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Klebsiella K PiEMIERIEEERRIC B 1 254 & 7 1 b LJERKEE & HelE 2
BLUOHERER Y 378 & OB EEICES 4 % st

AL 2%« K
U R A B B
D i BRI 5 TR

CPk 2246 A 2 B3, Pak 22 4 8 H 9 A2H)

Klebsiella D FERFIRIN T CTd 256 ELHE (K HU) LB, N1 4 7 4« Vv AEBRIcZE< B
BLTWwWaZENERHENTWS, 2T Klebsiella ® 76 ® K Hil[fREEKICE W Tan
Z—FHR, o5 T —CUEE NS & T 0 VATERREER TN, N4 A4 T 4 VATERRICB T B
KR HE EEARRE 7 v 378 (BT 6 < I3HRE) OBEMEEMET L7, 256°C 8L U 37°C £
TNA A 7 4 VA EEEICE L 72 K8, K17, K27, K37 #£13 9 X T non-hypermucoviscosity
Boao=—%2F1L, —57T25%C, 37C DT T/NA & 7 4 v SRS RH S Lish - 72 K1,
K2, K3 ¥k i3 hypermucoviscosity B CTdHh - 7z, L7chd-> T3 v =—O mucoviscosity (F/34
&7 4 WATERRICEENICES L0 W, H230IENOMEEENd 2 alfetERa i, &
SIC 3T CHEBTIER LI NA A 7 o Vahi7o 57 — B X 0B ICHD Lo i3 K8,
K27, K79 ¥k, 25°C B CRMEIC L DD LcDid K2THRTH - 7cs TN 6 DRI, A
& 7 4 VL DIEHGERRIC B W CERRT 7 V¥ BAPES L 0 S EAICRES LTV 5 AR
HWEZL SN, —F, A A7 4 VAERICBOTHREZED 35 AWAEmy v/ Y7 E X
D LRSS LT0EEELNIDRBKITHTHD, 25CBLU3TC TNA 47 4 VL %G
IR L e 7 e 7 7 — BB E A2 R o h - 7z Llbd 5, Klebsiella D5 A #
7 4 VA K PUFERIRIC & - TR IS D, FIESHENERICRES T 2tk ERRRERI S o7 BN
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BALCRIG 21, E50Lbl- &0 LIBWEENH L I ENRVIEanT,

Key words: Klebseilla K UM 7ERIEEERE,

H, FuF7— v

I. 3C®IC

Klebsiella FHENAERNCIE L, £ 72 Klebsiella
JEHE & Klebsiella pneumoniae & Klebsiella oxy-
toca ThH 5, £EH 5 DR G BEEKIT/IOIK LA
BB I HUE, fligs, RERss, PSRy, PRIERG,
BEAZEIL, HMRERLEOKRERE LTEr 7 42
HREEO R TRIGE WA TEEREE L THONT
WA, Lo UIRIE B 2 BRI 7S S O BR IR

HERRSE (T464-8662) Al EiiFHEX A A o]
17 il 3 5
RBILZ R H S
Al
TEL: 052-781-9251
FAX: 052-781-9207
E-mail: y-ishihara@sugiyama-u.ac.jp

AKX T 4 v, KR BERRES v

BN E EA SITTOATWiR WD, ERS
& DIFIFPEDE WIS AIAT, £ DOICHED OWIcTB
SRS SR ITOR TV, KiFEZ Klebsiella
DFRFIL L N A F 7 4 v £EROBFRE UL & LT
T aiT, ZOFEFICHES Wk T & DR &
PR Db ORIREES LR HNE T 5,
K[E| D National Institutes of Health (NIH) O ¥R
WCENUE, N A T v A B EEEE T IRIER ICEE
THO, "4 7 4 IVAITE->TH T SN2 JG
E ISBRGHE 2R D 80% LI Fic 22 E5bhTw b,
Klebsiella i, $E, O¥iH, HELELELEL D
HIRRT % & oMb, K. pneumoniae D/SA & 7 4 IV L
TERRIC I3RTE & 2 B0 BAR LT W B T & sfafig &
NTwsd, LrbBECELTE, typel M T
375 < type S#EEL E Ml T IR T v 7LD
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MEY~NONEZEEZRESE L LPMESATY
Y, ZD—HT, KEZFEINA L T 4V LDIK
RS DRESRITR I E VT EAUREN TV B9,

