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Developmental Capacity of Porcine Qocyte Frozen-Thawed
at Immature, Maturing and Mature Stages
Choi, 1. K. and H. B. Song

College of Natural Resources, Taegu University

SUMMARY

These experiments were conducted to investigate the optimal maturation stage for cryo-

preservation of porcine cocyte when the oocytes were frozen-thawed and /or exposed in cryo-

protectant at immature, maturing and mature stages, The results of this research are as follows;

1. When the oocytes matured for 0, 24 and 44h were exposed in media containing cryo-

protectants or without in vitro, the rates of cultured oocytes developed to metaphase II
were 44.0, 45.0, 50.3 or 55.0%, respectively,

. When the oocytes matured for 0, 24 and 44h were exposed in media containing cryo-
protectants or without in vitro, the cleavage rates of cultured oocytes were 18.6, 19.7, 47.6 or
50.9%, respectively.

. When the oocytes matured for 0, 24 and 44h were frozen and thawed using vitrification or
not in vitro, the rates of cultured cocytes developed to metaphase II were 4.3, 7.1, 46.7 or
62.4%, respectively.

. When the oocytes matured for 0, 24 and 44h were frozen and thawed using vitrification or
not in vitro, the cleavage rates of cultured cocytes were 2.5, 2.4, 10.2 or 49.6%, respectively,
(Key words : Immature, Maturing, Mature, Porcine oocyte, Cryopreservation, Exposed)
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gL & F e Ad# FAHE /K2 Yo} (Piet-

erse 5, 1991) o}& A (zygote)r} oo H|s)
olz]go] Brh(Hochi %, 1997). dutH 22 dxp
B4 AR S R SA e M 2 F
A, 3 F FHARIAE AANIE 3 S 718y
Yoz 33 oy FAF{RG FH4 o 9E]
ool g3 F S L] ofHE vl e HAFolt
(Schroeder %, 1990).

52, §3% 3R] &L HAol Axd A
< AE9AY A GAA ) 22 Qe vH LT
Q WAL xof Wl - uzstd F4, §3
g 0)A v (non-disjunction) 7} T3] G4}
A ] o]gol} o]5=H A (aneuploidy) o] F71E7] o
Bolaty B3R (Van der Elsts, 1988; Sat-
hanathan &, 1988: Pickering &, 1990). %3t A<
w29 A dEEAAY e&oly 54, §3 A
GHZA BR) EAse B3FFel 2/EEEA
U} (premature cortical granire exocytosis; Schal-
koff &, 1989) FHule] £l &Aoot AsdyY
(zona hardening)o] MAsle] F3 F el A&
& 2 £3&Y A o) dFA F& GAA o3
WA Ne7h golAtk B3 (Al-Hasani ¥, 1987;
Carroll %, 1990) 5|3 g1}, ole)] we} A&dat 52
BE7&0 digtezA WEAE A7 AYA
uldgdate] 4] olgjd BAAL #48 F AL
Ao HZ AN Q= sk F, 1997).

7t glolA dAtel $2& 4A(Schellander %,
1988), sHA (Didion &, 1990), E7](Al-Hasani %,
1989) o)A o]Fo)FHon, 718} EHFENME vhe
2 (Pellicer 5, 1988), §2€ (Quinn ¥, 1982), At
& (Trounson} Kirby, 1989) o4} A5 o] git}. &
29 E7(Al-Hasani %, 1989), 43 (Kono &,
1991) M S GAZTH 228 Qo] YFHA
3L, Ate) Z5-oiiE ol AF€ vk 3tk (Chen,
1986). 2} o3 A oM FADIAZYLE ARt
Atel] A7 o7t |idt.

wAte] 54E A4 (Leibo, 1977; Lim ¥, 1991;
Schmit %, 1993) T+ vjAd4EA (van Blerkom,
1989; Rubinsky &, 1991; Suzuki®} Nishikata,
1992) A AL glet o]E ko] FAAe
g AFATArE Bz b ozt Bk dnbA e

2 3AEe U8 A g8 2 X)) gid §
2| g &4o] Ar] 53] A EA A (cytoskelton),
WAL $39, 50 € H03AgY 0 & guky
Z9} Baptze] Wyt wi2A dri(Parkse} Ruff-
ing, 1992). A& ¥ ¢e] 2 A] Hamlett 5(1989)
7} Rall(1992) & BAREA Y] =253 W45 &
ot metaphase I T I @AM wWEALe} 9] &3t
He| w3e] wE &L BRI, vjASG XD
o] 4 Mele vR3AQ 435 (aster) o F4Ho
2 Ak A v dojue Ao g RaEHY
t}(van Blerkom, 1989). A2 dzle] @A aA o] =}
& F74 4 g3t Schroeder $(1990) & A7 oA
G E A7), A4 L wFE 32 54,88 &
RAEGZ B o] vjFd B eA P Egton,
Mandelbaum % (1987)-& AbgelA A4 R nlAds
e} FAoA A7 FART JEG] ) A%
03 k.

