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‘Cefuroxime axetil (CXM-AX) o3 o5 Fr B IV
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Cefuroxime (CXM) o prodrug T# % cefuroxime axetil(CXM-AX, SN 407) & 1 [olds L O 7 [a]
Fufrsicr s, Mok AF Y Jvd«_ furosemide DL G2 L 5 Z DO MEEHR %, &
Do 1 EEE A s X By 1 A HESEM: 2 MGt L, cephalexin (CEX) 15 L O cefroxadine
(CXD) oz L@ L1,

1. 5, o) D FEEN

(1) CXM-AX, CEX #10 CXD #h#i 1.0g/kg o 1 [@HME 5 TR, Wb HlEs
PLaems 20 A Y, & 5ic furosemide O fF L Gcs T L HEE EfirERL I e
'D'/’;,

(2) 7B EICH LT, CXM-AX X0 CXD TEHEEEERE S S lem 729
CEX TUHlil /e '8 O BAEN ¥ X OV E M 7e 2 LAt 2 bz, Furosemide o (i - Tix, CXM-
AX 510 CEN (oI e BRI OFER S 5 UG B

2. W I A RN

CXM-AX (B #, 27D, CEX 10 CXD Fh#h 0.5g/kg o1 Tix, LFhoft
EE L LB A RS T AL (WA bR eh o T

Cefuroxime axetil (CXM-AX, SN407) (3 cefuro- CXM-AX Fi# 4 L0 CXM-AX Tz CXM-AX 0
xime (CXM) o l-acetoxyethyl ester T& h, & H zAFAERE LT, CEX X0 CXD Tizhflis L
PG I B E N TR =27 A{tZh b prodrug TH 5 T, FRFENRT L LTI 2.5% (wiv), wHFTE Y
Cephaloridine o cephem BAHAEWHEIC 5 L T (w/v), #F#: placebo $¢Tix 2% (wjv) & Lt &t

TRAGERO -or LTHEHE 2 H 00D, 2540 +5, CXD 154 7 £ L OWEY O 2 &{FH L, furosemi-
FURA & o GFMAfE 502 & 0 BEEEE T 2 2 LA de (35 v, 72k (AA~F 2 1) RV
ST a3 CXMizouw T, fho 44 cephem 2. (i
FHAEME E OB TEEEE 2K 2 L2 B Hett: SD %5 ., + (SPF) % IR L% B EHR
WEZhTUARD », SEFEEHEFILT , P 5 X0 Y% GIOMEAL, 6BIGTIR 10 7T (1 EEERAR
Fa e T, CXM-AX o ff Hfhs BT 2 BEE ¥ 12 PC (7RG A%) & LT L e (€8
I oo furosemide BFAIZ X % L o WEHZ) 4 % cepha- WFo> YA T (S ~Jk i) (2 1 10l B 5 ok BT 177
lexin (CEX) s X 0¢ cefroxadine (CXD) % h & It (157~201) g, 7 [alff 4 iBxTix 184 (165~214) g T
WL 2o o tz, Et MHER AR EIERHL Y % kiR
I MESIUAE WAL, TRESHE LTI Lz, (RO PHHE
1 REH (S ~Re) 12 3.21 (2.82~3.48) kg Th-1 &
CXM-AX Jii 42 (Batch No. DOP 108 RD, #:i|#] 7 5 B, OB LR 20~26'C, g1 40~60%, B
7 7), CXM-AX § (8% %5 38241 : 250 mg () WINERS] 7~19 IHf, /0150 10~15 [a] /o fEds L
fii) ge, AAZ 52 v), CEX (GUK, BHAZ 7 7)), 5, MR AT v L ABSHr - oo, T A
CXD (#52+x7Hh 7, ARF ~HAAF—) L R — AL, fA (5 b s Ay =y 2 AR
U8 CXM-AX %o placebo ¢ (HA 75 7 v) & 1% Td MF, wH#; QA7 v 78l CR-1) ¥ LUK

