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BREOHEA A MEORE S8, FEE ((TEHE)
RETHECHE LTS OMEND B M, \ELEFOE
REBERIBRET IR,

=7, HEHRRORDR v RETIEERRETL L
TLROERTF 0 Esric, FhERPMTE L Y EEO KR
D L KH L O HEFERVEE S hoobh, HE
SO BREBEB T U OB AEE R, ¥ BESE
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Sub-MIC # E oA L = h b BREERFOHENE
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BLORE LA T 2 AEECE LR T -
o

I. #8 &5 &

(1) {ERZEH
(ABPC : BRI BIZE (8D,
(MPC : BEHFERBTHEMER)), cefoperazone (CPZ : Z(l
LT3 (Bk)), cefmetazole (CMZ : =3£(#)), cefpi-
mizole (CPIZ : BRDFEHR)) Ao,

(2) (FAEK

WIRBE IR REGIEEBE D L 5Bk Lie Escherichia coli
DAb, b FOFEPRTERTSZ L #E+5 No. 1l
¥ L O No. 116 R 48, AEES X OBEE 0kt

Ampicillin mecillinam
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W, ¥BERBLABED R2b HBE L1 E. coli
11 B h RMBREEENE S L O EEMR~D A EEEDOKR
Bl

(3) BPEBMHLEEE (MIC) ofiiE

EHOBRE T 5 MIC 3EEEREC L - TRl
%€ L7z, H&# & LT nutrient Broth (NB) # B\ fco &
EHEA % 1,000 pg/ml # HEBE L LT 2 ZHRRI
TEHICHEML, ZHCEKREEL 108 cells/ml % i3
108 cells/ml & 752 X 5 E&#EfE LC, 37°C 18 ReffjiksE
#®, ARHEC X VE X BREI D bRt RN
FgE%® MIC & L7,

(4) e MFFROBR

v pFFER (PMN) 0iFf%lix Ficoll-Conray EEBik
L ofeo THLBEBERALD~Y viRM Ll 8
ml % 2% F¥ A+ 7 vEBAEKER 2ml LERL,
1 B BRI THEH, leukocyte-rich plasma % V) v
migE L EAEK (PBS) w-%& % Ficoll-Conray 3
ml wEB L, 1,500 rpm ;=T 45 min 3&{ Lico IWIBRY
1z 0.87% NH,Cl % 4ml jnx 10 5@ - < b LEM
L, #mOLT, Wl LiciFhEky PBS T L
oo Bt LI FER 2 AR IR EE Y 1 X 107 cells/ml & 755
X5EFF vy 7 AgEE (HGS) wHiE LERL
o

(5) REERMRROFRE

BERALT 540 FEER%E 100~150ml R L,
1,000 rpm 10 min & LB X b REE E MR B,
S\ 1/15M PBS (pH7.3) 1T 3 @k LERIcft
Lo

(6) Sub-MIC HEHIC X 5 WRE DM

Heart infusion broth (HIB, B KBIIEER)) F i3
heart infusion agar (HIA, HK&IZEHE)) T 37°C 18
RIS LB v stie % HIB BB L, OYEst
(Hiz 101 ) wTHEBE»FH5 L= (108 cells/ml),
RBEN 14MIC Lic X 5 BRI %% L 37°C 2

FfsE R Lico BEK, Bx HGS T 3@k 5y
b FEREMmMBE R L 37°C T 30 447V rqx
L, HGS wT2E@%#E, SAXEHCTHREYS
¥LERRCMHEA L, b MHIBmME, BERARTY
DR LclE Yy, BRICT1ERKRER, 3, 000rpm
10 min .78 LIRS Lico

(7) AHEEOKE

0.8ml o HGS i, 1/4 MIC B DHEH CAE L1
HREH (107 cells/ml) % 0.1 ml fnx, &K\ CiFhiE
R (105 cells/ml) % 0.1ml pnx (B : fFER=100:
1), 37°C 5 Rk & 5 #HBREE b kS LRGREER
Bl HGS kT2 m¥EHEGFMBE7L 73 v 0.5
&0 HGS mwE/EHBL, #— 227 (F 7588 ¢
TRERERRIEHL, 48/ —LETEY A FREYH
Trotco XFERBET © 100 EOIFFRAYEEL, 4%
ShERAAEL 1B OFFRCAB IhLE
r BH LI, ®BE LT HEBERRLED ErAvA
BROBIERITIRV, LITF o RizfE - phagocytic index
(PI) #EH L,

