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(scanning electron microscope, SEM) W%%, PPANIHEE F 2455 A W BT e o5 P B R R AR s SR qRT-PCR 4 AAS I A= 4
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Abstract: Objective To explore the antibacterial and antibiofilm effects of flavaspidic acid BB combined with erythromycin on
Staphylococcus epidermidis (SE), and to provide the theoretical basis for the development of flavaspidic acid BB into a new type of
antibacterial drug. Methods The microdilution method was used to determine the minimum inhibitory concentration (MIC) of
flavaspidic acid BB and erythromycin against 11 strains of SE. And the antimicrobial susceptibility against the strains were evaluated
with fractional inhibitory concentration index (FICI) and the minimum biofilm inhibitory concentration (MBIC) of flavaspidic acid BB
combined with erythromycin by chessboard dilution method. By drawing a time-kill curve, the dynamic bactericidal effect of
flavaspidic acid BB combined and erythromycin on SE was evaluated. XTT colorimetric method, semi-quantitative adhesion test and

scanning electron microscope (SEM) were used to evaluate the scavenging effect of the combined drug on the biofilm of the strains.
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The expression changes of biofilm formation related genes (sard, aap, agrA) were detected by qRT-PCR. Results FICI value of BB
and erythromycin ranged from (0.51 £ 0.00) to (0.75 + 0.05), which showed additive effect. According to the time-kill curve, the
combination of drugs could effectively inhibit and kill the SE. In each stage of biofilm formation, the combination drug group could
significantly inhibit the metabolic activity of the tested bacteria and the formation of biofilm substrate quality, and reduce the amount
of bacteria and the adhesion between bacteria and inhibit the formation of extracellular polymer. For resistant strain SE04, the
expressions of aap and sarA4 genes were down-regulated and agr4 gene expression was up-regulated at each stage of biofilm formation
in drug combination group. For sensitive strain SE08, drug combination group could down-regulate the expression of aap and sar4
genes at all stages, and up-regulate the expression of agr4 gene at adhesion and aggregation stages. Conclusion The combination of
flavaspidic acid BB and erythromycin has good antibacterial and antibiofilm effects on SE, which showed additive effect. The

antibiofilm effect is associated with inhibiting bacterial metabolic activity, formation of biofilm substrate quality, and the expression

of genes related to biofilm formation.
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Bk B ik 1 41 G (skin and soft tissue
infections, SSTI) A& Il R 73 H UL AP o i 4 SSTI
IAT R EGi vt I 25 S v, SSTI B0 B LA ) Bk
w2, H R E AR A EBESRE 2 —
BEE T S PR Z9YCEIR R I Z N, SSTI i 24
PERFSE ETF, ROR$Em 1 I AR (R 3 AR T T
A, MR (erythromycin). SEJLE B EEHiE
FAENIBST AR A G Jm 3 S H B 2
Y, FLIN 24 TR PRI HG I2Y . 2 R 24 1) 3 S A
7 SR AR B T BOME LAY BRI AR P s, (615
VAR ROBIT H S B A RGBT, A e
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REVRREERT, FARE SR E DR, 2
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TERGSRE AT 7309 4 BB, ENHIRGFT B
T RETE R B AR5 IS Pl A B B A= 4 i o
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PrAE RS AEYBEINHI DA R, o] U 2
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FIE S 29tk HoA B2 .

TWEERR Dryopteris fragrans (L.) Schott. Yk
ERREHEE B R E Y, R HE P TI097 & Pk
PN, AR R RS . AR A EE 2R AT,
FifEREAPURE . Pt PSR, PR,
PrEMNE Z M2 EETES, JCHpREE SRS, H
RAFZAE R LR AR =R EY . 5
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BB WA HUAE 2 BP0 IE P LA A M i 4 )

VER WA WARIE . ASHIEFUE L I 5E 345 SR BB Ik
FA B0 A 30 i 22 FNURR S 1z 7] 260 BR T 1R 40 B v 1 2
XPHAEI R HIVE R, v Be4n SR BB JFR K
M BB 251 B LI R R
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1.1 5%

