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ABSTRACT

Objectives : Infectious diseases by Methicillin—Resistant Staphylococcus aureus (MRSA) are a growing problem worldwide,
Characteristic of MRSA is endlessly mutation to resist antibiotics, Daehwanggo (DHG) is one of the oriental medicine
prescriptions contained in Principles and Practice of Eastern Medicine, Daehwanggo was mainly used for external
preparation from old times, The purpose of this study is to confirm possibility as supplementary drug of DHG about
antibiotics through observation of synergy effect between DHG and commercial antibiotics and to observe restriction
on growth of MRSA on any pathway through observation of mechanism,

Methods : The minimum inhibitory concentration (MIC) of DHG against MRSA is 500 ~ 2000 ug/m¢ by broth dilution
method, In the checkerboard method, the combinations of DHG with antibiotics has partial synergistic effect or synergy
effect and DHG markedly reduced the MICs of the antibiotics oxacillin (OX), gentamicin (GT) against MRSA. In the
inhibition of resistance mechanism of DHG against MRSA, the expression of resistance gene and protein about f—lactam
antibiotic was reduced., Also, we observed the effect of DHG about cell membrane permeability against MRSA, and
confirmed that DHG suppressed growth of strains by increasing cell membrane permeability,

Results : Basis on the result, we speculate that DHG increase antibacterial activity of antibiotics against MRSA by
changing the structure of cell wall of MRSA.,

Conclusions : These data suggest that Daehwanggo possesses possibility as supplementary drug about antibiotics
against MRSA,
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I.A &

Staphy]ococcus aureus= A &0 FASH| = SFA| L,

Wt PUFORA VS DorlE Uele] HIlE 3
ol 2 SRRt 455, AP, AEF 5 oz

o she, MRSAS) S0 Audel A Slet 4
27} oA L ol AAE ZAE thrteA HUH MRSA
= A WAde Uetdol A A&7 HA @= Aol &
Aoz FAA et W72 Aol whet o7 7] - o]
mago] glom, ¥ 53] g-lactamA] FAAe] gk MRSA
o] YA 7]Zol= PBP2a%} f—lactamase’} Y= AR &
e let.

PBP2a= MRSAQ A|EZHo| £X3t sensor—inducer
G MecR1o| Q554 245 ARSI AZ oA 9
AT AGIAH S A A stapylococcal chromosome cassette
mec (SCCmec)oll 91X mecA®] AAHE =31 ©]& 53l
YAk o] A, mecA®] A 22 SCCmecoll X7 mecr?
At oJ5) 2=t %” p-lactamase EF hEAS f-lactam
A YA gt MRSAS] WAl 7]Aoltt, MRSAZ} f—lactam
A FAA] =% Al MRSAS] AlZojH o] 9A]7 sensor—
inducer @A ¢l BlaRlo] o] T A5t NZ U A5A
2L AA blaze] AAME FE51 f-lactamase’} AJ4
H, AL p-lactamase: [—lactamA] FAYAY] f-lactam
1Y E 7heE) st v AT, blazd] AAe 22 E
MYl QI blare] Arte] o) 2@ oge=
et A O g W7 Ae] dAaEL o, FAAE
AHgRrol whet &3] Fheke Alete] WS S551H7] st
of =& FAAY A7 L o] Dagh AJgolrh,

olo] Yol = oF= WA F5ol e FHaTE o171
A& wXWA (cross—tolerance of drugs, & X)o]
A ¢laL, 2§ 71Hdo] A& & IAE AHSste 5EaH
= AMESEAL §lor, AFoAE ol WA 4FE SESHI
A WAgel gle FAEEE MdsiAY 22 gt Ad=E2
olgjgt A o] 2L FAEES =t oA 52
& Aol Ha ok,

wEtA 2 Ao AFHoE AR & AW F )
Ul K#FHES o]-835te] MRSA| tigt &+ A3 HAsL,
Aol AHEE = TR HEAE T3 WS S5
g 5 e MELR 2AE A s

o] AgolA AHEEH AEE= I THEEEEIK
ol =59 dEA INEATOE KHE, EE, EMOCE
7585t AHY ok GAE MRT oh ATl
Mol BEEo 2 whEo] WEeR] T2 2h2 A (Mg =
oo} A7kl stk

