258

CHEMOTHERAPY

Cefotetan (YM09330) # 7 +» b iz BiT 2 BEMRE

R -FHMRKX-BH A
12 BRI A AL B SRR JERT

SHNME-R L-ER A —

3 B

Cefotetan(CTT, YM09330)% it > - b ic E#p Bigdh 72 (3 furosemide(Fur) ¢ AR L T 1 kL
L 72 EH#% Cefazolin, Cephaloridine 3 & U* Cephalothin & HEMRES L 72, SHAEWE 2600,
1,200, 2,400mg/kg (Cephaloridine > 42,400mg/kg %% <) NAER THIRAESE 21TV, Fur i167
mg/kg PARTETREL 2,

1) Cefotetan Bi%§¥ 545 Tid Cephalothin & [E4£ic2,400mg/kg THEM TR T 2 HEENDH
WIZREMAEEL R B b » 72, —F Cefazolin Ti32,400mg/kg ) 1 B TERENAAREE
L »EFE, Cephaloridine Ti3600mg/kg Mt CHBKFEIEAMRME LR HEIEL L CVEAR,
1,200mg/kg T BUN B X It 7 v 7 F = > OBE LRI AL T,

2) Fur ##8iz & 1 Cefotetan #5651 i3 Cefazolin & FE#£i2600mg/kg Ll TEARZZDH T, \
Cephalothin Ti31,200mg/kg Ll L TEAR, 2,400mg/kg TBUN BX U mME7 V7 F=> NEEE
H %87, Cephaloridine Ti3600mg/kg Ut TR BRFEIOEIMIRMAE LENEEE L UEAR,
1,200mg/kg T BUN Bk UliiE 7V 7F = nERL EAMNA LN,

3) LEnREEBETHE, T v MicBIT 5 Cefotetan DB FE L Cefazolin 3 & U Cephalo-
thin *FEENELDHTHVLDTH- 72, & 52 Fur #EAKFIC BT 1 Cefazolin, Cephalothin &
& Uf Cephaloridine & FIRENEHRNEMERH LUV, BEENMRIIBEIN L, -1,

APR. 1982

*

)

Cefotetan(CTT, YMO09330) i3 1L 2 B3 RIFFERT TH
% & 1172 Cephem (Cephamycin) ¥4 #E T B-lactamase
23 LTV IER £ R L, €K Cephem RIVEMHEIZ 1L
L Indole Btk Proteus, Citrobacter % 77 LR EICHE
NEHENEETEZ LML NT VB,

—#%i= Cephem RILAEMWH I LBMBIER D% <, KW
MEART P 7283 HHEMEL L URCBRICGRAE
NTWBH, FORENEMIIKREARD £ 3 BhikI- iR
oML, EMRAELRENEEE ERETIBEEZES
FTIEDEBRBWE L CBRICBLTALN TV, %
723k % Cephaloridine (Bl 7 CER) $ & U* Cephalothin (EAF
CET) % furosemide(LL F Fur) SN L —7FRE & AT
BRI VBEEI—BREINIZLIHREINTS
N2 Cephem ZIEMB ORI BT 5 BHEMOREIC
BWwTid, EEmERDAL ST Fur EORRE L oA
ERLEELREN—2 L »Twb,

4B1: CTT 217 v MBS L 2BOBEES L U
Fur ¢ AL 2B BHEMEICO>T, CER, CET B LU
Cefazolin(LAF CEZ) & it L o T, 2Rk 8
¥ 5,

U BARRIZINIFIA~6 AT 2bNTHS,
ERWHE L UFE

1. =HREMs L UREETRYG

B2 121184 > SPRAGUE-DawLEY R 7 v F (KE
210~300g) Z Fv 7z, B2 9 B4 THAF »—NVA-
Yo—ERE DAL, iBE2A4E 3 CIcERAEN, FHIS
B L 1) 128 HIBREA & ML AT E SN CREERIBOMEESE &
U 7261 2 BRI FHEAE £1T- 1214, BBl
2o FRATLHRS I, BREK(CET7, B2V TH)
B L UEREK (L AEK) % BEICEERS R,

