SE22k=5t2|X|, The Journal of Applied Pharmacology 2. 82-93(1994)

MES SHEBIAIOISRIA| SM DA-1259] MAIS eI
M HE Z7IHAIY

HETE . S - 259 HT
FFHRATE FRYLTH, (Foale RN} T Q74

Reproductive Toxicity Study of DA-125, A New Anthracycline
Anticancer Agent: (I) Teratogenicity Study in Rats

Moon Koo CHUNG*, Sang Seop HaN, Jung Ick YANG! and Jung Koo RHO

Korea Research Institute of Chemical Technology, Toxicology Research Center,
P.O.Box 9, Daedeog-Danji, Daejeon 305-606, Korea
Dong-A Pharm. Co. Lid., Research Laboratories 47-5, Sanggal-ri,
Kiheung-up, Yongin-gun, Kyunggi-do, Korea

(Received January 24, 1994; accepted March 23, 1994)

Abstract—DA-125, a new anthracycline antitumor antibiotic, was at dose levels of 0, 0.1, 0.3 and 1.0 mg/kg/day
administered intravenously to pregnant Sprague-Dawley rats during the organogenetic period. Two-third of
dams per group were subjected to caesarean section on day 20 of pregnancy and the remaining 10 dams
per group were allowed to deliver. Effects of test substance on dams, embryonal development of F1 fetuses,

as well as growth, behaviour and mating performance of F1 offspring were examined.

1. At 1mg/kg, one out of the 10 dams showed difficult delivery. A decrease in food consumption, a loss
in body weight and a decrease of spleen weight were found in this dose level group.

At 0.3 mg/kg, difficult deliverys were observed in two out of the 10 dams.

2. At 1 mg/ke, an increased resorption rate and a decreased fetal weight were found. In addition, various
types of external, visceral and skeletal malformations occurred at an incidence of 11.9, 41.8 and 14.5%, respecti-

vely.

3. At 1mg/kg, body weight reduction, small eyeball, hydrocephalus and atrophy of sexual organs were
observed in F1 offspring, One male pup receiving 0.3 mg/kg died on day 2 of lactation.
The results show that the no-effect dose levels (NOELs) for dams and F1 offspring are 0.1 mg/kg/day

and NOEL for F1 fetuses is 0.3 mg/kg/day.
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Table 1. Experimental design for teratogenicity study of DA-
125 in rats

Group Dose Volume No. of animals
(mg/kg/day) (mi/kg) (females)
Control 0 1 40
DA-125 0.1 1 40
0.3 1 40
1.0 1 40
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Fig. 1. Mean body weight changes during the gestation and
lactation of dams treated with DA-125.
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Fig. 2. Mean food consumption during the gestation and lac-
tation of dams treated with DA-125.
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Table II. Relative organ weights of dams treated with DA-125