Klebsiella D5 & EE RN T Td 2 32 1
KHED i, Dia &b 77 ORI 228K NH %
TEDMPHEENTVEY Y, 260 KR E o
F 7 4 VAR EDBIRICOWVWT, 4% TAHIEX
NTVWEW, £ I THMIEE S L, Klebsiella D K it
ARk (K1~K81, Fpffanzc K RABRWVCE 76
DK ZHWT, TESHEEOENICL Z /54 4
7 4 VAT REN DA, 51T, N AT 4
W LITHT B 7 ar T —E0REICX D K pneumo-
niae, K. oxytoca B £ U K. planticola, K. terrigena ®
NAF T 4V AERRICB ) 3RS Xy v
Brior (BT 6 IFHEE) OBIEEEMET L 7.

1. ##&TE

1. [ERAEH

Klebsiella O K fFUGEHERTH 5 K1~K81 (76 ®
KIUER) 2 L7, 25 DOEEIE, Statens Serum
Institute (7 v = — 7 IIEWHEFD » o505 SNk
WTh b, HAREKO-ELXLITRT,

2. JO0=-—FEEOER

Klebsiella ® K PiEHE#ERRIC> W T, Fang 50k
17D Z{EIE L T String Test 27\, 3 o=—DXH
a1, —80C RIFA b v 7 K0 IEHEEKE
Tryptic Soy Agar (TSA) %l (Becton, Dickinson
and Company, BD) ic#f& L, 37°C T—®REEL 2,
0%, A&HT1 3 0= —=Z2RL 72 & 2R
DA B0 &5 AR, FiERD%ARAY 5 mm
L EL U7 b D% hypermucoviscosity (HV) #Y
E L, £9 TRV H D% non-hypermucoviscosity
(NHV) B EEFH L 7o

3. NAF T4 IVAEREOEENSHTETOF

7 — g

INAF T 4 v STERRRED E RIS, George 59
® Xin 5% OFEAEE L TiTbhi, Klebsiella ®
K filH B ek 2 TSA e 37°C T—W &R, b
ml ® Tryptic Soy Broth (TSB) ¥t (BD)ic 1 7 o
——%BEMEL, 37C T—REE LI, TOHKEN
9.0x10° CFU/ml I #%! L TSB T 10% 5%k, #r
i 72 TSB % 100 ul Af17c 96 well microplate
(IWAKD) @ 12 % = L2 100 ul 5 F L, 37°C, &
5\ (3 25°C T 48 WFREIHERGE L 7o, T DWIKE TS
TCREKT 3mSR, A4 7 4 vLiTxtd b7
o5 7 —EFEA, Xin 52 % Grigorij 519 O hiE%E

2 ORERBAEYISFHETE Vol 20 No. 4 2010.

# 1. Klebsiella K fiJFiEHERR D —E

K type Strain K type Strain

1 A 5054 39 7749

2 B 5055 40 8588

3 C 5046 41 6177

4 D 5050 42 1702

5 E 5051 43 2482

6 F 5052 44 7730

7 4140 45 8464

8 1015 46 5281

9 56 47 9682

10 919 48 1196

11 390 49 6115

12 313 50 1303/50
13 1470 51 4715/50
14 1193 52 5759/50
15 Michigan 61 53 1756/51
16 2069/49 54 Stanley
17 2005/49 55 3985/51
18 1754/49 56 3534/51
19 293/50 57 4425/51
20 889/50 58 636/52
21 1702/49 59 2212/52
22 1996/49 60 4463/52
23 2812/50 61 5710/52
24 1680/49 62 5711/52
25 2002/49 63 ?
26 5884 64 NCTC 8172
27 6613 65 SW 4
28 5758 66 438 (3a)
29 5728 y 67 264 (1)
30 7824 68 265 (1)
31 6258 69 889
32 6837 70 167
33 6168 71 4349
34 7522 72 1205
35 7444 74 371
36 8306 79 325
37 8238 80 708
38 8414 81 370