(w v) sodium carboxymethyl cellulose (CMC) (Z4F (CREPMRALRE L 7 4 L 2 — i6EAGE ) A EACER
Wxa, Zhall Uiz feds, Bifk o @) Sgto, ForE U1 A 5B s U TR o 5k
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{, furosemide HOFHFT 2L LicLTFEL DY, =
sicEhEhs 1% CMC /e, K (D.W.) £
LxedEs X 00 CXM-AX (yiA), CEX, CXD o
1.0 g/kg 54T Lic (Table 1), #4044
v hd 40ml/kg/day & L CalililEE e 5 Lico
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J 08 CXM-AX g, CXM-AX (i), CEX, CXD o
% 0.5g/kg [ZGRETHEN Lico AREOEE S48l
fd 10ml/kg &L, 1A NE S Lic,
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AT » 12,
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1), lysozyme (Litwack

7 5 2 — ¥ G (ALP, RaBA system,

Table 1 Expermmental rroup: mn the nephrotoxicological study on CXM-AX,
CEX and CXD in rats and rabbits
. Dose of Dose of No. of
Duration . e : . .
(day) Animal Group antibiotics furosen‘nde animals
(g/kg/day) (mg/kg/day) used
Control (CMC) - 10
Control (D.W.) — 10
CXM-AX 1.0 — 10
CEX 1.0 - 10
CXD 1.0 - 10
Rat
Control (CMC) — 100 10
Control (D.W.) - 100 10
CXM-AX 1.0 100 10
1 | CEX 1.0 100 10
| cxD 1.0 100 10
[ Control (CMC) - - 5
| Control (D.W.) - 5
; Control (placebo) — - 5
Rabbit  CNMAX tablet 0.5 — 5
I CXM-AX 0.5 — 5
| CEX 0.5 - 5
| CXD 0.5 — 5
| Control «CMC} — — 12
| Contrul (DWW — 12
CONM AX 1.0 12
| CEX 1.0 — 12
L CxXD 1.0 12
7 R | .
’ Control (CMC) 100 12
Control (D.W.) - 100 12
’ CXM-AX 1.0 100 12
| CEX 1.0 100 12
’ CXD 1.0 100 12

The experimental animals were administercd orally the antibiotics and sub-

cutaneously furosemide.

The dose of CXM-AX is expressed by o weight of

CXM-AX, and the doses of CEX and CXD are by potencies.
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(3) My sttt : 7 o b T PSP BT
th, *v 72— VBT TEBIRE D, vy TR
th, HIRX vErm L, MmiEEXAVCTCBUN X7y
7 5= (RaBA system) %l L1z,

(4) FRPLAMETE ¢ Bl ERE:, TS & iR
i L, S oAl L, Wi ONER, 10%
PR~ ) VHICEE L, WIS AT 7 vyl
L L, H.E,PAS ¥t =, v ffic X 5 HiNERy
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Table 2 Effect on renal function in rats administered singly with CXM-AX, CEX and CXD

Control
Group Y M-
CMC DW. CXM-AX CEX CXD
Number of animals 10 10 10 10 10
Water intake 23.5+ 7.9V 27.0+14.9 21.6%+13.2 21.7+ 8.8° 18.8+ 8.6
(ml/animal)
Urinalysis
Volume (ml/animal) 23.5+ 7.0 25.7+ 9.2 19.2+10.5 17.9+£ 7.9 17.3+ 7.6
pH 6 4 3 10 8 8
7 6 6 0 2 2
8 0 1 0 0 0
Protein - 1 4 4 2 2
+ 9 5 3 5 3
+ 0 1 3 3 5
Glucose - 10 10 10 10 10
Ketone body - 10 10 10 10 10
Urobilinogen 0.1 10 10 10 10 10
(Ehrlich-U/dl)
Occult blood - 10 9 10 9 10
+ 0 1 0 1 0
Osmotic pressure 317.2£100.9 | 299.0£102.7 | 501.2+356.1 | 507.24+293.7 | 483.8+189.9*
(mOsm/kg)
Lysozyme nd. 10 10 10 10 10
ALP (K-A unit/animal) 53.9£12.8 54.3%£15.1 52.0+42.8 97.1+88.9 40.0£17.4
Renal function
PSP excretion (%) 59.1+13.8 64.9% 4.9 63.2+ 3.1° | 64.7+ 5.2° | 63.3% 5.7
Serum biochemistry
BUN (mg/dl) 8.40+1.49 9.31+1.18 8.46%+1.18 8.37+1.57 7.88%+1.09
Creatinine (mg/dl) 0.5+0.1 0.6+0.1 0.6£0.1 0.740.1 0.6+0.2
Kidney weight
Absolute (g) 1.30+0.12 1.31£0.09 1.35+£0.13 1.27£0.10 1.32+0.14
Relative (g %) 0.86+0.04 0.87+0.05 0.871£0.04 0.83+0.04* 0.85£0.05

