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Cefuroxime DHB ) & FRKZHR

YAILIE B - n M T A - T B O N - T W B
I KB SR U R R R E
(X TEHWHERE)

B-lactamase ILLEEFT L\ 7 » » AR Y v CRIAEHTHS Cefuroxime 12O\ TEPBY /e
b U RIS R 1778 » 7o

75 MBS X UBSYEOBINER 17 #k, [RB4ri3k Ampicillin fiftd: E. coli 98 #k, Klebsiella 52
¥, P.mirabilis 50 $cnt+ 5 f# i Cefazolin & FBE b L <1x L LTH 7o KiT P.
mirabilis W3 LTi: 80% IALnt 6.25ug/ml LITICH » 7o Cefuroxime 750mg ¥ BES Fic
B LcBRO RPMBED peak (28 btk 30 Hied b, TOREL 3,400ug/ml THY, 6MEW%X
TORPERKIL 88.5% LHMETHoTco TORRDRFRMYY Biocautogram THRE LI L
%, Cefuroxime MME—DHFBWFEUHETH - 7o

EFRB IV THOLERBRPIE 10 A #H 18 750mg 1 B 2 @HE /L 1E 1,50mg 1
B2E#ED 5 HRERFST X D, FHOBKHDELRE Lico SMERBENIE 2 flcizv-Thib ¥
aR L, (BUEMIMN RERRIE 8 fITIX 63% DEHER TH-Tco BIFARGERC—EROK
ERRO @i, BRETRELORALh o, 20, I, Bl CEERECK

THREZFEDOL R 5T

Cefuroxime (LI F CXM L #3) 1, ZEED Glaxo #
WRFCHRBEIACEHAL 7y e 2 X)) Y REEYE
¢, THr® amino # i, 2-methoxyiminofurylacetic
acid ¥ 4 EX 70T, Fig l e R LERERY D
D, ZORPFEDPE(LK X b, B-lactamase i X T 5 KE
HXED, 7yr AKRY VD Staphylococcus,
E.coli, Klebsiella, Proteus,
Citrobacter i ¥ b HEH® R+ = & B FENTH
509, CXM i3, BEIHREALRRE AT, HE
FIVBECHEMNEVCIFRRENAEOH, RPEREK
3 80~90% & H\o

SEHbhbhRETOEBIRT L L, REBRR
fEre s+ 5 CXM 0BERHRCOVCTRE Y MX DT
RET 50

I. 2 #e8E

1. HEHNOKE

1) EBHE

Fig.1 Structural formula of cefuroxime,
sodium salt
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Enterobacter s X U

HEREOEMEK 17 &k (X5 2BHEHK, 74
BHE 11 &) &, FERBRPEORTH,»HLSESH
#- Ampicillin (51 F ABPC }» #3) Wit D E.coli 98
BkL, Klebsiella 52 ¥, Proteus 50 ¥z o\~ T,
Cefazolin (LIF CEZ X ¥53) &xi@¥EH & LT MIC
FRIE Lico Tsisisihix Heart infusion agar (35f)
AV, BTER AR CEREFAEERCE 5T

2) ERER

BT 5E L, CXM, CEZ L i P.aeru-
ginosa LIS DB LTEBWHENYRLE, 7
I LGB TIE CEZ 0521~ 2FBE TSR
Bh%EmL, 77 2B RECH LTUIREN 1
(Table 1), ¥7-, ABPC itz k58 E. coli 98 B
DREEUFI, RREEOES MIC 5%0 peak i
—igtETH b, CXM, CEZ k4 12.54g/ml #RL
1oo 100 fEFRILEE TIZ, @A L $ MIC 545D peak
11 6.25ug/ml Lich, 1EEEHRC-HAEHNEZRLE
(Fig. 2),

Klebsiella 52 ggwwxi3 % MIC 54D peak iX, KK
B0 BS CXM 12.54g/m]l, CEZ 3.13 ug/ml £,
CEZ i3 228+ <R T o, FFREXAVEES
1t CXM 4% 6.25ug/ml, CEZ iz 3.13ug/ml %=RL,
BEREERCIA2EEICXM o s e® {Bbhl
(Fig. 3),

P. mirabilis 50 #icxt 3% MIC 434> peak i,
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Table 1 Antibacterial activity of CXM and CEZ against standard strains

organism

Escherichia coli NIH]J JC-2
Escherichia coli NIH)

