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Abstract—DA-125, a new anthracycline antitumor antibiotic, was at dose levels of 0, 0.03, 0.1 and 0.3 mg/kg/day
administered intravenously to Sprague-Dawley male rats from premating to mating period and to females
from premating to early gestation period. Effects of test agent on general findings and reproductive performance
of parent animals and embryonic development were examined. No treatment-related changes in clinical signs,
body weight, food consumption and necropsy findings were observed in all groups of both sexes. At 0.3 mg/kg,
a decrease in the weight of spleen was found only in male rats. Mating performance and fertility of parent
animals were not adversely affected by all doses tested. F1 fetuses showed no changes related to treatment
of DA-125, except that at 0.3 mg/kg, an increase in the resorption rate was seen. The results show that
the no effect dose levels (NOELs) for general toxicity of parent animals and fetal development are 0.1
mg/kg/day and NOELs for reproductive capability are over 0.3 mg/kg/day.
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Table I. Experimental design for fertility study of DA-125
in rats

Group Dose Volume No. of animals
(mg/kg/day) (mi/kg) Male Female

control 0 1 24 24

DA-125 0.03 1 24 24

0.1 1 24 24

0.3 1 24 24

DA-125-026)7} A= ek DA-1259) #2412 7-0-(2,
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(in saline, pH4.0) <o &A1 ARg-stoch
dEHEE 9 AsEZ

2 Agels dFshdTa PAYATY A9F
S ANAAGA] FAAF FEF 100024 g3 S
rague-Dawley FAE(SPF)E A}&3bgdc). 55329 o
Azt 16rkel S 95T F SRS o 179 29
FARL & L7 HE3 FEASS AH A
g b5 22t 96ulelE ATEe Alge] AMgstadrh,

B A1¥e 25 23+ 3C, AUFE 50 10%, E7)3
13~183/hr., 2B A|7F 124]7HQA TA|~2.% 74]), &
X 200~300 Lux® AAR FEANA A=} A
717 F AFe AYTES TIARALAEGF)E
HhAbd 2 AH2.0 Mrad) 2 #8ted, 281 £ A4ES
Ao FedEr 2 A7 F AR T
Fojgke] MET AT 7Y

0, 0.012, 0.06 ¥ 0.3 mg/kg?] 471 &=k 2 DA-1259]
909 A= olFA Al¥E AAFE ¥} 0.3 mg/kgiel A
A g AZZ7IAAL debdent ke Fol At of
W SAZAE BAHA Uoith o|F SlxE & A
Ao = 03mgkgs miFez Ay Fn) 302
ok 7 Aasks 01 ¥ 003mgkge s AL
as8]e wjA dEzLE Tk AR 7P Table
13 Zet.
Sojuk 3 £oi7|7t

FEY vAHiE pAE w60 ARE aeAd
HA747), e el 149 ARE J4 7470 14
13 ¢4 ] dAgFoisiginh. Fejdste o mE
F 18] 24 A5 722 AEsois, gl 4%
A7) 7kl Al 0dA AFE 722 D).
B o ZAlgs

AT AEE L AR F 1Y 15 FEY duts,
FR34 R ARGl B4 BANAD F4712

i

k=

2 R >

Zole FUFE 19 238 Bk
HE Y MBEHT SY 1 AYNL F AFS w9
Aol ¢4 2% 3 13 1408 I93, AFE

749 A7zl = 14l 0, 7, 14 2 2024 <)
Ak L3 ARRAFHE &
AFEH Aol Al 7S FoiF %}

@ HAFEY el E FAFERS] EAR ¢l
el Aol AtgFe] F Jod A EASET YA
204 Aol ASFAEMNZ Qlsle] 9lal 19UA ] Fo F
s ).

