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Correlation of Oocyte Quality with Fertilization and Embryonic Development in
Intracytoplasmic Sperm Injection Treatment
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2 o AR PAFULL BYARA BYY ol YARY F2o) ATHOT 18T Yk AZAN IAFYE NG F
FHE, GUET SR okl Bk ol 74 2dlo] ol J wenl, uAel Aol mek 9L e Ao HaAA kA
& Ede) B 2 a7ddE AZN FATUE At dAs) ARl met 9L v AE Yohu] Astel AZLY B
F9eg A mzlols A3 Ae1Re 23R CCD ve Faie) Harstich. 22l deke] Al atel ATAW G
29 &) 9%, A2 Wol, Al A B7)9) EA A, WA AT BEAL B, 1589 ICS1 A9 F £ 8
BAE Wole) A v, BAAAY. AFHE AWEY $RBL AZDY FHEY BA %, AR o), Her) XA 2
718} &4 5o mebd 4@ AolE ehiA skt WAl AEnte) gq e Aol BE HAEE FATIAR) SR
wAel Azl el 397} 17.7%, el AZAE Gt wAe AXT] HY A7 L6%2 8 Fol (P<0.0DE 1}
ERASITh WAR Woke] Al A7) A3l BN 9% Aol UehlA Gotth A RS e, o4 BAs dy
290 BN AZDN FHES BE B WL A7} 48.4%, 251% (P<0001), F1B7] WE WALl v g 2t 35.2%, 19.
0% (P<0.001), SJ&7hh M 23 2771 SAske dAe H&-& 27t 53.3%, 38.4% (P<0.05)E 429 FxiA Fo34A4 =%
T AEA O AZAN BAFUE T FHEH AR voks] SHEL FRAGANN BAT U Fu s HBRAT Qe
Acz AREH, EAU AAFYE T BA) H3h88 WA AXeke] gash 4BBA} Sl 202 42y,

ABSTRACT : Intracytoplasmic sperm injection (ICSI) has been widely used to treat couples with infertility due to severely impaired
sperm charateristics and for whom conventional in-vitro fertilization (IVF) had failed. The extent to which the morphology of the
oocyte at the light microscopy level is related to the results of ICSI vis controversial. In this study, oocytes from 44 patients were
reviewed. The ICSI procedure was recorded through CCD camera. The oocytes were divided into five groups according to the pres-
ence of cytoplasmic inclusions, the width of perivitelline space (PVS), the presence of cell debris in PVS, the status of first polar body
and the flexibility of oolemma. The results showed that the fertilization rate and embryonic development were not associated with
the morphological criteria of oocyte. The degeneraton rate of oocytes after ICSI was significantly higher (P<0.001) in the odcytes
whose membranes were broken at the moment of insertion (17.7%) than the oocytes whose membranes were broken by aspiration of
cytoplasm (1.6%). More oocytes with cytoplasmic inclusions (48.4% vs. 25.1%, P<0.001), wide PVS (35.2% vs. 19.0%, P<0.001),
or cell debris in PVS (53.3% vs. 38.4%, P<0.05) were observed in patients with female factor infertility compared to patients with
male factor infertility. These results suggest that the fertilization rate and embryonic development after ICSI are not correlated with
oocyte morphology based on the presence of cytoplasmic inclusions, size of PVS, the presence of cell debris in PVS and the status of
polar body. And the degeneration rate of oocytes after ICSI was associated with the flexibility of oolemma.

Key words: Intracytoplasmic sperm injection (ICSI), Cytoplasmic inclusion, Cell debris, I vitro fertilization (IVF)
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AZZAW AAFYE (ICSDe] Az A j4A & ujoto]
Az TH o]T (Palermo et al, 1993; Trounson &
Wood, 1993; Redgment et al., 1994, Silber, 1994; Van
Steirteghem et al., 1994) A XAW FAFYES 548 &
A 7t BEate] kAl A Bes AP F e
FAEYER G} A FAE it Aol o] FAA
AU FE0] 20% P FAE] A5 dE] o]&F
2 9.