2] wope] A4 i A7t 23] AAE A
e gzAez FAHA e A dxte] FE9
I FEE AY QI B, §53 O] e
A3 w2} clgo] A uAs dxpe] YER
& A7 slow AAE AAdte BIE Qi
H$A vAE GRS BERE AT o S5
A%< genetic resources® WS FEIA RAY
F Qon dxde] OF §ust v §oldAL, &
A} ol &-9) oy 1A ATadL H43 ¥ $ o
S5E §AYY A RERYG oI {FAH
o|27|7HA] Be o]H o] e o= stjErt.

G & ATE AR T AEEAN AN
4ol A vx ] A%, A5 2 A
Agd vjAe JES 2AEAA VG, AE5F, 4
£5.9) 371A) J5AAY GEJL FAEAA Y =2
FAY FH3 AESEF WEE S-S v AR
2R '3 G¥x e FAANNE AAA Y
ipiae

Ixz 39y
1 S| Helds

AR A Bed daE 100IU /ml penicillin
G, 100pg /mi streptomycin sulfateE ¥71§ 39¢C
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o] AEYEF7E @7 B2 AA s 1~247 ]
el dgdz kst AT i F99 o
EA7 g9 ARY td 0% ¢F 7totAE olg
o] Yael RAL 2583, 21G8) FA A o] FF
¥ 10ml FA)E 2~6mm Z7)9] BEE FA F
15ml YA F B8t 1087+ FA A &
e QARAT o] FHES AHS 4mg
/ml BSAZF #sbd PBSolA 34slal JFdL
pFF(porcine follicular fluid) AlZd] o]-&-3t}.
3y dxee A Est XUsiA FREL 3X
So| A xAo] FUF AT AP Aol FAsA
o},

Ay SIS sugdes 33 A
% mineral oil 3ol A A 2HE 2004.L9] A5ulA ol 30
A VS IERE AA s 742t 0, 24 R 4443
59k, 39T, 5% CO, wl G704 Aauldg AAlst
At

AAREGAE A8 AXA G2 AT 2Fe ¢
EHe njAd<L(germinal vesicle)JdolB R n)jAd<
(immature) G@AZ ASHL, 2407 A5A 2F
& LH surgest GVBD Alole] Alzlo] 244]7ko]be
B3 (4, 1997) ¢ &8 4% % (maturing) BA(GV-
BD~MI)=Z AsHz, A o} 43~46X7F &
¢t vl eF3r e 24 metaphase I17)9)] EE3lth= B
3 (Edwards, 1965) 9} 42417k Al9Ade: Al AaAy
ol % wiuggol 7P HWsithe B3(Kim %,
1994) o 8l 44M7F AEAD 25 A&5F(ma-
ture) QA2 A3t o] A& FA37] A8t 0, 24
D 44AZ A FET FAGEGS] A543
= Table 13} 7k},

2. Juto| =l 83

AeoA Z AueAle GEFHES Arav 5(1993)
o] &AM (vitrification)2 <7t Wy sy
20% FBS7t 3718 PBS2 33 A& % 20%(w/v)

-propylene glycol + 0.25M sucrose §%o|A 587H

By 3 40%(w /v) propylene glycol + 0.25M su-
crosed] &7 0.25ml straw(IMV, France)o] ¢X

& Fstel 12 ol AANAAe FX AT
strawx= powder®2 %-¢18l2 heat sealing3dle] 412
A Bewel nlg] Fu|g LNa(—196C) EHA
102 B¢ AT g 54 FAFLEN 234554
4 N ARAe) LNo) 214 " gabulette
+ canedl] $23% strawe LN ollx &7 ¥ LN,
containero] B.#& ]l

