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BHDERKRM ALV 58 X 17> Pseudomonas aeruginosa 9
lipopolysaccharide D1 & gentamicin B M4k

N w]
SEFE =D —Tb - (R

CEPMOIT A TR 11024 - P 1142 H 22 128

BREOBRAKME (MH, JR, B, B, M) X0 5% XN 759 80 Pseudomonas aeruginosa @
lipopolysaccharide (LPS) #% sodium dodecy] sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)
ETHITL, BB LPS MR L RERTH % 758 L 7B R M B B L OB AIR S0 & oM 2 Rt L7 B
FRITBERR 59 ¥k % LPS HEBOMLEIZ X ) SBEIZ/ L7, T 74bb 35 K2 ES (B-band) LPS {RH#,
14 tRIZHI8H (A-band) LPS fRAH, £ L THY 10 ¥kid LPS KiBHTH o 72, MiEHED 13 %D S £ 12
tk (92%) IR LPS A, RBIOMEHEICIZIESE LPSIRAMA L L1267% A1 L, WEH MRk
(3 LPS RIB¥kA* 42% L EHRITHFIEL 72 LPSHR O % 5 P. aeruginosa ® 5 + LPS 23/K4B L 72 10 ¥
i1 7 BRI gentamicin ( W LEEREE R L, LRI SERYSE, R0 2 #120.78 ug/ml LLF &
ZFHETH-7c GM llli‘?*{“fi%?f\ Lz 28RICH T AHERBEE~NDGM O 1 + V#&aM% 'H] GM # Hw
THEL, LPSALFMBABEA O PACIR ¥ ) — ABEMBE L THE L. 2O E GM IZEZH LR
L722#%D 9 5, Nodb iz LPS AAKIBT 2123 22 b 53 LPS B#itkE FHIC PH] GM L&V E
BERLZ. —H, ¥BE#KELTHVWAZPACIRY Y —XHDH L LPSRIEH LK L, core—
oligosaccharide @ HPEMEFRHLARIA L T lipid A A8 H! L 72 PAC 605 H%’C“li [“H] GM (2T 561D
o7z i 7z LPS @ O-polysaccharide D#t 1) & U BEAL D RIEA HELIZ LDV R R G O BRK
HidEmd % DIZRIBDPIERT B L HITHREIIELS o7z, EHI2GM J"J’:’il"t%/TTEFEBE 5B D
LPS KTEHE 2 T%@ilﬂ%fﬂﬁi% GHL72E T A, Nodb tRICITHMERERED E o 72 KB S 13 PAC 605 #k &
FUHEEZRLE. TS DRERIEP. aeruginosa @ LPS @ O-polysaccharide #3{ & ) 3 iR &k E 0
W EIMA. GM 2 DSl A F 4 > HMEOKE MG T 52 L 2Rk L, BRD S Nods Hrix, =
DA TOEKTHLEHRESIN, RIZ, RELPSA2#RETHPACIRM%EZDLPSERKL, GM
(20 ug/ml) & FIRERT (10 7)) X275 60K ML KL 72, PACIRHTIIAERBUIIHRMD 70
Yl L7278, LPS IO EREFR (2 F TRV B L A7 PAC605 B LU No.d5 #kTix, #1Zh 3.6
BLU11.0% 2 THAL, TNHDLPS k?ﬁﬁui GMIZE B RAINDL ZEDHB L. HED
BB ABEE L o, ZOMOBEEROFEIZ X o TP. aeruginosa iR 77 BEbED KIGER DO E,
¥¥Z LPS HERLIZ B HRIZEIL L, £ D4R Ol ?f%u) AT DA TIER L, SlihF+ »HEIREWHE,
GM D#EEMB L O HICEAEL L Z L 2R L 7.