* 1 P<0.05 (from both CMC and D.W. controls)

*): Mean+S.D.
b)
9IN=9

n.d. . Not detected

. Number of animals elicited
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CMC 5 X O D.W. b5 o fe (LUF, Bk
TE) & Mol U-CRF R Pl Lrc 4k & LTy, CXM-
AX BETIRIFRAEEMA O BIA A B, CEX kLU
CXD RETH /e Zbh A bivic, T DBOTHICIX
W O TR PRI 2 0T B A B e
= (Photo. 1), CEX I B MDA Mmoo pld,
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YU 2L U 20N T I DI A 2 B R,
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ks,

S

Table 3 Enhancement effect of furosemide on renal function in rats
administered singly with CXM-AX, CEX and CXD

Control
Group — CXM-AX+F CEX+F CXD+F
CMCH+F' DW.+F
Number of animals 10 10 10 10 10
Water intake 16.3+ 8.3” 21.2+ 5.2 18.1% 5.0 23.2+ 7.7 18.5% 6.7
(ml/animal) -
Urinalysis
Volume (ml/animal) 25.3+ 6.8 28.4% 3.5 23.3+ 4.4 25.8% 6.5 24.5% 5.8
pH 6 9° 10 10 10 10
7 1 0 0 0
Protein - 8 2 2
+ 0 4 7 8 8
+ 2 0 0 0 0
Glucose - 10 10 10 10 10
Ketone body - 10 10 10 10 10
Urobilinogen 0.1 10 10 10 10 10
(Ehrlich-U/d1)
Occult blood - 9 8 10 8 9
+ 1 1 0 1 0
+ 0 1 0 1 1
Osmotic pressure 427.7496.2° | 347.4453.4 416.3+51.6" | 397.2£73.8 397.6+86.1
(mOsm/kg)
Lysozyme n.d. 10 10 10 10 10
ALP (K-A unit/animal) | 74.9%30.0 100.3+45.8" | 60.5%16.4 69.0+15.2" | 79.5+44.8
Renal function
PSP excretion (%) 67.4% 6.5 68.0% 5.0 61.6+10.2 63.1% 6.8 65.3+10.3
Serum biochemistry + + 1o +*
BUN (mg/dl) 15.37+ 2.00% | 15.47+ 2.94"| 15.81+ 1.98"| 11.53+ 2.39""| 11.83+ 1.33
Creatinine (mg/dl) 0.740.1" 0.7+0.1* 0.8+0.2* 0.7+0.1" 0.6+0.1
Kidney weight . v v +
Absolute (g) 1.39+0.09 1.41£0.10" 1.4440.12 1.4340.11 1.48+0.15
Relative (g2%) 0.90+0.04 0.9240.05* 0.90+0.06 0.89+0.04 0.93+0.05"

* 1 P<0.05 (from both CMC and D.W. controls)
* 1 P<0.05 (from both CMC+F and D.W.+F controls)

nd. . Not detected

4 Furosemide

b Mean£S.D.
9 . Number of animals elicited
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Table 4 Histopathological findings in kidneys of rats administered singly
with CXM-AX, CEX and CXD