AL BB (HiL5 GC-CZ-180906, i/ 4=
98%) T H MK A RHE K AR A F ;. 418
F (5 N0825A) T H RERCENEARARA
Ay SkfEmEmR (HES 190501) WY E ) AR R 2L 4
AR AR —HAEMEHE [2.3-bis(2-methoxy-4-
nitro-5-sulfophenyl)-5-[carbonyl(phenylamino)]-2 H-
tetrazolium hydroxide, XTT, #t*5 CX30182035] &
Bt R R EARAA; Vitk3 (#t5
C1517035) W B Eighghr T A RBH B A R 2
Al; CAMHB EFRWZH 75 (#'5 20200513).
BRI R IR (LS 20201117) FIHEE A MK E
Wiz ke (TSB, fit'5 1090952) ¥ H) ™ 4R IHE
I E R BR A F] .

1.2 {48

SW-CJ-1F iBi# TAE G (IMPERILRA;
iMark BFR1X (3% [E BIO-RAD A #]); Memmert 8
¥R (Rl EREESE R AR BKQ-
7301 3230k JJ TR B R QL R RS B 5 & TR
AF]D; CHA-S HIRIRG#F (LIRE ST R
2R PR F); ISM-7610F Plus & 53 BT
BAEE (HAR RS,

1.3 EFk

B % BR B I IR 73 S Wik (Staphylococcus
epidermidis), 3t 11 ¥k (SE01~SE11), H/J A3ERE
= 2500 75 e BR o w75 4 s 00 6] 2 R TR 0 428 B
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Pk (Staphylococcus aureus, ATCC@29213) THH/™
RA WAV PR O
2 FE
2.1 HEEDE; BB 5SS EMMEEMENE
211 SAEIIEIRE (minimal inhibitory concentration,
MIC) FIMIsE AR 5% [ Il R A 92 56 = A v W
(CLSD BIl| 52 [) M07-A9 J7 ERAT R MBI &
FAR IR BB SLLE RN 11 R B A BR B
(SE01~SE1D) [ MIC fH, Z% Ko F I,
R SR BB MZLE R 96 TS i T — 1%
B B AR E N 5120, 2560 1280+ 640 320,
160+ 80. 40. 20 10 ug/mL, &FFLE 100 pL 253 -
F &AL 100 pL 22 CAMHB £ 37 3 56 B (1)
1 X 10° CFU/mL B & . [FIR5E X F 200 pl B &
TR A KT R ZH B 2 200 pL 3535 5L 1045 100 IR
H. T35 CHIRFERF 18~24h J5, HAEKN
RREALXTE,  DAPHR VLS TG 32 A 1 A= K TR R R 2454
WA MIC.

HRHE CLSI #il5E 1) MO7-A11 7%, (E3T 256
S A 5 X S0 I B R PR HEAT I AR Se A, DA
& ¥ B & OFR ( Staphylococcus aureus ,
ATCC@29213) {E N5 (quality control, QC)
PR, SkAMEIERCA IR 259 . SPATEAESE T, QC
BRI MIC 7E 0.25~1.00 pg/mL, WA 2 5E 45 145
LCIRER
2.1.2 WA AWM FMBE K IR 2 (fractional
inhibitory concentration idex, FICD) HJill5g %
Manalo 25177 A IR FEEIE L, H CAMHB 577
WG DR BB I 2 4 3 AT bR FE IR B
B, 50 pL 253 T 96 ALtk &L
BIN 100 pL 9256 2R (1.0 X 108 CFU/mL) . %%
£ 96 TALER T, AT A S B B IR B 4R
LR BB (4 MIC~1/16 MIC), #—¥|&A Bk
FEIB IR (4MIC~1/16 MIC), [N E R
TR AE RN B S & B IR R A 0 R
T35 ClEESHFATHERR 18~24h )5, H4&
KXFHEFLOT B, DL AR S TG 52 4 R A A PR AR R 24
Yy MIC {8, JEAR#E MIC {H 15 FICL.

