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[Abstract]  Objective To observe the effects of cyclic stretch on expression of cytokines and adhesion
molecules in human pulmonary artery endothelial cells (HPAECs), herein to provide a theoretical basis to
ventilator—induced lung injury (VILI). Methods HPAECs were subjected to cyclic stretch by the Flexcell FX-5000T
system at 0.5 Hz of 10% or 20% elongation for 3, 6, 12, 24 hours respectively. The mRNA and protein expression of
interleukin (IL-6, IL-8 ), monocyte chemotactic protein—1 (MCP-1) and intercelluar adhesion molecule—1 (ICAM-1)
was determined by fluorescent quantitation reverse transcription—polymerase chain reaction ((qRT-PCR), enzyme linked
immunosorbent assay (ELISA) or Western blotting. Results Increasing the stretch force, the mRNA and protein
expression of IL-8, MCP-1, ICAM~1 were up regulated with increasing stretch time. Compared with the control (set 1),
after 20% cyclic stretch for 24 hours, [L-8 mRNA expression was up regulated to 1.58 £ 0.10, MCP-1 mRNA expression
was up regulated to 2.85 +0.52, and ICAM-1 mRNA expression was up regulated to 1.90 +0.14 (all P<0.05).
Compared with control group, after 20% cyclic stretch for 24 hours, the protein expression of IL-8 and MCP-1 (both
ng/L) in HPAEC was significantly increased (IL-8: 3401.08 + 439.60 vs. 1422.60 + 66.98, MCP-1: 1117.64 + 237.54
vs. 307.88 + 80.84,hoth P<<0.05), ICAM~1 protein expression was up regulated to 2.15 + 0.40 (P<0.05), while the
expression of [L-6 mRNA and protein had no statistic difference compared with control group. Conclusion Cyclic
stretch enhanced the expression of IL-8, MCP-1 and ICAM-1 in an intensity—dependent fashion, so it may be involved
in the pathogenesis of lung injury induced by mechanical ventilation.

[Key words] Cyclic stretch;  Human pulmonary artery endothelial cell;  Inflammatory ecytokine;

Intercelluar adhesion molecule—1

DOL: 10.3760/cmaj.issn.2095-4352.2013.08.009 SRR A ZEAE (ARDS ) 78 F19E Wi 9% B
HEGTUH < 5 A AR 42 (81000005,81270125): ) ARH R (ICU) H & 9 3R I BB 24185 vy, AL <02 b2
il H (2010B031600148) BB S B — U2 (B UG S ]

VEHBL:510120 T4, )N BE =B ss — R BRBE ) PN I
JRTITSEIT , WP R A T S (R TR DEIGEN S22 fr]

SR AR, S LA A B AL B

STt XU AR | B RO FR (T ) T PR R DL KRR AR AE Ry TR 1) IR BTLAH OC
SEEH BB, Fmail : lymin98@gmail .com ‘l‘iﬂfﬁ:‘bﬁ /f%( VILI ) E‘JEEE 6l s ﬁ—ﬂ}ﬁﬂ:% VILI E(JEEE



FPE G FR AR S 2013 4E 8 4 25 555 8 W] Chin Crit Care Med, August 2013, Vol.25,No.8 - 485 -

ML Bl iR VILL A & HE IR o AR5 B 1
T R HLAR A 5K X AT 30 ik P 2 41 (HPAEC)
JIE T A 2 (1L-6 118 )  FAAZ 20 i i 1k 25
F —1(MCP-1) KA 25 F 53+ -1 (1CAM-1)3R3A
A2, ZR1F VILL BALH], Sk —2P Biia VILL $ft
PSR

1 MR5HZE

1.1 SEEOARE: N R AR 5 L (ECM, Sciencell , 52
), B (GIBCO, 3 [ ) , BRI §1 7 (Invitrogen , 5
& ), TRIzol RNA & Ui (Invitrogen, 3€ [#] ), 130 4% 5%
R G A D e i R A BE UV (qRT-PCR )7
%5 (Takara, HA<),IL—-6 .IL-8 MCP-1 I S yie i i
I (ELISA )it 7 £ (KOMA, % [ ), ICAM-1 $i /&
(BD, ), HUAR i E AL P B #5 101G (Jackson, 36
[H ), Flexcell® Tension Plus FX-5000T & 4:(Flexcell ,
EH),

