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(KEBEPEHGRE, KE 130117)

(HE] B8 O OMRRE ) b [0 43 48 O i B 40 78 Ak 45 28 €4 3 49 3K B ( methicillin-resistant
Staphylococcus aureus , MRSA ) BHNEE 68 71 LA N3 1K F a—¥5 Il % ( a-hemolysin , Hla ) 75 M4 F1 4= 9 9% BRI 1L A0 0 il 7
F TRV RS ] 3 B A B A T L vty D7 B S (S 9 S %, Faik J8 i fe IR B K B2 ( minimum inhibitory
concentration, MIC) I ff& 2% T8 € & ( minimum bactericidal concentration, MBC) 4% ¥ HE: (K-B %) 4307 [0l #5448 46 L
KA J7 A& BRZG % MRSA B R USA300 19 400 ) 2808, 45 1 S5 38 Hla A RIS 30 Hla 52 5 9250 S 2 ENIC ( Western
blot ) 55 9831k 2454 LART R R XA il 25 7 PR 7 Hla BO3E , 28 4005 T 1 92 40 37 [ 8 8 A T30 A 0 s B 174 40 o 28
RRJEIEACLRARR M BRI RAER L, &R BERAEBNH MRSA Rk, MIC,, i 64 mg/mL, MBC A
256 mg/mL, PR EAZ A (7. 50£0. 50) mm,, 5] B¢ AR 76 048 ] Hla 09 BRI Hla 0936 1 Se/INA 508
(minimum effective concentration, MEC) & 16 mg/mL, il 4= ¥ 9k B i i MEC & 8 mg/mL, [FIFE4R AL H 440
A6 BB U2 MRSA V4 1376 M LA K A= W) 43 5T WG AELAS 400 1) 40 T 10 2R, P29 I35 P MEC. A S A W 9 IO 1
MEC ¥4 32 mg/mL; H BEAMEFE S H5R , MIC,, N 8 mg/mL, YK MEC N 1 mg/mL, 76 W E R R FK BN
R MG E . B IEAS SR R, G SRR AR R b S ARAE B RIS 12 2 0 4 1 MIC,, 4 16 mg/mL, i
MiEHE MEC 24 8 mg/mL, LWL I MEC 24 4 mg/mL, 52 9 I hiflk, 58 FIRRAERMTE I EIRIE T
Wi MRSA PRI L5 14 DA B AR T i, e rh 4R B EE R L il 12 22 4,
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Effects of the various herbs and different proportions of the herbs in Huidu
Yinhua powder on methicillin-resistant Staphylococcus aureus

LI Yufen, JIANG Shuang, SONG Wu, JIANG Tao, LIU Chang, ZHOU Haofang, TANG Yating, WEI Lin" , SU Xin "
( Changchun University of Chinese Medicine, Changchun 130117, China)

[ Abstract]  Objective To study the inhibitory effect of Huidu Yinhua powder from the Orthodox Manual of
External Medicine on methicillin-resistant Staphylococcus aureus (MRSA) , virulence factor a-hemolysin ( Hla) activity,

and biofilm formation, and to explore the optimal ratios of Huidu Yinhua powder and provide experimental support for its
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use. Methods The inhibitory effects of Huidu Yinhua powder and the herbs in the formula on USA300 were analyzed by
the minimum inhibitory concentration ( MIC) , minimum bactericidal concentration (MBC) , and disk diffusion assay ( K-B
method ). Hemolysis, neutralization, oligomerization, and Western blot assays were used to verify in which form the drug
inhibits the activity of virulence factor a-hemolysin (Hla). A biofilm assay was performed to evaluate the inhibitory effect
of Huidu Yinhua powder on biofilm. Orthogonal experiments were performed to explore the optimal ratio of Huidu Yinhua

