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Effect of single use and combined use of Vancomycin on drug
resistance of MRSA

Hui Zhai, Jia-bin Li
(Department of Infectious Diseases, the First Affiliated Hospital of Anhui Medical University,
Hefei, Anhui 230022, China)

Abstract: Objective To culture the clinical isolates of Methicillin-resistant Staphylococcus aureus (MRSA)
and compare the efficacy of single and combined use of Vancomycin against MRSA infection. Methods Agar
dilution method was applied to confect broth culture medium, which was used to culture 1x10" CFU/ml
concentration of bacteria. The mutant prevention concentrations of single and combined use of Vancomycin for 10
clinical isolates of MRSA were determined, and then the corresponding selection index and the frequency of drug
resistance were calculated. Results For the 10 MRSA isolates, the selection indexes of Vancomycin used alone
were 16-64, the selection indexes of Vancomycin combined with Rifampicin were 2-6, and the selection indexes of
Vancomycin combined with Fosfomycin were 1-8; meanwhile the frequency of drug resistance showed a downward
trend. Conclusions Compared to single use, Vancomycin combined with Rifampin or Fosfomycin can reduce the
mutant prevention concentration for MRSA, and narrow the drug-resistant mutant selection window, and prevent the
production of drug-resistant mutant bacteria.

Keywords: Methicillin-resistant Staphylococcus aureus; Vancomycin; drug combination; mutant prevention

concentration; drug-resistant mutant selection window; frequency of drug resistance

Wk H Y 2 2016-09-23
[ EfEEE 1 2508, E-mail : lijiabin948@vip.sohu.com

- 16 -



52909

W, A TR R A ARSI 2 %) MRSA 25 1E 5205

T3 B 2R BB RS A X 2 B,
Hh i A 2K 2 0 T T PR AR T bR 4 6 ) 4 R
( methicillin-resistant Staphylococcus aureus, MRSA ) 1Y
JEGE T 24 TR T R T R T, R T 2G TE A
BRI EE, X BT B RTEIRYT MRSA
R E B " Fi IR 25 8 AR AR (mutant
selection windows, MSW ) B e 40 A 2514 19 7= A=
FbRifE, WEIHC M 25499k, IPA I 245 48R B2 S5 e IR
ST, MIRIRHE AT %, Sea rAL
HAEZEZ L,

1 RS

BEHRIESEE

[ e S S o N W A1 R
2014 ~ 2015 4F LRI 2GRS . MY P A 24 1
PEBUR: MRSA PEIEHIR, I BARSERk ) 00 BA O B
ZE W H/MIE R E (minimum inhibitory concentration,
MIC) < 160w g/ml, 3£ 10 PMHEk. HKIES% R (5]
i€ MRSA 18 HFAE .
1.2 BFESHEE

MH 55553 (& Oxiod A ), THIRIR G FRAH
VLR AT, Aies A (FEE Oxiod 2AH] ),
32 R IR ES DML (F8[E Hettich A ] ), 22 S BN (3
AQS Manufacturing 23 7] ).
1.3 HEHYRIXF

JT i B R AR (LEEE 100% ) 55 2 AR (1K
RANECRRNEALE 99% ) W B bt h B2 kY
il ik 2 I AR (RET JREE (408 97% ). 6-
FRA A (500 mg/ L, ZE% 98% ~ 100% ) W H 5 [E
Sigma ONT o
1.4 MIC UE

e 77 A B ARAR LEAR R, KA G I IR
S FE AR EZE 5125 2010 AEFRE T RLE 1Y TEAR R AR
AT AT o BEXTBERE R A MIC I 2 W2 IR B
R, AR S IR PRI 2 R LR 5L 24 MIC
I E MLSE ', 2 6- BRRR AT ATHE LL 25 p g/ml 1Y
R I AB A
1.5 BMARERERNNE
151 &FAihg-Fme s AR BT 2y
ZRARUE ( mutation preventive concentration, MPC )