Dose: (mg/kg) 0 0.1 0.3 1.0
No. of animals 23 25 23 24
Body weight (g) 355.3& 34.1 3585+ 29.1 349.5% 30.8 3224+ 230
‘%, Body weight
Brain (g) 0.525£ 0.052 0.520+ 0.040 0.533% 0.040 0.563+ 0.069*
Adrenal Gland-Left (g) 0.009% 0.001 0.009= 0.002 0.008+ 0.001 0.009x 0.002
Adrenal Gland-Right (g) 0.008% 0.001 0.008+ 0.001 0.008+ 0,001 0.008+ 0.002
Liver () 4.084% 0.371 4,144+ 0.277 4,04+ 0.365 3.998+ 0.290
Spleen (g) 0.188% 0.022 0.179£ 0.024 0,171+ 0.024 0.154+ 0.026%*
Kidney-Left (g) 0.288+ 0.038 0.275% 0,028 0.283+ 0.039 0.298% 0.041
Kidney-Right (g) 1535+ 5.941 0.284 £ 0.030 0.289% 0.034 0.304+ 0.044
Heart () 0.262+ 0.028 0.255% 0.022 0.2656+ 0.029 0.284 £ 0.025*
Ovary-Left (g) 0.015% 0.004 0.014+ 0.003 0.015% 0.004 0.014+ 0.003
Ovary-Right (g) 0.015+ 0.004 0.016%£ 0.005 0.015+ 0.003 0.016+ 0.003
Values are Meant S.D.
* and **indicate significant difference at p<0.05 and p<0.01 levels when compared with control group.
Table III. Caesarean section data of dams treated with DA-125
Dose: (mg/kg) 0 01 0.3 1.0
No. of pregnant animals 23 25 28 24
Corpora lutea (Mean* S.D.) 1483+ 3.33 15.08% 2.58 1525+ 2.03 1521+ 2.30
Implantations (Mean S.0.) 12.35+ 4.76 13.00+ 3.11 1236+ 4.13 11.88+ 4.82
% to corpora lutea (Meant 5.D.) 80.44+ 22 .67 86.20+ 13.29 80.49+ 2258 76.18+ 2497
Fetal deaths 30 29 31 50
(resorptions+dead fetuses)
Resorptions 30 29 31 48
Early 30 27 28 34
Late 0 2 3 14+
Dead fetuses 0 0 0 2
Live fetuses
Male/Female 136/117 142/156 169/146 127/108
Litter size (Meant S.D.) 11041 4.82 1184+ 3.21 11.25+ 3.93 9,79+ 4,68
% to implantation (Mean+ 5.D.) 89.09+ 18.19 91.06% 10.72 90.11% 10.72 8118+ 21.14
Sex Ratio (male/female) - 116 0.91 1.16 118
No. of fetuses with external 3 (1.2 3 (Lo 4 (1.3) 28%+) (11.9)
anomalies (%)
Body weight of live fetuses
Male (Meant S.D.) 3,75+ 108 3.54+0.84 3641 0.74 2.991 0.83*%*
Female (Mean* S.D.) 357+ 0.99 340+ 0.77 3,50+ 0.71 2.864 0.64**

YAgnathia, anophthalmia, cleft lip, club foot. crooked snout, curvature of thoracic vertebrae, dome-shaped head, edema, exencephaly,

exophthalmus, gastroschisis, hematoma, micrognathia, protruded tongue, short snout.

**indicates significant difference atp<0.01levels when compared with contol group.
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mg/kg group.
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a fetus of 1mg/kg group.

Fig. 3 Dﬂamtmn of ldterdl venlricle in a fetuq of 1 mg/kg
group.

Table TV. Visceral findings in fetuses from dams treated with DA-125

Dose: (mg/kg) 0 0.1 0.3 1.0
No. of dams 21 25 27 22
No. of fetuses examined 120 138 152 110
Mean+ 5D) (5.7 1.9) (5.5% 1.5) (5.6 1.7) (B.0x 2.1
No. of fetuses with 0 0 190.7) 46M(41.8)
malformations (%)
No. of fetuses with 7(16.8) 4(2.9) 13(8.5) (7.3
variations (%)
Dilatation of renal pelvis 5 3 1 1
Dilatation of ureter 1 0 8 7
Dilatation of renal pelvis 1 1 4 0
and ureter

“Aglossia and agenesis of palate.

"Anophthalmia, microphthalmia, dilatation of lateral ventricle, dilatation of lateral and 3rd ventricle and sgenesis of palate.
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Fig. 6. Fused ribs, flying rib and absence of thoracic verteb-
ral body in a fetus of 1mg/kg group.
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rae)[He)]e) 5#|(3.7%) L= A-FEAHenlarged fon-
tanelle), FF3FA4)¢] &-%%2](cleaved thoracic vertebral
body) ¥ o}=sd FFFA(dumbbell-shaped thoracic
vertebral body)l Z&xd17} 8#(6%) HA=HACh

0.1 mg/kgFol e d5Fdiet FHZ9 24dF335)
(71317} 721(4.5%), &5} v AFZ[Hol]e] 7245
%) 122 AFHR, FFo FEe](cleaved sterneb-
rae) Y ot FFFFA[FHA]7} 54(32%) ekt
o

5

=

0.3 mg/kgroll e e[ 7]19]71 39(1.8%), &
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Ho) o Fax]de] Ao bz v X3 ¥
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oA ojwEt o Ey|HE AR wghc(Table VI).

