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b0 STHEMROMFER L L OEWR L 70 RA9HE E DRIZIE
FHLEEND Y, NROBR R MMAE % &R WL R
Tid serovar b B X U biovar 1 #% <, ¥R Tidim
WRBIAHERR, nontypable D75 BESBEA RV 2o ILEFAFE
ENEIIL 7 = 28id H. influenzae \CXT 5 HEIH°
W, REICE B EYIEICENRABRIREZRL, first
choise drug & LTIl &hTw 5%, LA L, $HIZT
GEREDE SN CIEFI R H R A & D B IEF AL
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1. fERmHk

1993 25 1995 FICEHRRMEL L Y sHE S hz H.
infuenzae 144 B Z @A L 7

2. fHEAIEH

Cefixime (CFIX) # & U amoxicillin (AMPC) i3,
YOG 2R L7, Cefpodoxime (CPDX) B &

O cefditoren (CDTR) &4+ OFEH LA TER L,
PMOWHE» b D xR L7,

3. ESERE

HAMCERZRIBERIIECBREREAGRIEICLD
MIC ZHE L7z Thbb, HlERME LT Mueller
Hinton agar % base £ 354 5 % HBillymF a aL —
ERXEWE RV, —&E# LBk % Mueller Hinton
broth (MH) T McFarland 0.5 DEEICEEL-LD
% 100 BEARL, BAREASHOWEREIZA S ~
THM L7, 5 % KA AT 37 C, 18 BRI &%,
HORE 2L L -/ OEARE L MIC & L7,

4. MFENB L CEMBOHE

Mi§%3 Difco #8 D H. influenzae DFPWIZH &
DL MEFERHNE AT A FREFETREL 2. A
it Killian O HEIZE > TA ¥ F—IVEARE, T LT
— B, ANV=F - FALRF YT —EiEN, B
bRZEEAMEL L OBEMMIZEY biovar T 75 VI F
THE L7,

5. HEp-2 \IM3 235 B L IRAFK
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Falkow 5D FHEIZHVELTORFT 2T o789, $4cb
%, HEp-2 #ifai%, Eagles MEM (HK) 2% Y58
MiE%x 5 % ML E AV, 24 well 7L —FiC
%5 1% 10° cell/well 2L, 5 % KEH AT 37 C,
20 BEfEIEE#E L72s — %, H. influenzae |3 hemin B &
" NAD O % 10 ug/ml &% brain heart infusion agar
(BHIA, Difco) T—HEELZHEZ 5% 7 VKR
% MEM (2%% L, Lo W@ 7 HEp-2 12
WMUL7:0 5 %HEEAAT 37C, 2 BEBERIC
phosphate-buffered saline (PBS) # H\ T ¥t/
Z 3MMEVRTILICEIDBERELREL, F/3—FK
VA= THifaE & L o, MRBABRLTERK
ZRPEL, well Y7:) OBBREBIIHTHHERER
O, B, FEAKOMEIZ, hemin B XU NAD #
% 10ug/ml &% BHIA v, @EARLEBRZR
WL, BERREEFL-au=—%2RE L. T/, M
FAN~NORAMIZ, HfTEMILIC gentamicin 100
ug/ml % 2 BEfER S CHER #3HE, ®HiEEICH
Famii L CLEDT L CAERBZHEL, well H72D
DEMRBIIHTHBARERD 2,

6. HEp-2 ff & RIS T2 REMEH

24 well 7L — MICHEREE L/ HEp-2 T H.
influenzae No. 13045 Z{4& ¥ 72, FEMNHFBZ ik
W, SFE#H O 8MIC #1EH & 5% KBS
ATFT37TC THEEL, 6 BXU 24 BEZOAEEK %
5 OFFEIHVIIE L7

II. £ 8 # %

1. H. influenzae 144 BROAEWBIFIHEE L OO
7z AEITHT B R

BER 8D H. influenzae 144 BROEWRIF T
biovar I b - 3% 43 % 258, KT M (24
%), 1 (19 %) T#» -7 (Table 1), Biovar IV,
V BIO VI IZHBEshsHEDEL, T2, T BX
O BHFELENPo 7. $722h b 144 BRISHT 5 F
¥ MIC #k#35%&, CDTR, CFIX, CPDX BX
AMPC DIRIZHEANPBENR TV EVRIGNCHEL
TBMRICH 5 MIC OEETIE, biovar 11 2B