K-S I TERE, DOE, HRNEAK, fREE, TEIER, AR
o] ofejstd a5 7HA L glon, FFF, Tt FAE 5
9 &%o] Ut EHA ‘ilt]'. e ISR, s,
kel oFalEhy 9o ﬂg- Z]E stOi 61-7{-

WS40, Wy BAT Fush, WALH, TEF ol 5
ol EunEglon g FHEOZ decursin, decursinol
angelate, nodakenin, f—sitosterol $°| && A ¢l 59 ¢}

G Bol ATk LA UTh FS HAVRER, KM,
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29 FHEy a5S 7ML Slow, F+, (HET, 7
%4 a0 sicha @A Aleh 1 olsk ol A,
, EO Tl Ao gt ety &) ok Bt
A BaEo] QAT Al kEF et T2
P ATe oFA7HA] Hag vyt gltt, wEkA o]Fo] 3
Pl = MRSAC Fw&/do] 9& Aolzt B A
23t

2 AFoMEs x#EHBS Disc E4F A3 9 HAYAFE
(minimum inhibitory concentration, MIC)E =73}
MRSA®| digh 84 ¥ 455 ASstL, 712 T4
Aot KEH oerE FE2ES B st HE&ans &2l
stgom, Alzto] wE BAAAAE=E Selstirt, £33, Al
Zut =314 A1t PCR, Western blot-Z S8 k#E of|erL
FEE°] MRSAY W47 -e| izl 3 Eelstat.
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mi)&;‘.:;‘.:EJHFOlOEm
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I. A= "4y

1. A=
1) 2FxH
£ Ao AHSE oA K (BAFE, ), HH(HA
S8, ), AR E, ) o4 TYste] AFPRS
7} 7 stel Abgshat,
2) Alet

Mueller—Hinton agar (MHA)2} Mueller—Hinton broth
(MHB)+= Difco™ (Baltimore, MD, USA)9|lA], Dimethyl
sulfoxide (DMSO), Triton X—100 (TX-100), Oxacillin
2 Gentamicin, MTT[3—(4, 5—dimethylthiazol—2—yl)—2,
5—diphenyltetrazolium bromide, 5 mg/ml|+= Sigma—Aldrich
(St. Louis, USA)ellA +43te] AF o A3k,

3) @& & HiY

H A3lo| AFE3F community acquired methicillin—
resistant Staphylococcus aureus (CA—MRSA) USA 3002
71 o)uet LYo 2 B EoFdekT  hospital acquired
methicillin—resistant Staphylococcus aureus (HA—MRSA)
oA EFEAF ATCC 335912 American Type Culture
Collection (Manassas, VA, USA)o|A 43}, CCARM
3090, 3091, 3095, 3102+ A&At) FAA WA FF23
(Culture Collection of Antimicrobial Resistant Microbes,
CCARM, Korea)l. 21X ¥, JAH+3F DPS—1, DPS—-2, DPS—-3
2 Y3eln ¥ A3} (Department of plastic surgery,
DPS)ZH-5 fofirol Ao AMg-stSiTh

#FE 79T YE52AA 30% glycerole] EEaicirl,
Mueller—Hinton agar (MHA) T+ Trypsin—Soy agar
(TSA)oll &3 & 37T F=7] (incubator)ol|A] 24 A1k uf
il Aol AHg ettt

2. %y
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1) X&EES M=

K#(Rhei Rhizoma) 5 g, #®iF(Angelicae gigantis
Radix) 5 g, #¥#f(Phellodendri Cortex) 5 g & 70%
ethanol 500 M2 &3t AYss, 22 HE& A
A 12.1%9 #5885 A

