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Fig.1 Mean body weight of pregnant mice
administered intravenously with CLM
(during gestational period)
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Fig.2 Mean body weight of pregnant mice
administered intravenously with CLM
(during gestational and postnatal period)
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Fig.3 Mean food consumption of pregnant
mice adminintered intravenously with
CLM (during gestational period)
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Fig.4 Mean food consumption of pregnant
mice administered intravenously with
CLM (during gestational and postnatal
period)
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Table 1 Effect of CLM on mouse fetuses
Dose (mg/kg) Control 125 250 500

No. of pregnant animals 20 20 20 20
Body weight gain during gestation (g) 24.8+0.51 25.5+0.81 25.8+0.69 25.0+0. 82
No. of implantation sites 224 281 218 228

(litter size) (11.2+0. 82) (11.6£0.29) (10.9+0.42) (11. 4£0.39)
No. of embryo resorptions

Placental remnant 12 11 13 10

Early resorption 1 1 1 0

Late resorption 0 0 1 1

Macerated embryo 1 3 0 3

Total (%) 14 (6.3) 15 (6.5) 15 (6.9) 14 (6.1)
No. of live fetuses (%) 210(93. 8) 216(98.5) 203(93.1) 214(93.9)

(per litter) (10.5+£0. 35) (10- 8+0.33) (10.2£0. 40) (10.7£0. 41)
SexIratio 1.06 1.12 1.07 1.30

(male/female) (108/102) (114/102) (105/98) (121/93)
Mean body weight of live fetuses (g) 1.84+0.008 1.37£0.007*% 1.3540.012 1.3440.014
Mean placental weight (g) 0.09+0.001 0.10£0.001** 0.09+0.001 0.09+0.001
No. of fetuses with external 2 (1.0)» 0 2 (1.0)» 1 (0.5)®

abnormalities (%)

Values are mean +standard error.
a) : Exencephaly (1), abdominal hernia (1)
b) : Open eyes (2), c ) :Exencephaly (1)
Significant difference from control : **P <0, 01

Table 2 Visceral examination of mouse fetuses from dams treated with CLM

Dose (mg/kg) Control 125 250 500
No. of litters examined 7 6 7 7
No. of fetuses examined 65 68 71 80
Dilatation of renal pelvis (%) 0 0 1(3) 1(3)
Left umbilical artery (%) 8 (12) 8 (12) 11 (15) 12 (15)
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Table 3 Skeletal examination of mouse fetuses from dams treated with CLM
Dose (mg/kg) Control 125 250 500
No. of litters examined 13 13 13 12
No. of fetuses examined 138 137 181 116
No. of fetuses with abnormalities (%) 0 1 (0.7)% 2 (1.5)® 0
Variation (%)
Hyoid body Bipartite 0 1 (0.7 2 (1.5 3 (2.6
Lumbar rib (14 th rib) 31 (22.5) 31 (22.6) 33 (25.2) 23 (19.8)
Asymmetry 6 (4.3) 11 (8.0) 16 (12.2) 5 (4.3)
Sternebrae Bipartite 11 (7.9) 6 (4.3) 8 (6.0) 2 (1.7
+ Accessory 13 (9.4 14 (10.2) 15 (11.5) 11 (9.5)
State of ossification (%)

Ossified Odontoid process 86 (62.3) 77 (56.2) 69 (52.7) 59 (50.9)
cervical Centra (1~7) 133 (96.4) 122 (89.1) 109 (83.2)** 95 (81.9)**
vertebrae Arches (1~7) 138(100) 137(100) 131(100) 116(100)

Ossified sternebrae (1~6) 138(100) 137(100) 131(100) 116(100)

Av.no. of ossified metacarpal 4.0 4.0 4.0 4.0

mean+S. E. +0.02 +0.00 +0.00 £0.01

Phalanges Proximal 137 (99.3) 136 (99.3) 125 (95.4) 115 (99.1)
in Middle 4 (2.9 8 (5.8 8 (6.1 5 (4.3
forepaw  Distal 91 (65.9) 120 (87.6) 117 (89.3) 103 (88.8)

