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Cefuroxime O X ® W - HENH 3R

RAR B-BHEBF R RKE ERXB
LERL -WRERE KEMT
MAEMRER—AH

Cefuroxime @ MIC {3 E.coli e LTix 1.6~8.1 ug/ml, Klebsiella pneumoniae \Zi¥ 3.1
~6.2 ug/ml, Proteus mirabilis 123 1.6 ug/ml ¥ —2 ¥ F L, ¥ kEFOKIT IS WT
Cephalothin, Cefazolin, Cephaloridine, Cephalexin, Ampicillin X b {€\+ MIC % & L #=
Staphylococcus aureus Iz ¥ 3 % Cefuroxime @ MIC % 0.8~1.6 ug/ml & 477 L 7o A%,
Cephalothin, Cefazolin, Cephaloridine X b {X@\ s MIC C® » 7=, Proteus vulgaris, Proteus
retigeri Yot L CILiAl X b 2EV MIC RiRL 208 LT MIC 382 » oo

F v bIc¥i} % Cefuroxime DWMBAME ORI, FF, m, 5 B, HOWFTH-i

Cefuroxime %R L7 6 EMICEWT, HHX 46, EH1H, AHOLDHEREL
LADRIGL W KRR, 2602 bEIEA, ERANKORERROREIZR DI o7

CefuroximeV {2 % H Glaxo #IFRFTCHMRE X h -
B-lactamase =¥t 3 RKEHEDOE L 3 4 & cephalos-
porin C RofitEHEeH 5 (Fig 1), 4H, HHEc
#C Cefuroxime(LIF CXM) o X@N RN Y Tir
v, Db CETFORKACFERL, *oFREL RN
LhoCRET 5,

I. B2 HRE

<HE> HEEEKIEMEC T % Cefuroxime
(CXM), Cefazolin(CEZ), Cephalothin(CET), Cephal-
oriline(CER), Cephalexin(CEX), Ampicillin(ABPC)
O MIC ¥RE L HEBRH L oo BIEHEIL BRLER
EEQERERVC YY), BEEEEIER (10%/ml) X
U 100 fEAREK (10°/ml) DEHE Tz -1

<#E> Staphylococcus aureus 39 ¥z st 3 %
CXM o MIC 2 DA 0.8~1.6 ug/ml 37
LTw5%A, CER,CET,CEZ X b &<, CEX, ABPC X
YixfEd» R (Fig. 2), ThboRAMORZEENY
AB%, CXM o MIC i3, CET,CER X b 2~3 Exf
#<, CEZ X b —B¥E\ LU CEX, ABPC &t L
Tit 39 b h Ehb T 54 CXM X b &\ MIC
ERLEDRTH - 7= (Fig. 3),

E.coli 45 #kizxt3+% CXM o MIC i3x:1LT1.6
~3.2 ug/ml EHH LIz, £ORBESMMBL = h
RYEREAEL, o\ T CEZ CER,CEX, CET 0
MEizh, ABPC o MIC BEREIEREC Db MR
o 100 EEFRKCEVWTHRIEAROE R Tholc
(Fig.4), RSHARERIz I\ TH AL O £ < CXM
BEFI X ) s MIC %R L7 (Fig.5)o

Klsbsiella pneumoniae 12 ¥rici-+% CXM o MIC

Fig.1 Chemical structure of cefuroxime
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Fig.2 Susceptibility of S.aureus to cefuroxime,
other cephalosporins and ABPC —39 strains—
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12 1.6~6.2 pg/ml b L, —F, e\ MIC
DEVWEE, BukeghsEANRRbRI, 100 &%
R OTHRABOEAER UL (Fig. 6), BIHM
BCid —REIC A EY MIC RRTHTix CXM o
MIC #2RiE i, FEE MIC 2R T &0z
LAY CXM 2Ey MIC %R 7 (Fig. 7)o
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Fig.3 Correlogram between cefuroxime and other cephalospolins or
ABPC —S. aureus 39 strains—
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Fig. 4 Susceptibility E.coli to cefuroxime, other cephalosporins
and ABPC —45 strains—
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<0.050.1 0.2 0.4 MMII(,"gl/i) 12.5 2

