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EETHE L 7z, furosemideid50mg/kg#, glycerol

Table 1. Experimental design of nephrotoxicity test of

cefclidin in rats

Group (mg/kg) No. of rats(PSP test)
Control (saline) 10 (5)
Cefclidin 300 10 (5)
Cefclidin 1000 10 (5)
Cefclidin 2000 10 (5)
Cefazolin 1000 10 (5)
Cephalothin 1000 10 (5)
Control (F+G) 10 (5)
Cefclidin 300+F+G 10 (5)
Cefclidin 1000+F+G 10 (5)
Cefclidin 2000+ F+G 10 (5)
Cefazolin 1000+F+G 10 (5)
Cephalothin 1000+ F+G 10 (5

F : furosemide (50mg/kg), G : glycerol (4ml/kg)
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L, BERBSONBEICIIABERIER S L2,
furosemide & glycerol % &ERE F# 5L 72,
4, REHBEBIUHE
1) —Rikeg
—MRBOBE, KERES L CIBKBAIEIZ RS
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10 mldK % #EMHE O RS L, #4305 1%120.3%PSP
(phenolsulfonphthalein injection, &—®&I3K) 0.4

ml% BEkH L5 L 72, PSPHE#%, 603ENER
I210% NaOH = $ui&in 2., FrcEHEEE21%, KE
HEBEIC & > THRSMSnmTHEER L 72,

3) mEAEb¥%E

HFIRE 2 4 BERBICY boLe S — L THRERL,
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Table 2. Comparison of nephrotoxicity of cefclidin with other cephalosporins in rats by a single administration

Compound Control Cefclidin Cefazolin Cephalothin
Dosage (mg/kg) (saline) 300 1000 2000 1000 1000
No. of rats 10 10 10 10 10 10 6 6 10 10 10 10
Urinalysis A B A B A B A B A B A B
Volume Mean| 26 190 32 15.2 48 16.1 6.0 25.1 4.2 17.3 49 20.2
(ml) +SE| 0.1 21 0.2 1.4 0.8 2.2 0.7 4.9 0.3 38 0.6 32
pH 5 02 0 0 0 0 0 0 0 0 0 0 0
6 1 2 0 2 0 6 2 2 1 8 1 1
7 5 6 2 7 3 4 3 4 9 2 6 9
8 2 2 8 1 7 0 1 0 0 0 3 0
9 2 0 0 0 0 0 0 0 0 0 0 0
Protein —~+ 9 10 7(3) 10 8(2) 8 3(1) 6 8 8 10 9
+~ # 2 2 2 2 1
Glucose - 10 10 10 10 10 10 6 6 10 10 10 10
+
Ketone bodies — 10 10 10 10 10 10 6 6 10 10 7 8
+ 3 2
Occult blood —~+4 10 10 10 10 10 9 3 5 10 10 10 10
# 1 3 1
Bilirubin - 10 10 10 10 10 10 6 6 10 9(1) | 10 10
Urobilinogen - 10 10 10 10 10 10 6 6 10 9(1) | 10 10
y-GTPY Mean 8.4 8.7 7.0 7.2 8.9 6.4
(IU/20hr) +SE 0.6 0.9 0.5 0.7 0.5 0.7
Creatinine Mean 7.84 7.59 8.16 7.38 7.56 8.54
(mg/20hr) +SE 0.34 0.34 0.31 0.29 0.35 0.36
Plasma biochemistry
Urea nitrogen Mean 15.2 16.5 135 141 123 13.7
(mg/dl) +SE 0.7 2.4 0.4 1.3 0.4 0.6
Creatinine Mean 0.46 0.51 0.43 0.45 0.45 0.47
(mg/d1) +SE 0.01 0.07 0.01 0.02 0.00 0.01
PSP excretion Mean 322 36.3 41.3 52.0 38.6 30.7
(%) +SE 3.0 1.2 3.7 34 2.7 2.9
Creat. clear. Mean 1.42 1.36 1.54 1.38 1.38 1.49
(ml/min.) +SE 0.06 0.11 0.05 0.09 0.06 0.06
Renal weight
Absolute Mean 1.94 2.01 2.09 2.10 1.93 1.99
(g) +SE 0.05 0.05 0.07 0.03 0.03 0.05
Relative Mean 0.75 0.78 0.77 0.80 0.74 0.75
(g%) +SE 0.01 0.02 0.01 0.01 0.01 0.01
A : 0-4hr B: 4-24hr a) : no. of rats b : y-glutamyl transpeptidase () : could not be assaied
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Table 3. Effects on rats singly administered cefclidin or other cephalosporins in combination with furosemide (F) and glycerol (G)

