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Reproductive Toxicity Study of SM-101(sulbactam - metampicillin):

Fertility Study in Rats

Moon Koo CHUNG*, Si Whan SoNG and Jung Koo RoH

Korea Research Institute of Chemical Technology, Toxicology
Research Center, P.O. Box 107, Yusung, Daejeon, Korea

(Received February 23, 1996; accepted February 29, 1996)

Abstract — A new composite antibiotic, SM-101(sulbactam - metampicillin), was at dose levels of 0, 250, 500 and
1000 mg/kg/day administered intravenously to Sprague-Dawley male rats from premating to mating period and to
females from premating to ecarly gestation period. Effects of test agent on general findings and reproductive
performance of parent animals and embryonic development were examined. In male parents, two deaths occurred at
1000 mg/kg. The increase in kidney weight of the 1000 mg/kg group were also observed. The decrease in body
weight and food consumption were found at 500 and 1000 mg/kg. The decrease in spleen weight were seen at 250,
500 and 1000 mg/kg. In female parents, three deaths were found at 1000 mg/kg. Mating performance and fertility
of parent animals were not adversely affected by all doses tested. F1 fetuses showed no changes related to treatment
of SM-101. The results show that the no effect dose level(NOEL) for general toxicity of parent animals is under 250
mg/kg/day and NOELs for reproductive capability and fetal development are over 1000 mg/kg/day.
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SM-1012 AMA A GF) AT FEA AFT
EAE 199-6)0ll4 Ao e BEFAAZA sul-
bactam natrium(34}s Y EF) metampicillin natrium(w]
A “EF)e] 1:28 wEE MgsE ERech
Sulbactam(SBT)- penicillin WA 5ol 4] AJALsH= B-lac-
tamase2] H]|7}23A ¢l *]sf| 4] 2.4](English 5, 1978), Neis-
seria gonorrhoeae$} Acinetobacter calcoaceticus -9l o3|
Al Hold et & Zr 3w Q= penicillin 7| £ f2A)
ot} SBTE B-lactamA] gHAYA| 2} H-g-5pwd w85 3} A
2] B-lactamasee]] 2J3} R3S ulx| A AT N &
T3] F7}stH(Retsema 5, 1980; Retsema 5, 1986). 3

A SBT$} ampicillin(AP)S- <7k 1:28 £33 FAkA7}

el sl w gl
Metampicillin(MAP)2- AP£} formaldehyde®] 3hih-5-2
2 AL ukghAl penicillin® 4] APS} 53 A}

* To whom correspondence should be addressed.

E 7HA 2L gJcH(Retsema 5, 1986). MAPE 8] 73151 A
Sgome wie] =/l Aol HHE 5 55 Fol 4}
-£-5) 7 glc}(Sutherland 5, 1972; Brogard -5, 1976; Pinget
%, 1976; Brogard —‘f,—, 1985). MAP+= APZ 7}5-3-8) 5 7]
448 MAPS| 7h4 el ms pHel| 3 3g wethy 3
th(Shimooka, 1988). MAP$} SBT®] EAZoi% AP}
SBTS] EAI%¥o] % MAPS) 2EsE AL 4 4l
o}

gk B-lactamA] FARA|Q] T-1982%= HEo] glofA] S8
Y9 ANE FLslA fdgheha (b 5, 1982).

B AT AlkrnEdel ANsgeE szed
(reproductive-toxicologcial screening)2] %ﬂﬁiﬂ 2353t
A SM-101] R ES] dvtate] 2 52 w)
opAel] WA FFe FAE] lsle] AN} &
AL JobF 54 SAANPAF(GEHRAAFAY, 1988)
s} Y BEA A7) 75 (Yakugyo Jiho Co, 1984)¢) Sxafed Al
Ajshach.
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Metampicillin Sodium.