524% straw 37T water bathe] ul2 F X314
35t strawr} 74A7] BAsE €F ¢ glenz
AL 1027 ] ¥ 37C water bathollA -§3j
sttt g8l€ strawe] WEES petri dish(35mm
x15mm ; FALCON, USA)Z &opio] B¥ e
BRIgH F 0.5M sucrose£-4#} 0.25M sucrose-8-4
oA ztzt sE7F FA S, 7 el Yol 2~38 A
A3 & F7MAS0] B GE XL NG Wil
N A& FEAth §3$) A g By
z} @Al A& o] dolrheX| ¢ vidd HHE
Bt

3. Mjel+H

B AYe AH-a AL M go g Ho Y
9] EDTA Diluent Concentration{Art, NO. 9000;
UNTRON, gintz) 2 848ty A I, CENTERAA
AYPA7A A7 oo xlste] AR EA ]
80% °149) A& AHESiTh

AAE 0.4% BSAS 5mM caffein sodium ben-

Table 1. Nuclear status of oocytes cultured during 0, 24 and 44h

No. (%) of oocyte

IVM periods
before Examined Reached at
fixed(n)V GV GVBD MI AI-TI MI
0 156 126(80.8) 30(19.2) .
24 131 20(15.3) 53(40.5) 54(41.2) 5( 3.8) 2( 1.5)
44 140 11( 7.9) 7( 5.0) 22( 4.7) 22(14.7) 78(55.7)

D Time of fixation after the onset of culture for maturation.
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zonateE F71g BOYe = 23] Y4182 (5008, 58)
¥ 454 & AARL B AFFE7 5X10° /ml
o] HEE AN AR A wjFEAl
100.09] 7} dropg A&E F COp wid7]olA %
FAZ vl 2L Gof 3087 A& AT £
Aol ol &t ASHM I FEBL 0.4%
BSAZ} F7td BOde g 38 AF 3 A= dropo
10~20704 W 3% stk AT dEFLe &
A F 6A7te] G Fe] RakE Fxpot drA
g ¥slez A 10% pFFrF A71g TCM-
1990 2 487} vlt} 2@a}n, FFA X9} Fuigs)
pi A=

4. SHUXR|Ho) &S HxU| MM X}
o W&

FAHAAA L xFo] GEZ A& vl of
HE TE PlAe A 2ABY] A3t 4 B3
o] AedAE vidg, AEF, 4aFY 335
o] FEgAAlY =523 F 447, 2007 R 0
AZE 7SS ANE oy dE@Y d5eF ¢A
o iR e E S YA G =&31A G 47T
W FY dizTe vla AU FATAAN =2
# F X d¥ e 359499 (Byun 5, 1991)
S o83t GEYL] 458-S dFs, FEY
YR diE £ F 6AE vl 24000 A
Hgdes A@3AA FFAESG} FujFs 4As)
I A vt e g SERA.

5. 53 - Sdgt dx2e| Held5u Hixiol W
T4 - S GER H53 vdgol oH o

e viAe AE 2AP] A3t 4 GERY P&
SAE vdE, B5F, 455 32§ o]
T2 - Y F IS S AT Og BB 4
&3 3R wigE YU E F2 - §33A ¥ 4
AR M FR gz=7o v #EE F2 - §a
F dxP dF e FEINYE o188t B
A&EE B3I, YA d¥E 73 F 6/ E
o 24217k vtk A wgd o wHSAA FTFAE
St FFE LB Bt wipd g AEE B3R
ot

6. B2

Z AEAHT FALHE FAFEE A 22y
¢l SAS (Statistical Analysis System, 1988) pac-
kageg o|&3tqtt. BEHe] YY&EH FAUY
vierg-2 Chi-square testE At A2 74¢]
FoAS ARRYL P<0.05 ol3tre A
Aol 2 43U

I &= 9 of

1. SsHUR|dol] c&st HEA HSFT siWE
=

2 A5 2SS FAFAA Y =2 F O3
o] 4&&S Y279 v BFE A= Table 29
2ok vl 2F ] A5eS vins B o 45L& &
23 EXI(MI) L& 0, 24, 407 R d=F A &
Z} 45.2, 45.0, 50.3 ¥ 55.0%% tlxT) Hl§] XE
A2 aFol YA FHFAA &% AT Tl
= A4S 98 F =3¢ vEsdRYe] M &

Table 2. Maturation rates of porcine oocyte exposed in cryoprotectant at immature, maturing and

mature stages

IVM periods No. of oocyte
Reached at
before  poomined

exposed(h)l) GV GVBD MI AI~TI MI (%)
0 166 23 30 22 16 75(45.2)
24 200 27 9 32 42 90(45.0)
44 169 11 11 19 43 85(50.3)
Control 19 7 6 34 29 93(55.0)

U Control is 44h maturation without exposing in cryoprotectant,



Table 3. Cleavage rates of porcine oocyte exposed in cryoprotectant at immature, maturing and

mature stages

IVM periods No. of oocyte - .
eavage rate
before ) Examined Developed at %)
exposed(h) 2~4 cell 8~16 cell

0 247 16 18.6"
24 213 16 19.7°
44 212 45 47.62
ControlV 269 64 50.92

1) Control is 44h maturation without exposing in cryoprotectant,

2. b Means within column with different superscripts are significantly different (P <0.05).

kot vl AT ol F4 2 Zole .