SEMRES 5 SCHR (7). B3RP0 7 AR EE,

1.1

Xof 17 45 b 25 40 B Y MIC, 25 ) MR EE 0 ) ol 45 T
FRAY 1 x MIC, 2 x MIG-+++++64 x MIC., %> ¥ Ji i i
4 AP, BEEAFHREE A 25 W o/ml 1 6- BRI A4,
o3 AR LR BB AR , IR ZE Y MPC A
152 A 2AdymisFme s B EERE
R JLZH N [ BEARL 4 1 ml Wed4s, [WISIACH] 1 ml RET
RREEH, WEEBEE N 4.0 g/ml, MH EfE 18 ml, #JL
PR REE T 90 mm BRI IR A . W5 A TR Y &
A 2 A RIS E s AR TARE, XA
AURE DB AR ER 4 DFEAS
153 MPC. #HIHAMBGIMEGN T BIER
WA VR R T MH B3 5235 (20 ml) 1, 37°C
PEIRIEIRAE PR R FE 12 he 3 000 v/min .05 25 1
W, BOUEPTR ARG 5D, dhE8 s i A ik
6 h JE R ELOHRAE,  FH B SR I R R v B
B HAEHITE 3 x 10" CFU/mL. K 22 Fi AR A A [ e i
(IR F-ARbR CAr, W M i 240 e VIR 38 1 T % VAR
100 ml, BFHIGSPRIKAETENR AR b, AS R Y Bt
NEMRAAREE 4 DREA, BAREARLRE 1.2 % 10" CFU
W 35°CHFE 72 h, DIAJCHN A= K W AR 25 Wik JiE
i MPC., PREATHZG PSS AR HE N . S PEFE S selection
index, SI) =MPC/MIC. TH£j4i4 = TP F il 1)
PRIVE A 1 IR T U . DL S 39K,
HUHE4ME
1.6 Sit=EFHiE

Bl R 1 SPSS 18.0 Geit#r ik, %R
BB = prfE2E (xxs) Fon, PIAILLEH ¢ K056, £
A T 225080, J7 2557 WG R LA LSD— K56,
P <0.05 AEFAGIFE L,

HR

MEZYE MIC tb3
Tl R R &R R 0 MIC 40
(0.950 +0.497 ), (0.009 +0.004) #1 (9.300 +6.325)
pe/ml, ZHrEMT, ZRAGIHFEL (F=19.491,
P=0.000), W% 1,

2

2.1

22 MEAYEREEAGFER MPC #1SIH
A\

R ST PR R MPC 43
A (7.800 3.584) 1 (3.600+2.011) weg/ml, J7
T Z B MPC 4 (30,400 + 14.095) wg/ml, 22
T 20T, ZRAGEE L (F=29.242, P =0.000 ),
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Tl R R SRR SRR RIS A ST 45
g (8.600+4.427) HI (3.800+1.932), RN
FHESE ST A(32.000 + 13.064 ), H: ST HLER, 2207 225041,
ERAGIHFE Y (F=35202, P=0.000), T &R
G R0 B R B G WA R 0 SLUL T 0l
ZHH] (P<0.05), W2,
2.3 AHEEX MRSA MZ5 R0

T £ B 1xMIC, 2xMIC, 4xMIC.
8 x MIC, 16 x MIC & 32 x MIC %} 10 ¥k MRSA ) i}
AR 1.50x 107 ~ 2.54%x10°, 2.42x10° ~
1.86x 107, 7.85x10° ~ 5.66x107, 3.28x 107 ~
1.61x10°, 1.70x 10" ~ 3.34x 10" fi1 2.34 x 10,
24 FHEBZRSFEFEESERX MRSA Mt 253
R0

T3 8 3R B B 5 R ARG FH X MRSA (1)
it 25 45 2% 43 531 Fg 2 1 x MIC (8.77 x 10°+7.28 x 10°)
M (2.68x10°+£2.07x10°); 2x MIC (1.23x10°

&1 3MIEZWE MIC L&

1.02x10°) FI (2.01x10"+1.21x10™") 5 4 x MIC
(420x107+3.34x107) Ml (626x10°+6.44%x107)
g, ZRA% X (1 =4.826, 4574 Fl
4356, P=0.003. 0.002 F10.001), 71 5% 504
G FH BT 2550080 T 0 B R R . WK 3,
25 FTHEZESHEBERESERI MRSA it
gz 0pA

NEREWRR . ThER SHRTEREMEA
X MRSA fTH 255552 53 5124« 1x MIC (1.42x 107 +
1.24x107) F1(2.68 x 10 £2.07 x 10™ );2 x MIC( 8.59 x
10°£1.03%x107) A1 (2.01 x 10° £ 1.21 x 10™° );4 x MIC
(1.47x107+1.43x107) F1 (626 x 107+ 6.44x 107),
H5 MR 3 P 29005 b, 207 2250 HT,
LREG#E L (F=16582, P=0.000), %
5B R RIS I 25008 5 FL R LA
Zrknik, ZRA%EE S (1=4.901, P=0.004),
N R SHER . FIHERTEE M 2555500 T
s Rk B Wik 4,

(wgml)