BAALAAO|FRAD) | ol Tel 3 F1 &
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eball)®} g9 e] ofA M ¥ u]E(dark material around
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HET|SHA: BAEAET £ F1 ¢ - 55
) AR 5AE, TFRAAAY, AAHAH, TF
WAL, A ZNRARAE P SRS AR v,
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(111%)7F 24 3 24 A& Fed AFEEA
deko 2 QAT

a3 FAEFEA dodME WERTH 0.3 mg/kgTel
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< vtebiEd Al Ade) Ao g AlHEAL 9

= O, =
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Table V. Skeletal findings in fetuses from dams treated with DA-125

Dose: (mg/kg) 0 0.1 0.3 1.0
No. of dams 23 25 28 24
No. of fetuses examined 134 154 163 124
(Meant S.D.) 5.8+ 24) 62+ 16) (5.8+ 2.0) (5.2+ 2.3)
No. of fetuses with 4(3.00? 7(4.5)% 3(1.8)% 18(14.5)®
malformations (%)
No. of fetuses with 5(3.7) 7(4.5) 13(8.0) 47(37.9%
variations (%)
No. of fetuses with 8(6.0) 5(3.2) 18(11.0) 48(38.7)°
retardations (%)
No. of ossification centers
No. of sternebrae 43+ 17 46X 1.1 48+09 39+17
No. of metacarpals in 5826 6.6+ 1.1 6.9+ 09 62+ 1.7
both forelimbs
No. of lst & 2nd phalanges 1728 2.0+33 14+ 27 1629
in both forelimbs
No. of 3rd phalanges 26+ 36 2.2+33 20£32 19+ 33
in both forelimbs
No. of metatarsals in 7.1+ 29 8.0x0.7 8.0+0.7 7.0+ 24
both hindlimbs
No. of Ist & 2nd phalanges 0611 08t 17 0716 07£15
in both hindlimbs
No. of 3rd phalanges 24+35 1.7+ 3.1 18+31 17£31
in both hindlimbs
No. of sacral and caudal 74126 7.7+ 17 7.7t 15 68+23
vertebrae

“Fused ribs. shortened 13th rib, shortened mandibula, incomplete ossification of cranial bomnes, absence of lumbax vertebral body.

®Shortened 13th rib, incomplete ossification of cranial bones.
9Shortened 13th rib.

Fused ribs, flying rib, bifurcated rib, shortened 13th rib, sternal cleft, shortened mandibula, absence of thoracic vertebral body, incomp-

lete ossification of cranial bones.
®14th rib. cervical rib. asymmetric sternebrae, lumbarization of sacral vertebrae.

PEnlarged fonranelle. cleaved sternebrae, cleaved thoracic and/or lumbar vertebral body, dumbbell-shaped thoracic vertebral bdoy, abse-

nce of lumbar vertebral arch.

