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HBEEZDbRD,
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% % h7: Cephalosporin ZFFH V¢, B-lactamase
CEAEYTRL, BWHEARZ I a%2HFLTH5Y,

&T, P-lactam RETAEHE L ME MR O 4 KILE
X hMiREoRFLrvERIL, BEEET TRE
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¥/, #40 B-lactam HANE I MAESRICK ST
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CXM iz in vitro =\ T, BEBETEZH» TERK
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EDjo fEAV/NE K, invivo TOFT SRICHREMNED S
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bhaBAECI2BEREEANRC L3R, RECHL
TEBE D B-lactam EFET THEL BN LD X )
BREEYTTrERANLLLDOTH B,

I. RBRMHEGSITHEE

1. EREK

E.coli NIH JC-2
E.coli 1864 E
Citrobacter 102
Proteus vulgaris 45780

Proteus morganii 11D 602
Proteus vulgaris IID 874
Proteus mirabilis 1ID 994
Citrobacter freundii 11D 976
Pseudomonas aeruginosa PAO1
Staphylococcus aureus Smith diffuse
2. BEAE
Cefuroxime (CXM), Cephaloridine (CER), Ce-
phalothin (CET) % Glaxo #, Cefazolin (CEZ) |35
REM T, Cefmetazole (CMZ) 3=3t, Ampicillin
(ABPC) (248 #, Penicillin G iz Glaxo 03 0
%ffﬁ%bf:o
il e v DMiEie Arvine Scientific Sales Co. Inc.
BAFEHL I,
3. RPERER
FEEROERIVRYIEICXT5 CXM o GEPEY
BEL, CER,CMZ &gl 72,
~v A (ICR %, #, 18~20g) RFHEOBHORK
FHTIRIBES T, HAEERTIE 10 A FRALL, &
HRERERE (K ofE < 37°C —7uE%L
TEMY REA B A K ER L CREnMlEE L
L7
RAERICBEL CAF v EMT 5B 533 F0EKE
ENSTind 5w EREREREAL, 25 Vi,
MIEMOBE L LCHERK 0.5 ml #~v AEspic e
Lo RBPEEIEKC X Y BB 5 MLD~50 MLD
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OEITIED X 5RBL T,

R TEEEM 1B 1 AR TR L. Ripiy
EOTE»H5 AR ETOAIEIMHH L b EDy % pro-
bit i X h BH L ko

4. MICojisE

£RBREOFERE I TH MIC T RRHFRLER IO
WGEHHRETRE L, FREREMLEREES
BRI UTIT e, FTREMIY O e X 2 B IEA
~ORBIBEEERETT -1

W 71 a v, 20% [EREE 0.2% MgCl, n
F1av, 20% FEeY IMEMT 42 vsIO 90%
FEey OmEMT A2 vo 4 HEYERL N,

HBREBRERAELD 100 ug/ml REALLTHE A
FRTHEML, ZICHRRHBE, 10° cells/ml iz
HISWELERBL T 37°C, 24 FERIEHRE, HHMIT
HOREFRHEEL TWAERREY MIC fEX L1,

5. CXM oFEHRECRETMHEDOLE

CXM o E.coli NIH JC-2 et T2 BEYEY» 71
FYRIVC20% MEMT A2 v EBCTHRAE L, &
WEEIERREDS M 2 vehTo MIC o 1/2, 1/5
FIV1/10 Lo LRROFEHFMEIZE. coli NIH
JC-2 #k#% 10%cells/mliis X 5 c#EfEL, 37°C R
W TRBE R VTR 5 1, 3, SEMEOLERY
ERBHRETRE L T,

