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porin C ROHMAEMHTH %,

CEZ BERMICILS A ENTH L, BHEEAER %
I LDODIEOHTENRTH 548, TOREIZERM
BFEROLURAREDP SHHINEEEbhTE,CTZ
KBELThmdick id 3L @ilidfio Cephalosporin
CRUEMACHBLTEL, BhroELhiCHHSh
ZLEMEDONTOBRYPY, LicioT, EARKKE
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D6 FCHTERSLE LT, LiE0HEY 1 BEHRK
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nine iz k1 58 clearance Dl|E
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ek, TNTOERELAL, WL ERRRCES AR
EHEEKT2 % BECHEB LAV,

FRLULY S F13EER (24+ 2°C), & (55 5%)
DEEBEZENT, FIEEE r—CACIREL, BRI
(X Vxzvan RC4) LK EHECERIR,

3. JlEHE

1) & clearance test

25 ATF—TAREACTERRULE, v4EvE
MREF T THALICRE Lz, -O\WT 100 mg/dl o PAH
AFBAERK % 50 ml/min. OFEFET, BERIRICEAL
TRV ZFLUFa—TENMLTREEALC, PAH
DIFFEFEIFFREABBLTH 20K T—ELLLD
DT, =D clearance test #Tlk o7, TiHbb,
clearance B§fHl% 60 SHEHEL, HWHEFERZI - T
MR 2R Licth o 60 SRl AR I hic RETEBE
TR L7z, %7 clearance Bl 0 4 & 60 FHEICK
HRUOE#ERID, ~/2) VAR L -EHE Y ERLT
FOL, B X - TmEEL 5B L,

BRLCRB IO 1L LT, ThZho PAH
R LU WK creatinine MEEL REND BIFHE
(RPF) L XO4rki&F @8 (GFR) »EH L, clea-
rance fE& L7z, 7ods, FHEICHIch MEFHREEL LT
ZhZh clearance B 0 4 & 60 ZH D 2 SDOFHHE
RV,

Rk Lomsis PAH ofllEix BRATTON-MAR-
SHALL % W TfTle o 1o, T 7ebb, IMEF 0.5 mlic
K 3.5ml Mm%, 15% + Y 7 o A B# 1.0 ml fng 7=
BERLLTRESL, EE2.5ml iz 2 N-E% 0.5 ml,
0.2% WREEEF + Y U 247k 0.25ml *ZhZFhinzx T
YT /LL, 25% RFER 0.5 ml jnz TEFE O ERHER
ERE LK, 0.2% BARIE (1-(8-diethylamino-
ethyl-amino)-napthalin) % 0.25 ml jnxz CTHR@EX
¥, KR 570 mp CTHEEREL,
creatinine {{|5Ei%, Folin-Wu iz St HIEH
RE U VTF=rFR T a—, 277-10501) #{HEAL
oo Tigdb, IMEE 0.5 ml CBRESMK 3.0 ml #in
X, BLCI-THREAL, EE 2.0ml ey ) vE
HK 1.0ml X0 0.75 N /KE{bF bV v 20 1.0
ml it THREZE, KR 480 mp THEER L.,

2) PSP Heitiss

U FEREHBER I T By Ec Loz, K 50
ml/Pt #EH Lz, O\ PSP 0.6 mg/Pt » Hi#k
P 5 L T 60 HRAY TX 2R ERICIR Lz,

LIS RIT 10 % /KBERIE & ) ¥ 28R & s inx
TREIL, HEH 100 ml Eigs k5 kdnzic

%, FK&E 545 mp THEERELC,

3) BUN

YLT =4V N7z /—AERE > THIZELK,

4) REA, R¥E

1 EHRARSRBOBEIXF b hTF—TFAiH
WTHERLIERT, ERREXBOBEIHRERD 1
HRT, ThEhS 7274 v 7R (4R =H)
ZHEALTHRE LI, Ticbb, RPEEL— B,
+:0.25% T, +:0.25%~0.49%, H:0.5% Eh
L&F, RPEOER, — B, £ TArTIVERS
~25 mg/dl, + :30 mg/dl, + : 100 mg/dl, 4 : 300
mg/dl, 4t :1,000 mg/dl DAE&FETHRAERLD
ML Lichi» T,

5) BoOREENESE

F ¥ 78— VEREY T CRUMLER LB o\ THRIRD
B, BERAEYT - B10% sv= ) T Ty
ETEEL, ~wbFv Y 2443, MAssoN
P wHE L, REARFEHCHRELL,

X B & B
1. 1[EERARSC X 58

CTZ kvt CEZ % 1 B EHKACRELT, &%
FOBIT I JIFTHEC O THEBRET L,

BohifEREs Table 1, 2 k0t Fig. 1 ~3 &R
E

CTZ o 125 mg/kg ®RERTIIHREMELBEHD
GFR, RPF, PSP #tsk, PAH, BUN, creatinine,
FIORBECIZEAEZERIAL R o7,