Escherichia coli KP

Escherichia coli 014 K7

Escherichia coli K-12

Klebsiella pneumoniae PCI 602
Proteus mirabilis ATCC 21100
Pseudomonas aeruginosa Shogen
Pseudomonas aeruginosa NCTC 10490
Aeromonas liquefaciens Y-62
Bacillus subtilis PCI 219
Staphylococcus aureus FDA 209 P
Staphylococcus aureus Terajima
Staphylococcus aureus 226
Staphylococcus aureus MB 2786
Staphylococcus aureus ATCC 0538 P
Staphylococcus epidermidis 1AM 1296

(MIC ug/ml)
CXM CEZ

10 ‘ 100 10° 10
6.25 | 625 | 3.3 1.56
156 | 1.56 6.25 6.25
0.78 | 0.78 3.13 1.56
25 6.25 3.13 1.56
0.78 0.78 0.78 0.39
0.78 <0.20 3.13 3.13
50 3.13 50 6.25
>100 >100 >100 >100
50 12.5 >100 >100
<0.20 <0.20 <0.20 <0.20
25 12.5 <0.20 <0.20
1.56 1.56 <0.20 <0.20
1.56 0.78 0.39 <0.20
0.78 0.78 0.39 0.39
<0.20 <0.20 <0.20 <0.20
0.78 0.78 <0.20 <0.20
0.78 0.39 <0.20 <0.20

Fig.2 Sensitivity distribution of ABPC-resi-
stant E. coli isolated from urinary tract
(98 strains)

50{
40+
2
3 30+
@
5 20F
]
z
10
T,
%0.20 039 0.78 1.56 3 13 6.25 12.5 25 (Ml,’,’ny
0.20[039]0 78]1 56]3 13]6 25[12.5] 25 | 50 | 100 [>100] Total
XM 10" T |5 [12|3t 1011|189 | 98
10 1] 1|2 ]15)47]15] 48 |1 ]4] 98
cez |10° S[10(27 9 [15[13[19] 98
10° 2 |14 [18f35(8 |6 ]3| 4[8] 98

CXM 6.25ug/ml, CEZ 12.5ug/ml &= b, CXM o
B5RFCh o HEN %R Lico $i2 CXM Tk 40 ¥
(80%) »3 6.25ug/ml LITFC $Ep LicZ LA EER S A
% (Fig. 4),

2. [RepgEit o BeE

1) ERF®

BEAEF14iIC, CXM 750mg %4 A& 20ml &
X, ZefERIC one shot MiE%fTicL, 0D 1, 2,
4, 6 BRIBICRE ML, RPBEXHEH » THET
BT L, BT & LT B.subtilis ATCC 6633 frx
By, iz 1% 7 =vBF 1+ Y 7 a8 Heart infu-

Fig. 3 Sensitivity distribution of Klebsiella

isolated from urinary tract (52 strains)

zo% cxm Jf—
CEZ 10t--=
10°---—~
15+ Inoculum size
2 cells ml
]
-
w10+
-
°©
3
5.
oMo s o T e B T 5!;;;,1‘027 - 100
e m
50.20[0.39]0 78]1.56]3.13]6 25[12.5] 25 | 50 | 100 [>100] Total
cxm 10 3 [ 2 [ |2t |10 a1 [ 52
10' 13 |nmjefe]3 1| 52
107 1 2 |17 11| 7|1 |9]2]2] 52
CEZ fip 1 16 [19] 8] 5 1 2 | 52

Fig.4 Sensitivity distribution of Proteus mirabilis

isolated from urinary tract (50 strains)

No. of strains

20 Inoculum size 10° cells/ml
CXMo—

CEZo—--0

>100

L I 1 L !
=0.200.39 078 156 3 13 6 25 12.5 25 50 100
(MIC ug mb)

50.20(0.39710.78]1.56]3.13]6.25[12.5] 25 | 50 | 100 [>100] Total
CXM mjzf1| 34|21 50
CEZ 3l |nf1|1|1]s0
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sion agar (SRHF) W Lico Wifhik s VR7 7 4 v &
— (0.220) T GH, CXM ORHIILINGE LI L,
1/15M phosphate buffer (pH 7.2) THMWL 20

