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Cefuroxime (LLF CXM & 883) 2 %E Glaxo #:
TEAR E - P-lactamase wiEHMYAET B £ & K
Cephalosporin CROMEHETH Y, % OLEHRER
BFigleFRmTeshThs, KA 7 ABKHE, 7
7AEHECHLT, KEHOMEAR2 7 2%HFL
TWb, Tf, MEOELETS PB-lactamase VK
% = L Penicillin, Cephalosporin B D% <
EHTHBELbRTWAEYY, %E Glaxo #ic X » T
AREE T ebh tBERRR TR, ThiRENE
bhTwa,

S0, bhbhEXROERMRN LT 5> & & b
2, BRI, FREBRPMEYRRCLT, TOPR
BHOUREIEFHADORE YT DT, TORKZOW

Fig.1 Chemical structure of cefuroxime
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1. R[EHE

AREANEFAONT X ARLEREFLERERT
%€\, T Heart infusion broth (3Bf) T 37C
20 BERIEE LEE Y 1072 /AR L, EHORKEER
iBEE#41r Heart infusion agar () Ekic1B@4F
&L, 37°C, 20 ByRssE&eE MIC % JIE L1

feds, *HHBIEHF| L LT Cefazolin (LF CEZ :m3)
%Eﬁ L

2. B &

FEIRHEL X b 8 X hi- St aureus 51#k, E.coli5l
Bk, Kleb. pneumoniae 49 ¥k, Proteus group 20 ¥,
Serratia 28 ¥, Ps. aeruginosa 36 ¥ ic LT 107
FRERCOWT, MIC DRERT o\, FORKE
Table1 k¥ L, ELEEBZ LORFTHIMAR LY
BB GRE R L7 (Fig.2~7),

(1) St.aureus (51 ¥)

CXM o MIC n 441 1.56 ug/ml iz peak #ZH
94% N REXMEIEZThT\5, CEZ 2 0.78 sg/mli
peak K354 1.56 ug/ml i3 86% AWAIEESHT
B, BACHEEZIEDL hich ot BREHMANT
b X<HEEALT5 (Fig 2),
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Table 1 Sensitivity distribution of clinical isolates
(Inoculum size 10%cells/ml)
; No. of MIC (ug/ml)
Species Drugs (oo - S SR B
| 0.2 0.39 0.78|1.56 | 3.13 6.2512.5| 25 50 100 | 100<
CXM | 51 b2l 3| 43 ‘ 1 ‘ 1 1
St. aurets CEz | 51 | 2 ‘ AR O I TN R R R RS B A
. oMl os | s 2,10 18 9| 1 2 6
E. coli ‘ ‘ ;
CEZ | 51 . 5 21, 1, 2 5| 6 \
Kleb. prewmoniae CXM | 49 | T o8 6 50 2 1 3
eb. pnex CEZ ' 49 ! ! 27 5 s 1] 3/ 1| 3| 4
o CXM 20 N | | 3 2 3 L6 3, 2
roteus group CEZ 20 | l 5 6 . s 1 3
st SO < 1 2 7 2| 16
erratia CEZ 3 28 | ! | 25
, N CXM 36 \ \ 11 3
5. aeruginosa CEZ %6 | ; ‘ | i

Fig. 2 Sensitivity distribution and correlogram of clinical isolates St. aureus 51 strains
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0.7 0.9 078 156 313 6.0 125 o5
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(2) E.coli (51 #)

CXM o peak i3 6.25 ug/ml TH b, 100 ug/ml A
LOMMRT Lz b On' 6 BB hi, CEZ 1% 1.56
4giml iz peak *7% L4#nt 50 ug/ml LU FCRAER
EREDS Rt F7z, CXMED 6 i3 CEZ 25 ug/
ml RTEEMPEL Zh, CEZ 23 hTwn5L5
KEbh2 (Fig.3),

(3) Kleb. pneumoniae (49 #)

CXM, CEZ » 41z peak {3 1.56 ug/ml ThHhH, *
%, 100 ug/ml LA EORHEE S ThEh 38, 48z
BBb R Tk Y, CEZ o4#%0HD1H#kL CXM 25
Hg/ml CREMEIE IR T3, ¥, HBBMHRTR

