450

CHEMOTHERAPY

Cefuroxime 2B+ 5 Kty - BRAFI%

MEEBR-RFRER- BT - FERX
xR B-EMAKL-H K N BARWE
F IS K5 M M BR BT R BT PO

#1 Cephalosporin FUEDR, Cefuroxime——7fir fi| §> methoxyimino Xiz X b A-lactamase
REWS LV 3D carbamate Kic X h RMEEHLRILLi—rDOWT, Z0RMKEORE
REMELT, XY BROTFRLTE - 7%, ' ;

4 ¥y A3k R-plasmid # B—lactamase‘ #E4 ABPC fitt4 Hemophilus 0@ % iz X 5 MIC
fEDEBE, Ampicillin iz L XTH LM Pl &, F#ik f-lactamase CRETH S L E L bhiz,
TR 38 SRR M D IR S B R MR D MIC BIERRTIX, Bl R IR 0.013~0.2 ug/ml, 1 v
7r =¥ (ABPC ME#) 0.2~1.56 ug/ml, @ (B-lactamase JEgE4 ABPC f{:) 3.13~
12.5 ug/ml, %488 0.78~8.13 ug/ml, KB 0.39~12.5 ug/ml'ic S L, #¥ D Cephalo-
sporin FNTHERT TSI REHER Lo

ZH 25 meg/kg HEK T » + BBARER, F B, O, 5 BROBECK) 7o RERAD
## & Cefazolin L crossover M-hilEECix, Z&#Fix Cefazolin X b ¥'— 7 {HhPREL M1
EWHAED o120 FFIXFRE CRO~NEMICHEH S hic, BEIETL 2 AOEHER S BT
ik 0.38%, 0.11% LEMTH »70

PRI BRYIE 10 BU A &t 12 Bl LAR 750mg 74 1,500mg %1 H 2 EATEHEL,
FEE 66.7% DEEKYRY B, 126k, 2flicr v A7 sF—¥EO—BRBELR (5b
1 I FRRERMS 215 ) HBED LRI,

Z#F)ix, B-lactamase KEM, FRBFRECATHHVHAES, RULEES IVELHECE

JULY. 1979

WTF<h, BIKEAERZH Cephalosporin KThs ¥ X bh3,

BE, B-lactam R EMHE O A LR b VI
ThoERDOERERE, FRARKOMMCH, B—lactam
Bt 7 7 ABEREOFENREE IR TV 3, Thb
OBML LT, %1, Cephalosporin #iict+2 B
RN, T7cHb chromosome gD P-lactamase
%K+ % Enterobacter. Cilrobacter, Proteus ir & »:
»Y, B2, Hemophilus influenzae, Klebsiella,
E.coli 7¢ ¥ ©» R-plasmid # P-lactamase & 4 ¥k 3[4
BEl>TWwaho MEDERIMROHME E O
1RO LA L 1RHE 5T, B-lactamase K L TREX
FOAEYWEOBE R R {8 X h, cephem BD 7o fIic
methoxy 2% A 2 hi- Cephamycin RETEHEE L
T, ®&#Ke, Cefoxitin (CFX) nBHBL, bhbh b
KA « BERTTR % 1T » 7oV 23, B-lactamase FEgE4
B s ABERECH LAEINEVE VWO RA
MH ot

SOV AF¥Y R Glaxo H FREATCH B S h i
Cefuroxime®i, 7 fz® filg§c methoxy ZE» BL §-
lactamase OB ¥ T AN ET 2 {LEBEYHT 5
L &b, 3fID carbamoyloxymethyl ester iz X b

EHENTORFLERRTW3Y (Fig. 1),

bhbhit, KFC2WT A #Y k0 Ampicillin
(ABPC) iftk f v 7 n= v yEOEHERE X 258D
DER), FREHROFREED BRALERIEEOLHE
HEHVE 7 5 b RBNRE, b OFRE-RbH
i, REFRBBRPFC ST EERPBEL EOERN
REEFES L b, RREBEREYPLLTHHK
WHELFTLL, TOFAREOVTRELEDTHE
+ 5,
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Fig. 1 Structure of cefuroxime, sodium salt
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p, BNREIELWE (MIC) 2HIE LR, HREMKD
BRI XA Y S - TAS— Y DALE, B,
Hemophilus influenzae (H.influenzae X BE 1) 1213
f‘iides agar, Streptococcus pneumoniae (S. pneumo-
nige LBEED) ik 5% BEiMMEmMMIn HI agar, Kle-
bsiella pneumoniae (K. prneumoniae LERIZ) 35 X Ot
E.coli it HI agar (AL, HMEL 10%/m] &
Lo

(2) BeAEEEE

i) 4¥yAfk ABPC i1 v 7 r=v 4K
type b 4 KB XA F A v r=vHE1EK

YEREOLTEBEYIZ DT, AF3s XU ABPC i
w#15s MIC %, ERFEHOIERRRFIERERC X
D, FEEREECRE L

i) FPRBARE

PR IR 25 R D RERE BRI T 107/ ml LA B
ThREEOHEREIRF ML T, S. pneumoniae 46
#, H.influenzae (ABPC iitdBi#8x <) 55%, ABPC
e H.influenzae 4 ¥, K. pneumoniae 19%k, E. coli
THEY B, Trds, S.pneumoniae 46 Bk o\ Ti,
F# & CEZ LoRBFMERZTRV, 2FOHBEHEM
FRE LI,

2. (%A - BEARE

(1) ek

AF| O BB, Bacillus subtilis ATCC 6633 »#
B &% Cup plate I THIE L, 35ithix CER agar
(PHE.6) ZRVIco BERMBOIERI XURE D F R
iy, mEYREELTHA TS -+ e lE, R
IUWBE A€ - X— T2 0.1M PBS (pH6.0), %
RCizS—r e +miEE7-i2 0.1M PBS(pH6.0) /A
Wico