2) C|A3 & (Disc diffusion method)

A#H oHE FE2EDHG)Y FFadte ta3 TS
3] MRSA] i3t F284E SAstgct Y 1y 27
MHA®] 24A17F viFE 100 WS ST =Zate] 253
o2 1.5 x 10° CFU/meo] =7 stgct. tgez dd o
paper disc (6 mm)o]] DHG (50 ug, 100 ug, 200 ug, 400 ug)i}t
Oxacillin 10 ug< 22 20 WA FAst &3] FA71
3 37T incubatoro| Al 24A]7F ¥FAIA paper disc FH ol
FAE clear zone2 X3} HTH

3) FAYM== (Minimum inhibitory concentration,
MIC)

2 A A= (MIC)= Clinical and Laboratory Standards
Institute (CLSI 2000) ol what HAufz] 3]4H-S F3
ZA43stqch"” DHGE HA o] =R 3|4ste], of7]9|
%= 0.5 McFarland 1.5 X 10° CFU/mlS 71&2 2 10 W
W HFeto] HFHOE 1.5 x 10° CFU/wello] 7] sttt
tgog 37C F27]9A 24A7F Bl & njAlEo] ZAg]
A e 7P e k8O BEE MICE St ™

4) LEHES 1} (Fractional inhibitory concentration

index, FICI)

DHGS} Aol HEauWE R7|YS checkerboard
dilution testZ AT 48 AL oxacillin (OX)Z}
gentamicin (GT)o|H 7] AAIR] ¥} FLgt Wy
o2 FAAE PEE9S W MICE &4st9t

FICI AH&7] 28 thea} ze 29

Fractional inhibitory concentration index (FICI)

= FICA+FICg = A/MICA+B/MICg

(MICa : ¢F=A2] MIC,

MIC; : SF2Be] MIC,

A D SFEBE W& FEAY 5,

B oHEAS W8T oFEBO 5E)

FICI < 0.5, synergy: 0.5 < FICI < 0,75, partial synergy;
0.75 < FICI < 1.0, additive effect; 1.0 < FICI { 4.0, no
synergy; FICI ) 4.0, antagonism.

5) Time—Kill curve assay

DHG® &84 OX ¥ GTS &S ol MRSAY F4
WIS H7|8l 4412, 8AIZE, 16A1%Y, 24417 HE H&3
A& Yer’ltt, ¢FE%5 =+ subinhibitory concentration
(sub—IC)°ll Al DHGSF FAAE ©d 9 HE&Hsto 53
sttt Bte| 2ol 24417 MigE & AHESERe, 1.5

x 10°CFU/ml & 7|22 ate] MHBE 10~100814 23}
Ko 3]A% th2, 100 W =H3}% Tt control24 = MHB
o T g3 Colony countst= 37C incubatoro] A
24X7k9] 7+4-& F11 30 ~ 300 coloniesE &43t5 Tt

6) MIZat E3tM (cytoplasmic membrane permeability)
AX|
DHGY] ga@Ao] Nzu R34 7FsiA|et st o
Ao HIlE H7] 93l detergentQl Triton X—100 (TX—
100)& AHgste] 9] Azd Zahg Ao 2gt A oA
=g sy,

