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Antimicrobial Effect of Huanglian Jiedu Decoction Combined with Antibiotics on Methicillin-
Resistant Staphylococcus Aureus in vitro ZHOU Fang-fang’, BIANBA Yang-zong®, and WANG Lei'
1 Department of Clinical Laboratory, Shanghai Eighth People's Hospital, Shanghai (200235 ) ; 2 Department of
Medical Laboratory, Medical School of Shanghai Jiaotong University, Shanghai (200025 )

ABSTRACT Objective To observe the antimicrobial effect of Huanglian Jiedu Decoction ( HLJDD ) and
its combination with antibiotics on clinical isolation of methicillin-resistant Staphylococcus aureus ( MRSA ) in vitro.
Methods Minimum inhibitory concentration ( MIC ) of HLJDD on 15 clinical isolation of MRSA was determined by
microbroth dilution method, and its bacteriostatic effect in vitro was observed. The MIC of HLJDD combined with
four common clinical antibiotics ( oxacillin, gentamicin, levofloxacin and clindamycin ) on MRSA was detected by
chessboard method. Results All the 15 clinical isolates of MRSA were resistant to oxacillin, while 11 were resistant
to gentamicin, 12 were resistant to levofloxacin and 11 to clindamycin. The MIC range of 15 clinical isolates of MRSA
was 4.69~37.5 mg/mL when the HLJDD was used alone. In the experiment of HLIDD combined with antibiotics, 15
MRSA strains resistant to oxacillin showed significant bacteriostasis effect in HLIDD combined with oxacillin, 11
of which were synergistic and 4 were additive. After HLIDD combined with gentamicin, 3 strains of 11 gentamicin
resistant MRSA were synergistic, 6 were additive and 2 were unrelated. After HLJDD combined with levofloxacin,
1 strain of 12 levofloxacin resistant MRSA was synergistic, and 11 were additive. After HLJDD combined with
clindamycin, 9 strains of 11 clindamycin resistant MRSA were synergistic, 1 was indifferent and 1 was antagonistic.
Conclusions HLJDD showed obvious bacteriostatic effect on MRSA. HLJDD combined with 4 commonly used
antibiotics showed significant synergistic bacteriostatic effect. According to fractional inhibitory concentration value,
the combined bacteriostatic effect was'as follows: oxacillin, levofloxacin, gentamicin, sclindamycin.
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TFRE 8 M (1.17, 2.34, 4.69, 9.37.
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TR AR R OREE R 295 TSB W
mREEA2ANfF R E (05,1, 2, 4, 8. 16,
32, 64, 128, 256. 512, 1 024 pg/mL); Fd i
0.5 2 [CHLA Mk FE A BRI B, 28 TSB IR 1:1 000
Wi ke; A HC50 L AS[FIVREE 73 HESIAE 9 FLAR AT
55 1, SRIGETCH AL A 100 pl BRI,
HOE R AW E 4 5 0.29, 059, 117, 2.34,
4.69.9.37.18.75 .37.5 mg/mL, AmkpEHk . RREZE .
2 S TR B T v MR 2 A 0.125, 0.25,

05.1,2, 4, 8,16, 32, 64, 128, 256 pg/mL,
7 TR 24 h, 24 WK a, LR+
K ) B AR 25 W Wk B oA MIC 5 3 b 318 350 o 90 o ok
(fractional inhibitory concentration, FIC ) #| b 41 H.
YEH. FIC = 3G FH 251 H 25 MIC/ Bt )i H R 245 bt
MIC + B FH 22651 MIC/ 5 FH 2. 251 MIC, 4
FIC 0.5, 0.5~1, 1~2 J& >2 43 5l 3&m WhInl . A,
T LR

# R

1 R MRSA O MIC (£1)
% il 7 % % 15 Bk MRSA 9 MIC i [l 5 4.69~
37.5 mg/mL, HH 1 £kH MIC & 4.69 mg/mL, 7 ¥k
) MIC 2 9.37 mg/mL, 5 £k MIC iy 18.75 mg/mL,
2 Bk MIC 4 37.5 mg/mL.

2 LRI G R PE R MRSA IR
J(F 1) 15 BRIGIRSY B MRSA BRI 2 s P Ak
Mif2y, w2y v AR A R PE RS X MRSA
PR AT R Rk O i s, H FIC B 7F 0.02~1.00 Z 4],
Hor 11 B PREVE, 4 BRoARIVER] .