2)  LIBRIAT

JRep Iy o> peak i, one shot [(fil#% 30 B b
3,400ug/ml TH o 1co MUAULEL, 0~1, 1~2, 2~4,
4~6 I DM Z 41 £ h 37. 8%, 27.0%, 17.9%, 5.6
% FAsl, 6 M DML 88.3% & LAk
e (Fig. 5),

3. R oM

1 KERITL

CXM #HEte o IR AR DA AT 5 HIRTL
ToORBETI oo TiobbIRPBRIENEN I L
teRO—EA #fs L LT{i L, Thin layer chroma-
tography #1{7/c - ®% Bicautogram # {EK L 7o,
Solvent k LT, Acetonitrile : Z&8Kk=4:1 #f\>,
Adsorbent 12 MERCK %o Silicagel sheet 60 F 254
R, BER & LT, B. subtilis ATCC 6633
%, ¥7: Medium (¥ Heart infusion agar (%) #
W iZo

Fig.5 Urinary excretion of CXM (750 mg i.v.)

3400
’_\3000—
E
o4
: 5
— 2200 2
L 0 _
8 2000~ (37.8%) Total recovery|*0 g
& rate 88.37, o
E (27.09%) 430 =
8 4
§ 1000 (17.9%5) 203
- —
15
s (5.62,) 0%
= (240) =
jon] " [
0 0.5 2 4 6 =

Time after intravenous injection (hr.)

Fig.6 Bioautogram of human urine after intra-
venous injection of CXM (750 mg)
Adsorbent : Silicagel sheet 60 F 254 (MERCK)
Solvent : Acetonitrile/Water (4 : 1)
Test organism : B. subtilis ATCC 6633
Medium : H.I. Agar (Eiken)

| |

L
|
Emm |
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2) NIk

CXM 750 mg one shot ff#il:{% 30 73m b 4 Wil & ©
DR At TiE, iz )iivie CXM o Rf fE &
— M Lt spot DHA ML, ZDOho spot & iHwtchs
o tze FTlebh bR OUE DG HEIL CXM Da
ThhHC LiiBLi (Fig6),

II. B Bk & 4 5t

1 A Rds X OH Y- )i

% R B YSE 10 Gl CXM 2485 LT F DL 8%
Wi Uteo AP QUEIR, OVn RV Ss, bk itirE:
T g LGk, MRYEBUMEVERSIDE S5 4 0, BMEVEEE
M 4 D 10 EGITH B,

CXM o/ ki, 16 750mg % 1 @ 2 EfGET
B, HBUME1[E 1,500mg % one shot #iEC1H
2L, FAE LTS BREES Lic, BIKAED
¥l UTL &Ml M8 §€ » TIT T8 5 1o

2. FRIRA

CXM D3 b5-% 171 » 1= IR SESAE DIEN] % Table 2
C—E L Tnd,

REBYSET 3T 5 CXM DBEKG R4 ¥ L5 &,
DYERBRYIE T 2 6l LIEFI D Te - ALTh L ES
Th o tco RITAGVERBESAES 7 1V — 7 Blic R 2
% L Chic(Table 3), B 3 G, BEELH 5 4
T, TOFBRIXLThENR 67%, 60% LicoT, L b
@D HEERMERTETHS 1, 5, 6 HrEHhr 5%
2 2 b, Total T 63% & RIFEDERTL
oo RIC LA 8 HIICOWT, IBIR, MEROHEENLE
BERK R HE L1- (Table 4), BBFRix3 5 BBk
EHLEBA bR S T30 (38%) L{EwA, M@
R38R e LTotkibix 56 (63%) wabh,
BEBKDFRITELD 26, 36, BHIFELD,
FRRIL 63% Th ot BREMEFRCH TS HRC
MRREE LD, EAR DI TodIc 1~ 6 B —
HELUTHE LY, F0hii b7 — 7 AV EBER 3
FlEHCCEL—BRTHAINEELDRS,

R RKEDN OB EA 2 TH D L Table5D X 5Th
%o P.aeruginosa ¥ 3 ¥keh 2 BEAVEERE L 7o A%, FOft
DHEHKCH L TIRRIFIeRAL =L, CXM #5%DOH
BE L P. aeruginosa L ENHELN O 75 A BE
NE1HRD BRI,