AZAN AAFAE Y F F49 delle dFE 92
7t 8435 A 7] d&o| (Sausa & Tesarik, 1994 ;
Flaherty et al., 1995), £3 o374 = B& =4o] oy
I A7 G2 Aol et g Eeve AHEC B
253 ¢t} (Alikani et al., 1995; Daya et al, 1995 De
Sutter et al., 1996; Gabrielson et al., 1996; Xia P.; 1997). &
Zoe gt AYFHA A FHE0) WL RGN
AZAY AAFAES AFEAGE, $HE, 38E, 9
-_‘30] Yok B 327) o} (Gabrielson et al,, 1996). Daya &
& (1995) Az AAFAes A48 daAd FHEH
ag & UokZ BRIk £ A2 ZAFde
A3 dAte] FHlo] %S A FAT /1] dAER
Bl A HlotE oAk o Aelx] YA 270 FAHE
2 A0E Hol 713 ARRH g wote 43
I o] WY ol Aoz Bdte HIE 3
t} (Alikani et al,, 1995). ¥tH A ZAY ZAFYse] 23
oF date] Fel Atojole AAAA} Yloe BIE Y9,
De Sutter 5 (1996} @be] Fejsh AEAY AAFYE
A F FHEF gAY A Atelde ARATt Y,
NFaA ] SR HYpHo] MEHOZ Avsh= Fxl
A AEAY FAFYEo] A3 5ol 2 4 UL B2
2E

AR & Aldate FAENA dojAE dAY 10~15
%A FR83 27) wobdAl o] Aufe} AHE ¥l 7|3
o] ZZEt} (Van Blerkom, 1990). o&& 713 9] A
= 349, AE, refractile bodies, T2 AT F4E S
22 FoloH, A 1A, 9874, FHu Axdd 4
27 AFE 9 28X YEE 7] obd B ER A X
Ao FAo] #H3A ¥ dAEE FAEY. ¥ WA
F A 013 ol 4 e FAlY A e ASE ol
Aol Fejor 2 B4 Alo|of AAJAE FAI oH &

$47 - RS - A%

WA 44

ALE I} Xia (197)= AEAW FAFY&E NPT
o A 1 =4, )27 (perivitelline space)o] A4 o], Wz}
ol 388 24 v dA7E 23R 42 3Rt vlatd]
T £ FHES B, o £L FH Y ot
dg & vtz BRI

2 dfdas gAY g Axdy ZAFYge A3
Atolo] FAFA U= AE Yol At A &f
£ EA9E, 37 Hol, 37y Axd A7 &
AR, Al 1 FA 9] e e} date] A xute] gy ue
TR E, $AE, 283 JAEY Ao FotH A Fr}.

ME o Y

Lo A

2 M Axdy ZAFYEE NPT 485 e
2 35k A7 S e # o2 ICSI progammed] 3
o Bt 1) oA IVF cycleol ] w2 +3 & ((20%)& B4
7% (78); i) AA ARl €54 BAL F7F 500,
000 IRkl A% (124]); iil) FAAZFLZ HAF&E B2
g AAE-d% (microsurgical epididymal sperm aspiration;
MESA) == 2823 ZAAH < (testicular tissue sperm
extraction; TESE)S Al &) 7% (153).