3 HEME IS K KE R X MRSA Bl &
ROR (F2) 15 BRIGIK 702 MRSA B A 11 Bk XF
PERFE Z M2, 1 MRSA04, MRSA08., MRSA12,
MRSA15 X PR R U fEM AR BRI A S T,
1 kR XK B R it 25 19 MRSA B TR K& R
PSR B 3 e, H FIC H7E 0.37~1.5 2 Ja], Hrb
SHMUNFEER, 6 MoMAHIYER, 2 B TEAER

R BOEMRRATES AR TTMO I R 7 2 MRSA TR RO

A "™ ey e
bk MO (mgml)  MIC(sgml)  WC(mgmb)  MC(mgm  FC WEAR
MRSA01 37.50 128 0.29 2 0.02 Pyl
MRSA02 9.37 512 4.69 1 0.50 AR
MRSA03 9.37 512 4.69 256 1.00 AR
MRSA04 9.37 512 1.17 4 0.13 PylF)
MRSA05 9.37 512 0.30 2 0.04 P31
MRSA06 9.37 512 4.69 1 0.50 AR
MRSA07 9.37 512 0.29 2 0.04 |
MRSA08 9.37 128 4.69 2 0.52 A
MRSA09 18.75 256 0.29 2 0.02 P31
MRSA10 18.75 64 0.29 1 0.03 7G|
MRSA11 18.75 128 4.69 1 0.26 Pyl
MRSA12 18.75 256 2.345 2 0.13 U
MRSA13 37.50 64 4.69 8 0.25 DI
MRSA14 18.75 32 4.69 1 0.28 |
MRSA15 4.69 512 0.29 1 0.07 Pyl

H: MIC <0.25 pg/mL AHUE, MIC>0.5 wg/mL M2y
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R 2 WEIEMRRAIS RORE Z0 IR R 2 MRSA TH A AR
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L MIC (mg/mL ) MIC ( wg/mL) MIC ( mg/mL ) MIC ( wg/mL) FIC AR
MRSA01 37.50 32 4.69 8 0.38 AR
MRSA02 18.75 32 4.69 16 0.75 A
MRSA03 37.50 16 4.69 4 0.38 1Z3E!
MRSA04 9.37 4 TR
MRSA05 9.37 2.34 4 0.75 AR
MRSA06 9.37 16 2.34 8 0.75 Hm
MRSA07 9.37 16 2.34 8 0.75 Aam
MRSA08 18.75 2 R
MRSA09 9.37 32 2.34 4 0.37 G
MRSA10 18.75 32 4.69 8 0.50 P31
MRSA11 18.75 16 18.75 8 1.50 Tk
MRSA12 4.69 4 R R
MRSA13 9.37 128 4.69 128 1.25 Tk
MRSA14 9.37 16 4.69 4 0.75 AR
MRSA15 18.75 2 TR
Hi: MIC <4 pg/mL NS MIC=8 wg/mL NH4r; MIC =16 pg/mL N2

R 3 EIEMEHES AL EFID B R 7 B MRSA B M 2R
MRSA01 37.50 128 9.37 64 0.75 AR
MRSA02 18.75 128 4.69 64 0.75 A
MRSA03 37.50 256 4.69 64 0.38 G
MRSA04 9.37 32 4.69 16 1.00 Hm
MRSA05 9.37 0.5 TR
MRSA06 9.37 0.5 TR
MRSAQ07 9.37 256 4.69 128 1.00 A
MRSA08 18.75 16 4.69 8 0.75 AR
MRSA09 9.37 256 4.69 128 1.00 A
MRSA10 18.75 0.5 U
MRSA11 18.75 256 4.69 128 0.75 A
MRSA12 4.69 256 2.34 16 0.56 AR
MRSA13 9.37 256 4.69 128 1.00 A
MRSA14 9.37 256 4.69 8 0.53 AR
MRSA15 18.75 256 9.375 64 0.75 Hm

7 MIC <1 pg/mL Ja; MIC=2 pg/mL JyH4; MIC =4 pg/mL Hiizh

4  TEREEIAECE A AR BT MRSA I
ROR (R3) 15 BRI IR 43 B MRSA TR A 12 #RxF
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XA AU U, fEEGEMRE A R, 12 B
XA AR D B2 1 MRSA B4 22 Um0 B S T 4L
e H FIC 7E 0.38~1,0072 8], o 1 4%
JoEhEIER . 11 BRI ARINE R 5

5° WIS oM Z X MRSA 1 1L
R (R 4) 15 PRIG RS B MRSA & A 118k%F

AR Z T2, 1 MRSA02. MRSA06. MRSA13.
MRSA15 X i MiEg R UK, MR A A LR
W1 BRXT FEMREE R T 2510 MRSA BKA M E G
PIEROR s, H FIC f17E 0.13~2.25 ], H:
o RN REIVERT A BN TESPERT A MRS BUYE