LPS i, gentamicin 51, lipid A, cell hydrophobisity

Key words: Pseudomonas aeruginosa,

B & U polymyxin-B 7

s DL H F A TR IL, self-

Pseudomonas aeruginosa |\ BEHTERAGEDRKEE & L
T, FHOBHRME L ) HEREOSVHEMRNTH 5.
aeruginosa O &FEDM R F IR, PR EDERBEF, 3?<
HttE, {brstits ST L TRTTICE S DOMELNH 5.
2, ZOMTEO LR ED % BRI I3 IEET & 2wtk
T, ARk L OBEMBMIZBTao = -,
serotype'”, pyocin type*", bacteriocin B H** #E  BE 7%
EH, BEBERE%R>TWA, P aeruginosa EELT I
ARatE T O % R4 12 lipopolysaccharide (LPS) 12 & » T
ShBH, WKWK OMED FKF T’Hk@(}“;id)t&bd) f Y%
ERTHDZENFPSMIEINT WA, T 72, aminoglycoside

promoted uptake pathway’ % /- L TOHIKHNNORITIZE
[ LPS OREMEMEAMYG§ 5. TS DOHEEO G F
P I E & i, Mo LPS Hik s
% X_Z?CP%)?Z_‘O“.ZJ

:bﬂbﬂltimiLt P. aeruginosa O BEIK /- EER O 20 =
—JhE, serotype, MEANKZPED AT L IHN L LT,
LI DA% XAV TR EE AN & 75 B ol BEYE &
727 P. aeruginosa 72 & OHERIKZYE T 72 (LR, f’F.
H ST 2B, PMBEEOER R & M s, %
ke r ORIz oLTIHIIE AL B SN Tu v, K

ED R

* U EB LA (X L4 3-30-1
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RTIX, Bh o7 b FHEEOLBEZT I LA S h
% % BB OK M B @ P. aeruginosa @ LPS # K (
polysaccharide &8, M 8i{k L K EKkK) & gentamicin
(GM) Kzt L ORBEROMBIZ OV THRE L7,

L # % & F &

1. ABREK

1994 EENORFEBICB VT, BL22BE»LR
LM, FR, BB, BB L UOEBREKL D SHREL,
FE" L7z P. aeruginosa 59 tk% 27z, F7: LPS D
fLFA R ABEA O PAC1R ¥ — XD EKYIE, K
HREMKASHREMRTOBHE—B LI )V o5 IN
LT, {LFEMEKIEFiglDEBY TH 5D,
T%bbHPACIRHKDLPSIZ, ZRENRD L) %4
WMELDE L5 EREKTH S,

PAC 608; O—polysaccharide D # 1) & L Bz 2514
D H D HE KK, PAC 557; O-polysaccharide D # ) & L
B AL 23 X T RIB L 72 & ¥, PAC609; core—
oligosaccharide #} i ® D—glucose #° 1 % FXKIB L 7= &
¥k, PAC611; LM R LEMATXTE, core &
fiL ®» D—glucose #* 2 % F 3 & U' L-rhamnose #* 1 % F
KIEL7-HPk, PAC 605; # 0 B LBALOTXTL, core
LD T X TOREREREAIRIBL 728,

2. LPS OoHr & o8

LPS o ffi 1 14 Hitchcock 5™ 0 F ik 2 v, &R A
IZ sodium dodecyl sulfate—polyacrylamide gel electro-
phoresis (SDS-PAGE) % 17 7z, kB REf % HE
L, Kadurugamuwa 5" & REIZKEIEIC & > TREH
LPS #, 4H8H LPS %k L U'LPS RIE®RE 78 L 72,

3. EHIRZMH

AERPUE %12 piperacillin (PIPC, EILUML%#), ceftaz-
idime (CAZ, HAZ 5 %7 ), imipenem (IPM, &
), gentamicin (GM, HA L =) ~ ¥), norfloxacin

(NFLX, #HEE) o5 EH %A, MIC I HAL%E
PEZERERE L, BREPRAGFEICL > THE
L7

4. Cell hydrophobicity

Rosenberg 5 ® n-hexadecane 2 & 5 5 EiE" % Hw
e T 2b b, 1.2mlO B B & K 120.8ml D n-
hexadecane % I X I L - % FHE L, KB D ODsoonn
HRE L7z, ARBICBITL-RARSEZHE L, hy-
drophobicity (%) %K®7:,