Av.no. of ossiﬁgd metatarsal 5.0 5.0 5.0 5.0

" ‘meanzS.E. +0.01 +0.01 £0.01 +0.00

Phalanges Proximal 136 (98.6) 135 (98.5) 121 (92.4) 115 (99.1)
in Middle 1 0.7 7 (5.1) 8 (6.1 2 .7
hind paw Distal 111 (80.4) 105 (76.6) 84 (64.1) 97 (83.6)

Av.no. of ossified caudal vertebrae 8.1 8.3 5.6 6.7

mean+S. E. +0.17 +0.13 +0.24%* +0. 21*%*

Tarsals Talus 30 (21.7) 26 (19.0) 16 (12.2) 9 (7.8

Carcaneus 100 (72.4) 96 (70.1) 81 (61.8) 76 (65.5)

a) : Fusion of the 1st and 2 nd sternebrae

b) : Fusion of the 1st and 2 nd sternebrae (1), fusion of the 4 th and 5 th sternebrae (1)

Significant difference from control : ¥*P<0. 01

Fig.5 Mean body weight of male and female
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Table 4 Observation of newborn mice from mothers administered with CLM

Dose (mg/kg) Control 125 250 500
No. of mothers 10 10 10 10
Duration of gestation (day) 19.4+0.16 19.0£0. 00* 19.4+0.16 19.5+£0.17
No. of implantation sites 114 104 103 107
(litter size) (11. 4£0. 45) (10. 4+0.62) (10.8+0.60) (10. 7 £0. 34)
No. of newborns 110 96 96 102
(per litter) (11.0+0. 36) (9.6+0.75) (9.640.50)* | (10.240.47)
No. of stillborns 0 0 0 0
No. of live borns 110 96 96 102
(per litter) (11.0+0.36) (9.6+0.75) (9.6+0.50)* | (10.240.47)
Sex ratio at birth 1.04 1.33 0.83 1.40
(male/female) (55/53) (57/43) (49/59) (60/43)
Delivery rate %% 96.5 92.3 93.2 95.3
No. of newborns with 0 0 0 0
external abnormalities
Mean + Standard error
a) : (No. of newborns at birth/No. of implantations) x 100
Significant difference from control : *P<0. 05
Table 5 Observation of postnatal development of mouse F,; offspring
Dose (mg/kg) Control 125 250 500
No. of mothers 10 10 10 10
No. of dead mothers during lactation 0 0 0 0
No. of live F, offspring 108 100 108 103
(male/female), at birth (55/53) (57/43) (49/59) (€0/43)
Postnatal No. of live F, offspring 98 (49/49) 100 (57/43) 108 (49/59) 103 (60/43)
day 7 viability (%) 90.7 100 100 100
Postnatal No. of live F, offspring 98 (49/49) 98 (57/41) 108 (49/59) 101 (60/41)
day 21 viability (%) 90.7 98.0 100 98.1
Postnatal No.of live F, offspring 98 (49/49) 94 (54/40) 107 (49/58) 101 (60/41)
day 35 viability (%) 9.7 94.0 99.1 98.1
Postnatal No. of live F, offspring 98 (49/49) 93 (53/40) 107 (49/58) 99 (58/41)
day 56 viability (%) 90.7 93.0 99.1 96.1
Postnatal No. of live F, offspring 98 (49/49) 93 (53/40) 106 (49/57) 99 (58/41)
day 70 viability (%) 90.7 93.0 98.1 9.1
Table 6 Effect of CLM on postnatal differentiation on mouse F, offspring
Dose (mg/kg) Control 125 250 500
No. of litters 10 10 10 10
Separation of auricles (week) 1.0+0.00 1.0+£0.00 1.010.00 1.040.00
Eruption of lower incisors (week) 1.0£0.00 1.040.00 1.0£0.00 1.0+£0.00
Appearance of abdominal hair (week) 1.0£0.00 1.0+0.00 1.0+0.00 1.0+0.00
Separation of eyelids (week) 2.0+0.03 2.0+0.00 2.0+0.03 2.0£0.00
Descent of testis (week) 3.740.15 3.6+0.15 3.310.15 3.840.13
Opening of vagina (week) 6.1+0.10 5.340. 22** 5.240.21** 6.0+0.26

Mean + Standard error

Significant difference from control : ¥*P <0. 01
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Table 7 Effect of CLM on pain response using
Haffner method

Table 9 Effect of CLM on the inclined plane

test
Response De inclinati
gree of inclination
Dose (mg/kg) Dose (mg/kg)

(+ (D) Male Female

. Control 98 0 Control 44.9+0.5 46.1+0.6

125 100 0 125 45.110.4 45.3+0.6
250 102 0 250 45.6+0.5 44.3+0.6*

500 99 0 500 44.61+0.6 45.2+0.5

Values are the number of offspring tested.

