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Abstract—SKI 2053R, cis-Malonato[(4R,5R)-4,5-bis(aminomethyl)-2-isopropyl-1,3-dioxolane]platinum(II),
is a newly developed antitumor platinum complex derived from cisplatin. Preclinical studies suggest that it may
have greater antitumor activity and lower toxicity than cisplatin. Effects ol test agent on general toxicity of
does and embryonic development of Fl fetuses were investigated in rabbits. Sixty eight New Zealand white
rabbits were distributed among three treated groups and a control group. SKI 2053R was administered intra-
venously to pregnant rabbits from days 6 to 18 of gestation at dose levels of 0, 0.67, 2.0, or 6.0 mg/kg/day. The
pregnant does were subjected to the caesarean section on day 28 of gestation. No treatrment-related changes in
clinical signs, body weight, food consumption, and necropsy findings were observed in all groups. F1 fetuses
showed no changes related to the treatment of SKI 2053R, except that an increase in the incidence of skeletal
variations were observed at 6.0 mg/kg. There were no signs of maternal toxicity or embryotoxicity at 0.67 and
2.0 mg/kg. The results show that the administration of 6.0 mg/kg SKI 2053R induces skeletal variations in
fetuses and that the no observed adverse effect levels(tNOAELs) of SKI 2053R are considered o be over
6.0 mg/kg for does and 2.0 mg/kg for F1 fetuses in rabbits.
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Al Bgied, A 249 BFAEALA . carboplatin[cis-
diammine(1,1-cyclobutanedicarboxylato)platinum(II)] ]
F FDAZYE Q7S wehd =i} carboplatin® 413

Christian, 1993). ¥F2hE84All= sletaaefA] Spdt
b ol A BH9E Y =gk o oA oe] At
£ (combination therapy)ell M= £2 ABEAE ek
71 Wi 2 AMgepe] FAS SISk dvhe:, 1995
Rajkumar %+, 1997; Viale %, 1998). Cisplatin[cis-dich-
lorodiammineplatinum(ID}& A 14e) Wi F2hgakeka 24
(Rosenberg 5, 1969) ¥1kx714] & B35) A4, i, v
ool FE PUHEE AT YA PRI APUS
A1, o] =4 (ototoxicity) B A1ASA] 59 Fzhio]
fradekst AARk 59 dF dEekle v &
3L gleiM I ARge] AIFIEe] StH(Talley £,
Fillastre®} Raguenz-Viotle, 1989). o|& gl&leq ¥} 4=
% Prassl ASYE s WIAELA o) A2
*To whom correspondence should be addressed.

5435 YRWEAL A sgout et
cisplatin .o} $-<=%12] E-s} v}l goh(Harrap, 1985;
Rose®} Schurig, 1985). whebr] s)ekEshel SAe) 2]
e85 FA MG 5= Sle A AW SAE Y
317] 13 A2 YFAEY 22 ATEH (prodrug)el
Wt A7} ALE L olok(Kelland, 1993).

SKI 2053RE (FYdA A 2E=jell A et 22
28 BGAZA cis-malonato[(4R,5R)-4,5-bis(aminome-
thyl)-2-isopropyl-1,3-dioxolane]platinum(Il) 2§ 7}X]32
sich. AdAld AT wh2 SKI 2053RE cisplatin®]]
Hls] oFfr| fpgl Et ohje} FabAE A H2 Ao
2 FAHASEE 5, 1992, A, 19925 °] 5, 1992
Hong &, 1995; Kim &, 1994ab; Kim 5, 1995ab; Kim
5, 1998).
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Cisplating %] (analogs)?] 2-87|4L o}2|7px] & &5}
A g AA s fgkot <r5A 2 #A) A (bifunctional
alkylating agents)$} -f-A18 AL 2. ¢lAF 3L 9l e, DNA
7V=7ke) 7RRZ 3} (cross-linking)y2- #3le] DNAe|| Ags}
F adenine®} cytosinedl| F-H-dEs7]1 = kIl g (Nov-
akova &, 1995; Lawley?} Phillips, 1996). AA]EA<H
Zrdofla] Al B ) ghaEhagell AMEE SIS 8
r#e] 718o] Hi= MESAOE sl AxEde| U
& R} (fetuse)t AAH E(germ cell) Foll 243te] =}
Ao} A7) 5ol Fake-S i shel(Chung 5,
1995; Kim %, 1999). =& A de] sstA|s) wRrA| =
cisplatin®] 7%= AP FEol| A5 (embryotoxicity)
2} #7138 A (teratogenicity) & 7FAIAL 9] 2™ (Lazar &,
1978; Keller?} Aggarwal, 1983; Muranakas, 1991), SKI
2053R 3L Y Lol M wAFAE FEsls Aol HAHS
tH(Chung %, 1998). 3FH Cho 5(1996)] w=w UMC-
SKI 2053R(20 mg/ke, 100 uCi/kgys A4l 17432 =
oA mAH ez &3] FIPE o) SKI 2053R ek
] (placental barrierys #e] EB38}A] EgHal g}