MEALER QR
MEFIRLEREOREH

phagocytic index=
(8) s
BEBEOAEIEFH D DHENIT # U o chemilumi-
nescence (CL) #kic X » {378 » 7= (Table 1), Ritit»
iz 0.2mg/ml DA § 7 —A 50 pl, PEFIMEE itk
ERE (10° cells/ml) % 200 gl iRintk, HFHREER
(107 cells/ml) % 100 gl 70 L 10 FORSIHERE L 125,
Chem-Glow-Photometer (Aminco, %&) & T CL %
BTE Lico RISBAAHE © CL v — 7 {EHIE LUTOR
ZHEvs CL index #EH Lo
. LEEO CL v¥— 7
CL index— At > CT = 76
(9) FRmEFRBEFE
BBy HIB, 7-13 HIA =T 37°C 18 BssE#L

Table 1. Effect of sub-MIC treatment of bacteria on the phagocytic activity of human PMN

Phagocytic index MIC (zg/ml) 108 cells/ml
Antibiotic
E. coli No.1 E. coli No.116 E. coli No.1 E. coli No.116

Control 1.0
ampicillin 0.86 0.82 25 200
mecillinam 0.70 0.60 200 400
cefoperazone 0.80 0.70 25 100
cefmetazole 1.43 1.30 6.25 50
cefpimizole 1.23 1.16 25 200

E. coli . Escherichia coli
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Table 2. Effect of sub-MIC treatment of bacteria
on the chemiluminescence of human PMN

Chemiluminescence index
Antibiotic
E. coli No.1 E. coli No.116
Control 1.0 1.0
ampicillin 0.91 0.88
mecillinam 0.74 0.66
cefoperazone 0.90 0.76
cefmetazole 1.50 1.45
cefpimizole 1.16 0.89

E. coli . Escherichia coli

-1, PBS 1S L (5% 108 cells/ml) 25 p1 % 1.5% &
F Pl FfixEr £, FRMEBRFEER 50 21 whnz 37
C 2 WM vFF .- b LI, BEOCHELXIEL
tro Elow v 7 — AREM OBGHIRIGKF I a-meth-
yl-D-mannose (MM) ®BMEEH 10% L7585 X 5%
mLlfife -t

10) ft&HE
BERALTFORL Y R L Ri& LMz PBS
SFEW (2x 10 cells/ml) 0.5 ml W HAKIMIEE ¥ foix
SMEE (2x108cells/ml) 0.5ml % Fhn L HiRE < T
30min KX ¥1, kB2 X h GREILESE, PBS ©
TEE LBEEARIER L2 2 7 —AEE, ¥2¥HRE
%, NEEMETC 20 Bo b Elcts LicEi:
FE Lo

. i

(1) p-3 7 % » KIFTRBO REEC X T 28
1/4MIC o ABPC, MPC, CPZ, CMZ 3 XU CPIZ
CTAE Lo ko REEC HT 5 BE#ERY
Table1 /R Lo

E.coli No.1 # o phagocytic index % CMZ h
1.43, CPIZ 75 1.23 TH b, AEEOTER MM ED L
Ni, —F, ABPC, CPZ, MPC i3 phagocytic index
2% % 0.86, 0.80, 0.70 THh, MHEALEDLN
2o E.coli No.116 #kics\~CTh No.1 #k& BRI,
CMZ, CPIZ i34 4 1.30, 1.16 o phagocytic index
B3 Li-DIck~, ABPC, CPZ, MPC o X hit\vTh
HEETH » 10

(2) -7 7 » ~FFIAERD RERC N T 2 HE
£1 p-5 7 £ 2FIC T RTQE Lo FHERIC L 5
Bty CL 0k Wikt L (Table2), E.coli No.1
¥ X0 No. 116 #o@Eise (CL index) 134 4« CMZ
7% 1.50, 1.45, CPIZ #% 1.16, 0.89, ABPC #: 0.91,

0.88, CPZ % 0.90, 0.76, MPC 2% 0.74, 0.66 T
D, CMZ BB X WV BEEXZFFEL-oTWwBH T L
PRE I i,

(3) Mannose sensitive £ (MS), Mannose resist-
ant # (MR) OBER L VUL -7 7 2 2 FICX T 5
MIC

BEBABELBE E.coli 11 #ufA\, HMBRRER
ML=y — ARSI EE -5 7 X 2T AT
% MIC #i#k&t L7c (Table 3),

Broth ¥z TEFE Licigawis 11 thpstkpienr =
o MRMERCR LBEEEYRL, T0) bunThis
<y ) — ARZM (MS) THhoto —F, agar ETH
LIS a i 11 Bkep 4 #kdS e PRI KR LBHETS
HERL, WIhb<v /-2 (MR) TH-7o
LEDiER L H MS th& LT No.l g% broth #=iTT
g1 7-b D%, MR k& LT No.4 k% agar ZRiITT
gL b 0%, EIOEEEEDVERE LT No.6 £
% agar I TEELLLOEXZAEEL, UTOER
Z{ER Lo