Table VI. Reproductive and littering findings of dams treated with DA-125

Dose: (mg/kg) 0 0.1 0.3 1.0
No. of dams 9 10 10 10
No. of implantations 112 151 124 135
Meant SD. 124+ 35 151+ 2.3 124+ 3.7 135+ 2.0
No. of perinatal deaths 0 1 4 6
% to implantation: Meanzt SD. 0 0.6% 2.0 5.6+ 157 45+ 64
No. of live young at birth
Male 53 55 52 61
Female 39 77 47 48
Total 92 132 99 109
Mean+ S.D. 102+ 3.2 13224 11.0+44 121+ 29
% to implantation: Mean+ S.D. 821+ 124 88.0x 117 8181275 87.9+ 11.5
No. of neonates with external 0 0 0 0
anomalies
Pregnancy period (day) (Mean= S.D.) 221+ 0.3 221103 225+ 1.1 222+ 06
Viability index® (%) 100 98.5 98.0 99.1
Lactation index” (%) 98.5 100 100 100
Delivery index® 9/10 10/10 9/10 9/10

I(No. of live offspring at day 4/No. of live offspring at birth) X 100.
Y(No. of live offspring at day 21/No. of live offspring after litter size control)X 100,
9No. of dams with live newborns/No. of pregnant dams.
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Table VII. Postnatal physical development results of F1 pups from dams treated with DA-125
Dose: (mg/kg) 0 0.1 03 1.0
% (positive/observed)
Auricular detachment 100 (18/18) 100 (20/20) 100 (16/16) 100 (18/18)
Hair growth 100 (18/18) 100 (20/20) 100 (16/16) 100 (18/18)
Incisors eruption 100 (18/18) 95 (19/20) 100 (16/16) 94 (17/18)
Eyelid opening 100 (18/18) 100 (20/20) 100 (16/16) 100 (18/18)
Testis descent 100 (9/9) 100 (10/10) 100 (8/8) 89 (8/9
Vagina opening 100 (9/9) 100 (10/10) 100  (8/8) 89 (/9
Table VIIL. Faculty tests results of F1 pups from dams treated with DA-125
Dose: (mg/kg) 0 0.1 0.3 1.0
% (positive/observed)
Righting reflex 100 (16/16) 100 (20/20) 100 (15/15) 100 (18/18)
Negative geotaxis 100 (16/16) 100 (20/20) 100 (15/15) 100 (18/18)
Traction test 100 (16/16) 95 (19/20) 93 (14/15) 89 (16/18)
Pupillary reflex 100 (15/15) 100 (20/20) 100 (15/15) 100 (16/16)
Acoustic startle resoponse 100 (15/15) 100 (20/20) 100 (15/15) 100 (17/17)
Rotating rod test 100 (15/15) 95 (19/20) 100 (15/15) 100 (16/16)
Table IX. Open field test results of F1 pups from dams treated with DA-125
Dose: (mg/kg) 0 01 0.3 1.0
Male
No. of young tested 8 10 8 7
No. of squares (Meant S.D.) 6.3+ 4.6 61X 4.6 78+ 38 10.4£ 8.9
Female
No. of young tested 7 10 7 9
No. of squares (Meant S.D.) 13.0+ 33 11.8£54 84+ 6.0 12152
Table X. Water-T-maze test results of F1 offspring from s
dams treated with DA-125 S0 o—OContral
- s ®—®0.1 mg/kg
Dose: (mg/kg) 0 0.1 0.3 10 2 ol 4803 mg/kg
= A— A 1.0 mg/kg e
No. of males tested 8 10 8 7 T %Q%?
% of correct escapes i 500 /Q/
Learning 1~6 708 800 729 786 7 /Q/
Memory 875 900 500 857 e o /g/
Reverse learning 1-6 354 350 479 571 2 e v
100 ./
No. of females tested 7 10 7 9 50 . _,....-l’/
% of correct escapes 0 "'? R AP,
Learning 1~6 738 650 714 648 .
Memory 714 500 429 667 Days after birth

Reverse learning 1~6 643 483 524 426

& Wae oh gtk
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Fig. 7. Changes in body weights of F1 male rats from dams
treated with DA-125.
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%) 1T Ax$]Zo] 93(100%) el FFEEof
el aTol A $Edre] Aeo] 19 AAHAL
0.3 mg/kgoll A Al¢-gape] 28 vjelsde} 28|27 1mg/