6. EWEETTEZINCHCHTIAMKC L S
RE, BREFA

a) &WEBamE (polymorphonuclear leukocytes :
PMN) o:EHY

UHFORERIZ0.1% 7Y 2 — 5% v OEBRIEKER
200 ml (~-2y v10u/ml &%) *#&L, 4BEEIL

CHR Y RARINE (PBS(—))200 ml 4 ki 4t L 7
OB L TR R MM RRL, Thidv) 24
H#O%C 800 rpm 5 L Lo PBS(—) Tk
AL T PMN #7872,

b) PMN-$A: ¥R L0 L M O NE

HANKS ¥ ¥ 7213 PMN o HANKS {5 # (5x10°
cells/ml) 5ml ww##H~ 1/2 MIC, 1/4 MIC, 1/8 MIC
BHBHE 1/16 MIC Ik, & LB R KRB
1x 108 cells/ml 12 /e b X 5 ieffith, 37°C CliRihls®
ARG 2 DR, 4 MR A DK TR IRL TEE
BOMERITI 7o HANKS Wh /LY & 5 7 &
L, SHEAERBIVCHAOE Iml il HT LD,
8,500 rpm, 20 HRIELL, Eilkkvicob, REHK
fk%x 1ml pnx TERMIC X H PMN 2 ESHIC )
R EE R A2 IE Lo

c) EWHMEBEED PMN (2 L 5 RHE, REER

IR E 7243 1/2,1/4, 1/8,1/16 MIC > B-lactam
HEHER S 74 2 iz 108 cells/ml o E.coli NIH
JC-2 B it L, 37°C, 4 BFRIE R, ThIXhoEH
Wa 4ml FoLbh, 3,500rpm, 20 HREGEC, EBA
kT 1 [EpEHE, HANKS ¥ 4 ml 0L CTHIBEE
HWE AR Lo = OB 0. 5 ml iz PMN {58 HANKS
¥ 4.5 ml (PMN S# %R 5x10° cells/ml) #fnx, 37
C, ARFRMRESERNEOEBU X ERARE XTic 7
LD LTibiEh ofcb DI DWTHE LT, HWREL
TPMN #& ¥R Avi,

II. £ % # R

1. REQWERZE

FHHEHEC X 5 RPEPex+5 CXM, CER $k
O CMZ 0% & Tablel /RL7, CXM i1

Table1 Protective effect of CXM, CER and CMZ on experimental mice infections

l Infection

challenge dose Mucin
cells/mouse (%)

' (x LDsy)

Test organisms

ED;o(mg/mouse)

CXM

MIC (ug/ml)

— oxu CER cMz
CER ’cmz‘ ye

10° | 10° | 10° | 10°| 10°

J 1.6x10°(10) | —

E.coli NTH JC-2
coli J | 6.3x10°(10) 5

T

E 85 9.0 6.25 6.25
- 0.31 0.20

3.13‘ 1.56 1.56 0.78

.2x10° (23 —
E.coli 1864 E ! 0°(23)

>20 6.45 12.5 6.25 6.25 3.13<0.78<0.78

| 2.4X105(20) | 5 |0.025 0. 052] 0. 034; j
Citvobacter 102 2.0x10°(5) | — |=23.2 >4o% >40 6.25 1.56 >200 100 50 50
Hrovacter 2.0X10°(5.9) | 5 21.0 2.67 I

1.3x10°(15) -

. ;s 45780
P.vulgaris 4 3x107 (20) 5

25 >200 >200 6.25 3.13

|

|
|
|
9.5 0. 41‘ 50
>5.0, 0.32

1.0X10° (10) —

. Smith diffus
S. aureus Smi truse 6. 5x10° (46) 5

0.088
0.043<0. 004 0.18

.06 0.350.78 0. 78 <0.1] <o. 1| 1.56/<0. 78
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Table 2 Effect of fresh sheep serum on the antibacterial activity of CXM and other 3-lactam drugs