MIC (pg/ml)
>100[
100
50 .
25
125 1
6.25]
3.13) 1
156 7 20 1274
0.78] 172
0.39] 2
0.2]

T T S VRN TS U SR NN N |
0.2 0.390.781.56 3.136.2512.5 25 50 100 >100
CEZ MIC (ug /ml)

Inoculum size 10° cells ml

CXM

5L CXM pieF ¢ Tnb L5 Ths (Fig4),

(4) Proteus group (20 #)

WH) & &I peak 12FRH B hicy A, CXM 11 1.56
ug/ml X h EERIEAFEDH DA CEZ 116.25 #g/ml
L hihE 5 Twb, i, 100 ug/ml LJ ot th 5 i
CXM 2#, CEZ 3#Thh, CEZ 01 #ix CXM 50
ug/ml TEEXBIELTN%, M El &b, AEOHE
HErLTw5 (Fig 5),

(5) Serratia (28 )

CXM —Ti¥ 50 ug/ml LUFT 10 ¥ (35.7%) OREF
BRIED RSB I D, CEZ 1 100 #g/ml L) E DR HEE A
25 # (89.3%) Thoteo M Al LIRVEZHRTR
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Fig.3 Sensitivity distribution and correlogram of clinical isolates E.coli 51 strains
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Fig. 4 Sensitivity distribution and correlogram of clinical isolates Kleb. pneumoniae 49 strains
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Fig.6 Sensitivity distribution and correlogram of clinical isolates Serratiz 28 strains
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Fig.7 Sensitivity distribution and correlogram of clinical isolates Ps. aeruginosa 36 strains

g
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LTuwigupdd, L L CXM i2xf U T RS HEN D
bhsX5Ths (Fig6),

(6) Ps.aeruginosa (36 ¥)

W%l & % Cephalosporin C RH LRI TH B D CRERZH:
ZR STy pi, CXM 0 50 #g/ml, 100 ug/ml i Dis
DIKETOORZHYR LB R0 (Fig7),

II. A& ARE

1. BEHE

(1) PRERPFEEE 24 1 CXM 1.5g, 14k
0.75g % 5 %#Ewk 500 ml I B L 2 B Sy 2 AT 7c L,
BROCEN LnEYREE Lo ¥, BRTHY Y
BLTamE541 CXMO0.5g ® one-shot B fT
v B 15 4, 2850, 4RSRICERM, BERGILEG
B, 2R B BT RIEC X » TERLTREE L,

mw%’i’ﬁ&oﬁ:o

MIC (ug/ml)
/
>100[ 34

-

100 1
50] 1
25

12.5]

6.25

3.13

1.56]

0.78

0.39]
0.2

CXM

| L1 R SR T N S |
0.2 0.390.781.56 3.136.2512.5 25 50 100 >100
CEZ MIC (ug/ml)

Inoculum size 10° cells/ml

(2) %%, FRE (FE1.8~2.2kg) #HA\LTCXM
0.25g/It%, one-shot #ik:tk 2 BRI B DB A IBE %
MERRE LB Lico REIXEHEEEIE, E. coli 4x
10 EHEANEAR X » TR A BRI ¥R 4 Tic
X ’Ciﬁ“i L'fCo

B EEIMEPBERNEIIE Bacillus subtilis
PCI 219 #%%, % 7-HEANBERERIL Micrococcus
luteus ATCC 9341 & (FRAL, HBH » THEILL 5T
BE Lico ¥ A 4EHE##R12 0. 1M phosphate buffer (pH
6.0)ZAVCTHRRIIZIERY Ui, $id HI &y (3
W) C1%7=vEed bV v akine THER L.