Without furosemide
CMC D.W. CXM-AX CEX CXD
e I S e A H S I S S

Atrophy of rte.” 100 0 0]10 0 010 0 0 09 0 1 0[10 0 0 ¢
Necrosis of r.te. v 0 0 0/9 1 0 O0f10 0 0 0|9 0 1 0]10 0 0 0
Regencration of r.te. 7 3 0 0 6 4 0 O 8 2 0 0 7 3 0 0 6 4 0 0
PAS-positive

deposition in r.te. 0 0 0 O0f10 0 O O0O|10 0 O 0|10 0 O Of10 0 0 0
Eosinophilic body 9 0 1 o0f10 0 O Of|10 0 O Of10 0 O Of10 0 0 O
Dilation of r.t.” 0 0 0 010 0 0 0|10 0 0 0|9 0 1 010 0 0 0
Thickening of b.m.”

of r.t. g9 1.0 0|9 1 0 0|8 2 O O[9 1 0 O0Of9 1 0 0
Cast w 0 o0 0(8 2 0 0|10 0 0 0|9 0 1 010 0 0 0
Congestion v 0 0 0(9 1 0 O|10 0 0 0|9 O 1 010 0 0 O©
Hemorrhage 0 0 o 0[9 1 0 0|10 0 0 O0}9 0 1 0]10 0 0 O
Inflammatory infiltration {10 0 0 ©0{10 0 0 010 0 0 0|9 1 0 0|9 1 0 0
Fibrosis 9 0 0 0100 0 O 0|10 0 0 0|9 1 O O9 1 0 0
Calcification 10 0 0 0{100 0 0 010 0 O Of10 0 O O[10 0 0 O

With furosemide
CMC D.W. CXM-AX CEX CXD
T T e s S S B S S O I S

Atrophy of rte.” 100 0 09 1 0 0|10 0 0 0|10 0 0 0|10 0 0 0
Necrosis of r.te. v 0 0 0f10 0 0 Of100 0 O Of10 0 O Of10 0 0 0
Regeneration of r.te. 7 3 0 07 3 0 0|7 3 O 0|8 2 0 0|6 4 00
PAS-positive

deposition in r.t.e. 6 4 0 03 7 0 0|3 7 0 0|5 5 0 0|4 6 0 0
Eosinophilic body 0 0 0 0J10 0 0 0}10 0 0 OJ1I0 0 O O|9 1 0 O
Dilation of r.t.” 0o 0 0 09 1 0 0100 0 0 O0]10 0 0 09 1 0 0
Thickening of bm.”

of r.t. 8 2 0 0|9 1 0 0|8 2 0 0|9 1 0 09 1 0 0
Cast 9 1 0 0|91 0 0|9 1 0 O|10 0O O Of10 O O O
Congestion 0 0 0 0100 0 0 0f100 0 0 O|10 O O Of10 0 O O
Hemorrhage 000 0 010 0 0 0(10 0 O O|10 0 O Of10 0 0 O
Inflammatory infiltration [ 10 0 0 0|10 0 0 0 9 1 0 010 0o 0 o0}{10 0 0 O
Fibrosis o0 0 010 0 0 09 1 0 0{10 0 0 o0l 0 0 O
Calcification 9 1 0 0 3 2 4 1 8 1 1 010 0 0 o010 0 0 O©
*' . Number of animals :

> Renal tublar epithelia ¢ > Renal tubuli ¥ . Basement membrane

— . No remarkable, + 1 Mild, + . Moderate, # : Severe changes
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Table 5 Effect on renal function in rats administered with CXNM

b0

2€

5

Pl A S35 72 (Photo. 2. fods, = oofiz CX M-
AX IR TP i bpgingy, CEX Ifiz BUN o (€
F, CXD Ifiz BUN Off 5 31 0o, =244t
W AL Utz 0 FW OIsE A R ed B Atz

2. 7, MIETL TN G (Table 5~7)

(1) Hz5.

