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B : CER #ft5.<=v R (1.3~5.0g/kg) T35 EIC
I UC Bl MRS BRI 1) B R T-IEE R O 3EAS
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B EA L LIORENRB L, Lo LRERER X O
MBI VLT EREMIZAD LRI 5 7,
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Table 1 Effect of Cephacetrile, Cephaloridine, Cephalothin and Cefazolin on renal functions
at 24 hours after a single subcutaneous administration to mice

Cephalosporin Dose (g/kg) D/T* Proteinuria Glycosuria BUN**
3.8 0/5 - - -
. 5.0 0/5 - - -
Cephacetrile 6.5 0/5 _ _ _
9,75 0/5 - _ -
1.3 0/5 +H o~ -
1.7 0/5 H it _
‘e 2.2 0/5 + G~ —~H
Cephaloridine 2.9 0/5 H# ottt it
3.8 0/5 +H H +~+
5.0 0/5 +H +~H o~
3.8 0/5 — _ _
. 5.0 0/5 - — -
Cephalothin 6.5 0/5 _ _ _
9.75 0/5 - - -
3.8 0/5 — - -
. 5.0 0/5 - - -
Cefazolin 6.5 0/5 _ _ _
9.75 0/5 - - -
Saline / 0/20 - - _

*=Death/Total

**=Blood urea nitrogen

Table 2 Histopathological changes of kidney and liver at 24 hours after a single subcutaneous
administration with Cephacetrile, Cephaloridine, Cephalothin and Cefazolin to mice

Cephalosporin

Kidney

Liver

Dose (g/kg)

Hyaline cast or
hyaline droplets

Pyknosis or necrosis
in epithelial cells of
tubles

Clearing, swelling and
yknosis of hepatocytes
in centrolobular area

Cephacetrile

3.8
5.0
6.5
9.75

Cephaloridine

1.3
1.7
2.2
2.9
3.8
5.0

FEFF++

Cephalothin

3.8
5.0
6.5
9.75

Cefazolin

3.8
5.0
6.5
9.75

Saline
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Table 3 Effect .of Cephacetrile, Cephaloridine, Cephalothin and Cefazolin on renal functions
at 24 hours after a single subcutaneous administration to rats

Cephalosporin Dose (g/kg) D/T* Proteinuria Glycosurea
3.8 0/5 - ‘ -
5.0 0/5 - : -

il

Cephacetrile 6.5 0/5 _ _
9.75 0/5 - ()
2.2 0/5 — et it
2.9 0/5 +~+ H~t

Cephaloridine 3.8 0/5 H H~t
5.0 1/5 H~t +~Ht
6.5 2/5 H~ + -~
3.8 0/5 - _
5.0 0/5 - -

Cephalothin

P 6.5 0/5 —~D —~GD
9.75 2/5 - -
3.8 0/5 - _
. 5.0 0/5 - -

Cefazolin 6.5 1/5 _ _
9.75 2/5 - _

Saline / 0/20 - -

*=Death/Total

BRI d o tco 7o CEZ 6.5g/kg ¥ 5-5F REED T
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Photo.1 Mouse kidney, saline treated control.
Normal structure. (PAS stain, > 148)

Photo. 2 Mouse kidney, treated with CER
2.9g/kg. Necrosis and marked
hyaline droplet degeneration of
renal tubules and PAS positive
hyaline casts in lumen.

(PAS stain, x148)

Photo.3 Mouse liver, treated with CER

2.9¢g/kg. Normal structure.
(H.E. stain, x148)

Photo. 4

Mouse liver, treated with CER
5.0g/kg. Swelling and peripheral
necrosis of hepatocytes.

(H. E. stain, x160)



Photo. 5

Photo. 6

Photo. 7

Photo. 8

Photo. 9

1976

Rat kidney, saline treated control. Normal
structure. (PAS stain, x148)

Rat kidney, treated with CER 5.0g/kg.

Hyaline cast in lumen. Desquamation
(arrows) of epithelial cells of renal tubules.
(PAS stain, x148)

Rat kidney, treated with CER 6.5g/kg.