Compound Control Cefclidin Cefazolin Cephalothin
Dosage (mg/kg) (F+G) 300 1000 2000 1000 1000
No. of rats 10 10 10 10 10 10 9 8 10 10 10 10
Urinalysis A B A B A B A B A B A B
Volume Mean 16.1 16.5 17.0 224 174 234 16.6 13.9 16.6 139 17.2 197
(ml) +SE 0.4 2.2 0.5 3.8 0.8 2.9 1.0 3.0 0.5 2.2 0.6 38
pH 5 62 0 0 0 2 0 2 0 6 0 3 0
6 4 5 6 8 6 7 6 4 7 7 9
7 0 4 1 4 0 4 0 2 0 3 0 1
8 0 0 0 0 0 0 0 0 0 0 0 0
9 0 1 0 0 0 0 0 0 0 0 0 0
Protein -—~+ (10) 3( 1 (10) 1 1(8) 19 (1) 4(6)
+ ~ # 10 9 9 8 9 10
Glucose - 10 6 10 7 10 3 9 2 10 10 1
+ 4 3 7 6 10 9
Ketone bodies - 4(6) 10 7(3) 10 7(3) 10 4(5) 8 4(6)  9(1) 9(1) 9
+ 1
Occult blood -~ 1
# 10 10 10 9 10 10 9 8 10 10 10 10
Bilirubin - 10 10 1(9) 10 1(9) 10 2(7) 8 1(9) 9(1) 3(7) 10
Urobilinogen - 10 10 1(9 10 19 10 2(7) 8 1(9) 9(1) 37 10
y-GTPY Mean 137 14.7 15.9 118 8.7H 5.9%
(IU/20hr) +SE 0.7 1.0 0.8 24 1.2 1.0
Creatinine Mean 6.49 7.33 6.50 4.29% 450 5.13
(mg/20hr) +SE 0.49 0.29 0.46 0.68 0.58 0.72
Plasma biochemistry
Urea nitrogen Mean 53.2 34.4 55.7 101.2% 87.6 84.4
(mg/dl) +SE 9.3 6.2 8.4 12.0 13.6 11.8
Creatinine Mean 1.35 1.03 1.58 2.38" 2.32% 2.53¢
(mg/dl) +SE 0.24 0.23 0.24 0.22 0.32 0.35
PSP excretion Mean 10.2 27.3 4.3 1.9 0.5 3.7
(%) +SE 49 6.6 2.0 0.3 0.0 2.8
Creat. clear. Mean 0.54 0.78 0.37 0.18* 0.23* 0.34
(ml/min.) +SE 0.10 0.10 0.08 0.04 0.06 0.15
Renal weight
Absolute Mean 2.47 2.15* 2.44 2.64 2.59 2.55
(g) +SE 0.10 0.06 0.12 0.10 0.09 0.14
Relative Mean 0.94 0.86 0.93 0.97 1.01 0.98
(8%) +SE 0.03 0.02 0.03 0.03 0.03 0.04
F : furosemide 50mg/kg (S. C) G : glycerol 4ml/kg(S. C) A : 0-4hr B:4-24hr  a :no. of rats

b : y-glutamyl transpeptidase

() : could not be assaied

#:0.01<p<0.05,

#: p<0.01
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BIUR0RRRICY b AR E N7z, £72CFCL  1,000mg/kg® oMM BB E» ¥ m L,