2 d7e A2 A SKI 2053RES PAIEZ A
Bjxle] 7]A3AY7] gt HEFe] sle] BEES) e PEA
o A= JgE FARIAA) Bl o, & AlFE SjE
7k AT 2| E Sl SAAEE(1994)0] E3hed
A Alsledet.

S

CAEEE U ASEH

AFFEL A SARFEATARH A= ST A
Agks 77-1HADENE] 8 New Zealand White E7
E A3k 4~ elgE o2 A AT 3.1~47 kgd] A
12rkele} 47 T2l E sdsle] 27Ut AY d 2EE
AR g A A= egnle]Y] dFlg Adksle]
A& ARESIGE B Al 2 23+3°C, AdlEE 50
+10%, 7184 13~183)/hr., ZGAIZE 128 7HE8A 74|
~QF JA]), X 200~300 LuxE AA % T2 A
AlElgct. g7k AlEE AEEEE AR Y
T F)E, 2E T F2 AFEESFE A a7
2 AFANZ F AAFA A
MEE EHE

FE7t Bt F abEE PRASES R 51996y W
o we} AFrHS AASET HA dFH-E o]E-s)ed
FRE7)9] AAL A3 v AR 100 343}
At Ar|AA AAE Eile] Azl 23S AR v
AHelZzela vlolflog (5 mle] SN AFAF F
GlF L vizhEE A 25 LU AFgEA AR

Fig. 1. Chemical structure of SKI 2053R

F = Z(human chorionic gonadotropinys FAFEISIT). olF
FAUg 94l 0dE AgElEem, dale] HAEHAL A
HANA| AT AAFEA] wgiet
AEEH
£ Aol ERAYHUAERS] FakdTaedM T
g SKI 2053R(Lot No. 972002)2 AMH&-3}eiory, shehT
EAL Fig. 13} Ao} £5E 99.5% o[4olsier, Fo
o] A aldge] Felr zAslHGH.
Fo{de| M AEEe T4
SFAA S 917 H|AHeAM AlETd sFleldY] TE
o]g3le] 025, 0.5, 075, 12, 3 2 12mgke2] 671
02 AlFF A 3 mgkeel 3] ARl E TEE
- Bl ofw gk 3T vehlA] eisket Wb 12 mgke
Foj oM ZE5EL) Aphgo] Wil g7 Jehder] #
At AFe i) ARAFF vt AU o
Aol ANg A= 3l HIEFE 6 mpkeS 2 A
, 34 302 3l Fzhas o AgeRs Ak 2
of H2EERAN AAUTE Foig AN ZTE F

oo o

ul

Ry

9, 7t 2 17mR1Y dEpAd BEE AMSlgE Al
o] AL Table 13 2,
so{uly ot Fo0{7|Zt

T2 JARLA R AUuzE e, 25704
9] FAEE o|&ate] olZfA el YAl el WAl 18Y
7 19 134 MEFslge), Fo{dhe | mlkgSEA
Al 6, 108 1492 AFS 7FL= AEslt
TE g AAEE

U A bR

AN&E7171E 1Y 138 55 Gl 554 4k
FAL W AR St 2Rl ar, o] 7] 75
= Rl A% 19 284 TR

Table I. Experimental design for teraiogenicity study of SKI
2053R in rabbits

Group Dose Volume No. of
(me/ke/day) (mikg) animals
Vehicle control 0 1 17
SKI 2053R 0.67 1 17
2.0 1 17
6.0 1 17
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HE H A2MFE 53
7+ 7] % ] 5le] Al 0, 6, 10, 14, 18,

d o{u]EE
23 9 28dA o AFE A5l ABAAHFE EE F
Fol sl AF2AL ARE FoHT F oY A=k
A8t @, P4l 28Rl AGHANZ. elFle] Al
AN HEE T F 9o WAL S,