Huidu Yinhua powder inhibited the MRSA strain with a MIC,, of 64 mg/mL and an MBC of 256 mg/mL

with antibacterial circle diameter of (7.50+0.50) mm. Huidu Yinhua powder inhibited Hla activity by inhibiting Hla

powder. Results

secretion. The minimum effective concentration (MEC) was 16 mg/mL, and the MEC of biofilm was 8 mg/mL. In Huidu
Yinhua powder, honeysuckle and astragalus only affected the hemolytic activity of MRSA and biofilm formation without
inhibiting bacterial growth. The hemolytic activity and biofilm of MEC were both 32 mg/mL. Glycyrrhiza had a strong
bacterial inhibitory capacity with a MIC,, of 8 mg/mL and biofilm MEC of 1 mg/mL without showing inhibitory hemolytic
activity at subinhibitory concentrations. The orthogonal experiment showed that, at a ratio of honeysuckle, astragalus, and
glycyrrhiza in Huidu Yinhua powder of 1 : 2 : 4, the MICy, was 16 mg/mL, MEC of hemolytic activity was 8 mg/mL and
that of biofilm was 4 mg/mL, both of which were the lowest among the nine groups. Conclusions Huidu Yinhua powder

affects the hemolytic activity and biofilm formation of MRSA at subinhibitory concentrations with the optimal ratio of

honeysuckle, astragalus, and glycyrrhiza being 1 : 2 : 4.
[ Keywords ] Staphylococcus  aureus ;

a-hemolysin; biofilm

methicillin-resistant  Staphylococcus aureus ;

Huidu Yinhua powder;
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4 w0 3 %) BR & ( Staphylococcus aureus , S.
aureus ) J& 5 LI AR S AE 1 [R] B A] 5] i 22 Fb g
i, W R BR B4 41 % Yt (skin and  soft tissue
infections , SSTI) fili ¢ | B MLAE 55, Hir SSTI &2 44 IX.
FOEE BE PR g rp e DL I e 22— SSTI 2 ik
eI JE AR SR YL BT B, S, aureus & B JR K, B
Al KRB SUR G S T BRI |
PRI AR FERESE, S A4 SSTI Al fE 2 i B
16 1 A A B IR BB 1 A7 R DL B R R 4 B 3R
PN BUAE R T PR A5 T 245 1A 1 £ B
W, 4RV BR 4 ¥ (A5 25 BK 1B ( methicillin-
resistant Staphylococcus aureus ,MRSA ) fifi S. aureus 5|
AR SRR AR A5 BN DI ] Fof 48 B A 2 M SSTT SR 3
MIBLTRTAR YT WS — T H 23 7™ IR A PR AR, % B2 7 )
filt ZR G5 b R KA

S. aureus K T BE B4 ML AE i 32 40 L P9 AR AF ML
PH, SRR AR A T IA 3 H 9, Hla S0 H P
WEDZET TS, aureus BRYLT R , AR R4
MR AN | L85 R R B 1 10(a disintegrin
and metalloproteinase 10, ADAM10) f§ PR 28 42 -3
5| Hla, IR F B A0 22 T) ) 20 JE 28, 4 21287
PARL, BB S, aureus 10 EIRIZHLMATYHLY W
I Hla PR 2H % S B RAR A AR S5 1, 740 i e |
TEIEEAL, N S, aureus HEAANMIARBESAFS HEA
NREIN Y S, aureus =AY Hla FELERIIR L R 25 L,

5 AL IR G = QL =N T e 1)) G B A N
ET SRR G R AT BRI Ab,
A= AR B Y o A b R B AR MR, A Y
FAEM RS — 2 EB 2, 80 T 4018 X bt
AR ZGWIT 245k, O H BUE 09 A PR AT LU R
PR R IR Z B3, e e & R R

MIFEARAL TR A (OMBHESS - B 2), 4R
1 B CHEE=BRZGLL 2 0 4 1 B HLBIZH B,
TR IRMIE B i & B AR I & T
G I T 1 AT Sk 9, B N B 5 0, R RN
AL Tk e A iR AN AR YR I KRR
B, I R0 B 3 0 1 e 5 D Ak 5 ey SR e
SR Rl S AR A T S AR 25 W IE LE , S X6 MRSA %3
JIRF Hla FA:= 9 RS 0051V T, A8 25 0 & B it
SHAR

1 #E7E

1.1 &k

MRSA Fitk USA300( ATCC BAA 1717) W H 26
FERX I TR A
1.2 FEKFSMEH

w2l G B IBUORE 42 4R AE (2201416101 ) | #5 £
(231087101) . H %% (2208135101 ) Iy [ IT. 19 K IT. 2%
A BR 2 A K 2 e JB0ORE T R R
(dimethyl sulfoxide, DMSO) ¥ fi# 4 1 g/mL & , b



o H A PR A k75 2024 4F 2 A5 34 #2455 2 ] Chin J Comp Med, February 2024, Vol. 34 No. 2 65