5. WHH~D [H] GM O#E

Bryan & Van Den Elzen ® % %' ® Kadurugamuwa
SICXAEEYEFHE L7, AEHE % Antibiotic me-
dium 3 (Difco) (ZHAEL, XEIEHMM T TiRERTRL
T 10°CFU/ml] (ODusonn: 0.15) DWW A AR L 720 &
BRIZST7T e ) o aBlf24- =ty )—
VEZNZFN ImMBIUF2mMIZh 5 L HIZHEML
T10 FHEKREL . FFE#HEGM & PH] GM %iRfIL
T40ugml MEFRL, BHE 1 1OFERTREL
Fif (20C) T2 7MBEL 7o RISHD 200 ul 23 5
PULOFEHEGM TRELZZT7 4 V¥ —THBL, »
wWHD PHl GMz@fks v FL—arvhory—
rHCTHELAEZREED Lug 720 [*H] GM

HEREKRD, B *H] GM O#E KT 5 Mg
DEBIE, PTUEA) T LABIU24-V 20T
J—=IViRM8 71k, Mg IREM 26mg/1 &% 5 X912
WIZ MgCL 2z T2 45 MKE L%, (H GM L
RBAML, Lo hicBLTHELZ, 2B [(H]
GM % American Radiolabeled Chemicals Inc. (St.
Louis, USA) 3 ® specific activity 200 mCi/g P¥E
Z, BATAV F—THa EHR) 2EBLTHALL

6. LPS-—core ZR{Z DEEML 5 #T

7/ = VHIBIC K 5 TR ON-ESHE L XS

» PAC609

PAC608 &

n=t . e PACE0S
" PACST1
- PACS557
. outer inner .
O-polysaccharide ) lipid A
core . oligosaccharide
Fig. 1. LPS structure of Pseudomonas aeruginosa PAC 1 R.
Glc: D-glucose, Rha: L-rhamnose, GalN: D-galactosamine, GlcN: D-glu-

cosamine, Hep: heptose, KDO: 3-deoxy—D-manno—octulosonic acid.
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f#i2Clipid A % FrEL, WinlkEE% Biogel P6 7L
71:7’7]‘7‘774—0 THM LA,

7. GMIZ X A5G HE

Li Frﬁﬂs'\@ CH] GM D#4] OE L R 10°
CFU/ml DHE#ZAE L, GM40ug/ml i & 1: 1 0%
BILTRA L7, REH, RiR (200) T10 5B E
L, BRFRI V7 —JFICE o TREMICERTEARK
RUELZ. MRIBEEZROERBIIH T 2BER
(%) TEL7

II. & 3

1. ERRMEHXKE P. aeruginosa @ LPS Mk

BRIRA B3R5 P. aeruginosa @ LPS ¥R D 5348 %
Table 1 IZ/R L7 RARDEFES SBEMM2HE L, @
WHED 13D H B 128 (92%) IZEHELPS I & »
THR S, LPS REHRIZZRD SNk h o7, if:[@
HKHED 12k TII LPS RIBHA 55 (42%) L &
ZEDLNz, M, RBLUOEHRETIIESY LPS
RETHRMAL HIZ67T% T, HHELPSH L WL

BV H o7, FLEBFAFRL KD B
1~2 #Rid LPS RIEHRAERD S 7z, BBk 10 %k T,
RYLPSH B LV EHLPSHAZh Fh 48k (40
%), RIEED 24 (20%) L) HAFI TR o 72,

Table 1. LPS-compositions of 59 strains of Pseudomonas

aeruginosa isolated from different clinical specimens

LPS-composition Number

Specimen long chain  short chain LPS-deficient Of Strains
35 14 10 59
Blood 12 (92) 1(8) 0(0 13
Urine 8 (87) 2 (17) 2 (17) 12
Pus 4 (40) 4 (40) 2 (20) 10
Sputum 3 (25) 4 (33) 5 (42) 12
Feces 8 (87) 3 (25) 1(8) 12

Number of strains (%)