2. BHRME

CTT i3 % #BIRTEN & R4S N RERRS
(Lot No. LIF) #fFH L 7z, *HEX L T CEZ(Cefa-
mezin A E®, BIRERTEM, Lot No. ZA 3385),
CER (Keflodin ®, #a2Fasys&eR, Lot No. KD 8517) &
L Uf CET (Keflin®, #3513, Lot No. KF 8102)
AW,

FIFR3Kic i3 Fur (Lasix #®, HZAE~* 2 ¢4, Lot No.
350052) 2EAL 72,
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3. JERBENRES & VS HE

CTT R AMFERROBME L L VEBRYE HWHE
25E L LT LDsfEN#1/3BTH % 2,400mg/kg %5
ERERELHEL, U 1,200mg/kg 8 & ¢F 600mg/kg
DEFIBRERICOWTRRE2T -7, % b CTT KR
583 20~40mg/kg/day L EZ LN BN T, Zhic(
LR TAEN{E B 2,400mg/kg T60~ 12015, BRI
587 600mg/kg T3 15~301%ic LT 5,

NERENZRSEIX CTTIc ¥ T 2,400, 1,200 & L 0°
600mg/kg & L 72, 7272 LCERICOWTIET v b
LDsofEA* 1,400mg/kg * HEINTH DY, 72 500mg/
kg BIENHR S ETL HEIE-FEEELZH LN T
B2 EH 5™ 2400mg/kg Z B V7212008 & O

600mg/kg 7 2 HEBEICOWTRE*#1T~ 2o Fur o
BRI TFHRARNOEEL Y 67Tmg/kg & L7

CTTBIUENBRIEHAERICHRERL, B
BIkE D L2ml/min DEFEET I @HEEE2T-7,
Fur i34 &IEHIC 6.7mg/ml DWREIC FARFRE L &5
EWENKSE L ERICEHETIC 1 %5277, &
B5HOEE, BEEB L UBREHEL Table1i2R
L7,

4. RBRH %K

KB P &£Flic DV C— RN BR 21TV, &5
BRI B & CHRERTICIIEERE#1T- 72,

RIRIZHEAKEATIC, HEEHLD 6K, ®E5%6
FEEI B & 1 188:R ) 2 Eic T TATV, ENENDERIZD

Table 1 Experimental design

Group N Intravenous injection Subcutaneous injection
Drugs Dose (mg/kg) Drugs Dose (mg/kg)

1 1 Saline - Saline -
2 6 CTT 600 Saline -
3 6 CTIT 1,200 Saline -
4 6 CTT 2,400 Saline -
5 6 CEZ 600 Saline -
6 6 CEZ 1,200 Saline -
7 6 CEZ 2,400 Saline -
8 6 CER 600 Saline -
9 6 CER 1,200 Saline -
10 6 CET 600 Saline -
11 6 CET 1,200 Saline -
12 6 CET 2,400 Saline -
13 6 Saline - Fur 67
14 6 CTT 600 Fur 67
15 6 CTT 1,200 Fur 67
16 6 CTT 2,400 Fur 67
17 6 CEZ 600 Fur 67
18 6 CEZ 1,200 Fur 67
19 6 CEZ 2,400 Fur 67
20 6 CER 600 Fur 67
21 6 CER 1,200 Fur 67
22 6 CET 600 Fur 67
23 6 CET 1,200 Fur 67
24 6 CET 2,400 Fur 67

Each drug was injected in volume of 10 ml/kg
CTT: Cefotetan CEZ: Cefazolin
CER: Cephaloridine CET: Cephalothin
Fur: Furosemide N:  Number of rats
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WTRRAZERL 72, 8 2 B HDRKRERICIE
20ml/kg O R & T EkiEKD &R (P.O) 247> 72, 2 []
HORRKT 18, 7272 bic = — 7 LRREE T 12 IR AARIR
&0 BRI A AT, MLiE 2 B L iE A LRI R L 72,
BRI Z BN U B L BB & O BEE 2 AR
BIBE 21TV, e icBEERLZEIEL 72, BFiRoO—H
1F10% A=Y D HBUCEE LEEIC L 7eh - T 87
74 Y & ERL, H-E Qufa 2 5 L RELE ARSI
BEL 7o, IEALRME LR OBEEZ, ZOREICELTO
~ 41258 72,

BB DA FER e IE Student’s t BEIZ L Y
To72. ZOBEEYHEML S B AR AR S # G
B)icx LT, Fur fFABHE Fur BI85 8 L THe
BEAIT- 72,

1) MmiEE{b¥RE

BUN (Urease-indophenol i, H 37 H #1453 #r#% Model
T06DEEH), 7 L 7 F = > (JAFFE'DE, HILHESTHTH
Model 400 ).

