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B &4 1548 U Cefamandole ORRICH 1T 2 HikRER
—HES U7 AT R & £ O EERR—

REES-BAF R UB ALTF
1P B BRI Lop L 0T e

Cefamandole sodium(CMD) D #RA 51T & 2 M ilitkd, RABEBOZMA, 7 BN R
BB XUz omEH:RERICEK - T, {lud Caphalosporin T/t 51T & O AL S 1Pkl & [k
RN U7z TOMR, HESKIU T AIRSEWERE bIT, BBAIC L 2 F~OLIERE 2R T RO
W), FRHLMAENIC BUN © Creatinine ® L, JUARIMIC BB PRENE LRz MWD ZENE, 1B
B, HME XCHRKLL, SRELRAETRE € ORI FRMREOEE S0 RN, CMDR
Cefazolin sodium (CEZ) #5BHC 2% S 417: %, CMD Iz & 22 (bR, CEZ o £iucltL T
BETH-7 £1ICxL Cephalothin sodium (CET) #:5#TI3, BIELEBDEM-1z0 Eie
7 AR SRR TIZ, CMD 8 5Bica oh- B, 3 BMORRIC K » TIHTRABERS 5
WIEBEMERL 2o —J7, CEZ #5BETIRIKEMRIMRIC S THRASATL, H»oAKicksEHE
thid, CMD #5B0zhickLTE 7o 7 BEBRSHRBRICET 2 RBFECHIZ, KRN
ic, CMD 400 mg/kg/day PEDME - Hi4 1§, CEZ 400 mg/kg/day Bt 2 Hl& i 1 PlicH o
e, R, B25RWET 2 IMMEREEB %L DbNh2, CEZ £5IETIE, MBI
ICRFREE 4B 108, BEENIZIZ S-GPT MEICHA L 720

PE, ARIOREIC K D FERIMIDPELZ ET 2 &, CEZ>CMD>CET, [FRMEL LT 5 &,

701

CEZ>CMD=CET & 175572

Cefamandole sodium (PIF CMD tB3) 42, T4 YU
Eli Lilly #ic TBAR S h /4K Cephalosporin ZOGIAEY
BThHY, invitro DRER<R7 + 5 aickhid, ﬁﬂlﬁ%l‘%
(77 LB LU 5 ABHEICEHZ T, 41 Cephalothi-
n sodium (LIF CET &M 3) ® Cefazolin sodium (LITF
CEZ :MT) MUIEALEHD indole [ Proteus B,
Enterobacter BHICHBNETRTEEDOTWVEY, —F, in
vivo DHRIEAIK BN TS, CEZ Lifitk s — v RpEDE
BL T34, Proteus O—BL Enterobacter Itk LU
H. influenzae BHIEICK LT, CMD 3 CEZ iclL THI S
DICRE L IBBMIRERT LRESH TV SY,

—RC Cephalosporin %¥E#)i2, SBAFLFIEAIC L TEI
FARBETHZLIN TS, ZOHTRERELMBOR
ERICH~NER SN T3, #-T, BHEELEEC LEE
MTO®KGT2, Cephalosporin B4 AW iiEMHALHERLT
WCRIRBOT, FERICERREL 2,

ETAHT, GAYROBEMERIT 5104 > T, ATKIN-
SON ¥} Cephalosporin F%ii4#E Cephaloridine (UIF
CER :M3) OB#HM LEAROTT, EAHHELTRR
BREF v MICUTROBEEHOBOHPHTH S EREL
TW3, 22T, 4@R~ 12, HYRRL <V THRERMEE
Wic, TEhZEHORRICE->T, LVAREWERELT
Rz shpici, BHEORBLPLTVBYBORRBLETS
3r%z, FREMAWVT CMD OBE%{hd Cephalosporin
¥XE#, CET 5243 CEZ i kAMELHBKLI-DOTHE

T3,
HHEHEFHE

1. ERAYHEICETEYE

IR EEBREYHh ShE 2~3 kg OHf - HiimtAELE
# (conventional) 84 FZ AL, 2 BHEDHHFREA
DB D %RICTEEREREL 7o KBPRITR 22+1
°C, & 50+5%, ATRWINMAT 12 hr/day OBHHE
iZ, BNy —JiIciUAEL, 1 FM-b 200 g/day DE
Tkt CR-1 (AR V7)) LKEKEARBICEZ 7

2. EREMBIORSHEL ”

EHANZ, BEHEANCESRARENARK (GLRIE
T 20% DEEIHRL, KN XEBEAXE (EH
& KN-202%)) 2B T, BE#HlkX D 167 mg/min. ®
HBETEE L1

fEM L 7= Cephalosporin R4 (3, Cefamando-
le sodium (Lot No.S-68254) &, %% & L T Cepha-
lothin sodium (Lot No. 7 HL 91 B) % X t¥ Cefazolin
sodium (Lot No. OBT 33) T& 3,

3. ERK

1) HEHREHE
. CMD (3 500 & 2,000 mg/kg, CET (% 2,000 mg/
kg, CEZ (2 500 & 2,000 mg/kg O &RIEHIESE, xt
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R & U THEM AR A LUK S 04 6 1Y, #f - it
#% 3 P 6 PEMOT, Then 1 EMRNBEL,

€Dt 3 ANMEL 7o RS ROBEI, El Lilly &

TRES Wi RRICET 5 Bl Likdino mg® &
LDs fii¥ 28#icUt. cOi5HIZ, JIHKE—R
FiE% 120 mg/kg®® LLTH, 500 mg/kg ¢ 4
i, 2,000 mg/kg H17 £555iC4H2499 B,

2) 7 BN S B L UENEER

JIERIT 6 BHica S, M- HER 4 IR 48 PR AL,
FF 5P IcIE CMD % X t¢ CEZ 200 & 400 mg/kg/
day, CET 400 mg/kg/day, stRAIHICIZ7EGHAA: T £
ke, eheEn 1l B 1 T BNTAsEIIR A S U
foo BIFE GICTHE - HERHD 2 P25 KT % 4R
fREIL, RO oM WL 2 33 3 UMD KIRIANA B
WTEIBIEEREFL 720 400 mg/kg/day I3, HHERK —H
M %y 80 mg/kg EFhided 5 {ERICHYSL,
DONLRD MERESRBROERE,» S &, T IRE DO W
#2205, 500 mg/kg DABTRBELTHWEZ DS, TH
faldige BeBic X 3 BHHRBEO MEDHFRE L o0
7oo L7IchinoT, AR #5813, ULoRdick
D, WAIRIC: 400 mg/kg/day %, ERARICIZED
1/2 #&o 200 mg/kg/day %%z 1o

1. WEHEA

FEEBIPRD, BIOOTUTOHEREEZ KL 12

) —mER

THOEE, KELBEROMEHERIFEETE, 2
PREHIC OO TIIRRBEEPDICEHR L 120

2) mARE

EHI&S 1 MM, BEHRS B TIRIEKR T % 48
KelilE, 7 BdkESSR8R TIIR&RER 24 L
KUK 3 HEBICERRD SERMU T REZTE -
120

i) —mAERE

MmEXEE (Y7 - A b DEVE), ~Th7
)y ME CEHIEROS M), RS X TAMmEK
B(r=7T =4 2vtvhvvi-), MV (Rees-
Ecker R, AMERSE (Giemsa gefs), #iR
FROERE (ScHILLING ) o Cici7a b o
v v/ (Hyland #:8 Clotex £/, Quick —B:E)
I DNT KAREL e WMES LU M¥E7 0 b oY
7 VB BEicid, EgERic 7z v F ) YA
(3.13%) %, zothoBREFBICII~A» Y Y- F 1))
v 4 (FEKBE) 2RV, -

ii) mAE{LFERE

Alkaline phosphatase, Urea-N, Creatinine, S-GOT,
Total-bilirubin (PI_t Technicon ##, Autoanalyzer

I kv II B, Na*, K+ Mg**, Cat++, ClI- (Pl
L. Toshijba-Beckman %, atomic absorption #{#
NF-IB % A)), BLU S-GPT (RerTMAN-FraANkeL
) ko TEnENEL 72,