Necrosis (small arrow), vacuolar degenera-
tion (large arrow) and desquamation of
epithelial cells of renal tubules. Hyaline
cast in lumen. (PAS stain, x148)

Rat kidney, treated with CET 9.75g/kg.

Marked necrosis and degeneration of renal
tubules. (PAS stain, x<148)

Rat kidney, treated with CEZ 5.0g/kg.

Normal structure. (PAS stain, x148)
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Photo. 10 Rat liver, treated with CER 9.75g/kg.
Normal structure. (H.E. stain, Xx148)

Photo. 11 Rat liver, treated with CET 9.75g/kg.
Submassive central necrosis of hepatocytes.
(H. E. stain, x60)

Photo. 12 Rat liver, treated with CEZ 5.0g/kg.
Normal structure. (H.E. stain, x148)
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Photo. 13

Photo. 14

Photo. 15

Photo. 16

Photo. 17

Rabbit kidney, saline treated control.
Normal structure. (PAS stain, x148)
Rabbit kidney, treated with CER 400 mg/
kg. Necrosis, hydropic degeneration and
atrophy of epithelial cells of renal tubules.
Hyaline casts in lumen. Normal-appearing
glomerulus. (PAS stain, x148)

Rabbit kidney, treated with CET1600mg/
kg. Hyaline droplet degeneration (arrow)
of epithelial cells of renal tubules.

(PAS stain, x148)

Rabbit kidney, treated with CEZ 1600
mg/kg. Slight necrosis and marked dege-
neration of epithelial cells of renal tubules.
(PAS stain, x148)

Rabbit kidney, treated with CEC 800 mg/
kg. Normal structure. (PAS stain, x148)
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Table 5 Histopathological changes of kidney and liver at 24 hours after a single subcutaneous
administration with Cephacetrile, Cephaloridine, Cephalothin and Cefazolin to rats
Kidney Liver
Cephalosporin Dose (g/kg) Hyaline cast or hyaline | Pyknosis or necrosis in g;if;rsligs’ o?féli:tgo c;?e(i
droplets epithelial cells of tubles| ;=% - © rol obulalx)- area
3.8 - - -
Cephacetrile g g : : :
9.75 - - -
2.2 ——~t ——t -
2.9 -~ —~+ -
Cephaloridine 3.8 + +~+H -
5.0 + +~+ -
6.5 + H~t -
3.8 - - -
. 5.0 - - -
hal
Cephalothin 6.5 —— _ it
9.75 —~+ —~+ +~H
3.8 - - -
. 5.0 - - -
Cefazol
efazolin 6.5 _ _ _
9.75 - - -
Saline / - - -

Table 6 Effect of Cephacetrile, Cephaloridine, Cephalothin and Cefazolin on biochemical values (mean+
S.D.) of plasma at 24 hours after a single intravenous administration to rabbits

Total . .
. Dose |Number Ca cholesterol BUN#* Creatinine LDH* GOT*
Cephalosporin (mg/kg) of
animal mg % mg % mg % mg % mU/ml mU/ml

200 5 13.78+0.58 61.8+13.7| 19.4+ 4.1 1.2 +0.29]114.44+ 31.5 48.24+ 6.1

Cephacetrile 400 4 13.75+£0.52( 58.54+19.1] 22.54 4.4| 1.45+0.55[135.04+ 64.2| 53.8+13.6

P 800 4 13.65+0.34] 59.3+11.8 16.8+ 1.7 1.38+0.39223.8+155.9] 77.54+32.1

1600 3 12.87+0.85 55.7+410.0] 18.2+ 3.6 1.33+0.42|143.3+ 92.2| 71.3+29.8

50 4 13.0 +0.54] 58.8+19.3 19.1+ 3.3 1.4340.13|100.5+ 38.5 57.5+ 6.8

1. 100 4 14.15+0.62| 56.8+425.9] 23.6+ 8.8/ 1.254+0.17} 99.8+ 4.1 91.34+56.9

Cephaloridine

200 4 12.6 +0.56] 78.8+32.5 54.3+25.7| 2.35+0.77]127.04+ 52.6[ 87.5+436.9

400 4 12.18+1.3 | 68.3+18.8 57.8+ 8.1 2.73+0.71|115.5+ 24.2] 80.0443.4

200 3 13.0340.25 79.74+19.6| 25.04 3.5 1.67+0.06/119.7+ 60.6] 47.3+15.0

Cephalothin 400 4 13.5 +0.87] 71.3+16.7| 25.3+ 5.4 1.5 +0.17|131.74+ 14.4] 74.3+ 1.5

