VOL. 26 S-5

CHEMOTHERAPY 99

Wre7724 L REEMK CS-1170 N EMBHIc 51T 5
R, A, A% b s kit
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CS-N0(I)RUFMEMPR LI L - TARENLH
Lne?27=24L  REEWRT, 77 L0 RENI
NLTabHTERALHEAE L DL L LI, B-lacta-
mase {20 L THMWIEHRE2AL, S$<CniMES®Ic
NLTULECGE D E2RBETIZ2XUL,ICENTY
30 —F, Rt EEOERBWI LW TwThb b
HTEL, ECIERBREZIILAYTRELWSE YRS
BETTRRIBLATWBY,

bhbhid CS-NNE Sk hkBE+ w2 BT,
PIR, Ty b, X, A XBLU LI BRERO P
MELLFICR, Kbt 2 1B L2, 3512, b F otk
NEBEICBLECEEZ SN LIZOWT, 74 Me-
thoxyl % “C X8k % B\, Bioassay * Radioassay # ##
ATaZEizd ) CS-11700MRUL, 545, 1% & Uiz 8k
WEHBIIE/L, FBRTEINLOREREHEEL, CS
SNONKAHEN WHZE L F.LIZRT D,
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I. R & F &

1. WMW{LEW

CH,OH-*C (Radiochemical Center, Amersham,
England) # W RFE & & L, LHFRF AR EN7 CS
-1170-%C # Fv 72, “C HREIP6LIZ 7 6L Methoxyl %
DRE () T, WS EEIZ5.84Ci/mg (2.86mCi/
mmol), L) ASNEE o= 7774128 NE—F
— 7 %52, FROER T DBSHEFHIHEIL96.65% T
»-17: (Fig.1),

2. (ER%HN

CS-117013 44 ARtEs (Na ik, 71ffi930ug/mg) %

Fig. 1 TLC Radiocactigram of CS-1170-'¢C

CS-1170-1C

CS-1170-14C

Origin Front Origin Front

Solvent 1 Solvent 2

Silicagel Fas¢ plate )
Solvent 1 ! n-Butanol-Acetic acid-Water-
Ethanol (15:2.5: 3 : 5)
Solvent 2 ! Acetone-Ethylacetate-Acetic
acid-Water (16: 8 :1.5: 3)
A 72, Cefazolin (CEZ, Cefamezin® ) |3 #iR¥ERTL
¥¥ 5 (Nail, 5{#910xg/mg) %, Cephaloridine
(CER, Seporan® ) (3%([E 77 7 VW& (F11H960
ug/mg) ¥, F 7 Cefoxitin (CFX, Mefoxin® ) (3kEH
AN IHIFRATE ) HRBEGR (Natk, J11fi 949ug/mg)
rEnENEAL,
3. REBY
=77 Xi3 ddY-SLC R#tE~7 2, KE20g W%KD L
D (#4AM) ¥ERL, 7 b2 WISTAR-4 1 R 1
7 b, KE200~2508NLN(8~9AM) L HEHEL
2o 7HXIIAREHIkg nEBHMRRS, 1 XIIKE
7~10kg DL -7 VBRA R ENTRERAL L,
iz hHEeERAB L 59— ($BHH) tBWTH
H, BEIN/-#EH=71 Y1 ( Macaca fascicul-
aris), KE2.9~3.1kg N b 7 (HEEMS5 ~ 9ik) 218
AL, 4iF%rr RIERZIZ A%, i2#23~24°C, §
ES0~60%NEMT TH oA Lo 1EMMEL, BiFHk
Ehr—ELLDLERIZHL 72,
4. EF ks
BERII—BNERERE, 50mg/kg kB2 85— 7=,
PR IRSEEL TI00mg/ml, Z . bz 184
& L15mg/mliz % 3 & 52 CS-1170, # Dt K# %
HEA IR KIS ML, £ N0, 135 & 00.Tml # 6k
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R L T50mg/kg £ %3 & S ICWHE FiziEM L 7:,

THXBLSI R RENFNIBIEE L, CS-1170 .

% 180mg/ml NiBM & L, 50mg/kg N2 TEARE
RN L 22,

FNIZ3TE I BE L THY, KMRATIoRMERE L
DLENBLIZRERT -7, Tibhb CS-1170-1C 23
Byt CS-1170i2 & D /R L TH 1 uCi/mg & L, #4200
mg/ml A ¥ & L T50mg/kg (#504Ci/kg) DWIATE
A REARRE, H2D I3 RIRIEMBIRAIC B IER
ELr, 2685 6MLMIZKEHBIZER, AL
LTA N IAMUS ARG 2308 &, LEXL/2
B &8, &6iI2)>T1/3ME2BLIZHBRT,

5. R, RPEIRNRONE

FE5er R I5EEEANE 2, 7o FR1IEYDR
KMr—izAn, KRi20~3, 3~6, 6~12, 12~24
B L U24~480%Mic, Mz 0 ~2435 & 124~ 488 MM
B TaRRmL 72,

THXE LA XL, BEREDHWERMr—CICA
N, RIZ0~6, 6~244 & Ur24~4885M, iz 0~24
B L U2~ 48N MM THFNRIRL 72,

Huiz CS-1170-“C # 514, &8 % RI AAM» —
CIZAN, REXKEO0~3, 3~6, 6~24, 24~48,
48~T725 X U72~96REM 2 THHHRML, S HIZENK
U 24BN IR T MG 16885 M) (7 H) Z TREIRL %=,

RER*[ER, HRERELTENT IMHEEL
L7z, RIZER*NESRIERN.IM V) ~ ERIER

(pH6.0) 2z, BEATICU4RMKEEL T+2RMNE
L7z i) o (Kinematica #: ) #8852 , 3,000rpm
X 100MELTML DL EN LRESHERELT:,

Z b nikkHz D& Bioassay & % \» i3 Radioassay |2
ENiREEXBIEL ., FYARE L URBMBEARIZD
WTRRMHOSTRIZBEL 72,

6. MPRENOME

<7 21z CS-1170% Nl & | F ik 51 (50mg/kg),
7.5, 15, 30, 60, 90} & 1209 D &EBE A T —T LK
BETIORBEHESR0 %1757, 79 FIZ2wTLE
BicETE®RSE 7.5 15, 30, 60, 120, 1803 & 13605
HICHEEIREONL, Ao LH~ ) CRELIZAE
W FIC M R RELL f2, mAIZ 7272 H123,000rpm X
109 MR oML, m3ERKLE,

wHXB LA XIZOWTI2 CS-1170% KB EB# M
M5 (50mg/kg), 7.5, 15, 30, 60, 120, 180k & U~
3601z, THXNBAIIEBRIKSL ) ol . 5ml ¥
%, E—7NKNBAIIFIKEFBIK L D @ #%2.0ml ¥
DEFEHBICLVEERL 2, OHEH LH LH ) S
ME| -2V EICHBL, 72725123,000rpm X 105

MORLTMET L » THREE 187,

iz onTIRR, RPHHERMEM— L3 EEN
W, JizkMESTL -2, Tibb CS-1170-4C 2 EX
BRI 5 A IHR S A B Vo i3 AR TEMIR I B iER 5L
f:0t, 5, 10, 20, 30, 60, 120, 1803 & (F360%) thic
AWK L N mA2.5ml O RRIL 2, R iKKI305
MkigFi- R CREYLH2NS, 3,000rpm X 10
SMORLIMEIT 2 MREE LB,

= A5 DKz s Bioassay & 5 v»i2 Radioassay (-
INMEENELZ, P AAREBIZONTIRCS
-11704 MO MRIZH L 72,

7. RBAREONE

185 En= Rz CS-11704 & f Cefazolin & & F
&8 5t (50mg/kg), 7.5, 15, 30, 60, %0 & 1205
HENATHIRNZE (L TRA, HERL7ZHIZME
L, Fi, "W CR "R N A85 CKBRS) £
W7, MBI ERHE HSHENL/ISM ) KR
Wi (pH6.0) #mMZTHELA—F &ERL, 3,000
rpm X 105 MBLIML NG, EDLIRESTHTERLE
L.