219] A $|(situs inversus)7} 18] A=At =zl 1
mg/kgiol e HeF) Heteate] 247t 14 4(11.1

kgl A= EAebdate] 18, 24t de Y &
1 5_oControl i g)50] 281(20%) 22l wdaglEe] 78(70%)7)

s ol ithiny e
E | AT ATOmMI/Kg 471 £27%F 1mg/kgrol A Vel =g, HrE,
e ol wAaZe 9l 5L APED A3 G¢o QAE
g o Aok =3 8|, A " e A, BAEAtn 4l
I s Sage diAe ahe s AREL o9 Wahs

; 150 | /Q%”ﬁ— o]-l_]?dt}-

wr . = | STHAEBAET) | AR T 2AHA] A7)
e s &A% Ay pAEEe dAME 1 mg/kgTolA
(A L R T L Aol Ad U A A7IFke] dz2Fd vEe 5
Days after birth o2 oA e #H2E vehid e gHE
Fig. 8. Changes in body weights of F1l female rats {rom ) = 03 mg/kgT9] 7HEE 1 mg/kgds] = 2

dams treated with DA-125.

Table XI. Relative organ weights of F1 male rats from dams treated with DA-125

Dose: (mg/kg) 0 0.1 0.3 1.0
No. of animals 9 10 8 9
Body weight (g) 4424+ 346 4235+ 30.1 44451 446 407.7£ 353
% Body weight
Brain (g) 0.449+0.033 0467+ 0.028 0.450+£ 0.040 0.483x 0.046
Adrenal Gland-Left (g) 0.007+ 0.001 0.006+ 0.001 0.006%£ 0.001 0.007x 0.001
Adrenal Gland-Right (g) 0.005=+ 0.001 0.006+ 0.001 0.005£ 0.001 0.006= 0.001
Liver (g) 44621 0.501 4164+ 0.285 4.374£ 0.324 4,117+ 0.278
Spleen (g) 0.1794 0.020 0.1741 0.025 0.162+ 0.020 0.171% 0.024
Kidney-Left (g) 0.358+ 0.023 0.344+0.028 0.3471 0.037 0.352+ 0.029
Kidney-Right (g) 0.373+ 0.028 0.351+0.026 0.355+ 0.034 0.370% 0.043
Heart (g) 0.298+ 0.011 0.2951 0.014 0.300£ 0.019 0.304% 0.015
Testis-Left (g) 0.351+ 0.020 0.368+ 0.036 0.347+£ 0.036 0.123+ 0.032**
Testis-Right (g) 0.348+ 0.019 0.373+0.039 0.344+ 0.034 0.141+ 0.028**

Values are Mean+ S.D.

**indicates significantdifference at p<0.05and p<0.01levels when compared with conirol group.

Table XII. Relative organ weights of F1 female rats from dams treated with DA-125
Dose: (mg/kg) 0 0.1 0.3 1.0
No. of animals 9 10 8 9
Body weight (g) 2526+ 29.2 2454+ 133 2471+ 181 239.7% 286
% Body weight
Brain (g) 0.740* 0.106 0.749% 0.046 0.742+ 0.033 0.729+ 0.073
Adrenal Gland-Left (g) 0.013% 0.003 0.014% 0.002 0.014£ 0.003 0.015% 0.003
Adrenal Gland-Right (g) 0.013=% 0.003 0.013+0.002 0.012+ 0,003 0.012+ 0.002
Liver (g 3.872+0.775 3.575+ 0.331 3.400t£ 0224 3478+ 0.227
Spleen (g) 0.210% 0.030 0.196% 0.020 0.191£ 0.022 0.182% 0.028
Kidney-Left (g) 0.362+ 0.045 0.365% 0.029 0.349£ 0.022 0.349% 0.026
Kindey-Right (g) 0.365% 0.038 0375+ 0.024 0.376£ 0.022 0.359+ 0.038
Heart (g) 0.337+ 0.020 0.339x 0.015 0.330£ 0.011 0.326% 0.031
Qvary-Left (g) 0.017% 0.004 0.019:= 0.004 0.018+ 0.002 0.001% 0.001**
Overy-Right (g) 0.018+ 0.003 0.019+ 0.004 0.107+£ 0.003 0.004=% 0.003**