=4

ZF 79 EE ATEES 941 28UAle 38 Al
F, 47, 37 2 Bk A Al diste] S<kd AAL
E AAslget o] o W, Al v, Al A, A
9 o] FFES SR8, FRdS AT VEE
sled A7) SEE AAkEaTh

X 2HEoN

7+ 79 BE PSR ES Y1 2894 AekEss)
of YASHAS, b AEEAS, R AbE R, AL
wEiAe 2 AEe Rl A AF 52 2Aksl. A
ER Al FERPT] AATAMTE AlREl] $5AbT4]
T 7kA] M2 HEg Fedgt ohg A5E S35
)

EfXte| 2| ZmZAt

AF5A ) Bt AT FA] f)Fe |7 E T2
3F5] L pentotal sodium(GE$) A<, 7A7|= AT S
ehdz]l 1461418722 mREA|AL AlFIE

L S&7 [HAL

AFANT Bt BE AERAE Swckhardiel Poppetd
(1984l wel WHA7] o] f-FE HARBIEI, of del
eizke] AEE AR seIE

Z4ZAL

WEA7|ZAAE =k BAE 95% LFl AT v
W& % Dawson (1926) W=t 242 Azkste] €4
olid 5 B FgEPlelell diste] ARG eiAte] 23
s Al vl FAZAR] o)Al HE) Sl David-
Wise 5(1997)2] £o15dekE 71F0E o] F7[89i
SHEH 24

Aol At hE FAEHLS SAS ZZ 9
(1996) o|83ldet. AF, ARAHF o WEHLE o
A A -2 (one-way analysis of variance)?t Schetfe
E=2= Dunnett THER| TEA L, HIEFS Veplie AlEAR
= Kruskal-Wallis(H) 433 Schefte == Dunnett T
Bl mAAEE, T eiRke] vl o2 A o83
o Ztzt 27 FARAHAS AAEkCh Bixle] oist
AlgzkEe Au)E AlLE gl 2 eiAEe] BT
g, = @GA, Feurle, AFgelRla g ol gsle]
SAEA ST, AR dE AR E ZEE D
2 Aeldled EAsloc). AAFH ez FAAe el
19% &2 5%1A ZArFslsiet.

DEE0 cfsk He

AUEEA

FEES HAa7|7hEst WA R 0.67 mgkg Fold-
A ot oAt TEAFR] kst Wb 2.0 mg/
kg Fol oAl 1364 FFaa] (paralysis)’t B4l 23
oAl 28U7HA] BEHS) oM, 6,0 mykg Tl 12
Al AAk(diarthea) 2730] 941 3¥lA 4d7kx] BA=g]]

M=

Hal7)7kEste] 25 E Algel leiMe 2 Tl n)
A 277 FrelAde- dAHA Wk Fg. 2).
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Fig. 2. Changes in body weights of does treated with SKI
2053R during the organogenetic period.
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Fig. 3. Changes in food consumption of does treated with SKI
2053R during the organogenetic period.
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At FE
EE5ES] AV B 22 AlETelA A AR
AH7F FEH A Fg. 3).

H2HAH

T ==

EEE ¥4l 28YA FAA WAHEZT 0.67 mg/kg
2129 A9 ofu olpaAE BIFA B 20
mg/kg Tl M AT F(metritis) W A2 (adhe-
sion of intestine)e] 1314 2|3 Zke) W Aubz itz wf
o) kvl A AlefAb(dead fetusyt A7 19848 &
ZAFT, 6.0 mgkg FoALA e ofulgl o F4AE <A

A skt

2|5

H7AA EATE F24710] Tl gleiM BE Fedid]
AdsaF B A A 2 vasle] EAH
22 freAslE W3k vehiAl @siek(Table 10).
ENXtol| CHEH g

MM

AFENA ZAF B, Zde, AP A, SR
G, AEEzle] At Aule BE Foliol M wAd 2=
3 vlwsle] BA g 48 WERA] @skel(Table D).