Antibiotic CXM CEZ CER
Medium*
Organisms 1 2 3 4 1 2 3 4 1 2 3 4
E.coli NIH JC-2 6.25 | 6.25 | 1.56 — | 1.56 | 1.56 | 1.56 —13.13|313|1.56 -—
P.morganii 11D 602 0.78 10.39|0.20 — 50 25 50 — | 100 | 100 50 o
P.vulgaris 11D 874 12.5|12.5(1.56 (0.39 | 100 | 100 | 100 25| 100 | 100 | 100 | 12.5
P.mirabilis 11D 994 0.20/0.20]0.10 — | 3.13(3.13|0.78 — |6.25|3.13 | 1.56 -
C.freundii 1ID 976 3.13|12.5|0.78 — | 313|12.5|0.78 — 16.25 25| 1.56 -
P.aeruginosa PAO1 100 | 100 | 100 | 100 | 100 | 100 | 100 ( 100 | 100 | 100 ( 100 | 100
CET PCG ABPC
1 2 3 4 1 2 3 4 1 2 3 4
E.coli NIH JC-2 12.5|12.5 | 6.25 — 50 50 50 — [ 6.25]12.5|6.25 -
P.morganii 11D 602 100 | 100 50 — 50 50 25 — 1 6.25{6.25|1.56 -
P.vulgaris 11D 874 100 | 100 | 100 |12.5| 100 | 100 | 100 | 12.5| 12.5 50 50 | 6.25
P. mirabilis 1ID 994 1.56 | 0.78 | 0.78 — {0.7810.78 | 0.78 — |0.7810.78 | 0.20 -
C.freundii 1ID 976 25 25 | 6.25 — 25| 100 25 —1313|12.5}| 1.56 _
P.aeruginosa PAO1 100 | 100 | 100 | 100| 100 | 100 | 100 | 100| 100| 100{ 100 | 100

* Medium No. 1. : Nutrient broth (NB)

2. : NB+20% sucrose, 0.2% MgCl,

3. : NB+20% sheep serum
4. : NB4+90% sheep serum

E.coli NIH JC-2, E.coli 1864 E, Citrobacter 102,
P.vulgaris 45780 3s X U* S. aureus Smith diffuse Bk
X5V ADRBREPIECH LT S hicBRGEY R
Lz, CXM 1377 sfaMt @RSt LTix CER X
h3ih, CMZ LAENPRTSRIERENB bR,
77 AEHEORE LT CER X i34 %2 CMZ
Lo FEhTuni, The&BExT5 invitro DMIC
ELHBLTHR % L, in vitro T3 Citrobacter 102
*B & CMZ 238 43\ MIC f% "L, CXM % E. coli
1864 E 125xf L Tik CER Ik LR T 3 2% » 1o AR EIC
X2 = v ADEBRRERI L T2, CXM, CER 1 U
CMZ @ EDsq 43 b F v % o 738 F R F 1 0. 025 mg/
kg, 0.052 mg/kg 3 X 10 0.034 mg/kg Licbh, in vivo
TiX CXM 2 DR b T hic BRBE Y R LT,

2. FEeYomEmc s MIC X

fal# CXM A% in vitro ODMIC {2 6B XhB X b
TN BESR LR TONYB LN T B bR
BRERC O SRB I URBEE B Rt T 5 -
lactam 3o MIC {0 MERINC X 2EB% 74 2 v
Tﬁ?‘.ﬂz'ﬂ:o

Table2 KR X571 2 vic 20% EEL 0.2%
MgClowhnzict T i & 2L £EOB A DME
w35 MIC fizk%7c{ B-lactam izl &b
MIC BB fHE Tix spheroplast ORIT Vi ~EE L
bhich, ThiXEEC X & RERY, Citrobacter

P.vulgaris CIIRERTHREINRT B L XD HHL
&7 MIC fE%R L1, 20% Ffey om@ms4a v
FTREEL LD HBOBEREICH T 5 MIC fEpi/hX
{TerEM%RL, ZhidEFB I UEREOERC X
hhich DENRRGRBH, CXM Tt Pseudomonas
IR MMEETXT, ¥ic E.coli L P.vulgaris =3t
T35 MIC fEAFEBITET Lico ZnfEA CER, CET
2 CXM 2o ¥, Zofto RBRET: MFHRMCX 3
MICEDEBI A Ieh otz 0GB FME Y SmiEm7 4
2 VR THENED bR1-DIL P.vulgaris X8 P.
aeruginosa 0 2 HIT Clo DKL 10%cells/ml %
EBLTLIHEMEII RO hich 1, P. aeruginosa it
T58%ED MIC i1 90% MFFMC X > THHBL ¥
Sl BiFieh o ichi, P.vulgaris it UCit &KL
b 90% MmiEFHmMC X b MIC 24 1/5 ki X hiz,