Fig. 1. Chemical structure of sulbactam sodium and metam-
picillin sodium.
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2 A el GRHAAIREelA g SM-101(Lot
No. SM-101-002)0] A=t SM-101(Fig. 1) =&)3)
AAZA] Adulel 1} EF(sulbactam sodium)} wghe] Al
1} E & (metampicillin sodium)o] 1:29] ¥]&-2 aigd &2
o] 3 FAFEF ZH7} 255 H 3830]m Zi*“'i—“a‘i/ﬂ TEE
95% o)Ake]lc}. SM-101-& 3] A n|&o] & A9 AR
o W% FolA| R 7mlkge] Fof Ao R Ha| <ol
43| A1 A AR 3 ARS-3le).
AEEE U AIgEA

B Aol et A AT APEES
ZAMNAA LA /AT A5 10002 5 9143 Sprague-
Dawley 2 E(SPF)E AM-slict. 5539 b= Zh2} 1167}
25 et F AL & 1597 283 S o Y
7 A3 F3AS-S AR 7AA; 27 b Zh 96t
2|5 A Alg el AH8-steich

B A &5 23+3°C, AUSE 50+10%, #7135
13~183) /hr, ZHAIZF 1247HA A ~2.F 94]), 2%
200~300 Lux2 AAH FEA A AA =gt A&7zt
Z AR = AlSlEES _7_75“}3-(141‘?4/‘}L(—r))‘ AR 2
AH2.0 Mrad) Bifsled, 8] F2 A4EE A4 F=
A7 2 2FA7] F ARAFH A
Fo{2ke| A AlETe 7o

HE ofFAAY AA & P Pe] Fo-EH
3o} 1000 mgkgs T-48k 2 Asly FH] 22
428 500 Y 250 mgkg o ® AAsg o 1
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Table 1. Experimental design for fertility study of SM-101 in
rats

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

Control 0 7 24 24

SM-101 250 7 24 24

500 7 24 24

1000 7 24 24

AhzT& Tl Alete] A& Table 13} 2t}
Foidty & F0{71Z
FEe wAMNRE 25~26 G| FA|E ol-3te] B
2mie] £52 AL T 60d755E] Luﬂ*s‘%*lv}ﬂ,
A ) 14933 94l 79744 19 13] 2AF
A&FA3ch Fo AR ob B 5 13] 3% AF
< 7|22 AEsigin
B Y AN
O|HIZ AMRIE}
*lﬁdﬂﬂv 190 13] B89 Aupd, FE24 2 A
ol A BEAFE I Bor|7t Fole FoAFE
1% 23] Faaiedct.
HE Y ARYFE EE
A7 AT el
2, gAl712kelE 94 0, 7, 14
a2z AR A S-S BE
of AARE FAT F I AFL SAFHYN, PAEE
o QeI $ATETH FAR alste] Aol AR
Fol F oo Ae 2AsGT YAl 200l A
Nz Qdste] 94l 19807 Fo] - e A).
HFT| LAl
FAEEo| Haje] APEAY A AF 27U
A AEDAAE AN 4F7)9) FHA 7)70E 24}
stgich.
whifol mE
A _n;__l:_ ;g EEhA] AALE #elEl 3 Al 0d® A
9re] HE B AGAMNA Ao 2
oﬂ astet.

fu o

$5 B F 13 ZHL.
% 2099 245
o] sl A5

Aol A48 BE FEEE FAS] AR, A%, $4

0 5739 A6 Heto] Jabd AAHE AAshelct o
FAP) FRE INFR F, AL 94 2094 TelT
vl skl REES HEEAY olFolslch. 24
208, AV, W1, A, ], AL A, A, AEA
A B ns) Fo SAskn

RIZHEIH




SaratlE SM-101(adte - off

A, B, AEH AL, ok ERE, A
A4, ALY A, AzeRte] AAE AF 55 24
sjatel.

EiXte] QIEHAL

AZHAE AN A3 5 ZA TS f7ol
date] AL 92 AT daSeld] WEE WA
rEE FAZA 2l AeEsE WA A
250}

=HAAL

7zt g} AZEAS 5% F2dHe v F HgH
Dawson -* (Dawson, 1926)d]] wje} FZAFES A|=hgk ¥
FA014 -5 2 F3Pde ol tiste] FARsd-

LR =T | A

7t vij=t BEEALS Bouindol] AT F 54 9 BN
= Wilson % (Wilson} Warkany, 1972), F-3= Nishimura
Wl (Nishimura, 1974)01] 2]3}e] W3A47] o] {55 Z 4Kt
o},
S5 24

