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Abstract ; Objective
aureus(MRSA) for improving clinical therapy. Methods

To study the resistance of panton-valetine leukocidin(PVL) positive methicillin-resistant Staphylococcus
47 strains of MRSA were isolated from various clinical specimens. The
susceptibility of the MRSA strains to 14 kinds of antibiotics was tested by agar diffusion method. PVL gene was detected by poly-
merase chain reaction. Results Among all 47 strains of MRSA, the positive rate of PVL gene was 46. 8%. The resistant rate of all
MRSA strains to B-lactamase antibiotics was up to 100. 0%. The resistant rate to aminoglycosides, rifampicin, tetracycline, erythro-
mycin, ciprofloxacin, imipenem of MRSA positive with PVL gene were all up to 100. 0% .and to clindamycin was 95. 5%. Although
antibiotic resistance of MRSA negative with PVL gene was lighter than MRSA positive with PVL gene, the resistant rate also ex-
ceeded 88. 0% and was not significantly different with MRSA positive with PVL gene. The resistant rate of MRSA to trime-
thoprim/sulfa exceeded 90. 0%. No vancomycin resistant isolate was found. Conclusion The detection rate of PVL gene positive

MRAS was relatively high and PVL gene positive MRSA strains might be seriously resistant to antibiotics with multidrug resist-

ance, causing clinical treatment more difficult.
Key words: Staphylococcal aureus; leukocidins;
it FF 4R P bR 4 7R 9 ) 7 2K B (MIRSAD 2 5] i = Bie JBR UL 1
HEBOR A B A DU AE I R )iz T MRSA f i 25 7
AE™EI R 2|2, " R AR (PVL) Y MRSA #
JrAE R R Y S S B R T AR A T . MRSA JE e
I A7 B R AR R L G R A B I ] L [R]  4
R T UIE AR RS AP 47 #k MRSA #E47 PVL
e R D00 A 25 R 56, AR PVL 2R B MRSA (9 Tt 24 4%
FOBUMAE R RE T .
1 #MHE5FE
1.1 FEHCRIE 47 Bk MRSA 438 H 2007 4E 1 H & 2008 4
2 H A BE B I B VR I L IV N S 5 IR A B i g
TR RV R B TR AR B B A AR o 5 | ) S A
AL TCE B SR BEE MR ATCC25923,
120 50 B2 PR BRSO 25 A & ik PC20 1 T 56 [E
DADE-BERING /& #] . PVL ;| f) PCR 5| 4. Taq DNA i,
10 X G2 v ik « = Wi IR 0 S B A% 1 (ANTP) \MgCl, ¥12 i A
YITRERERAR M.
1.3 514 M4E GenBank %A i 5 K 7 5] X 2% kL3 ] A

drug-resistance

Tt PVL 51 B LAY TRARAE &K, Pl:
5'-GTG ATG GCG CTG AGG TAG TC-3',P2.5-GCT GGG
GGT AAT TCA TTG TCT G-3',

1.4 PCR RN AR R B #5420 pL W& & : Tag DNA
1 pl, 10X B 2 uL, BiAR 2 wL. 514 4 pL.dNTP 1.5
pL o Mg™™ B F 2 pl, BUFE K b 2 & Bl PCR I 4% 1
93.0 °C 2 min W45 P, 25 P 93.0 °C 1 min, B & 55.0 C 1
min, 2Ef§1 72.0 °C 2 min, 35 MEH . &5 72. 0 C ZE{{ 2 min,
PCR F=47E 2. 0 %6 ) Bt JI B 068 e I ¥ ik - T8 Ak & B8 W e £ 20
min, Wk JG BEE S R GRS R .

1.5 WR%EE RHA WalkAway-40 B4 8 3 i 4 9 5 Hr 4L
Y0E A WO A BRI L SRS T A0 A MRSA, MRSA i
WU e o - A0 R B B AR /N TF AR T 19 mm Sy ifit 25 410 7 B
HRFEETF 20 mm HHRD .