1.2 HPAEC 4 g5 5% :HPAEC (3%[H Sciencell 2%
A BT 1% N e K F 7 (ECGS) Al 5%k
A= 135 (FBS) Y ECM X553 37 € 5%C0, T
F5,2 d B 10K 5 6 ~ S AR T 525

1.3 AAEZEsk g LR ke 8 F 37 ¢,
5% CO, Y5 3746 , IN4FE ¥ B FX-5000T THE LR AE
A sh¥E# . HPAEC 4UMILL 5 x 10° % FE e flfE 1 Al
ALY 6 £L Bioflex 1 B2 U 22 5K A |, 36 h
JE IR AR . HURZE SKRANAE 12 h Bk e 7 T 4
HTEITE ECM #5355, SCR Mm% 0.5 Hz, il
N 1R 10%8% 20% , iR BB A 3,612 F1 24 h;
Az sk B IR 225K 6 LA It 542 sk 4n i
B TR g g A B E R 3 IR,
1.4 qRT-PCR ¥ 1L-6 1L-8 MCP-1 J% ICAM-1§Y
mRNA %3k : R TRIzol — A5 a4 BUA- 2H 40 it i
RNA, DL 20 pl Bk 2 (DEPC) 7K i i
RNA , 280N e G B v o 4l B R I, 4t e
SRR G 1 A 5 0 R AL BRI A T3 4 SR cDNA
I J Primer Premier 5.0 #3847 116 . 1L-8 .MCP-1
I ICAM-1 5193t (% 1), 3t BT A= Y
RABRA A A B qPCR KN ZR A 20 wl(SYBG 5]
YIRS 10 wl, BFS190 0.4 pl, THF5140 0.4 pl,
ROX ¥ iEYekt 0.4 pl,cDNA 2 ul, ZEW/K(dH0)
6.8 ul), HEMEABE 3 NEFL. qPCR 451
95 °C i 7% 4 30 s;PCR 95 °CJZ i 5 5,60 °C i k
30 5,40 MEFR, M 272 7 g8 H B3 R A A
X FE TR o AR A 5K X BAZE 1 A A R X HR 4% 20 52
maElHEE 3R,

= 1 RAWE R 1Yty sl

H AR 519751 FERIE (bp)

GAPDH  |jff:5'-TCCTCCACCTTTGACGCT-3' 177
i :5'-TCTTCCTCTTGTGCTCTTGC-3'

MCP-1  ['¥f#:5'-CAGCCAGATGCAATCAATGC-3' 178
T :5'-GTGGTCCATGGAATCCTGAA-3'

1L-6 | :5'-GCCACTCACCTCTTCAGAACG-3' 208
T :5'-TTTCACCAGGCAAGTCTCCTC-3'

IL-8  [¥f#:5-TACTCCAAACCTTTCCACCC-3' 157
T :5'-AACTTCTCCACAACCCTCTG-3'

ICAM-1 FJ#:5'-TTGGAAGCCTCATCCG-3' 198

T :5'-CAATGTTGCGAGACCC=3'
1 : GAPDH : — B2 H e i &0l , MCP-1: Sz i tatb & -1,
1L-6/-8: F141f/ 2% —6/-8,ICAM=1 . 4il i a Bh R 43 T—1

1.5 ELISA ¥ IL-6 .IL-8 MCP-1 H#& A3k . R
[Fi] s ) 5 S SR A5 AL A 375 7T —80 CHARAT, FHRL
PrikIe. 0> ELISA 350 A I i rh 116 . 1L-8 F1l
MCP-1 S5 40 i PR B o 423500 & Ui BH 43 20 B b
AR B AN [ e RR A 5 (100 7 £L ) in AR 37 B0 5 e
PR CHRP0) B, EIRIFE 2 h, Ve 4 ¥k, i
NAEYZAHR TAER (100 pl/ FL), FIRIFF 2 h,
VEAR 4 Uk, A HUR 2o SR W il A 0 Y S R &
(100 wl/ L), ZIEIBEE 30 min, YEAL 4 U, A B4,
(100 wl/ £L), Z R ESCIE T 15 min, ITAZ IR
(100 W/ £L), T857 5 B 20 I BRG] 4K 450 nm
SRS (AA