Table 1. Biovars and susceptibility to oral cephems of 144

Haemophilus influenzae strains

No. of Mean MIC (ug/ml)

strains (%) cefixime cefpodoxime cefditoren amoxicillin

Biovar

I 28 (19) 0.05 0.11 0.03 0.54
] 62  (43) 0.06 0.13 0.03 1.56
m 35 (24) 0.05 0.11 0.03 0.69
% 9 (6) 0.05 0.11 0.03 0.53
\% 9 (6) 0.05 0.10 0.03 0.57
Vi 1 (1) 0.05 0.39 0.05 1.56
Total 144 (100) 0.05 0.12 0.03 0.92

Agar dilution method (inoculum; 10* CFU/m], incubation: 37 C,
5 %,C0O-, 20 h)

WT 62 Bk 16 Bk (26 %) A% B -lactamase B4 KD
72®, AMPC EVWEREZHZRTHEIFEL, 7,
biovar VI IZB T A4k 1 ROATH-72%% CPDX B
LY AMPC 123t LIBWERHEZRLADOD, wWih
DEHZBOTHLEPRNCLI2BRZHOEFELWEE
BRDOLNLho7,

2. HEp-2 fifgicx 3 A& B L UBAY

HEp-2 Mo x3 A EHE L UB A% serovar
b B X T nontypable D¥THEMRET LA (Table 2),
Serovar b DREFHTH 7z 6 ¥R biovar T BXU 1
2 &, nontypable @ 9 ¥id biovar I 56 V 2
STRENT, ThHDHEE HEp-2 M3 ICf# & ¢,
EERETFHEMETHE L LA, H. influenzae i3
HREERELAMBICIZIEIHEIRFEL T80
Hh7z, Serovar b DHDFERIE well B0 OHEHE
BEICHL 05~3.3 % OWHEHTH > 72DIZxF L, non-
typable DB Tix 12~100 % L HBICHWERZRL
720 & BT serovar b TIXHIRNICBAT 2 BRIZEEL
Lo =Dk L, nontypable Tit 9 ¥k 8 #RiZB W
T well 3720 10~5.9%10° DEEAMHBEAICEAL,
ZOHEZEMEAHREICH L 0.00003~0.015 % THho
A

3. HEp-2 &R T HREEH

Nontypable ¥ Td % No. 13045 % H\», FiEH,
ftEEB L OHBNBARICHT S CFIX, CPDX &
O CDTR OREERE R L7z (Fig. 1), FERICH
LTidwiFhoE#L 8 MIC fFHTEN:-ZREERY
wL7: (Fig. 1-a)o LA L, REBEICHL T, ¥A
YEH 6 RefI#% T, BFHBERRICH 2 F—FOHEE
BAHBALNIDOD, ZO% 24 BH T TOREER
BOThoEHIEFELIKET LA (Fig. 1-b). 7,
6.3 x 107 cfu/well DT EHICH L, MEAICRALLE
¥ 1.3%x10° cfwwell T, 6 BERI#ICIEMRBAT 7.4%
10* cfw/well TR L. CORBABEICH LTV
OEH L HEIHHRIRT OO0, ok bAHY
ROE CFIX THRRBERRRD N id o

