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Abstract—DA-125, a new anthracycline antitumor antibiotic, was administered at dose levels of 0, 0.2, 0.6
and 1.8 mg/kg/day intravenously to pregnant New Zealand White rabbits from day 6 through 18 of gestation.
The does were subjected to the caesarean section on day 28 of gestation. Effects of test agent on general
toxicity of does and embryonic development of F1 fetuses were examined. At 1.8 mg/kg, the organ weight
for ovary of does was significantly decreased. The decrease in the number of corpus lutea, implantations
and litter size, and the increase in the rate of resotptions were also observed. In addition, various types
of external, visceral and skeletal malformations occurred in fetuses at an incidence of 7.7, 7.7 and 20.6 %,
respectively. The results show that the no effect dose levels (NOELs) of DA-125 are 0.6 mg/kg/day for does

and F1 fetuses.
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BEe] PAFAEH ~3F32]Y (reproductive-toxicolo-
gical screening)®] Yo T A adriamycin®] -F=34)
DA-1257} 9412719 ol & efzfe] gleix] 7133, AAb
Er AL FRIEAT 2] Haled A
Ak B A1 oFF59 SAHARI|E(FHE LA
2, 1988)7 d 540 A8 71 5(Yakugyo Jiho Co., 1984)]]
Fate] Alstgieh

A

AlgEE

B AgellE SopAlekajal 3AIE DA-125 (Lot No.
DA-125-026)7} A1&-=4ich DA-125 & Px48 7-0-(2,
6-dideoxy-2-fluoro-a-talopyranosyl)-adriamycinone-14-
B-alaniate HClelx Haleke 6700)n HHYF L2 <=
2t 95% o)Aelgict F4HA] DA-125 = 1 mM lactic
acid (in saline, pH 4.0) $fof &3jA]A A}&3}gct
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AHSE ¥ ASEE

APEEL AS AYEEE ATECGE I 244
Az 77-DE 26 943 New Zealand White 7%
Argstot. el ARASAA $RAR dHlFES
TR BATMAIZ AL 18] o] Abe] mw]Fate] #lRl
Fg 44 0Y 2 Aslgen smrldkeld A 84ntEE
A1l A8k
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#7)7HE AEE AEEES a¥NaGEEE e}
FNE, 18 E& AFETE AYd Hridrlz
AEAZ] F AR A
Eojgkol MR AlEHES T4

001, 0.03, 0.1, 0.3, 1.0 ¢ 3.0 mg/kg 2] 67) ko2
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Z42b 2 9 134 2R FAk 2L 0.2 mg/kg
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Fig. 1. Mean body weight changes during the gestation of

does treated with DA-125.

Z32 9] Ak dazgel e FAFHLE §9
Aoe ZaE vl 1] AdFES feAde
718 a3 34 AdFEE foAdsle T
HodtKTable D).

A7) 2A3EF 1.8 mg/kg oA vebd 2He] A
Z% Fle 2E5EY ATt o AHE AlRH
QA e Ao @ A Fg Fae AFEA 7]
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Fig. 2. Mean food consumption during the gestation of does
treated with DA-125.

Table I. Relative organ weights of does treated with DA-125

Dose (mg/kg) 0 0.2 0.6 1.8
No. of does 14 15 17 14
Body weight (g) 3875.9+ 449.3 4010.0+ 3154 3876.1+ 286.0 3752.2+ 360.5
% Body weight
Kidney-left 0.243+ 0.050 0.234+. 0.027 0.238+ 0.034 0.249+ 0.029
Kidney-right 0.244+ 0.047 0.232+ 0.026 0.247+ 0.058 0.246+ 0.027
Spleen 0.053+ 0.024 0.050+ 0.016 0.051+ 0.016 0.058+ 0.017
Thymus 0.076 1 0.035 0.094+ 0.037 0.082+ 0.037 0.100+ 0.029
Liver 2.794+ 0.614 2.916+ 0.490 3.002+ 0.545 3.443+ 0.508**
Ovary-left 0.016+ 0.005 0.017+ 0.004 0.0134 0.005 0.011+ 0.005**
Ovary-right 0.015+ 0.005 0.017+ 0.005 0.014+ 0.005 0.010+ 0.005*
Heart 0.220+ 0.031 0.224+ 0.029 0.217+ 0.023 0.228+ 0.019
Adrenal gland-left 0.005+ 0.002 0.004+ 0.002 0.005+ 0.002 0.005+ 0.001
Adrenal gland-right 0.005+ 0.005 0.004+ 0.002 0.004+ 0.002 0.004+ 0.001

Values are Mean+ S.D.