P2 BARYE & DIz 245 TR BT A 2 e

L CXM-AX BT abhseh -7 (Photo.3) 7,

AX, CEX and CXD for 7 days

Control
Group CNM AX CEX CXD
CMC D.W
Number of animals 12 12 12 12 11
Water intake 18.4+ 9.1 23.6+ 7.3 25.8+15.8 28.7TH17.7 15.7+ 8.2
(ml animal)
Urinalysis
Volume (ml/animal) 19.7+ 6.7 23.9+ 6.4 22.1+13.6 25.6+14.8 4.4+ 5.8
pH 6 2" 3 7 1 9
7 8 4 5 1 2
8 2 4 0 0 0
9 0 1 0 0 0
Protein 2 2 3 5 1
+ 6 7 8 3 6
+ 4 3 1 3 4
+ 0 0 [§] 1 0
Glucose - 12 12 12 12 11
Ketone body - 12 12 12 12 9
+ 0 0 0 () 2
Urobilinogen 0.1 12 12 12 12 11
(Ehrlich-U dl)
Occult blood - 12 1 12 1 1
+ 0 1 0 1 0
Osmotic pressure 34167.2 10011451 116.9 +160. 4 152 6+ 3358 609 4= 2570
mOsm kg
Lysozyme n.d. 12 12 12 11 11
positive case 0 0 0 1 0
ALP (K-A unit/animal) 75.4+27.5 96.6+60.0 161.0+118.0 128.1 +81.7 162.9+118.7
Renal function
PSP excretion (%) 61.6+4.8 62.4+5.3 70.2+45.5 TL.3+7.10 ] T42+6.47
|
Serum biochemistry
BUN tmg db 10.45+1.43 11.35+1.33 10.18+1.64 12.55+4.13 10.77+1.75
Creatinine (mg/dl) 0.7+0.1 0.74+0.1 0.7+0.1 0.8+0.1° 0.8+0.1°
Kidney weight
Absolute () 1.52+0.14 1.52+0.13 1.57+0.14 1.51+0.12 1.51+0.11
Relative (g%) 0.77+£0.04 0.78+0.04 0.77+£0.03 0.85+0.05" 0.81+0.04

* P-
" Mean+S.D.

B e ne . -
* Number of animals elicited

nd. : Not detected

0.05 (from both CMC and D.W. controls)
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BB DIEEEEN, % 7o CXM-AX B TI1L 8 IR EERER
Wh, CEX HTathBEOHEMIMHAEhERAbRI,

(2) Furosemide {fAH# 45

IatE o fRRE L i L CEBEM L BE T 58 Lt
ir, CXM-AX ¥ T BUN-BEEOHEN, BogRe,
RANE b B D 5 % - I EREDfAR (Photo. 4: Zgg
RN R ME LR D EfER XU RIF&EOEK), R
HMELEROBE, EMRME LEA PAS BiERON
ERIOCKHMERATRAE ERCRTARRUE L 1
D EROBEERNAZLRICH, furosemide xfFREE,
CEX % X0 CXD B THEMUOE MR B, CXD

Table 6 Enhancement effect of furosemide on renal function in rats administered with CXM-AX,