7) RNA 22| & RT-PCR

DHG®| 9J3t &84 714S g21st7] Y8t MRSA WA
¥ mRNAY &E A2 B7] 9)5te] RT-PCR Wi A
£3F3th. RNAE $&317] 93l #5575 MHBel| 34 (ODesoo
0.35 ~ 0.45)3tt}, 314 & oxacillind} o8 Hx° DHGES
A & 308&7F vieFEt ohE, 13,000 rpmoflA] 183 H4EE
3 #& Ho} easy—RED'" BYF Total RNA Extraction Kit
(Intron co.)& AZALS] A Ao wtat 483t RNAS &
% Power cDNA Synthesis Kit (Intron co.)& ©|&3}¢]
cDNAE 9=t 979 mecA, mecl, blaZ, blal, 16s
rRNAS] primerE ¥ thermal cyclerg ©|-&3}o] FZA]
At oW mecA, mecl, 16s rENA= 95T o)A 38 ¥F-2A
20 &, 95ColA 30%, 55CA 30%, 724 50% F<¢t
30 cycleZ ¥RGAIZl &, upz|gto 2 72CoA 90% <t &
SANFHIL, blaZ, blal= 95TCoNA 38 WA ¥, 95T
A 80%, 51TCAA 30%, 72TCA 50% &< 30 cycleZ
BESAIZL &, mpREte 2 72T oA 90 Bk WRSAIFL
A28t primer®] sequence= Table 2.0 UYEMYT, T
o] DNAE 2% of7t224 Aof| A7) GFAIA UV HE7|=2
grelstgict,

8) Western blot 24
DHGOl 23t w849 71d& &Ast7] Al western
blot #4& AAISIHTE Proteing F&317] 98 #+5F5
MHB®l 84} (ODsoo 0.35 ~ 0.45) ¥, oxacillin¥} o8 &
L9 DHGE Ag & 2087 vkt o3, 13,000 rpmojlA]
B2 9482 & 42 2o}, 350 w0 SMART™ Bacterial
Protein Extraction Solution (Intron co.)< #7}ste] 18
7t vortexing ¥ 13,000 rpmoi|A] 587+ ¥4 Ba|ste] A&
HE Hooh ASHY dld F=& BSA (bovine serum
albumin)E T &3}l Bio—Rad Protein Assay KitE A}
23to] AFSIATE 20 ~ 30 ugd lysateS 8 ~ 12% mini gel
SDS—PAGEZ ®H4 £3}o], o]5 PVDF (polyvinylidene
difluoride) membrane (BIO—RAD, Richmond, CA, USA)°]
200 mAZ 2A17F 5t transferstHth, 18] 2 membrane?)
blocking 5% skim milk”} $-8-% TBST (0.1% Tween20
+ TBS) S oA A2oA 2417k F<t AA|5tH Tt PBP2a2]
Wy ok AES| 93t 34 2= monoclonal mouse anti—
PBP2a (1:1000) (DiNonA, Seoul, Korea)Z TBST &9
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B AJsto] Aol A 2417 RESAIZ] & TBSTE 33] A3t
o} 22} & 2= HRP (horse radish peroxidase)7} 2&%
anti—mouse IgG (Amersham Pharmacia Biotech, Little
Chalfont, UK)Z 1:20002.2 3]4]5}o] Al2ofA] 1 A7t Z¢t
U2 A7l & TBSTZ 33 AlA3se] ECL 7|3 (Amersham
Biosciences, Piscataway, NJ, USA)¥} B8 & ImageQuant
LAS 4000 Mini Biomolecular Imager (GE Healthcare)S
F3l Elstt,

m L

Jl-l.'.l r[ﬁ OHH

.ELES?L

Al
a3
o

1z

HI

33 o] WHECo =R o|RojFon, HAYPAI=
Z f% WA + FEHA} (SEM)E 8t 1 942
Student’s t—test EHE o] &3t AF+FE 95% (p <
0.05)°A4 BAE |I}E BrFstsint,

c

Lore

m z2 I

1. 23 &4 (Disc diffusion method)

MRSA®| i3t DHGO] +8/44& grlst7] st taa
S o]g3) Fg A3, ATCC 3359194= DHGY
BE7F 50 ug ~ 200 ug/ 20 wolAE FFEA0] 4 &
o2 uju|3tg ont, 400 ug/ 20 wl oA oA FFEAol A

Hets 2L gelstathFigure 1),
ATC(C33591
10
i,
g
8
B 4
I 2
-
ox10 400 g/ 20uL)
DHG

Figure 1. Diameter of inhibition zone (mm) of DHG against MRSA
(ATCC 33591), *P{0.05 as compared to OX, were determined.

