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WFZERCR OB (Fn30) + A(HIND) pdm09 2 F W T i YL UMRSA  (ATCC BAA-1680 : USA300) . P
PG RIMRSA  (ATCC BAA-1699 : USA100) OMDCKHMAE ~DIEAMEIZ DU THET L7 f5. ATCC
BAA-1680 D12 ATEIZATCC BAA-1699 8 V) & @2 & W hu b A (HIND) pdm09 D JEA TIEYAFAE T T
RARDPEETR L TV Z LB L7z, ABFJEIC L D AMIND pdm09FEA TS % D CA-MRSARR Y4
;'L))‘ N=ALEMRAT 5 LT 2O—2L LTRAMENR DD D Z L R 2 EE R 215
WFFE R R O (330) @ In this study, we investigated whether prior infection with pandemic
A(HIN1)2009 virus (A(HIN1)pdm09) led to increased invasion of airway epithelial cells by
CA-MRSA. We performed the gentamicin killing assay using Madin—Darby canine kidney (MDCK)
cells and various bacteria to investigate whether prior A(HINI)pdm09 infection led to
increased invasion of these epithelial cells by CA-MRSA. We found that the invasion rate
of two MRSA strains (ATCC BAA-1680 (USA 300) and ATCC BAA-1699 (USA 100)) into intact MDCK
cell monolayers was 0. 29+0. 15% and 0. 007 0. 002%, respectively (p<0.01, n>3). In addition,
the relative invasion rate of both ATCC BAA-1680 and ATCC BAA-1699 was significantly
increased by prior A(HINI)pdm09 infection of MDCK monolayers from 1%0.28 to 1.38%0.02
and from 1+0.24 to 1.73%0.29, respectively (p<0.01). These results indicate that ATCC
BAA-1680 displays much stronger invasiveness of MDCK cells than ATCC BAA-1699, although
invasion of both strains was increased by prior A(HIN1)pdm09 infection. In conclusion,
this study provided the first evidence that prior A (HIN1)pdm09 infection facilitates the
invasion of MDCK cells by CA-MRSA, presumably due to cellular injury caused by the virus.

AT AERR
(EEHAL : )
RS EEE & &t
2010 4% 1, 500, 000 450, 000 1, 950, 000
2011 4 700, 000 210, 000 910, 000
2012 4 900, 000 270, 000 1, 170, 000
R
FEE
# 3,100, 000 930, 000 4, 030, 000




WFTE5 8y« R Y
P o535 F - fiH - BERES: - WRERA T

F—TU— K : A(HIN1) pdm09 * community—acquired MRSA * invasion

1. WFFEBAE S WO 5

2009 4E 3 H O A > 7 v o HINL (BL
T A(HIND) pdm09) &5 LARE, AIE@ME ORI
RN, BEDORCTF I v I ATl
P U CE G 3 I R e R IcHER L, 6
AIZIEWHOIZ LB/ T v JEENR SN
72o 10 A 11 HBILE, MeE2 Wil 40 77 ALLE
DY WHO IZHE STV DD, WVl
BTG EN TN, EEITRMTH 5,
DMETS 5 A IZE NI O RGeS
. EHRTIT 10 A 8 ARFEDORANEHRE
WAEHOT 533 N (96 ESERIER) THY .
fIFF IR X E WA RS STV D,

AR VR E@mEOFR A T
T, FETTRIR O KR EAN i 98 BRI I 2%
TholztWENINTWD (J Infect Dis
198:962-70, 2008), ZEfHitEA > 7 =W
WOWTHREOHEM BB D LI,
2003-2004 EDA > 7 )V FERATHEIC K EH
TEEE Z L E Lz MRSA HEIEM K D HE3E
1T HRAEL, 95 b5 FINELE Lz DR
LN D (Emerg Infect Dis 12:894-9, 2006) .
HBRE LT, A 7N P oL L ANER
T RYKREICEADT RAY U 25E TS
WL, a5 7 —E¥NRnAS 7P AL
ADBRAETTHESIETCNDELEEZ LT
% (Proc Soc Exp Biol Med 185:120-8, 1987,
Virology 157:421-30, 1987. Infect Immun
32:118-26, 1981), 7 R~ & LTlE, 7
wTaxrFr, ari—rr, FI=v, F
faxrF o, AFUREEERARD D, K
WA BRI COBEIENEL =V | fix 72555 -
BEEZFEATDZERNDN>TWV5D, ZThb
DPEAWENEEB T FUKEZZEHT 5=
O OREMIEOELSHESCES LI-RME
EOMR, A S A OREESA, ko
FREEZ I L, ERPSEE/LT D,