Proteus mirabilis 27 gzt 3% CXM o MIC (3
L6ug/ml W=7 %KL, EDRRSML ABPC &
RiFA%THY, CET,CEZ CER,CEX X hF<hTu
oo 100 fEFRE B L, 1.6 ug/ml ¥ Tix ABPC L
R MIC T 4 F X 3BV MIC %5325, 1.6
ug/ml Ll Eokkizit CXM M 5% X b &L MIC
ZnLl (Fig 8), BREMMEBER LD L ZOBAGZEMNREL
CHbMERS (Fig9),

B R, Mo 5 FICi o Proteus vulga-
ris, Proteus rettgeri yzxt3% CXM o MIC (3%
Bl hafEEMAbh, 100EFRCKEDEILEED
RN ieB5 X 5ThHB (Tablel),

II. REARE (T F)

<HE> 200g fij#% o Wistar %5 » F(2)
CXM 100 mg/kg R #FELI: & & D ZEBRABELH
ELico MEHHEIL, BEBEL L T Bacillus subtilis
ATCC 6633 %, HEr1L T 1% 7=vB T LUV A
MEBER Y I A 2%k €, standard curve |2
i 1/15M phosphate buffer (pH 7.2) % H\ i, %k
BBEXE B D 428D 1/15M phosphate buffer (pH
7.2) ¥lixte=~=ra v L, 20~24 B5R] 0°C i
BXHSRMIRE, ATBCHEL.

<HR> BEEfELTX 15 FETIFFRLE
<, 30 ZLikiE, B, miE B B HoETHY,
HEhiERs 1B B ofNic L &1 X i7e (Table 2,
Fig.10),

II1. BRER{E AR

i3 6, S 16I, MREBCAHL -EIRE
% BESEMRLES 1 056 flic CXM R FAL,
TOHRLEEA LB LI (Table 3),

EW 1 858, FT, Misk (RIBHMES, "REM).

50

30 1005100

ABREAB K TRESO Mm% (Co fRst 26 H, KRk
6,500 R, BLM 45mg, 5FU 3,000 mg), Z&#, B,
BiER, Ko, PREELTLLTER, BE X-P
THMERMROR, SIUCETHECRKTEORMRY
B -nURBcER, CXM ks By BELE.
BEBRBY, sI0RERTHC—RREROERTZH
52, ¥k 1L.5g ¥ 1 3EKEMWEL, 25 BMO
FEHT—IEOYRY B, L LEAEFC KT IHRH
Eix, 288X v EAEMN CXM cX2iEDEL Pro-
teus vulgaris L #x Hbhb ok, ¥-KBHXH Ami-
kacin #ffHLTWB 42X 0, CXM o B RIxTHLL
t2o ¥ D% —B Minocycline ¥ Lz L bbbl
PEIER X-P Witk L, FEBOET L FILRRT,
AkrccR@BEsch s (Fig 11, 12, 13, 14),

EB 2 66k, TF, Mo

fEF 3 56, KTF, Mk (EEAREE, WER)

ELRBRERERI VAYECLTE LEH T,
CXM 750mg *# 1 H 2B ARBIEL 1o 201& LER
ERIFBEEOATCEAEIRETE b oM, EH
2% 21 BM, EHA 3129 HHOBRE TH D& DEKE
Rog%kEL X b AL HE L (Fig. 15, 16, 17, 18),

G 4 73R, &F, BEEX (BEE)

BRECEHS T, AEMEHE, R ER, W2l
B, BEHALBECHNRYRD, FiE®T GNR ¥4
WL, CXM750mg ¥ 1B2EMHEL L ETH, 7
BHoBRSCHOMNE EROBRYASHYBEHEL
1o

£ 5 298, BF, AKX (BHREE).