Values are Mean® SD.
**indicates significantdifference at p<0.05and p<0.01levels when compared with control group.
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7o) Al 2= 1mg/kedel dad Ao d
A ko] el 94 ol Fart BEEAH(Ta-
ble XI, XII). o] 1 mg/kgi-ol A vield Aa 3 a2
AN FTHLaE AHEAL Fod g 27eg ]l
= -

wHiAA AT &3 FL oF - 5 ES 1053
# oo WelAIF-E wf wm|Eef lA 2 FoAT}
N2Frke] fo)ake AR Ggheh 18 FelEa
JAgE& 1mg/kgiolA &3] 16.7% 24 W25} H)
@il FEAFHeR F94 gle sEhE dEled
(Table XIII) o]& AlFEA) 7alg wWalelgdnh

HE@EAMAIRT)  F1 GREE] JAlZ[zE Sk

Aol el 1mg/kgTelA 44l 2095 AFo] of
Zare] vl 2 SlA AR et FEF7L 19t
E3s1E2 AFEAY g hgslrle o= sich

BHAAMAMAIED) | F1 529 $HA] 755
AL 0.1 mg/kgiEol A w2 (enlargement of sp-
leen), F4=dl(enlargement of thymus) % A1-¢-3Aro]
Z+zt 18 BAF G 282 1 mg/kgFolAde A5
o) 28(222%), AANE2 A FAdHE(atrophy of se-
minal vesicle)o] Z+7} 8% 4(88.9%) rtebytcl A5
o glelA+= 0.3 mg/kgTol A vlae] Far)ele] {2
(adhesion of spleen to adjacent organs)¥} A= I H]
F2] Ztf(enlargement of tibia and fibula)7} 2z} 124

Table XIII. Fertility data of F1 rats from dams treated with DA-125

Dose: (mg/kg) 0

0.1 0.3 1.0

Male
No. of mated animals 9
Copulation index® (%) 9/9 (100)
Fertility index™ (%) 9/9 (100)
Female
No. of mated animals 9
Copulation index® (%) 9/9 (100)
Pregnancy index® (%) 9/9 (100

10/10 (100)
7/10 (70 77 (100)

10710 (100)
7/10  (70) 77

10 8 9
7/8 (875) 6/9 (66.7)
1/6 (16.7)

10 3 8
7/8 (87.5) 6/9 (66.7)
(100 1/6 (16.7)

“No. of animals with successful copulation/No. of mated animals.

YNo. of impregnating animals/No. of animals with successful couplation.

9No. of pregnant animals/No. of animals with successful couplation.

Table XTIIII. Caesarean section data of Fl female rals from dams treated with DA-125

Dose: (mg/kg) 0

0.1 0.3 1.0

No. of pregnant animals
Corpora lutea
Meanzt 5.D.
Implantations
Meant S.D.
% to corpora lutea: Mean= S.D.
Fetal deaths
(resorptions+dead fetuses)
Resorptions
Total
Early
Late
Dead fetuses
Live fetuses
Male/Female
Litter size (Meanx S.D.) 1433+ 1.73
% to implantation: Mean+ S.D. 95.58+ 4.38
Sex Ratio (male/female) 1/05
No. of fetuses with external 19(0.8)
anomalies (%)
Body weight of live fetuses
Male (Mean%x S.D.)
Female (Meant S.D.)