2. B &

CXM 0.75g % 5 %#5% 500 ml T&H» L 2 BRI C&
BHERTIR- L EOmBEFRER, SHEHMBKIS
ST 6ug/mlic ERL, SERTHIC 26 ug/ml L&



466

CHEMOTHERAPY

JULY 1979

Table 2 Serum concentration of CXM in patients.
(120 min. drip infusion)

Concentrations in serum (xg/ml)
at indicated minutes

\ 60 | 120 | 240 | 360

Dosis
(®) | 15 | 30

Case

T.M|0:75] 6 | 12 15}25 6 | 3

Y.Y.}ls 24 | 30 | 35 | 48 | 10 4
T.0 ' 22 | 34 | 37 | 46 8 5

Ave.

|23‘3z 3 | 47 | 9| 45

Fig.8 Serum concentration of CXM (Intravenous
drip infusion)

60[
50,

E
Y
£ 1500 mg/500 ml/2hr. (n=2)
2
E 30
[ x
]
=
S 20

10 #750mg/500m1/2hr.

(n=1)
1 1 1 1 1

0 1 2 3 4 5 6
(hr.)

ERRL, EhREA LeMERIE 3ug/ml LIEHE
R Lico CXM 1.5g Sygsitssd Rk, ~iEikT
%1246, 48 ug/ml L BE{E % /& L 7= (Table 2, Fig.
8)o

0.5g one-shot BHERFDOEIKABITY 2K HE & &
HERC THRYBRLTHE L. KB8&LCS.M,
EBNINE BAEOrfvy, S—Fv I VER, ¥
2L F=vRAOE1HATH %S,

MmiEFRES 15 5T 80, 72, 78, 70, 67 ug/ml,

Fig.® Serum and CSF concentration of CXM
(Intravenous one shot injection 0.5g)

n=5§

(ug/ml)
100F

S0

Serum

CS%IS_
1+

Hg 73.4 ug/ml LREEXR LTS, ¥z, 285ME
119, 12, 8, 15, 10 ug/ml, 35 10.8 ug/ml, 4B5M
fEix 2, 4, 2, 5, 2ug/ml, ¥35 3 ug/ml LichmH
hREEILENCRED LT\ 5B, 1, 2BEMBRKT 3
BEWANIaEE, 0.6, 0.3, 0.4, 1.0, 0.7 ug/ml, F13
0.6 ug/ml ¢ 2B B oMmPiiX 6.7, 2.5, 5.0, 6.7
7.0% ¥ 5.6% TH 7 (Table3, Fig9),

* o5 5Ic CXM 0.25g one-shot Bz 177\ 285
M#gom#E+Hs XCHBRNBRELHE LI, ¥, R
MBI A% E.coli X > TRRECLERIR®T, AL
BIEXRTIL 510

EHERRCHT S 268 B omEPRER 14, 11, 20
pg/ml, P35 15 ug/ml, HHEARBE X 0.9, 0.7, 1.0
ug/ml, F#50.87 ug/ml, FsDFODOMmMF ik 6.4,
6.4, 5.0%, ¥355.8% TH 10

EREBAIT BT 5 2 B B omiFPERER, 18, 20
16, 13 ug/ml, £#316.8 ug/ml, REFRABER7, 10,
6, 8 ug/ml, 35 7.8 ug/ml Mk, 39, 50, 38,
62%, ¥i5 47% TH -7 (Table 4, Fig 10),

III. B Bk B #&

1. % %

Table 3 Serum and CSF concentration after intravenous injection of 0.5g of CXM (during 5 minutes)

Serum concentration at CSF con-

CSF L ; h CSF/
. . indicated minutes centration
Case Diagnosis Pressure | Cell Protein 15 120 240 120 min. S«(a;x)m
(mmH,0) | counts | (mg/dl) | (#g/ml) | (ug/ml) | (#g/ml) | (#g/ml) °

T. O. C.S.M. 130 0/3 60 80 9 2 0.6 6.7

M. H Parkinson 120 0/3 78.7 72 12 4 0.3 2.5

J.N. Sarcoidosis 140 3/3 42.1 78 8 2 0.4 5.0
Cramp after

T.T. encephalopathy 140 0/3 30.2 70 15 5 1.0 6.7

tastati
S T. | et % | 23| 580 | 67 10 2 0.7 | 7.0
Avezs.e. /‘/ / 73.4 10.8 3 0.6 5.6
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Fig.10 Serum and CSF concentration of CXM in rabbit (Intravenous one shot infustion 0.25g)

(I‘g/ml) Normal

rabbit n=3

201 I
10+

(ug/ml) Meningitis rabbit n=4

11

10}
Serum 2hr. Serum 2hr.
CSF CSF
1# 1 10F I

Table 4 Serum and CSF concentration after intra-
venous injection of 250 mg of CXM in rabbits
normal rabbits

No.

