292 CHEMOTHERAPY

OCT. 1980

Cefoperazone (T-1551) DOFIIKFIDFHARIC BT %

P« ar s — « P ak

PN

ST IDHI X S E N TS I B 1!

B T bR & T 2 T

Glycerol (G) & FlJ##) furosemide (F) & B ML LAc7

» MizXt LT cefoperazone (CPZ, T-

1551), CET, CEZ ®sDisd 250mg/kg, 1000mg/kg ##HE L, 24NFNEICEICKS Jig g8y
el Lice %72, TRERDHED 1000 mg/kg A8 G2 TL RO ML & 1778 -

2o

1) Btk 5 ~24iic i 7o o THRIR L)Krh lysozyme Gk, CEZ, CET feljRfcity
Bl L7 Loiimsia biiess, CPZ frbffciafimo L o 2 i &

TR BIECem - 72,

G-l

hdled, Bl OBy

9)  24IREICER MK A L7z BUN &7 L7 9= void, 38l E L8 e fl Ui kX 2oR

L, #ofijs BUN 23 CEZ>CET >CPZ o liicii <,

TH -1

3)  WOMECIIRE T ASERIEE S B FURMIFY LR o2, B, JKHIEY

7 v 7 5 = vi% CET=CEZ>CPZ ol

e D IFIEYE]']

R IBIN RS B, ORGSO X 03E CEZ=CET=CPZ OIITHh - fohy, Wlle %

Tldich -t BOETHAMBINBIZE T LANIK

SRANE E AN R, TR iR 1o,

4) CPZ, CET, CEZ o 1000 mg/kg gl 5 Cir il S bidien Havien - 7o

Cephalosporin %40 E 4T o 75 #» T 1k, cephaloridine
PERIRIIC B e ST S E M BN TEH DL, B
FEHIEWTLYYE, Fob, vTAL S ML
T, COIERMEPDOLNT VLYY, Lo, Wikl
I 2 3 & S hvT vy CET 7 &1z 4, FIR
(furosemide) & PF 4% 5 L 7285 {5, TRCE 2N 4 fE
Bk o d 5 o L ATIMIER(T v b)) ORI B S0
& B ERIR IS T PRI R AT
2R o FR A E o BT I, T ARk
BT 5 T E T,

i L\~ cephalosporin %ifi/f: 4T & % cefoperazone
(CPZ, T-1551) 122\ Ti¥, T TIZZF v b P ERD v eNs W)
JI 4 KO 6 A )] O I N R £ s L T D

W9 WU 5 TLx 2000mg/kg @ 6 7 )] IR I i
B 5T &, PRV AL FRANGY 1 o f - 28 v LAY, RIS
WA XV ERH BT 5 T D, A

HiZ JIJ )f—s 7)0\—(/)

1k, X5z CPZ & furosemide db % Wi glycerol-furose-
mide % PE% G L 728450 B difk % cefazolin (CEZ),
cephalothin (CET) % kHIR# & L THGSL 72,
I. i%ﬁﬁ*ﬁsi?fﬁiﬁ

JesRE & LT, 100iEME Wistar 7 5 b (HA
7 VT PE, A 210~240g) 120 Pu% v 7o, Glycerol
(G) & furosemide (F) o 45 U:ix Lawson 5%,
LINTON 50D iz E U, THiBofi R & glycerol

VR PRI 0% 1S BB Lo b D% Aml/kghd MY

L, furosemide {3/}: feifi & LC 50mg/kg J¢ M5 L

foo MGTHERIO B YRRIGE, T O /MJJHM}M r<

HIREE G- & U, TR i L TR L

foo P h-REd XL OB Table 11273970 D f‘f)éo
Table 1 Experlmental groups

No. of rats

Drugs %

Control (Saline)
Glycerol (G)

Furosemide (F)