LERIEANFREDD: DL FICT AR NS FH 25850
SEEG I HcHE , FICT<K0.5 NBREMERT; 0.5<FICI<
1O AAIIPERT; 1<FICI<2 ATCHAEH; FICI>2 K
FEPUER.

FICI=MICAa zm/MICa 2+ MICB s/ MICB 25

22 HEEDE BBHRALUEEMZTIXEKERE
Bh 2% B9 E

2% SR T EDVIR R S, AR IR
BB FIZL % 2 MR MIC. 1/2 MIC. 1/4 MIC.
1/8 MIC 3t 4 NMREE, BB BECA AT R H
ezl ARKEMZP LA R AR R
ZHINZ - 1 X 10° CFU/mL B K FE 1) CAMHB 15
FREEH, N E NSRRI K XTI, 35 ClE
BEEIR, 2 HIFE 0. 2. 4. 6. 8. 12, 24, 48h
I, SRASPRFERIRAAE T FIE A 220 523K
BT PR [R] 3% B 4%
23 HEBSE; BB MASRMEYHEF AN E

PR (1X10°CFU/mML) #MT 96 1AL
H, 35 CMNEEFERI 24 h J5, BRESILER
KL, S E PBS AL R A
JEE . {5 TSB 35 FRENT 25 AT IR FER R, B2
% BB HL.ZG54 0 1280~5 pg/mL, L5 R 4N
2560~10 pg/mL, BXA&FHZHIEIE “2.1.27 Tk
BEAT 2R R S A S H 2555 SIEL 200 uL i s
VIR, BT 35 CIHER IR GkELRTFE 24 h,
SR LG . [R50 B A KR BB R 2 X HE A

SERLAEbRIE:  DLATHR R WLV SR I R 25903k
JE E A B ARSI YR E - (minimum biofilm inhibitory
concentration, MBIC) [13],
24 HEEDE; BBRELUEZNZIXEKEYHIR
TERRIER RN E

R “2.37 W 5E () MBIC 4558, e S i
PRI A FZREE . SR XTT ek, e s
M SLIG N R 7 RS (scanning electron
microscope, SEM) 3L [F]PFAf 245 0t 521 B ik A= Vb
JELPRITE BR A
2.4.1 XTT RN E 348 51K BB BRA 405 20
S B R AE VDB A 2 R AR TE R R S 1 X
106 CFU/mL 0K FE 1) TSB 1577 3L 8250 T 96 il fL
Wb, 7£35 CRIEHE 6. 24, 48h. THIR I [E]
B, 7 2 AL R B AR B 34T PBS 1 . SE04
EPRNIIA 20 pg/mL 345 5 BB 55 20 pg/mL 4145
%, SEO08 HFRINA 20 pg/mL #4738 5 BB 5 0.04
ng/mL ZLF 2, % 200ul, 4k2:EE9% 24h, &FLIN
100 uL XTT (0.5 mg/mL) /VitK3 (10 mmol/L) ¥#
AR, 35 CHEOLIFE 2 h 5, WE 450 nm
FEFE (Aaso) fH o [FIR 15 B AR K R ZH B 2= L R4
2.4.2  YE SR SIS E B4R SR BB BXG 4%
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FXP R E S B % “2.4.17 T
TNEIESLLG RIS 21 6. 24, 48 h EWRE IR,
FAEEE] 2 30 min JG 7025, A 0.1%45 i 55 44,
et 15 min JEPE L ARB IR, HRA 95% L2
ARl ME 570 nm WOGFE (As0) {H, BPAED
Wl
2.43 SEM MEH4, SR BB B A4 B RN 2R E
AR SE /520 275 Schneider 5514
W57, TEF 14 mm JCw RI3E 1) 24 LR o)
AIRIEE 6. 24, 48 h [IAEWIREIE, H4xhE “2.4.17 I
BEAT 25T 2.5%)8% W i 2 AR Mk s
15 FHBRFEIRE (30%- 50%- 70%- 80%- 90%- 95%)
CPEATRRREVEML, SRR MR EEIL BRI 2 Ik, &K
15 min, Fifi 51 H 100% ZEEMLK 2 IR, BR 30 min.
TN 100%50 T BB 4 20 2 Ik, X 30 min. #
RE T TIRBUKEE S, AT A0, B FHfih
s, [F S A K IR A
25 HEBOE BBEHASUERZWNEYHIERMKIEX
ERFTIEHEM