2. LPS RiB#ko K HEHIHEE RS2 M

HIFC T8 L 72 P. aeruginosa ® 5 % LPS 25S/R4E L
7210 BRIZ a3 % B HHLH % © MIC % Table 2 1277 L
720 3TEF D f-lactam E B L IF NFLX ® MIC iZ— &b
ERREIZ LA LA 1.56~12.5 ug/ml D EZMED & %
MBI A L7z, L L GMIZH LTid 4| A
7210 %D b 8 kA TIHMEER R L, Nod8 ¥Rz K< 7H
& GM @ MIC #% 100 ug/ml Ll | & SEME %R L7,
L % L No.21 # & No.45 ¥k i3 GM @ MIC % h & h
0.78 ug/ml B L1 0.39 ug/ml L IEVEZR L7,

KIZE UHEE KT 5 PAC 1R H k4D 2%
Table 3 |27~ L 7z, BRIR 7Bk & R Bk 3 T @ S —lactam
D MIC 13 0.78~6.25 ug/ml & EZHEH & s B
BAZH A L7275, NFLX I3 8 Mbke b RZHERL
72 GM ® MIC i1 1.56~3.13 ug/ml D FEEHHE TH
2 727" PAC 605 #ki3 0.20 ug/ml & DRI HAYE
R L7,

ZDFEFRD S LPS 2SKRIE L 72 P. aeruginosa M7z M
I GMIIZ LB S IR 2 RSO TEE T
BT EMNHBHL A,

3. LPS RiBHKD cell hydrophobicity

Table 4 .2 PAC 1R ¥ ) — X 6 4B & U Ha 1K 5 B #%
No:21, No.45 #£® hydrophobicity # 7~ L7z, £ LPS
Z &% ¥ 5 PAC 1R ¥ I3 hydrophobicity #% 15.3% &
K<, coref LD REFEBRL B BIZLAEHHoT
hydrophobicity D L&A 517z LA L, core ZBAL
DR PEREFRE TN T % K3E L 72 PAC 605 #kid 12.5% &
PAC 1R % & FI#2E ® &\ hydrophobicity 2 7= L, B
K58 No.21, No.45 Bkl PAC 605 ¥k & ) b X 512 fE W
ExZRL7.

4. LPS XE#HIZXNT 5 ['H] GM #&H

Fig. 2 \ZR&{ LPS #k & LPS XiE#¥k~® [*H] GM »

HEBBLUOMZ I 2L% PH) GMOEEHELRL

Table 2. Drug susceptibility of LPS-deficient Pseudomonas aeruginosa isolates
MIC (pg/ml)
Strain no. Origin - —
piperacillin ceftazidime imipenem gentamicin norfloxacin
21 feces 6.25 3.13 3.13 0.78 6.25
30 urine 1.56 1.56 3.13 200 6.25
31 urine 1.56 1.56 3.13 >400 6.25
45 pus 3.13 0.78 3.13 0.39 6.25
48 pus 25 3.13 6.25 12.5
49 sputum 1.56 1.56 6.25 200 12.5
50 sputum 1.56 1.56 6.25 >400 12.5
51 sputum 1.56 1.56 6.25 400 12.5
53 sputum 1.56 1.56 6.25 100 12.5
54 sputum 1.56 1.56 6.25 200 12.5
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Table 3. Drug susceptibility of LPS-defective mutant series of Pseudomonas aeruginosa PAC1R

MIC (ug/ml)
Strain no. -
piperacillin ceftazidime imipenem gentamicin norfloxacin
PAC1R 6.25 1.56 0.78 1.56 0.39
PAC 609 6.25 1.56 0.78 1.56 0.39
PAC 608 6.25 1.56 1.56 3.13 0.39
PAC 557 6.25 1.56 1.56 3.13 0.39
PAC 611 6.25 3.13 0.78 1.56 0.39
PAC 605 6.25 3.13 1.56 0.20 0.20

Table 4. Cell surface hydrophobicity of PAC 1 R series strains and
LPS-deficient isolates of Pseudomonas aeruginosa

Strain no. Hydrophobicity (%)
PAC1R 15.3
PAC 609 28.8
PAC 608 61.7
PAC 557 70.7
PAC 611 72.1
PAC 605 12.5
No. 21 -0.5
No. 45 1.5
= 120,
8
'E 100 -
0
<
w80 1
)
g 607
g
E 40 B
=
@
20
C,E 20 1
°
g
3
M PAC1R 21 45 PAC605

Fig. 2. [*H] gentamicin binding to Pseudomonas aerugi-

nosa.