&% p-7 7 # 2K w3t T 5 MIC i3, No.8 Bk A3
ABPC, MPC, CPZ, CPIZ izxf L 100 pg/ml LA ETH
b, TR LA, CMZ & LTi%6.25 ug/ml TH D
REMER Lico — 7, TOMOKTIHERFACT TS
MIC 12 0.1~6.25 ug/ml THh b REZMHR LI,

(4) FRMBEEENE L EEMIRCST 2 HEREOR
pud

SRR ETEN & R LRl EreOBE & Fig. 1
R Lo

FRMEREHE RN & EEMRAERIL< Y 7 — ARZH
CTHBEEE»ED DR, Tihbb, MS ii<v/ —
AR, ERARR LEM D 72 EfF Lo L
<, = v/ —ARMETE 31 EicEA L, ARnEREHE
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Table 3. Hemagglutination activity of Escherichia coli/MICs of antibiotics
Hemagglutination
MIC (ug/ml)
guinea pig human
Strain No. -MM/+MM —MM/+MM ABPC MPC CPZ CMZ CPIZ
PN 1 +/- +/+ 3.13 0.2 0.78 0.78 3.13
PN 2 - - 3.13 0.1 0.2 0.39 3.13
PN 3 +/— +/+ 3.13 0.1 0.39 0.39 3.13
PN 4 +/— +/+ 3.13 0.1 0.2 0.39 3.13
PN 5 - - 6.25 0.1 1.56 0.39 3.13
PN 6 - - 6.25 0.1 1.56 1.56 6.25
PN 7 - - 6.25 0.1 1.56 1.56 6.25
PN 8 - - >100 >100 >100 6.25 >100
PN 9 +/- - 6.25 0.1 0.78 0.39 1.56
PN 10 +/- +/+ 1.56 0.1 0.39 0.39 1.56
PN 11 — - 3.13 0.1 0.2 0.39 1.56

—MM : without @-methyl-mannose
ABPC : ampicillin, MPC : mecillinam,

Strain L Adhesion to uroepithelial cells
No. Hemagglutination «-MM attaclaed bacstgria/cell(l)‘s)
PN6 - — |28%9 %4

— |72x27 W———i

PN1 MS

+ |31+16 7%

~ | w2 777777
PN4 MR .

+ (8422017722777

MS © mannose-sensitive MR ! mannose-resistant

Fig. 1. Relationship between hemagglutination
acitivity and adhesion to uroepithelial cells
of Escherichia coli

EEois B EA%E (28 ) TH 7o —F, MR Hix
=V —AEMD BEZHIHBOT B AEEYRL

Fa
Co

(5) B-7 7 # rERIAMED EEMRMAERCNT
5

MS Bk L0' MR #% 1/4AMIC BEOCLHE -5 7
# LK THTALER UicBE o REE b MIRaft#&RE%: Tables
4, 5 TR LT

MS £, MR Bkizdtiz, WThoEFRTARZTY
fIEREOMEINED Dhih, FOBREIHEFRMTE
BR7c2EMERD b iz, MS £k T3 CPIZ, CMZ 238 fi7x
MHER%E R L, MHIRILEZ « 55. 6%, 48.1% TH
21 ABPC,} CPZ 2+%Eo Mflthh, MPC i
14.8% LEWHFHIRTH -7, MR #TH MS BRRER

CPZ : cefoperazone,

+MM : with @-methyl-mannose

CMZ : cefmetazole,

CPIZ : cefpimizole

ww CPIZ, CMZ nsghi7e MHEWEAZRL, %« 421
%, 50.9% O MHBTH » #co ABPC (3 10.5% &
MS BRIZH~NEGHAHIRTH » 7,
1. = =

Sub-MIC BEHTHINEROBERNEZEYENT
B5—B1& LT, sub-MIC DK f-5 7 % 2HIC L
- THTAE Li-E o fFhEIC X 2 88, REE 52
O RR g b B AR 3 5 AT B BRI B LIRES Lo

RERBPFEREZ L b M Lic E.coli % 1/4MIC 0
£ f-7 7 2 2FITUB LIBE, SEABRCHN
ABPC, MPC, CPZ TiIFFEIC X 2 BHEMOETHER
NEH LR, iz, CMZ, CPIZ TiAET »EANE
Dbhic, EiFRROZEREDOIEEL LT CL &HE
L7#8, ABPC, MPC, CPZ Ti3{ETEMAY, CMI
TITTHBE RS Sh, CPIZ Tt No. 1 it
No. 116 # TIHETHEANE B bhts, FhEkid
PIECNT BB O HMRTF & L TEEFEYE-
TWBZ ERHBRT WAL, SEOKRE Tid, pare
site ({IE) % sub-MIC D4R CHMET S i
b host FIDBHEETF (FPER) EiEAHEEICTES
F2U3{ETF L= & &3, host-parasite-drug interaction i
FF3 sub-MIC DFEFHE% MBI LT\ < £THREKRY
REEZDND, Trcfan p-7 7 AFKH bost-
parasite interaction (Zx} L'CE?‘;Z,?;’;Q&Z‘U&'TC&
PRSI R AL, BRI THARILERTALET
VEERMALEX DhB, SEREENEFLLE
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Table 4. Effect of antibiotic treatment on the adhesion of mannose-sensitive
Escherichia coli to uroepithelial cells