3. ABECXTEAEEOFRME RN ORE
HREOEE

CXM, CER $ X0 CEZ o E. coli NIH JC-2 #izit
THOREDRLHBL, ICCFMeY D miE ¥ 20%
HmLicl &, ChoORBREOREDENLDISR
HEINDhE2BRH LI, Fig 1l RT3 RBREM
FA4avhTOEBREEL3ALL 1/I0MIC X Tt
1/5 MIC FinCix s B BIA% 2 B B S TETFL, *
ORFHEHFH S M T 5 BEMEC I EYERMS A 2 v
FOLEBEEIEVE L Ie -7, 1/2 MIC i1z CER
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Fig.1 Influence of fresh sheep serum on the bactericidal activity of CXM, CEZ and CER
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DB BREEMET L 2d 5k ETENOER
AL, SHHECLHYUEOERENAEDLI, &
hiestL CXM i 1/5 MIC N 5 B ic i3 s
LIEREXh, 1/10 MIC FiTHEREOFTHEMEIIL
{BBbh¥, 20% HEMBEFLET T CXM OREfF
AREHCHEINBZERELM T It » o Thb
%, CXM 12 CER # CEZ it L, MIC LA FDBET

LEOREMERYEL, FEMEBECIABEFERALID
ZFeITHNRENEE DR, in vivo ORRYYR
BEBROTSNAEYEDO—HLEL-TWEH0LEDL
o

4. BAImEkD B-lactam EHFEAETIcET B E.coli 1=
HNTHRHE, REMEA

E.coli NIH JC-2 B#Eia% PMN & MIC LI F ol
D CXM /2% CER L3tF IR L 20ERER YT
B L1, Tibb, PMN, BEllES XU EEHE,
2B XA B A RERZAEL T PMN kX
HARHE, BREFEAXZRHE L, Fig2 K4BMBOBE
ALK, ERABR X% PMN o@@#yTiblild
hiE E.coli pAMRRFMEYMIIRVAEIZLEAL
CREIhT, ERAER XD PMN B35 L %Y
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Fig.2 Effect of CXM and CER on the phagocytosis and killing of E.coli cells by rabbit polymorpho-

nuclear leukocytes
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BNl & 2D 4BMBEOERCOWT IEDFSEE X
CREMBITLTWAA, ERAEK XS PMN oS
2Tl Th CXM 75 fn BF i ik E. coli offifait.
PMN X W AREEIEREIhL T RoTwaz L
Db,

{ERAFIC X ) PMN 28T 5 L S hicBEY
B CXM ¥l CER LHFEDREX T LENCARE
AT B, ZofEL CXM Himksols CER
DOHE X H#Ew PMN BEWE L OHEERELRL T
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%o

EH1I 1/16~1/2MIC 0> CXM %1% CER #ETF T
ABSREE X hie E.coli NIH JC-2 0@y s
EMERIMOLLET T PMN LM 38, £ARERVE
BLice A, Fig.3 kiRT X5, CXM %X *CER
DHEEIERABYFThbiRVWR O EBREROMS
2EHTRL, CXM 7k CER o 4B AENE
MIEYEAIhCTUVRBCE L IR TR b o,

Lil, ERAECY S PMN ORBY T 4R
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HEINLETIR /16 MIC BETLAREROXE LR
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Fig.3 Phagocytic and killing effect of PMN on E.coli cells precultured with CXM or CER
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LA Eo#ER %Y CXM HMERE CABEMRYEHICE
BELIRIZLLEEXDDRDBE, CXM X5 T3]
R IhMIEYBOEI»ED PMN oREHHEC
HTHREINPTILHERL TS HESLNDD, R
BRIV
1. # =