2)  JRIRAEE

pH, Z&r, ¥, & (Uriflet ®, (2 PISLEEE) IR &,
i#2:% £ (Advanced Osmometer Model 3D /), Na®,
K* (436, B 5L Model 205D # /) .

X B # R

1. —#ER

TRNCOGBICRE 2oL r - 72,

2. M;E4{L¥4R7E (Table 2)

Ep ok 54 iz, CER 1,200mg/kg T BUN 3 &
Y7V T F=>nEE LR %2867, CTT, CEZ 5 L
CETOEBICIZEYRE ICB#E L - RExA LN
h o7z,

— 5 Fur ##H % 12 CER 1,200mg/kg T BUN & k
W7 LT F =8 582 L T, & 5I28%
2 EH L7235, CET T9 2,400mg/kg © BUN £ L~
VT F=rnEx FRABO N, CTT B LU
CEZ o &#:121% Fur fifHlIc X 283 Aa s N b - 72,

3. IR#RE(Table 3, 4)

M B 54 T3 CER #:5- 8 CH BRI & A
Btk (+ ~4) 25388 5 1, 1,200mg/kg @ 1 5 Tl 8E L
SEMMY (M) 2R L7z, CTT 8 L & CET T3 2,400
mg/kg TG % 6 KEME & T RIS & i am B v (H

~ ) v L E #1, CET 2,400mg/kg > 1 B3 £ 45-1% 6
~24WF IR THEADEE M (+) 3L 72, CEZ #5458
IZIEREIZRD S -7z,

Fur fEIBITIE, Fur U5 o s T8 B 8uc &

Table 2 Biochemical findings in female rats following a single administration of CTT alone and

in combination with furosemide _

s.c. Treatment
Saline Furosemide 67 mg/kg
i.v. Treatment N BUN Creatinine N BUN Creatinine

(mg/dl) (mg/d1) (mg/dl) (mg/dl)
Saline 11 18 £ 0.5 1.3+0.05 6 32+ 3.7 1.6 + 0.05
CTT 600 mg/kg 6 20:1.0 1.1+ 0.05* 6 32:1.6 1.6 + 0.02
CTT 1,200 mg/kg 6 18 £+ 0.2 1.1 £ 0.02%* 6 46 + 4.7# 1.7 £+ 0.07
CTT 2,400 mg/kg 6 22+18 1.1+0.05% 6 36+ 3.3 1.6 £ 0.03
CEZ 600 mg/kg 6 20+ 1.1 1.2+ 0.04 6 36+ 3.2 1.6 £ 0.05
CEZ 1,200 mg/kg 6 20 + 0.7* 1.1 £ 0.02%* [3 36+ 1.3 1.7 £ 0.06
CEZ 2,400 mg/kg 6 20 £ 0.7* 1.3:0.08 6 3418 1.6 + 0.04
CER 600 mg/kg 6 22+ 1.4% 1.2+0.03 6 36 4.1 1.9 +0.17
CER 1,200 mg/kg 6 28 £ 2.6* 1.9 £ 0.15%* 6 76 + 8.1%## 3.1+ 0.24%#
CET 600 mg/kg 6 20+ 1.1 1.2+ 0.04 6 38+28 1.7 £ 0.07
CET 1,200 mg/kg 6 20+ 0.8 1.2 £ 0.03 6 43+ 35 1.7 £ 0.04
CET 2,400 mg/kg 6 19 £ 0.6 1.2 £ 0.05 6 47 £ 1.7%# 1.9 £ 0.05##

Each value represents the mean + S.E.
*k  kk.
N

Significantly different from saline-saline group, *P<0.05, **P<0.01

#, ##: Significantly different from furosemide-saline group, #P<0.05, ##P<0.01
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* Fur: Furosemide 67 mg/kg (s.c.)
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Table S Kidney weights in female rats following a single administration
of CTT alone and in combination with furosemide
s.c. Treatment
Saline Furosemide 67 mg/kg
Lv. Treatment N Absolute Relative N Absolute Relative
®) (&%) @® (&%)