CEZ o @RI £ 1, Bacillus subtilis ATCC 6633
YREF L L, £z Trypticase soy agar (BBL) %
Fﬁ}n o

I3 (T 1/2) 13, one compartment model *
LTR/N ik X 5 exponential curve fit % T
AL,

(2) 7 rRERRE

Wistar %5 » M, HEW 100g O XBHXH
Zmg/kg RHEL, ST 1R (3E) 2ROER
L, m¥&, B BF, B Bkt L. M, 4C T
RE X S-6nEro L TREEL, iz, BREEE
D2f&&ED 0.1M PBS (pH 6.0) % jn% T Universal
homogenizer (HA¥EHE) W= CEF & LK E L1z,

(3) REMARSTS M+ ®E (Cefuroxime
CEZ k7w Ak —o3=) « Repki

RERABF 4 £ 2R TTRD 2 ff0f5
RizoT, x# & CEZ tombMEY 7 v At — 3
=THE L. MEDOHLSMME5 EMTH 5,

i) 750mg b 45K 65kg, 49kg ; EMA26 Y,
26 R0 2%, FH & CEZ 0 750mg ¥ *h#h 5% 7
N8 500 ml AR L, 1 0% T ARMNE L,

ii) 1,500mg &0 : 4K 62kg, 49 kg ; #0924
B 258D 2%, k# & CEZ » 1,500mg % i) L
R 5L,

LIS 31T B A K O RebBEty b HIE Lo

(4) BEKRGIC)T 3 MR, Repgktds X UK
iR

AV 7=y YEC X HBHEAEIROD 2 EFcRL
T, BRPRENELYFT IV, MPMEY— 7&K
Lf:o

WERL, 20% N-acetyl cysteine B# % 1/5 Einx
T homogenize L#ifk& L7z,

3. ERREYM

(1) NREH

FRBEORR L LIEDIR, "PREBBRIE106) (18
MREZ R8BI, REERNkL 16, sk - BK16),
REERIE 1 6, BERRELIH, H120TH %,

(2) #B5E #5®

&#| 750 mg ¥ 2% 1,500 mg, 5% 7 FwEKE0
WHA 500ml CBMEL, 1~2KMA2ETAEBE
EIRX DS L, 1H 2EREREAL Liz,

(3) EBERBHBEHELSE

BV, E%) (Excellent), F%) (Good),

A% (Fair), &% (Poor) 0 4 BHTHE L1z,

(4) BifeAoKRE

BEREROHMILBREYTLS L Lbic, MBEFHBR
E, FFEERE, BRERESYER L,

II. & i ]

1. 4%y Rk ABPC fitts Hemophilus DEEH
BicXx s MIC HoXE)

StkoEEEEE: MIC LoBfR%Y, R BFEM
B-lactamase JEE4 ABPC fifttE s H U ABPC B
ZHEYHRHBELT Fig2 R L £FHEIV
ABPC o MIC iz RBFHIE LIRBETH B 41FV R
H3¥ R-plasmid #U B-lactamase @ 4 ABPC ffif 4
Hemophilus =33 %%%F 0 MIC {Ei13, ABPC i~
TEREREC X 2R ELZTT T VW LR REL
T b, Fio, YHESBED B-lactamase JEfELE ABPC
fitte H. influenzae <13, BEEE B L2 MIC Hp
EEH, AF| & ABPC L CRIZRABTH 1o i,
ABPC izx4+% MIC EMXEHRVITHNTETLTW3
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Table1 MICs of cefuroxime against respiratory pathogenic organisms
Organisms No. of | Inoculum MIC (ug/ml)
gan strains | size 14 01310,025(0.05| 0.1 | 0.2 039]078]1563136251
. , , . , . , . . , 2.5
S. pneumoniae 46 10¢/ml 3 17 20 5 1
H.influenzae* 55 10¢/ml 1 10 40 4
K. pneumoniae 19 10%/ml 2 14 3
E. coli 7 10%/ml 1 2 2 1) 1
* : excluding ampicillin-resistant strains
Table 2 MICs against -lactamase-non-producing ampicillin-resistant
H.influenzae 4 strains
ABPC SBPC Cefuroxime | Cefamandole | SCE-963 ’ Cefsulodin | CS-1170
H51-113 1.56 3.13 6.25 0.78 25 3.13
H51-120 3.13 12.5 6.25 6.25 12.5 100 25
H51-122 3.13 50 12.5 12.5 12.5 100 50
H52-129 1.56 25 6.25 6.25 !
MIC : ug/ml

Inoculum size : 1loopful of 10%/ml

Fig.2 Correlation between inoculum size and
MIC value against H.influenzae

800F Cefuroxime Ampicillin 1800
4001 pr:li-unt ltrlil:l isnlrl:‘ipni:;l‘“n. -400
200r O====0 p-l-c}a_mn_u-nan-produeing 1200
100+ a(l;z;il.lll'::)-rullunt strains 4100 N
| 1° E
- ]
g 25 /725 2
¥ 12.5F //','12.55
§ 6.251 lllp.s_zsg
g 3.13r ¥ 443.13 &
S 1.56f (4 /rl.56...
° 0.78F /o189
2 0.390 /] H0.39=
0.20F o =M=aﬂ 0.20
s 7/ Ampicilin-
0.10} s/ wemitve g g
0.0 g (2strains) | 05

1
5 10‘ 105 10° 107 10’ 109 10‘ 105 10° 107 10° 10°
Inoculum size ( /ml)

*: H.influenzae 6086-P, LH 9348 LH 2803,K-2,
H.parainfluenzae LH 29035
*%. H.influenzae H 51-113,H 51-120,H 52-129