500 mg/dl HERTIHEEHE L 580H 1~28lic
BREREMOREN AL, BIERT % Rbw % ik
NELRIEAWTRIBETH - oo

Vo lE 5 1,000 mg/kg RERTIL, SAEKMICE
BoZIZLAICH, 2FNERECERET 2R
L7,

R ALt Table 2 ©i3 X 51, CTZ ©
125~250 mg/kg 5@ TIIER IR D IIcH - 78,
CTZ 3 X0t CEZ o 500 mg/kg 58T, 554
1o thTh KEORBEOKE AL LITEfATR
DO ETORRR AN, 1,000 mg/kg 5B T
iz EAEDBINER, BRI, KEOKaEL, &K
HEREOFRIRE L, HEARSEOERLELRRLA
<o

SRR AT, CTZ 3 Xt CEZ o 250 mg/kg
REEDTTRRFEMIRED bRt - e (Fig. 12),
500 mg/kg HREETIXHEXIL b 5 flF 2 flickT
ENRAE B OBE OB, M, FIKLED D\ I
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Table 2 Summary of autopsy and histological findings in the kidneys of rabbits on
the 8 th day after a single intravenous administration of CTZ or CEZ

Drugs CTZ CEZ
Dose(mg/kg) | 125 250 500 1000 500 1060
No. of rabbit 5 5 5 5 5 5
) 13.50 14,03 14,34 22.54 15.12 23.98
Kidney weight Absolute(g) +£1.30 | £1.40 +1.59 +3.26 £1.40 +3.72
(L.A4R.) . 0.55 0.56 0.58 0.89 0.54 0.84
Relative(g%) | 40’05 | +0'05 | +0.05 +0.18 0,06 £0.15
Gross findings
. _ - + o, o+t - + o, ++
Swelling - (1) 7 (4) (1) (3)
owhite i + 4, + T s
Greyish-white in color - - (1) (4) (1) (1) (2) (2) (1)
Fine granular surface - - - (T) ! 2-3+) - (42) ’ ?-24-)
Histological findings
o _ NP S R S SR T B
Tubular dilatation - (l) (2) (3) (2) (1) (1) (3) (2)
Cortical tubular o _ + , ++|++ , T4+ + + ,+++
degeneration & necrosis (1)  (1)](3) (2) (2) (2) (3)
Dilatation of Bowman’s _ _ _ + , ++ - + , ++
space (1) (2) (2) (1)
Casts in the tubular _ _ _ + - +
lumina (4) (3)
Mean+S.D.  +++ : Marked, ++ : Moderate, + : Slight, = : Very slight, — : No alternations.

() : The number of aminals with lesion

Fig. 1 GFR of the rabbits before and after a single intraveous administration of CTZ or CEZ

ml/min

10 125mg/kg - 250mg/kg - 500mg/kg 1,000mg/kg
o1z ; % _>_£ %
51 L < B %
ol 1 ! ! 1 ! ! |
Before 3days Before 3days Before 3days Before 3 days
ml/min
10~  500mg/kg ~ 1,000mg/kg
5 - -

I ] ] !
OBefore 3days Before 3days
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TKREHEZEA L D A R E RE DILRE D B RIEE B
DEWREFCH SR (Fig. 13, 14), & 1,000
mg/kg RERTIXRMEE EROEHITERL LD, K
B2k IS onb KRR L LS50
TEAEMICEE DM XTI H 50 —Hic, IEMRME
EREELIEKRL, 85, AKL, $0, KEEZEHE
RAER IO F— v v REOILFESNZEICEZD bl
(Fig. 15, 16), L, L CTZ & CEZ oS5O
i3, REOHW, EMERIEDLRII -7,

2. 1H2[EEREREC X 5EE

1 H 2[E0 7 BEEGFRSIC X 2REOET), BHE
B XOBEE T Table 3~5, Fig. 4~7 &*xhFh -
FRlice EEAREDLDITYHF 1AL 2ml FoH
R DRI LIcZ LR X 57D TH BEITHAL
TV, NEBHELYESD CTRER—RICENER YR
2T, LLABETFRAVEAER LI,

YR EFEPCIL, FERSEZRL, 125 mg/kg %
5% CTZ #o 141k CEZ #D 2813, ThEhiaR
TR, THREREZZEL, RBHEBHRT7T~8HECRTL
1o

Fig. 2 PSP excretion of the rabbits before and after a single intraveous administration

of CTZ or CEZ

%
100 125mg/kg 250mg/kg 500n ‘kg 1,000mg/kg
CTZ
50
0 ! I ] I ! ! !
Before 3days Before 3days Before 3days Before 3 days
0
1@ 500mg/kg 1,000mg/kg
CEZ
50
0 ] ] !
Before 3days Before 3 days

Fig. 3 BUN levels of rabbits before and after a single intraveous administration of CTZ orXCEZ

mg/dl 125mg/kg 250mg/kg 500mg/kg 1,000mg/kg
100 (>117)
CTZ
50
—_— — 5‘//-‘-5;
0 1 | 1 i 1 1 1 I
Before 3days Before 3 days Before 3 days Before 3days
/d1
M 00  500mg/kg 1,000mg/kg
(>117)
CEZ
50
1 L 1 !
Before 3 days Before 3 days
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Table 3 Body weight of the rabbits administered CTZ or CEZ intraven-
ously twice daily for consecutive 7 days