CCARM 30909 4%= DHGE] 50 ug/ 20 w9 FZoA=
FAgAo] mnjstg o, F=7F 100 ug/ 20 wl olArelAl
ol =4 UE, 5= gEH o2 Aol Tt

= 1T = JtH(Figure 2).

DPS—19)|A& DHGE =7} 50 ug ~ 200 ug/ 20 wlAt
olo = F&/dol v et 400 ug/ 20 wolX= B+t
Aol aA F7kete AL st th(Figure 3).

2, JaAls=
(Minimum inhibitory concentration, MIC)
DHGY| &4 2 9As=(MIC)E B3l Felgt A,
Ao AR MRSA EE 59 tiste] 500 ~ 2,000 ug/ml
oA F9] AAo] AAHLE AL FolsHTHTable 3).
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CCARM 3090

il

OX 10 400 (ug/ 20ul)

Zone of diameter (mm)
Y

DHG
Figure 2. Diameter of inhibition zone (mm) of DHG against MRSA
(CCARM 3090). *P{0.05 as compared to OX, were determined.

DPS-1

1l

0xX10 400 (ug/ 20ul)

DHG
Figure 3. Diameter of inhibition zone (mm) of DHG against MRSA
(DPS—1). *P{0.05 as compared to OX, were determined.

Zone of diameter (mm)
@

Table 3. The minimum inhibitory concentrations (MIC) of DHG against
MRSA.

Strains Type B
DHG (0.4 GT
ATCC 33591 HA-MRSA 2000 500 62.5
CCARM 3090 HA-MRSA 1000 250 125
CCARM 3091 HA-MRSA 2000 2000 2000
CCARM 3095 HA-MRSA 1000 500 125
CCARM 3102 HA-MRSA 2000 500 500
DPS—-1 HA-MRSA 1000 250 62.5
DPS—-2 HA-MRSA 500 €0.97 62.5
DPS—-3 HA-MRSA 2000 1000 1000

HA, hospital—acquired; DHG, Daehwanggo; OX, oxacillin; GT, gentamicin.

3. AEHL a7} (Fractional inhibitory
concentration index, FICI)

1) DHG2} oxacillin?| =1}
DHG<} #lelgrelA (B—lactams) BAIQ! oxacillin (0X)&
HE3t A3, BE #5of tiste] Partial synergy &3t (0.5
< FICI < 0.75)F Yedth(Table 4).

2) DHG®} Gentamicin2| HE& 1}

DHG®} ofu]=Z ] ZA| =A] (aminoglycoside) A1
gentamicin (GT)< &3+ 23, ATCC33591, CCARM 3090,
DPS—3°| 4] synergy &3} (FICI < 0.5)7} Yehton v
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A FFAE partial synergy 23 (0.5 < FICI < 0.75)2
UERHTH(Table 5).

Table 4. Results of the combination of DHG and oxacillin (OX)
against MRSA.

MIC (ug/mf)

Strains Agent Alone Combination FICI Outcome
DHG 2000 1000

ATCC 33591 0.625 Partial S.
(©):¢ 500 62.5
DHG 1000 500

CCARM 3090 0.75 Partial S.
OX 250 62.5
DHG 2000 1000

CCARM 3102 0.625  Partial S,
[0):¢ 500 62.5
DHG 2000 1000

DPS—-1 0.625 Partial S.
OxX 250 31.25
DHG 2000 1000

DPS-3 0,625 Partial S,
[0):¢ 1000 125

The combination test was investigated using the checkerboard method.
The fractional inhibitory concentration indices (FICI) were interpreted as
follows: synergy ¢ 0.5; partial synergy 0.5—0.75; additive effect 0.76—
1.0; indifference 1.0—4.0; and antagonism ) 4.0

Table 4. Results of the combination of DHG and oxacillin (OX)
against MRSA.