Ty blzow TR 13X L CS-11704 K TFTHEH
5.4% (50mg/kg), 7.5, 15, 30, 60, 120, 1804 X ¢f
6, 24B¥MItRICHIACO) =& ( L TiRA, BE&IILIC
AL, AFNR SRR AH, (GO MEDR, BEDR RMSE(X
BE) BLUkEMBLE, FLHEELE>LERT
B (AMERC) TTHREWEIHTHEL, ALV
ML, th, T8O 48T, EMBIIFEREKSE
L7:0.1M ) > KRt (pH6.0) % 1g 45" 1ml
OWMATME, RV o ics N ERLHN%KES R—
FAE L7, S %3,000rpm X 105 WS L L, LR
PamEEe L,

L NARIIAARRL 7:D b Bioassayi- & ) £
NDIREEMEL 1=,

8. Mttt ME

i) FRANYEIUVEHOES—T » FiIKE
320~340g > WISTAR-SHHAHEE T~ F £ 1 85ILL
L, ERATI6H MG Atk A L 72, CS-1170, Cefazolin,
Cefoxitin 35 & (f Cephaloridine # & #1 ¥ h.20mg 71 {&/
ml DKiEHE L, 50mg/kg NWETHETERSE L.

7Y X (3KE3. 2~3.Tkg DI HEREL 1 3N
EL, 16BsMERFIZERL 22, CS-1170, Cefazolin,
Cefoxitin 3 & t° Cephaloridine # # ©. & #1200mg 1
fifi/ml HKi&# & L T50mg/kg N4 TRKBREICHE
wEL,

4 RIIKE B ~10kg DB — 7L K5 FRL,
9 5 125 Tit Cefazolin & NEEER £ 7%\,
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1B3MEL 2, WTFALIKRMBRRICEKBIHERL
72, C$-117085 & U* Cefazolin #250mg 71 {/ml 7> K if
WEL, 50mg/kg DA TAREEBI- BHERE L 22,

ii) BEHY=2—VOWMALBITORR—F v }
BEUTH X —TARERTICHBL, #)xfr >
% (BiEii2 7L 4 77 4% PE-50, #3212 PE-100)
LRREFCHAL, MEAIL) ZREEELLOS
BB EMALE, 7y PRKR—A=r5—2i2, 7Y
¥RIFEMRICEEL 2. S F 2 —7h LRIt
FHRIML, FHEH2SMETRELHAEL, RAEE
H—ELLOLER LS Lo DURBEIE L 2R 2
FH5 %2450 2 TREBFAYICRRT 2 RAL 22,

ARz $ 7 —n30me/kg B ER ST & B RIS T
ICFHAICEEL, 5122 72 —n25mg/keg % G
AESLEOLBBL, ) 5L > F 2 —7(PE-200)
FRBEEICHALZ, REKIZEIVINZEEL, B
EERA L2, BTHEICA REHY 4~ | (Alice
King Chartham) # ## L, &S H) 5L o
FErBEROEy » PR TRBEICEHL 2, KD S
2O S (FWEH IRFM) XY ERSL, U
#A ZHRM T —C N T22URM% Z TEBOICIEITZR
L7, -

AZ2D1BZOWTRRDLHIZL TRI—Eiz L 2
Cefazolin & DHEEBETU 72 T b b, KEEFTIC
BN, RWILE 3T REBIIEN 5 B & + IR
ZHA > T 2RO Y TFL > F 2—7 (8 2#30cm)
RHAL, BELZ, RAEBLZREES 5 v + 2HE
L, kitici w7z 2FnFa—7n5 b, +2iERAIN
Fa—TREEF TS 212k - THSKL 72, UT
Lt EBkIC LT CS-1170% 5, 2485 F TRt %
RL7:, EBHRTH, x4 v bRy FATEDS
il +4ERMNF o —7 2 HE L, BitsEILERNIC
BHENARELLTCLBMAF 21T -7, BFEKEYL
2L, kit ki Cefazolin iz DW TR #7472,

BonBEHREHIBEARL 720 & Bioassay 2 &
DERIBELMEL 2. .

I .EAMEENNE

b b & U &HE O B4 M i#3.24ml 1= CS-1170% 7243
Cefazolin 7 i& #0.36m] £ /02 T B ME % 255 L 15100
ug/ml 15, 3TCLIEMmMRL 20, EFALLE
—2F2—7 (Visking, Size 8/32) iz 3ml # Ah, 2,500
rpm X 1 BR0ELEABBEITL - Bo N
#0.3ml s ) LM # Bioassay ikic & ) BIEL 72, —
F1/15M ) > EsRida (pH7.4) # v (RO #RIEL
TawrtRE L7z, HEEIRRL N KD,

Binding ratio = Yo% x100

X BS i A o> H i
Y SRR ) K
10. MmARs L UR, B CS-1170% 6 FICKIMN D
nxR

iz CS-1170-4C & 5- o> m iR & & IS IR, X
BEh ) CS-11708 L U E DKM RE L &5 Iz 5
MERIZ ) AYNVFuTZVv— itk 2 70~ 7
774 (TLC) &N 4Tk 12,

mwEeE, Imlicxzy/—nA4ml2mM2T30M
{Rilk L 72 %3,000rpm X 5 MRALTHL, =5/ —
LEESML I, SORDOBMIENHBEEIZ5%LIET
Hot,

hRBHEEN20u]l 5 & UREEHEZE D £20u] £, R
{3HTECHh I M20~50ul # TLC 7L —FicRA#E» ML,
&R & L T n-Butanol : Acetic acid : Water : Ethanol

(15:2.5: 3 5)HWTRMAL., BREE%kY 77T
#¥AXW7 10 (Type N)icERL, LABMORL
BICRIRL TA— T4 T 765187, RRICERRAL
72 CS-1170108% & LR L 220 %, & DBABSER
oy betibT 2822 20T TLC 242 RNBAI
131218, Mk & ORDEAIZI3 8 D Zone iz 4T, &
NENEDERY) A TLE AL, ZNICAS/—
n0.5ml #imz T 3sMEE L 727 Toluene-Ethanol
Wk > FL—2—10ml 22 THAEE KL 2,

RAKHZ DWW TIRELIZ2 KL TLC #4T% » 72, —
SRITER L L T Acetone : Ethylacetate : Acetic acid :
Water(16: 8 :1.5: 3), 2:Kii&tE & | Tn-Butanol
: Acetic acid : Water : Ethanol (15:2.5: 3 : 5) i
INRBEAL, A= 728 A77 74128V BRERR Y
FERBLE, ZOBKHENTEABYDBEAWIZOX
Rl — % TREAL, M/BHEERRY M Rf 2 1B L7,

—%, FERicL TN —KLE L U2 RTRA7
L—hicDE, Staphylococchs aureus 209-P Wiz k 3
Bioautogram % {ER L 7:.