Dose Rabbit Dosage period (day)
Drugs
(mg/kgX 2/day) No. 0 1 2 3 4 5 6 7 8
1 2.4 25 24 23 2.3 2.2 24 25 2.5
Control 0 2 2.7 2.7 2.7 2.5 25 26 2.6 2.6 2.7
3 2.5 2.5 24 24 23 2.3 2.3 2.4 2.4
4 2.6 2.6 25 25 23 2.4 25 27 2.7
64 5 2.4 2.4 2.3 23 22 22 23 24 24
6 2.4 2.2 2.2 22 22 21 20 22 2.1
CTZ
7 2.5 2.5 2,5 2.5 2.3 2.3 2.1 died
125 8 2,3 2.2 2.2 22 23 23 24 2.4 23
9 2.7 2.7 2.6 26 26 2.6 2.6 25 2.5
10 2.8 2.8 27 2.8 2.8 26 2.6 27 2.8
64 11 2.5 2.4 24 23 2.2 23 23 23 25
12 2.4 2,5 25 25 25 24 24 25 24
CEZ
13 2.7 2.7 2.6 2.6 25 25 26 2.6 2.5
125 14 2.6 2.5 2.4 24 25 2.4 2.2 died
15 2.7 2.7 2.6 2.7 25 2.6 26 2.4 died
(kg)
Table 4 Test for protein and glucose in urine of rabbits during administration
of CTZ or CEZ intravenously twice daily for consecutive 7 days
Urinary protein Urinary glucose
D Dose Rabbit D Y iod (day) r[l) v 8 iod (day)
rugs osage perio a osage perio a
& (mg/kgX2/day) | No. | Before g P Y Before g pe Y
1 3 7 1 3 7
1 - - + - - - - -
Control 0 2 * + - + - - - -
3 — - + — - - - -
4 - - + + - - - -
64 5 + + - + - - - -
6 + - + - - - - -
CTZ
7 - + - - - - - -
125 8 - + + + - - - -
9 + — - - - - - -
10 - - - - - — - -
64 11 + - * - - — — -
12 — + + - - - - -
CEZ
13 + + - + - - - -
125 14 - - + - - - - -
15 - - - + - — - —
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GFR, PSP, BUN ¥ XOI4f creatinine ZEDE
BEERERT RICX R L 2 BEBIERAE beabh
Teholc,

HREC b, UL EDBII R, ERRSH

Table 5 Kidney weight of rabbits treated
with administration of CTZ or CEZ
intravenously twice daily for con-

secutive 7 days

TRIZEWLTLRRBAEL R LY, EEEMNIELE - -
RS EMERIC L RAE LR OREREDAD 10 Drugs | (mopiixa| o | eieht (LR
Vo lE D, FEEOREICoU TR AT 25 Jay) | No- | Absolute(g) Relative(g%)
ThoBaicl, SBECIIEHITE, SURH I 1 16.00 0.70
b, BRI IB R T 5 - o Control| 0 2| mwal 0.55
3. 21 BRGERIC X B 8 3| 1.0 0.51
CTZ 7bvc CEZ o 50, 100 3 X 0¥ 200 mg/kg o é gg gg
B’E&% #EEMC 21 B Y 4 ¥ o BEERACRS L, 6 11:95 0:55
2HIREE, BHEECHIITTEE T oOLT BRI L CTZ ; 62 6
7oo BHhickEEr Table 6 ~11 35X ¢ Fig. 8 ~11 15 8 10.93 0.51
ZxhZhiLic, CEZ T 100 mg/kg 58 E 9 10.72 0.44
<, CTZ it 200 mg/kg 58 chkE (Fig. 8) o 10 15 45 0.5
i, BEE (Table6) 3 X 0 K&E (Fig.9, 10, 64 1 14.65 0.60
11) oA RERERLZ LR, RE (Fig. 9, 10, 11) CEZ 12 15.63 0.62
TRV THRPOEARD D, EHOEERALII, 13 14.78 0.60
#7: CEZ o 100 mg/kg #& 200 mg/kg FED% 14 125 14 16.20 0.69
MY ESBRA% 8 HEICH T D 2~ 3 HET X W AERAD, 15 16.00 0.66

Fig. 4 GFR of the rabbits treated with CTZ
or CEZ
for consecutive 7 days

intravenously twice daily

Fig. 5 PSP excretion of the rabbits treated
with CTZ or CEZ intravenously twice
daily for consecutive 7 days

ml/min
10 -
Control E é
o 5
I N R Control
64mg/kgX2/day 125mg/kg X2/day
ml/min
101 101
crz ——
O 5k / 51
CTZ
| | | ]
64mg/kgX2/day 125mg/kg X2/day
ml/min
10 / 10
CEZ ﬁ / -
© 5r 51 CEZ
1 | 1 ]
Before 7days Before 7 days

