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Cefoxitin O/ V8T 2 019
4y 3 it Cefoxitin, Cephalothin, Cephaloridine o) #
F 2RI RO IC B T 2 7 o bR

WRFIA - Bl

i o DR« (LW -

R - B

DOV E Y AR AR AT

BRI 35\ T, B B MDA E & PRI
HEFOHAK X 5BRERED IR ES RIS h TV
BP0, X e Bl L e BUIM T Cephalori-
dine®®%,  Cephalothin¥4% | Cefazolin®?, Cephace-
trile®’, Colistin®, Kanamycin® & furosemide o{)fH
» A\ i3 Kanamycin & dextran & arginate-Na® L
DHtAN, FAEHEOBRERIET H R T By
¥ERTAHZLEBELRZ I NI,

FLHRICEVTY, bhbhit30BH 5\ 26 H A
e X s RAFMRBIC X b Cefoxitin (CFX) B
BERSTIZT s PECBENS LUBRENcEEY S 2
ez ExBLA L, §EIrE 6 CFX, Cepha-
lothin (CET) % X t¥ Cephaloridine (CER) o furose-
mide, furosemide-glycerol #fFMHZ 31T 2 Ba it »
HEgHiE+5 & & bic, CFX o dextran §fHMIC 51T
ZEEEHC OV T LB Lo THRET 5,

I EBHRGSLIUSE

1. EHEY

Cefoxitin-Na (CFX, Merck Sharp & Dohme Rese-
arch Laboratories), Cephalothin-Na (CET, &%)
Cephaloridine-Na (CER, #5%¥f%), furosemide (A4
~F A }), glycerol (¥#H(bt2¥), dextran (7 B #
40,000, RAFFRILF) A1,

CFX, CET % X0v¢ CER i34 BAEKICERME I v
A7 7402 —TFBEELT{EMA LY, Furosemide
B XU dextran X HROEH B TOF EFHL, T/
glycerol (2 ABEDAEBREK THRLTHAV I,

2. BRI

1) Cephalosporin #|J & furosemide I X 7¥ furose-

mide-glycerol & DftHER

£% 7 Beiko JCL-SD FiHEF » H650C% 5 L3>
TRHDIIFEC /T, FTEDEM Y& L EfkE Lic, £
13 2 B TIT e 2 ORMER BB A BT e,

(1) x@Es¢: £@AKK 10ml/kg, iv.

(2) F#: furosemide 100 mg/kg, s.c.

(3) F+G g : furosemide+glycerol 1 ml/kg, s.c.

(4) CFX 8 :CFX 1.000 mg/kg, iv.

(5) CFX+F # : CFX+furosemide

(6) CFX+F+G it : CFX+furosemide+glycerol

(7) CET Jt:CET 1,000 mg/kg, i.v.

(8) CET+F It : CET+furosemide

(9) CET4+F+G It : CET+furosemide+glycerol

(10)  xiiAlY : A BRAEEK 10 ml/kg, iv.

(11) CER ¥ . CER 1,000 mg/kg. iv.

(12) CER+F P : CER+{furosemide

(13) CER+F+G 2t : CER+{furosemide+glycerol

LE%T » P ERBr - SR AR, 8HEEAE LI,
243 X O48RRIRIC IR BRI L, KRB, BEE (Advan-
ced BFME:t), Alkaline-phosphatase (Al-P, [R% 1
#wEN % KIND-KING Z{:) Lysozyme (LZM, LiT-
WACKID 35 X 1¢ OSSERMANI2 o) #JIE L1z, ¥
B5E%EBHOHMK (4REK) wo2&A,
rohvtk, M (eSS TAT 42 R) wHE L,

48 = — 7 A KB T SRBIIR X v $Rfu L, MR
#FEFE (UN, vv7—€A Vv F7=/ -1 & LV
7 v7F=v (FOLIN-WuU ) *HE L7,

FRmEE B EEO BT KL LT, ABRMCRETS
LELICEBYWE LI, D\ T Susa WEIEEK T 7
1+ vY)HK & L, hematoxylin-eosin ¥uft s L ¢ PAS v
Bk it LEBERICHRE L,

2) CFX & dextran * DffHEHR

H#% 78D JCL-SD %7 v F200L% 5 U424 BHic
v, IIEDEY% 7 ARERMIRPICE S L,

(1) xEB: ABAKK 20ml/kg/day, iv.