1.6 25 5 G BN 3 i 55 ( Western blotting ) 6 1
ICAM-1 WEE 161K (1] RIPA R AL A
PRI AN BB s, 357 T e SRR e -
R HS T i B2 Jt H, Wk (SDS—PAGE ), HiL #5525 1 31| 38
i R LM (PVDF) I I o 5% B W58 2 15 Bt 14
1 h, INAZNRBLA ICAM-1 B4 (1 : 1000)4 CHFH
R R R IR 22 il (PBST)PERR 3 IR, BHIR
10 min, ANABAR LA LY BEbRIC A A — e (1 -

5000), = W2 1 h, F5H PBST BERE 3 K, BRIk
10 min, #4558 k27 &G (ECL) B2 I E R o W H
Image J # A4 0 B 267 IR AR, DL -l A
(B —actin )VE R P X REMS IE FRAEARNT 2 24T, BUE LA
THEREME AR . ARIE A TR AT REZH 41 A
AR IR, A B E R 3 IR

1.7 SiitsAab¥E. SR SPSS 13.0 S 748
THEAE I THEGORHAEL £ Frifi2s (x £ )RR, W
I LR K5, AR PR ELECR R &
Tr 2245307, P<0.05 NZESA IR L,

2 7 R

2.1 K[ AE 5K R EE X} HPAEC A 11L-6.1L-8 MCP-1



+ 486 -

A G T 2R ZE 2 2013 4F 8 J145 25 #2465 8 M

Chin Crit Care Med, August 2013, Vol.25,No.8

0 -
W 10%7Eka
W 20% 73k 41

[ W 0%z
W 20%% k4

=] [

IL—6 mRN A £k &
=

IL—8 mRNAHR# ik &

0
4L 3h 6h 12h 24h
HL 72 5k b ]

6h 12h 24h

’ ARl 3 h
B AR I

800 5000

M 0%k
W 20% %k

4000
600

3000
400

#ix (ng/L)

2000

EH

200

IL-6%& %k (ng/L)

1000

IL-8

0
6h 12h 24 h ot 2

3h
HUB 2 5k 16 il

0
PE R

3h
HLAR 22 51 I 1]

¥ :HPAEC : ANGS ik Bz 40, IL-6/-8 : FIAHfE A 3R -6/-8 , MCP-1: Lz Al ik fb B 1 -1
B2 AFEBUZETRREE T HPAEC 40 1L-6 .1L-8 K MCP-1 fE 1Rk ZE(L

=

F1ICAM-1 mRNA FKiE520 (3 2; & 1) Fi & HL
WA 5K W 7 38 K, HPAEC 41 jg 1L-8 MCP-1 #il
ICAM-1 AmRNA &Ik Fifi 22 5K B [B) 48 < A7 B3
EXf BALH U3, 209% 45K 4 24 h B 2 74 Gt 5
X (¥) P<0.05) ;1M IL-6 mRNA FiATCH 254k

2.2 K [A] % 5K 9 JF X HPAEC A IL-6.11L-8 £l
MCP-1 2 I ZRIA 52 (3R 25 18 2) : & DL AE 5K
N T RYE R, HPAEC 20 Jifd 7336 1 TL-8 1 MCP-1 £

N BETY
W 20% 7k

MCP—1 mRNA#*} %5

[ B rov%akal
W 20%# k4

N T
W 20% A5k 41

6h 12h 24h

’ A4l 3 h
B AT I

12h 24h

! L 3 h
BUM 3K R i

1 :HPAEC : AlBHIk P B 40, TL~6/-8 : (1IN —6/-8 ,MCP-1 : M4 tafb B -1,
ICAM-1: 4t B ZERH 43 -1 SR L3, "P<<0.05
B 1 ANFEHUEAZ KSR E T HPAEC 41 1L-6 . 1L-8 . MCP-1 5 ICAM-1 mRNA iK1 1k

6 h

1400
W 0% FETKA

1200 b M 20% 7%k

—

80 1000
800
600
400

200

MCP-1&EBH KL (ng/

0
3h 6h 12h

HUbE 22 5k B8]
5x}iag e, "P<0.05

6h 12h 24 h 24 h

PORiE: R

FI e TR Bt A2 SR IS [A] 4 KA BT, 5 0 HR AT Fe A
20% 4 K4l 24 h BF Z R A G E L (B P<
0.05);1fif 1L-6 & [1RATCH A2 1k .