JEH BRI LU AR AL B CH DL 2 1 40 1IRA
B il [0 BEAR AL O TR, BT 4 CARAT . BRIESCSEH,
FoR I BRAR AR T 4 AR A6 | B B H R L i 2
2:4:1, i E(V871983,250 mg) W [ i3
MBI A B2 A 5 AR R K S R (ayptic soy
broth, TSB,HB4114) | BH &5 1517 A 1% ( ationadjusted
mueller-hinton broth, CAMHB, HB6231-1) } Jifi &5 H
K 5 358 (tryptose soya agar, TSA, HB0O177) ) H
WA R A R A T B R
(20230610) 1 H At 5P E AV FRHA R A A 5 1L
i (A0208 ) . 4 fb % YL 4 5] ( CO121) . DMSO
(ST038) it EIH R 4N ( ST2049) Wy [ |- i34 =~ KAk
WEARABRAA .,

e U] WA 66T (6, b 50X A i A o8
IR 534 A Al ) 5 B bR 4 ( A51119700C, Thermo
Scientific ) ; #E % 55 7546 (KT-2, % N i of DL 2845 PR
OS] AR IR B O HL (75002554, Thermo Scientific )
AR FR 4 (LC-SPX-70BE, i /1 RN ZS R A BR
/Nl ; GraphPad Prism 8. 0 4% i % /4 ( GraphPad
Software San Diego,CA,F[H) ,

1.3 ELWHE

1.3.1 B K M B W E ( minimum inhibitory
concentration, MIC ) | fiz fik & W ¥ B ( minimum
bactericidal concentration, MBC)

G FR B USA300 LA 12 100 Ay Ll f£ 40 =
CAMHB W7 #5572 Ag, 4 0. 8 B, R BT 2
M E N 10° CFU/mL, 7E 96 fLECH A 100 wL
TR VA S 1 ~512 mg/mL ¥R BERR BE 25 0B S L, B
THEIR B F2 46 0 (37 9C, 24 h) , SR )5 T A% A ) &
Ago TH o FJ5 B8 0 25 85 5% 0 T W 24 &) Bl AE TSA B

Ehr fE IR 9E (37 °C,24 h) M2 ™A B %
R
1.3.2 By -AK 4k

USA300 B LA 1 : 100 £/ TSB 55373, 24
Ao 17 0. 3 B 5578 238 s I A v 24 ORI R
B 100 L s 96 FLAR T, FH ARG i 600 nm
WOCREMH, 1E5% 0 h IOEURE., 5% 1 h 100 pL
M1 R, HEE6hJF, M2 h 1K,

1.3.3 K-B¥:

FHRRZ K USA300 20 F-HHTE TSA Bifgtk
IR 2 ORI AW (1 o/mL) M 55 % (2 mg/
mL)20 pL 524327 6 mm BRI H 5, A &5
() TSA ¥EFemd, B T 37 CHER I 4 55 16

b, RO 2 0 R P A
1.3.4  HIMSEE:

B v 24 UK I T USA300 T, B5 3R &
Ago M 2.5 B, B0 (5000 r/min, 5 min) B 100 plL
FWEW, AR 850 L W R 9% vh R VA W
( phosphate buffered saline, PBS) ) 1.5 mL EP 4§,
B 940 pL PBS Z& P Al 10 wL [ Triton-X 100 A FH
PEXT BEZH | F S B 50 L JC R B S IR A1) Tl
T 37 CHEEREFRAA PR 30 min, IR E L (4 °C,
5000 r/min,3 min) , FHEFAR R A, H,

1.3.5 Hla hHISZE:

W Ay, N 2.5 H9 USA300 T4 ¥ &5 0> (5000 1/
min,5 min) , B 100 pL L3, INZE &7 PBS 2% il
5 2 UKL IS W TR A W DR AR R 950 L,
B IA 50 WL TR 6 i, 80 43 A0 3R 5 1 ik
¥—3,

1.3.6 Westem blot 256

W B R 2 R R IR, 2. 5% I
BEWH B 2 h, B8 2 Hla —$0 (1 = 5000) H 4 °C
HREE , TBS/T ¥k 5 X (130 v/min, 5 min) , A
O PR E ALY (HRP) AR LIRS 1gG 1Y
B (12 1000) BFE 2 h, B RFH Image J #4F
30T,

