsle] W=tE wik
g A3 dxY AEE D7 89%, 88%, 89% B 85%Z BE
2o £F T FSH $E7H) §93¢l 27t Vel ¢
gte). o}F2A =g dRAE A28 45 e 9 9 24
& FET A BEEL 86%, 88%, 89% 2 94%E £ 3
9l zol7t gigloy, wintx dAZe BAEL 747 47%,
38%, 47% = 64%E 80 pg/ml FSH A7b70) eCG R 20 2
40 pg/ml FSH F712 vls) fo828 & A% S et
W THp<0.05). it o] By MEFE 33~3708 A

HE 1 Melds WU HIIE eCG i FSHIL HA| R}

7ol F2FQ ko] 7k YIS THTable 1).

AF 2 MM HiUHO| HIIE eCC Fi= FSHV HX| &
0|4 LiXtel MelHgso) fixls FE

Aol Ae FANAM 27 2247 B¢ ZH2 10 1U/ml eCG
9} 20, 40 2 80 pg/ml FSH7} F7HE wiokdoj A u Fa}hed
Aeg GAE o435l AME Hola g AT F A
Sof A wpeFslgith. el FAHN R §ES 2
79%, 83%, 79% = 78%Z 3t -89 zol7t HEHA
oottt ol vixle] B4 82 ~88%E £9]H ¢l Apolrt
oy, Mty SAZY 85 147 17%, 11%, 18% 2
25%2 e eCGE FSH Abeloll & 8221 &) 7 gl
v}, 80 zg/ml FSH 7o) 20 pg/mi FSH A7tel) vis) &
gdog & vty FHEL Vel Arhp<0.05)(Table 2).

S s EE

AH 3 HYMS LU HIHE eC6 E= FSHIF M Q1Y

CERtel M ZLf GSH s=0f DIXl= HE
wzte) AZU GSH FEv A4S wgde] 3H7ig &

ey
=

Table 1. Effect of eCG and various concentrations of FSH in maturation medium on ococyte maturation and subsequent development

of parthenogenetic pig embryos

Yo bf embryos developed to

Gonadrophin No. of oocytes % of oocytes  No. of oocytes No. of cells in
(concentration) matured” that reached MII cultured > 2_cell Blastocyst blastocyst
eCG (10 TU/mb) 146 89+3 126 86+ 1 47+1° 35+2
FSH (20 pg/mi) 154 88+ 8 133 88+3 38 % 3° 37+2
FSH (40 1 g/ml) 155 89+5 137 89+1 47+2° 33+2
FSH (80 ug/ml) 157 859 133 9412 64 +3° 341

MIl, metaphase 1L
* Three replicates.

¢ Within a column, values with different superscripts are different (p<0.05).

Table 2. Effect of eCG and various concentrations of FSH in maturation on in vitro development of somatic cell nuclear transfer embryos

in pigs
Gonadrophin No. of oocytes % of oocytes No. of oocytes % of embryos developed to No. of cells in
(concentration) reconstructed” fused cultured” > 2ecell Blastocyst blastocyst
eCG (10 IU/ml) 159 79+3 105 882 17 £2 33+£3
FSH (20 pg/mb) 158 83+6 111 82+3 11£2° 343
FSH (40 pg/ml) 161 79+5 105 844 1842 35+£4
FSH (80 pg/ml) 160 78+ 4 103 872 25£3° 404

® Three replicates.

®¢ Within a column, values with different superscripts are different (p<0.05).
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Fig. 1. Intracellular glutathione (GSH) levels of oocytes that were
matured in medium supplemented with 10 IU/ml eCG and
20, 40 and, 80 wg/ml FSH. (A) Epifiuorescent photomicro-
graphic images of oocytes detected by Cell Tracker Blue.
(B) Relative level of intraceliular GSH in oocytes calculated
from the analysis of fluorescence intensity. Bars with diffe-
rent letters (a~c) are significantly different (p<0.05).

229 FH B FE4 98 foFHoz U £E 24
At FSH7F A7 $57F $74848 A EU GSH 5571 &
qH o2 F7HAhp<0.05). & 80 g/ml FSHE 713
7% 10 TU/ml eCG H7F2ol ¥lsiME M EW GSH level &
FoH R Z7HZ th(p<0.05)(Fig. 1).

i

4

]

a

Ads A gt H7te 5289 TR 2 5
E7FHA s A A 9dsH T Bl da 2 dlo)
A g ALe gl vAE ¥ 2AE A 80 p#g/ml
FSHE A 945 Wl gtol Hrtstel datg A5A2 29 10
[U/ml eCG 7+l Hl8) d2e] A EW GSH levelo] Z7}
B3, TAEA R AAME Hold Fo) Aepdgo] FHE

A9 Mol Aegel pAE A 217

RoZ Yepth

A s wFeol FrtE =
o Aol E B IA AFE
t} Ao B CGE AolA 71 w3t
T ZAEFoEN A2EZAS JOEHA FIHAA 27 o) 2
goll B2 23 9L v AT BV FUHSamande F,
1981). ¢4, FSHe w29 vldsted date ALdss sk