BHRMEE (FR) DEATLEVLUCEEORPEY
BoLTwid, SEFUCRMRLTEL, ERE LTI
HARYBDHDLATHOREELIBDOhish oD
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Fig.5 -1 Correlogram between cefuroxime and other cephalosporins or ABPC
—FE . coli 45 strains—
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Fig. 5-2
M[C(us/ml) X1 MlC(y:/mI) X 100
>100 1 >100
100 100
50 50
25 1 25 1
12.5 1{3] 1 12.5 1
6.2 171 6.2 'Y
=31 3[7]3 Z 31 26
516 2[9]1 516 112
0.8 NE 0.8 45
0.4 14 0.4] 41
0.2 1 0.2 2
0.1 0.1]
0.05 0.05
<0.025 [ 1] <0.025
S0.050.050.10.204 08 1.63.1 621252 5 100 5100 0.0250.050.1 0.2 0.4 0.8 1.6 3.1 6.2 12.5 25 50 100 100
CEX MIC (ug/ml) CEX MIC (yg/ml)
MIC(yg/ml) X1 MIC(ug/ml) X100
>100 1 >100
100 100]
50 50
25 1 25 1
12.5 1, |1 1]2 12.5 1
6.2 1 1 6.2 1 1 1]3
53.1 14]1 7 53.1 113711 2
O 1.6 175]2]2 2 O 1.6 5[1]1 1 5
0.8 3 2 0.8 1 3[1 4
0.4 1]3]1 0.4 1]2]2
0.2 1 0.2 11
0.1 0.1
0.05 0.0!
<0.025 <0.025
$0.025 0.050.10.20.40.8 1.6 3.16.212.52 50 100 >100 $0.025 0.050.1 0.2 0.4 0.8 1.6 3.1 6.2 12.5 25 50 100 >100
ABPC MIC (ug/ml) ABPC MIC (ug/ml)

Fig.6 Susceptibility of K.pneumoniae to cefuroxime, other
cephalosporins and ABPC —12 strains—
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TEROBK D L L @ Amoxycillin, Minocycline %
BOKDBABE LA BFTYH T Aot £z T CXM
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#1132 Staphylococcus epidermidis TH - tzo

Fig.7-1 Correlogram between cefuroxime and other cephalosporins or
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Fig.7-2
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Fig.8 Susceptibility of P.mirabilis to cefuroxime, other cephalosporins
and ABPC —27 strains—
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Fig.9-1 Correlogram between cefuroxime and other cephalosporins or ABPC
—P.mivabilis 27 strains—
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Fig. 9-2
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she - ARRE e DY, BERUIIFIRERE S
IVEREORERAZREZ LR L T ¥ 12, CXM
7S0mg 1B 2o SEfErBRsL, &8 MR
REBO LS A2 ich, TORKNELELONDE
BoifE, 11 B @R TESE HE L, HEO
ORFERDERIBHE TS 57228, Z 0% Tobramycin
BEHTH 5

DE6fic CXM %R L iR, 540, &5
1B, HERELHTH -7

ERREDHREEIERIRL, BEMEOREREC
SAXBENE D REREDO R o0, 6l 5, iE
P8 sFDEMmERY, FmEkKLE DREMBIKDS
DRESE (FERMEE, EREANR) CXsb0Th
ALEXBRD (Table 4),

IV. % ®

¥E Glaxo #HEFCTH R X h & CXM b
Cephalosporin % # 4 # & CET, CEZ,CER 1= % L
Staphylococcus aureus T RLREEMNS B %, E.

coli, Klebsiella, Proteus mirabilis &\ ~TUT LY
BUWREHEEE LTI AF, ThHEERF O Cepha-
losporin RyTEHEMED E. coli, Klebsiella pneu-
moniae H3EINL T 5 Sk L 08 CXM 2% B-lactamase
CRTHEEENR ALY SHAFShBrENE
THH5o

