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Abstract:

aureus( MRSA )and methicillin sensitive Staphylococcus aureus( MSSA )so as to provide a reference to evaluate their association

[ Objective | To analysis the difference in enterotoxin production between methicillin-resistant Staphylococcus

with staphylococcus aureus food poisoning. [ Methods | Meta-analysis was used to evaluate the data extracted from published
articles domestic and abroad relevant to comparative prevalence of the enterotoxin-producing isolates in MRSA and MSSA during
1992-2008. [ Results | A total of 7 articles were retrieved. The overall effect indicator RR( 95%CI )was 2.18( 1.58-2.99 ). The
prevalence of the enterotoxin-producing isolates in MRSA was 2.18 fold greater than in MSSA. [ Conclusion | The probability of
enterotoxin production in MRSA was far more than in MSSA.
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Table 1 Basic informations of all included articles

RFAEN (=4 P LAl 7R S R
Published year Authors Country Serotype of Enterotoxin detected
1995 TAE %6 H 4% ( Japan ) A,B,C,D
1997 SCHMITZ %" 4#[% ( Germany ) A,B,C,D
2003 ENDO 2% H 4% (Japan ) A,B,C,D,E
2006 KIM 219 5[ ( Korea ) A,B,C,D,
1997 [picaE 10! 1 ( China ) A,B.C,D
2004 Je g 1% ( China ) A.B,C,D,
2006 AT 421 hE ( China) A,B,C,D,

TEA T SCHRTR, s AR T H LA B C. D
47, Fr ) 4 REBOMEN T E R AR R ik A TS
RAREE AL B CL D BYJ 3 5 05 B (04 7 BR A TR O
SERRZ AT o HSCHURS B 4 2.

Fx2 FTBMNNTLE R T
Table 2 Data of all included articles

. MRSA MSSA
BE I o " e =
Author AL FeRERAR PR (%) YR R AR PR (%)
Total isolates Enterotoxin-producing isolates Ratio of enterotoxin-producing isolates Total isolates Enterotoxin—producing isolates Ratio of enterotoxin-producing isolates

SCHMITZ % 181 72 39.8 100 36 36
ENDO % 17 14 82.4 40 16 40
KIM %5 172 123 71.5 80 39 48.8
TAE % 58 48 82.8 231 99 429
AL KA 134 126 94.0 126 38 30.2
PRk 60 60 100 40 8 20
T4 67 63 94.0 63 19 30.2

2.2 Meta 5-#7

221 —EHMEAR  XTROFIRE RS T EEGE . s
/R P < 0.00001, i@t 4e 5 O A B i R IE AT 15— 2tk
KB 5 — % G P, P> 50% B3R RAETE S v 2, 4
WIS RN P = 87% > 50% . PGt Bin i s £t 2
(A7 AE SR, R FH A LS A A 500 A5 R

222 MRSA M MSSA Z |4 7= g & ZhF ot Iraiissh
LTI 1369 MRdx i R 2 Bk, THr, MRSA A 689 £k, 774
7 £ B4 506 Kk, 5 73.4%; MSSAA 680Kk, P4 £
2558k, 1 37.5%0 ASTTFEIALEE | FHOCAE RS K& 95%
AMF X AN 3 fiR o SR FBEALSON RIS 75 0T e s
SURRAH R 2.18, 95% AT X 1] 2y 1.58~2.99, 45 . 3 W] MRSA
FEREAR R SE MSSA 119 2.18 i, MRSA TR bk ™ 25 I 7 R A i
KT MSSA,

#3 MRSA I MSSA 2 BF=FEERR LB Meta DT R

Table 3 Results of comparative prevalence of the enterotoxin-producing

isolates in MRSA and MSSA with Meta-analysis

g RSyl DR AEI 2 R 95% P IX 1)
Author RR RR’s 95%CI
SCHMITZ 4 1.10 0.80~1.52
ENDO % 2.06 1.33~3.19
KIM % 1.47 1.15~1.87
TAE % 1.93 1.60~2.33
AR 3.12 2.38~4.08
FAf S5 478 2.63~8.71
s 3.12 2.13~4.56

FRARE (forest plots ) J& Meta 73 By 45 S (1) —F i R BB
W €2 N VA =S R = P I R [ S e S Y Sh Tun g [ R 54
THZIEREZ NI G IR | EHLMR I AT
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M, e N7 ZEI M58 4 Ab T3 AR A I JX W] MRSA il

MSSA Wi 4 o €04 % KA B bR Z 18] BERR AR 1 22 2 et

FE.