BaS fEstE Ao T HIEckSha £,

2009). B T2 I 9 Ao a2 FSH & oCG ©
% RoHT hCGE B8 FEFoIZH 1 axdgoz oF
o) A H(Zelinski-Wooten 5, 1995), ALAH&SE X &9
Z7}12 7b4-&tHFunahashi 5, 1994). ¥ A-7ollA 20~80 pg/
ml §%2] FSH eCGE A& vkdo] H7sige o
w2 Jegoe A Aol 7t Vel gkgron, &4
FAGAL AL T2E £F W Lo o8 F9F
o2 PGS Wkth o|= eCGY FSHel o8) 3 e g3
£ X gghoy oiulk MEZ &) JFE WHOEAH
o|2 <& w el ztolrt VR ROZ AzbETh Al
Sl @yt s2FY P AME Hol2] izl A<
TS A AS 2tk &, FSHE %7120 pg/ml

A 80 wg/mlE F7Hol wal wivtE GAI R A ojds
o] Z7tsl= ATS Btk olg HA dAY AdALE #A
oA FSHE H71el9S = FSH7 33 MzRA Aso) 33
< v AW, FSH ¥%71 5 [U/mloA 20 [U/ml2 Z748 A$
Aol NAEIL F4A < spindle PHEI FNA FE
o] Z7t=ol(Sha &, 2009), AHAH 22 Ao} A oge]
A B HALE 4TS nAYde 2% dAFAn
Xk ol ob= wHE F3 X9 FSHE & A4S AsA7|H
spindle®t G A ] WA AEE st Axdo=g
WA G BeE-S dogivhE HIE 3 tHHassold 5,
2001). HA vgds dAe] AYgAsed= FSH AXIAL 2
A Fo Wt ot FE7F AMEE Y It Samartzi 5, 2008;
Ye 5, 2007). 2 A7 E 80 pgmlE AU FEE 3k FSH
o 238 AR} & 7oA AHEE FSHY 220~
80 pgmhe TFE ATFolA19) 50 ng/ml(Ye 5, 2007)°]1} 0.5
mg/ml(Samartzi 5, 2008)9} wj$ & o]z} v}r] wj&o] FSH
T mE ARE APHeE L} AL Brissith
whebA, dAb 4ol AL EE JHATEEE] F/(ECGH
FSH), fel(Hv =& HateA) 2 A Fo et 3 5o
ZAbste] ARS-E ol AE Ao E AZGHT

drAEE WY e £ B T 84
Z 3luE 4EA g om(Kikuchi 5, 1993), 2dA YA E
7} oxidative stressZ2F-BH WAE B3t A9 HAHEL =
ZINAHTHE E27F ItH(Fatechi 5, 2005). & AoA 2]
e 22417 F-9F 40AZN Y SER ) /9 Fro E

o

A713 A



218 39, Z3E,
STAEY WY AT E SUFHoT FFE A BE Z9
A gFAES] AT PFo] Yegon, B Ar e A
7l zpol 7k VeREA] @skthA R vl A A, o)l & WA
B A7t dAe] AsFa 99 24 e #ojy o
F5E B3] 5T F e ARV ot AL 9n)
t}.

GSH+ thiol H§#A19] A&A BAZ B4 42 (reactive oxy-
gen species; ROS)S] 848 AHITgo2ZH HNEE REFT)
A4 s FAANA dTAEY AL & 2718 E A2
GSH levelZ dAte] A2d A4EE BA3E 23 AR
9 shtolm, A A553 DAHE dFo] UrH(Takahashi
%, 2002; de Matos$} Furnus, 2000). 2 234 80 xg/ml
FSHE A &< wi gl Hrlstd e o Asdate] A2y
GSH levelZ ¢CG 18X T2 FX9 FSH I8 vls) 9
o2 278l c) T3 20 p£g/ml FSHE #71s 182

€ 25 W3l FAHeE 32 AEU GSH level S YEN
At ol Ads FAAA viFdo] HrtEE FSH 5%
7F A A s dAe] AEF s mg 2y #4719
°om F2% FFE MIATE RE YuiFts AAEA, o)y
g AEA s A sl 80 pg/ml FSH Az oA ¢
A8 wgso] MAE A2 Az

(ol i

2 479 542 $A ndsdae] A 2 AANE
ol o AALEES FAANE F e AdAS WP
A W AHAFIEEY T/ 2 FEE IABIE Aot A
s v Fgel 10 IU/ml eCGS} 20, 40 2 80 pg/ml BE
o] FSHE A7t sl g 7] 2247 59 dAE mj %
g F ZER HUEA & MFYolM F712 wj ket
A dsE FE3 A A3 AR vAdE Gl & A

ARo, T B L AT Holy o] F 9 HYAKE
80 pg/ml FSH A7HrolA 713 &4 Udeydh =8, A%
28] A ZW GSH level =3 tF2 Az ol H8) 80 xg/ml
FSH A7}z A 713 24 Jetkth 2285202 iR oAy
=gz AdAs FAA A4S v gl 80 xg/ml FSH
S A7te dA) M2 &S AAgeEN HA) gy 2
A FAAZ Yol G Ao B{FE FXse Ao
YT

o2k
rge
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