Qdolal AgAEe] Hat BARAL SAS mzod)
(SAS institute Inc., Ver. 6.04)& o]-§-3to c}5H] 2734
< AN EAtell diak AldAtsE el e
A5 HF A A= @GAS, Feols, AbteA}
$)E o] 4315, Anle F ASEHAG Hd FRAE
Al vl Aatste] BAstelel. A7) 717t o
3 BAL 7 gebd 2 AP EA S aHE B9 3
A& AAsch. FATAL FIHE 1% S 5%
SRErE

Al
=

oo

EX

Ht=SA S AE

FIUSES| ebtEal

A 775t A FE st YuksAal s A
18t A7}, dzTolx= A (soft faeces)o] 49|, obwl-
Zabo] 18] T 9T 250 mgkgTollAe o] 243,
b 3 Aabo] 28 aElw ZFY) P EulFo) 13
Z= 9lrk. 500 mg/kgT-oll e Awe] 24¥], w59 A
¥R Ea we|ge] FE(edema)e] 47 184 vepskn
1000 mg/kgT-ol| A& Awlo] 244, 759 HA A Hu]Eo]
2¥ a8]a AdAkel ASHEe gxrt 24 194 ks
sdrh. AFEE-S 1000 mg/kgTollA 28] EA = gl o]
-2 AbtA e $FA 149 55 -8-(respiration rate) ZHA
£ vetot.

2471 2REFNA BE 57 A SEA EAR
A& A3 EA L] Fofof 7]Qldt AT AlE =gl o,
250 mg/kgT-oll A Lgell24 FEE oba A AT

>

o

Shuel) el MASNAT 53

9] FA A B E, 500 mg/kgi¥} 1000 megkgroll A A
o2 A" 59 A Eu)E, e i 1000 mekg
# vpehd ARRR] B8 5o AFAEL Fou

Aol 23t EelA AF Fo| AEwHAAARL| 7]ld &
Ao 24 AFHEA gk W3l ohglct. =3k 500 mg/
kgTol| A 18] g me| B v|Fs FodT e d
o] &Abe] 1 gsle|glrl. 2B a 1000 mg/kgaellA]
WhAE 289 AlHEES 3 APEAY e <l
A= it

risEo| AHtE A

SAFEY] AL welA 7)7Eet BE R A F
oA dwo] T} EF HERTFANE FHE o
s (rupture of eyeball)e] 1] vjebtar 1000 mg/kg ol 4]
= oy gwrl 39 e gich A7t Falele
1000 mg/kgT-oll A o] 138 ejs erdy @=r} 39
2= 2ok APEE-E 1000 mgkgToll A oA 7|17kE
oF 37 WAE L o] 52 AlAld] A AbE-E vt
FIA 25X 2 TEES] 7hh 7S vehlch

A7) 27E FolA] 1000 mg/kgTe] 3#|ell A FA= <k
5 g2 e APy F3g 271095 1000 mgkg
TellA] 33 #FE AR S AP EAL Fold
7118 Aoz ek o).

TASEC| MBS

FAZEY walA 717k AFE 500 mgkg-e] Fo
F 289 5E 5645712 9] AFF 1000 mykg2] £
F 21943 56dR 7R &) AFo] BAA R {4
Qe ZaE vehled, o) A EA ] o3k Wtz al
A = Hch(Fig. 2).

SEC| M= ‘

el 2 PAalr)zr Fake] PEREEY] Al sl
7t FojF} gl Er 7] oA AAE A it

TUSE| AIRMFH 2
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Fig. 2. Changes in body weights of male rats before mating.
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Fig. 3. Changes in food consumption of male rats before mat-
ing.

kgl & o) F 1954, 500 mgkgdelsE o F 1
m 50al7 o] 18] 1000 mgkgTol s Fol 3 1, 22, 43
) 50 Aol EAIEH o2 o3 7FAE vElic(Fig. 3).