AFEe FEWNAA v, A&, deF ¢
EZGA A&He PS5 JFE TR GUA
gk AR wjdbge] g vl AE golrr] 9
g 7t AgdAle] dAE FHRAY =& F 5
g g Mg gg d2To) vw #A de
Table 35 Zth Axo] @45dE dAe] £E&47.
6%)2 2T 288 (48.8%) 7 F-2at QA E
A kot A4 (18.6%) 3 45F(19.7%) 9 =
&3 A= f sl we 28e-E et (P<o.
05). 28U vl 289 RE dAs wiREsx] 2y
A B3I 164 X714 E& o] FX|E Uk, o4l
A B uiel 7ol Agol daHA ke dAl¢A H
A G2 FHAA =E2 ASHe dxTde A
Folle FFS vAA ot dAe] wee AA 3
' Qo= vt}

Van der Elst §(1992)< mA&d¥E&S AL
(227¢)olX PROH$} DMSO¢] =58 o =2 7+
< W3AH(spindle) o] Felo] QgL FA AT
0NN =& Adde A S 9452 (elon-
gated) ZHax(reduced) 5 Rl FFHUEY), ole
AEYG 2EH 2 o Aoz FFHY dtEe W
FAH(spindle-shaped) ¢] o]A4H& fabgitaL siich,

Taha$} Schellander (1992) & £ $&-& Fa3=]
Ao =& F v|gdatel AgdA Mgy 5494
H 2§ AFoA Fe A7H20%, 30X, 60%) =3
Aol ide 589 ol el gigkon, 58
EE 1084 =298 v As5dale viddo] A
He v v sdAls wwgo] X3 goulx] go}

EEATC] AoAFE ASYAEYG wdsdAst
) RS Rtk 2 o] U 4
3 2E# 29 93t Ao] olue} biochemical &
biophysicle eventol] 2] Role}sr 3},

u 5(1997) & AR wldsdate] A4 F4,
&3¢t PROHO| =& F9] B3& golrs A3
Tl $4, &M% 22U} 16.7%(1 /14) 2 PROH
o] :=&% WA} 88.2%5(15 /21) o} f2l3}A] W u
gg-g Y2 (P<0.05), o] F 28 BRF ofF
HAE A e T 94.7%(18 /21) ol ¥)3) H-2
A e HAsEe] JEGSS BR3P0,
01).

FAAA =22 uldsdRte] A& 9L
u)X A Ag AFe wwgele %S Fe A 72
o}, vhg-20) 4 GVEAE 1.5M PROH9) 15% =&
394 o MI7R|¢] 44482 controls} x}e]7} ¢l
oy ugsdARE 2FEEARNNE W HE5Ee
controlo)] ¥)3] WL o]F¢] ¥l 7} 2cell2 W}
dovt ot ¥E s PAEA B3 (Van der Elst,
1992). o] Ash= Cha 5(1997) o] AH vl 4 date)
AA&go v Gl ZAA olEAB R B 9
< =79 PROH =&3F 2§9] vlads zz
o] A5EL 76.8% 9 67.1%2 2Tt EXAT
FroF QA ol QAUTH= B} ),

ol el Azst RIE FYINA HA MASIED
9] 4, gaoA vehd 2 Hsee FAAA
A A e 25 o3 E&44olR] A9 T3
WRA o] A& A 8- ol ZAow BT



2 E9 - g6l HEae| Msgn Uxlel WHE

Z}7) & ALaAd e 3R vy 54, §
3 A7t AFE ALEe 3R 5L dFL
ulx]= & 2ANEP) 8o ASPAE M %, A
&%, A5Fd 30502 o] B4, §8 3 37}
A&E ANE g dA9] A4ES 279 v
a3 A= Table 49} 2o} M &A Y45 52
F IET] AE5LL 4.3%% 7.1%8 3] A=
Fo) Yajule] A48 @Bstgan, 47 A4S
¥ B4, §u% 453 OXBe) &5 46.7%2
54, $33A G2 dF2T7(62.4%) ) vlsiM e B
frolsiAl ¥e AEE&-S Jeli A (P<0.05).