PSP excretion

%
00F —
—_—
50+
I N E,
% 64mg/kgX2/day % 125mg/kgX2/day
100 |~ 100 |-
e — /
\
50 - 50 -
! | ! |
% 64mg/kgX2/day % 125mg/kgX2/day
100 100 -
=
50 50+
1 ] L 1
Before 7 days Before 7 days
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Fig. 6 BUN levels of the rabbits treated
with CTZ or CEZ intravenously twice

daily for 7 days

Fig. 7 Plasma creatinine levels of the rab-
bits treated with CTZ or CEZ intra-
venously twice daily for 7 days

mg/dl mg/dl
30 . . 2. oF . . : .
Control 20F * % HEE S S I Control * : s R S .
10 Drug administ.? 1.0 . & ¢ o !
Lt R R Drug administ.
mg/dl mg/dl S T L N R T WL
CTZ 30 : CTZ 2.0 i . . ¢
64mg/kg 20k * ; ct s : $ ¢ ¢ 64mg/kg . M : - .
X2/day 10F s et . X2/day 1 ol “ el LI
T N L T T T
mg/dl me/dl IS I A S T W ; T |
CTZ 30 : .. . crz 20 . . .
125mg/kg 20 C % o4 F P @ d ow oo 125mg/kg I
X2/day 10 . X2/day 1.0F b : *
[ L T T S N T
mg/dl mg/dl I S L T T T T L
CEZ 30 . . . CEzZ 2.0 | -
64mg/kg 20 ° ; i s H : - 64mg/kg T e . a s v ° : .
X 2/day 10k X2/day 1 ok c . LI
N R L S T S T R T T
S T A T S R T M T |
mg/dl mg/dl .
CEZ 301 <. cez 20 .o
125mg/kg 20F * & gyt N 125mg/kg R : L - -
x2/dsy ol .. X2/day 1.0 Y %oy " "8
i L 'l
—12-—11 0 i 2 LIS éll l5 6'5 7 E'i days LTI
—2—10 1 2 3 4 5 6 7 8 days
Table 6 Food consumption of rabbits during intravenous administration
of CTZ or CEZ for consecutive 21 days
Average food consumption (g/day/rabbit)
Drugs Duration in d Total % of
uration in days ota
(mg/kg/day) d e Control
1-3 4-6 7-9 10-12  13-15 16-18 19-21
Control 142.3 143.1 132.0 139.0 142.7 148.8 154.7 3007.8 100.0
50 CTZ 130.0 137.4 141.7 146.7 146.0 142.8 156.5 3003.2 99.8
CEZ 136.9 148.9 137.7 143.0 150.7 145.5 151.8 3043.4 101.2
Control 161.7 169.8 173.0 166.3 168.1 166.3 175.1 3541.8 100.0
100 CTZ 171.9 158.1 169.6 165.5 192.6 177.3 183.3 3655.6 103.2
CEZ 76.9 66.0 99.3 83.7 95.1 94.4 121.8 1902.3 53.7
Control 186.2 171.6 181.6 167.5 184.0 192.7 172.6 3768.8 100.0
200 CTZ 88.4 131.3 145.4 137.7 140.3 164.2 152.7 2879.8 76.4
CEZ 52.9 88.2 99.6 152.9 154.7 192.3 157.0 2692.8 71.4
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Table 7 BUN and plasma creatinine levels in rabbits during intravenous administration
of CTZ or CEZ in a dose of 50 mg/kg for consecutive 21 days
BUN (mg/dl) Plasma creatinine (mg/dl)
Rabbit -
Drugs No Dosage period (day) Dosage period (day)
e 0 7 14 21 0 7 14 21
1 27.6 21.4 20.5 23.9 1.85 1.29 1.58 1.58
2 26.9 22.9 21.0 28.7 1.75 1.92 1.48 1.97
Control 3 21.6 19.8 21.4 22.6 1.85 1.77 1.54 1.39
4 26.7 20.5 20.1 26.2 1.65 1.69 1.58 1.68
5 25.1 22.0 21.4 26.0 1.80 1.58 1.86 1.68
6 28.3 22.3 25.4 22.6 1.69 1.77 1.85 1.39
7 25.5 21.9 22.2 28.3 1.3 2.08 1.86 1.95
CTZ 8 28.1 20.1 22.4 23.7 | 1.32 1.72 1.51 1.72
9 27.6 19.3 24.0 25.6 2.04 1.71 1.69 1.60
10 24.9 21.0 26.7 24.9 1.64 1.78 1.85 1.65
11 21.1 21.4 25.0 26.2 1.85 1.77 1.85 1.77
12 25.3 22.3 21.3 23.8 1.85 2.00 1.86 1.55
CEZ 13 28.2 21.7 21.4 25.0 2.12 1.85 1.78 1.52
14 28.0 29.6 22.6 22.6 1.65 1.71 1.69 1.83
15 26.0 21.9 19.8 24.7 1.63 1.91 1.52 2.00
Table 8 BUN and plasma creatinine levels in rabbits during intravenous administration
of CTZ or CEZ in a dose of 100 mg/kg for consecutive 21 days
BUN (mg/dl) Plasma creatinine (mg/dl)
Rabbit N .
Drugs N Dosage period (day) Dosage period (day)
0.
0 7 14 21 0 7 14 21
1 22,7 21,1 21,5  19.9 | 0.75  1.59  1.76  1.52
Control 2 21.9 19.4 22.5 22.1 0.78 1.84 1.59 1.54
3 17.3 20.6 24.1 25.3 0.75 1.73 1.67 1.53
4 18.5 19.8 23.6 20.4 0.78 1.73 1.84 1.80
CTZ 5 20.4 18.2 23.8 21.3 0.97 1.86 1.40 1.12
6 23.4 17.0 23.4 22.3 0.97 1.86 1.57 1.72
7 19.0 - - 1.05 - - -
CEZ 8 20.5 16.9 22.7 25.0 0.89 2.02 1.87 2.10
9 19.6 22.7 20.2 21.3 0.78 2.00 2.11 1.86
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Table 9 BUN and plasma ceatinine levels in rabbits during intravenous administration
of CTZ or CEZ in a dose of 200 mg/kg for consecutive 21 days