1.3.7 Hla FHEHERLE

7E 500 pL (9 Ep & H A 5 mmol i % 1 R £h
W 100 L, TA Hla 85 H 2 5L W EH 0.5 mg/
mL, Fe S5 A 25 JURE S W 2,22 CCIEE 25 min,
5 SxAEiRJEERE H DARE MR L 4 0 1 LB S
JE 4B (55 °C,10 min) , HIKES )G, BIA%
Wt gt 55 25 H Image J 4347 Hla £2R
AR5 BRI LA
1.3.8 YWY iS5

] B AR A A Ay M 0.3 ) USA300 B
100 L, P 245 UKL WL, A 37 °C 1B JELAE 35
7224 h, FH PBS % Ml i DEVE IR A A 45 i
20 min, PR PBS 2 0Pl DRI A 25 5 45 i 58, B
J5 TR BSR4 fb 28, AR i 595 nm Kb
JE(H.

1.3.9 IEZCSLE:

H I R AL T A R AR B L H REAE S R
I BEER AE BRI 3 N, LUFE D Hefi] 2 40 1
REEA, AR ZH 1.2.4 A HEkE, H
SPSS 13. 0( SPSS Chicago, IL, 3¢ [ ) #E 17 BEHL 541,
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FEAE 9 BRI T AT
1.4 FitEHZE

s oK GraphPad Prism 8.0 4t i 84 Al
SPSS TSR AT, BRI ER 3 K,
BIEebR 2 (w45 ) ROR SEIECHE | 22 B IE 4010 1)
MSTFEACK A ¢ K056, Z AR R R 7 2241
Br, 4 P<0. 05 BFACHAT B 22 5

2 #R

2.1 [EIFRLHIT MRSA BN E

J T HBRFT I B AR AL HOW MRSA B AR (5200,
LRI R MIC F MBC , 45 5 iR Rl 248 46 810
MIC,, & 64 mg/mL,MBC 4 256 mg/mL, K-B il
R AL B T RE 7, 1T 85 R A X R4,
R FIREARAE UG I B RE A (7. 50£0. 50) mm,
2.2 [EEREEIT MRSA A 155 S50

FH TR G L LA MIC, A e AU 8 0 A7 6 S
IS e S AR R WK ] B AR AL I i
LA RE J7, 25 2 5 7 1] 2 B A 57 0 B VA B2 16
mg/mL IEHL AR IHAM ] MRSA A% L6 £, UL
1,
2.3 [EIFREHXT MRSA 444 BE T B B9 2200

T 2 SR Y T A W e R AT Yt RE A
i XL ) [m] 3 AR A8 0L R0 AR G T 2K
MRSA A= 45 BRI B, 64 mg/mL B LT3 4
PR A 55, B 245 W vk BE AR AT, WA O 2 3 T 38 e
SRR | 8 mg/mLL BHJSE 0 i A 40 4% B ) T
B ,4 mg/mL WOGFEMH 5725 AR, WLEk 2,
2.4 TEHDE R E BB 4R T B0 B 18 - < B 4%

M MIC 55T AT 7E 16 mg/mL ¥ FE T M #:4R
AEHOIE N B0 46 20 B 0 A K, B AT 4R T LA A
MRSA % 36V LR A g R IE i, R 1 i —
HAELE 16 mg/mL W BE T SRR AL HIOR A A T
RO D T I B AR AL B ] AR R i 2, 25 2R 18
ANIA 16 mg/mL ¥ BE A 0] 8:4R A6 HO MRSA T Bk
AR A R, WLE 1,
2.5 EIFREH Ha BN

Hla Hh 15256 i 7 0] 52 4R A6 HUE 64 mg/mL DA
K 32 mg/mL ¥ BEXF Hla BV IMLTE P A7 S0, 3278
FE—E VR BE T [0 3 B A BB 422 T R0 Hla 793 100 T
PE, BEFS Hla 8 2R SL5, F R A0 iR &k £ fift
glifb ) Hla 2 FIRR A T L RIKTER, 4
Mrés /R 64 mg/ml DLF W AR Hla -£ R