% “2.4.17 WUJTIEES A EAE 2511 6. 24+
48 h ZEWRNE, 4% R P R R ) Trizol 5055
FEEL mRNA. BEHLEL 5 5] RNA FE8b 1 pL, F&ER
G RS MELE RNA () 58 rRNA. 18S rRNA Al
28S rRNA 57, # 3 2k 2kal e BRI aTiiE B & RNA
Hh¥E b e . SR )58 H Prime Script TMRT reagent
Kit WA G AT RN . &5, KA SYBR
Premix EX Taq IT Kit 1271 S AC ] SRR RFEAT gRT-
PCR il qRT-PCR [HHELE KL 16S rRNA AN

SIL R AR R IE B 2724C 5347 047 mRNA
S FEA TAMERER AT AR, 51975
W& 1.

#1 BWEEZMEFT

Table 1 Primer sequence of target gene

HH D J¥ 51 K fEfop
aap-F 5°-TGTCCCATACCCTCTATAGCCTTG-3’ 104
aapR 5-CACCTAGTGCAGCTGGTTTCAG-3’
atlE-F 5-ACAAATGCGTGTACGAATGCA-3’ 112
atlE-R 5-GACGTCCTGAAGGTATCGTTGTT-3’

Sard-F 5°-ATTATTTGCTTCTGTGATACGGTTGT-3’ 112
Sard-R 5-ACGTAATGAACACGATGAAAGAACTG-3’

agrd-F 5-TGTCTTGAAACAGCACATACACGA-3’ 97
agrd-R 5-GAACGTATACTGAATTACTTCCCCG-3’
16SrRNA-F  5°-GGCAAGCGTTATCCGGAATT-3° 101

16SrRNA-R  5°-GTTTCCAATGACCCTCCACG-3’
2.6 FitFESH

{5 %X {4 GraphPad Prism software version 8.0 X}
AT RIP 20, RABRERTTZ0IE, #
i ¢ ke, P<0.05 RnzZmBEAgH5E .
3 H#R
3.1 EHEDSEBBSUERHRMABMESHLM
mE M

W 2 fw, W45 BB S4ERKGHZA
XF 11 #Rsz sk 1 FICTETE A (0.51£0.000 ~
(0.75£0.05), ¥I7E 0.5~1.0 KX [ A, TiRA TE45
% BB T3 0021 55 0] 3 R i A BR B 14 E
T INAE FH - 5 20 5 2 BB A28 20 5 Pk SE04

*2 ARDKBBSUZHFEREHYIRER »n=3)
Table 2 Results of combined susceptibility test of flavaspidic acid BB and erythromycin (n = 3)

% eI -1 = .mI -1
itk PR S BB/ (g ml ) AR (g ml ) FICI (R+s) {1 Fi 2
e MIC MIC gy MIC & MIC gy
SEO01 44.67 15.00 5120.00 560.00 0.67+£0.22 ABAM
SE02 60.00 20.00 5120.00 640.00 0.63+0.00 A0
SE03 44.89 20.00 80.00 10.00 0.51£0.00 R0
SE04 4591 14.00 128.00 22.00 0.51£0.00 A0
SE05 48.00 20.00 96.00 12.00 0.51£0.00 ABAM
SE06 144.00 33.33 0.16 0.07 0.75+0.05 ABAN
SE07 50.00 16.67 144.00 64.00 0.58+0.06 ABAM
SE08 40.00 13.33 0.31 0.16 0.75+0.18 A0
SE09 25.00 13.33 15.00 7.50 0.75+0.00 A0
SE10 41.30 18.00 5120.00 512.00 0.56%+0.10 A0
SE11 40.00 20.00 5120.00 320.00 0.51£0.00 ABAN