3) RME

MjRA 7 —5 v (Sherwood #t#% Disposable Rob-
Nel catheter) % T, XK#l#S5 1 MM847, Bimk
SRR T IR T R B gIC, T AR SRR T
12, BRI b & Mk K 24 BB B X UK
% 2.3 MBI, FRERELI:. —BRELL
T, pH, ®A, ¥, MM, & vk (UL Ames 484,
Labstix #[]), €V ey ([, Ictostix &) Bk
UvovrYy /=4~ ([, Urobilistix {£f) #Ettm
iz, kBt (7474W) 2ALTE 2 BEL
120 1B, REAIKOWVTIZ, RBEERBEL AL
SNTOEBDTMENIHETH B, BTLHY RO
BA, BEHS0EL SRABDZDT, Aty
FUERECHREEICH U TR VDS, ERES
BL7,

1) FEPORE

B 5 AR TIIREK T 72 BB, 7 BRESE
5 RERTIT Bk gk 48 B B X UKE 3 B
Hiz, Sodium pentobarbital FiE:TFicT, HEIIREL D
B R Eet= 72 HICHR A 718 - 120

i) BIRFARHEIUMSEARME

fiesny, HMEL RRMAICEEL, BE#5ART
i3, % BT B, A O, BRBBXUOKEE 7 BE
e 5 AR T, hoofhichl, £RBOERER
EL, MEES: KELERHL .

ii) MEEPHRE

LRERBOM, HOBRSRABRTIEESLUBEK
7 AERESRRTIRESIIHLE, BHEHT, 10
% ety YBICERE, /7 7 4 ¥ P fERE,
—xitnl LT H-E gufa, #BRQEE LTHIC PAS
Hutt, AFIC Prussian blue Jefa %L, REMERMEENIC
BR#LU1, 2%, 7 AU R5ARTR, HGRARE
DO EBEIRK, BREAEERL, 24/ -VEER
Giemsa Y%L, BHAlROEs%EL, M/E ratio
ZHEMBU 1,

5. HEERE

WBmo 7 AuEkRSRRTIE, BRELHAN
3BT PSP RBRA{TIL- foo BUEIR, 0.6 mg/kg
PSP st (B—%3, BHRELIRA) £ %15 min.
BiCiRImL, & icE L3 (3,000 r.pm., 15 min)
&> ThEEES8L, st (3L 624 BFIZV
SIREE) ZROTHE -1 BRER, EHH5 1
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WAt SRS L TR3E 3 WME U 3

1ML, WA PSP dnhikit i & L TR, wlo|u| | ], i l-lg

6. WL ‘ - O [ =

1. Negative control &L TIEAHA AAiy ALK 9 glelel«] || . 3
ml N -

2. k& LT CMD MWikilBs 2.5 XU 5.0% In el |7 ]~ g
LS A B AHUK 9 ml N =

3. Positive control & LT 1% # &= k4 % U Jalol=| il ]~|8
t: ARk 9 ml 2 b
D 3 RORRELMIML, HtEERTS S 17 MK 4 Slalwlwl | o] | ] ]~]2
AEHBEI 1 ml MAT, MOHICHEL, 2108 5 - 2
%% L 0RO (2,500 r.pm., 10 min) #&ic, b & || - -8
ORI HREHE L 1o, 8 N MENENRE

x B R < alels el ] ]~|E

A MERSHR g | -

D —mEk 5 8 S ol I ] LI L O T O I §

TR, LMERICHELREREDONT, ¥ ° ®

. S =3 el IS I ST A B O I Rl (>
PRAFECH I - o 3 - e

{kEZALI3, CMD # 2,000 mg/kg, CEZ M - D € "
2,000 mg/kg # X U5t 500 mg/kg D&Y SBT3 HGH 3 S A RS IR R O R Rl
OSBRI, BEOKERIHS 50is, - -
CMD ofttdts k¥ CEZ i 500 mg/kg BETIIiAE £ Sloofo|[w| ]| §
DREA B 120 CET 5T SIEEE ABICH ° o
EHMERL 7o S AR RRIRSE

WVEIL, CMD, CEZ MlSBLbicismic, 3 § | =
WEEE RO REOREL SLMKICHE - RS 9 [ O] Jefw|w |01 ||| 1]~]8
STRALRUD, #Hic 2,000 mg/kg BETRENIM 2 . Z
MR THRAEL 720 ChUCHL, CET S5 Tk o lel=lg|*l ||| ]2
L AROEERERL 70 5 o

2) mMERE g -

i) —fMm#ARE (Table 1~2) 8

KM O MERS B, CEZ i 2,000 mg/kg 2} O N I S TR ML
TR, ) YROET A S RO LR, Fhicsh ~ |5 ;
Shichs, HTRINSOENMRBETH -7, 201 2 12 |al|owlalal ] {1|1]=]3
OHREFE T, MEHH BRI 2 EERL 7 & |8 1t =
2, OERGAE - FREESC, ERRENOLIL Sl [~lalwl [l o] ] |~]2
THY, FEREEDOMICEEBDED -1 =

i) MALERE (Table 3~4) <%

CMD i 2,000 mg/kg BfTHh%EE® BUN, creati- s| 212l |.] [&l2
nine O, S-GPT OEEMMNE X0 Ca*+ DA £ 2% |ElE|8] |B]. B8
/b#3, 500 mg/kg BETI3 creatinine DIREFRMNNS & g é z - = ;: nr g % %
Ntco 7, HE 2,000 mg/kg BEic BUN 0 s ~|8|m SEICIENERS
5Nt —%, CEZ WEETR W 5HuE - 1t S el il s e il el e b

FB%% & > T, BUN, creatinine B i#8m, S-
GPT ¥ EL, Nat, K+, Ca*t DIREFR/DHER
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Table 8  Summary of autopsy findings in male rabbits after a single intravenous infusion of CMD, CET or CEZ
Compounds Control (Saline) CMD CET CEZ

m,

(mg/ke) - 2,000 500 2,000 | 2,000 500
Rabbit  No. 1 2 3 4 § 6|7 891011 12|13 141516 17 18
Liver

Small abscess (Coccidiosis) - +1 42 - 4l - =4l - = = =4 - - - - -
Kidney
Edema - - = = 42 - - oo - 424342 - - 41
Greyish-white on surface = = = 42 4243 |42 - 2 | = -~ |42 4343 |42 - +1
Fine granular surface - - - +1 4142 (41 — -~ - | 4] 4242 | 4] - ¢
Thymus
Atrophy - - - - = =4l = = - 2| = = = - - =
Gallbladder
Enlargement +1
Cecum
Dilatation - = = |+l —+1 |t t t |z +t + |[+2 4142 £ ¢
Hemorrhage in mucosa - - = - = == = == - - | =% |- - =
Normal: —, Verymild: ¢+, Mild: +1, Moderate: +2, Severe: +3
Table 9  Summary of autopsy findings in female rabbits after a single intravenous infusion of CMD, CET or CEZ
Compounds Control (Saline) CMD CET CEZ
(mg/kg) — 2,000 500 2,000 2,000 500
Rabbit No. 1 2 3 14 5 6{7 8911011121314 15(16 17 18
Liver

Small abscess (Coccidiosis) - - - -t t - — == = | - - — |- 41 -
Kidne

Edema - - = |4l 4l - |- - |- = |z 42 ¢t |+] - +2

Greyish-white on surface - - - - 4l - - - == = = | = 4341|441 » +2

Fine granular surface - - - - = == = == = = | = 4241 |41 - +1

Petechial hemorrhage on surface - - - = = =] = =|-=-—=|-4 -] £ - +1

Congestion in medulla - - = |= = === —|= - -] =+ -] 1% -- 41
Stomach

Edema R B B i e i

Mucosal hemorrhage (Pin-head size) - - - - - -]t - - - |- - =-|~- - =
Colon

Hypertrophy - - - |- f t]- % —|- - — | - - -] = = -
Gallbladder

Enlargement - = = |4l - t]=- = == = = |43~ +1| - - +1
Cecum

Dilatation - - = |41 41 42|41 t £]—- - | — z 42| - +1 #

Congestion - - - t - =+l - |- - - |- - -]t -

Normal: —, Verymild: ¢+, Mild: +1, Moderate: +2, Severe: +3

Boht, chicl, CET BEBTRMBLERE
CBNTREEEADED 120

3) R#RZE (Table 5~7)