Table 8 Effect of CLM on locomotor activity
using rotating dram method

Mean + Standard error
Significant difference from control : *P <0, 05

Table 10 Effect of CLM on rotarod test

Mean score(counts/5 minutes) Probability (%)»
Dose (mg/kg) Dose (mg/kg)
Male Female Male Female
Control 54.0+2.2 53.8+2.2 Control 84 88
125 54.31+2.0 63.7+2.1 125 72 81
250 47.0+2.3* 46.1+11.8%* 250 75 84
500 43.3+1.9** 43.712.2%* 500 78 88

Mean + Standard error
Significant difference from control : *P<0. 05,
#Pp<L0.01

ThebRERZEH 6T, EARKSHE XU ammonia
HARRTHRERIGS, HBHE XU CLM #5H0
TRTEBVWTEETH -1

(2) AREDE

B THRiC X 5 BREEETEOR £ 12, Table 8
KkRTX 51, 250 36 L U° 500 mg/kg ¥ 5RO MR
BRECHEBE LTHERIRY Lic, FOMORER Tt

a) : Probability indicates the percentage when
animals tested can ride on the rod over 1
minute

Rubber rod : 3cm diameter, Rotation : 6 rpm

BRELOBMEEREZIBHLAILI 51,

(3) #& - ftEh

FERHREE X b JE LickkRi2, Table 9 it X5
i, 250mg/kg FGBHOMEN BB K L THEE
hrofcidhiz, HEHE CLM 5B LOMcERER
BB T,

Table 11 Open field performance of mouse offspring (F,) at the 5th week after birth from mothers

‘administered intravenously with CLM

Dose No. of offspring . by e e e
(mg/kg) Sex examined Rearing® | Ambulation Preening® Defecation Urination
Control M 10 2.81+0.6 59.0+8.9 2.61+0.4 1.440.3 0.1+0.1
e F 10 5.1+1.7 60.8+11.2 0.8+0.2 1.6+0.3 0
M 10 3.8+0.8 59.7+8.3 1.3+0.2%* 1.8+0.4 0.3+0.2
1% F 10 3.4£1.1 77.2+9.3 2.0+0.1%* 2.240.5 0
M 9 4.7+0.8 71.3+10.1 1.3+0.2* 0.4+0.2* 0.2+0.1
20 F 10 3.5£1.3 74.1+14.6 1.3+0.2 1.6+0.3 0.1+0.1
M 9 4.9£1.2 62.2+8.9 1.9+0.6 1.34£0.2 0.7+0.2*
500 F 10 2.8+0.5 60.7+6.9 0.8+0.2 1.3+0.3 0.1+0.1
Mean_iS‘tamia:d error
a) : Mean number of times per offspring (F;) M : Male, F : Female

b) : Mean number of sections entered per offspring (F,)
Significant difference from control : ¥*P<0.05, **P<0.01
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250mg/kg FEHOT IR P, SHREHL S00mg/kg
BEBORETHMY, HBHLOMCFECED b h
7o LvL, KEBRKS XUZSENYERICIE, W
BB L CLM S5l OMICHMMIIED B R i b -
o

(6) %*WHh

Water T-maze MRO#Ri2 Table 12 iz, g 185
ERMN 20 BAATOBHRM & MK TR LIz, $1R
70, AREBMTAY Y 2NLDRLN, % 208
TN X CMREORPH XD, Ehoo
iR e CLM BB L oM HESE» L5
fedvsteo

Shuttle box I X H T L= Ri%, Table13 -
RT L5, 125mg/kg REBHOHKED 4 H BOEBRH
OB ERL DD oM, FOMITHMBEE CLM g
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Table 12 Water T-maze performance of mouse offspring (F)) at the 8th to 10th week lfter birth
from mothers administered intravenously with CLM

Dose Sex No. of. off sprinlg Time(second)per animal per trial No. of errors per animal per trial
(mg/kg) examined ( )% First Last First Last
Control M 73 28.3+£5.7 24.1+£7.1 5.7+1.4 1. 1:0. 6
F 8 (2 38.8+11.0 15.9+£4.4 6.1£1.6 1.5£0.3
TP .