Concentration (u#g/ml) at
120 min. after i. v. injection | CSF/Serum

Serum CSF (%)

1 14 0.9 6.4

2 11 0.7 6.4

3 20 1.0 5.0
Ave, 15 0.87 5.8

" Meningitis rabbits (E. cols)

Concentration (#g/ml) at
120 min. after i. v. injection | CSF/Serum

LRtTe & U BIBBIBEIC ABE U 7 iR 23 RESIE 4 B,
Pyothorax, Bronchopneumonia, Bronctasis,Pneumonia
D& 11T, ARG, FH36, £k 40 &
70 RETTHHT

2. BEHELLVRLEEER

SEFI 14X, #Ho 1:EM, 0.75g HE2ERY 1.5¢
MiEME 20 4.5 X 1 HREL, LK 1B
B 1.5g RyGHHE 2 [T 3.0g 5 L,

fEFI21%, #MH4AM1.5¢ SARMHE2E, Lo&kix
0.75g one shot ¥k 2 AR E X 1T »To

FERI3 3 X U041, 0.75¢ % SUHEHE 2 B 5% 1T /s
otco 20, ATERMEIL 5 %MK S00ml WML,

No. (%) Hi% 20 ml DAEBRIARER Lo HEBHIT B2
Serum CSF °
514 AT, BEFKGFRIL52.58 THH1,
1 18 7 38.9 3. K # (Table 5)
2 20 1 50.0 N o . o N
: " . e SEPI 1S, TARRAT A0C IRV SR, Baiash » fent,
‘ 13 8 615 BEABEXDFPMLLY, BRACKBLERL, Ui
FHThRKOBYYBDLh, RETRLKELEY
Ave 16.8 7.8 46.9 ] e . .
LHIE Lico MIBE¥EMIER Y D H. influenzae M3E
Bahich, KX DIZEBRIR TRV TREREL
ESMIL, 208D Lk
Table 5 Clinical trial with CXM
Case Age Daily dosis Effect Side
Name | & | Diagnosis (g/day) Route Organism ——
No. Sex duration (day) Clinical Blz:)ct‘er 11° effect
gica
40 0.75X2,7 IM . _
1 |Y.Y. F Pyothorax 1.5 X2 14 DIV H.influenzae Excellent | Good
49 | Broncho- 1.5 X2,4 DIV a _
2 [T.O. M | pneumonia 0.75%2.7 v a-Strepto. Good Unknown
70 | Broncho- _
3 |T.M. M | ectasis 0.75%2,7 DIV | GNB Excellent | Unknown
¢ | 1.M. | 37 | Pneumonia| 0.75x2,10 | DIV | GNB Good  |Unknown| —




468

CHEMOTHERAPY

JULY 1879

SEG 2 v2, YaBRBNRA 3 B B ORW, WREDH AR
Bhh, WRUVREDOHKEL R L TR, HET
BRELEN D THER L HIE Lo

FEG 312, QUEILRIET, AREBLRTVBAE
THHA, W, B SR, MRRESHBEL, &tk
R ¥ UTABL Lo Bl VRS 16T IS il ©
AR X f LT\ Ao TRMBAAY 3 B B CRM, K,
R RO LD, TREMSKHEL, B UHRED
LT, BRYELHE Lo

FEGI 417, WV LEIEHES Z L2t 2% W
7, HHRA D, FFERMEINT S A v v RER
LB 2B 7edbEF X MHEL, HRMBLY
3AET, &%, MHOHEK EMOMIEEDELL
*Uﬁ Lf:o

ERIR AR LT DTH B,
B 2R L LRARERTH-10

4. ElfFA

FEF 1B\ THERICBE O RS OKELFL
Joit, HEMRFIITETH - 70

FEF 3, 4 IXFEREYBDIN, FHCLIBHOMED
PRTHTH B,

M, FFHeE, DAL L OEREY 2FIOT
RE#TI70 BRTRERFEIADLhih -
4= (Table 6),

L LES 2 B,

Iv. # %”