2. BBt Rt HEALol FH]

@& gonadotrophin-releasing hormone (GnRH)
agonist (Superfact, Serono, USA), human menopausal
gonadotrophins (hMG)¢} human follicular stimulating
hormone (hFSH)& AL&-3le /%3149 t}. Gonadotrophin
Fo I 3dARE 2992 42 A E vd #F83,
g 17g-estradiol (E,) 9 $EE 249 422 2389
o a2gjete] 4 20 oY ¥E7} 18mm o} H,
Ey5%7} 500 pg /mio] §$1¢ W human chorionic gona-
dotrophins (hCG)& 10,000 IU ZAtsidth. hCGE FAH
g F 34N el HAE 9, A2 ETE o] &3] UAE
AH AT

AF D FAE 10% synthetic serum substitute (SSS;
Irvine Sci. Santa Ana, CA, USA)7} #7}9 human
tubal fluid medium (HTFM; Irvine Sci. Santa Ana,
CA, USA)d Yo, 37, 5% CO,, 95% E71% %)
(Queue 2210, Queue Systems Inc.) oA 3~4A] 7} w5}
Aot 3~4A17 wl%F 0.1% hyaluronidase (Sigma,
H-3506)7} A7HE modified T6 v %d& A2 st BA)
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EE AAZA GFAEE AAT dA= 10% SSS7H A
7te HTEMOA 1~2A7 A= Mg &, A ZZY AA
FAeE Mg AR G 28 g, A 15
A7t #Ed A23rEdE 3719 A At Axdy A
AFdeS APt

3. &t ZH

AolS 2 H3E 3 37°C hot plateo] ] 3087+ A3 o}
<, CASA (computer assisted semen analyser, Cryo
Resources Ltd., Cellsoft 2000)& o] &3t BAte] &, &
4 T BT A4 Aol wekA Zz o
Hog FHHAUT ZAZAE B4Y = oA IVF cycle
(s)oll Al 20% mlEke] £ ES B A4+ 100, 90, 80, 70,
60% Percoll gradientE AR&3tod 380 goll Al 3087 94
2} (Vision Scientific Co. Ltd., VS-6000CF)& %39
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2540 £ AAE FFAth d4E AAE 04%
bovine serum albumin (BSA, Gibco, 11018 —025)0] A7}H
Ham’s F-10 jgdog dAEE T 23 AFT F
3% BSA7} #7}9 HTFM uwjgdo =z A Hate FH3l
o AARAA A3 A ARG Y A4 AR 4t
500,000 7|91 B2 AFEFQ A9} MESAE B3 A3HE
238 FAs 04% BSAZF A7hE Ham’s F-10 s} oz
23] Al H A, A HE T swim-up HHLE EFA 0] $L&
AAE 8458 F 3% BSAZF A7}E.HTFM vk 0.2 4
ot FH Y. @A LqRAY AFAE &5
g 7 e AAE AREER] A o Al F et £ 8

4. MIZE HXIFQ &2 HAle| ARl K&
AEAY AR=94e CCD e 94" =g &)
7 (Nikon, Diaphot 300) &tollAl, 2008) uj-&o)A A8 &t

Fig. 1. Normal oocyte and ICSI procedure. The cocyte had no cytoplasmic inclusion in ooplasm and cell debris in
perivitelline space. The oocyte showed normal size perivitelline space and intact polar body. The oocyte was held firmly by
holding pipette (A). The injection pipette was inserted through the zona pellucida (B) and into the ooplasm (C). After injec-
tion of spermatozoon, the injection pipette was withdrawn (D). S. spermatozoon, Scale bar = 20 um,
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o (Fig. D). AZAW AAFYe A48 FYrA3 (n-
jection pipette)2] W74 & 5~6 um, 73 7~8 ymQ A&
AHE8k L, AU AR (holding pipette)e WA 15
~20 pm, 93L& 70~100 ymZ =) AH (Sigma, P-2174)E
402 Bol microforge (Narishige, MF-83)& THEOJA] A}
£aatt. AxIY FAFded APIdN AARE
video tapedl] =813t 2, M EAW AAFEY o] TY T
e A E FFEAAY dA Y dHe dAY §EY &
A FF ATFAY A, 93739 g8, 430 AxF
2719 3 AF 2L G A EEte] @A net £
FatAdch 2AW A4 5 um o]} He AY, 4% 5 2de
s FHES 2 IRE, 284 gE 9RE FHES
244 g dAE FEAAG A1 FA} FEA Aok 4
Haltd Ao dAE FRIAUL, A AT g o
A, B3 AxE 271E idte GRS 28R gL