Bl OBETTx, 10 FEALA & & BERNEIFER
HIIDTIED oo FHTES 5 Gl TR IESHERA T — Bt DEK
kRS, Wk EOBEERE LA EDTH
7&‘4‘0

rIT, JFEeE, BiEEmEm Roks ti, CXM #
SR OBEMBOETIVTh FHHECREEYR
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Table 2-A. Clinical summary of slmple U’I‘I cases treated wnh CXM
Treatment T " - B Vt N
Agel . .| Dose (g x \Dura . acteriuria ___| Evalu- Side
No.|gex Dlagnosxsi times/ Route! tion Symptom | Pyuria* Species Count| MIC ation |effect
_ day) I (day) | Species |Tou |
81 i = . Pain on (#) |K.pneumoniae 107 | 6.25 _
1 F A.S.C 1 0.75%2 x i.m. 5 urination | () (=) - | (=) Excellent| (—)
] | | ] —
I i E. coli 10¢
2 |4 ASP | L5x2 iv.| 5 |High fever t; (_C_o)' o Excellent| (—)
[ | | e B
A.S.C. :acute simple cystitis, A.S.P. :acute simple pyelonephritis
Table 2 continued-B. Clinical summary of complicated UTI treated with CXM
Di i | Treatmeut e a N ]
No. \Ag Un:li:;si;sg 131\1 Dose(g X | Route &| Py- . Bacteriuria Evalu- Sf;de
Sex condition ter ping txmeds;y) D(L:jl;ayt;on uria | Species —’Count' MIC ation |effect
? . E. coli
72 | C.C.C. .m. . 10¢
1 | M Prostatic (—) | G-6 | 0.75%2 ! r: (+) S. faecalis Good =)
cancer 1 () =) =)
69! c.c.c im. (+) | P.aeruginosa| 107 >100
e - : P -
M | Penile cancer (+) 1 G-1 1 0.75x2 5 () | P.aeruginosa; 107 >100| oor =)
| P. mirabilis 1.56 |
| : A 108 i
B ccc e iv. | () |'S faecalis 1.56 :
.C.C. Calr _ P _
3 | | Urethral 1njury‘ (+) | G-5 1 1.5x2 5 ) | P aeé'uginosa - cor | =)
‘ * NF-GNB i
} \ | ! ‘ P. aeruginosa
g !C.CcC. | i i (#) | S. faecalis | 107
4 Prostatic | (+) G5, 15x2, P. morganii Poor (-)
M cancer | i ‘ i 4 P.aeruginosa; g
l} | | | | S. faecalis
‘ S.epidermidis
66| C.C.P » } mo | ()% . 10¢
5 -C.P. (=) 1G-6 | 0.75x2 - Jaecalis Good | (=)
Pelvic cancer ‘ i
M s R ECOR I =)
|24| c.c.p. | im | () | E coli 107 3
6 ' ¢ | Hydronephrosis (=) | G-3 | 0.75x2 5 - =) ) Good (-)
[ .|
51 c.c | | ( K.pneumoniae, 141
.C.P. S +) | P geruginosa _
7| M | Ureteral stone “ (=) | G-6 1.5%2 s aerug 6 25 Excellent | (—)
| | \ =] & (=) |>100
58 | C.C.P. ' E. coli 107 | 3.13
8 After (=) |6-3 | 1.5x2 (+) | £ coli Excellent | (—)
F nephrectomy (=) = =)
C.C.C. : chronic complicated cystitis
C.C.P. : chronic complicated pyelonephritis

*: before treatment
after treatment

NF-GNR : Nonfermenting Gram-negative Rod excluding P. aeruginosa

Olthotoe ¥l RKBmRMBRBED 5L HRERT
WPERC S50, HHFEFEOERTD Ticw
(Fig.7, 8),
. # =
REBRBERFE L L CHE DR\ E.coli, Kleb-

siella, P. mirabilis e34+% MIC i3, CEZ oxht
HEELTRABED LLREIhULOBRBETH - o FiT
P. mirabilis 50 £k Tix 80% LA EAS 6.25ug/ml LT
EhLSIEREXhB L AT HS, 0'CALLAGHAN
LYDHETE 75% b 2ug/ml PUTFER LI LBX



548

CHEMOTHERAPY

JULY 1979

Table 3 Chronic complicated U. T. I overall clinical efficacy classified by type of infection