DI, BHERERIFFICET5 R-plasmid OBl 5
V4 EoRRFTHEVCERERCERT 5 THEY
NEZ LI, SRORFYETS,

2. BRBEAXFREEOCHECERSBER TN T 5
MIC

Ee kMR > MIC S4fi% Table 1 Wik Lic, KB
D MIC i1, S.pneumoniae0.013~0.2ug/ml, H.influ-
enzae 0.2~1.56 ug/ml, K.pneumoniae 0.78~3.13

Fig.3 MIC correlogram of cefuroxime and CEZ
against S. pneumoniae 46 strains

Inoculum size : 10°/ml

—~ 0.2 2 | 2 1713
E
B
R oyz |2|u
N
8 0.05 .5 | 371
k)
© 0.025 1 .
=
0.013[ 1
0.0130.025 0.05 0.1 0.2

MIC of cefuroxime (ug/ml)

ug/ml, E. coli 0.39~12.5 ug/ml 2345 Lz, %& MIC
DO — 243, S.pneumoniae 0.05 ug/ml, H.influ-
enzae 0.78 ug/ml, K. pneumoniae 1.56 ug/ml ¥
b, EDEDO MIC DhRELH—FKLI,

B-lactamase FEEE4E: ABPC itk 4 v 7=V ¥4
BRoEF x5 MIC %, XK ftid Cephalosporin
FHAEHE L5 LT Table2 2R L7, fit® Ceph-
alosporin RFIEHE LA, AHCHLTHRETD
Y )

¥7-, S.pneumoniae 46¥kiz T B AHF & CEZ L0
MIC 18B8% Fig. 3 iR Lo AFOHE M MIC &
fov—sChlTs L CEZ Ly 253 <h, 268
ik CEZ X h#wv 2\ x %,

3. Iy FRBARE
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Fig.4 Cefuroxime concentrations in serum and
tissues of rat after intramuscular injec-
tion of 25 mg/kg

60
Kidney (X3)

50

Liver

%) Test org : Bacillus subtilis
wk ATCC6633
\ Medium : CER agar (pH 6.6)
Serum

Standard : 0.1 M PBS (pH 6.0)

-(Xl)\
T \

| Lung \
10f (X3)
Spleen \

Time after m]lecnon (hr.)

Cefuroxime concetration (ug/ml) .
w
(=

Fig.5 Cefuroxime-cefazolin intravenous drip
infusion crossover in four healthy volun-
teers

0--—==0 Cefazolin

B. subilis ATCC 6633
Trypticase soy agar (BBL)

o——= Cefuroxime

B. subilis ATCC 6633
CER agar (pH 6.6)

Pooled human plasma standard Pooled human plasma
200, standard

&& 750 mg d.i. over
1 hour

N . =
\\ 1500 mg d.i. over E
&\ 1 hour w180

ns in serum

bk ek ek e

N &= O 0O N e
s £ 8§28

S

Drug concentratio

o

01 23 4 5 6 0 1 2 3 4 5 6
Time after start of infusion (hr.)

Fig 4 tBIERK YRR Lico BEORSMEE, &
BLLYE 30 SHEREDHLA, T (56.0 ug/ml), B
(40.9 ng/ml), s (30.5 #g/ml), i (9.07 ug/ml),
B (231 ug/ml) DI LY, FORDBERBIZEE
THOZDIRRGE » oo 7o, MAEEANT 19.5 5T
Pot,

4 BEREACST s mFRE
%% 1,500 mg X 750mg &5 8 0 CEZ L
IR ARG —A—kie kB P RENERK Y Fig. 5 wR
Lico Mi#l, SRR EbIL, ABRTEIRY— 7%
WL, ¥—7ffi2 1,500 mg #HER CAH 152 2 ug/

Fig.6 Ratio of serum level to median value of
MIC against S.pneumoniae after d.i. of
1,600 mg over 1 hour in healthy volun-

teers (n=2)
3200 Cefuroxime
2800
Median value of MIC
24001 Cefuroxime : 0.05 ug/ml
CEZ 0.1 ug/ml
2000+

1600
1200

800

Serum level/Median value of MIC

400

0 1 2 3 4 5 6

Time after start of infusion(hr.)

Fig.7 Ratio of serum level to median value of
MIC against H.influenzae after d.i. of
1,500 mg over 1 hour in healthy volun-
teers (n=2)

2001 Cefuroxime
& L
=
8 150+
o
2
(3
> Median value of MIC
8 100k Cefuroxime : 0.73 ug/ml
it CEZ : 25 yg/ml
g |
o
2
50
g
b
w0
CEzZ
O~ o

0 1 2 3 4 5 6
Time after start of infusion (hr.)

ml, CEZ 171.2 ug/ml, 750mg # 5B cA# 91.9
ug/ml, CEZ 97.1 ug/ml L& h, CEZ pv—2
BRENEHOLhERP L 5T, MAEBHEY BT
%%, 1,500mg #5pE L 750 mg 58 L OMiE
M, AFTCEDOED 50.4 7, 51.54; CEZ T
DD 84.6 7, 80.5 Fieh, CEZ mt~XTHH D
M b DOHEEEITATH S EHHBH LI,
RS EDIAE LT XTORARE W TEHEAD
mEER CEZ o xh% TE%, LaLixhb, L
FEOHEIRLEO MIC 3t 5K ENEEDKic
o THEENRDLDEEXZDORDDT, SEERNE
LR BREEORSEERRRETH S S. pneu-
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Fig.8 Urinary concentration and recovery rate
of cefuroxime in four healthy volunteers

o——21500mg of cefuroxime d. i, over @

Thour (n=2)(Concentration) (Recoery)
w--—e 750mg of cefuroxime d.i.over
lhour (n=2)

B. subtilis ATCC 6633 100

5000 &\ _ CER agar (pH 6.6)
“OU.1M PBS (pH 6.0)mrrm R\
~ standard FEEH] N\
= 80

/

2000 NN
\
(§ N

= =
o (=3
Urinary recovery (%)

w

=3

=3
I

n
(=3

Urinary concentration (ug/ml)
>
S

ny
=3
=]