Table II. Absolute and relative organ weights of does treated with SKI 2053R during the organogenetic period

SKI 2053R (mg/kg/day)

Weight parametes

0 0.67 2.0 6.0
No. of does examined 16 16 12 12
Body weight (® 4311.6 = 413.0 4218.1 £ 4613 4136.7 £ 317.1 44416 £ 3274
Heart () 8.839 £ 1.110 8.968 £ 1.340 8.663 * 1.259 8.954 = 1,118
per B.W. (%) 0.205 = 0.021 0.212 = 0.020 0.209 = 0.020 0.202 £ 0.029
Thymus (g) 3.199 £ 1.239 2.941 £ 1.079 2.670 £ 0.656 3.630 £ 1.726
per B.W. (%) 0.073 £ 0.023 0.070 & 0.026 0.065 £ 0.018 0.082 £ 0.041
Spleen (2) 1.912 £ 0.969 1.845 = 0.642 2.188 £ 1.267 1.943 £ 0.714
per B.W, (%) 0.044 + 0.019 0.044 £ 0.014 0.052 £ 0.026 0.044 £ 0.016
Adrenal gland (2) 0.327 £ 0.086 0.354 £ 0.198 0.374 £ 0.126 0.309 = 0.080
per B.W. (%) 0.008 = 0.002 0.008 + 0.005 0.009 £ 0.003 0.007 = 0.002
Liver (g) 1022 £ 13.98 105.1 £ 18.12 100.5 = 13.66 117.6 = 16.28
per B.W. (%) 2.379 £ 0.331 2.494 £ 0.360 2.428 X+ 0.242 2.645 = 0.294
Kidney 2) 17.99 £ 2.171 18.03 £ 2.048 18.28 £ 2.725 19.28 £ 1.990
per B.W. (%) 0419 + 0.048 0431 + 0.060 0.442 + 0.053 0436 + 0.054
Ovary (2) 0.969 £ 0.341 0.816 £ 0.381 0.857 £ 0.347 1.095 £ 0.731
per B.W. (%) 0.022 £+ 0.006 0.019 £+ 0.007 0.020 = 0.008 0.025 &+ 0.017
Values are mean + S.D.
Table IIL. Caesarean section data of does treated with SKY 2053R during the organogenetic period
SKI 2053R (mg/kg/day)
Parameters
0 0.67 2.0 6.
No. of does examined 16 16 12 12
Corpora lutea (Mean £ S.D.) 9.8 + 1.83 9.8 £ 2.10 10.5 £ 2.07 10.0 £ 2.00
Implantations (Mean £ 8.D.) 7.6 £ 2.36 7.2 = 1.80 8.6+ 219 8.0+ 234
% to corpora lutea (Meun = S.D.) 77.6 £ 19.99 73.5 £ 16.77 819 £ 15.36 80.0 = 18.29
Fetal deaths 13 29 507k 19
Resorptions: Early 7 28 467 18
Late 5 2 0
Dead fetuses 1 1 2 1
Live fetuses
Male/Female 56/53 42/43 19/34 35/36
Litter size (Mean £ 8.D.) 6.8 = 337 53 £ 363 44 I 3.68 59 = 4.25
% to implantation (Mean + S.D.) 89.5 = 34.03 73.6 = 43.91 51.2 £ 4247 73.8 £ 4454
Sex Ratio (Male/Female) 1.06 0.98 0.56 0.97
Body weight of live fetuses
Male (Mean + 5.D.) 38.1 £ 5.79 383 £ 6.02 36.0 £+ 4.12 38.0 £ 472
Female (Mean = S.D.) 36.9 = 4.03 379 £ 5.67 354 =341 353 £ 5.44
No. of fetuses with external anomalies (%) 1 (0.9 1(1.2)® 0 0

¥Umbilical hernia, ®Malrotated forelimbs, **indicates significant difference at P<0.01 level when compared with the control group.
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e 2.0 mglkg FolEel MY el RAPEE(fetal  deaths)2)
27| (early resorptionsys PiAI 2Tl v+ ZA g
Aoz F48A S8l

EfXtel 2|EAA

Az zFe] ] EALAJEA] wAHZZAM ALA
(umbilical hemiaye] I1#](0.9%) FHZ =1, 0.67 mgke
Fogo M= AA|gF(malrotated forelimbs)e] 13 (1.2%)
FAE ST} (Table IID).