L. # =

H. influenzae & Streptococcus pneumoniae ¥
Moraxella (Branhamella) catarrhalis &% & ATH
RERMEOEERRETH ), AHOTHEEIL
R 30~40 % £ 5D TV 5", H. influenzae ?) non-
typable DHIZTREANTH BEELR LD LREICEETS
SENHWD, KEHOLFMBEANOMFH I ESIE L OR
U CEELERABOLNOLEELONS. H.
influenzae O L RARANDOH B IZRBRAOHEL
BEICHELTWEZ LTI ONR TS, Falkow®
5% serovar b DB % KB L7 R BaICHEBL
TRBHED LRI T 5 EMES & FRAED
FULLH, MY RTA—A—Ya vk YBEUR
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Table 2. Adherence and invasion of Haemophilus influenzae to HEp-2 cells
Adherence Invasion
Strain Serovar Biovar Source Inoculum no. of adherent , Do of invasive ,
no. (CFU" /well) bacteria rate bacteria rate
(% (%)
(CFU/well) ? (CFU/well) ‘
15001 b I cerebrospiral fluid 14 x 107 1.0 x 10° 0.7 <1.0 x 10 <0.0001
15002 b I blood 1.6 x 107 7.6 x 10* 0.5 <1.0 x 10 <0.0001
15003 b 1 nasopharynx 2.2 x 107 1.5 x 10° 0.7 <1.0 x 10 <0.0001
14031 b 1 cerebrospiral fluid 1.8 x 107 6.0 x 10° 3.3 <1.0 x 10 <0.0001
15004 b I blood 2.7 x 107 59 x 10° 2.2 <1.0 x 10 <0.0001
15005 b 1 cerebrospiral fluid 2.8 x 107 9.2 x 10° 3.3 <1.0 x 10 <0.0001
13001 nontypable 1  pharynx 47 % 10° 45x 10 9%  10x10° 0002
14015  nontypable I pharynx 2.0 x 107 8.6 x 10¢ 43 3.0 x 10 0.0002
13045  nontypable I pharynx 3.9 x 10 4.8 x 10 12 5.9 x 10° 0.015
13049  nontypable | pharynx 3.7 x 107 3.7 x 107 100 1.9 x 102 0.0005
14004 nontypable m sputum 3.6 x 107 2.9 x 107 61 46 x 10° 0.013
14005 nontypable m sputum 2.6 x 107 2.6 x 107 100 1.5 x 10? 0.0006
14020  nontypable v ear 3.0 x 107 5.3 x 10¢ 18 1.0 x 10 0.00003
13023  nontypable \% sputum 6.5 x 10° 1.1 x 10° 17 <1.0 x 10 <0.0002
13024 nontypable A% sputum 3.0 x 10° 84 x 10° 28 1.0 x 10 0.0003
1) Colony-forming units
2) No. of adherent bacteria in well/inoculated bacteria in well X 100
3) No. of invasive bacteria in well/inoculated bacteria in well X 100
Date Jan. Feb.
30 31 1 2 3 4 5 6 7 8 9 10
SBT/
CLDM 600 mgx2 IV
Treatment ‘/;\(BPC
3.0gx2 IPM/CS 500 mgx2 IV I
40 v
39 Bronchoscopy
Body 38
temperature A
©) 37 HA—= e
36
WBC (ul) 7,600 5,600 5,500 4,800 6,400 5,500
CRP (mg/dl) |22.2 28.8 20.2 7.7 6.1 29
Pa0O: (mmHg)|60.3 70.6 73.9 77.1
PaCO: (mmHg)| 22.6 29.5 30.5 33.2
0: (Vmm) | 0 1 1 0

Fig. 1.

Bactericidal effects of cefixime, cefpodoxime and cefditoren

at 8 MIC on Haemophilus influenzae strain 13045 adhering to
HEp-2 cells. MIC: cefixime 0.031 ug/ml, cefpodoxime 0.063 ug/

ml, cefditoren 0.016 xg/ml

BRAEKICD ET L5, RAEFEBITETTS
CEEHLMIZILT. X512 Catlin® 513 Z DORER
BERKICIZ 2 2071 THDY, DEDIIKBERT
THE2RIH v A58 FeREL-BEEPRELEL,
bIVEDKRYVY v H T4 FEMBPICORELT
52 L ##EL, Doern I3 EMARE FHMBIZLD
ZOHERMAB L=, 72, H. influenzae YHIFTHIE
ZRET S S. pneumoniae X° Neisseria meningitidis
Z2WTd, HEp-2 ¥ 713k LR~
HARFEhTEY, KO A ZRRK)IH vy T4

-
—

FOBRMPEBICHEET S EXFWME SR TV L0,
honZ ehs, RBEEHIRATAINERTEZ Y A
yE¥AHZEICE VMR ER~OREEHET S S
AR S N7z. H. influenzae OMLIERIE, L REK
PFIZH DL KL TH Y, nontypable I FWTFho
YA TIZLRE B, WHhWAKEERALZWKT
HoH2, FrOBIFIZHE VTS nontypable DFKIZHR
LT serovar b D#RIZIERT HEp-2 {263 & 5P
FL @, RKEOAEIZL Y HEp-2 M~ i34
HRELSHEBINLZ LR SIN, BRTEKRD
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% I E RRR SR % & Lo PR 83 S AE B R R T,
Z D3 & A L nontypable D¥ETHB Z EHh D, LK
MIBADHEROR S EEREL ZEZ TR RVEE
Zbhb,