P 800 4 12.9 +0.73] 68.84+12.9] 23.6+ 2.1 1.2 +0.29/162.84 50.1f 86.0431.8

1600 3 13.9 +0.36] 80.0423.8 23.4+ 4.3 1.4540.17[169.04 52.1] 70.0411.5

200 3 10.8 +0.72| 71.04+ 5.6/ 20.5+ 5.6 1.1 +0.1 [318.3+155.3] 91.3+ 3.2

Cefazolin 400 3 11.0 £1.57, 90.0413.2| 52.0+22.5 2.38+0.97(199.7+225.8 80.7+66.5

elazo 800 4 |10.78+0.9 | 70.8+ 5.1| 34.8412.0] 1.88:+0.55134.0+ 79.5 83.8+50.8

1600 2 10.9 +0.52| 105.7+51.4| 43.5+12.4] 2.1 +0.26|141.7+ 51.1} 100.0+ 2.0

Saline / 46 13.98+0.84| 58.7+14.2 20.2+ 4.0/ 1.2 +0.26( 92.9+ 32.7| 52.8418.7

*=BUN...Blood urea nitrogen
LDH...Lactic acid dehydrogenase
GOT...Glutamic oxalacetic transaminase



VOL. 24 NO. 1 CHEMOTHERAPY 103

BTAEOHBELIBD LR, MRE LR OB 2.2
g/kg EHTSHAPLIMACREL, HEEACHEL
THREOEBNBD b, Lo LESE, RikEks
IUHERL, WThoBHTh L SREMIEDLR
hr oo

CET 6.5g/kg ##5-5 » b T5Hsh 14, 9.75g/kg
BE 7 v + TSI 2 PICHIRE LRI 2R FIEE
¥ LORIREEC ST A TFREOHB B b
AU TLL & KRB L BB d - oo

CEZ X0 CEC #5455 , b (3.8~9.75g/kg) T
BBl b ESRERAD LRI T,

FF:CET ##55 , b (5.0% X0 6.5g/kg) TFh
Zn 56k 34, 9.75g/kg B#E& 7 » b TIRLFTH/D
R OEOFMIRIOIER, ®BLe b B RE
L, 5@d 1 GIChTFAIRSESE & A - IRBE R D 6
nice

CER, CEZ 35 X0t CEC # 5.5 , 1 (3.8~9.75g/kg)
TR E LA RERAD g -7,

3) TyF

a) HERER

Cephalosporin 554k D BRI TS 24Ktk 0 MK A
(b2l E% Table 6 iR Lico

CER 400mg/kg ##&5 v 4+ C Ca 12464 2 TIE
FMELT % CTH LKA Lz, BUN, creatinine (3%
LEECIECTHE LM LR Lico B2 VAT rR—1,
GOT iz —EDEMIZA LRIV A, FiFiL 200mg/
kg 5o Fo 444 2 L, #%EI1X 100, 2003 X0
400mg/kg BE V¥ ¥ T, FhZTh 46+ 1 ANEREME
HERER L,

CET 800mg/kg # 5 v+ X0 4 f# 1 flic GOT o,
1600mg/kg 5+ FOAPP 1 HACLa VAT v —
NDOERPTAD LRI, FDMOREMEIE 200~1600
mg/kg & UHFCR—EOEMILDIT, »o%
DOEB S EFEOTHEA TS - 7o

CEZ $#5 v+ ¥0 Ca (% 200mg/kg LA LD 5B T
3B 5 cimA L, BUN (2 400mg/kg iy 5 7+ % C 3
Bl 3 B, 800mg/kg ByL v+ ¥ TiL 4 4k 3 4, 1600
mg/kg Ly HFTL2H+F 26T, Fi: creatinine
13 400mg ¥ XO° 800mg/kg HEVHFTIIERTH
1675 1600mg/kg #5 v F IR LN REELT
Lo F7 GOTH REMERT OLXEREHTHR
TN —EDEAZR IR -2,