EfXte| LHSE&7 |74

g4l 28Ul HET AR
ol A=
o] AH(misshapen thymus)[¥l°]]e] 2#(1.8%) FE=H AL,

WEA7)ZAARA] A o 2
+/d8) ) (enlarged right ventricle)?} F-133€)
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9] Wol7} 59 (7.0%) HE=

EfXte] ZZ4AA

A1 289 el HEg} ezpe] FAZARA] Aol 2]
AMe 5ZFE-9 <% (discontinuous rib), FZFE2-F=(fused
sternebra) ¥ FFEAe] #|X o] A (malpositioned sterne-

bra)[71 & 1ol 3#(2.8%), 85 (full supemumerary rib),

Table IV. Visceral findings in fetuses from does treated with SKI
2053R during the organogenetic period

2 of ke
Parameters SKI 2053R (mg/kg/day)
0 067 20 60
No. of fetuses examined 109 85 53 71

No. of fetuses with malformations (%) 0 0 0 114
0.67 mg/kg FolFol M WH-A7) 718 2 w7} Ay H Small right ovary 0 0 0 1
FEA] gotch(Table IV). 2.0 mg/kg FoiiolMs= #H27 No. of fetuses with variations (%) 2(1.8) 0 1(1.9) 5(7.0)
T2 93] o)Ak (malpositioned left carotid branch)[¥e] ] xf‘]pssmonhw [lfft carotid branch 8 g (1) ?
isshapen hea
°l 19(1.9%) vErdet. 6.0 mg/kg Tz FEEAE Enlarge]::i right ventricle 1 0 0 0
o] A (small right ovary)[Z]3 0] 19(1.4%) 715 Misshapen thymus 10 0 1
o3, A=) O]J‘J(rnisshapen heart), FA18efe]A}, A4 Dilatated renal pelvis 0 0 0 2
7l (dilated renal pelvis) ¥ SAEA(dilated ureter) 5 Dilatated ureter b0 0 !
Table V. Skeletal findings in fetuses from does treated with SKI 2053R during the organogenetic period
SKI 2053R (mg/kg/day)
Parameters
0 0.67 2.0 6.0
No. of fetuses examined 109 85 53 71
No. of fetuses with malformations (%) 3(2.8) 1(1.2) 1(1.9) 3(4.2)
Absent thoracic vertebra 0 1 0 0
Discontinuous rib I 0 0 0
Fused rib 0 1 0 0
Fused sternebra 1 0 1 3
Malpositioned sternebra 1 0 0 0
Misaligned thoracic centrum 0 1 0 0
Branched rib 0 1 0 0
No. of fetuses with variations (%) 45 (41.3) 52 (61.2) 25(47.2) 50 (70.4)%*
Full supernumerary rib 25 29 16 37
Hemicentric thoracic centrum 0 1 0 0
Misshapen sternebra 0 1 0 2
Short supernumerary rib 16 17 4 10
Supernumerary lumbar vertebra 18 26 17 31
No. of fetuses with retardations (%) 3(2.8) 0 0 0
Bipartite ossification of thoracic centrum 2 0 0 0
Enlarged fontanel 1 0 0 0
No. of ossification centers (Mean + 5.D.)
Sternebra 59 £022 6.0 £ 0.14 5.9 £ 0.89 6.0 = 0.07
Metacarpals in both forelimbs 10.0 £ 0.09 10.0 £ 0.06 0.8 4- 0.40 9.9 £0.23
First & 2nd phalanges in both forelimbs [7.3 £ 0.69 17.3 £ 0.62 17.1 £ 0.79 16.8 £ 1.08
Third phalanges in both forelimbs 10.0 £ 0.00 10.0 = 0.00 10.0 + 0.00 10.0 = 0.00
Metatarsals in both hindlimbs 8.0 £ 0.00 8.0 = 0.00 8.0 £ 0.00 8.0 £ 0.00
First & 2nd phalanges in both hindlimbs 15.9 & 0.14 159 £ 0.35 1577 £ 0.51 15.8 & 0.34
Third phalanges in both hindlimbs 8.0 = 0.00 8.3 4 0.78 8.0 £ 0.00 8.0 £ 0.00
Cervical vertebra 7.0 £ 0.00 7.0 £ 0.00 7.0 £+ 0.00 7.0 £ 0.00
Sacral and caudal vertebra 19.4 £ 0.31 19.5 £ 0.51 195 = 0.28 19.0 £ 0.27