* and **indicate significant difference at p<0.05 and p<0.01 levels when compared with the control group
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Table II. Caesarean section date of dose treated with DA-125

Moon Koo Chung et af.

Dose (mg/kg) 0 0.2 0.6 18
No. of pregnant animals 14 15 17 14
Corpora lutea (Meant S.D.) 12.64+ 4.16 13.67+ 5.27 12.06+ 5.09 907+ 3.34*
Implantations (Mean+ S.D.) 10.00+ 3.57 1053+ 5.15 947+ 4.64 550+ 3.59**
% to corpora lutea (Mean+.SD.) 80.33+19.74 76.64+ 21.24 78.83+ 14.63 61.73+ 30.70
Fetal deaths (resorptions-+dead fetuses) 26 37 38 51
Resorptions
Early 19 19 25 48
Late 0 0 0 0
Mean+ S.D. 1.36+ 1.60 127+ 2.55 147+ 2.27 343+ 277
% to implantations (Meanzx S.D.) 18.1+28.7 14.1+ 26.0 1511254 69.0+ 41.1%
Dead fetuses 7 18 13 3
Live fetuses
Male/Female 61/53 59/62 64/59 15/11
Litter size (Mean+ S.D)) 814+ 394 807+ 4.59 724+ 3.33 186+ 2.88**
% to implantation (Mean+ S.D.) 78.12+ 2846 78.05+ 24.97 79.60+ 26.81 29.17+ 39.60**
Sex Ratio (male/female) 1.15 0.95 1.08 1.36
No. of fetuses with external anomalies (%) 0 0 0 2¢ (1.7
Body weight of live fetuses
Male (Mean+ S.D.) 3648+ 6.64 3448+ 857 34.03+5.35 36444+ 4.10
Female (Mean+ 5.D.) 3448+ 589 3380+ 8.35 3413+ 6.30 34.74+ 383

* and **indicate significant difference at p<0.05 and p<0.01 levels when compared with the control group “Camptodactylia, gastroschisis,
lordosis, scoliosis, vestigial tail

Fig. 3. Multiple external anomalies(scoliosis, gastroshisis,
camptodactylia, vestigial tail) in a fetus of 1.8 mg/kg group.

Z9bZ(scoliosis), £ 3}d(gastroschsis), =X Z(camp-
todactylia) ¥ &2 v](vestigial tail)®] £~ & (Fig. 3)%
HZAwZ(lordosis) ¥ E¥Hge] E317]3(Fig 4]
zrzk 144 £ 28(7.7%) TR GG 276 1.8 mg/
kgTe) 9¥7)3 EHEL dE2Te vlE FAEHa
Fro)de Vel @grov) Ay H e w FHLA
FE A, ZAF FY Bolizle] HAFeTH
AEeE fe)de] QA= APEL 7T LA
2 ferEgch

LS ED | AL

9]al 28<dAe] AZ3 F1 ejake] W5-A7] 744 of

lg.4. Lordosis and gastroschli in a fetus of 18 mg/kg
group.

FF94E AR (dilatation of renal pelvis)= A&
A 2J(shift in position of esophagus)[*H ¢](variation)]7}
28 (1.8%) A%, 0.2 mg/kgTolAEs 25 A at
(dilatation of lateral ventricle) % A<SF=(microphthal-
mia)[ 7] 8 (malformation)]e] 1(0.8%) &z H&= F
7z o] 7])x]o)*Habnormal origin of left A. carotis)
2 g2 412k0] A $(dislocation of right kidney) ¥ ¢]]17}
3% (2.5%) #2=grh 0.6 mg/kgrole LkE[7]1¥]
o] 1#(0.8%) 283 HEF7FHNY 7)Ao B A%
A4 ]7} 481(3.3%) =92, 1.8 mg/kgT-il A
= 3 #Aw9tetaH(diaphragmatic hernia) % AlAFZH A+
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Table WM. Visceral findings in fetuses from does treated with DA-125

Dose (mg/kg) 0 0.2 0.6 18
No. of does 13 14 16 6
No. of fetuses examined 114 121 123 26
No. of fetuses with malformations (%) 0 1# (0.8) 1 (0.8) 2 (77
No. of fetuses with variations (%) 24 (1.8) 3 (2.5) 4 (3.3) 5 (19.2)

“Dilatation of lateral ventricle, microphthaimia ‘Microphthalmia “Diaphragmatic hernia, ventricular septal defect “Dilatation of renal pelvis,
shift in position of esophagus ‘Abnormal origin of left A. carotis, dislocation of right kidney /Abnormal origin of left A. carotis, shift

in position of esophagus fAbnormal origin of left A. carotis

Fig “ . Multile skeletal anomalies(bicentric thoracic verteb-
ral body, absence of 7th thoracic vertebral body and left
arch) in a fetus of 1.8 mg/kg group.