1.6 ZiHuA5  SRA A P H0E I E MRSA X 14 Bt i #
BB P, 25 R ) 2 B NCCLS M1002 S13 3¢ 4 /Y 8L 52
47

1.7 SiitaEabs RA SPSSI7. 0 S8 iF 8448 i 17 48 11 2 b



24 - T 4 (2

FREK 201251 A% 334%% 18 Int] Lab Med,January 2012, Vol. 33,No. 1

I, FFEAT ¢ W5, P<<0.05 HBREFALG I ¥E X,
2 % 7

2.1 PVL JEFEKHAELL 47 #k MRSA 1 PVL B [ K iy %

46.8%(22/47) ,PVL JER Y PCR ML 3K &5 SR OLE 1,
123 45NMG6G 7 8910

8.PVL [iﬁlﬁ**a
E1 PVL EE# PCR k&R

2.2 PVL LB B MRSA X 14 i 8 570 09 24 S0 56
S5 PVL ZEBH M B MRSA X} 3-P9 BE e 25 & LB T
F AR DU R LR AN A i R ST )
AR M AEFER LR ER S LSRR

#1.

x1 PVL E E PR BAE MRSA 3 14 FH B 5 By

HEREER(X)
PVL Ak PVL BH
U
fiif 24 % RS Tiff 24 % IURES

S 6 09 1y 100. 0 0.0 100. 0 0.0
HHEE 100. 0 0.0 100. 0 0.0
ORI 100. 0 0.0 100. 0 0.0
Sk 00 g e 100. 0 0.0 100. 0 0.0
] B 94 bk 100. 0 0.0 100. 0 0.0
ENETV N 95.5 4.5 92.0 8.0
TtiER 0.0 100. 0 0.0 100. 0
) 45 100. 0 0.0 88.0 12.0
7N 100. 0 0.0 96.0 4.0
5205 i 9.1 91.9 8.0 92.0
W i A R 100. 0 0.0 100. 0 0.0
LEHED R 45.5 44.5 44,0 46.0
7SRO 100. 0 0.0 96.0 4.0
LER 100. 0 0.0 92.0 8.0
3 a9t i

MRSA Tt 2 ¥ FZEHL 2 th T 3845 4 i 1855 #1 J) PBP2a
B9 mecA kP, TR BT B-PA B Mg 28 0 70 R T 25 . mec A Jik
IR 4 3 €5 3 4 R 1 e €6 1% & (SCCmee) Ul T DNA 1) 55
JrBe b . SCCmec f&— A~ 454 mec B K &4 A (¥ n] £ 3 £ H
& o SV BRI 24 ik DR AR EG A T T R T 25 4k TR R R AR AR
F R it 25 5, T 5 30 MRSA X915 7 2 & it 255 . PVL /8
F synergohymenotropic & % % it » f1 Luks-PV ZL[H fil LukF-
PV 3 PR 4 fith 3L [7) 5% 5%, 7 4 1 A B4t ol O 8 5 3] SCCmec
k. PVL E:PRE b 4 8 (5 5 %9 B3R B 52 4 SCCmec #8 A LA 77
I 0 5 4 35 A 55 0 o T Ao R T A S AR AT T TP L RES . PVL
ST DL RRIE A 18 32 20 0 % B L 36 . 3495 40 e e, 52 3