1644+ 1.67

1600+ 1.73
9146+ 842

oo S

66/63

324+ 0.17
307+ 0.28

16.57+ 1.62 17.14% 3.02 13.00

1543 151
93.55%9.31

1571+ 111 1.00
93.0419.36 7.69

[N en R o' JE o s]
oo e e

60/42 1/0
14.29+ 1.70 14.567£ 1.62 1.00
92.52% 4.90 92.81+ 8.89
0.85 142
17(1.0) 29(2.0) 0

46/54

3.07£0.33

3.00£0.25 340
2961025 -

279+ 021

“Protruded tongue, open eye.
YShort tail.
9Acaudate, short tail.
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WA E ook 28] 3 1 mg/kgT ol AE dAa 9l 5ol 39(33.3
%), A3 5] 281(22.2%), LB HpF, dEHE
3} o] EubAA(a yellow node of peritoneum)e] Z+zt
18 4(11.1%) A&t

A7) 2735 F 1 mg/kgTolA et B4 E A
A&, HE, F2dE D A& ATHEL AHEAY
oz A=}

HIEIN L X (MAAI-E) : F1 2559 AYd)A
FZALE B, A Fepalolr, ARl Rl, Ak,
A gl A Ee At AFe BE Fo(5, 1 mg/kgT2
BEEF7L 1ofe]e] EBslad dixre] wlart B
7V el A tfzatell dated FolAL ehlR] kot
(Table XIID. Zz=i 0.1 mg/kgT2} 0.3 mg/kgi-ol A
FAE gele) Fole AdUgA o2 E vehds 47
S22 2 8d&o] dola] A|HFA 7]Aj AR
Sin a2 PRS2 8

= F

DA-125% 7|2¢] adriamycin®] 24, & AAS5Adz
ZG7AFT] BEE Bol7] Y3l sE qke
Al FRAA 5 YA UFolr)h o]2]gk DA-
125% 0, 0.1, 0.3 2 1mg/kge] #2k¢ 2 Sprague-Daw-
ley #l&2 RAEC Ui 745 A 17474R] A+
o3te] ZEE, A Y AAHETE vIRE dT¢S
ZAFsth

BEES B03E] 03 9 1mgkeTold 2z 2
184 AR Wik A|FEA- g TEEF], o
Aol & Wdom I g glont, & Alfede
AFpael] WE 5] == A% (birth canal)7} Q=)
wol ob7|d Aoz FAEr) mEZe AF % AR
AF kel oA 1mg/kgTolA G4 8UdA et A}
BEAHRS e Fo AEHAE tid 28383
2Ev APEA s of7|¥ 22431 F(anorexia) 2]
A2 o]2Q# 1 mg/keTe YA 4URE E§ 0
U7EA| 8] A Fo] A2 AR Wiy BEEY] %
71 EAA 1mgkgrdAd #Ed 270F FA
vlAgake] 7hAE DA-1259] sle FAEAAFHlA
epRd vhel zho] AjglEAe] ) Eql A HA&
etyla-& AJABERL slck

25ge AN 1 mg/kgaol A vebd 7|85
o] e AlFEAY T 713 wlo} AALEHem-
bryocidal effect)24], 28z <. 4+ ALHRLE] A
e AREAE 23 wizke] -8R d AN growth
retardation effect)24 A& 4 qlck Azt 92 H
ARA] 1 mg/kgitol| A BAR FobrS, Fd, $H
2% 9 HEEFH WFA7|ZAA] FA] 1mg/kgT
o4 AR 2btE, 95F 9L A3dAdZg AT
kA28 Z=7]8(major anomaly)el] &3l AHAERA]

AlREde] A e} nlR A2 A ZEGo] wE wjo}
(E‘HX}‘)C’H a}-g_s}oq AE 2 _71';75-]2/] B3 A =2 o}7]
XZo g Jehd Aoz AR dgabe] FAA
ImghgTold DAY ST FH5E $A%E,
FING, detgds @ FH) FAdee F190

Sobol % AE % WRRIIET ST 7))