HER 1 2 1 0.5
e 0.008 0.008 0.008 0.008
HER 1 16 16 16

1 1 1 1 0
0.016 0.016 0.008 0.002 0.004
8 2 16 8 2

x2 FTHBRHARKEERX MPC #1 S| HIRIT

TR
MPC/ ( pg/ml) 32 64 32 32
SI 32 32 32 64
T8 + FlAa 7
MPC/ ( pg/ml) 8 16 8 8
S 8 8 8 16
ThHER + HER
MPC/ ( . g/ml) 1 8 4 4
sl 1 4 4 8

32 16 32 16 32 16
32 16 32 16 2 32
8 8 4 8 2 8
8 8 4 8 2 16
4 4 4 4 1 2
4 4 4 4 1 4

®3 ITHBEXESFETESERAX MRSA MZ55HZ A #00

1 x MIC 3.07x 10" 3.04x 10" 6.67x107 232x10" 221x10" 734x10" 531x10° 2.84x10" 501x10° 431x10"
2 x MIC 321x 10" 238x10° 531x107 200x10" 1.42x10° 242x10"° 6.65x10" 2.12x10" - 391x10°
4 x MIC 6.66x 10" 241x107 320x107 7.11x 107 242x10° 8.00x 107" - 6.33x10” - 2.11x 10"
8 x MIC - - - 1.00x 10” - - - - 1.66 x 10”
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x4 THEZESHMEZRBESERX MRSA it 255712 i 2201
2157 1 2 3 4 5 6 7 8 9 10
1 x MIC - 411x107 1.03x107 9.62x10° 4.06x10° 1.73x107 5.16x10° 521x10" - 2.12x 107
2 x MIC - 333x107 8.65x10° 4.01x10° 346x10" 859x10° 251x10° 4.22x10° - 401x10"
4 x MIC - 1.00x 10™ - 3.07x 10" - 3.34 %107 - - - -
3 itig —H.

BEEUAE R K, ANFBITERA T
B . (R T AT PN A L, S8GUE
RIE A — Mg, S EORET 25
B . Fe A MRSA,  HAE Be YRS A 200 B Bl ol
ik AR, BELTREREA T AT MRSA 1R
I —HRAAT N EZ L -t R, HRIERIFR
P EZ G AR <60%", X1E—EFLE FiE
W], MRSA C28 AR ZEAE, X7l 8 27 A if 2l
Bk, MSW HISIAH, 40 MPC {EASHIA: Rk

R, 2O IR T A B IS A, I HELA S
2 RALAREERHNT, W 252N A RERRE , i 4E 2 IRTEAQ

R AR FEME S LT LA, B mT D, e 4
B R AT 25 PR, AT LUK MPCAEAE N — A2
fabr. BHRESE " LEAH DGR IR 2T s i i,
SEEGFRAGIN 122 Bk MRSA A AR B kR AE 2 Ty
Bz IR MPC (AR ML, 15455 MPC 90 1A
ik 24wgml, A SEE T, B &0 B B N
16 ~ 64pg/ml, SEHES" —3, il ERIRMEHRA
HAVEE RIS R, MELGA B TIRCRE, Hif R
et R R S AT A RGN, A4
753

IR Y MR R S A E R BRAEIG IR
BYRIT TR T A, SRR, BRA AN
WL B2 % 43 ¥ 45,75 25 3K 7 ATCC29213 119 MSW 5% i
W4 ~ 4%, ZHANEL 5 " b T B RS
HAbZ ARG FHRBCR, 458N, %
R 5 HAbDUAE KBS N I, MK E R ST 20 &
W TR MfFE SR, 7&K Ehud ZRRxT
MRSA HA 5w 25 ok

BARFIAEF-RF 10 ¥ MRSA B9 MIC < 0.016 . g/ml,
MPC HI 55 2 00 (51 024w g/ml), W8 K 1
MPC U4 128 ~ 1 024 g/ml, H MSW A5 F-4 1Y
Z. menl O, sl 2500 MSW 5G9 MPC
IR R OEDC, See . HRESE " iR R

MO R R S SRR RS BTN, 40
(TR 25 5 AL AR L B Fta . e FH 2 EA TR
TR, MR R IRKORA T2 RN FOA A B, H
JE M 2 HE N 578 BRI U b AN R LG AL
TS 245 T ) B0

TRAR i RATE G IR T #R o 2B (LA &R
3 B AR T A R R AT S A AR BRI
FIRTELL , IZIGYT )5 A58 T 25 B2 i B S0
REIARFW, TR SR SR
JHREA R ERTIR 24 T8 A ot 24 56 9 S AR, ol i 245 3 A
TERAE PELIR IR, KB MRSA KA 5
PR H B ORGP E AR A b, Bl
AU R A L, H 3K ER AR M2 PR
HRAL TR, B IASHTFE S Rl 75 1 R A o
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