G Y

W2 FEHAG (Fig. 2). 28|32 dAte) A xgte] g4y
& HAF ] Soi7t T YA HEAS FUL 3R ¢
ke date) MEde] £d A9 vt AEAE FY
gte] ko] A Eete] £HE A2 FEIHT A2
AAZFAE F 10% SSS7t ArFE HTFM ulofaio] Woj
37¢C, 5% CO,, 95% F71% wWg7)el ¥ol kst A
AW AAFYLE T 16~18 Agke] £33 H3te AEs)
Ak P L AT T AL wjFsEA wjote] GANE S
AZAY AAFYE F 64X 7k FAS AT AR Hjo}
o] el Steer 5 (1992)9) W& W ¥, 819 4, A
)¢ Fuiv} AH o) ol wpelA ofelg} o] FE-E AT

Grade I : #F49% =79 &9} Aol ¢ njo}, 53
Grade I-1: #94% 2719 &3¢ HHo| 20% vigil
o}, 44

Fig. 2. Criteria for abnormal oocyte classification. Qocyte with cytoplasmic inclusion (A), Ocyte with cell debris in PVS
(B), Qocyte with large perivitelline space (C), Oocyte with fragmented polar body (D), D. cell debris, 1. cytoplasmic inclusion,
PB. the first polar body, PVS. perivitelline space, Scale bar = 20 um,
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Grade I : B7dg =719 79 AW §l= wio}, 3
@ .

Grade [I-1: E4Yg 2719 &9} AHo| 20% v
wjo}, 23

Grade I :ZHo] 50% o]l Hjo}, 13

¢ uio} Aejol ma}t 72} 5, 4, 3, 2, 19 H4-E Fo3)
I o7]9) wjole] &S F3hed embryonic scores T3}
of wjote] AEE FEAUT. GAE wjolFelA 84 X7
grade oA I-1 5 Hei7t F5@ wjok 374, wioke]
Aol = 64| 7] olate] wjoto]ArY, grade MeoA IT F
A7t HaLA $A L wjoke 474 S wlolE FA}
o A oyt FR, F& viole FHAREFAT
dal o= wfo} o4 13 Fo A -hCGY Foz
gl3t A

5. 845N welyd HA

Z JIREY SATE A AHL Abstat (rel. 6.
54, Anderson-Bell Co.)2] 22 test& o] &35tgoH, Pgto]
0.058.t} 2+& A4 st #4384

Z 3

1 MZEL HRFEQl s At
Z 44%7)9) BAZEE 50270 (114£5.74/27)9 dA
& iﬂﬁﬁmv}. o] oA F&H 4157] (9.445.07)/37))¢)

Table 1. Overall outcome of ICSI treatments in this study
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wxle] AEAY AAFYEE AP 415709 @A
ZAA 26870 2] bl A] 279] A o] FelEo] 64.6%2]
FRHEE 2o 13709 A DY APS IR
B1%), 709 dA7E A ol AL FAIAT (.
7%). AZAW ZAFYE F 22709 dAT} H3 "o
3%). AHeE £4E 268709 FAT FolA 8T £
AT AGYA 7N FARBEFT (32.5%), YA 181
MY FABFNAM 179719 A FLE TS A3 2 (98.
9%), 1709 #A3ee AFA NN Lo ZLHAL (0.
6%), 174 FATe FAGANM H3HAT 0.6%). 44
F719] #2 F AAA A BF FARES 177]9 84
E A 435719 fApol A 1597 (B.6+1.37/F71)9] o
o}Z 0|43} T} f-hCG AAMA F wjolo]4] & AT 435
7] FolA 13371 30%) oA Y4lo] A=At} (Table 1).