2)ate] Mg Zle2 Alg¥vh 3z BHIgie)
TS E2b4 23 7 7) 8 (minor anomaly)el £k
2RAZEAN AdRAH o2 vehd £ glon) B 4
ol M= 254 (maternal toxicity)e] A2 el b
57 #|7)3 A3 unspecific teratogenic effect)d] 7o
FAFT}

w2 HEe] WHels BE AIYEAn FaslA Ay
PR veld o gARE 2 @ ge] #AE =
At AT A Jebd A AFER- s)Ql8
SAERE ok 1mgkedd] A4 8%, 45, 9]
HAFT U A5 25309 2L Holr} £ wdg
(37.9%)2 vjepdoZ A DA-125+ wWo] SxExlele
& 5 sk

FHA AL Aate] AFAoe} v IR 2 A HEA
7]lgt ejxke] A}Fu] -8 x)9d & Fintrauterine gro-
wth retardation effect) 4] #7}5=0 1 mg/kgTol A
< A, FF Fg9Ee, F5 o 23349 F
58, oFHY FEFA A 8357 den e T
Aldo] F& HIE@87%)E #FEe] DA-125% HALF
72 ZgE Aol g fshe AL ARk 2=
dzwe] A 2E7E g FA7E $EEe 44 1.2
o 30%EAM 2 AYAdA BRI 9l 7] 2 o6
TA02% 3 03%) Rt BA3] %A vebeh 59
Fol BA =& wfAQ] lactic acid®] o2 ALg=}
o|=Zo] flole R #Eg)=x] B o9 &
F oo gk AEY} H9F ZAe7 AlgHo)

Fl 59 5 2144 o] f-5%3A 779 1mg/kg
Tl A 18 FEY ITHARAL HAY PRI F
A FLT ol A FobrZa) Aqkrgo] v Aw}
vz Beks B o A|FEA 7)QF £70E A=
Mok AAAlgd el 3 F1 589 dubsa #34
F22] 0.3 mg/kgTolA 18 L= F8 29749 Y=
Akl Apgre BEF wile] mE E&E4Ae|w, 1
mg/kgLel A viehd ¢ - B0 T8 0dH AF
dae FATH BEFEY A3 oAl 7193 R
2.2 ftEck Fl 589 544 1 mg/kgrol B3y
Hrg2 2] W] FAARA] oju] A= AHEA
59 713 gk =8 1mg/kgTolA #ER A
2S5 daAdeE @ HE oy T B2 A4}
Wae FE e RE5EEY #ke: 5343 DA-125
EE WAFEA ] F1 eizbe] A A A E(primordial germ
cell)o| z}-8-3le] XAt FFolM BEH A7 A}
2905 AN $30 FL 529 374 1 my/kg
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TolH AZ1RE AAANAE FFe] $32AD FodslA
AP g 71 QA7 $F5e] FAFAEH o2
sl 1mg/kgwrs] TelE& Y YAlEo] wl¢ A
el Ao 2 A

B A4 A& A F BF5E D A At
slolgg2] F7) 2559 71 % F1 582 2
=g 7}4+ tetrahydropyranyladriamycin(THP)£] ) 7]
A A (Kurebe 5, 1986)0 A= s o] £o Ao
ok 9} wlwg ulo] RAEA R I qualitative toxic ef-
fect)e] FAHde] EA8-S & o e v A
A, A 7 A7) 82 veld adriamycin(Thompson
e 19783 A3¥ o e 78S DA-1257)
g o 7 lsdrh

o] e8] AL F3sle] & w B H7|HA|H| 9%
DA-1259] F3f|-&2Kno observed effect level)2 ZE5E
of slelA 0.1 mg/kg, F1 ejzlel 9leir 03 mg/kg =
2| A HEE] 1A 0.1 mg/kgel=lx AR

FATNCI

B RS SAsE AeAd 2o FA H77,
252, JAFH 2T AN % ARAHANE wol
F4 ARVANA 7E =g,
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