2.3 AR E R HPAEC o ICAM-1 FE 35k
MIRZm (25 B 3): BB DL KN 1 3k,
HPAEC 4l ifd ICAM-1 & [ 35 Ff 22 5K i) [B) S 4 A
JIT 38, 209 2 5 21 45 B[] 0 357 BH 5 7R % HE 2

(3] P<0.05).

x 2 RIEIFSRR IR AT Bk A Bz 20 s R s TE] S AR A R - B2 ICAM=1 ) mRNA FIEE 2R (3 + s,n=3)
mRNA #ik EARESI
E45 671/
1L-6 1L-8 MCP-1 ICAM-1 IL-6(ng/L) IL-8(ng/L) MCP-1(ng/.)  ICAM-1
X HEZH 1 1 1 1 590.04 £29.28  1422.60+ 66.98 307.88 + 80.84 1
10%%5341  3h 095+0.08 129+028 120+041 0.82x0.12 635.55+31.61  1512.11+211.99 381.34+ 61.73 0.70 = 0.42
6h 0.82x0.10 0.76+0.10 121+030 1.08+0.32 611.73+49.32  2457.35+486.50 497.07 +110.03 0.96 + 0.46
12h 078023 0.83+0.12 1.54+028 130+0.13 581.68 £74.22  2096.72+581.43 49291+ 7927 0.76+0.25
24h 0.79+0.17 136+0.16 2.09+028" 1.31=0.08 614.12 £68.82  2864.16 +347.87" 370.47 +119.65 0.68 +0.27
20%Z4E 4] 3h 1.28+031 1.07+029 181+042 1.07+0.36 588.26 +47.83  2376.31+372.25 263.02+ 30.05 1.68+0.13"
6h 1242022 0.89+022 1.63+020 1.16+0.14 579.67 £85.86  2654.18 +307.60° 367.43+ 4531 1.61+0.03"
12h 1.08+028 0.870.17 248+0.16 1.62+0.14° 715273974  3902.46 + 470.56" 716.08 + 69.27* 1.78 +0.21*
24h 094+0.07 158=0.10° 2.85+0.52° 1.90+0.14* 642787934  3401.08 = 439.60* 1117.64 + 237.54* 2.15 + 0.40°

T ICAM-1 - 4 E ZE R 31 -1, 1L-6/-8 ; 1AM Z —6/-8, MCP-1: Bz 4nftafb s r —1; 5% R4 He 4, *P<0.05



PR T SOREE A 2013 4E 8 45 25 545 8 1 Chin Crit Care Med, August 2013, Vol.25,No.8 < 487 -

10% 725k 20 20% 7 5k 4
M4 3h  6h 12h 24h 3h 6h 12h 24h

ICAM-1: 4 IR B 435 —1, B-actin: B- JLBHZE

B3 BT R LT A AN [ 22 5K Ry ) A2l ik
PN B2 4 it 2 kAN RIS E] S TCAM-1 (2R 1 3Rk

ICAM-1

B —actin

3 3t it

ARDS J2 1 22 PR 5 | A 149 il 7 Jieb 0 9 S 2 vz
JITER I ST I g, AU S T I £ B
B R B — 12 SR, WL S ] AT
RENE R, 3 VILL (9 & A2 10 ™ 5 5
ARDS A MWE . BAR HETR B/ N A8 S
it R AP 38 AR T LASSRE VILL R RS2 7,
{EATSRANTT e VILL B & A o