AFI| HAL D AR F-Ee tisle] A|FEA Y Fofo) A
A% 253U ASAAALE AAF F AF7)] FHA
# 7)17ke FAbslgi.

wHle HA : AA mE Aoy AEg Gy Fg
Al 02 Ay o Al 59 HE A A

.
rfe

—_

AN AT AREA R G,

FE A" AR 2E FEES RS AE
A7y, F7 2 Brke] AAT|H gFle] £1A HALE
AA sk S A7 72 welEE §, A2 gal
20dA) Bl Wo] w|gel ¢AEELE HEFAY o
Fojdel. ¥AA 743, A, vA, AR, o, ¥4, 318,
Fash, AYA, A # dh FEg A5

Tgo| WHa|ZR| st ZAl: HigSTH dET F
=9 F& 7FHE 10% EEUH A A7) £ et
Enf, ¥Ad3t 5 hematoxylin-eosin J4-L AAgley 7
78kt

HEHA D AT 7 100t2] e tfsle] 29 A
A8} AL vRE 10mie] AeAldert Eolgls
£7)ol] Yo & yltra-turrax F27)(EF 70008, oF
287hE4 #2433 ¥ Neubauer AG-FE o]-L3}o]
AAAE P AAY 5 Afsidek 232 AR 1g
e A2l AZrS 619% JFoeid] 1g At
1d AAARAEE 2239t Amann F, 1976; Robb
5, 1978). =&t Ashfe] AHzE MFH3e] 1mie] Y=
A ATE 34t FA dHYE JHACR .4 3%
FAsge] EgT 1:18 Egste] =2FEES o
SaL A3 ST Y F2T 2k 100 ¢ o ghe] E2g}
100712} 8] AAFE 2000 9] wi&2 An)A sl A DA
o724 Azl Hepdd o] Adp-F5 FAlskrh

FEE HFH 7 £ 3 109y A9 4
FAg AT T AAE=(3000 rpm, 10F)A]A d-&
PA-L& —80Cel mpsigcl Aad A b Se-
rono SR Analyzer(Serono Diagnostic S.A)E ¢]-&5}¢
FAHUH 24 (enzyme immunoassay)el] @b B AE
~HZ29] k2 &g

HSEN . 7 19 ZE GAEEES 94 2094
Al ste] QARG Al YEeRE, Eafo)
(2D, AR, Aty A", St A
A AF5-2 FAEAC

EfXIQ] REHAL . AFH RS ATl HES F =
Al 2| Folate] f-Fof wisle] FIsL AF ATz
WdagolA WEE wlA EFHEE A A 28



96 e USE -

A d e WA AR

SAHAHAL D A wid AEAAE 5% W AT F
% % Inouye ‘H(Inouye, 1976)ol| uje} FHFZEE A
zgk F TACA} 7 2 F3Hdeo disted ZAlske]
o}

HEED [HAL : ZF i e 212 Bouin¥ol| A%k
F 5B 9 B¥ Wilson ®(Wilson ef al, 1972), F3-=
| & -y (Nishimura, 1974)el 28t W#A37] o4
5 Ak
SAEE BN

doizl 2§zt diF EAIEAHL SAS T2
(SAS institute Inc, Ver. 6.04)2 )43} o}Ev|a7]
Aw-g AAskgdch ezt g AlFAEE= gl ol A
v 2] B AFH = @GAF, ey,
AN RS o) 88, vl = AFH Rl
FAAAEH R0 v£2 AAbsle] BAslg) A7)
717kell W&k FAL b fEEE AYEA FoJanE
271998 73S AA sk A AL 1%
L& 5% A FHAFskd o)

A dn

UM SN A5k

TZSES uEL A A7 B FAFE
o gle] dutZAr WAL AX|R A, oA 2Tl A=
22 (hair loss)7} 28 28] 1 F-X|u}u|(paralysis of hin-
dlimb), B]¥(nasal discharge) ¥ T3¢ ¢AH Ev)E
(dark material around eye)e] Zrz} 14 =g}
0.03 mg/kgT-A A+ 22 282} Fx|uju] 137} ekt
A, 0.1 mg/kgT-ol e €2 2 T4 A FulEe]
ztzy 184 #AEAY A7] 271F FoAM 003 mg/
kgTelA 18 vehd FAsp|E dzgedAz 1¥ #
A g Ed FARAA] FEY HAY 2FOE o|HY]
AL 0.03 mg/kg ™ 0.1 mg/kgdoll A A ol 24 A=
grel F59 oH FHEL dageAME L