11. #¥ch “CO, N

RIEERICHERAL A= 74 Ln 1 Hliz XA P
~NOBHBEDOHEHMEREL 2, TEbbYLEE X—
FLTICBEEL, BT 7 )AL 2y b (THEBIC
MAF2—7##K0O) 2hiad, ThEE=—NFa2—
Tz & 0 RIE Bz B4 L 224K T CS-1170-C 50mg/
kg ¥ BhiEsks5 L1,

HE I EERELSM L 7 €= % — (Triton 955B, John-
ston Lab., US.A.) I2& N1 T% -7, ABEINLE
TIZENVRE2 ¢/FTEREBSILT~L Ay A%
BE:LL, "LVHRLERNICAIESNOBRE (AR
102) iz MALT, MR MUCO, (32485 Rz 72 DALY
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2 HCSRL . & DTSR S A BEH R 2 M L 72,
12. Bioassay (= & ® CS-11700 ¢ &
BREdod CS-11707% & iz R Lo P S R iM% 12
Bacillus subtilis PCI-219 # ME M & ¥ 2 Bioassay i
(disc i) i2& W ERL 72, T7% 5107 cells/100ml
R & T UIEM KIS (SHF) % pH6.012 AL,
#90mm X 20mm A7 I 2 F v 7L x—L (ZRAF L
ENz5ml FoaE L THMRTRE L7, REH3 pHE.0
D0.1M 1) > EiAR M (Strensen) % AV THERRL,
Paper disc (Toyo, 8mm, thick) iz A= 240,
ERERFRIz 04, ITCISHMER LT 0T
W ko disc BBt NEL» LEREIT - 12,
Bz CS-1170120.8ug/ml~50.0ug/ml O, Cefa-
zolin {30.4ug/ml~50.0xg/ml, Cefoxitin {21.54g/ml
~50.0ug/ml, Cephaloridine {30.1ug/ml!~50.0ug/ml
NRHED 2 ERRET) (FRAIZ0.1IM 1 > BeiR i,
PH6.0)ic kN #nEnoRiiME ERLL, S h k%I
EREZ WL 72, iz L 2 B{ERHRRIZ CS-1170
120.8ug/ml, Cefazolin 0.4ug/ml, Cefoxitin 1.5xg/ml
¥ L tr Cephaloridine 0. 1ug/ml T# - 7z,
13. BNt
Kb nHHENH KT T L, Packard Model-
33BOMIK o FL— a3 AT F—ckNIT 12,
In #3X ¥30.2ml (= Toluene-Triton X 100> > F L
—%—(1:1, 1¢% PPO8 g, Dimethyl POPOP200mg
2 24) 10mlymz THEL >, REALHE Z00.5ml iz
Toluene-Ethanol > > $1L—%—(1:1, 12 % PPO8g,
Dimethyl POPOP 200mg # &% ) 10ml # 2 T2
L7z, Et%hmeiz'Cs S EBmiRE ks & ) Ko dpm
fEiCERL, &5IZHESEEMA, 5 CS-1170ug Hiz %
#mLr,
II. & B & R
1. ZFWWHWI-H5 CS-11700mbRE

CS-1170%50mg/kg NWMA TR, 7 b, X,
ARBEUH MR TES ZIZGRARSEO MK (%
f2ii M) ik % Bioassay iz X D MEL MR E
Table ] iz 7+, Vi b 5155 i B0 RE
2L, WEEGY L ORRATACHTHEZ LR
L7, LA LRSI L > THL (RZD,
50mg/kg {ENRGET T v F TH2Tug/ml L B E
¢, RGWT X T#43ug/ml, =7 2 T54ug/ml, 1 X
T2 & 51283ug/ml & ERL, L TR BV #9150ug/
ml #R L7,

BEEREIEL - ROBEIIFig 227 X¥E(R
ZOWTRIRTA L, M%7 o } TEABIZ,
Thbbl kR I - THREL, ZOMATANP~D
RNAITRLSIZBI »TWd I EERL, kD%
XL A X THEIFISHL, T FTIIEL (ECH23

Fig. 2 Plasma concentrations of CS-1170 after in-
tramuscular administration to rabbits and

ug/ml dogs (50mg/kg, n=3)
100}
w 3
60

40t

Dog t1,2=69min.
20

10}

Rabbit  t1,2=23min.

15 30 60 120 180

Table 1 Plasma concentrations of CS-1170 in mice, rats, rabbits, dogs and monkeys after
intramuscular or subcutaneous administration

Animal ug/ml-plasma + SEY t%

. Route® .
species 7.5min. 15min. 30min. 60min. 120min. 180min. 360min. (min.)
Mouse sc 43.0 54.3 30.4 5.3 1.0 nd. nd.© 16
Rat sc 17.7+£3.3| 26.6+ 2.1| 26.8%+ 3.4 20.5+4.4 4.0+2.3 nd. nd. 28
Rabbit im 43.2+8.5| 43.3+ 7.8( 28.3%+ 4.3| 11.4+2.9 2.5+1.6 0.4 nd. 23

L2
Dog im 69.0+8.4 | 83.3+ 7.0f 74.7+ 7.5| 62.3+5.2 | 30.314.5 17.7+3.6 1.0+0.6 69
Monkey im 132.5+9.0 {147.5+10.7|113.8+£29.3| 61.2+9.2 8.41+0.6 2.7+0.2 nd. ' 32

a) sc=subcutaneous, im=intramuscular, Dose =50mg/kg

b) average from three to five experiments * standard error

¢) n.d.=not detected
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SThHor, FOMMOBWIZHOWTLENK T by
LML KM R, Tablel 2T 2 L5 2y
izt > TELWELZRL, 27 2TRLEMHI64,
Ty} TREOPECNBFETRL, HLICBWTIEA X
7 oM, $32aERL 7 (Figl0),

H Az 2T CS-117000 i ok il B #E £8 % f %) & Lo
LRI Fig. 3Rt 8 TH 5. 20meg/kg % B
#h54 CS-117013200 i v — 7 (44 .5ug/ml) & %2 1),
LAtk MM#324r TR L 72, Cefazolin (2 IRUL AR R
B, 20~309Mizt—2 (58.5~59.5ug/ml) &%),
LUi# #9535 70 4 Bk TR PE L 72, Cefoxitin, Cefamand-
ole 35 t tr Cephalothin {2\ 4" 1 { TRILACT A0 h TH
5102#ict—2 (N ¥N107.5, 59.8%5 & U70.0u8/
ml) £RL A, BT aenicEL, EEMIEN
Fn#23, 18 L U165 TH- 1, L b TCFX,
CMT B L CET 2RIARC, MELTASHITH D
nizxtL, CEZ ¥ CS-1170i3 BRI R>Ro:8 Vel o i BE
ARRTIRRELDLNENZ S,

miEEE EOKAEICOVWTE, EPBLUEENE
Wiz Xk, in vitro ORESELZRAMBEC L) K,
Cefazolin & k¥l 72, £ NRHRI2 Table2 nZ k|
B NELWEENH), £ P TRLE¥85%,
RKOTHLAEHBBNRERSERELRL 2, LTV,
7y b 27ROMICETL, 1 X TRLEV25~35%
NEEAERETRL 72, Cefazolin 22w Tizk F 2 ¥l
B LIOB LU ENKESELRL, wWTFhoHwHEiZ
W T $CS-1170i12 Cefazolin LN)RRBEVWRAETH - 72,