A7) AAE FlA Fol F 1] BE FoiTellA
Vehd AlgA e e o] ~EH s Z]Ql 27
o2 webE|elw, uke] 500 mg/kg T3 1000 mg/kgell
A FAE WEE AP EAe] Gge R A

ZISEQ| AR MFH 2

QSR salA 717r Foke] AREAH TS 250 mg/
kg4 5o T 19 8alAel], 28] 3 500 mg/kgw
1000 mgkgTolAE FoiF 8 B 14d#o] SAEA o2
SolAolE FAas vepin oz dAIt Sdele
1000 mg/kgT-2] QA1 2024 AFRA o] thzFol M)
freAlle 5718 Rt

A7) 27AE FollA] 250 mghkgT2l T F 1449 A}
BARE e LARAC] A APEAY 33
o2 QAE ] 99k, 250 mgkgTollA] Fof F 8| e
78] 7 500 mgkgTF 1000 mgkgTolA Fo F 8 &
142 Ao Jebd W3EE Fo] mEH 2] 7] HI R
Az lek. ek 1000 mg/kge] 44l 204A] ALRAIHE
9] Zrh= P 299 FE9] dAAHQ ARRAIR Fte 7
gk Ao 7 deks ).

FASEQ FHLA

SATE] wilFE F FPA dzdelAdes AAT &
#}(diaphragmatic hernia), A4$%, A dAH %, AHAH
2, A2AANE @ $= AaAbA 2] 342 (nodule)o]
Z4zb 1R BAE el 250 mgkgiol e ol En A
(divided spleen)s #= AdAulvlr} 247+ 184 28]z
A arkAe] FAAA] #S Z7) 204 A E ¢} 500
mg/kgiol| A= ¥ sF(hydrocephalus)e] 13, -5 ey
Aol sHmAAMe] 28] TAE ST, 1000 mgkgTlAE
2 A AbA| 2] 3 A0 28 Vel

Folld BE FoiFolr afHy vehd

250 mg/kgToll A Zb2t 1814 AR

FAdu) o eb 500 mg/kgTell A 18] FAR HeE2 SD H
Eof| glofA] Attty o2 el AAERA A¥lE
A 2o] odgo] oty Wt Hirt.

S EC FAHAA

AFE 4l 2045 H3A] 500 mg/kgTel A= ¥
o] B-AA A mee] 19 A gl, 1000 mg/
kgT-oll A e Zbd-f-to] 18] WA= vl w3k AbgEell
AeixE obd A H 2 J=d HA wabd A S’
Zyzy 194 el s e F2kistd ) B Helg
(blood coagulum)7} Zbz} 2e| 4 =] gt

A7) AL FllA 500 mgkgirel A 13 fEE WAL
2R Aubgd ®#13 1000 mg/kgTels 18] veld 7t
A-42e Al Ao w ALEE )T, 1000 mg/kg
TollA A b J, 7| A A A A T2
A2AEE AEEEAAA E3 T[EHE AHFHEF
(postmortem changes)Z A5 31t}

$ZSEQ| Hrl Y MIEVISE

FATEY YA 24T FoA47) AdFEg) ol
A 1000 mg/kgT-oll A& 95 AlAke] BAIHY f-208 S7}
7} 28] 3 250, 500 2 1000 mg/kgT-ol| A= v| A} AlAke)
el ol 2har) FEE T 3 AdFEF A=
500 2 1000 mgkgZel A =, A, $5 A4 2 5 A
2AFA 2] frelAdgls E7h7) ubd = 9far 250, 500 H 1000
mgkgToll e & il 2 AaakAe] b} v
9] 7427} 3 QA ek(Table T0).

A7) 2AEFNA ¥, #AE A, AL " B2
2o 7ol AlA Feke] Zhae AEgtael W A
Z7ro 2 k=gl a7, 250, 500 2 1000 mg/kgw-9] A
2] 7+2=9} 1000 me/kgTe] 45 AlAFH] F7hs Al
E2le] Eole 71913 WstE AAFHTH

opzisEo| M U ATHEIIZSE

SPAEEL) RAX 2AF FeA7]e AdiFegd 3l
A 1000 mgkgToll A& & i FASA fo& A
7} garslgie). gt AbdEEkl] gleiA s 500 mgkgTel
AE = AApe] 28] 1000 mgkgT-olAe S5 AA
o] f-AdE 7S vrepllrt.