CEX and CXD for 7 days

Control
Group ; CXM-AX+F CEX+F CXD+F
CMC+F’ D.W.+F
Number of animals 12 12 12 12 12
Water intake 21.6+ 6.3” 20.5+ 4.8 19.0£ 5.1 23.6+ 8.3 24.8+10.6
(ml/animal)
Urinalysis
volume (ml animal) 26.9+ 5.6 26.1+ 4.5 22.2+ 5.5 26.9+ 9.7 29.4+ 94
pH 6 6 3 8 11 11
7 5 7 4 1 1
8 1 2 0 0 0
9 0 0 0 0 0
Protein - 3 3 5 6 4
+ 8 8 7 4 8
+ 1 1 0 1 0
+ 0 0 0 1 0
Glucose - 12 12 12 12 12
Ketone body - 12 12 12 12 12
Urobilinogen 0.1 12 12 12 12 12
(Ehrlich-U/dl/
Occult blood - 9 11 11 11 12
+ 2 1 1 1 0
+ 1 0 0 0 0
Osmotic pressure 443.1+£88.9 450.3+44.4 459.6x77.1 125.4£146.6 375.6£94.9
'mOsm kg
Lysozyme n.d. 12 12 12 11 12
positive case 0 0 0 1 0
ALP (K-A unit/animal) | 140.6+45 5 145.3+£30.1* 117.3+£43.0 148.2+72.6 239.3+120.1°°
Renal function
PSP excretion (%) 65.7+15.5 66.3+ 7.2 77.1+ 5.8 | 75.7+14.4% 71.9£10.9
Serum biochemistry
BUN (mg/dl) 13.25+ 1.55" | 16.06+ 2.06" | 25.30+ 9.71**| 22.01+11.87" | 16.64% 4.20""
Creatinine (mg/d)) 0.7+0.1 0.7£0.1 0.6+0.1 0.7+£0.1% 0.7£0.1"
Kidney weight
Absolute (g 1.62+0.06" | 1.6420.17 1.66£0.14" | 1.62+0.21 1.54£0.11°
Relative (g%) 0.96+0.06" | 0.94%0.06° | 1.00£0.13" | 1.03+0.10" | 0.96+0.09""
* 1 P<0.05 (from both CMC and D.W. controls) ¢ . Furosemide
* 1 P<0.05 (from both CMC+F and D.W.+F controls) » 1 Mean+S.D.

n.d. . Not detected

< . Number of animais c..cited

9IN=11
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Table 7 Histopathological findings in kidneys of rats administered with
CXM AX. CEX and CXD for 7 days
Without furosemide
CMC D.W. CXM-AX CEX CXD
e I S S e S S I ST T

Atrophy of r.te! 270 0 012 0 0 012 0 0 0|10 2 0 01l 0 0 0
Vacuolization of r.te. 12 0 0 012 0 0 012 0 0 011 1 O o011 0o 0 0
Necrosis of r.te. 2 0 0 0112 0 0 0 12 0 0 012 0 0 011 0 0 0
Regeneration of r.te. 100 2 0 0 9 3 0 0 8 4 0 0 8§ 4 0 0|10 1 0 0
Hyaline droplets in

r.t.e. of papilla 120 0 0112 0 0 0112 0 0 012 0 0 o111 0 0 0
PAS-positive

deposition in r.t.e. 2 0 0 012 0 0O 012 0 0 012 0 O O1[11 0 0 0
Dilation of r.t.” 120 0 012 0 0 012 0 0 0[10 2 0 011 0 0 0
Thickening of bm.®

of r.t. m 1 o0 o111 o o011 1 0 o011l 1 0o 01 0 0 0
Cast 120 0 0112 0 0 012 0 0 0 ]12 0 0 O 111 0 0 0
Inflammatory infiltration {12 0 0 0 |12 0 0 O [12 O O O [12 O O O {11 0O 0 0
Fibrosis 12 0 0 0112 0 0 0112 0 0 0112 0 0 o111 0 0 0
Calcification 120 0 0112 0 0 0112 0 0 0112 0 0 011 0 0 0

With furosemide
CMC D.W. CXM AX CEX CXD
-+ 4+ |-+ + H|- o+ + K- o+ -+ o+ s

Atrophy of rtel 9 2 1 0|5 7 01 7 4 0[5 6 1 08 4 0 0
Vacuolization of r.te. 12 0 0 0O]12 0 O O0O}|12 0 O 0O]12 0 O 012 0 0 0
Necrosis of r.te. 8 4 0 0 6 6 0 0 6 6 0 0 6 6 0 0 8 4 0 0
Regeneration of r.te. 5 6 1 0| 4 8 0 0 0 6 6 03 8 1 0 18 0 0
Hyaline droplets in |

r.tee. of papilla 120 0 0112 0 0 0112 0 0 0111 0 1 012 0 0 0
PAS-positive

deposition in r.te. g8 4 0 0 6 6 0 0 9 3 0 0 8 3 1 011 1 0 0
Dilation of r.t.? 9 2 1 0 5 7 0 0 1 7 4 0 5 7 0 0 8 4 0 0
Thickening of b.m.?