G+F

CPZ 250 mg/kg+ G+ F
CPZ 1000 mg/kg+ G + F
CET 250 mg/kg+ G+ F
CET 1000mg/kg+ G+ F
CEZ 250 mg/kg+ G+ F
CEZ 1000mg/kg+ G+ F
CPZ 1000 mg/kg

CET 1000mg/kg

CEZ 1000 mg/kg

CPZ 250 mg/kg+ F

CPZ 1000 mg/kg+ F

O 00 00 00 O 00 O O o 0 o 0o o o

[e )

Salme 5m1/kg, iv Glycerol 50/ sol., 4m1/kg,sc
Furosemide: 1% sol., 50mg/kg, sc
CPZ, CET, CEZ: 20% sol., iv
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Table 2 Urinalysis of 0-5 hr. urine and 5-24 hr. urine in rats treated with CPZ or other cephalosporins alone or in combination with

furosemide and glycerol
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*: Statistically significant difference from control (p<0.05)
**: Statistically significant difference from control (p< 0.01)
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Table 3-a Amount of lysozyme (ug) of 0-5 hour urine in rats treated with CPZ or other cephalosporins
alone or in combination with furosemide and glycerol

Group

Rat No.

=

[\

w

4
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(=2}
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o]

Mean=S. E.

Control

Glycerol (G)

Furosemide (F)

G+F

CPZ 250 mg/kg+ G+ F
CPZ 1000 mg/kg+ G+ F
CET 250 mg/kg+ G+ F
CET 1000mg/kg+ G+ F
CEZ 250mg/kg+ G+ F
CEZ 1000mg/kg+ G+ F
CPZ 1000mg/kg

CET 1000 mg/kg

CEZ 1000mg/kg

CPZ 250mg/kg+ F

CPZ 1000mg/kg+ F
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n.d.: Not detectable

Table 3-b  Amount of lysozyme (pg) of 5-24 hour urine in rats treated with CPZ or other cephalosporins
alone or in combination with furosemide and glycerol

Rat No.
Group Mean=+S. E.
1 2 3 4 5 6 7 8
Control 47 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.6+0.59
Glycerol (G) n.d. n.d. n.d. n.d. 86 n.d. n.d. n.d. 1.1+1.08
Furosemide (F) n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0
G+F n.d. n.d. n.d. n.d. 1.2 n.d. n.d. n.d. 1.4%1.40
CPZ 250 mg/kg+ G+ F 10.7 77 n.d. 9.1 145 n.d. n.d. 16.6 7.3+2.36*
CPZ 1000mg/kg+ G+ F n.d. 1771 n.d. n.d. n.d. n.d. 11.3 12.2 5.1+2.55
CET 250 mg/kg+ G+ F 71.0 n.d. 9.8 n.d. 1224 n.d. n.d. n.d. 11.7+8.67
CET 1000mg/kg+ G+ F 11.3 145.2 53.8 19.5 13.6 71.3 8.5 9.1 41.5+16. 96*
CEZ 250mg/kg+ G+ F n.d. n.d. 154 n.d. n.d. n.d. n.d. 203.8 27.4+25.27
CEZ 1000mg/kg+ G+ F 21.0 15.3 44.6 127.6 n.d. 49.6 36.9 60.7 44.5+13. 78**
CPZ 1000 mg/kg n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0
CET 1000 mg/kg n.d. n.d. n.d. n.d. n.d. n.d. n.d. .d. 0
CEZ 1000 mg/kg n.d. n.d. n.d. 32 =n.d. n.d. n.d. n.d. 0.4%0. 40
CPZ 250 mg/kg+ F n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0
CPZ 1000mg/kg+ F n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0
n.d.: Not detectable
*: Statistically significant difference from control (p< 0. 05)