500

O— Contral
®—@0.03 mg/kg

o~ 450 p——A 0] mg/kg

= A—A0.3 mg/kg .f%;{’ix
2 oy e

© !/—"‘

> 350 1 Q//,

o

3 ;/

§ 300 + ./

=

250 ——/

200 4 $ 1 t t t Y
[+] 7 14 21 28 5 42 49 &6

Days of administration

Fig. 1. Changes in body weights of male rats before mating.
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Fig. 2. Changes in body weights of female rats before ma-
ting and in gestation period.
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Fig. 3. Changes in food consumption of male rats before
mating.
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Fig. 4. Changes in food consumption of female rats before
mating and in gestation period.
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Table 1L Relative organ weights of male rats treated with DA-125 during the pre-mating period ,

DOSE: (mg/kg) 0 0.03 0.1 0.3

No. of animals 24 24 24 24
Body weight (g) 4562+ 31.2 4523+ 46.0 45651 40.8 4394+ 34.6
% Body weight

Brain (g) 0.4830% 0.055 0.476% 0.054 0.472% 0.048 0.505=x 0.038
Adrenal Gland-Left (g) 0.006 £ 0.001 0.006+ 0.002 0.006+ 0.001 0.007=x 0.002
Adrenal Gland-Right (g) 0.005%£ 0.001 0.006+ 0.001 0.006x 0.003 0.006% 0.001
Liver (g) 3.199+ 0451 3.628+ 0.365** 3.300% 0.283 3.231+0.303
Spleen (g) 0.145+ 0.018 0.146+ 0.015 0.140+ 0.014 0.133+£ 0.015*
Kidney-Left () 0.340+ 0.039 0.363x (.052 0.347+0.048 0.371£ 0.048
Kidney-Right (g) 0.341£ 0.033 0.368+ 0.043 0.355+ 0.044 0.370+ 0.048
Heart (g) 0.286% 0.024 0.286% 0.025 0.281+ 0.025 0.298+ 0.024
Testis-Left (g 0.361+ 0.055 0.373+ 0.049 0.369+ 0.047 0.386% 0.047
Testis-Right (g) 0.364+ 0.059 0.364+ 0.034 0.373% 0.047 0.386+ 0.042
Seminal vesicle (g) 0.266+ 0.063 0.254+ 0.076 0.285+ 0.099 0.277x 0.069
Prostate gland (g) 0.143+ 0.043 0.149+ 0.045 0.156+ 0.050 0.160+ 0.042
Epididymis-Left (g) 0.120+ 0.019 0.128+ 0.050 0.123+£ 0.019 0127+ 0.176
Epididymis-Right (g) 0.123£ 0.020 0.122+ 0,015 0.125+ 0.018 0.129+ 0.012

Values are Mean< S.D.

* and ** indicate significant difference at p<0.05 and p<0.01 levels when compared with control group.
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Table III. Relative organ weights of female rats treated with DA-125 during the pre-mating and early gestation period

DOSE: (mg/kg) 0 0.03 0.1 0.3

No. of animals 24 24 24 24
Body weight (g) 378.6+ 64.2 3713+ 44.7 3805+ 48.1 389.7+ 47.4
% Body weight

Brain (g) 0.544+ 0.108 0.563+ 0.084 0.555+ 0.105 0,538 0.073
Adrenal Gland-Left (g) 0.009+ 0.003 0.009:+ 0.002 0.008+ 0.001 0.008+ 0.001
Adrenal Gland-Right (g) 0.009+ 0.003 0.008% 0.002 0.008+ 0.002 0.008+ 0.002
Liver (g) 3.719+ 0.268 3.825% 0.270 3.663+ 0.339 3.740+ 0.275
Spleen (g) 0.155+ 0.022 0.156+ 0.018 0.151£0.019 0.149+ 0.022
Kidney-Left (g) 0.277+ 0.064 0.293% 0.063 0.266+ 0.031 0.273+ 0.042
Kidney-Right (g) 0.289+ 0.068 0.299+ 0.057 0.274+ 0.036 0.278+ 0.046
Heart (g) 0.255+ 0.044 0.251+ 0.030 0.254+ 0.032 0.247+ 0.029
Ovary-Left (g) 0.014x 0.003 0.014+ 0.003 0.014+ 0.003 0.014+ 0.002
Ovary-Right (g) 0.016% 0.003 0.014+ 0.004 0.014 £ 0.002 0.014+ 0.003

Values are Meant S.D.