20 L 5 A o Bl 4T PVIL B[R ) MRSA SO o W] 8 38 T %A
47 PVL LK ) MRSA™ , ABF 55 47 # MRSA 1§ PVL
SR BHE SR 46. 8%, SIMVEERS T FHa AT p R AT . = T
KA S TR Y 45 R L R W PVL 9 MRSA EIG R E &5 A %
7R P EL A8 s R S NG IR e B . 2 ORI 45 R R L PVL 3
A BE P B P MRSA X 3-P4 B e 26 31 1 770 2 100. 0 %6 1 25, X
Je U B 2 MR L 43 Sl 45, 56 44, 006 X B T
e B A AR, TR B TE 90, 0% L L R R R T O R T 2
Pko PVL ZE N BH M MRSA X 2 305 28 ORI 48 S DU 3F 2% .41
R AW B W8 S5 HLA F4 FR T 25 %) b R v Ak g
RN 2558 95.5% , PVL JE[F Bt MRSA XF_E 3B Ht i 7 1
it 24 P A X A e (EL T 2 St A 88. 096 LA b, 2 41 [A] i 24 1 L
BRI F 5 X (P>0.05), 7] A8 19 J7 H & MRSA it 24 14
Ak ™, PVL AL B it 25 #  52 m 7T /g 36 30K | ok
PVL B PR 41 1 1) i 24 PR 02 45 A 5 A fR ik — B . 45 2R
FK W MRSA 251 H AU NS EMZG AN T HER.
A5 B s PR R PR AR AT, 5 SOk R T 5 SR — B, SRR R
BT MRSA 55 8% Y vl L8 B P H 25 3% C 3 B, 1 ik
YR HER . EFHEHT TR AL, HELEG
PRIV FH 3 2 v 4 B ol B R SRR 1) b A AR T AR X — S R
M ERIBITTEEREYERERFEN L™, W
I T 53T 9 7L A R 30 E T R BT BT 0 R A B 2 e
BRI S0 R 2 g g xoF PVIL 3 9B MIRSA A 3l 5 38 59 50 50 0 1
JEHAFA T PVL 3L B PH P MRSA 8| 2 ek o 45 28 A0 1 41 1
Foee

MZ L PVL HEH M MRSA 7E I KK 4% 2 88, il 25
PRI I 5 2 T 25 REAE L G T I R BURSIR YT MR .
BE— L WF I HEA B0 5 K L MRSA BT 25 550, 8 4 )5 I
HE 240 B 1 T 245 L T IF A2 T 4 e B R0 B I AR A B (8 B R
HERS AR I

£ % 3Lk

L1 SRAE , fvish i . s, 5. Tk Y 460 04 bk 4 00 €00 700 280 3R 1 1) T 24 2 I
H: Panton-Valentine 7% [ 40 M1 2 3 K A A [T 1. o [ 25 5 2% &
2010,21(2):127-129.

(2] SROTER, FIAERE A5 WM, 4. FRBE 2003 ~ 2007 4 4 0 (4 7 4 BR 1
TG B 25 VE A U LT 1. A BE Y 2% 35, 2009, 28 (11) : 145-
146.

[3] McClur JA, Conly JM, Lau V,et al. Novel multiplex PCR assay
for detection of the staphylococcal virulence marker Panton-Val-
entine leukocidin genes and simultaneous discrimination methicil-
lin susceptible from resistant Staphylo-cocci[ J]. Clin Microbiol,
2006,44(3) :1141-1144.

L4l wgfe, X0/NgF 2305 55, Sk fL 78 T 40 ) 9 10T A 00 Y40 1
5 PR A B I AR P P LD [ B G 3 2 4 2% 35 2006, 27 (12)
1085-1087.

(5] FRE AL X 4 08 60 30 28 BR URT 0 25 1 % S MR 3R 8 5 it
25 AL, H R B0 PR 22 44 35, 2009, 30(3) : 283-284.

(6] FERIE, FEGEHE 75 0. T TP 40 78 bk 45 B0 € 780 26 B T T 245 S IR e
BT R AR MO R L], B E &g 5k y7 24 #2010, 10
(1):72-75.

(7] Az W e e, 0 % 1 A0 M 3R IR 46 B0 € 40 2 B T 1y BF 50
JELTD. A % 44 75,2010, 22(8) . 763-765.