**; Statistically significant difference from control (p< 0.01)
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Table 4 Blood urea nitrogen and serum creatinine in rats treated

with CPZ or other cephalosporins alone or in combination

with furosemide and glycerol

Group BUN (mg/dl) Creatinine (mg/dl)
Control 9.8+0.08 0.75+0. 043
Glycerol (G) 9.3+0.38 0.86£0. 041
Furosemide (F) 14.3+0. 68**V 1. 00 0. 045**V
G+F 17. 41, 25%*V 1. 0740. 035%*V
CPZ 1000 mg/kg 9.5+£0.74 0.83+0.038
CET 1000 mg/kg 9.9+0.55 0.84+0.034
CEZ 1000 mg/kg 8.6+0.31 0.82+0. 047
G+F 17.4£1.25 1.07+0. 035
CPZ 250 mg/kg+ G+ F 26.61+4. 34 1.59+0. 210%»
CPZ 1000mg/kg+ G+ F 32. 414, 738 1.99+0. 234%*2
CET 250 mg/kg+ G+ F 29.6+5.51*» 1.70+0. 261*?
CET 1000mg/kg+ G+ F 44.1+5. 76%* 2.77+0. 427%*?
CEZ 250mg/kg+ G+ F 31.9%5. 21*» 1. 9540, 243%*2
CEZ 1000mg/kg+ G+ F 52. 0+ 2. 78%* 2.33+0. 169**»
Furosemide (F) 14.3£0. 68 1.00+0. 045
CPZ 250 mg/kg+ F 17.3+£1.36 1. 08+0. 058
CPZ 1000 mg/kg+ F 15.8+1.05 1.12+0. 092
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G+ FOBABETIE, :DkD 7.3pug, 5.1pg DFHIHE
nEshicn, CPZofE5RoRimctt 5 ERLaERd b
hich ot Zhicxt LT CET, CEZ oG+ F $FHRE
TG G L R LZM o EMEm 2 bh
72 Thib, CET+G+ FH Tt 250mg/kg ¥ 5 T
D 11.7 pg wwxf LT 1000mg/kg 5 Tix 41.508 TH
», CEZ+ G+ F B Cid 250 mg/kg 5 TD 27. 4 pg 1o
A LT, 1000mg/kg #45 Tl 44.5p8TH - 1,

3. BUN&GIUILT7F=f&E

£BERD BUN % X007 L7 F = il Table 4o

Statistically significant difference from control
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Table 5-c Histological examinations of the kindey in rats treated with CPZ or other cephalosporins alone or in combination with furosemide and

glycerol

Hydropic degeneration of the cortical tubular epithelium

Hyaline droplet degeneration in the proximal tubular epithelium

Hyaline casts in the tubular lumen

Necrosis of the cortical tubular epithelium

Hydropic degeneration of the cortical tubular epithelium

Hyaline droplet degeneration in the proximal tubular epithelium

Hyaline casts in the tubular lumen
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Necrosis of the cortical tubular epithelium
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7z (Photo. 3), ZD X5 FTRY XD &
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etk DL R % 1 Fh Table 5-a, Table 5-b,
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BRIR M Edy, CPZ, CET, CEZ & {#
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Nice THbbBEEMZ ERMRENL VR
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Photo. 1 The kidney from a rat gi-
ven 1000mg/kg of CPZ in combina-
tion with glycerol-furosemide. Hy-
dropic degeneration and hyaline dro-
plets of the proximal tubular epithe-
lium are observed. x 850, PAS sta-
ining.

Photo. 2 The kidney from a rat gi-
ven 1000 mg/kg of CEZ in combina-
tion with glycerol-furosemide. Acute
focal renal tubular necrosis is noted
on the right side. x 850, PAS stain-
ing.

Photo. 3 The kidney from a rat gi-
ven 1000 mg/kg of CEZ in combina-
tion with glycerol-furosemide. Hy-
aline casts are seen in the collecting
tubular lumen. X 850, PAS staining.
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Photo. 4 The kidney from a rat of control group. No significant
changes are seen. x 850, PAS staining.

