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Reproductive toxicity of bimolane in mice and rabbits

CHEN Li-Juan, WANG Mei-Ying, LIU Ming-Zhang
(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200021, Chinag)

ABSTRACT Bimolane {(AT-1727), 1,2-
bis (4-morpholinomethy1-3, 5—dioxopipeta-
zinyl)—ethane., is a new antitumor drug,
synthesized first” in our institute. When the
mice were injected ip bimolane 3.7 or 37.2
mg/kg on d 6-15 after mated, 23 or 100%
of the embryos were resorbed, while
the surviving fetuses remainsd normal. After
ip bimolane 7.4 or 14.9 mg/kg, the wei-
ghts of living fetuses were all less than
that of the control group {P<C0.01). After
ig bimolane 140 mg/kg to the mice on d
6-15 after iated, 43% of the fetuses
developed subcutaneous edema. but no other
abnormalities were seen. When the rabbits
were given ip bimolane 30 mg/kg on d 7-
18 after mated. all the embryos were re-
sorbed. On d 10 after mated ip a single
dose of bimolane 74,4 mg/kg to the mice
caused nanomelia {(34% ) and subcutaneous
hematoma (55% ). Therefore, teratogenicity
of bimolane was observed in mice.

KEY WORDS bimolane: teratogens: drug—
induced abnormalities;: embryo resorption
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MATERIALS AND METHODS .

ZRunnk, WMELRE 47, HFAE
WMF*E, R0.5% MPEAFHERM (CMC) R
REWE. AfFmEy (BRASE4E A 50000
fo Dsooo IU), FlFREHES T ~=H. BEBEM
EEZ RSB, RBEPEREERE LBREIRIY
HG 4.

ANEEE 28.0+5D 2,58, 15285
B, KEREIPRAHEAYNX A0,
RENZE, XERIWEFpdo, PR
HEd6-15 RAT-1S([/ELR BIE Kip 5
ig, MREHITT ZKE/Kds, 9, 10 KHE
(37.2mg/kg ip)A1d11 (280 mg/kg ig) B 7k
BEHE, AFMNTE 10nl/kg T 2 K5
d 8-10 % & ig fEEEXTIE. AR 1 & SR
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K. RE, A, GRa%. TLRAE. WIRaE
B SRR R:, M ¥RRTFEEE 5% 2 B,
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RESULTS

] Z TG B 3 s WO 56 B BE £F B W eh e
HHMR 25 R, EF B ¥ 3y 10-21 R (Tad
1), BENEREEA6-15 ip Z, T W 3.7
37.2mglkg FAWUERN HABEHE(P<
0.01)s 37.2mg/kg AL BB, 7.4-
14, 9mg/kg ARBEERDBHE (P<0.01),
Bk B, T2HEdS, 9,10 55—
p 37.2mg/kg (0.1 xLD,) &% A B & E$ -
HEARBEP<0.01), TiLFBEMA B 74.4
mg/kg (0.2 xLD ) B-KEkESE S RAE

E(P<0.05), BMlMHEHBSHBAZREY B
ZE(P<0.01, Tab 1), 24 d10 5 ip37.2 1
74.4mg/kg 5y BlE 14/182 ¥1 13/38 ML S5t
M, RTEE =M R EZRRBN R ER
I Bk (R L0 FyUERE ), 4y ) 5 5/182 F 21/38
P, 37.2mg/g EEEREFE - T B #£R
B, TR KEd6-15 ig Z W G  14-140
mg/kg {Z 7 140 mg/kg (0.1 xLD,,) 7 7/21 Z¢
BT2FBEds-17 hEETHKE R T, &6/
38 MRl B R Bk, TRAT RA # W £ (P
0.01), d10 2 Ztig 140 fl 280 mg/kg (0.2 X
LD, ) ARBE S KA ERDHENE A KP<
0.01), JF—HBRITE EHEE B L (P<0.01)
FU/7TIRBEERE, o/TIRBERTETE S
b, PR & S #E A S 2RISR
(Tab 23,

BT % JBIFAd7-18% #ip 2 W 15 W
12 mg/kg, S54%HaRFERI, HRAFHDE

Tab 1, Effect of bimolane on fetuses of mice, I+ SD, *P>>(.05, ““P<0.05, *"*P<<0.01 ¥ 0.5%

CMC 10 ml, CLO=cod-liver oil, )