(8] PMEE. THEAE. 50 B B 4 0Y Ak 4 28 (0 4 4 Bk i PVL 5 R
e A 23 B [ 1. v A B B g e 2 2% 3K . 2009, 19 (12) : 1471~
1474. CR#e5 26 30



¢ 26 T 4 (2

FREK 201251 A% 334%% 18 Int] Lab Med,January 2012, Vol. 33,No. 1

1R IM B LE SN IL-17 .1L-6 K KF
BT X (=34, 4,17, 8) s AWML P TL-17.1L-6 33k
K R TR M (r=22. 3,14, 1), 1% & 11 55 %3 I8 414 L
(t=10.1.19.7),
3 it it

IM J& Hy EB 3 8% 3 51 09— R 20t 300 S0t ek e o
RN AR ERBREZREN SRR, BILEN B
I A0 2 EB B 0 M SE A0 . % 40 MR T A EB R B %
NSRRI Y 1 B O I N R o R o
[FIHS 51 T ok 4 40 A 3 20 5 B, ot aod A S AN 5 U L R %
RE AW o i LA AT 5 5 R G e 1A N o B U A7 A

Th17 40 i & B F X5 55 50 v A B 5% o il A B &
(EAE) B G 515 S 1Y K75 46 (CIA) i WF 8 . Th17 40 g 3= % 4y
WIL-17(IL-17AIL-17F ) R R FREERAEM. 250
B G A AR AE I, 5 S g AT e EE A B L RE
g,

TL-6 J& 4 P9 1 25 40 L 7 A= () — Fh EL AT 22 i A= ) 0% 1 ) o
W T, UPRTT A 1 B 40 B . R 2R AE 4N B T R 4 Y
R T SR B I R A R R ST E DA T R
FLAT B 1) o B PR Y AR Y A 2 1A R L B 958 BN 1) T B4
P, [ IL-6 J& Th17 41 43 4k BF 26 250 4 3 3l B 707

B Al & Thl7 40 iy ik 322 &R A FCM #E 17 il 4
A0 R Y0, A0 2 PMA/Ton £ G - % 3 [ 8 F0 i i, 7]
DATE B A A0 K 43 A 43 W6 TL-17 9 Th17 400, 4F & % 30
Bl IM B LAMNH CD4™ T 4 ey 1L-17 . 1L-6 B RFsE £, St
W TL-17 \TL-6 ZKF- B 8 T % B2 (P<<0. 01, T W] 8 L7
EB 5 8 YL S5 - B 40 M 5 8 3 40 Hopr R M b 2 R A s,
P52 T 40 A s B3 20 A Gy 1oy 288 ) 00, CDAY T 4 i
3 3ok 43 006 22 Fil 40 R Cln TL-6  TGF-R 26 i 97 1 CDA™ 411 g
SEALIE Th17 400, Th17 46 i 530 TL-17 55 H At 98 A 20 g 15
F (i TNF-o) ik A F (i MCP-1, MCP-2) il & 57 45 )& 25 1
it 1) 2 35 . 51 28 RF AN AR i R AL SR A5, A AR A RN,
Hou % B 78 & B, IL-17 RE 2 3 5 G2 M 5 R L JF 2 5 9%
TR 51 Y 1 1 O E B R R kR . TL-17 BRI T A
T HFIR G 8 ik G o T R U 40 R 0 AE I AR s M BHL IR CTL
20 0 % 495 L 200 60 OF 44 R S #E Y R S Ek gL 3R 7R Thi7 40 78
IM & 25 B . ORI IL-17 A 5% B 75 R 40 i

AR 0 240 M B T 20 M6 9 % 1 T A DA TR BEL Lk 7 I L ) a8
it 25 5 15 A 4T 5 L TL-6 SR 0 T MR A B 34, TIL-6 35 5 Th17 41
M B A 28 0 2 . {H IMR 0 BB L 1L-17 V16 K F- 45
T BEZH (P<<0. 01) , 3755 41 Jfa PR~ 7K1 v o bR 8 2, 40 i
PR F 2 15 S 8 40 405 10 R T B0, L LA 7% Ak T S 88 IO BOIR A
W GBS ROLHLA B S Th e oK 76 K

25 L r ik IM B LANE A7 AE 5 5 19 = 9 Thl7 40, 3
K555 15 35 Bl AR 5% 2 0 TML 8L G 3 4R 25 A0 L B4 4 b
o A I R 3 R G 2E IR T R0 R 2 4 DR KR
HA BRI RN E.