MIC (ug/me)
i FICI
i Agent Alone Combination & Qe
DHG 2000 250
ATCC 33591 0.375 Synergy
GT 62.5 15.6
DHG 1000 250
CCARM 3090 0.3125  Synergy
GT 125 7.8
DHG 2000 250
CCARM 3091 0.625 Partial S.
GT 2000 1000
DHG 1000 250
CCARM 3095 0.75 Partial S.
GT 125 62.5
DHG 2000 250
CCARM 3102 0.625 Partial S,
GT 500 250
DHG 2000 1000
DPS—1 0.625 Partial S,
GT 62.5 7.8
DHG 500 31.25
DPS-2 0.56 Partial S.
GT 62.5 31.25
DHG 2000 125
DPS-3 0.25 Synergy
GT 1000 125

The combination test was investigated using the checkerboard method.
The fractional inhibitory concentration indices (FICI) were interpreted as
follows: synergy ¢ 0.5; partial synergy 0.5—0.75; additive effect 0.76—
1.0; indifference 1.0-4.0; and antagonism ) 4.0

4. Time—kill curve assay
DHG% OX, GTS sub-ICoA T¥d E= &39S 1
MRSA®] TS th&3t Zo] Uetlith(Figure 4-7),

’

1) DHG + OXOflAf ATCC 3359192| A4ZEI=M

DHGS OX9] 1/2 ®E 3/4 MICE Ty 9 383}
ATCC 335919 24A17H5<t A &gt A3}, OXeF DHGE] sub—
IC¢} ¥wE wj, DHG 1/2 + OX 1/2¢+ DHG 3/4 + OX 1/2
oA 2] F4lo] JAR A& At (Figure 4),

ATCC 33591

—+— Control
DHG 1/2vIC
. . === 0OX 1/2MC
4 = = +-#- - DHG 12MIC+OX 12MIC
= -»= DHG 3/4MIC+O0X 1/2MIC

Logie CFU/ml
o

Time (k)

Figure 4. Growth curves for MRSA (ATCC 33591) in the single or
combination of Daehwanggo ethanol extract (DHG) and oxacillin
(OX). *P€0.05 as compared to OX alone, were determined.

2) DHG + GTOl|A] ATCC 335911t CCARM 31022t
DPS-3 of 4=
DHG®} GT9] 1/2 MICE 99 % ¥-&3}to] ATCC 335919
24X 752t AP 27, GTo DHGE W83t9E o Azt
wheh 2o Aol A AA =T 2443t B & to] &8
A+ st tH(Figure 5).

ATCC 33591

—+—Cenirol
DHG 122MIC
e GT 12MIC
++ s+ DHG 12MIC+GT 12MIC

Logio CFU/ml

0 4 8 12 16 20 24
Time (h)

Figure 5. Growth curves for MRSA (ATCC 33591) in the single or
combination of Daehwanggo ethanol extract (DHG) and gentamicin
(GT). *P€0.05 as compared to GT alone, were determined.

DHGS GTY 1/2 EE 3/4 MICE @ 2 w83}
CCARM 3102¢] 24A17b5¢r A=g Az, GT< DHGY
sub—IC®} B wj DHG 1/2 + GT 1/29} DHG 3/4 +
GT 1/200A4 2] F4]o] JAH A& g2l th(Figure 6).

CCARM 3102

—+— Control
DHG 12MIC
e GT 12MIC
-,: ==+++ DHG 12MIC+GT 12MIC
=== DHG 3/4MIC+GT 12MIC

Logyy CFUml

0 4 8 12 16 20 24
Time (k)
Figure 6. Growth curves for MRSA (CCARM) 3102 in the single or
combination of Daehwanggo ethanol extract (DHG) and gentamicin
(GT). *P€0.05 as compared to GT alone, were determined.
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DHG®} GT9] 1/2 MICE ¢ 9 8 83}o DPS—39] 24
AZHEet AEgt A3, GT9F DHGE W84 4A|7te] Hutd
g 7HAE o] thh F7Fgoy, I o]FoE Fo| AAo
AHE JA DT 244 7k0] g wlof Fo] &[] AP}
= A& AstAH(Figure 7).