125 A M 10 (0) ::31.8:!:6.5 16.2+3. 4 5.1+1.1 1.0£0.4
F 9 (1 37.0+8.0 14.1+£3.8 6.7%£1.8 1.4£0.4
250 M 9 (1 99.8+£28.3 35.1+9.3 11.643.1 1.810.6
F 9 (D 48.81+24.1 19.0+3.4 5.3+2.4 1.940.9
500 M 8 (@ 69.5+£26.4 23.5+£10.6 10.3+2.3 1.440.5
F 9 (1 27.9£4.7 11.2+2.3 4.8+1.1 0.8+0.3

Mean + Standard error

a) : Number of animals in ( ) is omitted from trials because they can not reach the goa]l within 5

minutes
M : Male, F : Female

Table 13 Effect of CLM on conditioned avoidance response using the shuttle box method in mice

Avoidance (%) - Escape (%)
Dose
(mg/ke) Sex Day Day
1 2 3 4 1 2 3 4
M 0 1.0 13.0 17.0 32.5 - 68.5 71.5 65.0
Control
‘ F 1.5 10.5 14.5 18.5 28.5 66.5 73.0 79.6
os M 2.0 16 19.5 33.0 | 53.0 8.5 78.5 | 61.0-
F 1.0 3.5 5.0 15.5 41.5 71.0 78.0 6.6
250 M 4.0 35 | 130 | 195 | 200 | 680 | e85 | -7
E F 0.9 5.0 13.0 19.0 29.5 53.0 62.0 610
M 0 5.0 5.5 14.0 48.0 71.5 8.5 | T0&
500 ,6?
F 2.0 8.0 10.5 15.0. 35.0 54.0 54.5 | B30

Results are the mean percentage values of avoidance and escape for 20 trials from 10 animals.

M : Male, F : Female



VOL. 28 NO. 9

CHEMOTHERAPY

1058

1. #FELIVER

Sodium colistin methanesulfonate(CLM) o 125,
250 L U500mg/kg B UNCHBE LTE B A KK
%, 18 30 EA 5702 ICR-JCL Riff~ v ADIER 6
A5 15 B¥To 10 AR, 1H 1EEA—ERIc
BRBEYE LT, KHKBRFS IOHEFAOEEO-
TRM L
B LT, EREMFCThoBER s\ T
LPEREPBERIEEIAT, ELRLDBDLALL
ale ¥7, PHEEOMBS IVEARCL, B
E CLM 5 R EOMIERERBED O hich o,

KURFOBBR T, BRE, EFRFR, s
CRIEHIZI, NBENE CLMBEREOMicAEES
BRBLRIR 2 EFRFHEES IVKRRERICD
Vi, 125mg/kg 5N BRCEBE L THECE
hotedi, ThoRVWThLERRBATOEIL TS
B, MBREE LTI, ANE BB~ =7KIUVR
BEAZAS, XEEE, 250 35 XU 500mg/kg EBTID
bh, PIRRE T, BEHE 250 3 X U 500mg/kg
BERTEHLALY, ThLORBRIV-Th &
O EEPHEERSNBEEYSUTXTOREETE
Hohichl, HERABRLBGRARYELTED, L
ThiEYREOBBIE L bhich -1, BRFROR
Bk Tdh, FREFKE LTRREEEAN, 125 %
XU 250mg/kg B ERHZD LI, RERIIEL,
FRRECRERED 24, 14 thE, WEKOIEARF,
2R LB N EHR XU CLM ##5 iR S
A, ToOWBARIBEREE CLM #55 & ORI
AEERLL, WTFhL ERRENREATED LIS
bDLBbh3, {LEET R B T, 250 & LT° 500
mg/kg HEBCHEM L BHDOLERICHBR LB L
TERALR, (LFEBEDHERI BDLNI, LL,
EDMOBWArIc I\ T, MNEBHEE CLM 858 L O]
REREZIZDbhich -1,