Saline 11 155+0.02 0.71 + 0.01 6 1.68 + 0.08 0.75 £ 0.01
CIT 600 mg/kg 6 1.66 + 0.05* 0.73 £ 0.02 6 1.74 £ 0.07 0.81+0.03
CIT 1,200 mg/kg 6 1.62 £ 0.03 0.74 + 0.02 6 1.74 £ 0.08 0.83£0.03
CTT 2,400 mg/kg 6 1.70 + 0.04** 0.71 £ 0.01 6 1.69 + 0.05 0.80 + 0.00%#
CEZ 600 mg/kg 6 1.60 + 0.04 0.70 + 0.02 6 1.70 £ 0.06 0.78 + 0.02
CEZ 1,200 mg/kg 6 1.67 £ 0.04** 0.73 £ 0.02 6 1.61 + 0.05 0.76 + 0.02
CEZ 2,400 mg/kg 6 1.75 £ 0.07* 0.76 + 0.03 6 1.83+0.07 0.82 £ 0.02%
CER 600 mg/kg 6 1.84 £ 0.10* 0.81 + 0.03** 6 1.84+ 0.07 0.82 + 0.02#
CER 1,200 mg/kg 6 1.9310.07** | 0.84 + 0.02** 6 1.93 £ 0.06% 0.91 + 0.02%#
CET 600 mg/kg 6 1.70 + 0.08 0.75 £ 0.02 6 1.66 + 0.06 0.82 + 0.03%
CET 1,200 mg/ks 6 1.65£0.03* | 0.70 £ 0.02 6 1.78 £ 0.05 0.85 + 0.02%#
CET 2,400 mg/kg 6 1.67 + 0.04* 0.74 £ 0.02 6 1.74 £ 0.08 0.81+0.02

Each value represents the mean ¢ S.E.

K ok
’ :

Significantly different from saline-saline group, *P<0.05, **P<0.01
#, ##: Significantly different from furosemide-saline group, #P<0.05, ##P<0.01

Table 6 Histopathological findings in the kidney of female rats following a single administration
of CTT alone and in combination with furosemide

s.c. Treatment

iv. Treatment Saline Furosemide 67 mg/kg
Grade* Grade*

N 0 1 2 3 4 N 0 1 2 3 4
Saline 11 11 0 0 0 0 6 5 1 0 0 0
CTT 600 mg/kg 6 6 0 0 0 0 6 6 0 0 0 0
CTT 1,200 mg/kg 6 6 0 0 0 0 6 5 1 0 0 0
CTT 2,400 mg/kg 6 6 0 0 0 0 6 6 0 0 0 0
CEZ 600 mg/kg 6 6 0 0 0 0 6 6 0 0 0 0
CEZ 1,200 mg/kg 6 6 0 0 0 0 6 6 0 0 0 0
CEZ 2,400 mg/kg 6 5 0 1 0 0 6 6 0 0 0 0
CER 600 mg/kg 6 1 1 4 0 0 6 1 1 3 1 0
CER 1,200 mg/kg 6 0 0 0 1 S 6 0 0 0 5 1
CET 600 mg/kg 6 6 0 0 0 0 6 6 0 0 0 0
CET 1,200 mg/kg 6 6 0 0 0 0 6 6 0 0 0 0
CET 2,400 mg/kg 6 6 0 0 0 0 6 5 1 0 0 0
* Grade; : Normal

: Degeneration of the proximal tubular epithelium without necrosis

: Necrosis of $25% of the proximal tubular epithelium
: Necrosis of >25% of the proximal tubular epithelium

0
1
2: Microfocal necrosis of the proximal tubular epithelium
3
4
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EIOBREERME (+) 253 b iz st, CTT B & &R
Tl L A EOBTREBIKEFNICEADHSEE () LLE
O EBEEL 72, SN LDEARMEIRIZ LA LREE
6 ~24BEIIRIC & 5 7225, CER 1,200mg/kg Tl 5
%eRME TCORICBVWTHBRE~HFEEORHE(+
~H) i b e, EEROMIZ I, CER 1,200mg/kg
THED S ~ BB (H~#M) » 4 Blashn, CTT
2,400mg/kg, CET 2,400mg/kg# & U*CER 1,200mg/kg
TR MBS (+ ~#H) Z B L 72, Rk, BGERES &
BRI R I B LRSS B EEZ LN A
fLiziH L% h - 72,