—WRRE IR, CMD, CEZ #58L biciyEoR
Bp SR T, RO pH HFAE - (EAEFRES-
TETL S, OZEL3ME DICERTHD, Rik
Bhic S Ho ERHEPRES SHBL. L L,
CET #5RTIIROMMEILIZA STk - 1,

1) FREFHRE

i) RIBFFEHKUMBERATE (Table 8~11)

¥ : CMD i 2,000 mg/kg BtD2lic, BEREO MK
TERORTE L 7o B OIIEME IR AAS, % 7o fEETICIZ
SRR EBLE & T HUCHE S K BERD R (LA 3
SA7zo HE 500 mg/kg BETIE, D WERARTE(L
K UREMBKABEL - I BEOEMEE 1/3 1KEDI,
UL, ZoREBoZElL, HTIRAERMITIZENIC
RETH -1

xic, CEZ #5813, He 2,000 mg/kg B TAHIC
R ORI A S R EO MR RE LA >, %
FEETIREMICREEALL 2t - BRI ks 5
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SRR G238 Shtce I 500 mg/kg MTH,
R JE 75 s & FTT D MMRLARTEA L A4 S TP A & 1% BT
DFRABALEN: B X UMIEN 2/3 PlichShr, CEZ
B GIHC B0 2 PRSI UEIT R 00 - 720

LT, CET &5t Tidit 2,000 mg/kg )t
o 1 e < WED TPITEIEAZ & 1 LIS, 4680d
NETFRIBBH SN - 1,

Vi, Mo RRFRRIE CMD, CEZ jj#e it §ick)
HOENTH -0, TOEDOBEICL > Tilitko s
FElThid, CEZ #5MN0h» HSHICEKINTH
-7

Yilg ISR, CMD kU CEZ #5481 Ti,
ARG B DTSN IE - FEFRRFRE b - THED
Shihs, £0fEI: CMD iclkLT CEZ i #tid -
tzo UmLU, CET {&5tTid, CMD, CEZ 0IE %45
WEAREDCCRERIBRICE LT -1t TEOLE
It - HEEHIZEAE B SIIED - e BBOILER
Wstic, CEZ it 2,000 mg/kg PHI kST D % BE 7S 1 1fn
A3, it CMD i - B 5Bt & L U CEZ B 53R
DFMmHE 1 HlHShic,

ZOfl : FF&ifiic small abscess AsxdfAEE%E AWHT
AR S h, HMEEIIC coccidiosis 1€ &k 2 {LiBBtT
b5 EMBHBINI. MORBICEOTHERLLFRA
i3, WFhLRARE - (ERRESVSHTHRNEZ AL
5, FKFESICRERL HERIWEEMTIRTOEHEL
720

Wi ERETIZ, CMD, CEZ Wj580 Bicoa R
IRFr RobiE ORBICE U THREMMLIED St s,
CET # 5 CREMMEHED - 1

ii) ##FHRE (Table 12~13)

¥ : CMD i 2,000 mg/kg B¥od 1/3 i Tid, KED
UTALFRAE bR RRIC WIS EEHE - Bi5E L, HBEIciR
EORREEREDI. T DHIUC, LIRS EE,
SR RANE ENIC B FHAEOELE, XU BowMman
KBONGRED T BELES, HAE LMD
B OHD DB NI hd 2 BT, EELT
fLRANE LR AN ZE E - Hi3E L, AL RAEEA DR
FHEROELEMED Sht, HEod 500 mg/kg BT,
2PN B O RAE LRI S BEOREY: -
ENBD SNtce 158, METHEMNCEBMIIFRARSSS
N, INSOEMIRRFRIC—EKLT, BBLh
LD SBETH -1

Ric, CEZ fft 2,000 mg/kg B¥ T3, 2/3 PlIiZRED
AL FREE Lz HRRIC E A1 M - JEEE L BRI h g
EORIKLEDBD 5N, COMAFICEREDOME~D
MRSHEAIRRIN & & S i, HE 500 mg/kg BETIZ, £

JUNE 1979

WNCHREE TS HS & ATAL A L BRIBBD BN - MFEDHh,
2/3 PlicME~DIRIFEAIESME XU 1/3 Hlicdbs
TRAVEE MR, SR IRANTE VP IC R TR MR DR E B hS
ZoNfce CEZ HMTH, WRFAEAM, Wiy
2K INCHEIC 2 R» - 726

zhonFEicxl, CEZ #5pTiz, ME~0L
IRBETSIREVEAN B EENYAS, #ED 1/3 I S5 htci
ER- 1/ R

Pl MISPIS AR IC & - T 3 KA DO M~ADMEL L
whid, BIRFRLIAHK, £OREFEITENTSD,
EleoRicEHTSH, CEZ #f5RHCRELMHEE
TH-7

JF: AU £tk LU Gisson B~ D/NITEAI
fum iz, CEZ #%45fticBeii<, CMD % CET #
5 TIIBETH - oo FMEBICRHERIZEALSS
N -1

ftho MBI EFAICKRET 2 L BbNIKLTREE
LI S h - foo

PIEo BEYSRBRO #12%, BEED HSico0n
T, —AHER, M#E - RO—B XCEFRR, BR
73 5 CICABRZE IS IR PEFR RS O3 5aic &k W BEE %OV
THET 3 &, T2 CEZ 2,000 mg/kg>CMD 2,000
mg/kg>CEZ 500 mg/kg>CMD 500 mg/kg, t§Tit
CEZ 2,000 mg/kg>CEZ 500 mg/kg=CMD 2,000 mg/
kg>CMD 500 mg/kg & 75 - 70

B. 7 BMERRSHBRH LUOERE

1) —MfER

KER AR 0 SIKERRICH 13T, # CEZ 400 mg
/kg/day ¥ CIZTFHIDSSARE L 7o fid, —RUERICRE:
DI 270 ,

(KEZELIZ, CMD TRt - HE & bICREBtEOR A
»o, AR - FRBGREL > cBLs, EBETHET
#poht. LbL, chooFiiz, KERRICK-
T, 400 mg/kg/day Bl - #E 1 FliCRPFETHO
BBREATDERNT, BEALEEL, CEZ TH
CMD Rk mAERL 723, KERERARGDIc 400
mg/kg/day Bl 2 4, i 1 PORPECH LB
L, CMD il T hERL D EfitEds £PH->TH
1o

HEE S, M- HEdiz CMD <t BBt R
DORARKENZ - TROL, BERTHE THIEL
1M, WERTHROKESRDICIE, BTHEROT,
400 mg/kg/day BT $RIEHA Stc, CEZ TH CMD
L BRAROEMERL 2D, PR KE Eic—&K
Lok o EE%:, CMD ichklT CEZ @
K00 BEL f2o —F, CET #¥5HTI}, KEBE
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5 2 @ A ! ! ! ! - § ij‘??:o
E wlow|lwl il o] 1]~ g 4) MEEMRE (Table 26)
B =8, = Ut 400 me/kg/day THCD S PSP IRERERIGL 72,
g ol el RN B I A TORM, CMD BB T R ERDIREL AR 2 50
S ale| el | [ ] § 7o HEARHITIRIRIRIC & - TIRIZEBA A 70—,
5 = CEZ Byl T Bt DR ED B S htco T hUT
3 R I I U R I Rl - U, CET 5712, IRIHC AL RS 13 - 12,
: 0 1R 1 P L I P I O 5) REFHRE
5 g = i) ARATREKUMBERAE (Table 27~34)
% Sl R R I R N I R K BebFVIZAAIL, RO S8R & Lk, THE 2
? oo |mfwl | o] ]~]2 5t
g2 - = CMD 4t 400 mg/kg/day BTl FOREEALA 1
S o) Jele|g ] ]| Wi, A O R B 75 AL L b S BT D © < IR EE
3 dalal bl e = IEEUEAMLD 1 PHCEM Bhts U 200 mg/ke/day
il s * 2 T, RAOBERRAGIEN - 2 BA 1 i,
o Tlele s of ][~ |3 MEOCREDKMAEHICH SN0 UL, BT
N bbb o e 3 LBOBOLLE, HARTRBERE Akmicizs
2 ~ MTIREETH - 72
S <|olal [~ |8 —J7, CEZ TI1, if 400 mg/kg/day THz B D
C I N O O O O I O B é BEQREELEE > 7-HORBAA 1 flic, FEE
el " OHFED WHHARTT LA 1 glic, #EICT ik
IR I e BEDFEMAS RPN B0 S rce fE 200 mg/kg/day BT
S I U O N I O O O e B, BREOC BESKEHARE, KEOBEDK
= MRS 7o BAS & CRIED C < IREE 72 Fmas 1
23 i 3 S fl, BEORERRASLE O BEOMEO R
222 |zl2|E| |B|c|B|E D 1 flcH St CEZ BSBHCH T bR, B
LEE HEEINE: ik § FRUICHENT, DPMA -7
2| Efumoq | O |8 |2|&]5 |8 CHICHL, CET #EPETI T CREDEADHIC,