of r.t. 12 0 0 0|11 1 0 o111 1 0 0111 1 0 0112 0 0 0
Cast 12 0 0 012 0 0 o1 1 0 0|11 1 0 0112 0 0 0
Inflammatory infiltration {11 1 0 0 |11 1 0 0 9 3 0 0412 0 O 012 0 0 0
Fibrosis 2 o o of11 1 0 O0O}]12 0 O 0122 O O 012 0 0 O
Calcification 0o 7 5 0 0 4 8 0 0 4 5 3 0o 7 3 2 1 7 3 1

I Number of animals

" Renal tublar epithelia

= No remarkable,

+ . Mild,

2 Renal tubuli

3. Basement membrane

+ . Moderate,

# : Severe changes
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Photo.1 Kidney (Rat, CXM-AX
1.0 g/kg, Single admini)

No remarkable changes
H.E. x109

Photo. 2 Kidney (Rat, CXM-AX
1.0g/kg + Furosemide,
Single admini.)
No remarkable changes
H.E. X100

Photo. 3 Kidney (Rat, CXM-AX
1.0 g/kg, 7-day admini)

No remarkable changes
H.E. X100
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Photo. 4 Kidney (Rat, CXM-AX
1.0g/kg + Furosemide,
7-day admini.)

Dilation of the renal tu-
buli and atrophy of the
proximal tubular epithelia

H.E. x100

Photo. 5 Kidney (Rabbit, CXM-
AX 0.5g/kg, Single ad-
mini.)

No remarkable changes
H.E. x100

Photo.6 Kidney (Rabbit, CXM-
AX tablet 0. 5g/kg, Single
admini.)

No remarkable changes
H.E. %100
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Table 9 Histopathological findings
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in kidneys of rabbits administered singly with CXM-AX, CEX and CXD

Control
CXM-AX | CXM-AX CEX CXD
CMC D.W. Placebo tablet
- |- £ |- |- x| |- +|- %
Thickening of Bowman's capsule 4 5 0 5 0 5 0 5 0 5 0 5 0
Atrophy of renal tubular epithelia 4 1 5 0 5 0 3 2 5 0 5 0 5 0
Regenerat}on of renal tubular 3 9 5 0 4 ) 5 0 5 0 s 1 5 0
epithelia
Fatty_deppsﬁmn in renal tubular 4 1 4 1 3 9 4 1 5 0 4 1 4 ]
epithelia
Dilation of renal tubuli 4 1 5 0 5 0 3 2 5 0 5 0 5 0
Thickening of ba_sement membrane 4 1 5 0 5 0 5 0 5 0 4 1 5 0
in renal tubuli
Casts 4 1 5 0 4 1 5 0 5 0 5 0 5 0
Congestion 4 1 5 0 5 0 5 0 5 0 5 0 5 0
" Number of animals — . No remarkable changes
+  Mild changes
Tl ALP (VD ER L A b hute. 5l AR PE ) OO0 furosemide = DFHIE o L

2512, IRSDEALIzOT furosemide GFIERE &
ez Losg, CXM-AX BETix BUN oHEhn,
LEOEG R ORI LI OF AR &
O BBl S A L 10 5 Gy, CEX BT
(1 CXM-AX B LBk KA 0 2 h 2 iR T
HHYIIE LT A S, £72, CXD FETixlfdh ALP

DR ANE

EED ERA DS Rt, fobs, Fomogibs LT, i
EVEE SRR F 2 R B oS, S5
CXM-AX BETIEH PN Bk bR A 2 4, s