MRSA MSSA
e & HARS SR EE AR A 52 2
Author FERERREL rabRE FERERREL MbkEC Weight(% ) Risk Ratio M=H, Random, 95%CI Risk Ratio M=H, Random, 95%CI
Events Total Events Total

SCHMITZ % 72 181 36 100 14.8 1.10[ 0.80, 1.52] —f—
ENDO 4§ 14 17 16 40 13.0 2.06[ 1.33, 3.19 ] —a—
KIM % 123 172 39 80 15.7 1.47[ 1.15, 1.87] -
TAE % 48 58 99 231 16.3 1.93[ 1.60, 2.33 | -
RO KA 126 134 38 126 15.4 3.12[ 2.38, 4.08 | -
¥R Pk 5 60 60 8 40 10.7 4.78[2.63, 8.71 ] ——
e 63 67 19 63 13.9 3.12[ 2.13, 4.56 | —a
Total events 506 689 255 680 100.0 2.18[ 1.58, 2.99 |
Heterogeneity: Tau’=0.15, y*=44.55, U=6( P <0.00001); P*=87% >

Test for overall effect: Z =4.80( P <0.00001 )
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Figure 1 Forest plot of Meta-analysis
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Figure 2 Funnel plot of Meta-analysis
3 g

Meta 73BT XFR A2 A3 ILEE 204 oo i, Hk
AR ORI Z2 AL TS B eI SR 1] 5 A0 A R it AL
RN TIALE I, LRttt PR GET BN, AT
XPRFFEAERAEA TN B WL, FELH P o BEAT Meta 7349 F i)
TR IR S ST AEE | PEOT AR — B | SO Ak
WA T DR AN R RE T (1 (o) RS 7 BRI e

SN A AU AT — S SRR R T I RFEAS FPli S H 17 MRSA
FIMSSA [ FE 0, AFIZAE A 1A R FH Meta 4341 7 4
P TR R 1 DX A T2 B PPN A DGR

SWEOMARE oM T ARAE P Hisayis,
TE—E R T AR R . Y AMHE L & X S i A —
FEREMGERZ GRS RS &% ORERE T
Z ( Staphylococcal enterotoxins, SEs Y24 EL A A, B, C, D,
E.H. G, T4 JURER, &—gL il iE F T RH R #EE
SEM R,

MRSA J&— 1 25 %2 1) 4 Bk M e o B DI I 1A F2 3
TEX— PR T IR A 81 & R ) KA SN P i 43
A7 © 2Bk 3% 35 . NORMANNO 2575 160 ¥R S W 1k & b 43
5 MR 194 4 B 0 4 7 BR R HR R I 31 6 Fk MRSA'), de NEELING
SEXT 540 3k JB SE 3 1 AT 22 EA TR R BRI P AT 200 Sk AE Y
B LA AT MRSA ',

FIIEH B —FE, MRSA R~ E & MIER R, A
R nEE A MRSA 5 e i b A T RE R A Wb . 1645
MHRHTFEZR P, AL B, C. D 4B RHHEE, HEN5IER4
WO EER A S P oy 2 02 BRI H B R A
X 4R R B ERE FENA R T IR TS R, R
SCHMITZ 25 FIF I8 45 H2 5B 7% MRSA F1 MSSA 22 [8] ()7 B bk 24 AH
T FIAT 6 T MRSA FEREEHRR Ll 70%~100%, T MSSA (1
PR RE ARG K 209%~48.8% , H. 4 FLIGIFSE (00N 48 b RR 15
KF1, 95% nl {5 XA ARG 1, 6 WHF5E 4 4 00 RRERTF
2, R RRAE N 4.78, X R R ZHI W5, MRSA 7~
A B w5 R R AR = T MSSA . Meta 204 HH 4 545 210 4
SRR TR ARAR L Y1 P 45 R A IESE T MRSA Fl MSSA
H PR R X — 22 R A SR .