A7) AL FllA 500 mgkgTold THEAR 55 A%
ZoFe) Zy1= gepabaado] A= o] APEA - 2%
so 2 QAT A @sty, 1000 mgkge 5 FaTHF
Zras} HE AAFe] Zrhe T 9EEES T3
o 71918 278 AFEAL] o7 Wshe ohEa
k= it

of¥

o ofd &l
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Table II. Relative organ weights of male rats treated with SM-101

55

Dose (mg/kg) 0 250 500 1000
No. of animals 24 24 23 22
Body weight 471.7+£41.0 449.3+34.4 435.54+38.9%* 419.21+40.0**
% Body weight
Brain 0.439+0.039 0.452+0.033 0.468+0.043* 0.485+0.044**
Adrenal gland-left 0.007+0.001 0.007+0.001 0.008+0.001 0.008+0.001
Adrenal gland-right 0.006+-0.001 0.006-0.001 0.007+0.001 0.007+0.001
Liver 4.098+0.426 3.799+0.563 3.947+0.470 4.166+0.680
Spleen 0.225+0.040 0.17240.018** 0.16910.024** 0.18240.024**
Kidney-left 0.3840.032 0.382+0.033 0.43010.039** 0.468+0.063**
Kidney-right 0.389+0.032 0.389+0.030 0.43710.045** 0.48240.047**
Heart 0.299+0.024 0.2884-0.029 0.297+0.023 0.304+0.044
Testis-left 0.343+0.067 0.3784+0.037* 0.385+0.043* 0.40310.039**
Testis-right 0.345+0.069 0.383+0.039 0.409+0.108** 0.400+0.039*
Seminal vesicle 0.226+0.063 0.2354:0.049 0.222+0.049 0.2334:0.050
Prostate gland 0.136+0.037 0.138+0.036 0.135+0.025 0.1601-0.042
Epididymis-left 0.119+0.018 0.128+0.018 0.131+0.018* 0.135+0.013**
Epididymis-right 0.119+0.018 0.133+0.015** 0.133+0.016** 0.142+0.017**

Values are Mean+S.D.(g), *** indicate significant difference at p<0.05 and p<0.01 levels when compared with the control group.

Table III. Changes in estrus cycle of female rats treated with

SM-101
Dose (mg/kg) 500
No. of animals 14

Estrus cycle

Before treatment

After treatment

41£+03 4.0%+04 43+05 41402
42405 42406 42+04 4.1£04

Table IV. Fertility data of parent animals treated with SM-101

HASE0| O|RI= HE

HF1HAL 45

AF719] 717k §lelA 7 Foi 2wt h2E ke £ At

QA=A eFgkr(Table MI). 28] 3 th2F-olA] 250, 500
2 1000 mgkgTe] 202 Tl 27} 0, 4, 8 2 37
A a2a Fo] Felle 42 6,0, 4 H 48y AF7)e) &
Al A AHEA] AL A AAHA W3

r]r

%

Wi A%

P g, e 2 GAEl glolA 2 BT d2T
Zke] f-o)2k= QA=A ghrk(Table V).
ENXI0l DIX= &

HgEHMLX

AFANA AR ZAFA ufopaluk-g(pre-implantation
loss), Bl xFAT-g(fetal deaths), ALAbE, Au] 2 ) 2}A) =L
BT FoiToA di3ast wlaste] ol S vehiA] ¢
skeh. EiAbe]l  elEAAL 500 mg/kgTelAd  EA W
(vestigial tail)e} =|€rZZ(exencephaly)e] Z+zt 184 1]
3. 1000 mg/kgoll 4] WS FH-(dome-shaped head)’}
19 B e, BHgo] Yol APB A GFoz

Dose (mg/kg) 0 250 500 1000
MALE
No. of mated animals 23 24 23 21
Copulation index’ 23/23  23/24 23723 21721
(100y (95.8) (100) (100)
Fertility index’ 22/23  22/23  21/23  21/21
957y (95.7) (91.3) (100)
FEMALE
No. of mated animals 23 24 24 21
Copulation index* 23/23  24/24  24/24 21721

(100)  (100)  (100)  (100)
2023 23024 204 2121
(95.7) (95.8) (91.7) (100)

“No. of animals with successful copulation/No. of mated an-
imals, "No. of impregnating animals/No. of animals with suc
cessful copulation, ‘No. of pregnant animals/No. of animals
with successful copulation.