(2) CFX 2t :CFX 1,000 mg/kg/day, i.v.

(3) Dextran £ : dextran 20 ml/kg/day,i.v.

(4) CFX+Dextran £} : CFX+dextran

Bt 5tk HHEIR C4RMEIR) 3o X OF24R5RIR % B
WL, 20T=—F7ARBTIEODATE 1D OFER
LA HE LR, XOBEYHLL, ARMEE &
BIIE R L CHEBFENIBRRE T 1

IL. £ & KK #

1. Cephalosporin #| & furosemide 3s X 0% furose-

mide-glycerol {fBEDBFEEMH

1) i UN X027 v75=vil

BREBHCHIAMEUNS LU 7 L7 5= v O it
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Table 1 wiRkt+ e hThsb, F B, F+G I, CFX
Bt, CFX+F pt, CFX+F+G It, CET I, CET+F
M3 X vt CET+F+G Rtcixmi® UN, 2v 7=V
E LI ER L K E AR R L, Ll CERIET
ixm# UN, sv7F7=vibicligc (2~31%) L
FA L, CER+F #t#s Xt CER+F+G ItTit, a6
Zh OB D Hht,

2) IROE R AAL

£ G5HO R R, BEE, Al-P i LZM fii%x
Table 2, 3 iR,

1L LD 0 ~24I1R] (Table 2) Tz, F MO F
+G Bz furosemide OFIRIEAIC IS # LV IK KM
m, BEFEETE IR Al-P 0 EENEHLRIH,
LZM iz 2\ Tk AR & RBRBUH IR R LT TH - e,
CFX B3 X0 CET BETiE, \TFhOBREE b xR
LEMNI I o1, CFX+F R, CFX+F+G2f, CET
+F #3s X0t CET+F+4+G pttiz, FEHLF4+G I
2L ABOEHNED bRz, Li L furosemide %
B L7 OE(LI224~48F IR Tix, 1 iEHE LTV
7= (Table 3),

—7 CER ¥, CER+F i x0° CER+F+G HT
13 0 ~24B5fE IR 1C 35\ T furosemide HEFH DO F BT H H
bbb, F #e F+G B LAROELALND LR
BriclR LZM o LA Bk LD bh, ¥7chb
DELL, 24~48B5HIRIC b #kfE L TR Hhtc (Table
3),

Table 1 Serum urea nitrogen and creatinine in
rats treated with cefoxitin or other
cephalosporins alone or in combination
with furosemide and glycerol

Group Urea nitrogen Creatinine

(mg/100ml) (mg/100ml)
Control 21,9+ 0.7 0.3910.05
F 22.3% 1.1 0.33%£0.06
F+G 19.5+ 2.3 0.34%0.03
CFX 22.2+ 1.5 0.34%0.03
CFX+F 21.6+ 0.5 0.30%0.02
CFX+F+G 23.9% 1.6 0.42+0.04
CET 19.0+ 1.4 0.3910.05
CET+F 23.7+£ 1.6 0.3410.05
CET+F+G 23.4%+ 2.9 0.3710.05
Control 19.0+ 1.2 0.4110.06
CER 52.3+12.8" 0.90+0.18"
CER+F 86.01+10.3" 1.58+0.31*
CER+F+G 142.4+19.2" 3.301+0.52"

» : Statistically significant from control (p<0.05)

Five rats were used for each group.

F : furosemide 100mg/kg s.c.,

G : glycerol 1ml/kg s.c., CFX : cefoxitin 1000mg/kg i.v.,
CET : cephalothin 1000mg/kg i.v.,

CER : cephaloridine 1000mg/kg i.v.