No. of n&’fjﬁ@iﬂ;ﬁgﬂﬂ:& Overall
o, o ype of imple .
Group cases | infection | or Mixed | EXcellent Good | Poor ef:f:“{g')e”
%1% d
1 st group
o (Indwelling catheter) 1 13 0 0 1 0
5] 2 nd group 0 0
§ (Post prostatectomy) %8
g 3 rd group
s U T 1) 2 25 1 1 0 100
E’ 4 th group ;
& (Lower U.T.L.) 0 0 0 o 0 0
Subtotal 3 38 1 j 1] 1| @
5 th group
‘S_ (Indwelling catheter) 2 25 0 0 2 0
° 62
o | 6th group
Eg‘ (No Indwelling catheter) 8 | 38 1 2 | 0 100
= Subtotal 5 62 1 2 | 2 60
Total 8 w | oz | 3| 3| e

Table 4 Overall clinical efficacy of 0.750r 1.5
g X2/day, 5days treatment with CXM

in complicated U. T. L

T\ %, ¥7 NORRBY L1 X hi¥, B-lactamase g4
@ Indole positive Proteus sp. iZx} L Ti¥, Cefoxitin
(LT CFXLBET) B bT<hTH Y, K\ T Cepha-

Bactz)ir:g: Cleared [Decreased|Unchanged Efﬁtc:_c.ir?: loridine (LIF CER LB§), CXM OBOHENTH
e - “(‘3‘0 ) D, FAFIEBEH T A TWS ELTH3, Ak
5 lmmatei > 2 Zﬁi(i;’) Indole negative Proteus sp. x5 H & Hix, CER,
uppresse ]
FX,CXM \
Replaced 0 1 1/8(13%) ¢ DB 1 ’:)—CL ?o “ P. mi
Unchanged 2 2/8(25%) ) 1—-77‘, $¥2—;31§§R 'D%‘#i” rIse, <' ”"';'
= ilis T¢I, » DT CXM Hn Thic
Efficacy on 2/8(25%)'1/8(13%) 5/8(639%) Case total - ) ] &b
pyuria | 8 BH%mRL, P oulgaris ¢z, CFX LisHix 100£g/ml
Ezzzllent 2 E:::/A)) (r);'::all effectiveness bkt LT, CXM D4 Bkt 6. 252g/ml LU Fic#k
- 2 5/8(63%) BXhsBETH 5, P.morganii 3, CFX oW
2228 Poor 3 (38%) R .
RN RIFT, #ic P rettgeri ZBIL Tix, CXM 0
MIC 1. 0. 784g/ml =38, CFX RO E7 7P
ARY Y REFDOHEHZER L TE Y, AFOKED
Table 5 Bacteriological response
: No. of strains
No. of Eradicated .
Isolates : persisted appeared
Astrams (%) after treatment
Acut K. pneumoniae 1 1 (100) 0 0
cute E. coli 1 1 (100) 0 0
E. coli 3 3 (100) 0 0
S. faecalis 4 3 (75) 1 0
S. epidermidis 1 1 (100) 0 0
Chroni P, aeruginosa 3 1 (33 2 1
romie K. pneumoniae 1 1 (100) 0 0
P. mirabilis 1 1 (100) 0 0
P. morganii 1 1 (100) 0 0
Non fermentative GNB 0 0( 0 0 1
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Fig.7 Influence of CXM on liver function
1U/1 GOT 1U/1  GPT /1 LDH IU/1  Al-Pase
30 30 200 400 ’
180 300 )
20 20 160 T
50
140
40
10 10 120
30
Pre ost. Pre. Post. Pre. Post. Pre. Post
No.| Pre Post. Pre Post Pre. Post Pre Post
1 10 11 13 8 116 113 34 38
2 25 17 17 17 172 138 38 41
3 29 19 10 11 171 129 450 324
4 11 9 12 9 162 163 54 50
5 15 23 1?7 23 209 187 34 30
Fig.8 Influence of CXM on renal function and blood cell count
mg/dl BUN mg/dl S.Creat. 10‘°/mm® RBC 10*/mm® WBC
11 )
\ |
20— 1.0t S
— el 8k
- -\-
] [ | 400‘\ Uy
300 5F
\
4.—
Pre Post. Pre. Post. Pre Post re. Post
No.| Pre Post Pre. Post. Pre Post Pre Post
1 6 10 0.9 0.8 518 486 8500 8300
2 12 14 0.7 0.6 471 411 4300 4100
3 13 12 0.6 0.5 417 371 5500 5400
4 14 12 0.8 0.9 355 337 11900 9400
5 22 20 1.2 1.1 457 445 7600 7300
—n 5 bbb, Citrobacter ¥s X Ut Enterobacter BB\ EBbhb,