BIELTiTo7%0 69 = M7 05T — CEHEREK
[Proteinase K (10 mg/mi, SIGMA), 5M NaCl, 1 M
Tris-HCI (pH 7.5), H;0] % 200 ¢l ¥*> AN T, 37°C
T 24 BIHE L7co BICiE, 7o 57— EaHEE
R DD DI 0.85% AHAEKEEZD D6 v = v
KRERM L7, 20 5 OIEMRiKABEEE L CTHEKT
SEIEFE, &Y =2 01% 2 ) AT NL F Ly
N R 200 ul ANT, 30 NEEIRTHKE L, 7
VRGNS F Ly MEKREET, EEKT 3 [algkE
L TR, &7 =2 200l D9 4 F LRIV & F
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v K2 AN T 1 W[ Shaker T - D& 5 & &
2o € D%, 7 L — b ) — % — (Tecan Austria
GmbH) 12T Asgonm THHEEAIE L 72 T HDHE
Era 2oL, ¥ XTOF— % » 5 average+
SD =% L7,

L. # B

1. 20=—FEIZCDWT
Jo=—JEREICBIL T, HV R TH - 7o EilERk
K1, K2, K12, K15, K18, K20, K22, K36, K49, K57,
K64 0 11 #hcH b, ZhLAOFRIZT~TNHV H
Tho7to (F2)

2. INAF T 4 IWLFERREEIZDINT

Klebsiella T, 25°C 128\ CHENEL 5 b FELE
T 5 ENLHEIP SIEFEI N TV oy, Alalid
37°C BL UV 25°C TDNA % 7 4 v ATERREZE T~
726 ODssonm T 2.0 LLED/SA % 7 4V ATERFE R,
37°C, 48 IEfiEEE Ic B L TId, EHERED K8, K27,
K37 THh -1, ZNITK LT, 25CHEHETIRKLT,
K37 T® > 726 ODssonm T 1.0 PLE 2.0 Kilsd/~ 1 4
7 4V ATERCEE I3, 87°C, 48 HERIEEE TR KL,
K14, K22, K25, K29, K34, K53, K79, K80 T - 72,
ZD—)7T, 25°C HETIE K8, K16, K20, K29, K46,
K51, K60, K63, K66, K80 T& - 726 ODssoum T 0.5
PIE 1.0 KD N4 & 7 4 v £JERBEE, 37°C, 48 B
fiRs# 13 K4, K7, K10, K13, K15~K19, K21, K23,
K26, K28, K31, K33, K36, K43, K45~K48, K50~
K52, K54, K56~K63, K66, K69~K71, K81 T& -
foo ZHUTH LT, 25°C K <13 K7, K10, K11, K13,
K18, K19, K22, K23, K25~K28, K30, K33, K34,
K36, K39, K41, K44, K45, K47, K50, K53~K55,
K58, K59, K62, K65, K69~K71, K79, K81 T& -
726 ODsgonm T O02 KifidTHbOHENA A 7 4 W LAEIF

EAEER L s WEkIE, 37°C, 48 Bl ETIZ K1~
K3,K5,K6,K35,K42 T&H - 7275, 25°C §E#& T K1
~K6 ThH -7 (K1,2), LD EM S, Klebsiella
DINAF 7 4 )V ATERRE I HEERIR D VI kD & F
SEBEVDRDHB EDNDbnot, A F T 4
LAEEESRMKIET X TNHV oo =—Th -7z, /N
147 4 sz i3EALKR LISV KL K2, K3 ki
HVH oo =-Thsb I &E05,
viscosity 1Z/54 & 7 4 W ATERICBER LIS W, bH
%\ [ mucoviscosity 2E W IE D DN F T 4 b 4
TERCHMIEAE S 17 WRBEEDS R S Mt

3. NAFT 4 IALIEXITET 077 —ERENE

220 T

Klebsiella K TUEREMREMRD N4 + 7 4 W AR ICE
J 55 v EoBEYRT 500, EkE
NAZF T4 AT aFT — AT, o7
T =Lk NS & T 4 VIR 1/T~1/10 17
DUtk 37°C, 48 IRpfEl i & T I3 ek D K8,
K27, K79 Th » 12, #hicxf LT, 25°C B TIERK
ENINA LT T4 VAR Ta T T —EIZLDK1/5
WD U 7ok DS, 1RO A TK27T TH > 1o 7 U7
T —BIL LD N AT 4 VAR 1/2 1D L 7z
¥R, 37°C, 48 I:fiis#E T3 K25, K52, K59 TH -
7273, 25°C ¥:#& Tl K8, K25, K35, K44, K79 T -
720 TNSPADKRIZTRT, 25°C £7213 37°C T
BRENINA AT 4V AITBOT T a7 7 —EEhEMN
BFEAERONEL - (K1, 2), DiEM SN 4
7 4V AIERRICEE LT & v o8 7 EhsiE < BA54 B Rk
&, BEALBG LBV, £B556&6FAMOKN
bBHI LMDty RHEEZDENA AT 4 VA
JERUC KT S v 37 BT  FEES s < BS54
B HMRTIRDSEAE S 5 T &b b - 1o,