EHEOKRAEAEE - S REOE S LUHEORE
FEDHEICE 1 PlA&SNIICT E M o7

3 MAMOHEIBMZEBL 2 &Ik T, FROBOMR
RAFRI, ‘EEFTREZDIZEAENREIED 2T MB
B dH 5 &MLz, CMD 200 mg/kg/day it -
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Table 23 Urinalysis at 3 weeks after cessation of medication of CMD, CET or CEZ in male rabbtis
Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 400 400 200
Rabbit No, 1 2 RANG 9 | 10 13 [ 14 [ 17]189] 21] 23
pH 8 8 8 8 8 8 8 L] 8
-§ | Paper test +3 +1 +2 +1 +3 t | +1 +2 t
£ Boiling test +3 - +3 +1 - - - -
Occult blood - - - - - +2 - -
Sugar - |- - . - - - | -
Ketone body - - - - - - - -
Bilirubin - - - - - ~ - =
Urobilinogen 1 1 1 1 1 1 1 1
Specific gravity | 1.037 | 1.037 1.045 | 1.035 {1.050 | 1.018 {1.036 1.033 | 1.032

a) A rabbit died on the 8th day after cessation of medication.
b) A rabbit died on the 5th day after cessation of medication.
c) A rabbit died on the 6th day after cessation of medication.

BB XU 400 mg/kg/day HfERE T3 QMRATRIZTEAICIE
L 7ctt, CMD 400 mg/kg/day Ht#f& LU CEZ 200
mg/kg/day #f - HBTIITEREO C S RELSKAAIL
7, & 5ic CEZ 400 mg/kg/day iR TI3BREICHIH
ROAREE(L & - - RBBOREL T

oA l2, CMD - CEZ W58 Iz B THE -
YERBERE b - BB RN ML EBOR, 1B
BOREKGDOEAH, HEEL BN, WFTIOE
{t& CMD #E5RHDHHPPRETH -7, CET &5
BRTREBOERCIHEDERIITSBETH -1, &
no thoBRIC AohTiLd, KERRIC X-T,
CET #53+® CMD (&5 CliTAL MBS, CMD
HRAgBLU CEZ & - BRERSHTHEBEEMICS
BT EMEEMITIE 5120 DM, FRZ Coccidium I
HfEic £ 5 small abscess iR X h7-ht, FKHIRS
ICHEBARIS IR RIS L & ML 7o

13k, WBTER, - & SICKHRSRE L e
FIC BRI EEBDIIP > 1

ii) M#PORE (Table 35~38)

BAEWRE(MRIBICED Shch, BAKRERRIC
BiF BEITH L TREN 5 12,

CMD 400 mg/kg/day B Ti2, BEIDEILLRANE I
BAINDIRE 1525 - 3T H L UEALIRENE FENIC &<
REOWTHM:OEEME 1 #l, #HTR TRENR
P85 AL RHNE R MBRDZE - S5 & BRI O A KL
EMNEFNCED SN tze 200 mg/kg/day HFF TR
R BE D (L IRAVE MEFRRR DA PIIC, SEALIRMEIENIC T
REORTRRMAEN 1 M oh, T Bow-
MAN KD O REDIIRY 1 flicA Shits,

zhizxL T, CEZ 400 mg/kg/day HEF T, HHED

JEALIRAVE LRz AR ch SO - H3E L RN OE
ERAKEH HFHRAEOEET 2 EMRATSH 5
12 Bowman KEDEEHIRS JUHE~OREHMR
Rz 1 fWicB», FT-REDEMRAE LRARO
BEDOEN: - ML RMWO T BELLKLHE, FUR
HEEA DT BRAEDEELIIE~DEELREN A
RS0 1 flicsdonl, HTE, ENKRAE
LR ZEY: - L BEOAKILEY 1 Flic, &
RIRAIENES L U Bowuan KEDILIR & E~DRE
PR T SD Zikht, CLBENERSHO 1 Aicsk
Shtc, 200 mg/kg/day HiBE T, AL RRIE LRI
DEENL - B WERD C  BEELAKWE, EOLIKMA
EENOWFRIMEDEE S L UHBE~OhSELRE
YEMBUER RIS 1 Blic, BEESH S SERLRAE LB
DEEH: + HBFE I & URHIVE DR St 4Nk 53 75 0 &AL R
BEMERO BTHRMAED el 1 MicEBbohlo
T2, O EREOMRA RME ERMoZHY: - HEL
I~ R 72 R MBS 1 flic, FTRIIREE
EREMIBID T - ER, SEGRBEES LT BowMan
REDILR, ME~ORBUMNRRENTIHCKE
ERREMhD 1 flicd Sl

b7, CET #5#T3, EARMAEEADOHTRM
o o 1 pliz@bdonrLh £Eiksoh
A0/ NN A

RO BT B M ICERZE L, 3 B0
KEIZE-T, BPECAEZRLLEERATR, BBUR
[ 303 MBHER IZH 2 EM PO B 570
CMD 200 mg/kg/day T¥ T3, M - HEE & ICHBFHI
Tz T -1 BEL T EM 57288, CMD 400 mg/
kg/day & CEZ 200 mg/kg/day it - HTHIZEAL
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Photo. 1 Kidney of control male rabbit treated
with physiological saline.
H E stammg, % 100.

Photo. 2 Kidney of male rabbit given CMD
(2,000 mg/kg)
Mild alterations were seen in the proximal tu-
bular epithelium of the cortex. Hyaline casts
were found in lumen of the distal tubulus.
H. E. staining, Xx100.

Photo. 3 Kidney of male rabbit given CMD
(500 mg/kg)
Slight alterations were seen in the proximal
tubular epithelium of the cortex.

ining, x100.

Photo. 4 Kidney of male rabbit given CET
(2,000 mg/kg)
No histological changes were observed as com-
pared with the control.
H. E. stalnmg, 7 100

14

Photo 5 Kidney of male rabblt given CEZ
(2,000 mg/kg)
Marked alterations were seen in the proximal
tubular epithelium of the cortex. Slight dilatat-
ion was also observed in the proximal tubulus.
H. E. staining, x100.

Photo. 6 Kidney of male rabbit given CEZ
(2,000 mg/kg)
Calcification and necrosis were observed in the
proximal tubular epithelium of the cortex.

H. E. staining, %100.
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Photo. 7 Kidney of male rabbit given CEZ
(2,000 mg/kg)
Multifocal cell infiltrations into the interstitial
area were observed in the cortex. Hyaline casts
were found in lumen of the distal tubulus.

Photo. 8 Kidney of male rabbit given CEZ
(500 mg/kg)
Mild alterations were seen in the proximal tu-
bular epithelium of the cortex. Hyaline casts
we re found in lumen of the distal tubulus.
H. E. staining, x100.

=

Photo. 9 Kidney of control female rabbit treated
with physiological saline.