>

5t
0~2 2~4 4~6 _ 0~6
Time after start of infusion (hr)

moniae + H.influenzae iz oW C o i BKEL,
1,500 mg #E5PORKK % Fig.6, Fig.7 1w /5 L 7
Table 1, Fig. 3 /R LIRS XUBERYORMI Y £
D MIC rhf% & b MIC {EHEOEREL Lic, MF
BE/MIC hRfElbov— 7 EX, FERLEbCEFO
5 CEZ XhRTHY, Hicd v 7 1=V FETIRA
R T % 6 B % CoOTRTORAICHI Y AFIHCEZ
FIXBDITHE TV Do S. pneumoniae Tix, AF|AE
—7{ECE X400, AEKT 30 FLi#x CEZ o
FHHEERR Lico 750 mg 5 ORBIXRA Lich
o 7chy, 1,500 mg 5 BEORRK L A—DHEEER LI,

AHORFBE, RPgEtROBER MY Fig 8o
Lico BB X 1,500 mg #55 & 750mg 5
FLofick£iRn, 6FMETIRENLH 89.4%,
98.4% WS iz, MFh bOERH T HKk & it
THLDEELDBRD,

5. BRIt A%

AR OB KR EFESI% Table3 w—3EL Tr Lo

(1) EMIBERIERR

i) IMiE - &R - RPBERRERE (Fig9)

BHREET LI-BEKEIRDIES No.3 iwkiF a4k
# 1,500 mg 1 B5f]SEMEROMFREX, ¥—7{E
M 152.0 ug/ml X BEERA LIER UIRE TH D H,
fiArDs b DO ERMNAECELEL, Mm@ 190. 6 4
Thoto ZhIENE L TRPEEERY, RELHAE6
R Tic 39.2% LIEfERRLI

ERE T, EBRA 0.069 ug/ml, 0.46 xg/ml,
0.58 ug/ml ¢ FRL, REFIOBRKE H.influenzae
@ MIC 0.2 ug/ml ¥ X O S. pneumoniae &> MIC 0, 05
ug/ml % EEZERFEBELRBLN, BEIXHEELI

Fig.9 Simultaneous cefuroxime concentrations
in serum, sputum, and urine (urinary
excretion), in a patient with renal hypo-
function

Case No. 3: Chronic bronchitis(CPE, DM), 68 y.0., M.

Cefuroxime 1500 mg d.i. over 1hour

=150k ...
g Cer: 38.3ml/min
g% BUN : 40.4 mg/dl -
*7100 Serum creatinine : 3.3 mg/dl
[l
€
g
S 50 .t B. subtilis ATCC 6633
g :f.:.:. CER agar (pH 6.6)
2 ..., Pooled human plasma standard
L3 M 1 1 1 1 1
w_ 0 ¢ 3 4 5 6
E Time after start of infusion (hr.)
%0.6f
b 0.1M PBS (pH 6.0)
g 0.4 standard
‘_‘0
‘%g 0.2
3%, 1]
£
A
0 =
T 0.1M PBS (pH 6.0)/.//
~ 30k standard Cumulative % .
X excreted
§
S 20F
=
%
5 10
<
=
T 0 1
= 0~2 2~4 4~6

¥te, H2EREHOERPRET0.15 4g/m]l Tho
1o

ii) BRPBE GEk 11 BRE) - fihEERERSR
(Fig. 10)

ol (80,7%) DIBMESER L DIEM No. 5 Kk} 5%k
# 1,500 mg 1R ARRHER O MPREE, Y-/
A% 147.3 ug/ml LEEFRRA LZIZERLBETHSE,
BEDIDI VT F=v « 7Y T T v AH56.8ml/min
EBEET (BUN sxUms 7 v 7 ¥ =vREEEH
R LIRS 78.3 S EEE LT,

HIRPRER, B5PMPEEL TRY OEAYED
TRIE—ETDH 700 BREIHREEBICHEVT IR
WA Lo WIR-PIREORZSE 12 0.155 ug/ml 0 &
¥ D RFEGIORRE H. influenzae @ MIC 0. 78ug/ml
®EESD ZEATEY, BAEIT 8X108/ml 2k 1X
107/ml NP Licic b E ¥ 5t

1), i) ERT5BEHREOKREMEL, FOED
0.58 #g/ml, 0.155 ug/ml TH 7=, KZmPEE ¥
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Fig.10 Cefuroxime concentrations in serum after the first dose and in
sputum during eleven consecutive days, in a patient admini-
stered 1,500 mg of cefuroxime d.i. over 1 hour twice a day
Case No.5: Chronic bronchitis (CPE),80 y.o., M.
Cer, 56.8 ml/min; BUN, 20 mg/dl; Creatinine, 1.0mg/dl
= B. Subtilis ATCC 6633
8 CER agar (pH 6.6)
Cefuroxime 1500 mg d. i. over 50 15k Pooled human plasma standard
150p".".: 1 hour g
& £ 0.10f
Ed £s . ,
- e 5 8 Administration day of cefuroxime
g 100p.".[. @S I Z T T ® 6 7 8 9 101
7 I > 2
L)
g g 4
H] ]
8 g s .
g = 10}
§ S 10
& g 12t
) , ) L 2 U
0 1 2 3 4 5 & 16}
Time after start of infusion (hr.) 18

Fig.11 Case No.3:S.T, 68y.o0., Male, 50 kg.
Chronic bronchitis (CPE, DM, Chronic
renal insufficiency)

March 1978
Chemotherapy

7 8 9 10 11 12 13 14 15 16 17 18 19 20

B efuroxime 1500 mg X7/day, d@

Body temp.
(’c)