Table IV. Testicular spermatid reserves, epididymal sperm reserves and daily sperm production of male rats treated with

DA-125 during the pre-mating period

DOSE: (mg/kg) 0 0.03 0.1 0.3
No. of animals 9 10 10 10
Body weight (g) 445.1% 25.7 4476+ 47.9 449.5% 36.9 4152+ 29.8
Testis (g) 163+ 0.10 1.63+ 0.08 1.66+ 0.23 1.69+ 0.08
Cauda epididymidis (g) 0.29+ 0.03 0.27+ 0,03 0.25% 0.03 0.27£0.03
No. (million) of:
Spermatids/testis 268.0+ 35.8 253.1+ 356 2393+ 718 2189+ 255
Spermatids/g testis 1644+£ 185 155.3+ 21.2 141.8+ 354 129.5% 11.9**
Spermatids/epididymis 134.0+ 38.0 107.4+ 29.7 100.1+ 36.9 94.7% 270
Spermatids/0.1 g

epididymis 465+ 109 394+ 8.2 39.2+ 14.0 34979
Daily sperm production

rate/g testis 27.0£ 3.0 255+ 3.5 232158 21.2L 2.0%*

Values are Mean=* S.D,

**indicate significant difference at p<0.01 level when compared with control group.

Table V. Serum testosterone concentration of male rats
treated with DA-125 during the pre-mating period

Table VI. Changes in estrus cycle of female rats treated
with DA-125 during the pre-mating period

DOSE: (mg/kg) 0 0.03 0.1 0.3

DOSE: (mg/kg) 0 0.03 0.1 03

No. of animals 10 9 9 10
hormone conc. (n mol/L) 7.1+ 2.6 7.1+ 25 7.5+ 54 7.7+ 4.6

Values are Meant S.D.

23, FOY 29 T, Fygaes dwe)d ¥
4% AHsmall sperm)~} 3.2, 1.8, 0.3, 0.1 % 0,1%2] ®l%)
7h wAs)el AP d%e ARHA sk
322 2 $A%%0) 93 $HIZE fan
W2 ool Slold 7 el tEF7H] felai
g7 @gkekTable V).
WAl DlxlE 23
NFEIIHAL 8% 57019 A2 003 R 0.1mg
kgZol A Fol F7} Fof Auc} §o4 A e

No. of animals 24 24 24 24
Estrus cycle
Before treatment 4.3%+06 43%06 43%x05 4607
After treatment 4.5%0.7 4.7+ 0.6* 4.9+ 0.7** 45+ 0.6

Each value shows Mean+ SD. of estrus cycle (days).
* and **indicate significant difference at p<0.05 and p<0.01 le-
vels when compared with before treatment group.
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Table VIL. Fertility data of parent animals treated with DA-
125 during the pre-mating period

DOSE: (mg/kg) 0 003 01 03

MALE

No. of mated animals 24 24 24 24
No. of copulated animals 23 24 24 24
% to no. of mated animals 95.8 100.0 100.0 100.0
No. of fertilized animals 19 20 20 22
% to no. of copulated animals 82.6 833 833 917

FEMALE

No. of mated animals 24 24 24 24
No. of copulated animals 23 24 24 24
% to no. of mated animals 95.8 100.0 100.0 100.0
No. of pregnant animals 19 20 20 22

% to no. of copulated animals 82.6 833 833 917
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otz o2l AdA= A edodch kA
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&EE5(protrtuded  tongue)e] 18 JEbicH(Table
VII). A7) &24E o4 01 mg/kgT2] #FHAHH wjo}
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WHFETIZEAL D 94 2094 A&g izt W33
AAA] BE FolA ojugl 7|¥E A=A sk
a2 dlzyeld 003, 01 % 03mgkgTe o2
Al-%-g2}(dilatation of renal pelvis)2 z}2} 0, 2, 4, 484,
=l 8 #3akdilatation of ureter)2 27+ 7, 7, 4, 9