(ventricular septal defect)[7]&]e) 2#(7.7%) Leli
= FAFN Z|re|dHe]]e] 53(19.2%) TFF
dci(Table III).

A7) 27ZEF 1.8 mg/kgToll A vehd 718 H o)
g2 daged HEte] BA A Foale HolA
¢rgl o1} New Zealand White A% E7)o] & 7=
dlo)ele] 28 Ayl AFF 3o A (Morita 5, 1987) A
=84 Fodo] AdAHNL wEly ol APEEAC
7]el®l A7 2 AMRE I

ZHHA

E7efale] ZALAL AAY Z)5Ae] kel
TR E Soll ojebd 718, We] W F3hx]ed(retarda-
tion) 2.2 TEFHT}, dAal 28U HEg €Aty F4
A A 2ol A= #d H-FHbroken rib), F-{-5F(f-
ying rib), 5F-f2(fused ribs), 7H =& H<£(absence
of 7th rib), 79 F3=Z<(absence of 7th thoracic verte-
brae) ™ 11 FF74-%(absence of 11th thoracic verte-
brae)[ 7} 8¢} 3#(2.6%), 8% 23(8th lumbar verteb-
rae), 1338 =Z(13th rib) ¥ FZE A9 o]B(cleaved
sternebra)[ ¥ o]] o] 458)(39.5%) —Le] 3 o}l 3] FZ: 24
(dumbbell-shaped thoracic vertebral body) % FF3
A ¢] o] B(bicentric thoracic vertebral body, Fig. 5)[&

Fig. 6. Fused sternebrae in a fetus of 0.2 mg/kg group.

s}Ad]e] 29(1.8%) #A= Ak 02 mg/kgrelde F
FHZ(fused sternebrae, Fig. 6), %2 2 vz
AZ(asymmetric os ilium)[ 7] ]o] 4#1(3.0%), 8" L.F,
oMl 2%, 139 52 % WA FZEH(asymmetric
sternebra)[ o] ]e] 47#1(38.8%) B2 FFFA o)X,
ol s FHFA, FIEAY ol W olHyFFEA
(dumbbeli-shaped sternebra)[ &<l o] 7#(5.8%) +}+
elgth 0.6 mg/kgTel e SF3, FFLA5F3 39
F=E49 ZZ(protrusion of 3rd sternebra), v]3-f-3t
(fused caudal vertebrae) ¥ 99 F3FFFZ2<(absence
of 9th thoracic vertebral arch)[7]&]e] 5#(4.1%), 61
2% 84 2F, 139 5F ¢ HiA FFEADE0) o]
499(39.8%) 18| o1 Y FFFA @ FEFEAY o] %
[E3=d]e] 2#(1.6%) FA= et =3t 1.8 mg/kg T
ol v 33 2)Zul3t(scoliosis), & FHwHZ(lordosis), &
&% 3| $r Z(fused lumbar vertebral body), #3732
(fused sacral vertebral arches), 121 SF74, 11 <
124 S24E, T F3o F4 9 3253 &g
5, 14 2 291 QFFFHE, 5TF3E FEEETE
(Fig. 6)[718]°] 4#(154%), 8% &5, 139 55 ¥
v A FFEA[He] o) 53(19.2%) 18]l FF4 2
o] ¥l FFEH o|R[Fx|d]e] 28(7.7%) 2A
= ¢jci(Table IV).

A7) 27AEF 1.8 mg/kgwolA vehd el A34 713
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Table TV. Skeletal findings in fetuses from does treated with DA-125

Dose (mg/kg) 0.2 0.6 18
No. of does 14 16 6
No. of fetuses examined 121 123 26
No. of fetuses with malformation (%) 3 (26 4 (3.0 5 (4.1 4 (15.4)
No. of fetuses with variations (%) 45 (39.5) 47 (38.8) 49 (39.8) 5 (19.2)
No. of fetuses with retardations (%) 2(18) 7 (58) 2 (16) 2077
No. of ossification centers (Mean+ 5.D.)
Sternebrae 58+ 0.2 5.8+ 02 5.8+ 0.2 56+ 04
Metacarpals in both forelimbs 9.9+ 0.2 9.5+ 0.7 9.8+ 04 9.8+ 0.3
First & second phalanges in both forelimbs 16.8+ 0.8 164+ 11 161+ 19 16.3+ 1.9
Third phalanges in both forelimbs 10.0+ 0.1 10.0+ 0.0 10.0+ 0.1 10.0+ 0.1
Metatarsals in both hindlimbs 8.0+ 0.0 80+ 0.0 8.0+ 0.0 8.0+ 0.0
First & second phalanges in both hindlimbs 157+ 04 153+ 1.0 153+ 1.0 15.7+ 0.7
Third phalanges in both hindlimbs 8.0+ 0.0 8.0+ 0.0 8.0+ 0.0 8.0+ 0.0
Sacral and caudal vertebrae 19.2+ 0.6 19.2+ 0.6 19.1+ 06 19.1+ 1.1