2. HHRIe| AlEHO| 2 $HE

Ao 4HE AXAY F4Ee FA 9%, 9@ 3
of, slezhl MEA ]9 BA A%, A 1 2A Y,
e Axetel BAe] weh TR Zze) $P8 S
FAs5T #4 FAA 249 AF he IAE A
G ASE AR FHo2 BARGTG.

wate] Ao M £AES AWEYS o, AXAY ¥
$29) 24 Q% gAY ATA B9 24 G2 g
7ol Wol, A 1 349 Arje] gty £ 53 Hahgol:

ol 2ol7t T WA Al Eehe] B yo) e Hg

__ﬂ_
2 MTAGE o, AAFIRE FAHUA URe) AT

No. of cycles

Total no. of retrieved oocytes

Totla no. of injected oocytes

Observation of fertilization at 18 hours after ICSI

No. of 1 PN#
No. of 2 PN
No. of 3 PN

No. of degenerated oocytes
No. of cryopreserved zygotes

Observation of development at 64 hours after ICSI

No. of cleaved embryos
No. of degenerated embryo
No. of arrested(PN) embryo

Total no, of transferred embryo
Total no. of ET cycles
Totla no. of positve 8-hCG cycles

44
502 (11.4%5.7 /cycle)
415 ( 9.4%5.0 /cycle)

13 ( 3.1%)

268 /415 (64.6%)
7(1.7%)

22 ( 5.3%)

87 /268 (32.5%)

179 (98.9%)
1(0.6%)
1(0.6%)

159 ( 3.6+1.3 /cycle)

43

13 (30%)

2 Pronucleus.
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gto] £ 70| (17.7%), AXEL FAHUL o dA A X (P<0.001) (Table 2).
gto] B F (1.6%)] vste] Eg-go] fofahA =%t
Table 2. Fertilization rate based on oocyte quality in ICSI treatment
No. of Injected Fertilization
Qocyte quality oocytes 1 PNe (%) 2PN (%) 3PN (%) Deg.? (%)
royte; without cytoplasmic 281 7(2.5) 186 (66.2) 4(1.4) 16 ( 5.7)
inclusion
Qocytes with cytoplasmic 134 6(45 82 (6L2) 3(2.2) 6 ( 4.5)
inclusion
Oocytes without cell debris in 242 6(25) 149 (616) 5 (2.1) 12 (5.0)
Oocytes with cell debris in 173 7(40) 119 (68.8) 2 (1.3) 10 ( 5.8)
PVS .
Qocytes with normal PVS 318 11 (3.5) 206 (64.8) 4 (1.3) 13 (4.1)
Oocytes with large PVS 97 2 (2.1 59 (60.8) 3(3.1) 9(9.3)
Qocytes with normal 293 7(24) 183 (64.2) 5(17) 19 ( 6.5)
polar body
Qocytes with fragmented 122 6(49)  80(65.6) 2 (16) 3(2.5)
polar body
Qocytes whose membrane was 313 12(3.8) 206 (65.8) 5 (1.6) 5 (1.6)*
broken by aspiration of cytoplasm
Qocytes whose membrane was
broken at the moment of injection 96 1(1.0) 58 (60.4) 2 (2.1 17 (17.7)*
2 Pronucleus, ? Degenerated cocytes, © Perivitelline space,
*p<0.001
Table 3. Embryo development based on oocyte quality in ICSI treatment
/ - p
oneste aualit Oé\lo_ ofd Mean E. S.2 Embryonic score (%)
ocyte quality serve
embryos  (TeAnESD) 1~10  11~20  21~30 31~40
Cocytes without 1% ot4+ 116 15119  37(204) 27 (@14) 47 (30.3)
cytoplasmic inclusion
Qocytes with 53 21+104  8(151) 23(434) 9(17.0) 13 (245)
cytoplasmic inclusion
Qocytes without .
cell debris in PVS 98 23.4 + 10.9 12 (12.2) 33 (33.7) 23 (23.5) 30 (30.6)
Qocytes with +
cell debris in PVS® 81 244 + 11.8 11 (13.6) 27 (33.3) 13(16.0) 30 (37.0)
Qocytes with normal PVS 139 238+ 117  21(151)  42(30.2) 27 (194) 49 (35.3)
QOocytes with large PVS 40 23.8 + 9.9 2( 5.0 18 (45.0) 9 (22.5) 11 (27.5)
Qocytes with normal 128 244+105  11(86)* 47(37.3) 27(2L1) 43 (33.6)
polar body
Oocytes with fragmented 51 2254130  12(B5)* 13(255 9376  17(33.3)
polar body
Qocytes whose membrane 136 249+ 114 21(154)  46(33.8) 25(18.4) 44 (32.4)
was broken by aspiration )
Qocytes whose membrane was 4 %59+108  2(49) 13(3L7) 11(268)  15(36.6)