A alFk & 1, A 22T 28 et iE (2 B
9% CA-MRSA (24 H L7-, HA-MRSA 1%, 1961
FED LR NG D TR FINE TH
o7, LML 1990 %025 CA-MRSA 23
HBLL, 7o — )UEYYE OJRIRA & L CiE
HEITUWAD, CA-MRSA |32 HEMEEHR A
FEFITHRNE WD RN D D, TR
W2 Ko TRERE 2 /NS s R F e Ci
Y U (J Clin Microb AT:73-8, 2009) .
[ - WCERRLRR R R A AR T 58, AT
fifi 5 B AE IZ H B E T A Z E N BT
U5, CA-MRSA (21T PRI SRR 72 R AT
£ L., fRFM 72 PVL EEAE CA-MRSA I2H W< D
WDHATWFIET D Z LN ho T D,

KENCAAT D ST1 4 CA-MRSA (USA 400) =2
ST8 % CA-MRSA (USA 300) . F(ZERINIZ o349
% ST80 %! CA-MRSA, FeA[E % & Tz
2544 % ST30 H CA-MRSA 72 ¥ Th % (J Clin
Microbiol 44:108-18, 2006), FEREKEH
I, FHET7 RUEKEIZED S MRSA OEIEH
60%LL & m#BETH D, KIETIiX MRSA K
YUE DR 72 L 72 > TR D | 2005 DK
YeEEITKI 9 T N THLERIT19. T%ITE LT,
FBETIE, KENE EGEZZ2 R TR0 D3,
2006 41T PVL Bt CA-MRSA (= X 2 BEFEMEffi 25
D3RO THE S 4L (YR HIE 2009:5:163-6) |
DG REFIPTAIND, &HOOHE T
A TNV W BRI ORI D3 HeRR
SN TV (HIEEE 46:395-403, 2008),

K [ Jdk Yu e 45 (IDSA) & K = M 3 % 23
(ATS) 1%, 2007 R A A R4 o, &
JiE AP I I 280 B2 B (SARS) oA > 7 /L=
W (HENL) & [FARIC. CA-MRSA 3R A 7T
ik DIFRNETH D Z L afawmST Thv,
B WO LEME RIS LTS, £,
CDC & A 7 /v L WRATH 0D MRSA i A fifi ¢
~OEBMLEZIT > TWARMTH 5, HINL
T OZEHiIMEA > 7 > T CA-MRSA JEYLE
Z O3 LTRSS IIR8 O B (J Infect 59,
366-70, 2009). W=7 A P& HI=EER
TOHINL U A VAREEIMA 72y
ANA LI L THlEENSG L SIS T
BY., ROV R BNEND EERE LT
% (Nature 459:931-9, 2009), EHEKUEDH
FE2EZELTCYH, Loz TF 2ok,
HINT JEYRIZ e 9 D iRIE—EDFHIA Tld
ZAHLTHEANS, OB EEE .
&2 1 d, HINT IZHE%8 35 CA-MRSA filig iz 5 B
L. JREEMAT & IR 2 fatd 5 2 & & B
e Ui,

2. WROBEB

2009 4 3 H. A(HIND) pdm09 YL )3 A
X3 THID THERS S AU CUARE, TG 2uH
W AFIZIER LT, Ao R 72 S s
DFA 7T P TIE, FEEFRK DO KRS
BOIHREREMER RN 5O L ORENH
B BiEA 7 N IO TGS ER
B LS OB C Al R B A SO AME & R
L7313 72 < . AHIND) pdm09 (22T
A B AR OFEFESCE I L To =T
VAR, ABFZE TR, A e T R AR
B I E (2 BEs#E L . PVL(Panton—Valentine
Leucocidin) ZFEAET 5 Z & THH 2
HrE Yu ) MRSA (community acquired MRSA:



CA-MRSA) {Z# H L, A(HIND) pdm09 (Z#E%E 3 2
Hii 9 DR REMRAT & TEIR MRS & Bt 2.

3. WL HIE

(1) BEFMpa % F 7 AR R A O b

AOAEIE, BEAS-2BAEAG (b b I & 5 M i
H) . MDCKHERE (A X B fistHE e fa 3k) . HEp2:H
fa (e hMxEEEEMIAQE ) OF3SFEEEE v i,
EFEIX. CA-MRSA (USA300 : BAA-ATCC 1680) .
HA-MRSA (USA100 : BAA-ATCC 1699) . HA-MRSA
(TU 1181 : ERIRS3EERR) . MSSA (ATCC 29213) |
P. aeruginosa (PAOL : [tz ba—jL),
E. coli (RDEC-1: &tz ha—) ZHun
7= (J Infect Dis;181:765-9, 2000),

MR 24~ 7 a7 L —ho, v
JEIRMEMMinimum Essential Medium% A\
THIREEE 21TV, B/ LA Y—2 B &t
7m0 5B % SRR S ¥ /- 1% 1 Zgentamicin
(200 pg/ml) T2HFELELL . R AR Z
B L7z, 1%Triton-X CHIfRMLER: , FEREFH
Flzarsg—v% L CHIlRNIBAREZ I D
L., #HEESEICT D2RAEOHIS %2 HH
L 7= (gentamicin killing assay).