2. RAMWIZH 1 sRbhEE

2R, 7y b X, 4 2B LU CS-1170
50mg/kg ¥ ETEZ 23BN E%KDR, FHPkitE
% Bioassay i & ) He# L 7-# R % Table3 =R,

Fig. 3 Serum concentrations of CS-1170 and some
other cephalosporin antibiotics after intra-
muscular injection to crab-eating monkeys

ug/ml (Dose =20mg/kg, n=3)

128

64

32t

~N
“CMT 18

“\CET 16

30

60 90

Time (min.)

Table 2 Binding of CS-1170 to serum protein in
various animal species

Binding ratio (%)

Animal
. CS§-1170 Cefazolin
species -
100ug/ml | 25ug/ml | 100ug/ml | 25ug/ml

Human 84.8 83.6 88.6 93.5
Monkey 76.0 79.5 93.4 94.8
Dog 25.0 36.6 40.2 52.2
Rabbit 59.0 52.6 90.8 93.8
Rat 44.0 40.0 86.0 93.8
Mouse 40.8 43.7 61.6 69.8

Binding was determined in vitro by ultrafiltration method.

Table 3 Urinary and fecal excretion of CS-1170 after intramuscular or subcutaneous
administration to various animal species

4

%

% to Dose + SEY
Animal

species Route® Urine Feces Total
0—6hr 6 —24hr 24—48hr 0 —48hr 0 —48hr recovery
Mouse sc. 43.7£5.3 15.5+4.4 nd.© 59.2+2.7 15.14£0.8 74.3% 3.4
sc 18.5+4.9 3.210.3 0.5+0.1 22.245:0 37.4%4.4 59.7+ 6.1
Rat iv 19.943.3 1.4£0.6 n.d. 21.3+3.2 33.744.7 55.0% 5.4
) im 0.2+0.1 0.1+0.1 nd. 0.31£0.1 56.1+8.9 56.4+ 8.9
Rabbit im 63.914.3 1.7+1.6 65.6+5.2 0.23+0.2 65.9+ 5.3
Dog im 59.1+7.9 0.940.2 60.148.0 13.8+5.9 73.9%+ 7.1
Monkey im 76.2+8.4 J 0.3+0.2 0.1+£0.1 76.5+8.6 2.2+1.6 78.7+14.8

a) sc=subcutaneous, im=intramuscular, iv=intravenous, Dose =50mg/kg
b) average from three to five experiments * standard error

¢) n.d.=not detected
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Gk 30 NS TR Wi oE ) Pl TNE JUEAY ok |
#ZHRLN, T b TRPIHELMOIEC, 8 51448
M o5 ROM2KHRPIZARNENDIBE L
hot, SRIZNL=7RA LS 2 TIIN6E0%, 7HXT
13M66%HRPIZEINEN, HLTIRELES, 5K
OMTT% D RP Izt ANz, % Table3 ioR&N 2
$I512, 2RI G4 6 BEMLINIC PR S 1, CS
S11700 R e A IEWIZ T AR TH B LIREN
JAN

—%, FhPEmRizT o P TRLMC RTER 514,
£ 5 R H#40%H*Bioassay iz & ) RHRIZEIE N1, K
WT27 R4 TS, BE5RN4~15 %A KAz
Ranrz, 7 b TIIWERESHRLIJZEM KSR
0% HRPIZARENZNATH Y, RKPHEits @
S, BTy MROREKIZRPIZ#0.3% ¢ BIR
ENBZNAT, KERDHHPIZEWME N7z (Table3d ), L
72h¢5 T CS-117013 EH HIIT LA YRR N
ntEZILNS,

LLED#RIZ, CS-11700Mikiz, E <27 7 FizBw
1&&*#&#*!&%4&60:t%ﬁ!waé.
LisdinT, MAiEs&URPHBEIZRAHIE
M%ﬂﬁﬂitLTﬂﬁwmmmﬂﬁutbbmt#
ihh.%mﬁéuivFTlL<m<.7vF>vﬁ
A~4 AD>IHE~HLOMRZMITE LN ERBREN
b,

3. TORABLIUTY MBI IBARE

< 212 CS~1170%50mg/kg B F iEH{ 5 4N £ ER
BNIRIE % Bioassay I & ) EBSENICMEL - RERL S
i i & ieee L T Table4 i2iRrt,

HWEE L L MRS IRE L BRI S5 H155 thi- BAER
BIZRL, LT AR 1, E— 7 DKL,
HF~R>O>H>OLOM~RIBBEOMETHY), Kk
W RLMREIZAR L, NRPIREDY) IEORE
¥RL1,

#4583 £ LT Cefazolin % i 1x, Bl — & F THM&L 12
#HRI2Fig 41T T L TH 5, Cefazolin L 54

Table 4 Plasma and tissue concentrations of CS-1170 after subcutaneous administration to mice

#g/ml or g¥
Tissue

7.5min. 15min. 30min. 60min. 90min. 120 min.
Plasma 43.0 54.3 30.4 5.3 1.6 1.0
Liver 82.9 146.4 101.9 18.2 4.9 nd.”
Kidney 92.5 146.0 77.6 28.1 9.4 trace
Spleen 8.7 10.1 8.0 5.3 trace nd.
Lung 16.0 19.0 11.1 trace tr;ce nd.
Heart 10.8 13.0 6.2 tracem ﬁad. nd.
Muscle 7.3 9.1 W_T*‘;.I; . 6.0 nd. nd.

a) average from five experiments, Dose =50mg/kg

Fig. 4

Plasma and tissue
concentrations of
CS-1170 and cefa-
zolin after subcu-
taneous administ-
ration to mice

160

140

CS-1170 50mg/kg
sC

b) n.d.=not detected

average from five (CS-1170)
and three (CEZ) animals,
Dose =50mg/ kg 40

ug/ml or g

20

Lung
20} Heart
<. _~Spleen

== ——

Muscle

30 60

min.

90 120 30 60 % %
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157441 IR & OIS IRES IR 13 IR & % - 120,
FOMER, BW~IS>FESH>L~REHS>HOIRTH
N, WRTEL D - 20H(135.5ug/g), MAR iR
ot EHEEEIS M < (119.3ug/ml), M iREIZE NN
1/2:{Bh - 72 (62.3ug/8).