broken at the moment of insertion

3F,_ S.; Mean embryonic score at 64 hours after ICSI, P Perivitelline space,

*p<0.05
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3 MEAL MAFYUE A8 Z 644 Zt0l] HHXr2| AEfof
Ut LHME vjore] AN

date] g oA AHe 71FE 02 UrolA, AR
W AAFEAE A3 3 64 7ol wljobe) ubA) kA 9} ujo}e]
el & FZ3 e A E o) Wk embryonic score &
359t} Embryonic score: wjole] S3o] whaka] zhzt
GI&54,Gl-1& 48, G =34, G 1224, G II=
13& #4313, o7]d 745 Foto] Fagnt a8x
embryonic scoreg 108 G2 3t Urolr) 2+ 2708
Hjote] vl & vzt h

fe e 71202 WY AEE UiolA wjoke] A
& V2sHE W, AXEY FHEY A 93, g3
AEE 2719 &4 QF, 3749 Yo|, dpe] A xete
gE o] wzts] GAH wiolo A #2H embryonic score
e folg Aolg HolX ggirh. 28y Al 1 A7 29
3+ Gl A w8 E wioks A 1 A7 A4 dAbo)A
WA E wjoto] v embryonic score7b 1~101 7+ A
FolstA E2& HE&E A&HAT (P<0.05) (Table 3).

i

4. oM e0ln LM ool S0l sixte| HALAIE | H|R

897 FAH2 BN Aol B Rl 2
Uobry] Patal, DAL & 5 G 282 Aty ¥ Q.
A3 @48 BYEAE EFHe AXAY FHES 2
T @2, A3 Holsh @ Alxd 279 ER)o
A 1 FA9 JUE vzt Ax3Y F4EL 2
T dade 9489 BYFAA 122709 3 FoA 59
M(48.4%) B3, 9489 EYSAAE 27970 9] U 2
oA 7070 (25.120) 2 i F AolE YA (P<O.
001). fid7do] §& dAte oA a9l YR gME 122
N 5 4370 (35.3%), B89 EJ@AelME 2797] 5 53
N (19.0%) 2§98 o1& Yehldx (P<0.001), 93
U AEE RA7)7F EAze dAs 247 1220 F 6570
(53.3%) 9} 2797] % 10774 (38.4%) 2 A §9)§ s}o|2
YEMISITH (P<0.05). A 1 47} d98E v 74z
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12270 & 3270 (26.2%) <} 2797) = 8970 (31.9%) & §-2)%
Aol & VeR A ¢t} (Table 4).