CXM 2245 D Cephalosporin C % DH4AMET
B, 77 2BHE 77 2RNETH L UREEDOH
HARZ P FaRHF LB, ¥, FHOKHL, M
EoEAT % B-lactamase ICRVEAM LR LY, R
£ B X T & Penicillin, Cephalosporin iz x§3
BMMEEOS AR THY, MICRE THECKIT 2
#ARapIBED Peptidoglycan SRL%IE & L, REHIIF
}ﬁ?’d o

—F, 77 AREECHTHRPESEHOMETH
b, Cephalosporin fitt4 > Enterobacteriaceae v K%
LDWENRD B,

RICHMONDY i3 CEZ, Cefoxitin (CFX), Cefa-
mandole (CMD), CXM 2o\ T, I, I, W, N, D 4%
D B-lactamase EAWxT5BELRNL, CXM,
CFX, CMD DJRizBiERR LIz LN T %, BE,
B-lactamase g4 Enterobacteria 1o L TRZHND
5%, bhbhOB-EKbd X ELEOWHLEKOK
BaiBic, LirLishs Ps.aeruginosa ©ii B2ty
TEWY, R CEZ LIEBLTA% &, St. aureus
it CXM % 1.56 ug/ml 12T 94%, CEZ iz 86% #*
RHEEI-Xh TR peak (X 1% CEZ 4L hTuvie
A, REOMERE, LA CXMRTERTWS,

E.coli LTz, CXM wihsisns Enobh,
CEZ e+ n T\ Too Kleb. pneumoniae i3,
CEZ fitte#k>—2s CXM Cik 25 ug/ml o MIC ¢
»b, CXM pieeT LT B, Proteus group Tit
100 pg/ml LI EomHEER CXM 24, CEZ 3453
»ihh, CEZ o1#id CXM ¢k 50 #g/ml o MIC
Thoto LML, THELIIAL MIC BRFHLTE
b, AEOHREHERLT\ b, Serratia ik CXM
12 50 ug/ml LI F At 35.7%, —F CEZ -Cit 28 #3
~TH 100 ug/ml LA EORMBEKTH T, WHLDE
HEEL SV A CXM o L TEZHENRD O hD
X5 Thbo Ps. aeruginora 3t L TLiEH & bEX
HRR I

CXM 0.75g Aiyg#iEssomi% H |E L, 155 6
upg/ml, 30 4 12ug/ml, 185F 15 pg/ml, 2850
(HSR TES) 26 ug/ml, 4B¢R] 6ug/ml, 6B5MH
3ug/ml, L5g SIGMIEROTFISEIX 15 5 23z
ml, 304 32 ug/ml, 1B5R] 36 pg/ml, 28R 47
ug/ml, 4B5R 9 ug/ml, 6BFR) 4.5 ug/ml THY

Table 6 Laboratory findings before and after administration of CXM

ESR CRP RBC WBC GOT GPT Al-P BUN
Case (1hr.) (x10*/mm?) | (x102/mm?) (Ku) (Ku) (mu/ml) (mg/dl)
No. b a b |al b a b a b a b a b a b | a
Y-lY- 171 66 | 5+ — | 379 | 333|181 69 18 19 8 10 | 124 | 120 8 8
T 20 36 9 + — | 423 | 421113 69 31 34 22 28 75 67 17 20
3 5.5 6
T M 120 70 | 4+ + | 336 | 346 | 84 69 25 24 21 21 (K A) 84| 9.4| 8
4 6.7 _
I.M. 93 52 401 | 392 | 79 87 15 23 19 22 (K A) 19.7 | 18.8 9 6
b : before, a: after
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dose response RFEDHh, AR THCBHBELTL
roEMCERES hico

v M) B HEABITY 0.5g one shot MHER X
STRELIE TS, REIAREIR 0.3~1.0 ug/ml €
F450.6ug/ml TH oo ¥ iz, 2HM B Ol ME L
HETHE5.6% OBITRTh oo & ORIKAIMER
EFTEHHA, WELBEOMBA R LARER
BRED TV, COBEDOLDLE XL I .M
P BT\ 44 D Cephaloridine (CER), CEZ, Cepha-
cetrile (CEC) OBIBAMED 2 b 0.1~0.7 ug/ml
Thoto Ef, ERKEICKT HHMMAIRES 0.7~
1.0 pg/ml, M 5.8% THH, Thifho Cephalo-
spolin C RH4H L ABE TH oo E. coli i TER
IR ERPMMARE T, 6~10 ug/ml, mhit 46.4
BLEEYBTE D, MRADEATIIE LTI
v, FKEORK X b B A OEMCH LTh+31es
Biifigsc2sb0tELbIh S,