BERGIXW, =y Akt CLM o ARSI X
SBEMRMRFRRT, KPBRFEREOMR, KEA
&0 150mg/kg HEHT, BFEFR GERECHT
ZEHBEE) DR E DI, Lrl, SEO RN
BEC X HER T, KMBRFREROERE, £FH
S ORISR S B, ThHoZE(L
BEDORI 5T CLM DEMEHIBIRATRS X
DL EEAREL RS WERL OBRE L B RFERFR
DAL, BEEOHMMEHIHEELTED, bhb
hofERTi, BEERY LTRALHE bl
b, Thiz CLM oBURBEOEC LB DEEL
bhd, MERE, AREER JUBFBRECOVTL,

WTFh L RTO LA IBA TR LT, ErlbREfLT
RIS LU RMEDLABEREYRHTE Y, bhb
HEFRDERET LTV,

B RER T2, 125mg/kg 58O TR
DIRHRRE L B L TR RICH, ¥ 250mg/kg BE
ROLERFRIERC I -1, WPhifsks
DB, CLM H50MMIc I 5L Lz HLb
hithe £0d, EFEFOKES IUME, SN
EREAB S LU BRI ERE CLM 53 E OM
RERIc, FEFS ICEEFONBRELEDLH
ehr oo,

FEE ML, SR LRBEOTETHAIRL, B
GEOHBIZ LRI L CLM 58 L OMic &Iz A S
Righ o teo FETFBITRBREAERD £, FEFOE
BB, WERE CLM 58 L oMcEEER T
<, CLM #5003 BDdLRlich -1,

FEFORE, HMLoBBI ST, HAEHR 70 BS
CES ¥ TOPHEEOHBITIT, NEHL CLM &5
BLoMrZzRAabhT, —RBTLRFEIRDLH
ot BENMEB, VRHH, BENE4E BRMMS
JURBTHEOMIIC S, XBEEL CLM #5233 O
CHEZITD LR h 1o, BRI I12S KX
U° 250mg/kg AR L THEERE»»>% L
ML, #E5EEOHEBEEFIILL, CLM #50EEL
RETLZY (B R S

FEFOAROBER XUTHRE T, BRERS,
FEfR St 3 LU ammonia # A iCx 35 BRERSHIIER
¢, BREmtticstTs CLM 5o Brdbbhich
otmo BREBEIT, 250 ¥ X U500 mg/ke 5 FEOME
BTHBECHE LTEERRAN R DR, FHE -
BHEACE LT, CLM #50MEIREDLRhish-»
7z, Open field Bz X B #EHEORRTIE, CLM 5
BORFERK, BEESKS X UHRERC, MBI
BLTHEREYRTLOMNKR IR, BEELOHN
Hiried, FEEMCELTS, MRFe: CLM #55
ORI AR ERZLRT, WThd CLM 5 X
BHEITDH LRI T,

LEDEEREMN S, CLM H5EOMBLANINBHR
iZ, 250 % X U 500mg/kg 55 TRD LI IBRFOR
¥E IURBROILETEBEL, HIEFOHREHREDET
OHTHH, Fofuciy, ERRME, KUPARFS XOH
EROEBRRBCHTIRBRREAL RV DD LED
haso