¥7c CXM OEBENEBEDS, bhbhoBEOREY
9D & THEH) CEZ )AL, & LT OEEIX CXM
DHBEM ot eRGELRLIEKREL T i\
2 BEM T hiE CXM 2B BIFCh B, =
hoosrh, ¥X& D E.coli, Klebsiella pneumo-
nige CHTHREMEL Db TELIL, HEILT
Fhovice k, CXM offf, BERERGHECHTSER
tEERYET 53 O TRV E Bbhi,

ILIEREARBECE T, BRI 4 54 2 ik
DI EEIEREBEYE L L MEL Ty
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Table 1 Susceptibility of P.vulgaris and P.retigeri to cefuroxime, other cephalosporins and ABPC

P.oulgaris (5 strains)
MIC (ug/ml) Total
Antibiotics : - otal
TS <008 01 | 0.2 |04 08 16 31[62|125] 25 | 50 [ 100 >100
cxm | X! o 2| 8 5
X100 3 2 5
CET <1 S | > °
X 100 | "”7', 5 5
x1 | f ! 5
CER ’ ‘ , .
%100 | | ‘ i | 5
T T B T - 7| 7_| {
X1 } l | I 5 5
CEZ 1
X100 | \ ' | 5 1 5
X | ' 5
CEX 1‘
X100 ' » 5
| o ) N i
[ X1 i i ‘ ! 5 | s
ABPC ‘ | | w '
| X100 I 1 1 3| s
P.rettgerii (5 strains)
1 MIC (ug/ml
Antibiotics | ‘ (ug/mD) ‘ | - 1 Total
<0.05 0.1 | 0.2 | 0.4 08|16 3162|125 25 | 50 | 100 [>100
I T I |
x1 | 2 | 1] 2| s
CXM ‘ ‘
X100 ‘ ’ ‘ 2 | 1| 2 5
f , 5
CET X1 ’ ‘ “ |
%100 | : 5
T T T T, T |
X ; 5 5
CER ! { i
% 100! ; | ! ! ‘ -]
CEZ x1 x ? 1 | 5 5
%100 1 1 3 5
cex | X | S8
X100 ‘, | 5 5
\ — |
ABEC ‘ XI' ' | ! | 5 5
BPC | 100 ! } ‘ ! 5 5
Table 2 Tissue concentration of cefuroxime
100mg/kg i.m. rats (ug/g)
hour
m s lyz |1 | 2 | 4
Liver 278.7/178.3 100.3 34.3 0.9
Spleen 13.1] 149 7.6 1.6/ 0.4
Kidney 115.5{ 183.3 101.3 54.7| 6.9
Lung 51.8 47.0 22.6, 17.8 3.3
Muscle 6.7 50 1.7 1.1 O
Brain trace, 1.5| trace] 0 0
Blood* 70.0, 87.3 5.9 37.9 8.2

*(ug/ml)
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Table 3 Results of clinical trials with cefuroxime
Y Age Diagnosis B T S — Daily ar eyl Side | e
No.; Name | ‘goy { Underlying disease 70rgan|sms i dose 'Days JIEOH o ppy|  TRODIECK
| s Pneumonia b gt [ AMK
1iU: 1 M Obsolete tuberculosis P.vulgaris 'Dgl/\ 25 ? — | 100 mg 2
| Cancer of the larynx ‘ s ‘ i .M.
2| E.M. 66 Pneumonia N.F. 750 mgx2 5 + -
F B.L 1
/, . 56 Pneumonia : o 750 mg x 2 ' el
3' Y-H. f M.S. Cerebral embolism N F D:[; 4 + -
"ij . iy Cholecystitis ‘750 mg X 2 — o
4{ ek S \ Gall stone GHR ‘ L.M. ¥ i B
- 29 Sinusitis Staphylococcus | 750 mg><3i 5 4 o
P ReEd M ‘ Myelofibrosis epidermidis LM. |
‘ ‘ . Phlegmon (1-forearm) | ' ' s e ————
36 Periproctal abscess ‘ 1.5g%x2
Be Tz M ...Sepsis unknown | "D.L. 11 = -
: ___ Monocytic leukemia | o | ) ‘ g 4 e