BRI RBBRPIED 4 G EA Licnd, Exh2
B, E#h2MTHY, LHAKEMBIY 3~4 BRI
Bt ERFROHENZ DL Wi, FFRBERRENC AT
PREDERTORSETCE2DLEEXLR D,

BifF R oWCid, m¥kip, FrieE, HHE BRE
R LRV THESBR LIS, HLTELORRE

b o1>% (B/ 9 130 LI

Bl bagi, BER 7L, MKED
TR TE, 4%, WY, TR RREC R
LT HAKOBWEKHEELDhD,

X L3

1) RICHMOND, M. H. & S. WOTTON : Comparative
study of seven cephalosporins : susceptibility
to beta-lactamases and ability to penetrate
the surface layer of Escherichia coli. Antimi-
crob. Agents Chemother. 10 : 219~222, 1976

2) VERBIST, L. : Comparison of the antibacterial
activity of nine cephalosporins against En-
terobacteriaceae and non fermentative gram-
negative bacilli. Antimicrob. Agents Chemother
10 : 657~663, 1976

3)Z GoopwIN, C.S. & J.P.HILL : Lysis of entero-
bacteria by cefoxitin, cefuroxime and cephal-
othin. Antimicrob. Agents Chemother. 11:
26~30, 1977

4)3 GREENWOOD, D. ;N. J. PEARSON & F. O’GRADY:
Cefuroxime : a new cephalosporin antibiotic
with enhanced stability to enterobacterial -
lactamases. J. Antimicrob. Chemother. 2 : 337
~343, 1976

5) 26 BAKRMLEREFELBE FER v HESY
» 1, Cefuroxime, HJjX, 1978
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BASIC AND CLINICAL STUDIES ON CEFUROXIME

Karsumasa Tokunaca, Kivosur Suima, Yasursucu Fukupa,

Kazuniro Hamapa, Takavuxr Aoki and Haruniko Toxuomr
The First Internal Medicine, Kumamoto Medical School, Kumamoto University, Kumamoto

The activity of a new cephalosporin antibiotic, cefuroxime (CXM), was investigated in vitro and in
vivo in comparison with cefazolin (CEZ).

Antibacterial activities were measured againt S. qureus, E.coli, Klebsiella pneumoniae, Proteus group,
Serratia and Pseudomonas aeruginosa clinically isolated. CXM was slightly active to S. aureus, slightly
less active to E.coli, more active to Klebsiella pneumoniae than CEZ, and not active to Serratia and
Pseudomonas aeruginosa.

A peak of serum concentration indicated 26 ug/ml at the dosis of CXM 0.75g and 47 ug/ml at the
dosis of 1.5g at two hours when CXM was drip-infused intravenously. A peak of serum concentration
73.4 ug/ml was showed at fifteen minutes when 0.5g of CXM was injected one-shot intravenously.

CXM concentration in the spinal fluid of adult was measured two hours after 0.5g of CXM was
injected one-shot intravenously. The levels were 0.3 to 1.0 ug/ml, 0.6 zg/ml on an average, and
the ratio to blood level was 5.6 percent on an average.

CXM concentration in the spinal fluid of rabbits was measured one hour after 0.25g of CXM was
injected one-shot intravenously. In normal rabbits the concentrations were 0.7 to 1.0 ug/ml, 0.87 ug/
ml on an average, and the ratio to blood level was 5.8 percent on an average. On the other hand, in
rabbits with experimental meningitis the concentrations were 6 to 10 ug/ml, 7.8 ug/ml on an average,
and the ratio to blood level was 46.4 percent on an average.

As the result of CXM treatment, CXM was effective in all four cases of respiratory infection. No

side effects were observed with CXM in hemogram, liver function, kidney function and others.