H. E. staining, x100.

JUNE 1979

Photo. 10 Kidney of female rabbit given CMD
(2,000 mg/kg)
Slight alterations were seen in the proximal
tubular epithelium of the cortex.
H. E. staining, x100.

: WS4~ ¥
L g A ’,

il X, A B0,
Photo. 11 Kidney of female rabbit given CMD
(2,000 mg/kg.)

Multifocal cell infiltrations into the interstitial
area were seen in the cortex. Slight dilatation
was observed in the proximal tubulus.
H. E. staining, %x100.

Pl

o

Photo. 12 Kidney of female rabbit given CEZ
(2,000 mg/kg.)
Mild alterations were seen in the proximal tu-
bulare pithelium of the cortex. Slight dilatation
was observed in BowmaN’s space and the pro-
ximal tubulus. Hyaline casts were found in lu-
men of the distal tubulus.

E. staining, x10.
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LT B YA SHtce UL, CEZ 400 mg/kg/

glolol o[l || | =8] day temiTid, EATRAIE 1RO B SRS - 5T
NINRE dlalgl rmrLTer
g| 1t 5 o SR T RIS R OMRE, WlEO B
[Rfefafrf ] f=|8 SNT 2 DB & AT, —MER, m#K - Ro—
ln ] feds KU AL R, MIERE, WIRWIL S UICHERT
ol . 3]  WONARRSOREIIC X DEEEOT THES L,
Rlelz]s| | 7| *|8| #i2 CEZ>CMD>CET, #Tiz CEZ»CMD>CET
» Qe v ] - § Eliste
S I - 2 1 O O O O 1, BHECHOREICONT, FIRESHTHE
£ |® * 2 TEUDS, IR IC BHIRBIC & 3 IR BE & th Tt IR Il
-gf. Slelwlcp o fi] ] =8| BEoKROESARKRICKOD, KERD, 25%
r el al ol 1 Tl ParExiLicboiffREN S,
B - 2 EMOCRKBAICONTIE, 7 BILAKERS SRiCHS)
5 | el || ~]3 L7-8#T, dd CMD 400 mg/kg/day Bt 1 #i%s
Blotg o ool L L I olg] sucez 200 400 me/kg/aay BO% 1 41> M/E
g - S| ratio B ERLTOLA, MOBMICRESE Wb
g ale|w| ] ~|&| o7 (Table 39~42)
5 T < 6) Mt (Tsble 43)
I =1 Y 17lE CMD o 2.5% HXU 5.0% OLFHOMEICHL
i Sle s v v ] ] é T, BMIILEL BT SUEH» 1,
E“ |8 =] h;, 1] - ; = ®
5 ol Tl B B 2
gr . ol |w| 1|l 1]~ % Cephalosporin % 3 FEFORRIC&T 2 BEIHLS5 K
2|z o1 BROKR AROEREHT TR, —BERORBIL
1D 1211 L T hosmmsric s T b BB SRt o SRR
K ~lolal ol o]l |~ 8 ici2, Cefamandole nafate (WIF CMT LB&) 2,000
g1 |8 S| me/ke 2 8 HMTERICHIRABG By 4 L IR
=] olw el gl fo] |- é BCLT 1/4 iDL WE»H O, 12 CEZ iC
S olwlgl o]z ]~ b4 R IEADH 2 C EEbhTHEDY, Aic CEZ %
3 ' ~ BSLRBC, BRERICIERT S A LYl U
a v |w]|n L8] rioRsssEY0. AHOEBRTE, CMT &
';% RN RE WEEBREIC K LT, 167 mg/min. &S HIRHIBERIT
2l “| BEEETEALL S, RECEKERSRELE
"S’ LN I A I R S B T e § MotcbDE £Z 5, LichoT, NBMICHEINT
© S0 IO U O P P O -8 3 CMT #&51c X - TRBL 1ERS 5 1 id CEZ ©
: = PIRIERIL, BIRNIEOEREEN—DOFER LT
"‘é' 5 % H 3 2 H g WaHLIE,
AL IRHERE CMD %0 CEZ #5BET2, BE, 7 BMEHS
SEIZ| |Z1215(5|5(5(|2|0| setuscasmmml ke kEOR S
o - | G|[usolg| O @ | |@|D|wm Siice ChSDERIE, —-&“%Kliﬁi%gm&%‘c

Lo TERYBERICEE S L, £D:DICEELIE
B &MY Tk B IR BRARRY REATRE
BLEOEBCTEEZONTED, BREOKER, CET
Ic LT CMD, CEZ M5B TRIEBORESLD
BB LN EITk > THIBMEA T BT E A,
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Table 25  Urinalysis at 3 weeks after cessation of medication of CMD, CET or CEZ in female rabbits

Compounds Control (Saline) CMD CET CEz
(mg/kg/day) -~ 400 200 400 400 200
Rabbit No. 1 2 5 6% 9 10 13 14 17 18%) 21 22
pH 9 8 8 8 8 8 6 9 7 8
-g Paper test +#1 [+ +1 : " t t | +3 - t
E Bolling test - - - +1 - - - - - t
Occult blood - - - - - - - - - -
Sugar - - - - - - - = - -
Ketone body - - - : - - - - | - - -
Bilirubin - - - - - - - - - -
Urobilinogen 1 4 1 _ 1 1 1 1 1 1 1
Specific gravity | 1.030 | 1.048 1.025 1.038 [1.032 | 1.0211.038| 1.042 1.015| 1.037

a) A rabbit died on the Sth day after cessation of medication.

Table 26 PSP retention?’ in plasma of male rabbits given CMD, CET or CEZ

Compounds .. Control (Saline) CMD CET CEZ

(mg/kg/day) - 400 400 400
Rabbit No. 1 2 5 6 13 | 14 17 | 18
Before medication 288 | 240 306 | 360 272 | 270 357 | 313
After 5th day medication 285 | 225 337 | 418 269 | 265 202 | 260
3 woeks after cessation 283 | 250 » [323 | 273|195 b | o

1) Plasma concentration (ug/dl) in peripheral blood at 1§ min, after injection of PSP 0.6 mg/kg.

a) A rabbit died on the 8th day after cessation of medication.
b) A rabbit died on the Sth day after cessation of medication.
¢) A rabbit died on the 6th day after cessation of medicatjon.

Table 27 Summary of autopsy findings in male rabbits at 48 hours after 7
days-medication of CMD, CET or CEZ

Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 | 400 | 400 | 200
Rabbit No. 3 4 7 8 11 12 |15 16119 20 | 22 24
Liver N
Small abscess (Coccidiosis) - +1 - = |41 == =14 = |- -
Kidney
Edema - - - - + == | - 41|+ -
Greyish-white on surface - - +1 — | +41 - | - = — 42 | +1 +1
Fine granular surface - - — ¥l - == —=]+2 - £ -
Anemia in medulla - - - |- -1 = - - - -
Congestion in medulla - - - - t t |- -]t 2 t ¢
Stomach
Mucosal hemorrhage (Pin-head size) - - - == == =141 - |+ -
Gallbladder
Enlargement - - — - = 2= 41|+ — | +1 %2
Cecum
Dilatation - - +1 = | +1 £ |+1 + | +1 2 +1 2

Normal: —. Verymild: ¢, Mild: +1, Moderate: +2, Severe: +3



VOL. 27 s-5 CHEMOTHERAPY 727

Table 28 Summary of autopsy findings in male rabbits at 3 weeks after cessation of
medication of CMD, CET or CEZ

Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 400 400 200
Rabbit No. 1 2 596 | 9 10|13 14 [179) 189 | 21 23

Liver
Small abscess (Coccidiosis) - - - |+ - | -

Kidney
Edema
Greyish-white on surface
Anemia in medulla
Congestion in medulla

|
|
|
|
|

[
Pt
[
| W
[
[
[
| I
[ |
[ I L
LI g |
L I I |

Stomach
Mucosal hemorrhage (Pin-head size)

Small intestine
Hemorrhage in mucosa - - +1 - | - - | = - - -

Gallbladder
Enlargement - - - | - = R +2 | +1 +2

Cecum
Dilatation - - +1] &t - - - - %
Normal: —, Verymild: #, Mild. +1, Moderate: +2, Severe: +3

a) A rabbit died on the 8th day after cessation of medication.
b) A rabbit died on the Sth day after cessation of medication.
c) A rabbit died on the 6th day after cessation of medication.