£ % 3Lk

(1] W36 TH05 . AR s Se LA LM 7 6. Je st AR BAE
Rkl ,2002:821-825.

[2] Wei L, Laurence A, Elias KM, et al. 1L.-21 is produced by Thl7
cells and drives 1L.-17 production in a STAT3-dependent manner
[J].J Biol Chem,2007,282(48):34605-34610.

[3] Kidd P. Th1/Th2 balance:the hypothesis,it s limitations,and im-
plications for health and disease[ J]. Altern Med Rev,2003,8(3):
223-246.

(4] Hy PRV 30K, 2 BORE DRI & IF 5 0 45 Leptin & 1L-6 ,CRP 1)
AAOETELT . T bR 55 BR 2% 2% 7, 2009, 30(12) : 1209-1210.

(5] s, 440, £ 0. 55, S W T8 R e L S0 g 3R 11 B AH ¢
AL PR KP4 LT 77 B S A e 2 4k . 2007, 29(5) 1 451-452.

(6] BRAaTE. Th17 40 B HEAE# 4 fe e B3 b 9 4 F LT DL B Bk 56
B2 .2011,32(2) :242-244.

(7] WA, EB T REAH G B0 5 S B N0 [0 ], [ A0 12 2 U 1 2 4
M,1997,20(6) :926-933.

(81 JEIWN % - W2, 40, 55 A% Y PE SR LA B 3 2 JE A0 T 400 S S 2
(17 i BRLRE 7 75 . 2003, 21(8) : 458-460.

[9] Rickinson A. Epstein-Barr virus[ ] ]. Virus Research,2002,82(1/
2):109-113.

[10] Hou W,Kang HS,Kim BS. Th17 cells enhance viral persietence

and inhibit T cell cytotoxicity in a model of chronic virus infec

[J]. Exp Med,2009,206(2) :313-328.

(e f B0 .2011-07-21)

(EHE5E 24 5O

L9 sk¥A.ATJ7 4, #5254 MRSA J (140 g 2 & A &% ) A1 SCCmec
S FRAT IR A )], b & 51697 2% 55 2009, 9 (4) ; 248~
251.

[10] JAfs = - #A e 4k, 232 ¥k 4 o €0 4 24 BR 81 00 I PR 43 76 45 1 I ifif 25
A Hr L), o E AR A2 2 35,2010, 22(10) : 930-932.

[11] &0k MRE S FRAT 5. Fbt 2007~2008 4F 4 # €4 4 4 Bk 17
fiif 2450 43 L], o e 5407 24 . 2010, 10(1) :53-56.

[12] SRARAE AR, el 4. T Y 40V AR 4 o €0 48 40 Bk 1 Y 24 1
By F- AR FT 0], B bR R 3 B 2% 4% 3 2010, 31(2) 1 131-
132.

(18] 2Rk, 2005 48 b & CHINET 4 45 5K 14 /% 1§ 24 1 43 7 L1,

JYe 54y 44,2007 ,7(4) :269-273.

[14] Micek ST, Dunne M, Kollef MH. Pleuropulmonary complications
of panton-valetine leukocidin-positive community-acqired methicil-
lin-resistant satphylococcus aureus importance of treatment with
antimicrobials inhibiting exotoxin production[]J]. Chest,2005,128
(4):2732-2738.

[15] Stevens DL, Ma Y, Salmi DB, et al. Impact of antibiotics expres-
sion of virulence -associated genes in methicillin-sessitive and me-
thicillin-resistant staphyl-ococcus aureus[]]. Infect Dis,2007,195
(2):202-211.

e fie B #7:2011-07-25)