Sputum 5 4 P4 P2

]0- H influenzae (MIC : 0.2 ug/ml)
10' S pneumomae

P2

Sputum
culture (/ml) 10-

o (MIC 0. 05yl/m|)\¥\s /aecnl/\\
0

CRP 7 () 7)
ESR Elh/zh) 42 92 48/92 31/85 34& 8
WBC ( /cmm) 3800 3500
=W b 4 4
eg.
Eosino. (5 3 2 it 5
= 7.354 7.354
B2 5" 81.4 72.3
2E|p -u{] 2.5 30.7
= 8| AD Ofmabig)’| 34.8 3900
S-GOT (U) | 25 25 54 M 60
' S-GPT (U) | 20 2 27 30 48
Al-P u) | ¢ 4 3.5 3.5 3.5
BUN (mg/dl) [40.4  40.4 32.6 4.3 48.2
Creatialvo (mg/dl) | 3.3 3.1 2.9 31 3.1
*:R.Q.=0.86

— 7t 5t (BRFBITE) X 0.38%, 0.11%
LIEMETH » 0

(2) BERBHROBF

i) EREIOERHH

S. pneumoniae L H.influenzae ¥ & KE & T % 18
HEEIROEFATIX, F# 1,500 mgx2/H 0 K5
XY REBONBEEOH AL EDI, MEELHTE4

AOBWHENEYRBL TS L EL25h%,

Fig. 11 ©wfEf No.3 OREREBYXBUR Ui, XRIEMH
X 68 ROBH, TREML I - BEIAEEL, ©
1 2R hERAHEML, IHIEANL HEGHEEN
HMEL, HIFREREEYHES X 5ol ARL
1eBETH D, KEFICKT 2 AFBREIERR (Fig
9) b irdbhiERYEDEL EIIhi,

RESRRIE (FEH No.11) Tix, FHI4EGRCRH
ShTFESHRO ¥ ¥ Rbh~EehicsiE X h, i
BERADRPBE (Fig.8) h b TRl % T
PEEYRBLT, %8 E. coli » MIC 1.56 ug/ml
PHRTEIOGHERELEEDY, BEBEOEPOEHAEL
IR RIER D& ¥ Bdtc,

SYEREESE (FEBI No. 12) Tik, BABOREIFE
7 (MEEERY) CRABLTHTSHY, LhbiH
DIRH P OV TR L Tu WO CEBR T kit
Wiz, AFD E. coli, K. pneumoniae O HES
(Table 1) 2 64T, AFDBHHBFTRTLRTHD
ZLHTRBEhis,

ii) ®HELIVPOLHDE

W PR BRBEEC, EXEOTHRLER (E
Bl No.7 3 X T No.8) iz b U A DOREBIARES
EE 2 O fES (FEH No.5 3L 1% No.6) Tho
foo BER, FHOBRBTHNEXERL, Hin
fluenzae T X HIGHEKEZ LTS L 1,500 mg KM
ELLESDS S, B4EO MIC HOHBELTWAE
) (6 No.2, No.3 31 0f No.5) rov-TKRHT
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Fig.12 Case No.5:R.U, 80y.0, Male, 57 kg.
Chronic bronchitis (CPE)

March 1978 [ 24 26 28 30 1lApri4 6 8 10 12 14 16 18
TG
Chemotherapy ]gol(l]l’:\'lg\g ;

3
Body temp.
(c) o
20P4 ps py P52 Py
Sputu‘glumem ml £3 P3 P2p3P4 py
(wl/day)” |1 Illmlllllllllllllmlmmnm

H.influenzae (MIC @ 0.78 yg/ml)

2ipH 7.370 7.384 7.447 7.416
[P0 (mmHe)l 62 9 7.5 66.6 73.6
Blp o, (mmHg)|  45.5 47.6 45.5 43.5
@[AaD OmmHgf|  31.2 4.2 27.5 22.8
2_lve (ml)| 2060 2241
§2|%vC 66.0 73.4

3 £|FEV10%|  36.4 33.7

B =

CRP (=) (=) (—) ()
ESR(1h/2h) | 6/20 5/20 5/10 5/12
WBC( /emm)| 5300 4580 4600 4900
Mucoprotein {mg dI} 77 74 62 65
S-GOT (U)] 19 14 16 17
S-GPT (U)| 12 7 6 14
Al-P ) 4.2 4.1 4.3 3.6
BUN (mg/dl)] 20 14 15 15
Creatinine (mg dI} 1.0 1.0 1.0 0.8
*TR-Q.=0.86

5&, MIC fE#t 0.78 ug/ml L& EVES No.5 ¢
1% H influenzae 3EEORAL®IEDT, “hiexL
MIC B0 i EL FER No.3 (0.2 ug/ml) 3 X OE
fil No.2 (0.39 ug/ml) CIRHELTWBZ EnDHLE
3 bhtc, FEF No.5 DK MIC EiTEL
Tt LIRELR Lichs, REES © BEREE% Fig
12 iR Utco SEGUNE 80RED B, #9 14 EATD HBIHK -
BRAHBL, 4%, £CE{Hbhich, KECT—F
hAbRB X HIin ot 10FET, ARKEL, HKE
DBWHZT o 3 » BEN, B, WL UBHRD
EINEEDH, NREBECTER L, FO% DB
CIERHEER L, BESCICEEO DI ARL o
BRE - 75 - WO SH IR H R, ERd
DRKE H.influenzae 2%, LLEHEHEL
oo FEGIC F1T BIERDRED, FEHMFPIIF—E
TEVERYT R e oo £, FRERPFEITET
SHEENRF OB TH DY,
i) EERPHROE LD
AHOBEXSIER 12 Hich, E23 6, HiH5 0,