Fig.10 Tissue concentration of cefuroxime 100 mg/

kg i.m. rat(wistar), Band culture method,
B.subtilis ATCC 6633, N.Agar-+Sodium cit-
rate, 1/15M phosphate buffer (pH 7.2) stan-
dard

2/g)

‘\(Liver

Kidney

Fig. 11 Case 1. Before treatment

Fig. 12 Case 1. After treatment

Fig. 13 Case 1. 1.5 months after treatment
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Fig. 14 Case 1. 3 months after treatment Fig. 16 Case 2. After treatment

Fig. 15 Case 2. Before treatment Fig. 17 Case 3. Before treatment

Table 4 Laboratory findings with cefuroxime

RBC T HL ’
Name | | WBC | %05 | omiy | (9 | GOT  GPT ALP  BUN Creat
1 B | 11,300 360 11.6 35 26 | 14.0 |
U. 1 A | 6700 351 1.1 35 28 : 210
5 B 4,700 401 12.4 37 20 | 10 7.0 1.8 1.0
E.M A 3900 435 13.9 41 27 1 6.4 133 1.0
|
‘ 0
5 y.H .E 7,900 405 11.9 37 19 | 10 3.9 | 12.2
. BT B | 4,100 376 9.9/ 309 40 187 | 1.8 13 0.5
A 5,700 360 9.5 29.7 39 42 8.6, 20 0.9
g 5 B | 49,200 251 7.8 27 80 104 554 ‘ 8 0.8
N.N. A | 83,700 220 7.5 23 77 94 48.0 10 1:2
6 _ B 900 271 7.0 22 16 4 7.4 ‘ 15.0 0.9
L A 800 176 4.3 13 | 10.0 1.2

B : before A : after
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Fig. 18 Case 3. After treatment 4 7y

1) %26 MEBERILEMELABE Flo v H o v
& M, Cefuroxime, i, 1978

2) BARCEMEYS  B/NRAWIE L REMIC) g
(1968 =5, 1974 4. #1), Chemotherapy
23(8) : 1~2, 1975

3 RAMR W, MRS AW MR OREDE
WEED LW B B—— & {0 W5 %
band culture method = > \» T, HAA@K 31
(2) + 205~211, 1973

4 KAR B, WERY, MEART, B 5, K
Writi-F : Cefazolin = B + 2 @MY, WERETF
%8, Chemotherapy 18(5) : 623~629, 1970

BASIC AND CLINICAL STUDIES ON CEFUROXIME

Hrirosur Oxuso, Yuruko Okamoto, Kyosuu Go, Fuminiko Usga,
Yosuiuiro Uepa, Kreico MaeHara and Junko Makino
First Department of Internal Medicine,

Kansai Medical University, Osaka

Cefuroxime, a newly synthesized cephalosporin-C by Glaxo, was examined on the activity against
clinically isolated bacteria, tissue concentration in ratsas well as effectiveness in clinical cases. The
results obtained were as follows :

1) Antibacterial activity : cefuroxime was found to be more active against most of E.coli, Kle-
bsiella and Proteus mirabilis strains than cephalothin(CET), cafazolin(CEZ) and cephloridine(CER).
To the contrary, the MICs of cefuroxime against Staphylococcus aureus were slightly higher than
CET,CEZ and CER. Proteus vulgaris and Proteus rettgeri were mostly resistant to cefuroxime as
well as CET, CEZ and CER.

2) Tissue concentration in rats : The highest tissue concentration of cefuroxime in rat organs after
intramuscular administration was found in kidneys, followed by liver, blood, lungs, spleen and mus-
cles. This distribution pattern was similar to that of CEZ.

3) Clinical trials : Four of the six patients responded favourably to the treatment with cefuroxime.

No side effects were observed clinically and in laboratory findings with the drug.