A4 A= cTable IX). o]F2 Ard@AgAel 24

Table VIII. Caesarean section data of dams treated with DA-125 during the pre-mating and early gestation period

DOSE(mg/kg): 0 0.03 0.1 0.3
No. of pregnanl animals 19 20 20 22
Corpora lutea
Mean=* S.D. 17.00% 2.08 16.30£ 1.75 1645+ 2.44 1759+ 2.28
Implantations
Mean= S.D. 14,74+ 3.38 13.50+ 2.91 14.60+ 2.85 1491+ 3.34
Preimplantation loss (%) 13.3 16.1 7.9* 154
Fetal deaths 9 22 15 34"
(resorptions%dead fetuses)
Resorptions
Total 9 19 15 3%
Early 9 19 13 31+
Late 0 0 2 1
Dead fetuses 0 3 0 2
Live fetuses
Male/Female 114/157 114/134 132/155 150/144
Litter size (Mean=x 5.D.) 14.26+ 3.33 12.40+ 3.10* 14,35+ 1.98 13.36% 3.26
Fetal loss (%) 31 8.2 52 : 10.3*
Sex Ratio (male/female) 0.73 0.85 0.85 1.04
No. of fetuses with external 200.7)" 0 1(0.3)® 1(0.3)°
anomalies (%)
Body weight of live fetuses
Male (Meani: S.D.) 3.29+0.23 3.25+02 341+ 028 3.33%+ 0.56
Female (Mean* S.D.) 3.12£0.20 3.08+ 024 3.26%0.26 318+ 0.57
WWestigial tail.
BShort tail.

YProtruded tongue.

* and **indicate significant difference at p<0.05 and p<0.01 levels when compared with control group.
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Table IX. Visceral findings in fetuses from dams treated with DA-125 during the pre-mating and early gestation period

DOSE: (mg/kg) 0 0.03 0.1 0.3
No. of dams . 19 20 20 22
No. of fetuses examined 131 119 139 143

(Meant S.D.) (691 1.8) 6.0 1.7) (7.0 1.1) 65+ 1.7)
No. of fetuses with 0 0 0 0
malformations (%)
No. of fetuses with 7(5.3) 9(7.6) 8(5.8) 13(9.1)
variations (%)
Dilatation of renal pelvis 0 2 4 4
Dilatation of ureter 7 7 4 9

Table X. Skeletal findings in fetuses from dams treated with DA-125 during the pre-mating and early gestation period

DOSE: (mg/kg) 0 0.03 0.1 0.3

No. of dams 19 20 20 22

No. of fetuses examined 140 129 143 151
(Mean* SD.) (741 1.6) (6.5 1.5) (74% 1.0) 691 186)

No. of fetuses with 1 (0.7 1 (0.8 2 (147 3 (202
malformations (%)

No. of fetuses with 4 (2.9 1 (0.8) 3 2.0 2 (1.3)
variations (%)

No. of fetuses with 6(4.3) 8 (6.2) 8 (5.4) 6 (4.0
retardations (%)

No. of ossification centers

No. of sternebrae ‘ 4.0£0.7 44105 45% 0.6 44+ 0.8

No. of metacarpals in 6.0 1.0 6.1+ 0.6 51+ 05 63+05
both forelimbs

No. of 1st phalanges 08+ 1.0 0612 1.2+ 23 14+ 32
in both forelimbs

No. of metatarsals in 71+ 1.8 74+ 0.7 78+ 03 7.7+ 10
both hindlimbs ‘

No. of 1st phalanges 0.0 0.0£0.0 0.0+0.1 0.6+24
in both hindlimbs

No. of sacral and caudal 6.6+ 0.9 6.7+ 05 71£06 6.9+ 09

vertebrae

aShortened 13th rib.

DShortened 13th rib.

9Fused ribs, shortened 13th rih.

9Pused ribs, flying rib, absent thoracic vertebral body, scoliosis.