Table 4. Histopatholggical findings of kidneys in rats singly administered cefclidin or other cephalosporins

Group (Dosage ; mg/kg) Control Cefclidin 300 Ceclidin 1000 Cefclidin 2000 Cefazolin 1000 Cephalothin 1000
Grade® -t + 4 + o+ 4 + o+ # -+ + % -+ 4 -+ 4+ #
Vacuolization of proximal tubular
. 8

epithelia 2 7 3 5 5 1 2 3 5 4 1 2 8

Vacuolar degeneration of cortical
. 10 10 10

tubular epithelia 6 10 10
Swelling of cortical tubular epithelia 10 10 10 6 10 9 1
Necrosis of cortical tubular epithelia 10 10 10 5 1 10 10
Eosinophilic granules in proximal

tubular epithelia 10 10 4 05 1 1 2 3 6 4 9 1
Hyaline droplet degeneration of

proximal tubular epithelia 10 10 10 6 10 10

-positi les i i i
PAS. ;tosmve granules in epithelia 10 10 10 6 0 10
Henle’s loop
Casts in tubular lumina 10 10 10 5 1 10 10
Dilatation of renal tubuli 10 10 10 6 10 10
P 1 FTRTI

Calmh‘catlon of renal tubular epithelia in 10 10 10 6 10 10

cortical-medullary zone
Cyst formation 10 10 10 6 10 10
Nephroblastoma 10 10 10 6 10 10
Interstitial fibrosis 10 10 10 6 10 10
Hematoidin in tubular lumina 10 10 10 6 10 10
Erythrocytes in tubular lumina 10 10 10 6 10 10

a: —; negative + ; slight + ; moderate 4 ; marked

Table 5. Histopathological findings of kidneys in rats singly administered cefclidin or other cephalosporins in combination with furosemide (F) and glycerol (G)

Group(Dosage ; mg/kg) F+G Cefclidin 300 Cefclidin 1000 Cefclidin 2000 Cefazolin 1000 Cephalothin 1000
Grade?) -+ + 4 - £ + 4 -+ + # TR + + 4 -+ + 4
Vau.lohz.atlon of proximal tubular 7 3 8 2 9 1 9 10 10
epithelia
Vacuolar degeneration of cortical
6 3 1 9 1 2 7
tubular epithelia 13 6 ¢ 2 31 116 2
Swelling of cortical tubular epithelia 4 5 1 6 4 6 1 3 5 2 1 1 2 5 3 6 3 1
Necrosis of cortical tubular epithelia 1 3 3 3 3 ¢ 3 2 3 5 1 8 2 8 2 2 6
Eosinophilic granules in proximal
10 10
tubular epithelia 10 10 10 o
Hyaline droplet degeneration of
: 4 1 2 2 3 3 1 5 4
proximal tubular epithelia ¢ 3 21 T L 2 22
PAS-positive granules in epithelia
2 1 2 7
Henle's loop 55 6 13 6 4 8 1 ‘o
Casts in tubular lumina 3 3 3 1 7 1 2 5 2 1 2 1 1 3 4 3 3 4 1 5 4
Dilatation of renal tubuli 8 1 1 9 1 7 3 5 1 2 1 2 2 6 71 2
Calcification of renal tubular epithelia in
7 6 4 4 4 2
cortical-medullary zone 4 4 2 8 2 Tz 531
Cyst formation 10 10 10 8 1 10 10
Nephroblastoma 10 10 10 9 10 9 1
Interstitial fibrosis 10 10 10 8 1 10 10
Hematoidin in tubular lumina 6 4 8 2 10 8 1 9 1 6 4
Erythrocytes in tubular lumina 10 10 10 9 9 1 9 1
a): —; negative + ; slight + ; moderate + ; marked

F : furosemide : 50mg/kg(S. C) G : glycerol : 4ml/kg(S. C)
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Photo 1. The kidney from a control rat treated with
physiological saline solution, No marked
changes were observed. X200 H.E. staining

Photo 2. The kidney from a rat given 1,000mg/kg of
cefclidin. Eosinophilic granules in the proximal
tubular epithelia were observed.