BIIE L, oS 0 3k (o] B 4R A6 HIOE: B 90 6 Hla 59 53
Wh WU A AN TR e B 25 W 9 MRSA T B3, 1l £
BER FIRESIEAT Westem blot SC86 , 45 5 /R [0 #4541
AEHUE 4 mg/mL W FE T W& WD S, awreus ' Hla
B, Wk 3,
2.6 [EIFRIEH TSI MRSA HHIE KN
T ERGE B EE AR AR O A R 25 ) X MRSA TH
PRGNSR , 1 550 0% G R AL B  H R =k
AT T MIC MBC % , 25 57T A 4 4R A 1 MIC,,
4256 mg/mL, MBC>512 mg/mL; & (€ ) MIC,,
R 1 OR[FEHREE RIFERAL BT MRSA ¥ MG PEZIA (n=3)
Table 1 Effect of different concentrations of Huidu Yinhua
powder on the hemolytic activity of MRSA

2 E/ (mg/ml) LG T/ %
Herb concentration Hemolytic activity

0 100. 00+11. 41

» 4 105.75+11.33

I 4R L 8 91.88+13.08

Huidu Yinhua
16 4.04+0. 81"
powder
32 3. 110. 53 ™
64 3.43+0. 80"
.5 0 mg/mL 4 H#, *** P<0.001,

Note. Compared with the 0 mg/mL group, ™ P<0.001.

R 2 OR[EIR S AR IEAON MRSA ZE )i
B2 (n=3)
Table 2 Effect of Huidu Yinhua powder with different
concentration on MRSA biofilm formation

24/ (mg/mlL) HE I IETE (A sos )
Herb concentration Biofilm formation( Agys )
0 2.03+0. 17
] 24 4575 8 4 1.78+0. 12
BEFRAL *
8 1.49+0.23
Huidu Yinhua * .
16 1.45x0. 14
powder
32 1.07+0. 127
64 0.67+0. 13

TE: 5 0 mg/mL 41HL%, * P<0.05, ™ P<0.01, ™ P<0.001,
Note. Compared with the 0 mg/mL group, * P<0.05, ™ P<0.01, ™ P
<0.001.

1.5

<)

T IEIE (A gyy)
Absorbance(A )

e
n

——USA300

_a USA300+ [ #4R 4 #%16 mg/mL
USA300+Huidu Yinhua powder 16 mg/mL

0.0

0 4 8 12 16 20 24
IR )/

Time

B [P R AR A ] - A K i 2

Figure 1 Time-growth curves for Huidu Yinhua powder
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512 mg/mL, MBC>512 mg/mL; P & M & fE S48 55
HHE) MIC,, N 8 mg/mL, MBC }y 64 mg/mL, ./~
SEINEEAE S K-B ikt — 45 5 450k 254
XT MRSA [ RO FE B, 45 2R 0 7R 4 R A6 AN o B X
USA300 ¥4 A B0, H 5240 6§ B K/ R (11,83 «
0.29)mm,J& T EEAUR, RIS Eik MIC 2553, &
1358 FHAS 52 e 240 TR A5 < 0 305 24 0 vk B oy B v o
JESATHS i S A B 3y, itk — 20 ik 25 4
TERE A 1Y B = B BE AN S I 20 B A A, S T 3
R 248 (R B A K i 2R 25 R B R SR AR HE e
64 mg/mL, HH7E 2 mg/mL ¥ & T BRI MRSA

FAR, K2, %4,
2.7 EIFRIEE PRI MRSA A MiEHER Hla
EANEMm

TR IML45 T R AR A8 B FE I FE 32 mg/mL DL
e R IR USA300 A9 I 16 M, H B AR 4
PR BE T A 2 B T 08 X 95 I % A 1 0 ) 255 R
5 2.5 BEk—3, E s A A 3EFT Hla
RIS I, LGS T I 24 2 5 A Hla 3540 19 T8 2040
il Hla A9 ZEFLIG T, 25 5 R AR AETE 8 mg/mL H
T Hla 85 A0 61 7E L, [ B 3 7E 64 mg/
mL [ 32 mg/ mL A A W AE H . Bl 5 34T Hla

R 3 AR RIS Hla 8 HE0 (n=3)

Table 3 Effects of different concentrations of Huidu Yinhua powder on Hla proteins

Hla SER S50

MM/ (mg/ml) Hla HHFISE5/ % (-EEA&/Hla) Hla 7 1538 EE 5050/ %
Herb concentration Hla neutralization assay Hla oligomerization assay Hla Western blot
( Heptamer/ Hla)
0 100. 02+10. 53 1.21£0. 12 100. 00£6. 13

I 96.78+10. 03 1. 10+0. 27 65.47£13.75™
Iulﬁéﬁfﬁm 8 91.91+9.54 1. 00+0. 05 25.68+7.04

Huidu Yinhua »
16 81.36+8. 15 0. 89+0. 05 10. 60£3. 11 ™

powder y »
32 60.65+6.73™ 1.01+0. 13 6.02+0. 83 ™
64 49.96+4. 68 1. 18+0. 21 6.00£0. 77 ™

W5 0 mg/mL 41 LHLHE, ™ P<0.01, ™ P<0.001,
Note. Compared with the 0 mg/mL group, ** P<0.01, ™ P<0.001.