Table 2 Quantitative tests of 0-24 hour urine in rats treated with
cefoxitin or other cephalosporins alone or in combination

with furosemide and glycerol

Group Volume Osmolarity Alkaline Lysozyme
(ml) (mOsm/1) phosphatase(U) (pg/ml)
Control 5.1+0.8 1530+112 4.4+ 1.0 n.d.
F 23.6+1.0% 713+ 50* 8.2+ 0.5* n.d.
F+G 28.3+1.8% 438+ 44 17.5+ 1.9* n.d.
CFX 7.4+1.2 1524 £193 11.1+ 2.5 n.d.
CFX+F 26.4+1.8% 433+ 35* 11.4+ 0.4* n.d.
CFX+F+G 22.8+3.3* 430+ 19* 9.2+ 1.3~ n.d.
CET 8.4%+1.2 1381+ 69 7.0+ 1.6 n.d.
CET+F 23.7+£2.9% 392+ 39* 10.1+ 2.1% n.d.
CET+F+G 20.1%+2.4~ 465+ 36" 8.8+ 1.0% n.d.
Control 9.6+1.7 1454 £104 5.5+ 1.0 n.d.
CER 22.0+3.9% 406+ 58* 24.0+ 3.5% 9.0+1.0*
CER+F 24.2+1.3* 409 £ 29* 49.11+14.0* 9.6+3.5*
CER+F+G 23.711.4* 384+ 19* 78.0+21.4* 7.7+3.1*

» : Statistically significant from control (p<0.05)

n.d. : not detectable (<5)
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ERERCET HREA, B ¥ P vk I Udno DI IRBRYE b 3 & hte,

BRERBML, Table 4 TR+ &3 b CREEH (0~4 4) WEEB X OWORBFEAT R

Nnhbh, CER+F B3 k8 CER+F+G MTix, X

B DR TIX, glycerol %O Lo & REL R 1 bL: H IR, -t ABNGINC 51 % W TR M 35 X UV DA BHCE

AR LRI, BB bhinr o, 58A MAF % Table 5 % X0 Fig. 1~9 &7’¥,

(24~4885fd)) DR Tix, CFX #® CET % ¥4 L4 WHECR LT, F+G B, CET+F I, CET+F
TREMIED LRI, o708, CER Ihc RSN +G It $X0¢ CER Rc g Mmas, %7 CER4F

Table 3 Quantitative tests of 24-48 hour urine in rats treated with
cefoxitin or other cephalosporins alone or in combination

with furosemide and glycerol

Group Volume Osmolarity Alkaline Lysozyme
(ml) (mOsm/1) phosphatase(U) (ug/ml)
Control 5.210.8 1679 £ 121 2.8+ 0.2 n.d.
F 9.6+0.9" 1513+ 66 4.2+ 0.3 n.d.
F+G 10.1+3.4 966 +209* 2.9+ 0.5 n.d.
CFX 6.6+1.6 1463 + 258 4.1+ 1.2 n.d.
CFX+F 7.8%1.4 1205 £ 200 8.9+ 3.2 n.d.
CFX+F+G 9.4+3.8 1471+ 88 8.0+ 3.3 n.d.
CET 3.7£1.0 2208 +453 7.8 3.2 n.d.
CET+F 12.9+1.9* 897 £126 8.5+ 1.7 n.d.
CET+F+G 9.7+3.3 1211 £153 4.1+ 1.0 n.d.
Control 7.110.8 1591+ 86 4.0+ 1.2 n.d.
CER 11.6 £2.0 1118+ 70* 46.7+ 8.4* 40.0£20.0"
CER+F 27.91+6.0* 442+ 43* 50.4+ 1.6* 41.5+20.0*%
CER+F+G 28.4+2.8% 437+ 23 143.1+50.4* 42.31+22.9*

% : Statistically significant from control (p<0.05)

Table 4 Qualitative tests of urine in rats treated with cefoxitin

or other cephalosporins alone or in combination with

furosemide and glycerol

0-4 hr urine

24-28 hr urine

G
roup Pro Glu Ket BId

Pro

Glu Ket

Bld

Control

F

F+G

CFX
CFX+F
CFX+F+G
CET
CET+F
CET+F+G

1 HH 1T H+
|
|
+
+

Control
CER
CER+F
CER+F+G

- - 4+

+H o+ K
l
|

i B H HH O H

++

+++ +++ -

+ very slight, + slight, ++ moderate, + + + severe
Pro : protein, Glu: glucose, Ket : ketones, Bld : blood
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Table 5 Pathological changes of kidneys in rats treated with cefoxitin or other
cephalosporins alone or in combination with furosemide and glycerol