VILL [ 35 ZEERRAF 2% 5 1 40 M &% b2k ik R 7
120 — 6 4 A A A Y i A, de A6 i
AT E AR 2T F I i B AR fr il 4 4
S AU AR, SE A (5 o i
S TR R Y SAEA B [L-8 . MCP-1,
ICAM-1 ST, INE AAE S ), PRI, PR AAIFSE
MU 27 3 35 S8l o = il 473 79 2 A s I AL
BELWT AL 1V BT S 35 A 4 i 9 1 5 Sl A i 3
TG /D RAEA A A XTI VILL A9 kA &
JRA 25 T B NE B AR ORI T 22 0, R At i L Fz 41
ok, il i 45 P e 4R AR VILL A ALl v 2 1)
FEAN 22— 05 H AT 5E R 2 SR B X i i
B AR 1017 o i 1M A PR 2 RO BIE S DU A X e
2, WY BT RIS SR I 100457 P R A 1
FRIFHFFE

X VILL B9 2 % sl Py sl g AR AR 78, ply
TGS RS2 R R 0 5 2k, ARMETE S B K
SRR RERIEN TR, I O HIR AW B —
FE R R o ARSI 2 AR U T HEBR AR 5
RIWEZm, A )24 0 & et fdis VILL AL T LA
AN AKFAS 2N — 2 (B . Ryatt—28 T # VILL
0 KRB ASBIFFEI T Flexcell fNZR5E & B 7E
A LA =T 550178 s A5 PN Bz 200 M 32 B0 2 ke
H1o SCHRBIR 8% ~ 129U 2 5K 5 5 22 5K i o0, |
B 20 M2 A5 20 M TR RS N 25% , AH >4 T A= 2
UGS T 17% ~ 229% LA ZE TR B 23 (i 15 240

MBI 37% ~ 50% , AH T B <AL

BGE ST AT 2B A PE T2 BT IR AR

SRR TERE 10922 75w BRI (R4 VEAL AR <, M

20% A% 53 BE MDA <A LAGE o
AL B, HUEE SR T AT 75 S il 30 ik

PN R 2 TL-8 \MCP-1 . ICAM-1 ) mRNA 2K 1%

i EL AR B ST M 138, 3% 5

TR LS R AL, S m ALz sk il UG 3 2

PRI 72 5 0 Sy, PR FRATTHE I, 1L-8

MCP-1 J ICAM-1 Al fEFE VILI B A Ll vh 2 %

LR ABAH LA TROF AR S DR 1L-6 %

IRHSEIN, X AT e F TN R A 4 B S A T AL

AR 1Y VA A AL
Zr LRk, AL R UM SR I 3N K R 4

JamT LU i 1L-8 \MCP-1.ICAM-1 ) mRNA ik,

I R I ERRIE AN, 3 A] RE R HUAMGE <

DIt L 2 — o B R WL S PR - A

Sl AT T BOBIITIES: . AT

SN 5 RN RB L, KA B TS

FI5E3E VILL &AL S , R B I BG i

BB

S % 3Tk

[1] Ware LB, Matthay MA. The acute respiratory distress syndrome.
N Engl ] Med,2000,342:1334-1349.

[2] Matthay MA, Ware LB, Zimmerman GA. The acute respiratory
distress syndrome. J Clin Invest,2012,122:2731-2740.

[3] Dreyfuss D,Saumon G. Ventilator—induced lung injury:lessons
from experimental studies. Am J Respir Crit Care Med, 1998, 157
294-323.

[4] Pinhu L, Whitehead T,Evans T,et al. Ventilator—associated lung
injury. Lancet,2003,361:332-340.

[5] Wolthuis EK, Vlaar AP, Choi G, et al. Mechanical ventilation using
non-injurious ventilation settings causes lung injury in the absence
of pre—existing lung injury in healthy mice. Crit Care,2009,13:R1.

[6] Tremblay LN, Slutsky AS. Ventilator—induced lung injury:from the
bench to the bedside. Intensive Care Med, 2006,32:24-33.

[7] The Acute Respiratory Distress Syndrome Network. Ventilation with
lower tidal volumes as compared with traditional tidal volumes for
acute lung injury and the acute respiratory distress syndrome.
N Engl ] Med,2000,342:1301-1308.

(8] PN, ek, TAME, 45 (N2 oM SR RO 2 PRI
JELES ARG RBT 5. b [ o 2B ZE 27, 2009,21:609-
612.