>Nk 51z CS-1170%¢ Cefazolin = ¥ L TH BRI ®
WEIC T3 LB R O F SIS MET LD
L&z b, ¥E Cefazolin (35 T ik 51424 MR
iz 5 R N73.2% A EIL 2 L (CS-11701359.2%), R
TS CRHEN LD 12, ;

Sy b TIRINOBEEIZES SIZEHL A » 72, CS5-1170
50mg/kg ¥ T HES S 180 W23 N IME % 3% P IRE s
# L € Table5i2RL, Fig.5izBIRL %,

AWML L, M3EPIRAE > FRIC8S15~305 #ic ik
B REICRL, LT AR s L 22, CS-1170i2 1
REERI-BLSBRECHAL, NEPREIZNSLIC
HEL TR, BERETHS S URICIZOETRED
FRENNL.5ES L U3 5ENRES DL 72, 530
SHOBBERBEIZRONAIZE , PEHER~NDBAT
BRECRHINL D - 72 FSORDOMSHD>.L K>

BB >Mm,

—%, Wh ol TME THLNLEE 4 >RSI
2, NENETHTCS-1170% TR L 7: #4275 Table
6 THE, MRz CS-11704*7 » MR TER G, W

Fig. 5 Plasma and tissue consentrations of CS-1170

after subcutaneous administration to rats

00p g
AN
VRN

80

<

\,

Liver

N

Table 5 Plasma and tissue concentrations of CS-1170 after subcutaneous administration to rats

ug/ml or g £ SEY
Tissue

7.5min. 15min. 30min. lhr 2hr 3vhr 6hr 24hr
Plasma 17.7+ 3.3| 26.6 £2.1 26.843.4|20.5+ 4.4| 4.0 2.3 n.d.” n.d. nd.
Liver 50.0+ 8.1|100.5+5.9|122.0+8.6|86.7+ 9.3|23.0£10.9| 1.1x1.0 n.d. nd.
Kidney 43.3+11.3| 92.3+2.8| 74.6+3.6|52.3+14.3|12.3+ 5.4| 3.0£0.3 1.3+£0.7 nd.
Lung 12.4+ 1.3| 17.6+1.3| 17.1+£1.6| 9.8%1.7 3.0t 0.8| 2.1£1.3 n.d. nd.
Spleen 1.9+ 0.3 2.8+0.1 3.5+£0.7| 3.210.3 1.6+ 0.1 nd. n.d. nd.
Heart 6.1+ 1.2} 12.0+1.3| 10.1t1.2| 5.6+1.4 0.7t 0.7 nd. nd. nd.
Pancreas 7.5+ 2.7| 11.9%+1.8 9.842.5|11.5+3.3 3.2+ 1.7| 0.5%0.5 0.6+0.6 nd.
Skeletal muscle 2.1+ 0.4 4.940.4 5.8+1.1| 2.7+0.4 n.d. nd. nd. nd.
Brain n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

a) average from three experiments *+ standard error, Dose =50mg/kg

b) n.d.=not detected

Table 6 Distribution of CS-1170 in gastro-intestinal tracts after subcutaneous administration to rats

(50 mg/kg, n=3)

% to Dose
Section

7.5min. 15min. 30min. 1hr 2hr 3hr 6hr 24hr
Stomach 0.2 1.0 2.8 4.0 2.4 1.7 1.9 0.1
Upper intestine 0.5 3.0 8.5 13.8 9.3 8.4 0.7 0.2
Middle intestine 0.3 2.1 7.6 28.0 15.5 5.4 0.8 0.1
Lower intestine 0.2 2.7 12.4 17.3 22.9 9.2 3.8 0.2
Total % + SE 1.3+£0.4 8.7+1.2 { 31.3+4.2 | 63.0£7.0 | 50.0+3.6 | 24.6+£9.1 | 7.1+5.5 0.6
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{LERICRREI B TEIZLERLTEY, #5309 5 -
P TIABLEARIC RO, 1RSI IR DI Fig. 7 Bile concentrations of CS-1170 nnd ccfuol'_m
B (5RNB%) L%, ORADLXINILENI sfter intramusculer administration to, rabbits
1335 ROKEI%HDH L 12, I 2 (=T 0EIMEL L (uvenp from 'three experiments :t)
Tabic B (5 RN23%) HAFEL, 3 RMLLKN standsrd error, Dose=50mg/kg

LD LEPLT, ZhHORRIZEBOR, KPSk
kR —3 L, CS-11700F » Mz 1T s ¥tz BBt
HitnFEHRKENZ LETRL TV,

4, Syb, YHXEIUS RICHT BTN
CS-11700 B8 it $ ittt 38 # Cefazolin {-‘ﬂ)ﬂn £ AR &
L, v b 9 9XBLUL Xz sBRA=2—ViE
PRCTHEL 2, WP L50mg/kg ¥ TEL SV
B 5 L 72 BB it il K # Bioassay I= & V) ARRRE)
IcBIE L2k % Fig.6, 78I UBIZRT, 285
WUREM E ToORMEHEL L ICABBITRIREE .
Table7;:§ k’)f.‘, 123456 8 10 12 16 20 Ubr.

5. M2 CS-1170% K TEH 5%, X bHTTARH

Fig. 6 Biliary excretion of CS-1170, cefazolin, Fig. 8 Biliary excretion of CS-1170 and cefazolin
cefoxitin and cephaloridine after subcutane- after intramuscular administration to beagle
ous administration to rats dogs

‘{average from five experiment i) (averlge from three experimerltL:t
U(standafd error, Dose =50mg/kg standard error, Dose =50mg/kg
60 l l ‘ ] 16
[ [ [cs-n0 4,
50
12

@

v 40 v

S 210

S :
=30 o 8
® 3 I D A I 1 ] JCEZ <

20 ZZ 500 U S S S S SN PS> 6

A 4 D WD SR S D VSRR W
10 2 ' CEZ
. N N CER
10 12

123456 8 10 12 16 20 2 hr. 123456 8 16 20 24 br.

Table 7 Biliary excretion of CS-1170 and some other cephalosporin antibiotics in rats, rabbits and dogs

CS-1170¢ Cefazolin® Cefoxitin®’ Cephaloridine®’
Animal
Total Peak Total Peak Total Peak Total Peak
species excretion® concn. excretion® concn. excretion® concen. excretion® concn. *
(%) (ug/ml) (%) (ug/mgl) (%) (ug/ml) %) (g fmi )~
Rat 58.02 3850.0 24.82 2836.0 22.54 2269.0 0.70 45.5
(sc)¥ +6.52 +278.4 +2.55 + 472.6 +3.12 +368. 8 +0.06 +2.0
Dog 14.63 3383.3 3.82 2248.3 _ _ _ .
(im)® +1.56 +651.8 +1.78 +1310.6 i
Rabbit 1.35 183.8 0.28 18.3 0.28 21.8 0.32 19.8
(im)® +0.31 + 67.9 +0.03 + 3.4 +0.05 + 4.5 +0.04 +2.8

a) percent to dose excreted during 24 hr
b) sc=subcutaneous, im=intramuscular
c) average from three to five experiments + standard error, Dose =50mg/kg
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BRI BRI S N, B 51 1 KM TR 5 ROK140%6 21
24BsM F TICM60% A BT Ic P A N, Skl
Cefazolin & Cefoxitin DB Bk, 1 RME T
LS ROM10%S, 2405M T TI22~25% H kit & 1
Bick Y% -7, 317 Cephaloridine (313 & A & BBt
i S T, 24BEM 2 TR RIZ 5 RD0.7%ic
BEh o1,