BUN (mg/dl) Plasma creatinine (mg/dl)
Rabbit - "
Drugs No Dosage period (day) Dosage period (day)

) 0 7 14 21 0 7 14 21
1 18.6 20.4 25.2 24.3 1.95 1.79 2.13 1.70
2 23.2 27.9 28.0 26.9 1.81 1.81 2.09 1.77
Control 3 19.8 24.2 23.2 23.3 1.67 1.63 1.70 1.53
4 20.6 22.3 22.9 23.6 1.70 1.66 1.95 1.72
5 21.2 26.7 26.3 22.0 1.95 1.79 1.81 1.52
6 23.2 24.3 23.7 26.3 1.86 1.95 1.72 1.37
7 25.5 26.2 28.1 33.0 1.86 2.05 1.95 2.06
CTZ 8 24.7 32.9 35.8 33.3 1.63 1.95 1.94 1.55
9 20.8 19.6 28.3 30.3 1.74 1.93 1.90 1.77
10 21.6 27.1 20.8 27.0 1.79 1.98 1.93 2.54
11 24.4 27.1 25.4 28.1 1.82 1.86 2.02 1.70

12 24.5 93.7 - - 1.74 10.68 o —
CEZ 13 21.7 24.3 26.4 23.7 1.67 2.16 1.81 1.77
14 21.1 22.4 29.6 26.0 1.67 2.23 1.84 1.67
15 20.9 23.9 21.4 30.7 1.67  1.98 1.95 1.77

Table 10 Renal function of rabbits before and after intravenous administration of CTZ
or CEZ for consecutive 21 days

Dose . Rabbit PSP excretion (%) GFR (ml/min)
Drugs
(mg/kg/day) No. Before 21 days Before 21 days
1 85.0 80.3
2 76.3 86.6
Control 3 78.5 92.0 - -
4 80.8 90.5
5 69.3 83.4
6 68.4 90.4
7 75.5 82.5
50 CTZ 8 87.0 88.2 — -
9 83.5 89.7
10 79.7 79.9
11 84.2 88.5
12 86.4 77.9
CEZ 13 70.2 92.0 - -
14 75.7 83.5
15 '88.3 80.6
1 69.5 84.5 8.45 8.07
Control 2 84.2 87.0 6.94 4.80
3 64.7 92.0 5.52 5.79
4 87.0 90.2 11.71 4.83
100 CTZ 5 63.5 91.5 9.40 7.06
6 81.4 84.5 8.43 5.38
7 91.5 - 7.05 -
CEZ 8 81.4 91.5 7.06 2.97
9 86.5 79:2 ’ 7.32 3.89
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Table 11 Test for protein and glucose in urine of rabbits during

ration of CTZ or CEZ for consecutive 21 days

intravenous administ-

Urine protein

Urine glucose

Dose Rabbit
Drugs Dosage psriod (day) Dosage period (day)
(mg/kg/day) No.
0 7 14 21 0 7 14 21
1 + + + + - - - -
2 + 3 + + - - — —
Control 3 - + + + - - - -
4 O e e e e
5 £ x| -1 x| -1 -1-1-
6 £ | — | x| x| =] =1 =] =
7 * + - + — - — -
50 CTZ 8 + + - + - - - -
9 - x|l x| =] -1-1-=
10 + x| x| = =1=-1-1-=
11 e e T e A B
12 -l x| x| = =] =1]-=1-=
CEZ 13 + |+ | x| x| =1 =1-1-
14 £ - x| x| =] =1]=-1-
15 + | % | - | = | =] -
1 + x|+ | x| = | = | - | -
Control 2 + + + + — - - -
3 + | x|l x|+ -] -1-1-
4 ++ |+ ]+ =] ==~
100 CTZ 5 £ | x| x| x| = =1]-1]-
6 + + + - - - - —
7 + -
CEZ 8 + + + - —_ - -
9 - + + + - - - -
1 £ | x| =] x| =|=-1=-1=-
2 - + + + - — — —
Control 3 + + + * - - - -
4 + + + + - — — -
5 -l x| x|+ =-1-1-1-=
6 £ | = x| x| =1 =1=1-=
7 + - + + - - - —
200 CTZ 8 + + + + - - - —
9 x|+ |+ | -] =-1-1-
10 + + + + - - — —
11 + - + + - — — -
12 £+ |+ | | -] =
CEZ 13 + + + + - — — —
14 £ |+ x|+ | -] -1-=1-=
15 + + + + = - —_ —
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TH, AR, EHSEnHAbh,