Pathological changes

Kidney weight

Group Dilation of Necrosis of Hyaline

(% bods wi) proximal tubules tubular epithelia casts
Control 0.89+0.03 - - -
F 0.96+0.02 + — —
F+G 1.06£0.04% o - =
CFX 0.91+0.02 = & =
CFX+F 0.95+0.03 + = =
CFX+F+G 0.96+0.02 + - -
CET 0.99+0.02 - - -
CET+F 1.00£0.03* + — -
CET+F+G 1.00£0.01* + - o
Control 0.80+0.03 - - -
CER 1.05+0.05* + ++ +
CER+F 1.18+0.09* + ++ ++
CER+F+G 1.18£0.05* + +++ ++

x i Statistically significant from control (p<0.05)

B X8 CER+F4+G PricrhZEoMmsrhEhid
Ddbhic,
BoRBEF¥HE T2, CFX B kv CET Tt
RERBREDRh -7 (Fig. 1 $X0v°4), F B
(Fig. 2), F+G B (Fig. 3), CFX+F Pt (Fig. 5),
CFX+F +G B (Fig. 6), CET+F % X 0v¢ CET+F

Fig. 1 Kidney-control

No noticeable change. I-E ( x100)

+G Bt (Fig. 7) wH\Tiz, ABMHCELLrZH LR
Teh o toht, AT, EMRATBOBEOIE
NEFABRECED bhic, —%, CER ¥z, AR
P BoEX, &b, HEMAGROBEE/SBRESH,
BEFEHCH FARAEOC ¥ AN, MEKY v 4
B, MMz E L3 5MRKRIG, EMRATCER

Fig. 2 Kidney-furosemide(F)

Note focal areas of tubular dilation.
H-E (x100)
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DORFAENR D b h o, CER+F ffs X0t CER+ CFX & dextran # Bl %tz PpH LT, 7 B M
F+G T2 CER HOBEAIHIZED O T e W LMo ik, IR 3 & O o Wi il x Table 6
(Fig. 8 3X0'9), ¥ L o¢ Fig, 10~12 2’7,
2. CFX & dextran $f oD R4 CFX By 5.1 (CFX ) i, KOs &
Fig. 3 Kidney-furosemide +glycerol (I° | () Fig. 5 Kidney-CEX +IF

Note focal areas of tubular dilation. Note focal areas of tubular dilation.

H-E (x100) IH-E (x100)
Fig. 4 Kidney-CFX Fig. 6 Kidney-CFX+F+G

SpomEa

. ” A I\ul ocal areas of tubular dllatioﬁ
le change. H-E (X100
No noticeable chang ( ) HE (x100)

n.
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OB RLREAT WL Cudsoh JARE & JLle U T8 Ensidhed &g

o1z, Dextran B -t (DI Tk, WO M,

IRBEEDOICY, IR AL-P o8, IKBED AR &

h, BORMMER TIx, JEALRMIA b B D WEEE D 2E A

Phds X OUKIGPERAL 2 R B, L BRI D KA % 7T
Fig. 7 Kidney-CET 4 F +G

 Note focal areas of tubular dilation.
H-E (x100)

Fig. 8 Kidney-CER

Note tubular necrosis. I1I-E (x100)

TIRAER D B R S hte (Fig. 11), —Hi#y
R LBt (CFX+D #f) e\ Tk, Mmik, Rk
fitl, HOMMAEIL (Fig. 12) L& DB L AZELL, #
FAC X % W o i 2 R BB sd b ishs o 1,

Iig. 9 Kidney-CER t F+G

Note extensive tubular necrosis.
II-E (100,

Fig. 10 Kidney-CFX 7 days)

No noticeable change. H-E (x100)
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PEWBEGEREACEEL, Ui LiEBo 85 & OHH
ThaA, BoEFURZECMSERRR & OO A, L

= T BERD B\ CIIWE S B HEN OB S = LAVMES R

T b, F e RBRIC & FIRIK & OFFL Y+ % & cepha-
losporin FIMANTILIEH &% & fo i TR % 95 76