74 XIcHT SR PHMIEI M EKL TV TR
| (IE<, CS-1170K TH#R24BEM 2 ToRBEM R
#ERHONL.3%TH Y, —F Cefazolin, Cefoxitin 5 &
¥ Cephaloridine (2 311 L #0.3% I8 E L -2, L
pLEHPRES KT S, Fig. 712/ T4L9512CS
117003 5 Ek A HARBEMIcH Nl L DL
HWEETL, BEREIGHOMHIEOKRE (K184
ug/mb) &5RL 72,

4 22w T3 CS-1170 & Cefazolin % H#k L 725,
W5 goBT PRI NLT Y P ETHED
BEERL 72, CS-1170i3 8t 51k 3 BRI & L2405 M)
FTICESROMIL%E & U15% sk I N, Ziusxs
L Cefazolin 3413 % B L U 4 Bndkitiz L ¥ % - 72,
BBithimpElx CS-1170, Cefazolin + L iz#5#% 1~ 3
BRI RO, FHORMEREIZ CS-117003383ug/
mli=#$L, Cefazolin (32248ug/ml Th 72, & 15
DA RIZOWTRI—EWIZ & B HBER S T4 - 1255,
UM RS R I2 CS-11700 HE i H14.3% 12 xF L,
Cefazolin (31.1% N kit % R I @E U1z,

L En#Rd &, CS-11700 8 it spHEitt 2 i3 F L §h%
HEHNFEL, FNFE5RT v McBWTHL (EL,
AZXHZNIZKE, THXIZEVWTRLES EbHT
BERE A2 ENALIEL -T2, LELOTHONY
Iz T CS-1170i3 Cefazolin # Dl 7 7 0 AR
) > FftbFlic o U TR hEElt A EBRIZE W I £ AR
Ins,

5. 12 CS-1170-1C £ Wiz % 6 Vit iz B #
OMmFRE, R, REMifts oUcmh, R, RRAW
w v

LR & CS-117000 Shth Bk M By Ak I (2 L v
HMEXFEL, L7 PRBOTRERNOSH &
BBkt ) G4 W<, & DR R T IRE L H I RP
BERAET T2 bbb L oo tz, JHISKLY
McEWTIzmARRE, Rpdei®, L bicm<, EF
NEFLELTRLET S FMEN, UT “CHMCS
-1170% B THAKA B M2 RBT L 72,

i) minE

3Bl AH =7 4 Huiz CS-1170-4C 50mg/kg # B iE
LI BHERSROLMPREE BEEOHKE
Bioassay oiljikic k), a9z ER L 2o#R % Table
8 1 L UFig. 9 & L 10127 R ¥,

B Sk, IR IREI 5 5k R IRE4361-/m]

(Radioassay) 3 & 1r352ug/ml (Bioassay) 2= L, £
5304 1%1- 13 Radioassay, Bioassay # 111874 & U
101ug/ml, 18047z F N ¥ N27H & UF4.2ug/ml &
% ot, Ml b HIERM(Fig. 9 )ik 5 14209 B ik
LHIZ 2MMETRL, RN (t X ) 12 3FFY
#4845 (Radioassay) # & 1r324 (Bioassay) T -
7z,

BEHSEEOmMKPREIZRE10F K- REE LY,
Radioassay 35 & Uf Bioassay i- & ) € L £ h #7185% &
U148ug/ml (2L, Be5ELA b ORI E LT
ARBHTHDI EERLI, LkiR2 2T 59305
#IZBWTL100ug/ml LU EDiRELRFEE N, £5180
4> 1% .= Radioassay, Bioassay # h #4911 & v 3
ug/mLZAET L 72, b 6 Dilkmaiiz 3 FIEY
T#1374 (Radioassay) # & (¥324 (Bioassay) T4 1),
BERE %L IIZT—KT LT,

BELXLUTICHERSHRCTRLERAICEWT,

Table 8 Serum concentrations of CS-1170 after intravenous and intramuscular administration of

CS-1170-'*C to crab-eating monkeys

ug/ml + SE¥
Route of administration
5 min. 10min. 20min, 30min, 60min. 120 min. 180min 360min.
) 436.2 292.6 224.0 186.7 123.7 55.3 26.8 13.0
‘ Radicassay | "“y37 3| “£23.9 | ~ £19.3| +25.1| +25.4| +15.9| + 6.4| +0.8
Intravenous
Bi 352.0 197.3 142.9 100.8 68.0 17.3 4.2
loassay +50.8 +17.5 +17.2 +16.0 +17.9 +10.2 +1.8 nd.
) 168.5 184.5 139.9 88.8 24.2 11.2 4.4
Radioassay | "7} 5 | ¢ 178.2 +£1.3| +13.7| +26| +1.4 | <+0.4
Intramuscular
) 132.5 147.5 113.8 61.2 8.4 2.7
Bioasaay +9.0| #1007 | 120 | “yp93| +e2| to6| o2 | N

a) average from three experiments + standard error, Dose =50mg/kg

b) n.d.=not detected
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Radioassay {l (=L T Bioassay flf #7 %> X {5 il % 7%
L, BEf5600H%hE TERS LBIIMBENTHI.5
YDETH 72, =i, Radioassay i M ik iz FEE
T2 CS-1170-“C itk # &b T DIz xf L, Bioassayfil
12 Buffer standard # 22T 2 720, MiNEHED
#a (M80%) NEHI LN, AT HEMZZD L
NEMRENG,

i) R, Mk

FI#tic CS-1170-4C 50mg/kg % L1z Wit & U

Fig. 9 Serum concentrations of CS-1170 after in-
travenous administration to crab-eating mon-
keys

(nverage from three experiments :t)
standard error, Dose =50mg/kg

500
4001
300+

200

Radioassay

ug/ml
>
&

Bioassay

102030 60 T 120 180
min.
Table 9 Urinary and fecal excretion of CS-1170-'4C
after intravenous administration to crab-

eating monkeys

5 | 72 t o Radioactivity % & t¥i= Bioactivity
B P Bl i e & ARBE 012 Ko 7o #5 R % Table9 & L U10
RT,

B ERORFIZI2, 3BLU6METIIASR
NENENIH60E L 1£70% (Radioassay f#), #1561 &
1¥63% (Bioassay flf) HeHEit 2 1, 24B§MF TIZI3#72
9 (Radioassay) & & 1¥63% (Bioassay) »#ilt 3 f17:,
X 2 1z068EM (4 8) F TORMHE G HBENY
6% Th-1:, —F, Btk I2IERLHEES

Fig. 10 Serum concentrations of CS-1170 after in-
tramuscular administration to crab-eating
monkeys

(Lveuge from three experiments j:)
standard error, Dose =50mg/kg

Radioassay

ug/ml
o
[}

Bioassay

102030  '60 120 180

min,
Table 10 Urinary and fecal excretion of CS-1170-'4C
after intramuscular administration to crab-
eating monkeys

Excretion (% to Dose)® Excretion (% to Dose)®
Collection Collection
Radioassay Bioassay Radioassay Bioassay
(hr) (hr)
Urine Feces Urine Feces Urine Feces Urine Feces

0—6 69.37 - 62.92 - 0—6 72.91 - 76.16 -

6 —24 2.86 0.68 0.27 0.14 6 —24 2.32 0.02 0.35 nd.”