{5 R
BACLYBSLIRUE ], VR 22 v 24 TR 7 T AL
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x4 FEMBHIA TONRE R XTI IK /T E MRSA B IR RCR

R bk R

W& IR WL R

g m k& bk

A MIC (mg/mL) MIC ( pg/mL) MIC ( mg/mL) MIC ( pg/mL) FIC AR
MRSA01 37.50 512 4.69 4 0.13 G
MRSA02 9.37 0.25 TR

MRSA03 9.37 128 2.34 4 0.28 B
MRSA04 9.37 128 2.34 8 0.31 Gl
MRSA05 9.37 1024 2.34 16 0.27 Gl
MRSA06 9.37 0.25 TR

MRSA07 9.37 128 1.17 4 0.16 Gl
MRSA08 9.37 4 1.17 4 1.12 Tk
MRSA09 18.75 512 2.34 16 0.16 1]
MRSA10 18.75 64 2.34 4 0.19 1]
MRSA11 18.75 256 2.34 16 0.19 1]
MRSA12 18.75 64 4.69 128 2.25 it
MRSA13 37.50 0.25 U

MRSA14 18.75 1024 2.34 4 0.13 i)
MRSA15 4.69 0.25 TR

1 MIC 0.2 pg/mL RHHUK; MIC=1~2 pg/mL H; MIC>4 pg/mL K2

WE R N IE PR BRI T, HATE 5.
il BERITIRL, RS R . RIBIRA T TPTTE
O IR WA IR R S A B W A
F, U 4 (0 A ER T A 5 AOPI AR T

ey 2 E e E s, —14
W25 )5 e 2R R 2 I, A ELZ A B — e Y T
Bl AEAEH B2 A R 22 5 %
FASCHFFERMY, Th 25 Jy v i w57 . 2 SR 2 B
VBT X 4 B (R A PR TR A B R IR SOR . B
AR G3 B 2R3 Ao 5 ) 5 € 7 4 R T P R A Y
SRR . A PR AT B 1 RO DG 4 5 M A
BRALAD ', i A SR BTG R AL O NEERR .
PR, ELEHYT 1, Mo/ NBERRAE SR I MRSA A4
i PSMs [VEMIFELTF 4R SRS, Tl il MRSA 4=
WIREAOIE L, SR BB hNPUE BRI 0, £
Z T A BI 5 0 R 3 e DRI S B A B N B B
XF MRSA JE R4 (5200, & SR 2 240 B RE (14 7K fifk ik
A ssaA Al lytM & 3 iR, W] DLE i MRSA 4 jits BE
(KA, BEMANEIET: 2 Ah, WAL,
WL MR AR S 15 ME SRSy, BN
AT, T R A R R, X S R gy i
W BE R A E M, SRR AR AR P2, HE
] PN AN K B A 7 A T LR g D, S et
HANGBEA A T — 2D 9

PG ARE T B - WBEIRPUAE R, Wk EF
G5 R P AR A AT, M TR RCR B R

AT T U5 A 1 1) 2 B0 S I T 4N
BIA R, BT 8 mecA LD Ay A H,  HE D
PBP2a & i, MIiPkE MRSA it 255 % B — Pk
PR 254 (R AR R 120 el e e — 2
REAARIEN . ST MG 2 T 252
WIR KBRS MR B &, e, 59—
W R MBI SRR RRA MG, WREECR
IR, T RE R T R R 0 v S T 4 41
W T, YA R EZ AN, IABRE
VER 7, WA RS 2 AR IS TR A Y
AR, FLIF R AT RE 3228 fh T8 E M A T
BEHRTNFAREIV 2, BOR MRSA $HFMN 2RI IV 135
P, SR A B RS SEN S, AREERE
YEH .

T M PR iR R Th A T, A G
A2, HRA WU R sk 2, A
F9E K IR A B B i AR B MRSA 5 3 HAR 1)
PMRHMTELER , AP HLERA T TR AT

Pl 2R ARSI 25 e
£ % x W

LT] EIE, UK, T AL ALK MRSABUR
RAELAER G2 (V] PRl et 2018,
27 (12):,1398-1399.

(2] SEoRRGRZER, VrPEKE, 5. ZRAWERE B & i O



W E R Y BE LS G Ak 2021 4F 11 A4S 41 555 11 15 CJITWM, November 2021, Vol. 41, No. 11

-1382-

[3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

2] BRTAT 09 0 A S 25 ¥ o0 B (D). A RARAE,
2015, 40 (9): 695-699.

s . Bk ONE&2D7) H8 [J]. 1
BEERZ, 2013, 24 (1) 2730-2731.