[9] Okada M,Matsumori A,Ono K,et al. Cyclic stretch upregulates
production of interleukin—-8 and monocyte chemotactic and
activating factor/monocyte chemoattractant protein—1 in human
endothelial cells. Arterioscler Thromb Vase Biol,1998,18:
894-901.

[10] Vlahakis NE, Schroeder MA, Limper AH, et al. Stretch induces
cytokine release by alveolar epithelial cells in vitro. Am J Physiol,
1999,277:1.167-173.

[11] Li LF, Ouyang B, Choukroun G, et al. Stretch—induced 11.-8

depends on c—Jun NH2-terminal and nuclear factor-kappaB—
inducing kinases. Am J Physiol Lung Cell Mol Physiol,2003,285:



+ 488 -

[12]

[13]

[14]

[15]

[16]

rPAE G HR ACREE S 2013 4E 8 4 25 545 8 ] Chin Crit Care Med, August 2013, Vol.25,No.8

1464-475.

Iwaki M, Ito S, Morioka M, et al. Mechanical stretch enhances IL—8
production in pulmonary microvascular endothelial cells. Biochem
Biophys Res Commun,2009,389:531-536.

Ranieri VM, Suter PM, Tortorella C,et al. Effect of mechanical
ventilation on inflammatory mediators in patients with acute
respiratory distress syndrome:a randomized controlled trial. JAMA ,
1999,282:54-61.

West JB. Thoughts on the pulmonary blood—gas barrier. Am ]
Physiol Lung Cell Mol Physiol,2003,285:1.501-513.

Vlahakis NE, Hubmayr RD. Cellular stress failure in ventilator—
injured lungs. Am J Respir Crit Care Med,2005,171:1328-1342.
Ning QM, Wang XR. Response of alveolar type Il epithelial cells to
mechanical stretch and lipopolysaccharide. Respiration,2007,74:

[17] Liu XY,Chen XF,Ren YH,et al. Alveolar type Il cells escape

stress failure caused by tonic stretch through transient focal
adhesion disassembly. Int J Biol Sei,2011,7:588-599.

[18] Tschumperlin DJ, Margulies SS. Equibiaxial deformation—induced

injury of alveolar epithelial cells in vitro. Am J Physiol, 1998,275:
L1173-1183.

[19] Tschumperlin  DJ,Margulies SS. Alveolar epithelial ~surface

area—volume relationship in isolated rat lungs. J Appl Physiol,

1999,86:2026-2033.

[20] Tschumperlin DJ, Oswari J, Margulies AS. Deformation—induced

injury of alveolar epithelial cells. Effect of frequency, duration, and
amplitude. Am J Respir Crit Care Med,2000, 162:357-362.

(Wi F 197:2013-02-25)

(A SCHR - 207 )

579-585.

- BT P a2 -
AEWEIMMEUTHFREEERERS: — L P OIGKRIRE

FORE B TR A AR FIRR I 09 AR B, B AR 7o 73 S IR Ao 4 Ak 75 m] e 2 B 325 L (0 B A gE 45 SR i A — 3K,
I, INERIFFE A GLEAT T — OB 2 x 2 MR . A58 A SRR IR 96 [ K R 11 40 A~ EAE Wadrei s (ICU) hir)
1223 BIFTE 2240 B 2 U 15 ZE ML < EERE SR B AL 53 o0 4 S Bk I sobit S A RlA T L 22 RN B . iR 7E A ICU
24 h WEtE SN g A S E B T AL . EE AN TR AR R 28 dRIER . IR LI SXRAIM L, 1552
B AR B AL FNIET T 10 3 28 d R IERAT T a3 (32.4% Lt 27.2% , E# L (OR) g 1.28,95% 1] {5 X [] (95%CI) g 1.00 ~
0.64,P=0.05); BENAEER K 6 > PN LR B (B TH 1m0 s 4 Sl I e X 2 T e oy i SRR R M X PR A 1) 2 A BRI S i), B
ABFI%T E 28 d I LR TEAT S (30.8% L 28.8%, OR 29 1.09,95%CI 1 0.86 ~ 1.40,P=0.48), 4 H A BRI LRI
BEXF(P=0.83), I, BFFE A BIAA , 7300 1 FH A 2k i ol bt S A7) R BE 03 FEAE £ 35 I R 10U 5 1 LA S B Ae s ]
RE 2N 2228 B 520l JR A (BB T XU