24—48 1.57 0.31 n.d.” 0.05 24—48 0.99 2.67 nd. 2.21

48—172 1.08 14.21 nd. 2.64 48—172 1.20 11.62 n.d. 3.19

72—96 0.94 2.96 n.d. 0.43 72—96 0.65 1.36 n.d. 0.09
Total 75.82 18.16 63.19 3.26 Total 78.06 15.66 76.51 5.48
excretion +3.69 +2.53 +2.66 +1.44 excretion +7.73 +5.81 1+8.58 +1.86
Total Total A )
recovery 93.99+1.23 66.44+2.06 recovery 93.72+6.26 81.99+12.53

a) average from theee experiments * standard error,
Dose=50mg/kg
b) n.d.=not detected

a) average from three experiments + standard error,
Dose=50mg/kg
b) n.d.=not detected
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RL, #E5IBIUC6RME TIIHREGRMNENK68S &
UT3% AR A - kit X +, Bioassay {4 #9728 & UF76%
#RL, I HELE B 22, 9685 E TOR
thgHkitt Iz Radioassay, Bioassay & 4 (c77~78% %
FLT. S sn#ERIZ CS-11700H V12 15113 RIY,
Heittp s LIZTARH T, 5% IRFEMLINIC ENAH
53, 80~90%HHEtEINAZ L ERL, FLZNLHIZ
Radioassay fif & Bioassay fliA* & < ™I+ 5% = &3,
CS-1170HRHICIZ L A EAGEMERI E L THtA L B =
LETRBELTWS

—%, FHPIZIIMEL & I W R S5 068 M 14 = TIc
BEHFEDE N FNHIBE L F16% ki & 1,
Bioassay iz & D ENEFNKE B N33 & U5.5% A iF
MRS L TRBENT, it CS-1170M B H HHk itz
HETELNEEZ LN, H iz oW T LA X L EREE,
15% L LB hiklts e 2 2 & 27T 5, UL
HE RETOBHEOROINRIIAGE, HEEL LIS
4 HRETHREBNO#I%IEL T2,

%, 3B 5 1Hliz> & CS-1170-*C 50mg/kg %
BEEOERPAD CO,nHEM % MEL 4R, 2b
HTHBORHEIGRBEN-NAT, 24K E THE
RIS BNL.I%BIBE L Hh 1,

iii) miEPRBH

iz CS-1170-“C 50mg/kg % ik #k 5% o> 1 i i
2% BREOORSES TLC 58 L -8 %, Fig. 11z
TTIE, #55~600EomMFII 2T TRL A
— b} 72 A 774 ECS-11T0I2—F L T272 1 DK
AT FEFRTOAT, BPICEELRSHEIR Y
REEAE & R- (R R R AN

InsnTLC 7L — + # R 485 6 & or CS5-117048
LIS % ZH, &K% 8B Zone iz ST Tt L 724
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B Table 11274 & 52 CS-117000 S #89 Az 12 %1
FLHNERIZIZ AR ENT, CS TN EH D
AU 1 B E T M ikR B BEO VT 1 L 94~99
%N THhn1,

L EokiRh s, CS 1170845 k0 iz i34
FESIEECS LI THRT 22 & Hdn
120

iv) R s o i A

#1142 CS-1170 “C50mg/kg% il B ' %D 0~ 3
HLU3~68MRIZH v T TLC Bioautogram % fF
AL 2 #ER Fig 1212 59 26 < 7, win b CS-1170
l2—# L T 1 O™ 20T NAT, EEAKMY

Table 11 Serum metabolites of CS-1170 after in-
tramuscular administration of CS-1170
-14C to crab-eating monkeys
% to Total radioactivity®
TLC zone”
5min. | 10min.| 20min®| 30min.| 60min.
1 (origin)| 0.05 0.40 0.51 0.29 0.39
2 0.02 0.47 0.53 0.78 1.17
3 0.53 0.67 0.32 0.70 1.22
4 - 0.12 0.55 0.08 0.20
5 98.73 96.88 95.86 94 .64 93.95
(CS-1170) +1.17 £1.50 +0.95] +2.08
6 0.43 0.50 0.34 0.88 0.18
7 0.17 0.93 0.83 0.87 1.21
8 0.08 0.03 0.88 1.75 1.66

a) average from three experiments + standard error,
Dose=50mg/kg

b) TLC condition : silica-gel Fzs4 plate with solvent
system of n-Butanol-Acetic acid-Water-Ethanol (150 :
251 30 :50)

c)n=2

Fig. 11 TLC autoradiograms of serum radioactivity after intramuscular administration
of CS-1170-!4C to crab-eating monkeys (Dose=50mg/kg)

Time after
administration(min)

Csnm—)] ﬂ I I W
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BHEEL % 212, “C-Autoradiogram Eiz 5T,
ERALy P ELTIRCS-117012 5 G L T 1 MoK
ARy bEG R, RXx /7T LIZKREGHARRILCS
-N0THBI L ERLL (Figld-A), Ll 2ofu:
Rlnh 2 ~ 3MOBMEA R Y P ARSI N1,

BEKERORIC 2T L HMLERIBLN
2o #ZTO~3BME L3 ~6MMRIZHE, TLC
Tr— b ERAS S CS-11708 SR b DB RE R
U8 (MiE) & & U1218 (Bik) 7 Zone 124rWIL,
EZone i HRELHELL, ToMRIZELEFN
Table 125 & U132k T & ( TH Y, 0~ IRMRIC
20T L E LR EIZREIECS-11708 L T
I ndZ EaRaNL, 3~ 6RMRIZEVTIIE
BILEKE L TOREIET T 845 Rk RA4E 220
0~6BMRIZ2WT L KEED, £N90%LL L4 CS
-1170E L THERE WD Z AL L TH D,

CS-1170S D R 7 M 220 T, BMENEH S
A0 ~ IBEMRIZ ML T3 ~ 6 BEMRICZ 5T
m¥azehs, CS-NTONKMED 5\ iz 5B H
RiTobnrtEzohs, LrLEnRizEbHTHY
<, 0~ 6BEMRS Iz CS-117004% 5 RO¥67%Jk it 2
nacxtl, TR LEEROB|KLIBLTTH 5128
¥, CS-11T0BH LERIZBWTIT LA XM E R
5 E%ul, EREENEIRPIHFHEINILNERY
TILHTES,

Fig. 12 Biosutogra.nis of urine after intramuscular
administration of CS-1170-!4C to crab-eat-
ing monkeys

Rf
1.0

0—3hr 3—6hr

Front

CS-1170

Origin

Silicagel 'Fas¢ thin-layer plate;

Solvent system : n-Butanol-Acetic acid-Water-
Ethanol(15: 2.5:3:5); Test organism:Staphy-.
lococcus aureus 209-P