CEC 400 mg/kg #5 7 ¥ D 4 7 1 §25 creatinine
D, 800mg/kg #h- v+ D 44)F 1§23 LDH ¥ X

Table 7 Histopathological changes of kidney and liver at 24 hours after a single intravenous
administration with Cephacetrile, Cephaloridine, Cephalothin and Cefazolin to rabbits

Kidney Liver
Cephalosporin Dose (mg/ke) Hyaline cast or hyaline Py_knosjs or necrosis in S;i’ﬁé?{gs’ ofsm:giz:}ci C;:(lids
droplets epithelial cells of tubles | ;- centrolobular area

200 - - -

400 - - -

Cephacetrile 800 _ - -

1600 - - B

50 - -—~+ -

. 100 -~ -~ -

Cephaloridine 200 — it -

400 + + -

200 - - -

. 400 - - -

Cephalothin 800 _ - -

1600 - —~+ -

200 - —~+ -

Cefazoli 400 N N _

efazolin 800 ——~ —~+H -

1600 - + -

Saline / - B _
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GOT o $Hic R %R Lz fllix 200~1600 mg/kg
E#?*#L%hfimﬁﬁ&%h?,h?h%E%ﬁ
DHEFARNOEBNCIE % » 7,

b) JREEZSEATR (Table 7)

& : CER 503 X0° 100mg/kg &5 v ¥ TERE
N 4G 2 IS HIRE LR OB OB, MK
DIFEREALH,BD bR, 100mg/kg #5v7 +F D 4 fi
1 I IR BRI 1T AR FREOREN D b,
4 FiF 1 floMECEMRY 4 L35 RIEMEK
DR RRE RS iz, 200 3s XU 400mg/kg #5
v ¥ TR EFICBEEOMIRE ERMROTFBIEL %
BTz T, MTEoHB, ERMEOHEIES JOM
REERCES T 5HEFREEORENRTD I, KR
SEABCHE LTEB L n - 1o, B£AE, ABREIZ
Z2HR VT EREILEZRDIRI 5T,

CET 1600 mg/kg #5- ¥+ ¥ D 4 fi 2 gl iR E L
BAC ) 2 BE OFMIELBMHEITRD bl
£0fthd CET #4574+ F Tk & { @Bz BDd b his
o f:o

CEZ 200 s - 0¢ 400mg/kg #5457+ ¥ TEhEh 3
Bl 24, 800mg/kg b v+ ¥ T4F 34, 1600
mg/kg Fh- v+ ¥ T2 Fih 2 Gl MRE EEAR O 8§
EOMRE DI L EMEE1AED b, 800mg/keg
BH v+ F0 4604 1 i fREER BT 5T
B XOMREERCHETREORENTED bhis,
F7:, 400mg/kg HBE V90 3 fiF 1 floOMECE
Mifx X &35 KEMBRORRMERIEINED bhis,
o CEZ #5 v+ ClIE{b2RBDdIR - 100

CEC 1600mg/kg #5 v +¥ o 3 fidh 1 floRTEI,
i ) BmicEMIaL £k & T 5 B RERMRORE
HRE DL, TOfd CEC H#E&5 vy Tk
%1t%wu&>f£i)‘o7’\.o /

JF : CET 1600 mg/kg 5 v D 4 fis 1 Flic By
HEAEPERE Ao HfE S e Xantomatous nodule A3
NERCR RS b,

CEZ 200mg/kg #¥5 v+ CHF/NERIC B PR
RaxEf L LicRERMRZEIRRECRD bR,

CER % X0* CEC L5 v+ FTiILplEd g
LA FRD B IR - T

2 &

CER OFEEEMAICOVTIE WELLES e al.d) &
X O ATKINSON et al.® X hHEIh TR &%
DOH|EHDH B, ATKINSON et al.® (x=v A T3 X b
HE2Y 5y b CIRMEX DREX X b CER OBREEEA
RZEAE L, 7F TR X 2RZEHOZERIS