DPS-3

—+— Control

DHG 1/2MIC

e GT 172MIC

Logio CFU/ml

<« -#-+ DHG 12MIC+GT 1/2MIC

Time (h)
Figure 7. Growth curves for MRSA (DPS-3) in the single or
combination of Daehwanggo ethanol extract (DHG) and gentamicin
(GT). *P{0.05 as compared to GT alone, were determined.

0

5. DHG®} ot £33 2214 2te] W45}

DHG7F MRSAY] g E3}4dof| u|z]= g3kS EIsH7] S,
ol 9 B4 ZAA¢ TX-1002 DHGE @5 F= o
29 3 A3k 0.0001%2 TX-100& ¢+
o= 79 4% AAF=rt Egevt, DHGS ¥& F
S W= #9 AFAAZ ZA F7HE RS AU 5+ A
Sl cH(Figure 8).

0.8
0.6
0.4
02 I

0
DHG (125 pg) TX-100 (0.0001%) DHG+TX-100

OD 600nm

Figure 8. Eﬁect of the membrane—permeabilizing agent TX—100 on
the susceptibility of MRSA (ATCC 33591) to DHG. The viability of
bacteria was determined spectrophotometrically (optical density
at 600 nm, OD600) after incubation for 24 h with 125 pg/ml DHG
and 0.0001% TX—100. The data are average of triple—independent
experiments. *p { 0.05 compared to control alone.

6. RT-PCR &4

DHG7} MRSAY] &A] WA |47l vX]= &S 2]
Q3 RT-PCRE 433 A1}, oxacilling ©=o 2 st
FFNME mecA, mecl, blaZ, blal®) WdAo| 271} A
wate] 2748t ot DHG (500~1,000 wug/m0)E -8
S o, §Ax Hdo] BE st AL T £
At (Figure 9—10),

DHG (ug/m) 0 0 500 1,000
625 625 625

OX (ug/m@) 0

165 rRNA
12
E T
E 08 -
=i
= 04 - *
=]
h * ’J_‘ :
SNl e -
mecA mecl

OCon MOX 625 ODHG00+0X 625 ODHG 1,000 +0X 625
Figure 9. The gene expression related to PBP2a. PCR showing
the expression of mecA and mec/ of MRSA exposed to DHG of
various concentrations in combination with 62.5 ug/md oxacillin.
16s rRNA was used as loading control. The data are mean *
S.D. for triple—independent experiments. *P{0.05 as compared
to OX alone, were determined.

DHG (ug/m¢) 0 0 500 1,000
OX (ug/me) 0 625 625 625

blaZ
blal
165 F¥RNA
15
=
=
g
=
=
% 05 -
) ’J_‘
0 '_T_| . I_T_| - = ]

blaZ

OCon mOX 625 oDHG00+0X62.5 oDHG 1,000+ 00X 625
Figure 10. The gene expression related to [f—lactamase. PCR
showing the expression of blaz and bla/ of MRSA exposed to
DHG of various concentrations in combination with 62.5 ug/md
oxacillin, 16s rRNA was used as loading control. The data are
mean+S.D. for triple—independent experiments. *P{0.05 as
compared to OX alone, were determined.
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7. Western blot ¥4

DHG7} MRSA®| g4 W/dol| #edsh= proteind] #lX&
A3e ®B7] Y&l Western blot& 4283t A1, DHG (500
~1,000 ug/m)$} oxacillin (62.5 ug/m)& H-&A7 315 o
PBP2a2] &do| 7 ZrAshe= Ag &lsket (Figure 11).
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Figure 11. The effect of DHG on PBP2a production in MRSA. MRSA
were treated with DHG of various concentrations in combination
with 62.5 ug/md oxacilin. The data are mean=+S.D. for triple—
independent experiments. *P{0.05 as compared to OX alone,
were determined.
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