Gestation  Bimolane _ F 'fnsi::“t Live fetuses per mouse Dead  Resorbed
(d) {mg/kg ad) (fetuses) Number Weight (g) Length (cm) fetuses fetuses
6-15 CMC 1oml ip 12(109) 9.1+3.4 1.4+0.2 2.3+0.2 o D2+ 0.4
6-15 3.7 ip  12¢94) 7.8%3.2** 1.3+¢.1" 2,2+0,2" 0 2.44,.3*""
6-15 7.4 ip 114103 9.4%2.,3* 1.2X0.2*** 2.2+0.1* ) 2.5+3.8""
6-15 14.9 ip  1s8€153) 8.6%3.3* 1.0%0.1*** 2.1Xo.2* ] L.7E2.5%""
6-15 37.2 ip 17 0 — 0 8.5+2,4%%*

B 37.2 ip 18¢104) 6.5%2,8%* 1,1%0.2**" 2.2+0.1" D.3:0,6 1.111.4%

9 37.2 ip  18¢124) 6,943.5** 1.1+0.2°** 2.2+p.2* 0.240D.4  0.8+2.4%
10 37.2 ip  18{182) 1p.1%2,4* 1.240.2** 2.3+0,2* ] 0.240.6*
10 37.2 ip 214179 a.5+2.7* 0,910.2*** 2.010D.2* 0.4+0.6 1.632.9%
10 74.4 ip 14¢38) 2,743.9"** 0.2+£0.2""" 1.81+0.1%"* 0.,4%£0D.7 5.513.8%*
15 Y744 ip  19¢182) 8.0%3.0" 1.1%0.2°** 2,1+4p.2° 0.2x0.4  0.1+90.5°
6-15 CMC10m! ig 15(119) 7.943.7 1.0+0.2 2.0+0.3 0.6+0.8 0.8+2.1
8-10 CLO 10 m! ig 14490} 6.4%2.6%"* 1.4+0.3" z2.3+0.1* 0.7%x1.2 2.,9%3.2*""
g-15 14 ig  12¢127) 10.6*1.8* 0.9%0.1° 1.8 0.2*" 0.3%0.5 0.1+0.3*
6-15 o8 ig  10(88) 2.3%+4.3* 1.0+0.2* 2.1%p.2" 0.3+0.7  0.4%0.77
6~15 56 ig  10¢79) 7.943.1* 1.0%0p.2* 2.0+0.2" 0.3+£0.7 0.2+0.4%
6-15 140 ig 14038} 2.7+4.6*"* 0.9+0.2° 1.9+p.2* 0.1£0.3 7.5+3.9"*"
10 140 ig  10(109) 10.9+1.8* 0.6X0.1"*" 1.840.1"% 0.3%0.7 0
10 280 fg 14(7T1)  5.144.2*** 0.7L0.2**" 1.6+0.1"* 0.7X1.3 3.614.5°°*
11 28D ig 15(120) 2.0%3.0* 1.2+0.1" 2,2%+0.1" 0.2+0.6 0.611.2°
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0.5% CMC, % in parentheses, CLO =cod liver oil,