B without Mg**, [Jwith Mg?*.

7:o LPS K#B# T & % PAC605 ¥k B X U B iE 45 B
No.45 #kix LPS K8tk PAC 1R & RIREDE W [*H)
GM#EEMZIRL, T/, MZIlk) o4 IH<
FE X N7z —7, No.21 ¥izfHEk D LPS R IBHE R K
H] GM O#ERIZP %<, Mg itk 2 &ESMEL T
EAEZ T eh ol

5. LPS RIB¥D core BRL D HEHLRL 54T

Table 512 PAC1R, PAC 605, No.21, No.45 ¥k
LPS—core E3Z D¥EM B 34T D 4% R % galactosamine %
LEL72ENVHTRLY, Figl TRL7ZEBY PAC 1
R & galactosamine 143 F {2 2 % glucose 3 5 ¥ &
rhamnose 1 77 F A4 4 L T\ % 7%, PAC 605 # Tl

Table 5. Neutral sugar composition of outer—core region in LPS
from Pseudomonas aeruginosa PAC 1R, PAC 605,
No. 21 and No. 45

Component”
Strain no.
galactosamine glucose rhamnose
PAC1R 1 3 1
PAC 605 1 N.D.*” N.D.
No. 21 1 0.84 N.D.
No. 45 1 N.D. N.D.
*Molar ratios, *N.D. ‘not detectable
100
5
> 80
©
o
o
S 604
8
>
s
40 4
BN
®
3
‘5 201
o
@
Y T ]
0 4 10

Incubation time (min)

Fig. 3. Bactericidal effect of gentamicin against Pseudo-
monas aeruginosa PAC 1R, PAC 605 and No.45 in a
short incubation.

QO: PAC1R, [O: PAC605, A: No.45.

glucose, rhamnose & b T RTRIBLHTH 5, BEK
5 B No.21 ¥k i PAC 1R & PAC 605 % th [l o 354
%R L, No.45 #ix PAC 605 #k & T RTHOHRY
PEFREEARIRL Tz,

6. LPS RIBHRIZHT 5 GM D4R E1EH

"H]GM D&\ #&E ¥ %R L 72 LPS KB PAC 605
B X URRIK B No.45 #k & RE{LPS %43 % PAC1
RHKIZ20ug/ml D GM # 10 5 FIEH S € BO4EH
BDEAL % Fig. 312" L72o PACIR&TII, EHIfE
HE®KIZH30% DEEBROBA A SN, BERIZ
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1.3% & 7% 720 —F%., LPS DRIBL 7 Nod5 ¥k, B
LU LPS #EBUIZIE Wk B % 4 PAC 605 #id, PAC1
RBEDBERBORDIE L ) EET, 105BIIBT
PERDERAERIIZNZN11.0B8 L 0°3.6% T, WK
HICH$ % GM DIV RER ROBE S Wiz,

1. =# =

P. aeruginosa 3D L 1), compromised host
O opportunistic pathogen & L THREICBWVTHHHE
NFERECBTLIEELHETH L. T OMEAIL,
NELEERIC & 5 EAME & & 3 IC impermeability—
resistance 25EH BTV %, ZOMBEIZINZ T, P.
aeruginosa DEMFHINMEIRD L HR1E; serotype, phage
type, bacteriocin type, biotype 7 & 2SHM TR % Y,
COMEIC X B RREDIT, EFMRF 2 EMEL L DI
LTwa®™Y,

CORICHEL T, bhvbiudFE—DBREKEMEL ) 5%
S N7z P. aeruginosa * FEMICHET L, — &858
BOTRE, serotype ¥ /- I3 HAIKZTH L EARL B 0
O=—ARETHL2WmE LY, 512, ~HOP.