1IvV. # E

Sodium colistin methanesulfonate(CLM) ®4JHic

RiETHEYRATHENT, BEYRBREARY,



CHEMOTHERAPY

1060 SEPT. 1981
ICR-JCL R=v 2% H\ T, CILM 125, 250 3 X U¢ 8) Wiuson, J. G.: Method for administering
500 mg/kg DMIRABEI X DRV, KO L B agents and detecting malformation in experi-
" mental animals. “Teratology : Principles and
-o _ i Techniques” edited by Wiuson, J.G. anq
1 ERBEHO—BIRE, 4R SEECHLT, WARKANY, J.: 262~277. Univ. Chicago Press,
TR EoYF (B3 IR0R N Chicago, 1965
2. KUBFOBEICK\T, BRE LB 4) Dawson, A.B.: A note on the staining of the
' i B ks T O s skelton of cleared specimens with alizarin
EFIHFER 1, RRER Lkt l’ﬂf red S. Stain. Technol. 1:123~124, 1926
Bohbhithatc, REFOATERYE, ARRER LUR 5) AR %, WWEM, FIIREF, GRAE, B
BREORBTELL, LR IZ % LTIk 250 % L UF 500 MLR, KL= =4, % 8 Ech—fy:
mg/kg 5T, MEHEE REEDLIHRIENED Hht, Lithium O RBENFR (K28), LHAXE,
3. ARMMBEOBRKICKT, FIIRMM, &FF 7:1265~1275, 1973
B LEFER i KAR, 20K, wegom O TIET RRIRT. B W EEAC. ¥
RREORBLBHLIALD 51, Rieo\wT, BEXARK, 73:717~734, 1977
4 FAFOREBIVRE - M LT, K 7) MOKRF, FEKEN, RAER, WAKL:, &8
s & T oo ¥z, FE%X : 5-0-(chlorophenyl)-1-methy!
e ) ~7-nitro-1, 3-dihydro-2 H-1, 4-benzodiazepin-2
5. FEFOLEEOBIES XUTHEE T, BiEM —one (ID-690) T MERELHFHR, HEBE,
BE, FEERFREDD, WM, FEEHeH LT, ¥R 73 : 243~255, 1977
Bbhlchots, LaL, 250 3 XU 500mg/kg # 52 8) AMMk¥, -t )il # 5 : Open-field test it k3
DRI 5\ T ARABORP 1D bt minor tranquilizer ¥ X T neuroleptics o,
6. CLM DBEMRMK SRR CORAREALL, BRI, 73 : 337~345, 1977 A
125 mg/k 'c'zbf;:%—' BRB 9) AW M:KERKKRIDT, t OFETHED
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x LS 10) WEMK, HH B MEEE:FANIE
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Sodium colistin methanesulfonate(CLM) o =
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REPRODUCTION STUDIES OF SODIUM COLISTIN
METHANESULFONATE (CLM). II
TERATOGENICITY STUDY IN MICE

Taro Sarron, Micumiko Tsuntans, Masaru Onucur and TomoNort MATSUMOTO
Pharmacological Research Center,
Kayaku Antibiotic Research Co., Ltd.

Teratogenicity study of sodium colistin methanesulfonate (CLM) was performed with ICR-JCL
mice. CLM was administered intravenously at dosage levels of 125, 250 and 500 mg/kg/day from day
6 to day 15 of gestation. About two-thirds of pregnant mice in each group were sacrificed on day 18
of gestation and their fetuses were examined. The remaining mothers were allowed to deliver
naturally.

Results were obtained as follows;

1. CLM did not affect general behavior, body weight and food consumption in pregnant mice.

2. There were no significant differences between the control group and the treated groups in
number of implantations, live fetuses, resorptions in the uterus, body weight of live fetuses, sex
ratio and weight of placentas.

3. No significant increase of the prevalence of external, visceral and skeletal anomalies of the
fetuses was observed in any treated group.

4, The ossifications of cervical and sacral vertebrae were delayed by treatment with CLM at dos-
age levels of 250 and 500 mg/kg.

5. The were no significant differences between the control and the treated groups of delivery in
duration of pregnancy, number and body weight of liveborn, sex ratio, number of implantation sites,
delivery rate and nuring rate. Moreover, no stillborn and external anomaly of liveborn were observed
in any treated group of delivery.

6. CLM did not affect postnatal growth, development and differentiation in newborn mice.

7. CLM did not affect sensory function of reflex, motor coordination, emotionality and learning
ability in newborn mice. But, spontaneous activity of both sexes was reduced by treatment with
CLM at dosage levels of 250 and 500 mg/kg.

It can be concluded that CLM, in this study, has little unfavorable influence on fetuses and new-
born mice, and that the maximum non-toxic level of CLM is 125mg/kg in mice.