Z}7) g 4«eA HA Gx#e) F2, §3 A
A7t AF A&HE G #3E 4 2] JFL
uAE g RAE] A8l A5DAE v, A
&Z, 5T 33§02 1o B4, 31 F 371
e ANE F £ S 8o giz27e v A
wale] deg 2 Table 59 7t} thzT79] 74 49,
6%7} 2cell o] o2 widrerg & whA, v)gs, A4
Z 34, 539 Ags AR A&5aA dASL A
2 WiUg S-S ANeH ol GA] 4eellojr] vt
@& AA A oldolA Bz ule) 7o) 7] g2
A&AA (M, AE5E, A%4F) ¢ de =X ¢x
o] T4, &3 M2le x| A& e wd
o) Y F%& nlX e 2oz ey

B4, §3 Mg o A 289 @t 2R 4 A4
A7 gshe Y5 R B vSYE
T2 GV, 247 A5 E 5T dERL GV-

BD~MI, 44747t A&t A3 d2dS M1
oA z}z} 49,7, 57.7, 46.7% % THE YA S GARTD
A Uehte 2108 Hol 54, §3 F Ui ¢
A7F AESA £ oz Beld, HA Gaie] A&
AL dn)7 so)A §eko g Waalz)vr oy g
3] g3ld Aoz Aase A8 A9 o
FYAHLE ol AL A% S A% A4 =
T AHS-sE T

van Blerkom(1989) & ulAd g abe] vitrification
F ATz At dehde &4 (i) vAds
Qa9 &2, (ii)AEAI} nucleoplasme] &3,
(iii) sete] npg HolA gaFe] Ex) 5 A 7Hx =2
FEIFE, o] oL Be Ut TEEXT R
¥ 358 & e, o Fe Follw AFe] widd
d %L £ F oL At & =& F 4 s
Al w& Agolle Afolrt vehtA] ¥ont wig
o) 4 Jehle o]t E & U& Aolut

Rubinsky 5(1991)& sHA ¢} $2® nAsHE
T A AL F AL 25%%ro] metaphase I T
I =23t stgded, & dddMe ozt @
< AA¢g 990, Didion $(1990) o] siA] A&
¥ T2 F4, 83 AF trypan blue Ao X
Az FFARE} BF Holde dXET] M g
3, M ET AdolglE dE o] 53%, MEAS 3
TFHEL BF §& dXT] 47%E Y& A9
AT B gk Aol fALs Z2ES AR

Lim %(1991) & & vjdsdalel $AA A 1|
A& (0A7 A&F F4) 4R 54, 51 & 2
2 AEET AN A GrETEo] AH5FolAt

Table 4. Maturation rates of porcine oocyte frozen-thawed at immature, maturing and mature stag-

es
IVM periods No. of oocyte
before E . Reached at
H xamined
exposed(h) GV GVBD MI AI~TI MI(%)
0 161 80 53 14 7 7( 4.3)°
24 156 35 35 55 5 11( 7.1)¢
44 182 14 14 48 20 85(46.7)°
Control 194 18 18 41 3 121(62.4)2

) control is 44 h maturation without freezing.

b, ¢ Means within column with different superscripts are significantly different (P<0.05).



Table 5. Cleavage rates of porcine oocyte frozen-thawed at immature, maturing and mature stages

IVM periods No. of oocyte
before ' Developed at Cleava;ge rate
exposed(h)? Examined o4 cell 616 cell (%)
0 323 0 9. 5¢
24 293 0 2.4¢
44 205 0 10.2°
Control? 252 88 49.6*

D Control is 44h maturation without freezing.

a b, ¢ Means within column with different superscripts are significantly different (P<0.05).