Pregnancy index’

A F =] H3tch(Table V).

LHEE 7 [HA

Al 2007 ol HE3E el 2k R IFHA] 2E Tl
A ot 7 E FEER] dghei(Table VD). 18] iz
Toll A= 8384k (dilatation of the ureter)e] 1%](0.7%) v}
Bt 250 mg/kg-oll A= A1-$-2HA}(dilatation of the renal
pelvisyz} 8 38kAbo] 7zt 1(0.7%) W 49 (2.7%)y% #z=
%2, 500 mgkgTollAl= A]—?-iqlﬂsq. 0345;}-2}_0,] B3}
Moo} 12(0.7%) HALTF. 47 2AES ALY
L AN ARER S AT obrin
=
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Table V. Caesarean section data of dams treated with SM-101

Dose (mg/kg) 0 250 500 1000
No. of pregnant animals 22 23 22 21
Corpora lutea (Mean=+S.D.) 15.3612.10 15.17+1.83 15.05+2.52 15.05+1.56
Implantations (Mean=+S.D.) 13.951+-2.70 14.39+2.19 13.3243.58 14.33+1.68
Preimplantation loss (%) 9.0 52° 12.8 4.8
Fetal deaths (resorptions + dead fetuses) 25 23 11 29
Resorptions
Total 25 23 11 29
Early 22 23 11 28
Late 3 0 0 1
Dead fetuses 0 0 0 0
Live fetuses
Male/Female 138/143 137/171 144/138 138/135
Litter size (Mean+S.D.) 12.8242.68 13.3942.17 12.82+3.61 13.00£2.35
Fetal loss (%) 8.0 6.7 3.8 9.8
Sex Ratio (male/female) 0.97 0.80 1.04 1.02
No. of fetuses with external anomalies (%) 0 0 2 (0.7)° 1(0.4)
Body weight of live fetuses
Maile (Mean+S.D.) 3.45+0.31 3.431+0.36 3.384:0.37 3.45+0.31
Female (Mean:S.D.) 3.294+0.30 330+0.34 3.264-0.42 3.26+£0.35

“Vestigial tail, exencephaly, "Dome-shaped head.

Table VI. Visceral findings in fetuses from dams treated with
SM-101

Dose (mg/kg) 0 250 500 1000
No. of dams 22 23 21 21
No. of fetuses 135 150 135 131
examined 6.1+1.4)(6.5+1.1)(6.4+1.3)(6.2+1.1)

(Mean£S.D.)

No. of fetuses with 10.7) 533) 1(0.7) 0
variations (%)

Dilatation of the 0 1 0 0
renal pelvis

Dilatation of the 1 4 0 0
ureter
Dilatation of the renal 0 0 1 0

pelvis and ureter

FHEA _

P EALL] FA AL ALA| 2 7)Aol el i, T3
A% Zof wabA] 7] 3 (malformation), ¥ o](variation) W
3}x) e (retardation) 2 2 FE-Hr}. 941 209 5] =3} H=}
8 FAAXA HERTdA = 25(14th rib)s} v A FF
27 (asymmetric sternebrae)[#e]lo] 5#(3.4%) 1=l F
T¥do] o]H(cleaved sternebrae), FiA o]
(bicentric thoracic vertebral body) o o33 FFFA|
(dumbbell-shaped thoracic vertebral body)[Zs}x|A P} 9%
(62%) TR 250 mgkgToAE THF dh
(shortened 13th rib)[71 38 7} 38 (1.9%), B]hA FFEAH [
o]le] 38(1.9%) 18] 5L FZFEA o) &, F53A Y o]

4 o} ¥ FFFA [T AP 1121 (7.0%) vrebstet. 500
mgkgTelA= T5F F2PIEPE 1#1(0.7%), B1A F
T34 o spkE SF(wavy ribs)[#o]]e] 43(2.7%) L8]
T FEFEAY o), FFFA ol & ol FHFA
[FEA AP} 63 (4.2%) 2= ¢v}. =3 1000 mg/kgol|
Ae v FZEAEelle] 18(0.7%) 12l 5 A3
(enlarged fontanelle), T4 2] o], F3F9] o]F, o}
Hy FFFA 2 FFAEY Z3RA(delayed  os-
sification of the os supraoccipitale)[F3lA|<d]e] 8%[(5.6%)
1 =] GioH(Table VII).