Erfect of bimolane on fetal development in mice, *P>¢.05,

**P <0.05,
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PERP 0.0 s

Route Intraperitoneal mjection Intragastric gavage
Gestation d g-15 d 19 d 6-15 d 190 d 8-10
Dose (mg/kg qd) 0 14.9 37.2 Td.d 0 140 280 CLO 10 ml
External abnormalities
Fetuses examined 109 153 182 38 1149 33 71 90
Subcutaneous edema 00y 00D n{n) 0{0) (qL ¥ 6{163**" DO 0{n2
Subcutaneous hematoma 0{Q) 0(0) 5(3)" 21(55)™** ©(p) ol g(8)*"" oln;
Hind nanomelia 0oy 0w 14(8)7"* 13(342**" 0(D) 0{0) 1(1. 4" 6L(B7)"*"
Talipes varus 0oy 0(0) 0c0) [JON g4y o 0(0) 25(28)**"
Fetuses open eyes (TN IO oo Q0> B{D) 00} ool 10¢11)*"~"
Tail-less o{m oLl G0 0Cm 0¢o) LI 0{0) BTCT4)***
Skeletal abnormalities
Fetuses examined 55 78 91 15 59 20 35 410
Parictal incomietely 2(4) 7@ 2()* 108)* 0co) 1(5)** a{Dn) 4(102*""
ossified
Occipital bone absent 040} 6{(2)*** (o) 00} G{03 npn)*" 0(0) 0o
Occipital bone 3¢5} SC11Y*  0(0) 320" 101,73} o0 0{0 9(23)**"
incompletely ossified
Femur absent 0¢0) 3™ 1D DL0) DIOY 0} o 0(0)
Femur short 0{0) 00D Dt 20132*** olw oL Doy (IO
Sternebrae Np 5 absent 3(52 10(132*% 2(23* 3(207%** Q) 00} ool TCLE)*
Tibia or fibula short a{0) 0(0) 22y 5(33)""* oo DIGN oo 14¢35)**°
Visceral abnormalities
Fetuses examined 54 77 91 15 B0 18 kL] 410
C.lelft palate 03y o{d) 0{0) G{0> LI 0{0) 00} 38(95)"**
Tab 3. Effect of bimolane ip to rabbits on d 7-18 after mated, T4+SD, * P>>0.05, ** P<0.05,
PO, vs 0.5% CMC 2 ml,
Bimclane Pregnant Live fetuses per rabbit Dead Resorbed
(mg/kg qd) rabbits {(Fetuses) Number Weight (g) Length (cmy  fetuses fetuses
CMC 5(33) 6.5+2.1 34.0+0.0 8.4% 1.1 2.0+1.6  0,2+0.4
0.75 4(24) 6.,0+4.0" 34.9%+5.8" 8.3+1.2* 2.3+2.1" 2.0+4,0"
1.5 4(18) 41,01+3.0* 48,5+8.2" g.0+1.0* 0 2,81+3.4"
3 3012} 1.0+4.0" 44.0%1.3" 9.,71t0.3" 0 0.3+0.6"
12 6019 j.zt4.1" 40,6 11.7" 8.4%6,3" 0.230.4°"" 3,7+£3,9"*"
30 oAt m 0 - — 0 5.8+4,2%%*

AR (P<0.05), 47BN % 30 mg/
kg, 1009 R T. ZWNEHET & A
SRk B BAR AN MBI R F (Tab 35,

HMOEZWHRENRE [T A G
fFol 5% R as, ESHArBRAESAR
B % (Tab 2),

#Hoip 2 Mg M 1.5 mg/kg (0.0125 %
LD, #H, 4 HZEGgp1 RESF 27, Hih

1 ARRASAIRFEES 3/4 fEtAR 2 P .1/4
FRAMBZTEEAN. ZRBARAEESEAE
BERBREMRHE.

HMEBEWHER T/ RBETBANAE
FipH, BRERAEEF 14.9meg/kg K% H,
76 REaRhE 7 RAMEHEMEHLETE, 6
REed, 9 RHER{LTE, 3 RLRA,
10 RS F W B35 (Tab2), 76 d 10 8 X
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AR 74.4mg/kg A, 15 HEERE A 3 Rt
HEELAE, 2AREE, s RESLWEY,
SHERSHEE, SHE4EAK A B EFER
(P<<0.01). MW BEFH M M A 40 g
BhE s RILEEERE, s RTEHLF 2,
TRESELBEY, 14 AREHEHEEE, 535
BALETEEZR(P<0,.01), Hb&H PR
% (Tab 2),

FHEREREHALRE.

DISCUSSION

23RS e/ B R B R B A 4 ip SRR
A B =7 ) B L A B B R TR
B, =B (37.2 mg/kg) 3K 100 %51 W
RMERS/NREMAL, R Z R HRE G e
FEREERBEREN, BB HBHET R K
TRE, HEERISHRBERENREINEE
EEMBR, BEIE®, SthEGEREHAT
FHERECEREEEE®, SEERETHEE
ERME AN 104 R 643 HIBEE
20 R ap 71 Hg Rk e, W WA
b/ ABERRNSE R ESRANER
EB{ER, TERUET(REE A TN RS
F. ERREHBPNETER Bd10 ip 37.2
B 74.4mg/kg H—g B E{EA (Tab 2), [k
[E R B 37.2 mg/ke A EELA TR TR (& Al
8, 5500 IR IE Ay B K Bl (demeton) F B
B R AR R ER & 4 A EhE
., ARFEE RIS dS, 9, ipAHM
34 HBR 226 AR bRLEE. #7R2ZK
o ARE—EHBER, EEZRHENT
(T4 HHE(REE d10) IRBEUD R—FH
B (37.2 F1 74.4 mg/kg) 4 & BH B MHE

Fl. Td10 ig 280mg/kg £ B E & 1
RCEAT, B 1/7 BBRERE, BAILREX
ip ke, HUMAFHERIRARRHNEE
HERAT, RMBRE 1 ARERE, BT
gD, RERTAREERFRR.
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