Ll ot

RET A Eb A E L R S v

8. wF Il A 1 LR (Table 8,9)
CXM-AX BRI B RS L2l A b e
712 (Photo. 5), CXM-AX geffTix, 1% CMC {25
HIBEE S &0 placebo ¥ b xBATEIZ i LT BUN o
BNA 2o e tops, Z At DOWL RPIREE L1 60 s 4
T F AL A ZE L L 2 e - 12 (Photo. 6.
%72 CEX L8 CXD ffic>u 74 CXM-AX [f&
R R AR 2 48 0 A & e 2 o 1o e
5, CXM-AX L0 CXM-AX GelETH M ikt
B L DGl IAT S bR A E ol s 5
VAT E Ea H T,
Ii. =
FHUEMEORIER & LTS G
F1H] cephem RYUAEME T H H CXM-
AN R - W B NP RO E i

=

Cephem
NTHh,
AX D

7

F O RO TR L7z

7, ba B BT, CXM-AX 1.0gkg ©1
[B]H ik £y 5 Trx, CEX 35108 CXD B & [Ez,
B B L 2o e & LTI R APSYE oo B 2
Sivtons, ZORBEEOEPEGERF I TL Uik Lk
HENHLDTHD, <‘%W¢4%mm+%LW&
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¥ 7z, DT Wl s
CXM-AX PETir, Babhdhedy & 1z L7 BUN o
D& DAL A2 S i tohs, furosemide RS L DY

o
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furosemide oy T,

s ivie oo 28 X h, CXM-AX T furo-
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BRETHEMEREL NN -1,
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mide OHFFIC X ABRESENM & LTk, CXM-AX BT
X BUN oigtnk LUOBoRBENE1EFRIh, CEX
HTIBOBAENELOBRE LHHMEINEDShi, L
L, CXD BTi% furosemide DOFFFICE T BiEE
HERRETHEI AL high ot - T, CXM-
AX XUV CEX D#EFHH 515\~ Tik furosemide 0
DRRRS X ) BREERIBE T ERS BT
WRINAZ EAEDLRT,

—h, vHFICRTIRBICE VT, CXM-AX &
BT BUN othihiaxbhich, D.W. BExBE L
OEIETEN ARV L& XY, ChXTERE
ROEFH & Bbhicied, FRBRICKVLTUIWThoHR
EMBEICLBFEERIED DI h -1,

PlEop#x, (1) 55 Mgk wv T, CXM-AX
1L O0g/kg @ 1 RIEMKE S TIIBESHIREH LT, ¥
7z furosemide & OPFHZEETL HR X hicw o &, (2)
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NEPHROTOXICOLOGICAL STUDY ON CEFUROXIME AXETIL
(CXM-AX) IN RATS AND RABBITS

Norio Sato, Hirosur Ezaki, Juny Kamizaki, Hiroko NisHiwaki,
Hirosut Tokapo, Suinyt Yokovama, Norie Aral,
Mivukr Katort and Jou Tamura
Tokyo Research Laboratories, Shin Nihon Jitsugyo Co., Ltd.

Effects of cefuroxime axetil (CXM-AX), a prodrug of cefuroxime, on rat and rabbit kidneys were
investigated and compared with those of cephalexin (CEX) and cefroxadine (CXD). The results
were as follows :

1. Effects on rat kidneys

(1) A single oral administration of 1.0 g/kg of CXM-AX, CEX and CXD induced no toxicological
change in kidneys. Also concurrent treatment with furosemide did not induced any toxicological
finding in kidneys.

(2) No renal change was induced by 7-day administration of CXM-AX or CXD. However,
functional and morphological changes in kidneys were induced by CEX.

(3) In combination with furosemide for 7 days, functional and morphological changes in kidneys
were induced by CXM-AX and were slightly enhanced by CEX. However, no nephrotoxicity was
induced by CXD combined with furosemide.

2. Effects on rabbit kidneys

A single oral administration of 0.5 g/kg of CXM-AX, CXM-AX tablet, CEX or CXD induced no
toxicological change in kidneys.