F® 4 IFARAEHCT A IRZS MIC MBC MR AE
Table 4 MIC, MBC and bacteriostatic ability of each flavor of the herbs in Huidu Yinhua powder

51 A B/ mm TR 2
MI L MB L
Groups €/(me/mL) ¢/(mg/mL.) Sphere of inhibition Sensitivity level
SARAE &
S 256 >512 / s
Honeysuckle Insensitive
R 512 >512 / Z:{@f(\_.
Astragalus Insensitive
- 5 fUR
e 8 64 11.830.29 U

Glycyrrhiza

Moderately sensitive

e BUREEARE I B 42 >20 mm AW BERURE, 15. 1~20 mm R FEAUR 10~ 15 mm A EEHUR, <10 mm RAEUR,

Note. Sensitivity criteria, Inhibition circle diameter >20 mm is extremely sensitive, 15. 1~20 mm is highly sensitive, 10~ 15 mm is moderately sensitive ,

<10 mm is insensitive.

1.0
5 E ——USA300
RE 05 USA300+4: 4R {664 mg/mL
X2 T#TUSA300+honeysuckle 64 mg/mL
<

_.USA300+3 64 mg/mL
USA300+astragalus 64 mg/mL
USA300+ {72 mg/mL

0.0 +USA300+glycyrrhiza 2 mg/mL
0 4 8 12 16 20 24
I [i/h
Time

B2 (el RESR AL HL A IR 25 fY I ] - A= K 22
Figure 2 Time-growth curves of the individual herbs in

Huidu Yinhua powder

SEIRSLYS 45 R R H RN R A N R R XS Hla
LRAIE LM EIE R . fJ5 Western blot 5255 P
— RIS UE A R A RN B A B A Hla (9 730
KRR MRSA fO¥ LG P, PR g0 25 R nT g 2| 4
mg/mL V& BE 1Y) 4 4R A6 F B R 4 e i 1% % b
USA300 B Hla 3 FORIREE DD W3 5,14 3,
2.8 [EIFREE S LT E W IR B R R

A= )0 B S 0 UL %3¢ [ R A I LR 24
A= W R BT B AR T, 45 2R s G AR A X AR W)
JIREFR) i /A BE A 32 mg/mlL, BE RSN 16 mg/mL,
H R REAE S /N R IE 1 mg/mL 7w X A )
AR, WL 4,
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2.9 EFREHHEANRELLL

LR E A SE 5, FATal AT U8 31 H A
TE I REARAERL P 2 /s SR A R BE 7, = IR25 & i f

TEMVAM G e B2 [0 5 B AL BN MRSA T bk i % B

R5 WAL BN Hla MW (n=3)
Table 5 Effect of honeysuckle and astragalus on Hla proteins

HH B AT A 1 LA AR W IR R BE T . Ik 6
IR RO R ARAE BTG CH R 2 s 4 1, o T

Hla FAISEES/ %

Hla SERSCH0 (LR A/ Hla BIE)

Hla B A2 BN S5 560/ %

2P/ (mg/mL) Hla neutralization assay Hla oligomerization assay Hla Western blot
Herb concentration (Heptamer/Hla monomer)
AL Ciyie BRAE pigee BHRAE L
Honeysuckle Astragalus Honeysuckle Astragalus Honeysuckle Astragalus
0 100. 00£9. 64 100. 00+ 1. 44 0.99+0. 28 1.43+0. 85 100. 00£3. 59 100. 00+1. 31
4 88.09+3. 62 98.80+1. 44 0.94+0. 21 1.4420. 49 43.46+8.50 ™" 20.55+0.73 ™"
8 81.33+9.38" 98. 13+4. 66 0. 83+0.07 1.05+0. 13 27.00+9. 62 15.74+0. 18 ™
16 65.68+2.37™"  98.28+1.43 0.79+0. 11 0.74+0.05 10.59+3.01 ™ 9.38+0.95™
32 61.30+3.10™"  76.80+3.74""  0.90+0.09 0. 64+0. 06 5.82£0.93 8.10+1.27""
64 20.56+1.42™"  59.39+3.81 ™  0.94+0.20 0. 84+0.05 6.19+1.23™ 7.25+0.46
TE:5 0 mg/mL 41 1L4, * P<0.05, ™ P<0.001,
Note. Compared with the 0 mg/mL group, * P<0.05, ™ P<0.001.
2 90000600

ik

oo

*e

*kk

1004
2
=
]