—%, H. influenzae DRRHANDOE A IZOWT
BABERENE VD, H. influenzae DRFFITE Y 7 2
—VEZTEMBICRAPRATREEEZEZ N, MRBH
L MBENICFEETARHOFAEZERNEFHME %
HWwTiEH s hTWw5b59, 72, N. meningitidis T
¥ endocytosis (2 & W EEMPNEREAT S Z L2
ENTVEY, HOBAICRKEOFEIIHEL 2\
VI FHEDHBH, EAOKE T serovar b TiHl
RRICBATAHRIIFEL o720l L, KEE
£% L%\ nontypable TiZ 89 % (8/9) 2BV T
HEp-2 fIBA~NDORBAMNED bz, SHOKE TIX
serovar b & nontypable DR E % ZIZFRIEEH S84
HWRETHD, serovar b ZESHICEVEBRTHERSET
nontypable & FIFDORHEMfFH L HEORAKIIK
FLTWZRWA, H. influenzae (315 % i L THIKZN
ANRALTWbDEEZ LN, KEOHEIIMEEN
BAZDHLEEIIHEELTWEHDEEZ 5N 5, non-
typable O#IE EREICKRMEE TS L\ ) HEW H»
5%, FRMBICHEBIVCRBATAIEIICLY, &
FORBERE»HOXBERSHICL, RAOEFZT
BICLTWwWAbhDLEZ LN,

AEEBIZE >THLN R X951, HEp-2 fT&#iIZt
7 ABEORMIER Bt 2R L7z HEp-2 &M
SHEREREEIC M T L, EREERT
AILEEHTCTHEL T2, HHMHIIEAIC
FORAEINICL, EREZRTILEVBEH X
S>THWMESINTVS, T/, MBNERABEIZEHRIE
Mtk ol RBsheho7228id, 7z 4
EHAMBAICBELIC WD EHBESN S, HEH
Fan0t7 2 281X H. influenzae EEHE 5T
LT, OB ERBL2ELBERBIREZ KT
L5, first choicedrug & L TOMM AL LT\ 5,
LA2L, THICEFOERICE-T, HBVIFERD
BT L > TABICERNT 5 FFREFERIEICBNT,
ERABADHE - BAVERRLHEHEILOBIRE Y,
BHREENLERT IS ZERTILEND S
LEZbNM7,

ARILOERIE, 6 43 M HRLFEFREERRICT
FFRLI.
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Adhesion of Haemophilus influenzae to HEp-2 cells and the bactericidal
effect of cefixime on the adherent bacteria

Akiko Ikemoto, Noriko Teratani, Fumiaki Ikeda
and Yoshiko Yokota

Pharmacological Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.,
1-6, 2-chome, Kashima, Yodogawa-ku, Osaka 532, Japan

The adherence to the human larynx carcinoma cell line, HEp-2 cells, of serovars of biovars of
Haemophilus influenzae, and the bactericidal effect of oral cephems on H. influenzae adhering to
HEp-2 cells was investigated.

1) The biotypes of 144 strains of H. influenzae isolated from 1993 to 1995 were in the order
biovar I (43%), M (24%), and 1 (19%). There was no difference in their susceptibilities to
cefixime (CFIX), cefpodoxime (CPDX) and cefditoren (CDTR) among the biotypes.

2) The ability of nontypable H. influenzae to adhere to HEp-2 cells was significantly greater
than that of serovar b strains (12~100% versus 0.5~3.3%). Invasion of the bacteria into the
cells was observed at a frequency of 0.00003 to 0.015% in nontypable strains, but was not
observed in serovar b strains.

3) The bactericidal activity of these cephems against the adherent bacteria, as well as the
floating bacteria was strong until 6 h. But from then until 24 h. the activity against the adher-
ent bacteria was lower than that against the floating bacteria. These cephems had only slight
bactericidal activity against the invasive bacteria.

These observations suggest that nontypable H. influenzae strains have a tendency to adhere easily
to epithelial cells and to invade the cells, and therefore may cause chronic respiratory tract dis-
eases.