ARUR Meta 23-H 19 SCHR A3 20 455 [ AN 8 21 19 A T
RFRIISCHR . i TR0 5 10 o8 v 2R B0, ARZR
APk Jo 2R B SCHR HP B A 285 SRASTEAN , {WUAHSE MRSA 7= ik
T BAT MSSA J7 BERR B , SURA i 5 R R it b, 5988}



- 304 -

S HD EE2% 2010 4F 5 A 55 27 555 581 T Environ Occup Med, May. 2010 Vol.27 No.5

WA AN I L 1 — 5 O R, 5 2% RE A BN A B SCIIR%R
R, A T o TRV L 48 (0 4 4 IR TR 7 R A
W TTEARZ , ANBEE S22 W vk (ELISA )| S5 b SO,
a2 B4 S PolymeraseChain Reaction , PCR ), FUI AL
BRI (RPLA ) 0230 g A 43 BT ) SCRRAS J2 #8 R F [)— i 5 1
ST o A58 o B G4 W 3 BRAR 5E Review Manager 5 %%
{447 - Review Manager f&—3X H TN Z 1 Meta 5387 %l
Bk, EALAT AER B SE B Meta 20 M1 S AR A5 A, B AR bk
B 23 B g 2R LB FRIE U, 7T DA 2% ) Meta 230 A7 1)
ZH . H T B eI S I RE 7R R R
Pl o 0 B A 2 LR >4, WS b B U < 45 o A ey
5y, RUURFAE R A I, (H2 T8 AR BFFE SOk 4D
X HW IR A TE LI o X BERT T Ee &8 SR () AT {5 ) 7T i
CIE I E R A5 B A S SRR I AN i L, 7T
WS ACAEAE P I T, 18 PR Begg BRAHIGHE |
Egger [543 1 iR A R R MM R, i — 2058 A0 I Y
Meta 734 TAF

B TEREAIR Meta 70 AT )2 B8 T MRSA HI MSSA 2 [
P TER MERAAE G B 22 5 MRSA 17 SRR T
IEH e E ORERE . TSR OHaREEY i SHEA
M 75 R R A DG, ST IACH MRSA AN B 2 (10 Jk g
BOR B, RS R A AR E B PR HER EE
FEIS R 3R o AT T 4 ¥ (0 AT 26 R T 12 P 2 1 XUR: T A, o7
20375 15 MRSA IYFEI , FHAEZ i 18 XU 8 3 b 30k O X )i
HOFE T, LAGE— 5 BRI ROk A 4 8 (A A A BRI B 7
Y XU

Sk

[ 1 JU.S.Centers for Disease Control and Prevention.Surveillance for
Foodborne disease outhreaks-United States, 2006 EB/OL |.[ 2009-
08-01 J. http: //www.cde.gov/mmwr/preview/mmwrhtml/mm5822al.
htm

[ 2 ]BAHK GJ, HONG CH, OH DH, et al. Modeling the level of
contamination of Staphylococcus aureus in ready-to-eat kimbab in
Korea[ J |. ] Food Pro, 2006, 69( 6 ): 1340-1346.

[ 3 ] FRZE. BAR KL RPNENBOK—F A IR iaAR L1 ] i
£5F 0], 20000 14): 41.

[ 4 JZETOLA N, FRANCIS JS, NUERMBERGER E L, et al. Community-
acquired methicillin-resistant Staphylococcus aureus: an emerging
threat[ J |. Lancet Infect Dis, 2005, 5(5): 275-286.

[ 5] B5%, MifBIC Meta-analysis XILAEGRATR A0 FHL T ] e
WATH A4, 1994, 15(6): 363-367.