|
[0
|
|
I
1
|
|
w

Table 29 Summary of autopsy findings in female rabbits at 48 hours after 7
days-medication of CMD, CET or CEZ

Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 400 400 200
Rabbit No. 3 4 7 8 |11 12 |15 16| 19 20 | 23 24

Liver
Small abscess (Coccidiosis)
Kidney
Edema
Greyish-white on surface
Fine granular surface
Anemia in medulla
Congestion in medulla

Colon
Congestion

Gallbladder
Enlargement - - - - + - - - |+ - — 41

Cecum
Dilatation - - +1 +1| - - t — | 43 41| - =
Serosal hemorrhage (Pin-head size) — - + - - - - - - - - =

Bladder
Edema - - - - - - + — | 41 % +1 -

Normal: — Very mild: ¢, Mild: +1, Moderate: +2, Severe: +3

s

- %

H
|
H
|
|
|
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|
H
[

+2 -
+1 -
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H
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H
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Table 30 Summary of autopsy findings in female rabbits at 3 weeks after
cessation of medication of CMD, CET or CEZ
Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 400 400 200

Rabbit No. 1 2 s 68 |9 10]13 1417 189 21 22
Liver

Small abscess (Coccidiosis) - - - |41 - |- 41|+ - - -
Kidney

Edema - - - 41|t |- =] - +1 - -

Greyish-white on surface - - - - - |- =13 + -

Fine granular surface - - - - = =+l + -

Congestion in medulla - - - - == | - - +1
Stomach

Mucosal hemorrhage (Pin-head size) - - 41| = == == - -
Gallbladder

Enlargement - - - ot - =t |- +1 - -
Cecum

Dilatation - - +41 +1 | - - |- 41| - +1 -t
Diarrhea - - - - - - ]=- =-]l- #+1 - -

Normal: -, Verymild: ¢, Mild: +1, Moderate: +2, Severe: +3

a) A rabbit died on the Sth day after cessation of medication.

—F in vitro ORBEROKLEUCTS, CET gk~
CMD, CEZ ohh#AThb?, BARREHIHT2
RS SEE~OEEBSHA TE 5. R pH OFetk(t
3, LEDEBD, HAYERSICEZEE~NOERO
R, ARBRE XL, BAIGEOIRIBICH- 72725
ICHEURROEMNTH S &, EERREKAICTS
itk RD pH MEtELL22LTHPRSHTH
DEFOBEBEATRIEOEEDN S,

HoOBEHE5RBRD CMD kU CEZ (SR 5H
Ti3, RBKTEAMMKPO MBS ICENT, F
hERE ) /e BRD R HIEL 7288, MEK{LF D BUN
% creatinine DIFNE X TIRDOEEBOMME DR
RAZEThE, ChoBRRORDIRENERL IR
HBEO RO KF L b Bbhzd. —F, #H*, AKX
51" 43, R 7 v b CET EaMbsvidtehd
HRBRICHNT, BEOAMERELTEY, RPT v
FERWIZKRSD™?, CEZ &t FEHUD Ceftezole
sodium (PI'F CTZ L#8d) ofman It RRICc BT
b, BHEHEMEATHS, LML, 460D CMD7 g
s ERRICEN TR, A% IhBbEsHRIR
Aot chid CMD 5 RMMNEHTH -
ezl bEZ5NBEH, CMD ORMtERBROKER, £
RARMBRICK L CEMESBETH -2 s, BXUE
BICHL THRESLO DS, RMBRICH L THED
THEUMBDIEN DO LR IN S,

CEZ 5B ICHRENEEILE LT, S-GPT Bk iEl:
DERIETH, REEBICEREL, - #E il

Wit WASW j2kic CEZ %, =K 5125+
Mz CTZ 22h &N S L BRICERABIREEND T
W38, TOREHEHDIETFTD mechanism ic2Tid
ERLTHSY, ZKS"™ IAEITK - T Bd: B
HBRSEDHICEET B C &, FFICHEENREFRR
EEDROC %5, FAKTO S-GPT BEDRL
MiE NI EEZ 3L, COBEOMEANDIE
hH2DRERPNDHHHEHIC X ZBETD/HTHA D
LitRL TV 3, —%, GriFrInG 52 (3, ZOBER
EEFIRMEIAIC RFEL, WO r-ER Y vy
— LICHAIE Lo EbE R0EL, coBEOFAL
J&H & Dfftitihs CEZ Itk b Y v v — LRI sequester
INBIHTHAHIEHPL TS, chiucxl, BE
5% (3, CEZ 2 KE#&5UL1:7 v rOMmih s LURF
MR OB OBREIEDEB - FMICRET L 18R,
S-GPT FEH:5 #HRINICET S ¥ 3 FEREIR, F oy-
tosol @ GPT icxtd % CEZ oitklEIC X5 L%
S Hic Uiz,

CMD %Xk CEZ #5124 3 MiK - RREDKERD
SbTRENBZEBD, HEERENTHRRELLT
BicEh L, thTbREDIIA RN L £t -
HRMSKEMIITH - 120 S EORBRICENTHEMS,
CEZ f5BIcBbEHTH Y, (RWOT CMD &5
SEEICED SNz, FhicKL T CET ®58# Tk
BEAY BEEZR AN -7, TORE FRRE,
CMD o Nafate #1T#% 3 CMT %R L -ERICET
3 M SRR OB THHOhICEI RT3,
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Table 35§ = Summary of histopathological findings in the liver of male rabbits at
48 hours after 7 days-medication of CMD, CET or CEZ

Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 400 400 200
7 8 |11 12 [15 16 [ 19 20 |22 24

Rabbit No.

Kidney
Dilatation of proximal tubules
Cast in the distal tubules
Cortical tubular degeneration & necrosis
Calcification of proximal tubules
Dilatation of BowMAN's space
Multifocal cell inflitrations in

interstitial area

Liver cell
Atrophy in central zone
Swelling in intermediary zone
Single cell necrosis in periportal zone
Focal necrosis

Sinusoids and central veins
Dilatation of sinusoids and central
veins with congestion .
Proliferation of KUuPFFER cells - - - - - - - - t - - -
Eosinophilic polynucleated cell
infiltration into sinusoids
GLISSON''s sheath
Congestion of portal veins - - t ot - - - - t - t -
Round cell infiltration around
bile ducts - - - f - - B
Proliferation of fibrocytes - - - ¢ - - - - D - -

Normal: —, Verymild: ¢, Mild: +1, Moderate: +2, Severe +3
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Table 36 Summary of histopathological findings in the liver of male rabbits at
3 weeks after cessation of medication of CMD, CET or CEZ

Compounds Control (Saline) CMD CET CEZ
(mg/kg/day) - 400 200 400 400 200
Rabbit No. 1 58) ¢ 179 189 21 23

Kidney

_ Dilatation of proximal tubules
Cast in the distal tubules
Cortical tubular degeneration & necrosis
Calcification of proximal tubules
Dilatation of BOWMAN s space

- Multifocal cell infiltrations in

interstitial area

Liver cell
Atrophy in central zone
Swelling in central zone
Swelling in intermediary zone
Single cell necrosis in periportal zone
Focal necrosis
Mitosis
Giant cell formation
Sinusoids and central veins
Dilatation of sinusoids and central
venins with congestion
Proliferation of KUPFFER cells - - - - - -t - -
Eosinophilic polynucleated cell
infiltration into sinusoids
Round cell infiltration into sinusoids - - t - - - - - - - - %

GLISSON’s sheath
Round cell infiltration around bile ducts - - -
Proliferation of fibrocytes - - - = - - - - - - -
Normal: —, Verymild: +, Mild: +1, Moderate: +2, Severe: +3
a) A rabbit died on the 8th day after cessation of medication.

b) A rabbit died on the 5th day after cessation of medication.
c) A rabbit died on the 6th day after cessation of medication.
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Table 37