4. Bl R

CER 1,200mg/kg T Fur Ot ICBR L C BEED
ZMABEEI N, ZOMDREFIC T B AIRRY
BE=ROLh o172,

5. BE&(Table 5)

S Bk P 5.5 Tl3 CER DB CEE RS L OHN
HmDMM% o7,

Fur #fH# T3 CER 1,200mg/kg THEERESE & U'H
MEEORMA 872,

CTT, CEZ 5 £ ¥ CET ® &#Ei2 (13 Fur O 68 I Bk
T YRS L B RE RO L o 72,

Photo. 1 The kidney from a rat given 2,400 mg/kg of CTT

No significant changes are seen (H.E. stain)

Photo. 2 The kidney from a rat given 600 mg/kg of CER

Microfocal renal tubular necrosis are observed (arrow)
----- Grade 2 (H.E. stain)
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Photo. 3 The kidney from a rat given 1,200 mg/kg of CER

Massive renal tubular necrosis are observed
----- Grade 4 (H.E. stain)

6. RIS HIRE (Table 6, Photo. 1~3)

CER #4558 Tl BRI R LR A B Rz @ Btk
HIEHBEE X 2%, CER Hish#k 58 & Fur fFH 5
BOMICH L L ERRBD LN L -2, ZDOMICIE
CEZ 2,400mg/kg Hijhik 5 1 B T AL RME LD
BEEARFEICBE S LA CTT, CEZ 8 &£ U CET
D E PGB R BRI B IR b N e b o 72,

% =

L < BIZ R 17z Cephem REUAEWE TH S CTT @
W7y MBI 5 BRIk S B L O Fur #f
Ff5# T, CEZ, CER LU CET & BT L 72,

YRS RBORR, CTTIINEETHS CET
L [alREIC 2,400mg/kg L TO MR CIIBEHELE2TET 5
BEREDY & B W I3IRBAL AR A2 L 2 R E e » 72, CEZ
Tl 2,400mg/kg @ 1 B TREEDTALIRMAE R DEESE
B RNz, ZhaucxtL T CER Tl 600mg/kg DM
RCHEEROBENN, EARME EE OB, EAKR
H A 5N, 1,200mg/kg & Tl BUN b & O I 7
VT F = oK LR, &AKR, WK, BREEOHN,
VAR AE b ) Ml iy [ i 7 S5 H 588 b 1L 72,

CER 3 EICEKRICBWTCTIEH 5%, CEZ, CET,
Cephalexin, Cefuroxime, Cefamandole %? Cephem
PRI R BREEERORWENTH 5 Z L HH
LNTHN >89 G vERBLATT %13 SPRAGUE-DAWLEY
%7 Mzl CER, CEZ 3 L U CET % 4 H[H:#
3 2 &, CER #5610 A AL RME Dt K &
THBEREERIBO LN EH]EL T3, FENE

TGS, U bo#Er kK- LT, SDR7 v+
12835 CTT @ 1 m#%k5c & 2 BEEEMIZ CET &
[FREENE bDHTHLNEEZ LN D,

Cephem ZHUAEMWEIC & 2 BN M 2 BT 13
B & A Tld 20 W ASREBNIR A1 & > TIRMpsE AR S
BARIINIC EREICEMEINSLZ LItk > T, LM
DEE;ELLEEZLN, 25ICCEROEEIZLY
Hel i v B A R 5 D13 Cephem RITEME
D 7% T CER O RRME LN TOBEIFERIB L 7260
TH 5 L TuneZEEL T 5,