BUN (Table 7, 8, 9) 1 CTZ, CEZ & 3,1 200
mg/kg 50D 56105 b 34ITEEC LR L,
50~100 mg/kg REFHETIIE{LL A T2,

Fig. 8 Body weight changes of rabbits tre-
ated with intravenous administration
of CTZ or CEZ for consecutive 21 days
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FDi3hs PSP HtR, GFR, [M#F creatinine, [
A% (Table7,8,9, 10, 11) KXFEFXALRELH»
1o

BolEMATE X, CEZ 200 mg/kg 580 H
FUTh R RPN, TD5b 1FICKE
RECH/ N K AN SEH R I hic, MEBFERTIE,
CEZ ## 54| cRECKEaMs 2 LIcBC s\ T Fig.17
ZRT X5, EMREE EROEE, RKILESRE
BN ERD B, T DIRMEREDRME EROIE#{LR
WL EE R RN RIER E LTRD bR
@ EIgH - 7c (Table 12), 7o R THITIRE BRI
EE R RILH 5 TedVED 7 ARERER S THRT LcfE
FRED H M IR REE I A B b i,

% -

Cephalosporin C ZIIAME L, EERANCIEL ER
ThTkbh, BEHCBELCEERODILWIIEHET
HDHZEDHALMCENRT VD, TDEITKREDE
FBEhLE IS, BEEYRET AT, fix
¥, Cephaloridine (CER) oI 512, R kil
CEBECEEL, Folkcdic EREROEENRERT
HLDEEZ LR TWAY,

CTZ 1z CEZ :ELlo{k¥#E%HT5 Cephalos-
porin C ZOHAEHWHET, 5 b, YVHFBIVRL
BRPREH 5 IEEFIRNIR ST 5 & T O KT BRE

Fig. 9 Amount of water consumption and urine volume of rabbits during intravenous
administration of CTZ or CEZ for consecutive 21 days
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Fig. 10 Amount of water consumption and urine volume of rabbits during intravenous
administration of CTZ or CEZ for consecutive 21 days
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Fig. 11 #;Amount of water consumption and urine volume of rabbits during intravenous
administration of CTZ or CEZ for consecutive 21 days
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b0 FBEHLLEChICEMEh, CTZ oMtk
%Rz ftio Cephalosporin ZyiAHEICHE L T
EL \ & %bh-—cb ‘Z) l)2)3)°

LEhi-T, KEREDHA, REEEHO CTZ ik
—RHEBEECETL LTINS, T THAIX
CTZ o biexids BHEEOHEL THIT 5 DI,
BEEOREHELL TV Y F VT 5 B8
DWTHRERK TR LA ERAEhTW5% CEZ & ¥
it L,

CTZ # 1 [EIHRAIRE LI-RR, BIENS X UBE
B8y 250 mg/kg UITFTORETRZ bR T2
A%, 500 mg/kg FETIXERE, 1,000 mg/kg HE5E
TIRIEETH - oo BET B UREMMBEMTITEA
g bl & LICHEE, AKX, REEOLREDE
R EED BRI, VWoiE 5 CEZ o 500 mg/kg
I Xt 1,000 mg/kg FHETL CTZ LizsABEEOK

BT 78 O R B REM B A2 b hic,

ATKINSON et al® 3 CER » v 4 X HRAREDH
BT HBIRPRE LT BoRENEAR b1
100 mg/kg LA ETH B BT 5B,

W5, w9 ¥z CEZ X8 CER »&%kAD
BUWIE ETHRELIEOB~D #Eix CEZ 58T
250 HBH\ ik 500 mg/kg LlE, CER #REHTIX64
HHMT 125 mg/kg P EMBRDLR, KERSHT
FRIRAIC S REAREC LA REE A RLE L
5, WL EDRENARBTKFL TAbRhLBN
T\ B,

¥, BAD S, HAE® bk, vH¥ic CER »5\»
1% Cephalothin (CET) ##kN#H%xE L TEE®»#%
ifLice =%, CET i3 200~600 mg/kg THizd A
CRERZ LN 5o, CER (3 100 mg/kg L
TREEYRLE LEEENARCKTFEL TALRICE