a v = — @ muco-

7% 2. Klebsiella K JUJFFEEERRD 0 0 = —EfE

Hv #4

u
jul
I
|
X
i

NHV #

B
A
e
&
=

K49, K57, K64

K1, K2, K12, K15, K18, K20, K22, K36,

K3, K4, K5, K6, K7, K8, K9, K10, K11, K13,

K14,
K26,
K34,
K43,
K52,
K61,
K70,

K16,
K27,
K35,
K44,
K53,
K62,
K71,

K17, K19, K21, K23, K24, K25,

K28,
K37,
K45,
K54,
K63,
K72,

K29, K30,
K38, K39,
K46, K47,

K31,
K40,
K48,

K55, K56 K58,

K65, K66, K67,
K74, K79, K80,

K32, K33,
K41, K42,
K50, K51,
K59, K60,
K68 K69,
K81

HV #(3 hypermucoviscosity T, string test THitED%4% >5mm B L 72 T & 2779, NHV B3R L

W EEIRT,

HAEER A 7 HERE
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Klebsiella KILRIZ#EHE (K1~K81)

HERT

"iﬁliw{ﬁ[ﬂ{ (OD540 nm) T(ﬂuﬁ‘f L foNA 47 S

4

jj%()

B B354 47 0 VAEKEEE 7 0 57 7 — €ILEER

<

X 2. Klebsiella K HiJ5fE®ERED 25°CH
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Iv. & =3

AKWFFE T E Klebsiella /XA #+ 7 4 )V A DERKICH
J B AL L BEARIT S Vo2 BO b D ITO 0
T, PR BRI E G2 O TRET L 7o T OFEER,
FEIRBRPRIC & - THEL WS FICBIS-J 2 Btk & A
KMy v BEPRELSEET HHRED VSN
oo FRELLELETABVWEKEAKEZ A OoN
720 BT CHETETNA F 7 4 WA ETEKL, o5 7 —
BIE DA 7 4 VAR E D U 7 FE A
HiL, I HEOEANESEICE 5 25°C BETHE,
NA AT 4oV SIEEKEER RS 37C itk 1/2~1/3
WL, Fh7as7 -2k 5447 4L
LIS OB 1/2TRETH -T2, LIzD-TEND
DERIE, NA A 7 4V ADTERKE N 5 TR THREZ
kb 7or7 - vEZEOEKER S v E (B
ZOHIRE) OEINLVEELTVEEEZ SN
Bo k7, 3TCHEBETT 0577 —CEIT LY S A &
7 4 VAR OSEY 1/2 1D U e e AR IS B 0 T
bEkOFERNPEZ SN b, TO—HT, 3TC TH
26 C ThENA AT 4 Vs eGEITEKR LT e 7
T — MRS L o ek, N AT 4 v s
R B THEERT Y v X7 B &0 bR E
MLICBIE LTV B afRE SV, 7 25CIEET S
077 — SRR R oNnEhs cRicBnT
b, ERRIcHER SN, Lcni-T, HEEEHE & EK
KA VN7 BEDEL S Klebsiella D/5XA4 & 7 4
W ATERITBALIZEI K MicH>WT, ThEFNoEAR
OMENH 5 DT 3 fmA T o EnTEhL
B, KIFFLICBOTDIL & SRS N & 7 4
WV AFERRICEALICE S tRE, WREI S v EhvE
RICE K BRAS RV &N/ T &3, Klebsiella D/~ A4
7 4 WAEERICBS T ART & T D A 51 = X & %S
T 2 DEE, AT A2EKICEELBVERS
tEERICE B ERMEN S 20T, EHOEKERVS
ZENEND SN B,

Klebsiella DL EOHTKL & K2 1F, w7 &
XS ZIEEDSIER IR W2 S DR SRS S N,
$KI®K20ao=—ERETH 3 HV DK
~DED bfsshTws, L LAHokEERT
i3, HVE®D K1 K213, 25°C TH 37°C THIAE
NAF T 4 WAEER LD > e TD—HT, 25C