24 AlFEA] 23 HE = ok

ZHUAL LA 2047 A28 g)xpo] FAAAA] o
F o] A= wE=-Z 4 (shortened 13th rib) [ 7] 3 (mal-
formations)]17} 18(0.7%), ¥]t A)-5-F (asymmetric ster-
nebrae) % ¢ 9] 3 3(sacralization of lumbar verte-
brae) [ e](variations) 17} 42(2.9%) 18] F5F9
F--¥-2](cleaved thoracic vertebral body), o}=3
Z | (dumbbell-shaped thoracic vertebral body) 2
28t (enlarged fontanelle) [-Z3}7 'ﬂ(retardations)]
62(4.3%) V2=t 003 mg/kgTol s DIt
L7317} 18(0.8%), £5(14th rib) [e]] 11°1 10 8%)
a3 FFA e FHEE 9 oy FEFA [F3

A oA]17} 820(6.2%) FERRe). 0.1 mg/kg-ol A=
ZH(fused ribs) & TEFds (71917} 24(14%), &5,
H]‘H"%EL ol g o] A& [WHellr) 34(2.0%) 18]

A9 F-Ee] B ooldy FFFA [F3A|A]7
891](5 4%) FAH L ‘:3‘3: 0.3 mg/kgoll e 52
&, Lf-5F(flying rib), F5F4 2] H<=(absent thora-
cic vertebral body) ¥ 3F9]& 2 (scoliosis) [ 713 ]°]
31‘51](2 0%), 73=(cervical rib) [¥He]]e] 24(1.3%) L=

FAe] FEe Y oY FFFA 6%(4.0%)
HL?ﬂE] g i(Table X).

78 AAES AHE g 73, 3401 2 ZE7|
19 gl glejA] Zh FoATH 2L LY 3=



M2Z CIERIALO|ZZIA BRX| DA-1252] MASHH: () HE

YA Aotek 22T FE, F4F, FEZ, 449
AT B Avixs] TIHAYEE LE T o

27 ¥s) foAE el otk
L

DA-125% FopAlekel ] ik 2l grE=pA}e] ER1A)
gz okA] StAA 2 A adriamycing] -fFxA o]} o2&
DA-125% 0, 0.03, 0.1 % 0.3 mg/kg?] 43 2.2 Sprague-
Dawley A%-2| ?;HEf’ﬂ 7 W) 60 HBE wwW
A- A7 7], R EE-S Wl 25 A5E dAal 7°é77}7‘]
A Eojate] T E-9] dukatdl, FElsE " gt
1 I e R o = O S

0.3 mg/kgiol A Viebd wigEeke) A& DA-1254
e FASHAHAHA, 19Dz FZE L7
2A AHEA] £Y7A 2 A« &L= H[ A
EAZAL eSS 4 4 Atk 03mgkg Tl
oA A2 FT-puljolre] Z71= tetrahydropyrany! ad-
riamycin(THP-adriamycin)®]  <=8l5-4 2] 3 (Kurebe 2}
Asaoka, 1986)oll 4= ehded ol AlHELS F4
o 71alg} wokx A} EiHembryocidal effect)2 Hh
9t} Daunomycin, adriamycin 5% DNA =423
(DNA-intercalating agent)5-2 FHEE gl A=}
FAe A} 2o w2 FTHY A E op]AZ
2= 9]tk gk (Lee, 1981). 22t} DA-1259} 22 anth-
racycline#] 3+9t4)Q) THP-adriamycin> DNA =ZH8-%
Aolzul FeFHAY AF AR 5FY A FHA
ASks FA gevheE ARle] Bwm 8} gleEdw(Ku-
rebe9} Asaoka, 1986), DA-125% A EE|A] #v|st
dut=Ao] REdL 1g ARG AAAEFY 1d
RAAPAEL FFaPARE £ AF2As A wn)d
Felg o QAlgel As kg vRA] ¢sich

ol e W8-S Fisld B A £ FHFY A
2)%} DA-1252] F+f-8&3KNo Observed Effect Level)2
FrEEe duiEAl 4 gapdAe] gjeiA 0.1 mg/kg
ael2 FeElEH glolAs 03mgkg ©)HoE AR
Hrl

el u

AWER DA-1252 AT F4 Zopdofd i, £

EfSEIA|S 101

AGg st AeA B8 FA olE, F73,
FRAH 2203 FAAY 2 ABAUE YobRAl 3
H% ) Z2AHE =guh
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