Table 12 Summary of autopsy and histological findings in the kidneys of rabbits treated

with intravenous administration of CTZ or CEZ for consecutive 21 days

Dose 50 mg/kg/day 100 mg/kg/day 200 mg/kg/day
Drugs | Control| CTZ | CEZ |Control| CTZ | CEZ |Control| CTZ | CEZ
No. of
rabbit 5 5 5 3 3 2 5 5 4
16.33 15.68 15.23| 16,16 17.33 12.84| 16.66 14.92 14.68
i . Absolute(g) | £5'1" 12763 £1.96| £2.17 +2.35 +£1.91 +£2.29 +0.66
ideney weight
. 0.49 0.47 0.44 0.53 0.55 0.55 0.48 0.46 0.45
(L.+R.)  Relative(8%) | 10705 +0.04 £0.05| £0.06 +0.02 +£0.06 +0.04 £0.02
Gross findings
Swelling — - - - — — — — —
Tiny greyish-white spots - — - — - - — - (+)
1
Granular surface - - — - - - - - +
(1)
Histological findings
Tubular dilatation + + + - - - + + -
(3) (1) (2) (1) (2)
Cortical tubular
degéneration & necrosis - - - - - - - - (+’)“
1
Interstitial round cell
infiltration + - - - - - — - —_
(1)
Mean *S.D.,++ : Moderate, + . Slight, & : Very slight, — : No alterations

() : The number of animals with lesion

* Calcium deposition in the proximal epithelium
Two rabbits that received 100 or 200 mg/kg/day of CEZ were dead until termination of the drug

medication.
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Fig. 12 Kidney of male rabbit on 7 th day after single administration
of CTZ 250 mg/kg, i. v.

No histopathological changes were observed. (H & E x 200)

Fig. 13 Kidney of male rabbit on 7 th day after single administration of
CTZ 500 mg/kg, i. v.

T e .a:‘?sﬂ*‘“

Note focal necrosis of the proximal epithelium and slight dilatation of
cortical tubulus. (H & E x 200)
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Fig. 14 Kidney of male rabbit on 7 th day after single administration
of CEZ 500 mg/kg, i. v.

ik

Note calcium deposition, necrosis of the proximal epithelium and slight
dilatation of cortical tubulus. (H & E x 200)

Fig. 15 Kidney of male rabbit on 7 th after single administration of
CTZ 1,000 mg/kg, i. v.

Note marked necrosis and calcification of the proximal epithelium,
and dilatation of cortical tubulus with flattened lining epithelium
and Bowman’s space. (H & E x 100)
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Fig. 16 Kidney of male rabbit on 7 th day after single administration of
CEZ 1,000 mg/kg, i. v.

Note marked calcification, desquamation of the proximal epithelium, and
dilatation of cortical tubulus with flattened lining epithelium and
Bowman’s space. (H & E x 100)

Fig. 17 Kidney of male rabbit receiving CEZ 200 mg/kg/day intravenou-
sly for 21 days

Note localized calcium deposition of the proximal epithelium. (H & E x 200)
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WMELT W5, ARBRORMEC I L, v FekwTt CTZ k1
PEDOBREERALTARBE, 1EEREXS CTZ H 1 [@ 100 mg/kg % 21 HEEGGEHRARETEI

OB THHEDHX LMD Cephalosporin C HIE
K& Kk Uicss4, CER>CTZ=CEZ>CET 0k 57
fIES&ieh CEZ LIZRAEEEZELLRS,

—RCHIENEC X % RBYFEDERC Hlc» TUXE D
FERC X » CHEBRIY, #RAE, bW HANRILE
B LD THAMNEER Y, LEOVIEWEYER
THEHELD D, FLRORETCRELECTS
BRUENBE - TWB I ENEL, TOLDHREY
BB DB, ZDX 5 cBEsb, EROREHE
PTEALHRTE MTEWIKBBIZ LT, Z0LEeMT iR
THZLENEETHBERbIhB, L2 T, YHFL1
H 2 [\ 7 BRERKSRAREGOEBRE TV, Bkk
I E Y BEERY 7o O ONC AR SR B ET L e RS,
RO L EDTEADORIMC L5 LB b LA
HOFRAZ LRI L anb b, Bior+ 588
WTFhO BEFCLEDDRIE Ao, XHIT 21 A
DEFHREREETIL 100 mg/kg 52D CEZ #icg
S EENALR, 3FF1FANRET L, LarLix
o, BHEELLOCIREBENCZOFEIRDLRK
M otoo FofE L 200 mg/kg #2580 CTZ gtk BUN
RETERL, CEZ BTkl HIcEEOBREMEILN
Hofuo 1HEFT, TH, BUN o kH#2LT
T Lo LicdioT 200 mg/kg #H5ED 21 HREE
HERPIIR S TILE R E LBETIIH 5 BENTLD
DI BEN I BEENEDOND VL D,

PERKINS et al® X 5t, 49 ¥ CER kXU
CET #% 25~250 mg/kg, 1B 2Ol 21 BREIEA
#E LR, CER Tt 100 mg/kg AT Tk Bicst
T B BT I - 1ot 200 mg/kg L EDHE TS
3~ 4 HERICHIMHEMIZECET LT3, CET Tk
200~500 mg/kg FET ENREEICEME BEE K
JEMZ LD R D ey, BB RELERD TWhinls,