aeruginosa BRIR T BEMR ICRE O WM FET 5 R E
ELT, HEROIZDIIHG INMBEEIILVEOERRB
BEDOEAL™, FI3MiEB L OFhEk% &0 KRS
HEFIC & % bacterial stress % &, KHEH #HY % <
REOHENELETAILEHMELY, AELER
i, oOBRE SOBEIZL > THIEH SN TV B,
2D X 5 %P aeruginosa ® E {1t £ L T, outer
membrane proteins (OMPs) D¥F%E P porin DKL &
f-lactam 2 E % EOKZTHOETABE I T
%', 72 33 porins % #2394 f -lactam ¥ 7% & O Mika
NEBIIEER 2 ERL D55, PHBEEOMELE L b
KE L DBREAHE SR Tw52,

Lam 5* % P. aeruginosaPAO 1 #® LPS % 2 &
¥, A-band LPS (chain size ®fiv:, /N3 F 8D LPS)
& B-band LPS (chain size DR\, KEWVWHTED
LPS) iZ %4> # L 7zo A-band LPS i International
antigen typing scheme O & ORitkL b#ELET, Th
b DL JE @ determinant T3 7 \» 2%, non-typable (2
PEEN B HEMOPE D determinant Tdh 5 & HEE L
72, ¥ 7: B-band LPS i O-$i/E P determinant T
5T L RREL®, ¥5IC cystic fibrosis DIAEBIZ BT
% P. aeruginosa /&Y T, 5B 250 ¥k 170 tk (68
%) H % A-band LPS M XhTwh., LA LIRS
N#FE T antigen variation 234 L, E§H D serotype
DU E D type B 5 non—typable (ZE L L, LI
LTLPS# b A-band IZ#EIR L 72U T 5. £
723 Lam % @ LPS O 583 5 #id & fAl %
L T Rivera 8 & Uf Hancock 5  SDS-PAGE # & Uf
gel-filtration = & ¥ P. aeruginosaPAO 1 HI 3tk & #&
HL, FHFEOHREHELTVDLY,

FENEIPSDOVFE FTOHRE L, F & L Tcystic
fibrosis D H#H D P. aeruginosa A DWW TDHED £
s L HIRICBT AFZEA L V. bhvbiud, EA
DEBOZHNER L) AF L2 LR L Y 055 B,
59 %D LPS #E M % st L 722, £HHKD ) b 59.3%
%% B-band f& ¥, 23.7% 7% A-band 1% H ¥k, 17.0%
LIPS RIEMTH -7z, EMEHIRMKZ T 2 &,
Mg & ) D8RR 13 %k 12 % T %2bbH 90% Ll E, o
WTRE L U EEHRRD#) 70% »° B-band LPS £ 4
WTa o7, F7-WEH KM TIL LPS RIEH AT 42%
EMDOBERME KL ) &R TH o720 FERKRMEH
& 5T A-band B £ O’ B-band REHRDO HE KN R 4
LM HAT 2 HELBRIIIF TRV, LA LARK
D BI WHRIZOVTOMEFHRTIE, TNENDOKYEL
WVORET T, BREEIIHT 5 stress CEH DOIEH &
HARZY, 20X %% TOMPs 1253 LPS ©
WL ZEYZ T -OTIEhwhEEIZOLNS,

2 &I, bivbhudESH LPS #k& LPS RIBHRTIZ,
GM % ED%Ali 71 FA4 P HIMEE N T 2 REH L B2
HIAMA A H I, Bi&OEKTIZ GM BZUHI% <,
HFE TS LS L2 RE LY, BHOL B
D, ZO#RIZGM % EDEAfi A F A LI EE L self
—promoted uptake pathway®(Z& b BIARNIZEITT S
N, TOE—ERLLT, TOBROHBEEIIHERD
LPS OREMMEIMVIZI A Y HEL, TOHEEEI N
BIEHOREBIIRMT 52 EE2 5N Tw5b,