ZBILTh in vitro ECIXETOMEMN bichs D,
B0 RERERAE L LTHEE Sh 20D 5 Serratia
2B L CiY, Pseudomonas s ¥ Tl s\ b3 % b RI#EA
L ThwXdChb, E. coli, Klebsiella w1 TiZ,
CFX 1R, f#AX Y RFLEEETL, BRER
DREETCHD N.gonorrhoeae w343 % HiE X bH
DEREFIRVATBETRECLTHAL M,

R REED peakiX, 750mg one shot BEDE A 30
Teah, TOEINED 1RMECT 37.8% THY,
6 F5f) ¥ ¢ Total DEIULEIL, 88.3% &EEIRET
#-7-, FOORD® D#}ETH, CXM DEUREIL Die <
Eh 0% LlEE LT, NE, mPRELHERLL
WHEL HEESE Y TASZEAL TV, &3P
DHLEFD ¢z, CEZ 0izd NRE, HFERMcE
T RT3, RARBEHORFTIZ, CXM ping
—DHBERYETHS Z LEHERLTEY, ok

BEARRRIC OV Tid, AMRBRRIE 2 AT EH TS
DRI, BUEEERRERPESHATY, T —
FAEEG 1, 5 BHOIARBRVTLHO, R, FHA
ThH bR BIFARE Z 8 o BHPOWRBHER
i3t s CXM O REFAIORET T, 15, 5B X
VRIS IR R RO D 2 FXER  LT0% L ED TR Y
BT3B, FSBEIEEFNHR T, Klebsiella,
Enterobacter D543 50%, Citrobacter, Serratia,
P. mirabilis, P.vulgaris -C 33.3% C, P.morganii,
P.rettgeri eo\NTiE, in vitro OB % RBRLTE
nENT5%, 100% LHRBERL Lo T %o BIRAII
N. gonorrhoeae 10 #kic D\ TOH KEIL 100% TH
oo BRPROIERATE, YEATIDSH, S fae-
calis & P.aeruginosa #B{ L 100% OBEEAETH-
o

LEDERNSHRT, CXM BHERD 27 » 2 AKX
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v RIEH L R THEED IR BTND EH 2
thio
BHCEERCH DY, IO KU TIRRE, KL
MNTH (1.10%), EERIM (0.47%) LV BMTHR
ThTWaR, bhbhOEG TN L RUE
FLARIERO LS DI 1AL EDIeh o Tee BERT
ReLnnko x5 e REAZED TV,
X [
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ANTIMICROBIAL ACTIVITY AND CLINICAL EFFICACY
OF CEFUROXIME

Masanosu Horie, Naokr Katon, YukimicHt Kawapa and Tsuneo NisHiura
Department of Urology, Gifu University School of Medicine
(Director : Prof. TSUNEO NISHIURA)

A new antibiotic, cefuroxime, was studied both bacteriologically and clinically in the urological

field, and following conclusions were obtained.

1) MICs of cefuroxime for 17 standard strains, 98 ABPC resistant urinary E. coli, 52 urinary
Klebsiella, and 50 urinary P.mirabilis were equal or superior to those of cefazolin. Above all, 80%
of P.mirabilis strains were inhibited by concentration of 6.25xg/ml or less.

2) Urinary recovery rate of cefuroxime for 6 hours was high as 88.3%.

3) As the result of bioautogram, no antibacterial substances were found in urine except for

cefuroxime.

4) The therapeutic efficacy of cefuroxime was evaluated in 10 patients with UTI. Two patients

with acute UTI exhibited excellent response to cefuroxime treatment, and 63% of 8 patients with

chronic UTI demonstrated the same effect.

5) No side effects were noted with cefuroxime except a pain at intramuscular injected region.

Laboratory findings were normal in all cases.