X200 H.E. staining

Photo 3. The kidney from a rat given furosemide and

glycerol Swelling, vacuolar degeneration
and necrosis of the proximal tubular epithelia
were observed. X200 H.E. staining
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CFCL 2,000mg/kgkt$ & 18 CEZ 1,000mg/kgia) s
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Photo 4. The kidney from a rat given 1,000 mg/kg of

757 5 7 Yy 9

cefclidin in combination with furosemide- Photo 7. The proximal_tubular epithelia from a control
glycerol. Necrosis of the proximal tubular rat treated with physiological saline solution.
epithelia were observed. X200 H.E. staining No marked changes were observed. X4,000

Photo 5. The kidney from a rat given 1,000 mg/kg of
cephalothin in combination with furosemide-
glycerol. Dilatation of renal tubules and
hyaline casts were observed. X200 H.E.
staining

Photo 8. The proximal tubular epithelia from a rat
given 1,000 mg/kg of cefclidin. Lysosomal
dense bodies of various size and apical
vacuoles were prominent, while other organe-
Ila appeared normal. X4,000

b ETHEIN TV, TOMBOREER, CETH
X W°CEZ 1,000mg/kg#¥ & @& L T, CFCL 1,000mg/
kgBEDBEEETH - 12,
m. # £
CFCLOBEEEIC L5 Ty Mo BIT 6 EHEMEEZXK

i X iy N O F| 3 a N
Photo 6. The kidney from a rat given 1,000 mg/kg of RIRB S5 & UHRAMBEAE SR T, CEZB LU

cefazolin in combination with furosemide- CET & JeBRas L 72,

glycerol. Necrosis of the proximal tubular 1. BEmEs5sEk

epithelia, dilatation of the renal tubules and ) 3 - S E
hyaline casts were observed. x200 H.E. BRAEREI B TERSRICREREERN 5
staining Nieh - 7. REEEFIIRE CILIEARMEE LM

B i i ER M B R A" CFCL300mg/ kg Bt # Bk B 5
BECTHD L N2, BEERICI3lysosomal dense bodyi
ML Tz, Blo BT 2 HEWE DOERYENRIIEN
RS R MR 0 BB B 5 IZE RS S IR
N, lysosomelc B ) A F TS etk EREMIC
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mg/kg% B FRERT, BEEMNELH 5 3
IEEAEED b, BEEREICBWTLRFN VT
ForBLUYT P o EENICHFNREEZBS LV
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NEPHROTOXICITY OF CEFCLIDIN IN RATS
BY SINGLE INTRAVENOUS ADMINISTRATION
—Comparison with other antibiotics
on enhancing effects of furosemide and glycerol—

Fumihiro Okada, Takashi Kawaguchi, Satoru Hosokawa and Yoshio Matsubara
Department of Drug Safety Research, Eisai Co.,Ltd.

The present study was carried out to evaluate nephrotoxicity by single intravenous administration
of cefclidin (CFCL) alone or in combination with furosemide and glycerol to ratss and wake a
comparison with those of cefazolin (CEZ) and cephalothin (CET). The rats were treated with cefclidin
at the doses of 300, 1,000 or 2,000mg/kg or other cephem antibiotics at the dose of 1,000mg/kg.
CFCL at 2,000mg/kg was lethal. Neither CFCL at 300 or 1000mg/kg, CEZ at 1,000mg/kg nor CET
at 1,000mg/kg induced nephrotoxicity by itself. The treatment with furosemide and glycerol signifi-
cantly increased blood urea nitrogen, reduced PSP excretion and creatinine clearance and induced
some pathological changes such as tubular necrosis. All the antibiotics enhanced the nephrotoxicity
caused by the treatment with furosemide and glycerol. The latent nephrotoxicity of CEZ was distinct.
CFCL was comparable to or slightly less nephrotoxic than CET.