Photo. 5 Electron micrograph of the proximal tubular epithelial cells from a rat treated
with glycerol and furosemide. Clear hyaloplasm of the upper portions of the
cytoplasm is observed and brush borders are normal. x7000.
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Photo. 6 Electron micrograph of the proximal tubular epithelial cells from a rat treated
with 1000mg/kg of CPZ in combination with glycerol-furosemide. Less-dense
cytosomes are protruded into the lumen (arrow 1) and some brush borders on the
Iuminal surface are lost (arrow 2). Dilatation of intercellular space of the epi-
thelium (arrow 3) and rupture of nuclear membrane are noted (arrow 4).  x 2600.

Photo. 7 Electron micrograph of the proximal tubular epithelial cells from a rat treated
with 1000 mg/kg of CEZ in combination with glycerol-furosemide. Several
lysosomes are present in the cytoplasm and a part of the lysosomal membrane
is not observed (arrow). X 7800.
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Photo. 8 Electron micrograph of severely damaged epithelial cells of the proximal tubules
from a rat treated with 1000 mg/kg of CET in combination with glycerol-furose-
mide. x9000.

Photo. 9 Electron micrograph of the proximal tubular epithelial cells from a rat treated
with 1000mg/kg of CPZ alone. No remarkable changes are seen. x 6000.
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Photo. 10 Electron micrograph of the distal tubular epithelial cells from a rat treated
with 1000mg/kg of CPZ in combination with glycerol-furosemide. No remark-
able changes are observed. x 7000.

Photo. 11 Electron micrograph of the glomerulus from a rat ‘Lreated with 1000 mg/kg of
CPZ in combination with glycerol-furosemide. No significant changes are seen.
X 7800.
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INFLUENCE OF CEFOPERAZONE (T-1551) IN COMBINATION
WITH FUROSEMIDE ON THE KIDNEY

Tovoak: YoNEDA, SHiNnicHI IwasAkl, SHIGERU Saro,
SuiceHITo NAaRAGAWA, ToMoE Havasui and Akmra Takar

Research Laboratory, Toyama Chemical Co., Ltd.

The present study was carried out to evaluate an influence of cefoperazone (CPZ,
T-1551), cephalothin (CET) and cefazolin (CEZ) in combination with glycerol-
furosemide on rat renal function and morphology. Since a mild degree of renal impair-
ment is known to be induced with glycerol (4 ml/kg) in rats, CPZ, CET or CEZ was given
intravenously to rats at dose levels of 250mg/kg and 1000 mg/kg, respectively, in
combination with furosemide (50 mg/kg) plus glycerol (4 ml/kg) simultaneously. In
addition, each antibiotic, mentioned above, was given alone to rats at 1000 mg/kg,
intravenously.

The following results were obtained.

1) In rats receiving CPZ, CET or CEZ at dose levels of 250 mg/kg and 1000
mg/kg in combination with glycerol+ furosemide, increase in amount of urinary lysozyme
(LZM) of 5-24 hr following their administration, BUN and serum creatinine at 24 hr
after their administration was observed, and degenerative changes and focal necrosis
of the renal proximal tubular epithelium were noted. These changes except LZM in
rats given CPZ+G+F revealed the dose-response.

2) The renal functional damages, particularly reflected by value of urinary LZM,
were milder in rats given CPZ+G+F than either in rats given CET4+G+F or in rats
given CEZ+G+F at both doses of 250 mg/kg and 1000 mg/kg. In rats given CET+G+F
and in rats given CEZ+G+F, the damage was almost the same degree at each dose
level of 250 mg/kg and 1000 mg/kg, respectively.

3) Histologically, the renal tubular damages were virtually the same in rats given
250 mg/kg of CPZ+G+F, that of CET+G+F and that of CEZ-+G+F respectively,
and at dose level of 1000 mg/kg, the damage was slightly milder in rats given CPZ+G+F
than either in rats given CET+G+F or in rats given CEZ+G+F.

4) 1In rats given CPZ, CET or CEZ alone at 1000 mg/kg, no significant changes
were observed.