SRR, BKEW, XU&h, &5 . BOEMEEE RS R
RHIWFE [J]. EAkepBE2y, 2016, 36 (11): 1181-
1184.

Ye Y, Huang C, Jiang L, et al. Huanglian-Jie-Du-
Tang extract protects against chronic brain injury
after focal cerebral ischemia via hypoxia-inducible-
factor-1 « -regulated vascular endothelial growth
factor signaling in mice[J]. Biol Pharm Bull, 2012,
35 (3):355-361.

Pan L, Zhou J, Zhu H, et al. Study on integrated
pharmacokinetics of gardenia acid and geniposide:
time-antioxidant efficacy after oral administration
of Huanglian-Zhizi Couplet medicine from Huang—
Lian—Jie—Du-Tang in MCAO rats[J]. Am J Chin
Med, 2014, 42 (2): 393-407.

Wang PR, Wang JS, Zhang C, et al. Huang-
Lian-Jie-Du-Decotion induced protective autophagy
against the injury of cerebral ischemia/reperfusion
via MAPK-mTOR signaling pathway[J]. J
Ethnopharmacol, 2013, 149 (1) . 270-280.

Wei Y, Shan L, Qiao L, et al. Protective effects
of Huang-Lian-Jie-Du-Tang against polymicrobial
sepsis induced by cecal ligation and puncture in
rats[J]. Evid Based Complement Alternat Med,
2013, 2013: 909624.

Chen Y, Xian Y, Lai Z, et al. Anti-inflammatory
and anti-allergic effects and underlying mechanisms
of Huang-Lian-Jie-Du extract: implication for atopic
dermatitis treatment[J]. J Ethnopharmacol, 2016,
185: 41-52.

Tanaka K, Nara K, Nishimura T, et al. Fever of
unknown origin successfully treated by oren-gedoku-
to ( huanglian-jie-du-tang) [J]. Int J Gen Med,
2013, 6: 829-832.

K&, MR, BRMAE . BUERREIR IR G OF
JITJ) e e - A A i PR AR S S R 7 i 520 [J].
T AR R, 2018, 28 (5)7%565-567.

WML Ef=, B . S I R IR
4 h) [M]. dbat: AR TPAERN MG, 2017 569-570.
F4E, B, XU, SRR R AN AL
LArIr whoe [J]. sh# B2 2 ik i, 2016, 37 (1)

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

125 ]

65-609.
Clinical and Laboratory Standards Institute.
Performance standards for antimicrobial
susceptibility testing[M]. Wayne PA19087 USA.
Clinical and Laboratory Standards Institute, 2018:
6-7.
Zuo GY, Wang CJ, Han J, et al. Synergism of
coumarins from the Chinese drug Zanthoxylum
nitidum with antibacterial agents against methicillin-
resistant Staphylococcus aureus ( MRSA) [J].
Phytomedicine, 2016, 23 (14): 1814-1820.
EAENE, BRIEIE . A —Rh b B2 0 R R AT R
FAHT [J]. KB E24, 1999, 14 (4): 206-207.
TrEREE | EIEM RO (], iz,
2015, 37 (10): 2254-2259.
nFEA, A, WA, A RS R A
PLHI 0] 2L 058 [J]. 2557524k, 2012, 47 (12):
1587-1592.
WAt , BIER, BIENE, 4. BEXT & W AR KA
IRAMIBEIEPER AT [J]. BB R4, 2017, 32 (7):
577-581.
Chu M, Zhang MB, Liu YC , et al. Role of
berberine in the treatment of methicillin-resistant
staphylococcus aureus infections[J]. Sci Rep,
2016, 6:24748.
JT595, EE#, R G /N R H AR P A
R ETER T 2 FE R LG SRRy i gT [J] . e
K e 2ed4d, 2020, 43 (5): 576-581.
W, IR, SHOE, A5 RIS - HRIKTUE
P T B R AL O [J]. P2k, 2017,
40 (1): 119-121.
RN, 08, T, AR 2R AR
PG bR 4 0 5 % BRI A0 400 T/ T AL R LAt (D], vk
L ERAFAR, 2015, 35 (12): 1997-2001.
Alovero FL, Pan XS, Morris JE, et al. Engineering
the specificity of antibacterial fluoroquinolones:
benzenesulfonamide modifications at C-7
of ciprofloxacin change its primary target in
streptococcus pneumoniae from topoisomerase [V
to gyrase|J].Antimicro Agents Chemother, 2000,
44 (2):320-325.
A, PP . JREGIR AR BUIR S %, [, [
PRI PR A4ak 2014, 35 (2) : 198-200:

(Wcki: 2019-12-12  7E£k; 2021-05-21)

ToEgE: U