CHEMOTHERAPY

- JUNE 1979

Summary of histopathological findings in the kidney & liver of female

rabbits at 48 hours after 7 days-medication of CMD, CET or CEZ

Compounds

Control (Saline)

CMD CET

(mg/kg/day)

400 400

Rabbit No.

w

H

8 15 16

Kidney
Dilatation of proximal tubules
Cortical tubular degeneration & necrosis
Calcification of proximal tubules
Dilatation of BOWMAN's space
Multifocal cell inflitrations in
interstitial area

| W »
[ |
[ |
L |
R

Liver
Liver cell
Atrophy in central zone
Swelling in intermediary zone
Single cell necrosis in periportal zone
Focal necrosis

[ |
Logl I
1
[
[
L
[ |
[
[

Sinusoids and central veins
Dilatation of sinusoids and central
veins with congestion
Proliferation of KUPFFER cells

-

GLISSON's sheath
Congestion of portal veins
Round cell infiltration around bile ducts
Proliferation of fibrocytes
Proliferation of small bile ducts

[ |

+1
t
t

[ T L
[ |
| *H |
11w
[ |
wee
[ |
[ L}

LA L]

Normal: —, Very mild: £, Mild: +1,

Table 38

Moderate: +2,

Severe: +3

Summary of histopathological findings in the kidney & liver of female

rabbits at 3 weeks after cessation of medication of CMD, CET or CEZ

Compounds

Control (Saline)

CMD CET CEZ

(mg/kg/day)

400 200 400 400 200

Rabbit No.

6% 10| 13 14 189 21 22

Kidney
Dilatation of proximal tubules
Cortical tub degeneration & necrosis
Calcification of proximal tubules
Multifocal cell infiltrations in
interstitial area
Congestion & hemorrhage in medulla

+1
t

+2
+1

L

L

Liver
Liver cell
Focal necrosis

Sinusoids
Round cell infiltration into sinusoids

GLISSON's sheath
Round cell infiltration around bile ducts

Normal: —, Very mild: t, Mild: +1, Moderate:

+2, Severe: +3

a) A rabbit died on the 5th day after cessation of medication.

XHRIC L D &, fLPMiE E B-lactam B3 %43 5 Ce-
phalosporin ZHEMEIR, FEHICHTIZd 20 ERBR
KicEBEOREREMORIEM T b b ABREB %40 %
BCTHRZLDEHEINTHOY, BEEERESE
EORRKED BHICxT 5 Cephalosporin Hiks L Uf
penicillin ZHVEMEIRFITRL TIE, MLOEEH S
BTHLEEDONTN D, L LAEAS, 4RIOERIC

#L 7 CMD < CEZ i3faZHic hBikiciz 2 &1t
ZHIEIp 12 &S, RRICBT 3 RRFEOZED
DI TE 3, 22T, CMD 9 CEZ #5ick
- THREEHSENL RAE R METIc 4 h L 7-mechanism
IZDOWTEZXTHDE, —BICIEH RS ICX2 BH
FRERRELBICEDONIDIR, TOHE - BENE
BN ERBICH LU THBRHDTRTHEC &, BotErs
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Table 39  Differential bone marrow counts at 24 hours after 7 days-medication of
CMD, CET or CEZ in male rabbits
Control
f:lyizll;nds) (Saline) CMD CET CEZ
y - 700 200 400 400 200
Rabbit No. 3 4 7 8 11 12 15 16 19 20 22 24
M/E ratio 0.78 1.74| 7.67 1.77 | 1.36 1.37| 091 0.50| 8.96 1.80| 3.23 0.55
¢ | Myeloblast (%) 0.9 1.2 08 0.2 26 04 08 0.6 36 2.8 32 16
‘E | Promyelocyte (%) 2.5 34 78 1.2 34 34 08 0.6 66 3.8 40 24
g Myelocyte (%) 6.7 56 |100 64 36 5.0 38 54 | 112 6.8 48 6.4
g Me:tmyelocyte %) 9.4 5.2 |33.0 104 6.0 94 80 6.6 [248 13.0 | 228 10.6
ature
% Neutrophil (%) 218 454 | 224 350 (400 34.6 |32.2 19.2 | 41.6 338 | 334 124
> Eosinophil (%) 0 0.2 04 O 0 0 0 0 0 0 0.2 02
= | Basophil (%) 0.3 0.6 08 0.6 06 O 0 0.2 0 0.4 08 0
S 8| Proerythroblast (%) 1.9 08 0 0.4 30 20 52 6.2 04 48 1.0 8.6
58| Erythroblast (%) 51.6 34.0 9.8 30.0 | 378 36.0 |45.0 58.8 9.4 284 | 204 524
) Normoblast (%) 0.1 0.6 0 0 04 0.6 0 0 0 0.4 0 0.2
Lymphocyte (%) 29 1.2 |12.2 148 28 8.0 08 08 14 5.0 88 3.2
Monocyte (%) 0 0 0 0 0 0 0 0 0 0 0 0
Plasma cell (%) 0.7 0.4 14 0 04 0.2 0.2 04 08 0 0 0.2
Reticulum cell (%) 0 0 0 0 01 0 0 0 0 0 0 0
Megakaryocyte (%) 02 0 04 O 03 0.2 02 0 02 0 0 0.2
Mast cell (%) 0 0 0 0 0 0 0 0 0 0 0 0
Mitotic cell (%) 1.0 1.4 1.0 1.0 08 0.2 26 0.8 0 0.8 06 1.6
Unidentified (%) 0 0 0 0 0 0 04 04 0 0 0 0
Total count 1,000 1,000 {1,000 1,000 {1,000 1,000 1,000 1,000 | 1,000 1,000|1,000 1,000
Table 40 Differential bone marrow counts at 3 weeks after cessation of
medication of CMD, CET or CEZ in male rabbits
Compounds Control CMD CET CEZ
(mg/kg/day) (Saline)
- 400 200 400 400 200
Rabbit No. 1 2 s8¢ 9 10| 13 14| 179 189 21 23
M/E ratio 1.78 0.78 0.78 | 0.68 2.24| 1.27 3.82 0.94 1.04
H Myéloblast(%) 2.0 2.0 1.2 14 1.6 3.6 26 14 18
§ | Promyelocyte (%) 3.8 3.2 24 3.3 6.6 34 3.6 38 3.2
.| Myelocyte (%) 3.6 6.0 7.8 28 6.8 52 44 3.6 6.2
g | Metamyelocyte (%) | 114 12,0 108 | 69 104 | 54 94 84 136
& '| Mature
K] Neutrophil (%) 358 134 15.2 228 34.8 | 354 56.2 25,6 21.2
2 Eosinophil (%) 0.2 0.4 04 0.1 0.6 04 0.8 04 O
= | Basophil (%) 14 3.4 0.4 01 18 04 02 04 0.2
é 8| Proerythroblast (96) 2.6 1.0 1.2 08 1.0 06 0.6 20 3.2
g.gg Erythroblast (%) 29.6 50.8 478 | 535 26.0 [41.6 19.6 44,2 40.8
m%‘ Normoblast (%) 0.6 0.2 0.4 03 1.0 0 0 0 04 .
Lymphocyte (%) 7.4 5.6 40.4 50 64 3.0 20 84 9.0
Monocyte (%) 0 0 0 0 0 0 0 0 0
Plasma cell (%) 08 0.2 1.0 06 04 0 0 04 O
Reticulum cell (%) 0 0.4 0.2 01 0 0 0.2 02 0
‘Megakaryocyte (%) 0 0.4 0.2 03 0.6 02 0 04 0.2
Mast cell (%) 0 0 0 0 0 0 0 0 0
- Mitotic cell (%) "~ 08 1.0 0.6 07 2.0 08 04 08 0.2
Unidentified (%) 0 0 0 0 0 0 o0 0 0
Total count 1,000 1,000 1,000 | 1,000 1,000 {1,000 1,000 1,000 1,000