== 504
i 2
Q
s

0

0 4 8 16 32
& HRA46/(mg/mL)

Honeysuckle

100 4

WL %
n
=]

Hemolytic activity

64

.5 0 mg/mL 4 HLEE, ™ P<0.001,
3 [IEERAERT A PRZXT MRSA ¥ MG M0 (n=3)

Note. Compared with the 0 mg/mL group, “** P<0.001.
Figure 3 Effects of various flavors of herbs on the hemolytic activity of MRSA in Huidu Yinhua powder

G RE (A

Absorbance(A )

0 4 8 16 32

4R AE/(mg/mL)

Honeysuckle
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®6 |MFHRABIELLIEIR (n=3)

Table 6 Results of orthogonal assay on Huidu Yinhua powder

Yl
P55 (GARAE S D) P/ mm MICyy/( me/m.) L MEC/ (mg/mL)  AHPIE MEC/ (mg/mL)
Serial number Herb ratio( honeysuckle : Sphere of inhibition Hemolysis MEC Biofilm MEC
astragalus : glycyrrhiza)
1 4:4:1 6.33+0. 47 256 32 16
2 1:2:4 10. 17+0.26 ™ 16 8 4
3 4:1:4 9.33+0.26 ™" 32 16 8
4 2:4:4 9.33+0.47 " 32 16 4
5 4:2:2 8.00+0. 82 64 32 8
6 2:2:1 7.33+0. 47 64 32 4
7 2:1:2 9.67+0. 47" 32 16 8
8 1:1:1 8.33+0.62 32 16 4
9 2:4:1 7.00+0. 00 64 16 8

55 9 AlIbER, ™ P<0.001, MUBREEARIE TR EAE>20 mm A EEBURR, 15, 1~20 mm 2 BEGURE, 10~ 15 mm P BEBUR, <10 mm 24

U

Note. Compared with the group 9, ™ P<0.001. Sensitivity criteria, Inhibition circle diameter >20 mm is extremely sensitive, 15. 1 ~20 mm is highly

sensitive, 10~15 mm is moderately sensitive, <10 mm is insensitive.

RO P2y e B, B =4 T 9 M AR
B, A nlxt 9 Ll 25 a1 & dE 4T MIC FH TR el
Wi 25 R BoRA 5 BRI MIC,, BF 7 64 mg/
mL AN[RIRE N R84 20 B Bl R/ INBE Dy g 2 P
Ko ST 9 LB vT 0 Y H REAE v L ) [l
BEARAE A I A BE ) i, o b S ARTE B H
FIEEBI N 12 2 ¢ 4 BF, MIC,, {HAE 9 4l /N, H 16
mg/mL, 3 A5 B R F 38 2] (10, 17£0. 26) mm, 5
5 BT 7R 9 2L e b R A BE
T, FERCIEBIT 259 Bk 8 mg/mL BV R
WX S, aureus ¥ MLTEPE RS B A6 /E FH ,4 mg/mL
B AT X5 A P9 T 1S A 0 o 255 SR, 349 R A S AT 1A
W RIS S, awreus B JJRYINHIVER , I H AR
J5 B s 230 BE AR, 2 B AT AR I L

3 itig

Wit T°f 24 T PR 1) AN A JR, SSTT B LT
JPALR G PRIG YT AR ), B iR R By SSTI
e B RS, HARAE TSI, R AR E A
AR TEIR YT e AT 2 H IR BT AE R By 152 %
BT SSTI WAL A 251, b 5 2 H A N
Wiz S HPUA R , B 1k — 2 e DL K I AAE /Y
B, HRTEC R T B R N H k), b s A
SEMREER FIZ MG GRAER R A H R T ET
PUE R AR, D 40 B 0 T 25 4 1) % e e 41t 1
R R, [ o B 2R T B A i S A R
AT P RERAEAE T LA 0 I T 25 7 SR A
KRR, 7 X R 5 5 v, 328 40 7 RE T 0T 7
JELAR RS B A A AL , AT BRAP e 220