PRXEH 20, EH2H), EHK 66.7% Lich, EH

58, YRRFEvER T, BRTNEIHELBL
hiz,

(3) HmirFm

ARG - Y ISR L B IR R TR D 5 b
FESR L O% Fig 13 12k L,

12 sk, KFIDEIEA &% 2 bihvteoiz, fEH No.3
CETA—B/ED L F VAT $F—CHOBRE AL S
CREFRIRHES (B 25%), fER No. 8 iwisit 5 —ifh
DLV AT I F—EEOBRE LA TH -0 Thb
ORMERAKERE LT, T, ToROMHBRER
IDCThLENECHL, HcEmEEEL bhich
-0

III.  * ®

1¥ Y A Glaxo #HREFTD oxime fiiffx H T %
7-ACA FE5BIT 5 - HE P O RHYIT X -
‘T, phenyl ¥7:13 thienyl X b furyl analogs ©F
D7 AEREORE IR RAEARTL, i
oxime © O-FALLTHL Y CH, AEVHEH%
L, bR B-lactamase LEMICI T anti L b
syn RUEGOH T SHhBZ LB LA, XD
Cephalosporin F|DHE T3 5555 % FMR LI HF
eRIEE 7R L, 03T E AR EROE
carbamoyloxymethyl ester #i&% #{ i 2k
5 Cefuroxime 2 BAR Xhic, DL > HAFBRE
DEREHTE S, i B-lactamase 23435 LE M,
HHEE, OV TIMERPEDERGFCED L S
RErEha2h, KREOE1IDOENTH 5,

AF D B-lactamase x5 TEHICOWTIE, &
[ R-plasmid & B-lactamase % § D4 ¥V A
ABPC [t ~€ 7 4 V ADEBIT s\ T, ABPC }
NTEEEEEMC L5 MIC LRI L, IHK
ETHDHTZ LMD LTz, f-lactamase BEH DY
ROFEER L LT B-lactamase #E4 ABPC [iftt ~= 7
1 VAT BAF O 105/ml EfERso MIC {#i% 0.39
ug/ml LIEfE#R/RUTcA, B-lactamase 3E#E4E ABPC
fitte 4 v 7 = v HETIE Table2 @ RT Lo, W
Thi AF % &7 Cephalosporin FIZHHETH - feo
= 0 [-lactamase JEEH: ABPC iif: 4 v 7 v = v 8
2, BEAMOVOBHE LR —LE L bhDA, SYKES
58 A% type 2 & L7 osmotically stable spheroplast
Rk EDRRACOWTRSE OBRH X ET 5, -
lactamase I X 2K AERE D LB L, & F 2
CER, CET, CEZ ictt~XT pB-lactamase O B #%
Fic {9 CFX L Cefamandole(CMD) o shEIED
B-lactamase IEHIUEXFT B0 LAELMAR IR TUL
B A, CS-1170 7r & o Cephamycin RHAYE I
XUAH & B 1o methoxyimino 3 % # 3 % # Ce-
phalosporin FI2 0¥ DX LBHEIN ORI BRI E
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Fig. 13(1) Laboratory findings before and aftera dministration
of cefuroxime
RBC WBC GOT GPT
(X10'/mm®) (X10" /mm?) (U) )
n=12 n=12 n=12 * n=12
550r 601 ‘ 60r ok
L *
500 20k .
450} 40f 40
151
400+
] 10t
3501 ] 20+ 201
300} 5 % : Case No.3
— %% : Case No. 8
Before After Before After  Before After  Before After
Fig. 13(2) 24 L LTEF O MICH X hEVWHeS L 15,
Al-Pase , BUN Creatinine 77 A@&ﬁgf,:' S.Pneu’_”o,uae kfz 6/‘4'&!%2
) (mg/dl) (mg/dl) BEhWRBHERETH D H. influenzae v-o\T MIC
PO -7 fECHET B &, &H (0.78 xg/ml) i
. n=12 n=12 n=12 PC #lX vix% 5% om, CET (3.132¢g/ml), CS-1170
1 \ (3.13 ug/ml), Cefatrizine(CFT) (6.25 ug/ml), CER
3.0f (12.5 ug/ml), CFX (12.5 u#g/ml), CEZ (25 sg/ml),
12} or CEX (25 #g/ml) X 9 ¢hT\%o ¥7:, CMD X9 1
Bip b, SCE-963 LiziFMA#ki MIC % HL T
3of 2.0r %o K. pneumoniae 3 X U E.coli ® MIC 5-#i% i
8t T35 %, Z#oHENX CER, CET, CEZ, CEX, CFX
20f Lol X b3<h, SCE-963, CS-1170, CMD X h % » Tl
L 4 . %o Neisseria gonorrhoeae =33 %54# © MIC i3,
10 == fts> Cephalosporin /X hix 5K (E{ PCG & AE
Before After Before After  Before After

WTit, 5%, BADOERFERC XS B-lactamase I
EHICOWTOFRA L Zh bOF AR & OE LK
IS\ TAH % & » 7o F Cephalosporin 35 X OF
Cephamycin RHEEWEDMBE SN EhBRET
HHLEZLOLND,

RWT, FHORENEFRBREEECOWT, £
LTt Cephalosporin 3s X T¥ Cephamycin Rii44H
BestT a3 ENRERg N L gL, &%
DHE NS 5 ERUEERT S, CFX 05BSTH
b, ¥$7-77 sBURRLLTRLIEELTREFREE
TH5 S.pneumoniae ToT MIC HHioov—27{E
THETH L, Z&F (0.05 ug/ml) 2 kH5 D PC #
IV CER Xhiz1B2EEELSS oo CFX (0.78
~1.56 ug/ml) #ix U & LT CEX (3.13 ug/ml),
CEZ (0.1 ug/ml), CMD (0.1 zg/ml) X b3 <hThs
%o SCE-963 iz U MIC &% & — 7 {E%RTH,