B LA, A, %iF B €N Engl J Med ), 2013, 368(16): 1489-1497
L i 2 XE HE R B BE 52 B S b I L BB AE M AP 5 A B R SR
TEFRE W B9 B (1CU ) SR ST X 1) B s 4 7 25 A SR (3 2 4 3 i P AP AR 88 € 1 25 R T ( MRS A ) #5453 I I
AT 2R 2 ML DRI 30 9 T BT 25 A SR S 2 T8 7 A S PR SRR () B R SRS, 3 X6 MRSA 5 RS R gL L LT 22, SRy, 2B 1
WFFEAF AT T — IR BENLIR S, B 7E LR I B i SR 845 o F9E A DURE A BE R S BE BERIL AR 3 AN [T 1 S s
ZH : MRSA i #5153 B3 SR M 2H A B0 XM 1 AT T 2 e R e 2 3 O A 2 R 2 . 4551 0 43 RSB .74 4~ 1ICU
74 256 Pl E AL, S5HEERIKT A, T FUH AN I AR 23 25 HY MRSA A XU LEAE MRSA i FI14 B FEME 20 0.92, 47 55 HE b 41
B2 HEOR IS 2R 0.75 , 330 B 20 B 25 e A SR MG 48 0.63, PAELIAN 0.01. BLAh, S5HREER/KF Hedse, 76 1 U1 ) AT AT B Ak 5 [
) I SRS TE 3 2H TP B AR 43514 0.99..0.78 Fi1 0.56(34 P<<0.001 ) 3 55 A TAN S s ZELAH LU , X738 (14 200 P& 2 o AR5 Wi 2 i !
FARML TR A R A2 TFIE A BRI R A5IE, 76 ICU BUFFI il RE A, 3 A 200 B 2 s AL it 8 0 A5 3t/ e PR
MRSA (ARG R Ao [ 4 5 | 1) I R %
T LLEK, AR, % B (N Engl J Med »,2013,368(24):2255-2265
FRNEPEEEETRECXES
B IRAFR A (AT 18 ~ 50 % )FEIE B F AL TG B BAR A Z | i BAEAEA R T i PR 2 v s b4, 5 1 ik A ih e %
FIBET ARG . UL, 2205 A BL A T T — T RGRETE BRI ST , B 7E T AT 2 fp A G iR I R A T 1 B
FEH . WFIERT4 1980 4F 1 H 1 H 2 2010 4 11 A 1 HIIRISCH: T4 =2 P 5 R 2% B2 2 v 9 6 8 P A e . ¢ 7 (TIA |, 262
) i i 2 v (606 161 S5 L1 6] 3% AR S 18 ~ 50 45 Bl 11.1 4% ; EZEMAEFR R &0 30 d IG5 FETR
B 20 4E BIFET IR DL . A5 AL 193 il (20.1% ) ZERE DT BIRIZET S, o TIA 5 20 4 BHPET- XU R 24.9%(95%F]
{5 IX 18] (95%CI) 4 16.0% ~ 33.7% ), WL PG A o 2 26.8%(95% CI N 21.9% ~ 31.8% ), f5 A L ILHFN 13.7%(95% CT H
3.6% ~23.9%) . 5 AFEA LG, B2 op BB FE T KUK I TH i TIA BB PRIEALSET LRy 2.6(95%CT 2 1.8 ~ 3.7 ) , BRI k4
FEE N 3.9(95%C1 K 3.2 ~4.7) N LR E R 3.9(95%CT K 1.9 ~7.2) fESLPEIRASh & b, B RS 20 48 BIHRIE
R T LM BE (B 33.7%,95%CI1H 26.1% ~ 41.3%; &t 19.8% ,95%CI 2 13.8%~25.9%) . AL, B98N 515 4518, 5%
A EL AR A B3 20 ARBET AU T T, 3 125 R I DA = A4 ) EE
B LA, A, %iF B (JAMA ),2013,309(11): 1136-1144