a) A rabbit died on the Bth day after cessation of medication.
b) A rabbit died on the 5th day after cessation of medication.
c) A rabbit died on the 6th day after cessation of medication.
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Table 41  Differential bone marrow counts at 24 hours affex 7 daysmedication of
CMD, CET or CEZ in female rabbits
Control
Compounds (Saline) CMD CET CEZ
(mg/kg/day)
- 400 200 400 400 200
Rabbit No. 3 4 7 8 11 12 15 16 19 20 23 24
M/E : Ratio 1.02 071} 2.34 141| 091 1.12( 2.03 0.64| 1.11 0.69| 3.12 0.73
Myeloblast (%) 06 2.0 1.7 21 12 23 L7 02 24 1.6 24. 1.1
E Promyelocyte (%) 25 23 4.1 7 16 2.0 31 28 44 1.3 67 27
& |Myelocyte (%) 69 50 (111 5.5 §5 6.1 |146 4.5 64 4.0 | 191 36
8 Metamyelocyte (%) 85 6.1 (20,0 13.6 85 62 (111 39 |11.8 84 | 222 3.7
Fe ature
;§ Neutrophil (%) 237 212 (25.8 242 | 273 319 | 295 243 | 154 209 | 134 25.6
e Eosinophil (%) 27 0.4 05 04 05 0.1 02 0.3 04 0.1 0.3 0.2
s |Basophil (%) 1.0 1.2 0.8 0.9 06 0.8 1.0 0.9 1.1 03 27 11
‘g Proerythroblast (%) 09 1.2 09 0.9 24 1.0 09 23 07 27 04 33
© .8 |Erythroblast (%) 43.0 520 [26.0 35.7 | 47.0 42.3 | 28.8 544 | 33.8 50.0 | 19.8 479
E‘%‘ § Normoblast (%) 09 08 0.5 0.6 0.5 0.9 04 0.8 3.1 06 1.2 09
Lymphocyte (%) 7.6 4.8 58 1.7 23 38 41 351|168 7.5 68 74
Monocyte (%) 0 0.1 05 0.3 0.5 0.2 03 0 1.7 0.9 LS 0.3
Plasma cell (%) 05 07 04 1.0 02 08 1.3 0.3 05 0.3 1.5 03
Reticulum cell (%) 0.3 0.4 03 0 03 0.2 0.7 0.3 0.5 04 0.3 0.1
Megakaryocyte (%) 0.3 0.4 02 0.3 02 0.2 04 0.3 03 0.1 02 0.1
Mast cell (%) 0 0 0 0 0 0 0 0 0 0 0 0
Mitotic cell (%) 0.6 1.4 14 1.1 14 1.2 1.8 15 0.7 09 1.5 17
Unidentified (%) 0 0 0 0 0 0 01 O 0 0 0 0
Total count 1,000 1,000 (1,000 1,000 {1,000 1,000{1,000 1,000 | 1,000 1,000{1,000 1,000
Table 42  Differential bone marrow counts at 3 weeks after cessation of medication of
CMD, CET or CEZ in female rabbits
Compounds Control CMD CET CEZ
(me/kg/day) (Saline)
gke/cay = 400 200 400 400 200
Rabbit No. 1 2 5 68 9 10 | 13 14 | 17 189] 21 22
M/E ratio 1.02 0.83| 1.50 0.85 2.04] 1.39 0.61| 1.17 1.10 117
¢ |Myeloblast (%) 1.9 2.3 0.9 1.8 22 07 1.1 1.5 29 15
‘5 |Promyelocyte (%) 3.5 2.0 3.1 21 33 25 4.1 3.2 35 23
@ | Myelocyte (%) 33 24 |13.0 4.1 35 55 33 8.8 57 6.0
-8 |Metamyelocyte (%) 68 6.2 |104 100 95127 47| 83 9.1 83
2 |Mature
K=} Neutrophil (%) 28.5 294 |28.5 227 425 | 31.3 18.0 | 28.0 238 30.1
2 Eosinophil (%) 0.5 0.3 0.3 07 14 16 1.7 0.1 05 0.2
= | Basophil (%) 1.2 0.1 0 09 08 04 0.7 0.3 09 0.7
) Proerythroblast (%) 1.3 29 0 0.7 0.7 06 0.5 0 1.5 07
gg 8 Erythroblast (%) 409 45.6 |34.9 449 28.1 | 37.3 53.0 | 418 399 394
m 5'5:’, Normoblast (%) 2.6 2.8 2.6 39 22 1.5 14 1.2 08 19
Lymphocyte (%) 7.0 3.7 47 36 3.0 41 9.7 39 6.8 6.0
Monocyte (%) 0.6 0.6 0.1 08 03 0.3 0.2 0.5 1.3 04
Plasma cell (%) 02 03 0.4 0.5 0.7 02 0 0.4 09 0.1
Reticulum cell (%) 0.2 0.1 0.3 03 0 03 04 0.3 04 0.2
Megakaryocyte (%) 0.2 0.2 0 0.3 0.1 03 0 0.1 03 04
Mast cell (%) 0 0 0 0 0 0 0 0 0 0
Mitotic cell (%) 1.3 1.1 0.8 27 1.7 0.7 12 1.5 1.7 18
Unidentified (%) 0 0 0 0 0 0 0 0.1 0 0
Total count 1,000 1,000 |1,000 1,000 1,000 | 1,000 1,000 ! 1,000 1,000 1,000

a) A rabbit died on the 5th day after cessation of medication.
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Table 43  In vitro hemolysis test
Physiological CcMD 1) 1% Saponin
saline 2.5% 5.0% solution
Before centrifugation - - - ++4
After centrifugation - - - ++++

1) CMD was dissolved with physiological saline.

— : No hemolysis,

B2 TH D, FHMA—RNICTIMBEICiC N hT 5
TEBCFRAN BB LEXLOSNTHAEY. d5ic CEZ
12 AL FRAAS LIZRNIR T active trasport iZk »TE
O KOst & 11052, LEZMITEA & 2 WL IRANE ITE
AICEET 2 RAD T ERELZ VS BT EREINT
WaC &, BIU4SED CMD #5ick 2k E
CEZ %24 7-{lac> Cephalosporin Rt E#S51C &
> TEEINARRICET 2 Fhagh o1 ni=30 L i
IZIIBHRENT B 2 WVISERBIN S LD ETRNIIE%Z A2
ot &%h S, CMD % CEZ 3, choEFD
(RS MR~ DO — s it D - b DBEPIC K B
BEEEROER, BENCTERELS FRMAICERS &
bDEBbhb.

PUEroBa» S, CMD oFpaEfEMil CEZ X hh
BoFHbDEEZ SNz, CET Tid, TOWIEE
FHEICHT ARZMDOROERICBNT S, ARIOER
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COMPARATIVE NEPHROTOXICITY OF CEFAMANDOLE AND
OTHER CEPHALOSPORINS IN THE RABBITS
——SINGLE ADMINISTRATION 7 DAYS-MEDICATION AND ITS
RECOVERY TEST —
Yosuio Harapa, Taka0o OkamoTo and Kumiko TOSHIMA
Shionogi Research Laboratory, Shionogi & Co., Ltd.

Nephrotoxicity study of cefamandole sodium (CMD) was conducted in comparison with those of cephalo-
thin sodium (CET) and cefazolin sodium (CEZ) using the rabbits known to be particularly sensitive to the
renal toxicity induced by cephalosporins. The toxicities of these compounds were examined by intravenous
administration at the doses of 0, 500 or 2,000 mg/kg in single injection and at the doses of 0, 200 or 400
mg/kg/day in 7 days consecutive medication. In the latter, reversibility from the toxicily was also observed
for 3 weeks after cessation of the medication.

Single or 7 days consecutive administration of CMD or CEZ induced tlic dose-related renal injuries; such
as, elevation of plasma BUN and creatinine; degeneration, necrosis and calcification of the proximal tubular
epithelium of the cortex, dilatation of the distal tubulus and hyaline casts in lumen of the tubulus. How-
ever, the renal toxicity by CMD was lower than that by CEZ. On the other hand, nephrotoxicity was not
elicited by the administration of CET. Renal tubular alterations almost recovered in the animals received
CMD, But reversibility from the nephrotoxicity by CEZ was not completed by 3 weeks after withdrawal of
the compound.

Although the injection of CEZ induced hepatic injury, activity of S-GPT characteristically reduced in the
animals.