“Broken rib, flying rib, fused ribs, absence of 7th rib, absence of 7th thoracic vertebrae, absence of 1lth thoracic vertebrae ‘Fused
sternebrae, fused ribs, asymmetric os ilium ‘Fused ribs, fused sternebrae, fused caudal vertebrae, protrusion of 3rd sternebra, absence
of 9th thoracic vertebral arch “Lordosis, scoliosis, fused ribs, fused sternebrae, fused lumbar vertebral body, fused sacral vertebral
arches, absence of 12th rib, absence of 11th and 12th ribs, absence of 7th thoracic vertebrae, absence of 1st and 2nd lumbar vertebral

arches

) wEEe HaFel HH BARHCE FeI43A
e Qo ARASVE, AFADE Fo
Zolazlo] RAHe] YEXA fFeo] YHAUT B
Al AREA A% FFoz AARHSIT

n H

DA-125% FolAlofe Al AiFql kEEiAbe]F2lA)
aFEokA) AAolr). o]ejdt DA-1258 0, 02, 0.6 %
1.8 mg/kgs] &8o 2 New Zealand White HE2 =&
7o A 64dRE P 18U7R] Fofste RFES
dubde] 2 efARpdAe] vlA e S ZAIHG.

EE-BoA vehgd GaigaFe] ghae) AgAdsfA]
A 3 2 AR ZhAe APEEAS ofsko R
s A Ee] vehd 2Ae] [l 279 AS
ZArel o oJal 7~84® B uEe] gled|(Manson®
Kang, 1989), -2 H7|gA|@AM= AFEH Fo47}
2ApEe]l Al 64HE] AztE]o] 1apH o g A|§HEAlo
71918k 2AkA i o} AbaH(preimplantation loss)e] -t
A3 old a2 AFAZA JFAFFe A, JAlA <
E stel] b2 FA| e 7hAa YW GaFEgY M) 2dE
ZAo2 Algsc) =3k wjolFT&9] Fve AlHEA
71215k wjo}x] A& 3Hembryocidal effect)Z4] A= =)w,
olZ glgle] Akx}e] ey} ofr|® Ao g woksch

g zke] 2| EAALA] 1.8 mg/kgtoll A FAH A F7)8,
FAE 9 BEsdst A7 HAK] 94 1.8 mg/kg
ol AR AATe 9 HAFHAEL FU)E
(major anomaly)dl] &3l AAERZA] A EHe] oA

Fo} vl PN 2 A xR o] wE wjoHEl Dol 245}
AE g zAe] Bilate] 5L oAz et
ZoeR Algdrh

whe Hlze] Wol: RE APEAd F@EA Ad
LA e g vjepd 4 gl xuk 27 wEgo] A8 =AY
SARAAIA ehd A5 AFER ZUad SR
2 Rk ol g2 FUIR eAle] RS} Ao}
T7ke] v)awrt vhd g 7 AN 1.8 mg/kgT o) A%
FEHFAFN A ol e RIS 7L E2
W 3-8(19.2%)2 vrebdo 24 DA-125% WolfEEA
95 o4 = Atk

=
2
FHEE, LRFARY, 2FFTAE, AFFTHR,
S5EHE % STALL 37199 Supel Al 9IE
[+]

AtmEd o8y FFEAFES A7) (minor ano-
maly)o] &3 AP0 FEA Ao gn epd
% gloevt B AlgdAE REA(maternal toxicity)2)
A7z ehd 8)8x F7]9E W (nonspecific teratoge-
nic effect)sl 7Ze 2 A} 74 DA-125 < 54
A 2] ekl adriamycin} tetrahydropyranyl-adriam-
yein®] #7718 A3 (Thompson %, 1978; Kurebe 5,
1986) ol = 27} 06 & 0.1 mi/kge] So2 7|
A7) ot ANEARE dol] A3 YA HE
5] ol A ERE ] 1AL e A
o7} ele-& & 4 AUk

olAte] Atz Fgsle] B o £ FH7)HAH 9%
DA-125¢] F-3]84=(NOEL)2 252 % ez}l gleiA
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