LOMESLIIHAT BN TREZARTICS
WL, Autoradiogram k(¥ Bioautogram ¥ fER L 72,
EOMR, Fig 1312 7"+ 2 £ ¢, CS-1170ic MG T £ X
Koy b ORI 3ED S b TRBALHRIIERR » | 8¢
M & f17: 7% Bioautogram O#y T3 CS-11708841=
MLEMERTDATH1:, b 32DAKR Y Pz
WL, TARMEE L TTRLew (II~V) nli
CREMMEWKL 220, Wit L—KLud o1,

RN DV T MR 548~ T206MIZ SR L /2

Table 12 Urinary metabolites of CS-1170 after in-
.travenous administration of CS-1170-}4C
to cub-eui;ng monkeys

9 to Total rediesctivity®

TCL zone 0~ 3hr Urine 3~ 6hr Urine
% on TCL|% to Dose [% on TLC|{% to Dose

1 (origin)| 0.05 0.03 0.97 0.06

2 0.37 0.22 2.18 0.20

3 0.34 0.20 2.26 0.16

4 0.50 0.31, 2.65 0.20

5 97.29 58.82 87.18 7.98

(CS-1170)]  +0.36 +2.83 +2.59 +3.64

6 1.12 0.67 2.78 0.24

7 0.20 0.12 1.15 .0.08

8 (top) 0.12 0.07 0.30 0.02

a) average from three experiments + standard error,
Dose=50mg/kg

Table 13 Urinary metabolites of CS-1170 after in-
tramuscular administration of CS-1170-
14C to crab-eating monkeys

% to Total radioactivity®

TLC zone 0 — 3hr Urine 3—6hr Urine
% on TLC|% to Dose|% on TLC|% to Dose

1 (origin)| 0.43 0.27 2.22 0.08

2 0.50 0.32 1.98 0.09

3 0.66 0.41 2.94 0.15

4 1.68 0.99 6.75 0.34

5 0.26 0.17 1.83 0.09

6 1.52 0.94 7.01 0.27

7 0.80 0.48 3.26 0.14

8 92.18 63.10 68.23 3.54

(CS-M70)| +4.40 +8.20 +5.16 +1.56

9 1.42 0.89 3.53 0.18

10 0.33 0.21 1.44 0.06

11 0.17 0.11 0.70 0.03

12(ton) 0.06- 0.05 0.12 0.01

a) average from three experiments + standard error,
Dose=50mg/kg
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Kico2gMREx B L, TLCaMEAT% » 72, Fig. 14
BR(0~36M) L RPBENENTLC T 25774 % I
RETLNT, RiCOWTI2 CS-117012 06 L T 1 K

aci s
HIN=L 0= CHg- 8-CHi- CO-NH

NE—2%RTNATHEY, KiZOnTit TLC ECS
-1170& ) # R Rl e Bbh 3w E—7 %
RL7, L L Bioautogram iz & » Tid, Wiz2nTh
CS-1170#4 82 - 2222 L OB A& R T NATH -
12, Autoradiogram Lizi2 £ Dflic3 ~ 4 WK ER
#y by EN, RicBIT R TLC7v—1t
% 8 7 Zonei= 1T TEHM L 2245 R, Table 14ic R

Fig. 13 Two-dimensional TLC bicautogram and auto-
radiogram of monkey urine after intramuscu-

lar administration of CS-1170-14C
Salvent system : 1st : Acetone-Ethylacetate-Acetic
’ acid- Water (150:80:15:30)
2nd : n-Butanol “Acetic acid-Water—~
Ethanol (150:25:30:50)
Dose=50mg/kg, 0 — 3 hr urine

OClh

RIS

)
e

) N® -Gl S-Clis-LO-NI)
N Chintin
it

OCHs

>
v h-c-cn.-s«-m-cn-nu-D/
o— o

OCy

v N&C-CHy-$-CHy -Co-NH
¢ Clls
|

Table 14 Fecal metgbolites of CS-1170 after in-
travenous administration of CS-1170-'4C
to crab-eating monkeys
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% to Total radioactivity®
TLC zone
% on TLC % to Dose
1 (origin) 2.3 0.27
2 4.97 0.61
3 7.68 0.99
€s-1170 4 9.77 1.38
e 5 (CS-1170) 36.76 +4.50 5.39+1.40
-~ by .
N 6 32.48+4.16 4.70+1.06
2nd 2 7 4.97 0.72
)l\ 8 (top) 1.05 0.15
origin >1 st Total 14.21+2.68

' main radioactive spot
o~

T . .

\_/ minor radioactive spot

O inhibitory zone

a) average from three experiments + standard error,
48—72hr fecal sample, Dose =50mg/kg

“Fig. 14 Radioactigrams of urinary( A) and fecal ( B ) radioactivity after intravenous administration of

CS8-117024C to crab-eating monkeys
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Front
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0.47

0.47 0.60

Urine : 0— 3 hr, Feces : 48 —72hr, Dose=50mg/kg, silica gel thin-layer plate Fas.,
Solvent system : n-Butanol-Acetic acid-Water-Ethanol (15:2.5:3:5)
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ABSORPTION, DISTRIBUTION, EXCRETION AND METABOLISM
OF A NEW CEPHAMYCIN ANTIBIOTIC, CS-1170,
IN VARIOUS ANIMAL SPECIES

Hibevo SHINpo, KEnji Kawal, TosHIHIKO MAEDA, IsAMU IGARASHI,
Masazo TAIMA and SHINICHI SUGAWARA
Central Research Laboratories, Sankyo Co., Lid.

Pharmacokinetics and metabolic fate of CS-1170 were studied in mice, rats, rabbits, dogs and mon-
keys. It was found that there is a large species variation in the blood levels and urinary excretion and
that monkey is the most suitable model for human pharmacokinetics. :

After subcutaneous or intramuscular administration (50mg/kg), the urinary recovery was lowest in
rats (22 %) followed by mice and dogs (60 %) and rabbits (64 %), while highest in monkeys (77 %).

The peak plasma concentration was also lowest in rats (27ug/ml) and highest in monkeys (150ug/
ml) .

The species difference was found to be mainly due to that in the participation of biliary excretion
and the excretion in cannulated animals was in the order: rabbits (1.3 %) <dogs (15 %) <rats (60 %).

The concentration in the bile was significantly higher in CS-1170 as compared to cefazolin in all
animals tested. '

The distribution studies in rats and mice showed that the concentration of CS-1170 was high in the
liver and kidney, followed by the plasma and lung, while low in the muscles, pancreas and spleen and
none in the brain.

The fate of CS-1170 in monkeys was studied in detail by bio- and radioassay with 7a«-methoxyl-
“C-labeled drug. The plasma level of radioactivity after intramuscular injection reached the maximum
after 10 min and declined afterward with half-life of 48 min. In the plasma extracts, a single radioac-
tive spot corresponding to CS-1170 was detected on TLC. Over 75 % of the intravenous or intramus-
cular dose was recovered in the urine by both radio- and bioassay, the most part being excreted during
the first 3 hr. In the TLC autoradiogram of urine, the main radioactive spot was observed correspon-
ding to CS-1170. The counting experiment revealed that over 97 9% of the urinary radioactivity in the
3 hr urine is intact CS-1170. In the feces, about 15 9% of the radioactive dose was recovered in which
30~40 9% was detected as intact CS-1170. In the respiratory air, only about 1 9% of the dose was
excreted as “CQO,, indicating that 7-methoxyl moiety is stable in the body.