EoHfENEEL PC MHEHKCILETH 5 LRER
hTws', LlEot# K5t b Cephalosporin D
FTEFDOHEE NI BT 5 ALE S 13 f-lactamase
REM L 77 KBTS - BRI THRVARI FT
A, BUWHEHDENHER THAELAEVW D LEELD
ha,

—%, ZFBEEOE 2 D HHTH - EABBR BT
BRBEERCDOWTIE, SEDT » FEERBRENE
BikEy, ch¥tbhbhbhd#igL Tz Cephalospo-
rin gL g5 L CEZ X b &khiEL, CS-
1170 k[F®&f, Cephacetrile (CEC), CET X b M+
EORGNRRIFTHD, 1, AHDT » FFREEN
HERIEN C ki, 100 mg/kg f TR OO Lb—
ET50T, FFOH - BERERPEE~OF RS R
EhBLIHTHY, SEOLHIAES (FEH No. 12)
EHEWThhbhiz 1 flEizvx ZhiERLL. &V
T MeET S MFREROWTIE, EO¥RMARMO
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Cephalosporin H & I T5 &, 7 » + DEABENL
AORERKEFITLT, F i CEZ X b HRMNE
¢, CET, CEC, SCE-963'J bk b DMK E
EL, MPBREDHKOKTT Ch T ko AFOm
BE#A R 33%2'9 & Cephalosporin F|oFCitlt
#i9iEL, CEZ DX hM 70~80% 0L M\ Z L k¥R
+hif, AFRIEERASESO+PMET CEZ i LT
Who b, SEORRTRBYDOKHOEITER
BERATORMECIER 90% LIETHD, FHHE
HERELLEZT T RPAPHESh D L AR &
h, BROFHOBHOVDEONBR IR TV EER
bhize

L3ic, bhbhNELHEONRE L TWSER
BRRIEC AT B {LERE, & D bR R SR
rro}e LT ABATE, EAORRIBT, ERTS
BAEFBRLIEERRTTHEY, FHICOWTORKS
w526 (FEFl No.3, No.5) iKkiF5KRATCIL, %
FhRERSE/ MY ¥ — 2 I (BRPBTER) 13,
0.38%, 0.11% & CER, CEZ, CEC, SCE-963 n# 2
~EYIENT HRTH 110 LA T TH o7 TN 26D
BEENORAFOBRDBITRELRTH LIXTEW

¥, AFOFRBFEECR T EHVCHENLPRBR

YIER T B EFRE OB R IR D DI, 0D
BREAOEFOBTEX SRSV THRHE LIS 2
CAAOHREE, BEECOWTHH EOERTTRS
RECHHLEZDR, ARSI 2RBIELO,
& A

AREDE 2 D BANE, BKRFAC KT 25F0REYE
DRHTH Do AFIRER X BTV AF-RIL, HILE
ERT ¥ OBRER Y 2 LIERIZED bR 15 22 5 12
B, BRBEEFRICB T 26 (JEF No.3, No.8) &
FIYAT S F—E O (i) BEERLRL
to 4ED 12 Gl & HBE D BHIOBE Li2 %, NOR-
RBYL™ i X b 60 Bl 16 B (26.7%), —H il
LYZEBED 50% LI EXVFFERINCI&ET L2 -1
hE, FREEEE—CHBNERCFSE~BED b
SYAT I F— XD ERSRD ORI LD D,
BYLLEBREIFA XV /0, SRORERS
EAcoRNIPEENRD, ¥, FPIVATIF—ED
—A LAY 2 LRSI No.3 T3, RS b -
s, ErCEELLE.

BRATIL, BiHoRSc B L TX& Mkl
G FHOTSChciEHE b EBThE, EER Ce-
phalosporin F|DO &2 & LCERELEETSHZ &t
MEIhs, LaLichih, bhbhORFERE 56
RERPI S, BRRBRPIECK T3 EHOAT S

B, Be5kv REMICBBRRVY, BERER IR
ETHEBIOEM BT, &F 1,500mgx2/7, /4
WMER: T2 H influenzae, S.pneumoniae \zxt3 %
HENORSVERFBITEROEM BRI W B b
BRI EDOBMND 5120

1)

2)

3)

4)

5)

6)

n

8)

9

10)

11)

X L3

BAEE, ERLMR FHREX K RN, BFAQ
T, M L5, xR & FFEFA, Bk
i : Cefoxitin @ X B8 » BERIH %, Chemo-
therapy 26(S-1) : 382~388, 1978
O'CALLAGHAN, C.H.; R.B.SYKES & D.M.
RYAN : Cefuroxime—A new cephalosporin an-
tibiotic. J. Antibiotics 29 : 29~37, 1976
O'CALLAGHAN, C. H. : Classification of cepha-
losporins by their antibacterial activity and
pharmacokinetic properties. J. Antimicrob.
Chemother. 1(Suppl.) : 1~12, 1975

BRABEK, BEaRfE, FRREKX #K XN, F
A, XBR :1v71r=vyEOREEHE
R (PC MEOME) & mMEI: X o R
3 L K%, Chemotherapy 26 : 167~174, 1978
MEREK, THEX, BUk— BERE X, $F
[ : BEFPRBRRBTEC ST IEREOMME L
RENFRAERUCERFHEYHOMEBHFAR (f
KRR HERTER 30 : 17~25, 1971
WEBBER, J.A. & J.L. OTTO : Structure-acti-
vity relationships in the cephalosporins. IL
Recent developments. In PERLMAN, D.:
Structure-activity relationships among the
semisynthetic antibiotics. pp.161~237, Aca-
demic Press, New York, 1977

BEZ X, THEX, FEH—H 28 8 HE
£ RRBBREREOERIVSBES i B-
lactamase g4 Haemophilus influenzae. B
D HPp A 106 : 199~201, 1978

SYKES, R.B. ; A.GRIFFITHS & D.M.RYAN:
Comparative activity of ampicillin and cefuro-
xime against three types of Haemophilus in-
Afluenzae. Antimicrob. Agents Chemother.
11 : 599~604, 1977