* and ** indicate significant difference at P<0.05 and P<0.01 levels, respectively, when compared with the control group.
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merary Jumbar vertebra)PH o] ¢ 458 (41.3%), ZE|AL °]
255 (bipartite ossification of thoracic centrum) 3 &
E7} (enlarged fontanel)[EF3A|11e] 38 (2.8%) T2
9 TH(Table V). 0.67 mg/kg -roJ%LoﬂA] = %%Z:ﬂ%(dbscm
thoracic vertebra), S=-F2H(fused rib), F5A|Y] o)At
(misaligned thoracic centrum) % %H Z] (branched rib)
[7“‘]]7} 1#H(1.2%) FEHGZ, Fo53 Das, #S4
B2 (hemicentric thoracic centrum), S-2222] el
Al(misshapen sternebra) W SFciH o] Pl 528 (61.2%)
LA 9k 2.0 mg/kg FATAME FEEERAFHE]0)
19(1.9%), 282 ZFaxs e 9 9Fgoiwoe) Pl
259 (47.2%) ARG} 6.0 mghke FololANE FZEA
FHRPIEel #d2%), 222 Fasd das, FIP
Ao Fejeld, gFsetpdelph 509 (70.4%) ARG
g, 52, BTE, 555, 7]7@%, FTAE, YHEE AF
9 HwjFe] F3} AP BE FolielA sjAIt 2T
vz afef] FA Y frolx h]"E.T WelfA] ekt

i

i

SKI 2053RE (FYd7 olvlaErlea st A2
o FAEAfolA 2 A 712 cisplatine] W8] G4BT S
B opjet FAEE WA e Zlo g HrlEdn ofF
3t SKI 2053RS 0, 0.67, 2.0 2 6.0 mgkgd] L8R
New Zealand White 752 E7)of| 4] 6d5E 1847}
A Ay 2 ghEFoisled E-E) YubduEie) dixfe] &
o] v]R]= oIS %A}%]oﬂr:].

E7)4 01‘3],\{ Tnlu) =g 23k o]xbHel A
AczA YPolt A|FER Fodi] XA E BA 24
ME HEBZHe] Ydollr] 4vlal g(Bergdall®} Dysco,
1994; Bt 5, 1996). ¥ A#e] 2.0 mgkg FATAA v
Bp Fap) ofa) BB Folal BT Bl
2 HF2h0) 7 994 A0 A4S A@The §
wel= Beo] gl ez ARFEY = 60mgks F
ool viehd dakad e} AlREAS Feldl] Al
Vb 470z AdF el Z|d® PR 7 Gac-
cidental finding)®-2 Fdglc},

FAAl 2.0 mg/kg FATAAM FEH AgdE5 2AF
zZr ko] AR AlA) ) uksge] skxb wl ) Al ke

Z£x)| Fo] olalizde o wkAluiws) u) k3 w3t fak
AR AAER el AlFEAIAE FHI AAUAAH
o= Al=3c)

2EEC AYHNA 20 mgkg FollM #AE 27
T $7he) olel| ohd diAa el SR SR
)B]c,] o]z—]g] 2] elo Il .E.—,ﬂ 2 !b—}c»] 6.0 mg/kg o F

AAe) Ak shAtl el Ashe) fabshach. mep

7)4AE AJEEAS] Fodo] 71olE I opd A
AlEEHH, et dele o g glot EE] 27
Heet. gk B Al &8 AAE] st ¢n
Aol wk= 12 mg/ke?] T EHZ}*}‘:’“’F o718}l ﬂ
BEEoME AFAe) APgS f08)18i). Cisplatin 7l
go] WZA-EFNA 7 MASA L R A @
Bae] o) A delx gl U‘](Lazar %, 1978; Keuera}
Agearwal, 1983; Kopf-Maier 5, 1985; Muranaka-s,
1991), 53] AW prolactin, leutenizing hormone % pro-
gesteronc?] FEAST} Hal27)e] wiAE AAATIE
214 ¢9lel Aoz B v=gich(Bajiel Aggarwal, 1985).
SKI 2053R 94| Aol 255 7ng S42 Fis)
= 3.0mg/ke?] afllA wlzRe] Ak "3=_"b}-1-: e B
QA Flsk vh glom(Chung 5 ., 1998), & A&
9] omiAlg A= SKI 2053Re] &7 1 ofA] wiRAP-S
gl 2 AlE] £

vlzte] e)Fe} AA7IAA] A= o {4‘4%’1]

25 A A, AAES, A, F4
o), AEAFTUL XA, FE e HAF- d,
ol 09 9 QBT T YeEele
Aol QAEA Yok AREE wo} ADEA
A2z oI Fh(Stadler 5, 1983; Morita 5, 1987,
Guittin 5, 1997).

B7EjARe] FHAZAL A L] V5 A e iR, F
A% Sl ulEbA] 713 (malformation), ¥ o] (variation)
FEA] 4 (retardation) -8 FEE. eizle] FHAAMA] o
ANET 3 Fegold 2 WY §R2E, ST
Beld SEid TRRENE, F2ERL) A4,
2Ae] ol B STRA B slge] ol oo
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