LA LARFEIZB T, LPSO» %) 045 HRIE
§ 5 EHEE SN B BRIK 5Btk No.45 # 13, O-polysac-
charide D# VB L B % L BIEE T 5 K LPS #
&, BEALLFAREOEY PH] GM#EMHELRL 7.
B{H 5 (X P. aeruginosaPAC 1R #k & = @ LPS % &k
# vy, LPS ® O-polysaccharide ® — &85 £ 7= 13524
RIEHB & U core—oligosaccharide O FPE#ETE 3£ oD — &
B EIEERIBHROIL M & AR OBR %
e L, BRIR S8 No.45 #RAS LAY &V PH]GM
EEERTHEBE LT, DRUOUAEHROERIZHO
72PAC1R ¥ & ZDEEMT, O-polysaccharide O
DRLBEMORBYPEEIZLZ 212 v PH] GM
DIEEDVMDT HZ &, 2512 core—oligosaccharide
DOHREREFRIED KIEHDHEIT L, lipid A ASFET 2 IKEE
T, BHMEIEIENT 570 PH] GM 04 ) he
ZHMIMEEDT L, SROKHE T No.21 Hb L o
No.45 #2355 GM @ MIC i3 =1 #1 0.78 ug/ml.
0.39 ug/ml LAKEZR L, #BE& L7 O—polysaccha-
ride D# ) & L BA7 3 X T & core Th 17 o) b 14 5 58 1
(glucose, rhamnose) 3 XT#% KB L 7 PAC 605 # &
FFEEEIZ GM B2 T, cell hydrophobicity T % %1
HARD LNz TOZ L Hh 5 LPS KIBMRDO 2T
ZTORBOEFIZL - TIE GM 0 URSM %5+ 1
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NHEETAIEDPHB L. L2L, GM#EEHICEL
TIiENo21 kB L U No a5 B TR L Z2HURN A SN
T2e T— IR E %725 727 anti-lipid A $ifAX anti-
Opr G IR L DRISHIZHEVMRD LNz, £ T,
LPS—core EBAZ DREM B 7347 & 1T o 7245 %, No.45 #kid
PAC 605 tk & [Al Bk, HEMEREZ X TRIELZ2HKRT
HbHIENHBH L, —7, No.2l#ix LPS @ core &B
f£® rhamnose % K { DD glucose ¥ 1 5 FF-> T
HHETHY., A GM#EEMEFIZHB T Nodbs k&
DHEDEHRTH L EEZ HNI, T%bH PAC 605
R Nodb DL I ICGM#EAM* Ry HEHE LT
3, PHEREORBSETLAZEICLVREFESY
b0 lipid ADBEHMLRELZY, £22I2GM AP A
T57:0THAH. £72, Mg* 1L P. aeruginosa ® LPS
DREERERMIIAF AL, HHET 5 LPS L4245
ERET A EMHNDY, OO Mgt X4 A
FE OUARHENFEEMIIBBRL A A V#EET 5, L
A L No.21# & No.4541Zxf L TMg* DR & %
[(H] GMO#EMHFHREIR LY, WREKD LPSO)
UM ENKRER L U220 [PH] GM # &8I
HENDH DL Z LA b,

Kadurugamuwa & (& P. aeruginosaPAO 1% (A &
B-band LPS fRE#) & % ® LPS-isogenic strains (A"
B;AB;AB) D4fEDLPSHERDOR % 5 EHED
(‘H] GM# &% % lt# L, B-band (K8 LPSHA
BiZv3hd A-band (578H) LPS R4 # £ 72137 band
-LPS # K43 5% & 0 b ['H] GM #&M2Hm <, GM
WKL AHERMBRELZZITRT VI L2 HMELTWAY,
L2LZHICRLT, #HIZLEED P. aeruginosa PAC
1R tk& Z D LPS RIEE £, PAC 605 #2435 GM
DOMIC B L, #hFh 313 ug/ml B L U0.20 ug/
ml & PAC605 ¥R GM IZ& ) &S TH S EHE L
TWwaY, ThodERYL LI, bhivbhid PAC1R,
PAC 605 35 & UERIK 778 No.45 423t 3 5 GM O 4k
MREERA % LB L 7. GM ® P. aeruginosa \Z%4 5
R OBMIC L 5 REER L, MEHO#®E L7z MIC
fE {2 5 L T, O-polysaccharide ® & T % < core—
oligosaccharide #3 (2 £ TXRIELB & SE & LPS RiA
#k, PAC 605 5 & U No.45 HRIZxF L Tilidr o 72 BE
5 { LPS OiFEEHEEIZE X SKIER lipid A DE A5,
ROBHBEIEOKTEZFIERIL TR EEZ LR
5o