O'CALLAGHAN, C.H.; R.B.SYKES, A.GRIF-
FITHS & J.E. THORNTON : Cefuroxime, a new
cephalosporin antibiotic : Activity in vitro.
Antimicrob. Agents Chemother. 9 : 511~519,
1976

RICHMOND, M. H. & S. WOTTON : Comparative
study of seven cephalosporins : Susceptibility
to beta-lactamases and ability to penetrate
the surface layers of Esherichia coli. Anti-
microb. Agents Chemother. 10 :219~222,
1976

BAEE EARRE, £ H, FEREX &
IBEF : REEOHELHRREOHEYBERT
M miER G, Chemotherapy 25 :2988~2992,
1977



460 CHEMOTHERAPY JULY 1979
12) AABUR, UFOATHE, 0RK R, FRAK, Mid Fr, AE—H, AN B, WEXE, #8 7,
5, ERAMR, KEHRK, HFEAM, kR ® AFg—, MEZRYE, REIESG HE B %

7 3 Fnit © CS-1170 w2 B % 25804 - B IRIOTF
98, Chemotherapy 26(S-5) : 368~374, 1978

H A : Cephacetrile > X@AIEEKHIFE, Che-
motherapy 24 : 141~152, 1976

13) AR 19 £ MPRBRYIELRRE L 18) RYAN,D.M. ; C.H. O'CALLAGHAN & P.W.
SCE-963 o 3§14 By IE i BF %8, Chemotherapy MUGGLETON : Cefuroxime, a new cephalospo-
26(S-5) : 368~374, 1978 rin antibiotic : Activity in vivo. Antimicrob.

14) BABHK, K K, FRTHE, ERAMR FHR Agents Chemotner. 9 :520~525, 1976
Rk, SRE&E, TR, xR B LWEH 19) FoORD, R.D. : Cefuroxime : Human pharmaco-
M OF e, R FME, KA B Cefamandole- kinetics. Antimicrob. Agents Chemother. 9:
sodium B+ 2 EEHY « B 5K 19 BF %8, Chemo- 741~T747, 1976
therapy #ffie 20) UEDA, Y. : Cefazolin. Shinryo Shinsha Ltd,

15) PHILLIPS, I. ; A. KING, C. WARREN & B. WAT- Osaka, 1977
TS : The activity of penicillin and eight ce- 21) MATsuMmoTO, K. & Y.UZUKA : Concentra-
phalosporins on Neisseria gonorrhoeae. ]. tions of antibiotics in bronchiolar secretions
Antimicrob. Chemother. 2:31~39, 1976 of the patients with chronic respiratory infec-

16) FAAESHE, Wulkk -, FHEK, MMz X, S tions. In WILLIAMS, J.D. & A.M.GREDDES:
M, iS4 ¥, T ER, FEIEG 2k, Chemotherapy, Vol.4, pp.73~78, Plenum
A+EE, B FA, @R : Cefazolin =B Publishing Co., New York, 1976
THERNRN L PRBRRIELYHLLE LIHEE 22) NORRBY, R.; R.D.FOORD & P. HEDLUND:
B E 12 3 B R B 2\ T, Chemotherapy 18 Clinical and pharmacokinetic studies on ce-
: 552~558, 1970 furoxime. J. Antimicrob. Chemother. 3:355

17) ARBEEK, TFROTH, FERE, ANAR, EH 362, 1977

LABORATORY AND CLINICAL STUDY OF CEFUROXIME

KEeizo Matsumoro, Harumi SuisHipo, Yukio NocucHi, YosHio
Uzuka, Tsuyvosnl Nacatake, Kimitosui Tamaki, HirosHi

Suzukl and Kiwao WATANABE

Department of Internal Medicine,

Institute for Tropical Medicine, Nagasaki University

Cefuroxime, a new broad-spectrum cephalosporin antibiotic, has been studied to evaluate its
usefulness in various bacterial infections, especially in chronic respiratory infections.

Beta-lactamase stability was established, utilizing 3-lactamase-producing ampicillin-resistant Haemo-
philus influenzae (4 strains) and Haemophilus parainfluenzae (1 strain), against which the minimum
inhibitory concentrations (MICs) of cefuroxime were less influenced by the inoculum size than those
of ampicillin. Antibacterial activity of cefuroxime was superior to the commercially available cephalo-
sporins against respiratory pathogenic Haemophilus influenzae, Streptococcus pneumoniae, Klebsiella
pneumoniae and E. coli.

Liver concentration of cefuroxime was higher in rats than other cephalosporins, and was consistent
with excellent therapeutic efficacy in biliary tract infection. Cefuroxime-cefazolin intravenous drip
infusion crossover in four healthy volunteers revealed that cefuroxime had lower peak serum level
and less prolonged serum half-life than cefazolin, while in the ratio of serum level to median value
of MICs against Streptococcus pneumoniae and Hemophilus influenzae, cefuroxime was superior to
cefazolin. Urinary recovery of cefuroxime within 6 hours after the start of drip infusion was over
90% of the given dose.

0.38% and 0.11% respectively in two patients with chronic bronchitis.

Ratio of maximum sputum level to peak serum concentration was as low as

Twelve patients with various infections (10 respiratory infections, 1 urinary tract infection, 1 bi-
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liary tract infection) were treated with cefuroxime, and the clinical effects obtained were 3 excellent,
5 good, 2 fair and 2 poor. Side effects of the drug were noticed in 2 patients. One of them showed
reversible slight elevation of transaminases and another had eosinophilia as well as reversible slight
elevation of transaminases. The safety of the antibiotic was good.

From the above results, cefuroxime is a useful cephalosporin antibiotic, in terms of @-lactamase
stability, high activity against respiratory pathogenic organisms, metabolic stability and good safety.