(2) HIREANIRAFEOHEH

AMENL, A 7N A LA TOff
FH RS D ST L T AMDCK iR 2 JH N 7=, &
J LAY —L7polzb Z A TATCC BAA-1680,
ATCC BAA-1699Z#2FEL . (1) &[FEIERIC
gentamicin killing assayZ igfT L7,

(3) HMEEPNARRIER AR O H

A (HINT) pdm09 564 T Y% D A7 42 F5 1) % ATCC
BAA-1680 & ATCC BAA-1699 @ FH % HI = A =R %
B L7z,  MDCK#HfE % 5% CO, FC37°C4H M
B3 L7=, AMIND) pdm09/3MOI0.01& L7=, 1
5[] 5% 2% % . acetylated bovine trypsin
(Sigma—-Aldrich) &5 pg/mliNx. 18WffEjEE=E
L7, WIT. 1 Besss& LA S & 72 ATCC
BAA-1680 & ATCC BAA-1699% . 4% % 10 ne (3x10*
CFU/well: MOI 0. 1)iBAN L, FEIZ37°C T3M§fH]
e LTz, D%, gentamicinkilling assay
ZhEIT L7,

4. WFFERRE:

(1) ESEMIEZ2 BV 7= HaE AME o Hk

BEAS-2B M Tix, mbHBREAEDEmN-T
D IZ ATCC BAA-1680 @ 32.9% TH ¥ . IR\ T
ATCC BAA-1699 @ 30% T -7-, T b
PAOL KW HEICEVVEZ R LT,

MDCK FilE THROBRAENEN S TZDIE
ATCC BAA-1680  0.29% CT& ¥, PAOL & b
LTHEBICEECTH o=, IRWT PAOL @D
0.08% TH V. FOMD S. aureus DIF AR
1% PAOL % F[E[> TV =,

HEp2 #fE T, LBARDE N> DI
ATCC BAA-1680 @ 64. 4% Td ~>7-, S. aureus

I, T_TT PAOL XV FEICEVMEZRL
7=

(2) HIREPNIR A OHEH

ATCC BAA-1680 & ATCC BAA-1699 ¢ MDCK
o~ >R AN R IL %K & 0.2910.15%
0.007=0. 002% (p<0.01) TH-o7=,

Invasion rate (%) ° p<0.01

0.5

04

0.3

0.1

ATCC BAA-1680 ATCC BAA-1699

(3) HMERREPNARRHEOIR AR O H

ATCC BAA-1680¥%H & HIN1+ ATCC BAA-1680,
ATCC BAA-1699EL4H & A (HIN1) pdm09 + ATCC
BAA-1699 DAHXT IR AZRIL, &% 120.28&
1.3840.02, 1£0.24L1.73+£0.29TH -7~
(p<0.01),

FaatofEk F. ATCC BAA-1680D 12 APEIZATCC
BAA-1699 L 0 HEWZ &L WL
A (HIN1) pdm09 D JeA TR AFAE T CIR A3 HY
FRL T2 L AVHIBA LT,

Relative invasion rate

25

p<0.01 p<0.01
HH

@ bacteria only
GA(HIN])pdm09-+bacteria

0.0 -
ATCC BAA-1680 ATCC BAA-1699

A2 L0 . AHIND pdm09 4TI YL 1% D
CA-MRSAJEH D A B = X K EfRBHT 5 LT, %
D—2E LTRAMDR DD Z & Rk
DHEERMAEST,


http://www.ncbi.nlm.nih.gov/pubmed?term=JIC%202000%3B181%3A765-9

5. ERRERLE
(RFFEAREESE . WFZE 03 M OV HERFZE 3 12
X THR)

(%K) G111

B, REPFE—, AERSLAR, R,
ARETE, &% EE, FOEE, \HIETR,
TR, vasMER], IWARES, Au)IERE,
B IN 2, EE—, R o e
MRSA D5GE E BRI~ DR APEIZ B3
HfREr. 8 58 [BlH A{bFRIEF RS,
2010. 6.4, Eif.

6. AFFERERR

(D) ez

I+ (TAKAYAMA YOKO)
ALK - R - GEAD
oeE&S: 80286278

) 9oy

KB #H— (YANO HISAKAZU)
HALKT: « RFEBLERFZEFR - GEAT
MoeE®&S: 20374944

o FnBH (ARAT KAZUAKT)
ALK « REFEBEE SRR « BFPCAE
et &eE 30547386

S PE— (HIRAKATA YOICHI)
WALKRE: - REFPEEFRVSER - Bz
WrgeE#s 50238341

(3) L HENFIEA
L