4718 27E FellAl 250 mg/kgT3 500 mg/kg ol 4
Se 24 FAR A5F Sy 7)Yl Sk es
A Ao Y SR o] Aol A9 e
o F AAEA ggkrt He] & FFR|de] WHES BE

- FATelA dza vlaste] 222 vEtliA] esttt

23§42, F5E, 252, AFA /142 2L A6lne
2HA YT GIH 7 oI 2 F7Y folAE <
A=A 33t}

H

&

SM-101-2 Ak A <koll 4] 7Wwtdt B-lactam”] A A) 2.4
Autel G EF W Add e Fo] 1:29] ul§2 w3t
5 BaEA e}, o]zg SM-101-S 0, 250, 500 2 1000
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Table VII. Skeletal findings in fetuses from dams treated with SM-101

Dose (mg/kg) 0 250 500 1000

No. of dams 22 23 22 21 .

No. of fetuses examined (Mean+S.D.) 146 (6.6t1.4) 158 (6.9+£1.2) 147 (6.7+1.7) 142 (6.8+1.3)

No. of fetuses with malformations (%) 0 319 1 (0.7) 0
Shortened 13th rib 0 3 1 0

No. of fetuses with variations (%) 534 3 (1.9 4 27 1 (0.7
14th 1ib (lumbar) 1 0 0 0
Asymmetric sternebrae 5 3 3 ‘ 1
Wavy ribs 0 0 1 0

No. of fetuses with retardations (%) 9 (6.2) 11 (7.0) 6 4.1) 8 (5.6)
Enlarged fontanelle 0 0 0 1
Cleaved sternebrae 1 6 1 2
Bicentric thoracic vertebral body 4 4 1 3
Dumbbell-shaped thoracic vertebral body 4 1 4 5
Delayed ossification of the os supraoccipitale 0 0 0 1

No. of ossification centers
Sternebrae 4.941+0.50 5.02+0.58 4.924+0.98 4.87+0.64
Metacarpals in both forelimbs 6.911+0.57 6.751+0.60 6.80+0.78 6.76+0.60
1st phalanges in both forelimbs 0.10+£0.28 0.014:0.04 0.01+0.06 0
Metatarsals in both hindlimbs 7.93+0.19 7.95+0.18 7.89+0.47 7.85+0.28
1st phalanges in both hindlimbs 0.03+0.15 0 0.04+0.17 0
Sacral and caudal vertebrae 7.64+0.36 7.49+0.49 7.34+1.05 7.361+0.52

BE YA WA RISt ASFRY AgE, A WElEA a7e] geld wASlE ofeigrt SM-

-reﬂ——a o bl vl GeE 2t

EE RS A FEAA AT B AL I =
T LR E e o I T A 2ot Zobsl
), ol s iU S5t 2 HRPYA Fol)
oWEE AT BTHe 7]ale el FAo s
A (1 H 5 1982; Nabata 5, 1988), ¥- Al &4 o)) % &
014 SAFFeR bRl Wt

1000 mg/kgFel 4] oFa 7h7k 3 2 2e4 AR A
£ °)E HMASe] elEEnR) B gAgl SM-101¢) T
5 ISP W8Gen 22040 oz gt

FATEY A% 2 ARAAT UM 500 mglkgT

oﬂ/ﬂ Fol & ocgaﬂoﬂ 2] 31 1000 mg/kgT-ol|lx] Fo] &
22, 43 2 5045 o] Jebd Al A FH e A s Bol AE
AAE he 449eA) w2} APEL 25 o]
A} 847113 (anorexia), APl 59| AzA o]2 Q13
500 mg/kg?e] Fof F 282ARE] 562 A7kA ] A%
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(congestion)ol| j3f] Fao] n|Afele] Ao ogg o
A o8 Aom wdElch 8w 47 1000 mg/kgT-oll
A FHZE 5 AR Folke Adubet gbejAleie] 2
E Y54 A3 (Nabata 5, 1988)cll 4 = et 27402
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