AW 5T 45 R R B, vk By ] 25 R AR HOx
MRSA A & 40 A F, 740 58 e B2 1% [l 25 4R AL
AT DA A0 B R F Hla LR AR Y0855 TR Ak
55 MRSA 1k, AR4E MIC | B[] - A= < it 22 4icdis mT
U R 32 1Y) [ 3 8 AR O MRSA T Ak AR G ™
A A AR VR T L T — E R R S
aureus WA 7, [R5 1L -5 A 0 9 TR A 52 562
PIGER B FEA M A AR KRS 00T, 22 4R 4K
FRAKIHRE TN ] MRSA 1435 ML 375 14 A K A 9 9l JBE 1Y
Az, 35 B R R H O, Hla 35 4 Bl 40 S
aureus XfELLZE b 2 M 1 A 3] 15 32 4 MR 9 54T 4R
92 106 3RE 5 [v] IF 9 20 A B AT T, S AE R - 7K P K 1 U
B 0D A 2RO B IR AH S, aureus JEYL 1S BRI AE
TR W0 R RS, AN, B AR Y9 e
R, 2 RE 1) SR 218 3%, TR )2 AN i JC Ak T 6 D
DIEEBRAIIE PR E K

X I FEAR AL O AT R i AL B , e 5 v i
AR RE T o, 76 A B VR B2 B SR B R X i
L P AR P AEL XS A 48 4 D 1A 490 i
. SRAAMEELXT S, aureus AU HZAE T
MR E T ICIEXT S, aureus B9V MG PEILS &4
PR IE BRI AR ROR . =255l
FH, A B AR A pE g2 I H B A A B BE ), R 5 T
AP TR R B AR IHE 0] S, aurews B 97111
FEHCLA S A T4 55 77 PR B 396 1 4 4 25 22 Ao 20
52 S. aureus (RZBHET] . TEIRITABBIRIERT ik
FEAR S, aureus WAEAE R 10 B 1Y, 08092 HO miifit 24
HYFERE e IE 28 S5 %k 4 07 Fe R AT M S Kk
B, HFAE Ty Ry LB 2 B B O X S
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aureus FREURAE | {HL B0 fdt T e AR X A IV 410 7 ok
JET AT, PR Has > 4% G R A8 B H
TERETT P HO ], 3 DR H 0 P o R =3 L ] 9
ML 220 A4 TR BE AR RE Oy 0 T I R 0 el |
REIR B AE A R BE T XT S, awreus W L T% 74 LA
FAW BT B AR . O HJCTE 2 iR ik
FESREXT S, aureus ¥ LG 4 DL K BH A% AE ) 4% BB
A MEC Y252 9 21 ik, /2 H Aoy BAR 259
el

A1 B HR AL R T IR 7 TR S BT 5 R 19 i
WA IE AR, AN AT R8I B, J5h
SEAETER T 28 AV IR T RIBIM Z ], (R
FORI) F : “BEIA I I, MAMRHA R AT
7 AR 5t AE B 4 B A6 09 4 O AT LAYR I T Mk
FE ) WM HR R SO AR ML, B A
BRSO 2G5 ALz TR RO R R
RORELAE ) H R O, v R, ek
i, BURBFFEH R P A RO X S, aureus A AR R
(IR FE 2 =2 Al S 23 0 A 7
FERRAEWLZ B, B =25 oy LA [) DU 2 280 A 1) AN []
PRGN B AT A4 P 38 380 00 S5 A 36 7 A80CR 2
— P A

HAT S. aureus 513 SSTI HIIRYY Jr AR & 51
TBTAE R A A BP0 R 5 #Y 2H BE i 25 02 im
PRMER , T 4E R, BUaE J) R S — B A, DA
—J7 THAT DL A0 T R O ROR A S
— 725 ) AN L HE R B A TR, 9% i A TR AR A TR
T3 Wl T 2 B R 1 7 A ARSI A AR AP I i ]
BRAEHCE AN BRAE X MRSA 75 J740 4 Hla AL
PRSI S AR A 1T, 2R5E 7 vh 2% 24 1) HAR Dk
DL R 25 e AR L, O 1] B 4R AR B A I R {4
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