TR, VX, <V AM 5. FEOIRCRZS
BENELTWD, EELORETIE, vy 7,
M = v AMEDIRIC I REZ R R Lic,

CER kI »BEEZOFRELABZLBL, VWTho BnE
CEWTHMRE LRI D TFHELSR >0 EF
MOBOEIE, MREERC ST 2 WFHEO B L &
T, £EE, AREBS IOHBRIRE S RELLRDT,
ThETOHEL X —HKLL, CER OFEEFERD
REBF BB IR T, CER (R U7 Hfl
$x 3o CET T, WTFhoBiE b BREERY
R &7\ DT CHILD and DODDSID R ~NT3 L 5 i
CER OB EE{ERIL 320 pyridinyl nitrogen & 4{f
» COOH DHEMFRCBEET DM Ll

7 v T CET (3387, CER EEOIFREERR
AR L, ThbITEEEOREMARMFEA Rz Ed
DD RIRDEL, WHbis XUEIEET, mb&hD
FrRESE /eI 7 frf84 (thienyl acetamido) 1z BT 3
Db,

CEZ 3=V ATRABEZETHE L T L BEEER
EREIED oDt Ty b TRREE & BRI A
bR\ uric acid, total bilirubin, ALP, LDH,
IMECREEIERINC, LA LThOEHOREA
BENRB TR ECRETRIAO e o, Ei:
YHF T RER S UT Ca 04>, BUN, crea-
tinine O_EFNHSNhc, ¥l GOT X% 58 L2095
IR A DRI S B REEL R T D O EEL
Too REABRFEHCIIZERER LA L TEEEZGD
RAEFEOWINE LORB O EBILN & b h i, CEZ
DEFEEEATETSY, EHS10, SILVERBLATTHID
CXoThb#HEIhTs Y, CEZ RBEOCHFEEMRER
¥ETHLDOLBbh%, —F CEC H5BCiiE#
SEBYHE LT » T ALP {HOBED LRIV E
@D bR, 800mg/kg HEIRAES Lizy ¥ 44
FlplicEEo LDH, GOT {HD EH 2B cListit
BEREC S VT REARENRECKS VT, Bs
X OFFRESE R T AT RILERD S T AR xS E A
\»7 cephalosporin FHEAFR L EHETHD L 5B
bhb, ik, BREEMREBEL <Y A Tk CEZ6.5
g/kg B 1H0E, ¥ Tk CEZ 200mg/kg # 5
B0 1 HDFF, 400 mg/kg -8 D 1 HloE, CEC 1600
mg/kg B EFHD 1 FlOF, BFHEIERBIEHMN CEC
6.5g/kg ¥ 5= 2D 10, F7-[RRE# Xanto-
matous nodule »3 CET 1600 mg/kg ¥ 5% ¥ 1 4
DD b, WIhbE—FHoMAciBnbh
Tl B IUEGEARLOMERILNE EnbEK
#l &1 24EBAR E Bbh B,
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CER, CET, CEZ % XUt CEC 0B L UFFREESE
BIZDWT, =V R, 5y b, vHFERAWTHERN L
720 CER iZ=9 A, 54 b, Uv9¥R, CEZIZVHF
B EEER YR Licht CET, CECii=v R, .y
b, U FRBEEEARR I o, Tic CER X
BgEo, CET 1 XMEONEEFAEZI v P TRLK,
CEZ #5.5 , b TI3E ~ fx MR AELENREHECRE
E2RT ORI Wi, BEE LRI
Abhithot, CEC REHEEXZHS LT » T
ALP OBED LRZR LIDSHI~=Y R, Sy b, ¥
FXFTHLMEER IUOFEEFERAER IR -,
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NEPHRO-AND HEPATO-TOXICITY OF CEPHACETRILE
COMPARED WITH THOSE OF OTHER CEPHALOSPORINS

Kanj1 TsucHivya, NorRiKO TANAKA, HIROAKI KURASHINA and SHIGERU ORITA
Central Research Division, Takeda Chemical Industries, Ltd., Osaka, Japan

No nephro-and hepato-toxicity of Cephacetrile (CEC) in mice, rats and rabbits has been confirmed. Cepha-

loridine (CER) has a strong nephro-toxicity in the experimental animals and a nephro-toxicity of Cefazolin
(CEZ) was observed in rabbits. The hepato-toxicity of CER and Cephalothin (CET) in rats were observed.