MEEEOHEM TOMOREZEKRIZL 5P
aeruginosa DRGEL, 4512 LPS Wi D ZEALIZ % 4T,
ZNEFNOEADEEIG U TRBOMIKL LT %,
HAN§ HMFEIL, HEHEORBIERIHN T 5 KH
DEALLELFINTIE 2. COMOMED & Y 34
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Lipopolysaccharide—compositions and gentamicin—susceptibilities of
Pseudomonas aeruginosa isolated from clinical specimens

Intetsu Kobayashi

Chemotherapy Division, Mitsubishi Kagaku Bio—Clinical Laboratories Inc.,
3-30-1 Shimura, Itabashi-ku, Tokyo, Japan

The lipopolysaccharide (LPS)—compositions of 59 strains of Pseudomonas aeruginosa isolated from
different clinical sources such as blood, urine, pus, sputum and feces were analyzed by sodium dodecyl
sulfate—polyacrylamide gel electrophoresis, and the relationship between the LPS—compositions and
gentamicin (GM) —susceptibilities of these strains was investigated. The 59 isolates tested were divided into
three groups; a long—LPS chain (B-band LPS) group of 35 strains, a short-LPS chain (A-band LPS) group
of 14 strains and an LPS—deficient group of 10 strains. The majority of the clinical isolates (12 of the 13
strains; 92%) from the blood specimens possessed the long—LPS chain. About 67% of the isolates from both
urine and feces possessed the long—LPS chain while a minority in both groups possessed the short chain.
The LPS—deficient isolates were found in the sputum specimens at a considerably high rate (42%).
Nineteen of the 35 isolates with the long—LPS chain (54%) were susceptible to GM, a poly—cationic
antibiotic, and 12 isolates (34%) were resistant. Fourteen isolates with the short—LPS chain were divided
into three groups, GM-resistant, GM—susceptible and intermediate. It was notable that 7 of the 10 LPS-
deficient isolates were resistant to GM, 1 strain was moderatly resistant, and the remaining 2 strains were
susceptible. The ionic binding of (*H] GM to the negative charge sites on the surface structures of P.
aeruginosa differing in LPS—structures was the highest in the long—LPS strains followed in descending
order by the short-LPS strains and LPS—deficient strains. The [*H] GM-binding was also investigated with
some LPS—deficient strains from P. aeruginosa PAC 1R series. The [*H] GM-binding to these strains
decreased with an increase in a lack of the repeated units of O—polysaccharide. On the other hand, PAC
605 strain, an LPS—-mutant of the PAC 1 R of P. aeruginosa, was completely lacking in the repeated units
of O-polysaccharide and also in some neutral sugar residues of the core—oligosaccharide region. This
mutant strain was highly bound to [*H] GM, suggesting that the sites negatively charged in the deep core
—oligosaccharide region and/or lipid A participated in the binding of [*H] GM. This manner of binding may
be applied to P. aeruginosa No. 45, a clinical isolate. P. aeruginosa PAC 1 R, PAC 605 and No. 45 strains
were each exposed to GM at a low concentration (20 zg/ml) for 10 min. The viable cell counts of PAC 1 R
strain decreased to about 70% of the initial count, whereas those of PAC 605 and No. 45 strains markedly
decreased to 3.6 and 11.0%, respectively, indicating that the vulnerability of both types of the LPS-
deficient strains was enhanced by the bactericidal action of GM after a short incubation. The surface
structure, such as LPSs, of clinical isolates of P. aeruginosa was changed by contact with various types of
environmental factors including exposure to the antibiotics used, and changes in O-antigen structures and
also in the susceptibility to poly—cationic antibiotics such as aminoglycosides, including GM, were observed.
This type of drug resistance due to a decrease in the transport of antibiotics poses important problems in
antibacterial chemotherapy and the development of new drugs which need to be resolved.