F720337C T4 A 7 4 Vv 2 EEEICEL 72 K8,

K17, K27, K37 3T XTNHVHTH 7 En D,

I o = —® mucoviscosity & £ ZF L VY RMAITH
J BN X 7 4V LTERRREICIE & A E RS 0
», & % I3 mucoviscosity 23 E W IE D AN A %

6 OARERMAEYZMEE Vol. 20 No.4 2010.

74 WAER LI WEBDbN S, I8 =—0 muco-
viscosity 33 Z HEER O HE GBI S 5 W idBik
P, BRVERE 7S &) 15 5 ONCEARITIRET %o hyper-
mucoviscosity (42 {K X colonization (2 (3 F] & &
LB, £)RFLUEEDANTYERNDMNEIC
BEMCH TR WEKEOHETH A H EEZD
ns,

Mori 59 75 5 T Kato 51 o4& I L 1LIFE 76
D K i1 RS AEE VR L, K. pneumoniae, K. planti-
cola, K. oxytoca, K. terrigena ® 4 WEICHFEIN S
M, 37°C £7213 25°C DIEETNA & 7 4 IV LA GE
IR L 72 K8, K17, K27, K37 13, K8 #% K. planti-
cola TdH - 123, i3 NT K. pneumoniae T&H -
oo WEVNTHE LTV B T ENZ W K. planticola 1T
SWVWTIE, N F 7 4 VAERICBT AIEN N
TS 720, bbb > TOBWIEIRTH %,

S5I2 76 ® KO T KL 725 0N K2 #R 135
bRIFEHEAH L, ENENOREZ AR b HRE S
NTWVwaW B, SOEFSFBKLBXCK2HEMN
25°C 12 5 TNT 37°C TN & 7 4 W A ZFRETEEL L
ot ER2R W Lic, Lichs > T Klebsiella @
b b S ICEIC S AIRIEE & in vitro I2B 1 B
INAF T 4V ATERKEE & ORIC IFEHE O BB R A 73
WwoTEBWAEBRDN S, L L Klebsiella /N1 #
T4V AR L= VEREDERE TN ZREITIEZAK
ENBTEITE-T, L& AREWESEWKETH > T
T IO SEMERNICHEEEI NS LI X BIELEDFE
EY A7 %Zmb b l EEFECTWEEL SN S, &
[EDFESRD &, Klebsiella /XA & 7 4 v AR 133
i 5 4 7 L ERE 5 v ¥ 7 B OWIE S EEIC
Ko TERLZEEEZRIT I ENDP T, Lich-
TEHBREERDBER DI & 5| &2 2 s N/ B 0B
FRICOVTS SIRAAMSEREINL I LIck>T, K
BT X BEFEO TP EINITObN S Z EnlifFsn
b,

WO AL HI - THERBEZ VLV
ENRYHET AT E S ok IHEZE, &8
KRR AR A R o L E S F B 5
TR EBhBUCE B L £ 95

X [
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Investigation on the Relation of Biofilm Formation to Capsular Types and
Surface Proteins in Standard Strains of Klebsiella

Yuka Ishihara,? Michio Ohtal"?

D School of Nursing, Sugivama Jogakuen University
2 Department of Bacteriology, Graduate School of Medicine, Nagoya University

Cell surface capsular polysaccharide (K antigen) and pili are known as major virulence factors of
Klebsiella. Previous reports suggested that these components are also involved in biofilm formation. The
present study was undertaken for revealing the relationship between degree of biofilm formation and
capsular types as well as colony viscosity. A total of 76 serotype standard strains were cultured at 37°C
and 25°C for biofilm formation on polystyrene surface and the effect of proteinase K treatment was
measured. Strains K8, K17, K27 and K37 formed high level of biofilm and their colonies were non-
hypermucoviscosity type. On the other hand, strains K1, K2 and K3 belonged to a group of very poor
biofilm formation and their colonies were hypermucoviscosity type, suggesting that mucoviscosity of
colonies was unrelated, or inversely correlated with biofilm formation ability of Klebsiella. Biofilm
formation of K8, K27 and K79 strains at 37°C and of K27 at 25°C was greatly reduced by proteinase K
treatment. Proteinase K-sensitive surface proteins therefore were involved in the biofilm formation of
these strains. The high level biofilm formation of K37 strain, however, was not affected by proteinase K
treatment. It is therefore likely that the capsular polysaccharide is a major constituent of the K 37 biofilm.
Taken together, biofilm formation level of Klebsiella varies in K type strains and the biofilm includes
proteinase K-sensitive and -resistant types.
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