A5F(6, 12, 18, 24Nt A&F $4) Ul vy
AT L, ZE B} Scell o] WA ¥
g Bk E §3 ¥ g3 FEE Uil

U4 ) 2ge] welels 1.2t Schellan-

der F(1988)2 4 viAsG¥EHR £4, 88 T A
E&0] 88.9%= ¢ Eoh A=Y, T £ A7
A3 T2, 0T 3G FAHA &S 3R H)
olZ o] W3 E 2 Al {FASIT R & Schroeder 5
(1990) 3 tZAQ Ao HA ¥Ae] S &
nle 2 = oi2 FE9) Uxtrt} cryogenic AF ) ¥
Z3z, AB7A HA dAe] AW S A
g Fgol lOBE o] AYA ALEE 52, 439
wigo] HAl drle] Aje AW Y ofd £= U
o & Ak

£ AFoA A&l A4FHE F A= B3}
34417 A4S FAT AEF 3R] F4,
3 F Y%L §4, S &S U= vt
Ho} @& AL4ES Jeid e, olide YEday
A ol Atol 712138 Ao 2 Azt (Glenister E,
1987; Carroll 5, 1989; Lim %, 1991). Zhao &
(1997) & B2, 31 & Fxpe] v 7R oy
TEM(transmission electron microscopy)-& ol-&
g A o3k 54, S vlgsdRE Ao
A AaF 9ol $4, F3nd vesicle Byt ol
nE&=go}, smooth endoplasmic reticulum
(sER), microvilli & cell organelles7} ¢} & W3}
7t dojyiriar st miAd S U} Aoy H&F G
7o) wig Y RE o AARE FA%L, o)
g #7AL& Fuku 5(1992) 9] Ru8% Yx3hgo).
Hochi %(1997)& W%, §31% Byt 23X @2

@At vla] 483 iyt o] wd-go] Holxle A
22 wol Ygd 9% &4 vyl Z(damage mec-
hanism) & & @] g4 384 AART 3%
2, 32 ¢ 4L VA4S DAY W7t 55l
A A4¢ 413 eARg Ay sdt

£ A7 Aot 2 FAxE 9-& Lim $(1991)
< WEE vAdSER YgsEs dggo] 445
o|AY A&F gl vl§ HolR& A tht 371A)
o] 7Hd & AUt “AA, FFF dAY &3 F
9] WY &L3 Bd5ee 259 mA 7| BTFZ (mic-
ro-organic structure) & thA] B v A<=}l A
microorganelles®] ¥] ¥ (arrangement) ) 54 &3
o =1ze 27 Aol Hol & oItk (Hyttel &,
1986; Sunstroms} Nilesson, 1988). E4), W=}
B5589L AxAdA Wk @ 495 3
o] dck(Fulka %, 1986; Moors} Crosby, 1986
Hunter$} Moor, 1987). A&, dHXe §3 &
AE & F27 8L 2 YN d7A
X9 E3E s Bolof "y sl oy duia
B4 &5 R 5HHY A= Bade] gz
(Wassarman, 1988) @93 g4 wlsliEe 6%
waES 437t Basisl, Whittingham(1977) & =}
& PApelA G R B3 {7 wE} §u] F
BEEF 2cel7A 2] W) Zo)7} Qs YA
¢ A= AUt

o] Zo] B BN B3d 97AAg vlasty
E o 2 A A Aolg Bgg B ol 4
E& YAME w¢ Fe SOl 2y WA
XY oM e ARG WAl &4
£9 = glenj(Friedler %, 1988), aneuploide] W
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AN g} Yrol= B3 (van Blerkom, 1991)7} $17
H 2o grog mAsIERe 48 £ARY A9
BA7)& At o) Lol flojA F4g AFAAL
AR gt E3 HRM FA G H sl =
Foll Hls] AT Fe AL MEy] HEFALTH
Aol TAGETAA w$ =0 A 719
g Aoz =g, =g Pellicer £(1988)3
Schmidt 5(1993) o} ¥3] ule} Zo] T2, gl v
& 599 99, daute] 7 2 A xe} ¢
79 a7z pzge B e ez Ko
watel vz &48 H43 & & e F24%
el Aol o Aoz AL

NEg 2

B dze HA dxde F4A7E 2A32A 1
A&, AEF, 45%9 I A5aAe GXxES
FHLAA =E23AY B2, S35 AJY5E
o AALYL-L 2T v AT, 2
£ goFsii o3t 7k
1. 220, 24, 4417 B¢ AW YT GEBLE T
A A 223 F F7HIAE A FES
A&&L 7Hz} 45.2, 45.0, 50.3% 22 FA 2T
55.0%%} w1583l
2. 247} 0, 24, 44N7F B el g GETE F
A A =28 F AP sta HIFHE o
dAe] W g 2k} 18.6, 19.7, 47.6%= 04
2+ 2407kl e A2 50.9%8 0 #-28)
A e e Jeplil ot 44Xk M=
o) 7k e tA] gkt
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