[ 6 JTAE T, KATSUKO O, AIKICHI I, et al. A Retrospective Study of
methicillin-resistant staphylococcus aureus clinical strains in Tokyo
university hospital [ J |. J Infect Chemother, 1995, 1: 40-49.

[ 7 JSCHMITZ FJ, MACKENZIE CR, GEISEL R, et al. Enterotoxin

and toxic shock syndrome toxin-1 production of methicillin resistant

and methicillin sensitive Staphylococcus aureus strains [J].Eur])
Epidemiol, 1997, 13(6): 699-708.

[ 8 JENDO H, HIGURASHI Y, OKUZUMI K, et al. Changes in drug
susceptibility and toxin genes in Staphylococcus aureus isolated from
blood cultures at a university hospital[ J ]. J Infect Chemother, 2004,
10C1): 8-10.

[ 9 JKIM JS, SONG W, KIM HS, et al. Association between the
methicillin resistance of clinical isolates of Staphylococcus aureus,
their staphylococcal cassette chromosome mec ( SCCmec ) subtype
classification, and their toxin gene profiles[ J ]. Diagn Microbiol Infect
Dis, 2006, 56(3): 289-295.

[10 ] BRIk, SRAERE, FhKHE, 45 TR T4 00 bk 4G 2 (040 BR A (1 ot
AR AR | AR B 3R 2R, 1997, 13(5):
377-379.

(10 e, BRI, Airsy S 1 B 400G b e (00 2] BR TR B 75 3R G
LT ) EAIEBA, 2004, 20(5): 519-520.

[12]) 220k, BZE, TREE . 4 8GR 4 BRTA A 7 2% 00 K D NS 24544 43
BrL ) Bl B2 deat, 2006, 6(7): 785-787.

(13 ] BRWIE, #HUE . Meta S0 S BTk R S A0 B T )58 — 5%
KR, 2006, 27(4): 449-450.

[14] #h3cm, —J8, 48 S0l . Review Manager( RevMan ) —Ilfii i< [ 4=
i) Meta 7P BUAFEEL T | AIERE %, 2003, 3(4): 234-246.

[15 ] AR, Jy BREE . Meta 73 B9 8 DL a5 [ 1. 9 0E S 272, 2002, 2
(4): 216-220.

[16 ] Heflide, JLHE, XISCHE, 55 . Meta 23 M1 & Fe btk s 1 1R 500 5 b
LT ] AP EAEIEE 25K, 2003, 3(1): 54-94.

[17 ] & #i& ¢ . Meta-analysis 77 %5/ 281 ) . BAE WFSE, 1995, 24(6):
380-382.

(18] Miufl, & 3CHE . & W aaRm iR ) | BUEY ¥4,
2008, 28(5): 86-90.

[19 ] OMOE K, IMANISHI K, HU DL, et al. Biological properties of
Staphylococcal enterotoxin-like toxin type R[J ]. Infect Immun,
2004, 72(6): 3664-3667.

[20 ] NORMANNO G, CORRENTE M, SALANDRA G, et al. Methicillin-
resistant Staphylococcus aureus ( MRSA ) in foods of animal origin
product in Italy[ J ]. Int J Food Microbiol, 2007, 117(2 ). 219-222.

[21 ] DE NEELING AJ, VAN DEN BROEK M ], SPALBURG EC, et al.
High prevalence of methicillin resistant Staphylococcus aureus in pigs
[ J]. Vet Microbiol, 2007, 122(3/4): 366-372.

[22] o B Saa0 TA%EIMISHR, Jbat: AR TA: W,
2006: 368.

(23] 25 . B AT BRI B A RO HE () ). [ TR R g A
&, 2004, 14(4): 392-395.

[24] T, ARz, R, % Stata ZAFTE Meta- 43 H1 & L PE W AR
BT L) ) BURIIB 2, 2008, 35(15): 2819-2822.

(Wi EE: 2009-08-18)
(giffh: TH; RO IR )