HFIWH9L 7 4 ¥ iz CER % X ¥ Cephalexin(CEX)
%* 1H 1[E, 3~4 HHE#EREERERSL, CER 150
mg/kg D EOHREIC L ) AREKREMHCBEBEED 5\
FRe (HIRM I OB CRELXZRD T B0,
CEX Tit 150 31 0r 200 mg/kg @R B
REERRDIEBNTNS,

U EoX#eliEx 58 LT, CTZ 0#EffERS
XD BERIIZTEEDHRX %o Cephalosporin
C L i+ 5L, CER>CTZ=CEZ>CET o
Bzt BSFbh, CTZ oB#HEMI: CEZ A% TH
2H0EBbhb,

LU THELYRIEIRWLDEEL B ENTE, &
DRRILe toFECHBETSL, i) KEDOARL
tho IHIT, VHFIXELK, OEHHEOFTLE
BUYRBALSTVEY THAZ L BRCARS L,
CTZ 11 CEZ AR BHE N EbDd THRRWEYT
HHrEBbhb,

#® 5

CTZ kvt CEZ # v ¥ 1[@#IkAS L1 H
2[E]7 B 72w Lix 1 H 1[0 21 HEOERBIRNRS
TV, BEEL OO BERECNT 5 B EY Lk
HL, KDX 5 ATRE B,

1 Bl RARS0E 4, CTZ (% 125, 250, 500 ¥k
' 1,000 mg/kg DOAETHRETLICHEE, 250 mg/kg
UToREETIIRETNERENRLED ORI -
7=, 500 mg/kg # 58Tz GFR, RPF, m#f/ L7
F=>, BUN, PAH 5, K¥, RELOKEOUEH
REnb 580 1~2fic BEOBEMERTABESL
oo ¥RBEORBHFTRTIXEEDOKELEBRIEARD
N, MBI RAE LR IR B DB F ik
BREENBEINIEE TH o1 1,000 mg/kg
BECEEREBER TR, ARMCKREDOKE
{t, BEOHLs XOEAN RGN, M ERMR
WERRLE LU E ADORKIL, B, REEER
DIEMELIs CEARELNED LRI, V5T 5, CEZ
Z2o\WWT¥ 500 mg/kg X0t 1,000 mg/kg D5
kb CTZ oL iz ALABEC, BRBIELLY
CERERIEENBZE INT,

7 BERSERARE0%HE, CTZ X' CEZ 0
Wil 64 mg/kg s XY 125 mg/kg D 1 H 2[R
Bizw U Th B SO BENELIZAD Rt 5
7o L LR ERCI\C CTZ 11 3 ¥+ 141, CEZ
Tk 3 fild 2 FIAFET- L7,

21 BRS04, CTZ X0t CEZ
50 mg/kg HETIL BriIE i BHixabhitho
1o, 100 mg/kg ¥ 5B Tt CEZ #o 34t 1 FI%
TLi, CTZ L LBOoRFEIBEEIR L,
7o 200 mg/kg HERTRBETIDHLIXHEHOH
CXTARENEEI R, ¥, CEZ #5054
1 BN Lo WTFRORETHIC IS\ T KMtk
RBOBENZLIICH, FORRICOWTTHALATIX
£\

(=¥

X [
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COMPARATIVE STUDIES ON THE EFFECTS OF CEFTEZOLE
AND CEFAZOLIN KIDNEYS IN RABBITS

RIKIO NIKI, MORIO KAKIMOTO, MASAYOSHI USAMI,
SHIGEO SUZUKI and YOSHIO TAKAGAKI

Research Laboratories, Chugai Pharmaceutical Co., Ltd.

Potential nephrotoxicity of ceftezole (CTZ) and cefazolin (CEZ) was studied in rabbits by intravenous

injections.

A single injection of 125, 250, 500 and 1000 mg/kg of CTZ or CEZ caused a dose-related renal injury. This was

confirmed by the results of tests of clearance (PAH), PSP excretion, BUN and protein and sugar in urine, and also

by macro- and micro-scopic examination of kidneys. CTZ or CEZ injection of 500 and 1000 mg/kg resulted in
alteration of renal functions and caused a necrosis of proximal tubules, while 125 and 250 mg/kg administrations
did not cause a renal injury.
In rabbits injected CTZ or CEZ, twice daily for 7 consecutive days at a dose of 64 and 125 mg/kg, no
abnormalities were observed to be attributable to the drug treatment in both renal functions and kidney structure.
CTZ or CEZ injections at doses of 50 and 100 mg/kg/day for 21 consecutive days would have been not caused
a renal injury, while 200 mg/kg dose caused a slight alteration in renal functions, and CTZ injection at doses of

200 mg/kg/day caused slight necrosis to the least extent in proximal tubules.

CTZ seemed to have much less nephrotoxic potential than CEZ.