Antibiotic Adhesion to uroepithelial cells Inhibition of adhesion

(attached bacteria/cells) (%)

Control 2746 0%

ampicillin 20+5 25.9

mecillinam 23+4 14.8

cefoperazone 19+5 29.6

cefmetazole 143 48.1

cefpimizole 12+2 55.6

Table 5. Effect of antibiotic treatment on the adhesion of mannose-resistant
Escherichia coli to uroepithelial cells

Adhesion to uroepithelial cells Inhibition of adhesion
Antibiotic

(attached bacteria/cells) (%)
Control 57+18 0%
ampicillin 51+24 10.5
mecillinam 52+17 8.8
cefoperazone 41+15 28.1
cefmetazole 28+ 9 50.9
cefpimizole 33x15 42.1

PRI ER LTI R tnxods, T oOfft fiiE& sub-
MIC iAo BHEABELT, CPIZ ik U &Y
cefuroxime®, cefbuperazone!® %£#{EIX N TR D, BE
REBERIE LIcHIAEF OBIR S BEL RSB
tRBbh3,

BERsEEME E coli ORY LR TSt
Ehevls Lo, wWThoARABR T Th
ERoNSINED SN, CMZ, CPIZ TEBTH -1 &
¥ 5YSVANBERG-EDEN 5103 sub-MIC j2g» ABPC
NEBEF 13 HETICT E.coli o EEME~DAEREL
ZRHCHD Licz ExBE L TH W SEOERE—ET
BbDTHD, T SED KL T CMZ, CPIZ 23
ABPC imfp~ 2 ~ 5 & e MEIEA%ZRLTE Y, &
BRIOCMREARLTRA LML D 2 EPRNEEEZZ
bh3,

%D E.coli TiE, A~y /—Ave7Ex—Hh
BELTLWaHENSH B, 4E, sub-MIC EEDH
AFNE X BAEEORY A MS it Tie MR
B LTbRdLbhIcz &1, hb -7 7 % &F]
DIEAAN=Y 7 — A vt 7 % —DESTEET 5L
DADERL S LR TAHbDEELLND,

LLE, &[Eht host fIRTF & L TiFrEkIkREIC, para-

site AIOAF & LTHEREIZZ4EB L, sub-MICs
BxRY BPTL BEETR %2, Zoffs compro-
mized host DRI, B D virulence DRIFE, o 5-7
7 X AKIRIRDT 7B, €Y N Ua R VBRI
SHIORE, %, BRIRBERES Itk Lic &7
BRAPLELEZON D,
X K
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INFLUENCE OF p-LACTAM ANTIBIOTICS AT
SUB-MIC CONCENTRATIONS ON THE
ADHERENCE OF ESCHERICHIA COLI
AND PHAGOCYTOSIS AND KILLING
BY HUMAN PMN

Fumio Matsumoro?, Takeo Imar?, Takavyukr Takauasui®,
Yunsr Taura?, Katsuvya Kokusu?, Iwao Sakurai?,
Nosuo Kato® and Teizo MuraTa®

U Department of Internal Medicine and 2 Clinical Laboratories, Kanagawa
Prefectural Midwives and Nurses Training School Hospital.,
1-6-5 Shiomidai, Isogo-ku, Yokohama 235, Japan
3 Central Research Laboratories, Ajinomoto Co., Inc.

The therapeutic significance of pB-lactam antibiotics at sub-MIC concentrations was studied.
Phagocytosis by human PMN and adherence to human uroepithelial cells were examined on Escherichia
coli, pre-treated with cefmetazole, cefpimizole, ampicillin, mecillinam, and cefoperazone at 1/¢
MIC. The phagocytosis of cefmetazole- and cefpimizole-treated bacteria was increased compared
with untreated bacteria, whereas the phagocytosis of ampicillin-, mecillinam- or cefoperazone-treated
bacteria was decreased. The bactericidal activity of PMN, measured by chemiluminescence, was
also increased when bacteria were treated with cefmetazole and decreased when treated with ampicil-
lin, mecillinam or cefoperazone. Cefmetazole and cefpimizole treatment inhibited bacterial adherence
to uroepithelial cells at an inhibition rate of 42-56%, and such inhibition was observed in both
mannose-sensitive and mannose-resistant strains. Thus, cefmetazole and cefpimizole at sub-MIC
concentrations may cooperate with the host defense mechanisms against bacterial infections and
inhibit the pathogenicity of bacterial adherence.