I &

2 dFdxe AW BAFAeS AT 9, 398
u7 oA e vl A g} 3 E, vloly
DS ¥ 23, FAHAE Atz sk a8y B
ArelA A AXAY TRE 24 93, 9839 4
of, V7 A XA A719) EA) %, A 1 FA Y A, &
A9 Axure] g4y met v, FBeS W) $H 5
DA E o el M2 ARBAI Y AR Vet

1979 Xiaxs AEAY AAFYES AFE o, ZA2
A1FAG 933E 2h3, AZAY FHES 24 g
A7} 3R ¥ G w3t P 3 wjote] A}
Al Fol, Al 15, 87 AH, AXAW FHEY
EA ARt $RES A F oujole] AN S} FE
JAAE Zrevy Basdn B, AZdY JAFYe
< A g 3] Hejrt £ E, 2] wiore] B, posi-
tive f-hCGE & YA gl FE FA EAT, 718U &
A dojZl wjolirg o] A TN JAHH YJAgH
AgEC] R A0 Hol, o] wjolEL Ao e F
ol & 57 FE Ao Bolde 1k gt} (Alikani et
al, 1995). =& MEAY AAFAES NPT o, dA9)
TRESN £ F oty FuE 7] T 209 vAAE
e 544 Y¢S BA ¥H, BA refractile bodygte]
49 dsls} #eo] Yrte BIT Yt} (De Sutter et al,
1996). & At JANED FFES v HIAE o}
Hjole] 2458 Apolg FAT & g, ¢ AF
SN} 2ol ¥RLe] Ao} £, 27) wjopdA Aoldl=
FHBAF Q= Aoy B o % A FotEn A
< B B, AT v FEE AAHY FA Ay
9 2ol A& F USE BolFEe Aoz Aggr),

a2 A8 BEYSANA dojd gzt G 89
o BEYEAA dol7 AT} $o8A o 5L Hg=

Table 4. Comparison of oocyte quality between female and male factor infertility

Number of oocytes with

Total oocytes cytoplasmic wide PV32 cell debris in fragmented

inclusion (%) (%) PVS (%) polar body
Female factor (n==15) 122 59 (48.4)* 43 (35.2)* 65 (53.3)* 32 (26.2)
Male factor (n==27) 279 70 (25.1)* 53 (19.0)* 107 (38.4)* 89 (31.9)

2 Perivitelline space,
= p<0.001, * p<0.05
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AEAY FEE 23 glor, 354 oje] SApelA ol
R @z} 354 gk BRtelA doj BART {93
o =& HgE AzAY F4ES Zede B3¢ (Xia,
1997) MAVIA R B dFNE 2 AdE g
(Table 4). 2y} A% wabx = 354 o] 42 g3 354
ulke) AN 3 ZpolE HolA e gttt e
E8ate] AA713Y B0 FA4 8 BYTAY BB
o £] 9] &) ol Aol& YEple AL ALEHE
.
AT AAFYES APA G e bzl
Axere) @43 uAFYRe 2 J R wEA
g2 oz §dr. dxe Axve] e FH F
A, AAFEGRE FHHAA R A Eete] HEe @
e 234 e dAEn a2st AME g2 U9 AYE
FAAAY, HRAH g £45A (23PN), £ H3}
e Hgo] o Ethe BaF Uik (Nagy et al, 1995,
1998). & 7N E dxg AEuo) £ Fe o) whet
A #BAEE AR A7 FFAE gpod, o
Zo] vHFYFS FY AL HEl= dAA HaEHe
Uzte] vlgol 23A] ¢ dART FodA & AL T
3 & Tk (P<0.001). o] AL FeHdn|7 3lolA] &<
g = dov WAFd EAE 23 glo] B et
£7) 7] W Eo dApe A Eeto] 4A I, AFYR
o o3t Aol F3ly] gl AR AEET)

Ao 2 Fo3n A doA T WA FFEY
EA A%, 2739 Wol, AR AXA 2719 EA o
ROA1FALY dee) wet aAe) AHE FERLS A, A
EAY AAFdEe AlYF £HES DA E ok FEE
ure] Ao dFE 9] g AL FAY & UAdT 2
U AFARE FUL o @A Axge] e ¢
232 9 79 vjEA E3lE = gk v go] F9%o
o Qe EABA A FAA0Y EYEAM R
AEAY FFES 2 9A, AT §e 9, A4%A
Y AER A28 F43 e v go] Btk
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