N—TFHREND—DTdh b Fur 2HHT 52 tic &
N, CTT ##5.L 727 v I Ti3 600mg/kg LA Lo H &
TERARHED LA, FHRLSMIZEOBEEN S 5
VIR e B A L L o T2, MERETH
% CEZ Ti3 CTT & [@#kic 600mg/kg LA o> Fl &t T &
ER D588 5 1, CET Tl 1,200mg/kg VL oM & T&
E1R, 2,400mg/kg DRIk Tik BUN 5 L Uil 7 L 7
F = OBREE LR RS b2, 72 CER Tl 600mg/
kg LL E oo B © & @ IR, E AL R M E b o BRIE,
1,200mg/kgD R TIZBUNB L Ui 7 v 7F =D
B & A7 b, BERR, BEEONN, EAIRME RO
SO [ P 7 BB AR S L7z,

Lawson %2ic L tuf, 8 ~1284 97~ Fic CER »
5\t CET % glycerol 5 & U Fur & ¥ % & %
Bkl 5o ik L € BUN oF M2 EA, EARMEE
DR FE % 7=~ L, Dopps &3 =7 212 CER % Fur %
Wiz g7 ) CEREHRT 5 Z 2 & ) R HIRIR 5
ICHA~NTEAR, BUN BLU0miE7v 7 F=>n bR,
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ENRATERERDEENBO LN I L2 HEL T
b, Furic & 2 BHMEMRIEROBFIIBEL» %5 T
Wwigvhs, Fur OFIRERA S % v (3 plasma renin activ-
ity DEADPBERL TR EEZLNTWBMY, 4E
BRI NLDTBMOBRE L (—%L, CTTB LV
CEZ Tiz&AIR, CET Ti3ZEARK, BUN Bl UmE 7
v7F=>ntH, CER TIEAR, BUN s L UmEF
IVTF=>DERIZODNWTENEND Fur iz & 5134
ERGBDH LNz, 7277 LARBRICBWTIZCERIC L
BHIRERMRGEAIEEIC I L L L MEERIZEED SNy
Motz

SROBEERETHE, 7V MIBITACTTNE
BEEEIC f 5 BEHN#EXIZ CER>>CEZ=CTT=CET
D) AMEINTELD, 52 Fur HABOBERN
#%&i3 CER>>CET2CTTSCEZ & 5 &1 ¢
%5, L72A>TCTT 2 CET BX U CEZ &IiIIZEIRE
NDEBEUNELOTALWEPYLEZ LND,

X [
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NEPHROTOXICITY OF CEFOTETAN (YM09330) IN FEMALE RATS

KAZUNORI IMAMURA, TOSHIHARU SAKAI, TOSHIO YOSHIDA,
HirosHI Suzuki and YUICHI SHIOBARA
Institute of Research and Development, Yamanouchi Pharmaceutical Co., Ltd.

Nephrotoxicity of cefotetan (CTT, YM09330), a new cephem antibiotic, alone or in combination with
furosemide, was studied in comparison with cefazolin, cephaloridine and cephalothin in female rats. Each
group was dosed subcutaneously with vehicle (saline) or furosemide at a dose of 67 mg/kg. Immediately after
subcutaneous injection, the rats were treated intravenously with cephaloridine at doses of 600 or 1,200 mg/kg,
or the other cephem antibiotics at doses of 600, 1,200 or 2,400 mg/kg. Urine was collected during 0 ~ 6
hours and 6 ~ 24 hours after treatment. The rats were deprived of diet and water during urine collection.
Each rat was sacrificed at 24 hours and the kidney was submitted for micropathological examination.

Nephrotoxicity was not elicited by the administration of cefotetan, cephalothin and cefazolin except that
only one of the six rats treated with cefazolin at a dose of 2,400 mg/kg developed microfocal proximal tubular
necrosis. On the other hand, a single dose of 600 mg/kg of cephaloridine produced proteinuria and various
grades of focal proximal tubular necrosis, then mild elevations of BUN and serum creatinine were observed in
rats receiving cephaloridine at a dose of 1,200 mg/kg. The nephrotoxicity of four cephem antibiotics was
enhanced by coincidental administration of furosemide. In the case of cephaloridine and cephalothin, BUN
and serum creatinine values were increased compared with rats receiving antibiotics alone, and proteinuria was
observed in rats administered cephalothin in combination with furosemide whereas the administration of
cefazolin or cefotetan in association with furosemide exhibited only proteinuria.

These data demonstrate that the order of nephrotoxic potential of the four cephem antibiotics is cephalori-
dine >>> cefazolin # cephalothin = cefotetan.