Fig. 11 Kidney-dextran (7 days) Fig. 12 Kidney-CFX | dextran (7 days)

Note vacuolar degeneration of pro-
ximal tubular epithelia. H-E ( x100)

R S

SR R SN S AT AR S s

Note vacuolar degeneration of pro-
ximal tubular epithelia. IH-E (x100)

Table 6 Renal function and morphology in rats treated with cefoxitin alone or

in combination with dextran

Group
Parameter Control CFX Dextran CFX+Dextran
Serum
Urea nitrogen (mg/100ml) 20.41+0.3 21.0+0.9 19.0+1.4 23.7+2.3
Creatinine (mg/100ml) 0.34+0.07 0.35%£0.05 0.37+0.01 0.36%0.0%
Urine
Volume (ml/24hr) 9.1+£0.6 8.8+0.3 19.0+2.6* 21.9+3.4%
Osmolarity (mOsm/1) 1539 +222 1377 £146 715+£83* 749 £ 75%
Al-P (U/24hr) 3.6+1.8 8.7+1.7 46.51+35.3% 32.6%+10.1%
Lysozyme n.d. n.d. n.d. n.d.
Protein o= Fa o +
Glucose - — +++ +++
Ketones - — - and
Blood = - — —
Kidney
Weight (% body wt.) 0.85%+0.02 0.89+0.02 0.86%+0.02 0.84+0.02
Pathological change
- + +

(vacuolar degeneration of —

proximal tubular epithelia)

* : Statistically significant from control (p<0.05)
Five rats were used for each group. CFX: cefoxitin 1000mg/kgX7 days i.v.
Dextran : dextran 2Qml/kgX7 days i.v.
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L, O glycerol % iijsLli4 2% & B A & Sl
fbxgsn o ENRINTVD,

#t > C, cephalosporin RIKFIOW BliLC, <D
X5 1SRG RN O 8 il LD & &k, HKIEN
Db ORELM Y Fx BT T, DMK
OB A STt T AR TLEE L bh B,

AElbhbiit, CFX oLfpfieo—Bt & L T
furosemide, furosemide-glycerol {Jf Az 3+ %5 CFX,
CET % X0 CER 7 » | Mickf4 5 MBI L,
FORBALED X 5 fehi R SR, chi&i)
Mg L, UTeE%T2,

%3 CFX 1,000 mg/kg o By Tz, 1M UN,
svT7F=v, RE, KBEE K AP, LZM, &A%
O B B HE I 2l T O IR BELAAAAT R B\ TR OB W
eKEDLRILh 5T,

—% furosemide ¥ L T, KBEEDOIKT,
# Al-P o#hniks X OB IR ME D ILR e EniBd b
., ¥ furosemide-glycerol DHfAK LTI, “hb
DELDIZh glycerol HEHDOBEWIKBELEIRS
MmEFR EDdHLR, LirL, K&+ 5 E 1L
i, TRT—BETH HBOELLLBETH -1,

CFX & furosemide # %\ i} furosemide-glycerol &
OPtR&SFch, CFX 2R LAV EE(RHET
FRECEL,BDLH, - TRIRERXHA L TL
CFX BHi2, 7 v 'BELELFRDH LA LIV
Z EDL I E NI,

¥7:, CET ico\vT%, CFX k[EGkHmE 5 T3,
B4 B bR, furosemide B %\ 3 furose-
mide-glycerol # A LIcBEICd, BEOCOHFHEBE MY
BrusTix, CET $HAc X 2 B oBEER, BENE(LORY
BT AT h o Foo LINTON® 36 1 U8 LOWSON 5%
¥, 7 v biz CET, furosemide ¥ X U¥ glycerol D
A5 vZLuvmiE UN o LR EBRHEATOEE

2%, —JF LUSCOMBE 58k, [RIBRD LR T—Bik
ofiE UN O LR L BRAE RO EBED
FOBEEBHT 5B, bhbhDERTIL, ALY
FEE,FED LR Tl o7y, TOERIE, 5 +bD
WG, R, BEMNL ERREGOEBRICL £S5
nEEzZLRD,