# L\~ Cephalosporin F#H &k TH 5 CXM o4 HERII
B AREFEAYRET B, CoELmEhORE
OREFRAK IUCANKKC X 2 8H, REFEALOBEE
BEXER L, BEBECHsERBHBEE D >
b, HEOREERH, AMKC X >REEH bkt
hest 3547V =R OBEERRR IS HLAT
WBR, TOFELWHERCILI IS DFRMD S DM
Hbo

HAHET X ZRBEROBE, RRELZhHOfF
ARED I b h B2 ToRELExD
A0, Zhd TREF TRV PAEKCE VT
B-lactam Fg& = h G4 GBI OBROBRHA IR &
Ihood s,

ME o2 CEX, CEZ #E5%, RyAibhbABE
DA BEAL DFZEH S filament form ¥R L ET

REDEARCSHUOAMBRELELL, D, LORHE
CETH=XAVF—DHENKE - & £ 2,
form #FRT 5 MBI BEICTRFITIRRR VD L1551
LTWw3, —F, %569% CBPC Bz X hAxbh%
P.aeruginosa ¢ filament form 2 PMN 12 X 2 A ER
BIEACHL, BRCRBEIhPTVE W IEMEIZEDS
hiswnEBEL T2,

4, BEEOLNTR-T CXM TCoERERETIZKS
Hiex o HpmE ) X 5REFR L SUEA
MERA OB S WD REWE KL, MICLUTOERE
D CXM HEHET CHEEIRCEIELACHE I AP T
{it>TkD, oKL CERRL°EFOMOBE H © 8-
lactam ZEICHANTHL W EHBTHS Z LHALMIC
ot LAL, BMROERMFRAKHLTIE, 4%
ELHmMER MR Y CXM FETCEEIhCE
NEVRERRLT RS TWAERZREDL hich »
o

MIC A Fo» CXM FETCHMELIcKBE E&D
RAHBEOEELL L 00— TH MBI X 5 2E
LAMmMB>LCHEE Eh S REDECH L EEY ST
T TUOAHEER, ZDEMN in vitro © MIC fFh s
Zxbh% X0 RFLEEDHRE ¥ EROBIECRTE
HO—D,E2bhb, Ll, £~k 5 riam
B}, BrEEganR (PMN) o+ 288, &

filament
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EIFMCRTY DS %<, 4z PMN HHIEY & b A
ATHhEBRTON, BELTHLEDALOLHRRDD
hhbdEzhTh %o
(KB D CXM FE7E T THIAL 21427 PMN 12 & A
Fhed b, PMN oREmHEic kbR
ST e T D & EXRT AL DM HL, HIE
DEREHED B L HED T h2T X oMFEX W HHIC
THELILDDOHRELY, PMN </ w7, —O0ft
B, BREELTRT A0 b H i FR LB
BL, ¥HL - B-lactam FUEME LR TS & &,
XD HELFLYS invitro YOI ELSHRD
DTV ERRTOICILB0d Lo,
X ik
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EFFECTS OF CEFUROXIME AND OTHER CEPHALOSPORINS ON
OPSONIFICATION OF SERUM AND PHAGOCYTOSIS OF
POLYMORPHONUCLEAR LEUKOCYTES TO E.COLI

Kazuo Oxumura and Takesur Yokora

Department of Bacteriology, School of Medicine, Juntendo University, Tokyo

Hipeko Kato and Hikojr Tsuj

Tokyo Research Laboratories, Shin Nihon Jitsugyo Co. Ltd.

Cefuroxime, a new semisynthetic cephalosporin,

at subinhibitory concentration.

induced filament formation of E.coli NIH JC-2

In the present report, the relationship was studied between phagocytosis and filament formation of

the organism.

The phagocytosis of polymorphonuclear leukocytes (PMN) of E. coli was unaffected in vitro by 1/2

MIC per ml in the medium of either cefuroxime or cephaloridine. However, phagocytic and killing

effect of PMN on E.coli preincubated with cefuroxime or cephaloridine was activated significantly

after hypotonic treatment, and the effect was more remarkable with cefuroxime than with cephalori-

dine.

Bactericidal activity in vitro of cefuroxime was enhanced by increasing the concentration of serum

used as opsonin.