LA L, CER 5 Tk, B SHIC R\ THEUN
IO v7F=vDLg, KAI-P, LZM o, K
EOASEHBC EOBRERFHALBRECU AN
D RBERIFECELIRAE O FFREO B e & DFE
LY FAD O, & HiZ furosemide s X OF furose-
mide-glycerol % CER tfff+5 &, CER B
bR BEEY), BHOBE VL ThiFELIHEAESh

MAR. 1978

T b, chb¥F CER OBMEIHEYH St B
€D LR, filfio LINTONO, LowsoN
5% 36 k0o LuscoMse 5 ¥, CER 05 5 FB#
7%, furosemide % glycerol 2 X » THidhs o &
ZEHTERD, FRROL, 77 AP XUy
FFED BT HHER I TV 5,

& T CFX I\ T, MRS 3sb} 5 (e s & DB
H O FIHENE o — 1> aminoglycoside Rt H'H & dex-
tran DO AN VA T B LV 5 KRR IOY
k)% L, dextran ko 7 Bififttt 5 X 5 0tHERY b
fite 212, X OKR, CFX BT, WHE HHEGE
Tl BN AL 51z, —F dextran B ETiX
2L DOPFRF IO X 5 THBEER TV S X 5 T BIKMA
% a0 g By bhtch, CFX4D BT
L AECRAEOEL LB bhithote, F-
T CFX ({42 dextran (A LTLBWEEXFEXED
DU LTV b D EEZHR S,

LLEDkiRA G, CFX iz, AR X -> TBOR
ZULTE LRAE T s T BHEEYRER LV 2
ENB LTI 5T,

% E3

Furosemide, furosemide-glycerol 3 X U dextran #
i X 2BRIGHTIE{LD 5 » i Cefoxitin (CFX),
Cephalothin (CET) 3 X t¥ Cephaloridine (CER) #%
5L, BT s gy BE HEEE»LHRN, o
ho IR OB EY BB LT,

1) Furosemide 2 %\ i} furosemide-glycerol O
iz X, (EERBEMORIM, K Al-P Oin, B
RAEDHE LN, CFX # h CERIEHAL
Th, MERBEOE(L LA X bR, ot T,
CFX BHc it BNy FRH D\ 2 AT AL
WD EEx2HhB, CET iwouwwtd CFX r[EREGF
RBic X o8z, Zbohleh oteh’, CER i, furo
semide DHFAIC X b MEUN, 7 v 75 =, I Al-P
B IO LZIM ostn, BRMAE ORI L ERBRE
FERL, LrdbhboF i, glycerol o FE#ES
X hE I,

2) CFX & dextran k% 7 BRAHKKR S LIBE,
KRR, REERRME, BRAT EEAROZER[E
L bhnt, L LRIZEDEIIL, dextran B
Mz hEHHLR TV B0 T CFX B 0BEEERT
WD kTNt

3) LEOHR»G, SHRAEYC X 2 BRICHETES
HTFTh CFXi2, 79 PBeNLTERESYRITSL
W EDEERR I h s,
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The investigation was undertaken to see how renal function and morphology change in rats when
cefoxitin (CFX), cephalothin (CET) or cephaloridine (CER) were administered alone, or in combination
with furosemide (F), furosemide-glycerol (F+G), or dextran (D).

1. Combined effect of cephalosporins and furosemide.

In rats receiving CFX or CET alone, no change was observed in renal function and morphology. Rats
treated with F or F+G showed marked diuresis, increased Al-P excretion and dilation of the proximal
tubular lumen of the kidney. Similar changes were seen in rats receiving CEX+F, CFX+F+G, CET+F or
CET +F+G. However, rats treated with CER alone exhibited a remarkable renal response including increases
in serum UN and creatinine,urinary lysozyme and Al-P excretion. Necrosis of the renal proximal tubular
epithelia was also noted. Moreover, these changes were considerably enhanced in rats receiving CER+F
or CER+F+G.

2., Combined effect of CFX and dextran.

In rats treated with CFX alone for 7 days, no changes were observed. Rats receiving D showed mild
diuresis and vacuolar degeneration of renal tubular epithelia, though these changes were not enhanced in
rats treated with CFX+D for 7 days.

3. The above results indicate that CFX itself is not nephrotoxic in rats when it was administered alone
or in combination with furosemide or dextran.