SEO01~SE11 #J93 B2 A 4 BR IR R 7 B it 36 11 %k

SE01—SE11 were all clinical isolates of Staphylococcus epidermis, including 11 strains
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B ZE) MIC 735108 4591 pg/mL Al 128.00
pg/mL, BXE R 2545 3% 2 14.00 pg/mL 1 22.00
pg/mL; XfFEfk SE08, 41 BB FIAEH R R
M2 MIC 43 %124 40.00 pg/mL 1 0.31 pg/mL,
BEMAE=F2n b2 1333 pg/mL Al 0.16
ng/mL. [RHARYE % 5 25 41 i) MIC 8 DA B & F 24
JE I FICTAH, JEHE 1 BRXT A5 21T 24 BB A O
UFIIBEME (SE04) DLJ 1 R85 R IBUR H I A 3K
FEAFIIHERR (SE08) HEAT JF 4515 .

32 HEDERBBEHSUEZENZIXEKE ERE
S aEA

WK 1-A. B Fizn, WPk SE04 AKX HEZH 4
h EHEARECAE K, 24 h FHEARE], HEH
R T PE%; 34 SR BB M ERKLE 0~4
h VR ECRFEE N %, X BT AR KA B A KAE A,
12 h 5 VR e IE T T, 3R B R BEAE AR S
48 h I R IS B A T 14, F B AR KO REZH I TR
B BRI TP

A. B-SE04 HFRIIR AR 28 C. D-SE08 Witk MR - R H ik BB-# 415 BB ERY-Z4.5F% BH+E- M4 LR BB+4%HEZE  1/2BB-
172 MIC (#4551 BB 1/4BB-1/4 MIC [ #4551 BB 1/8BB-1/8MIC {47 % BB 1/2ERY-1/2 MIC 4L % 1/AERY-1/4MIC W45
% 1/8ERY-1/8 MIC WA #Z  1/2B+E-1/2 MIC (H# 45 %1 BB+1/2MIC 442 1/4B+E-1/4 MIC 4% 5% BB+ 1/4MIC (W45 %

1/8B+E-1/8 MIC I3 45 5 BB+ 1/8MIC WA # R

A and B-time-kill curves of SE04 strains  C and D-time-kill curves of SEOS8 strains BB-flavaspidic acid BBBB ERY-erythromycin B+ E-flavaspidic
acid BB + erythromycin  1/2BB-1/2 MIC flavaspidic acid BB  1/4BB-1/4 MIC flavaspidic acid BB 1/8BB-1/8 MIC flavaspidic acid BB 1/2ERY-

1/2 MIC erythromycin  1/4ERY-1/4MIC erythromycin

1/8ERY-1/8 MIC erythromycin

1/2B + E-1/2 MIC flavaspidic acid BB + 1/2 MIC

erythromycin 1/4B + E-1/4 MIC flavaspidic acid BB + 1/4 MIC erythromycin 1/8B + E-1/8 MIC flavaspidic acid BB + 1/8 MIC erythromycin

1 HBEOE BB KELSRMEMA T X E SE04 F1 SE08 BIAT 8- R & fh4k
Fig. 1 Time-Kkill curve of flavaspidic acid BB combined with erythromycin on SE04 and SE08

WG 2GR EAE B S R dLr, Hrh
1/2B+E ZH7E 24 h WAHRGFIHIER, BEA %
1) 172 MIC P ELZGH IS ECN % T 1~21gCFU, R
P SCHR VAT AR UEDS), 254006 FH 4 B T T B s AL
(IR Z5 20 k> =2 1gCFU, & UM RIVE T 25k
FHAH B VU oA A B 25 42> 1~2 1gCFU,
SESCNAIMER . Bk, KL SR BB BG40
AN SE04 AR AR IEH .

SEO08 Btk BN [A]- R th & an &l 1-C D Fiow,s

ARKIRALT 6 h JEE A HUE K], 24 h JEEEA
Y, IRTETE R T . AN SR BB 414
0~4 h FVEEE MY, 18 6~48 h I FVEHE
B BT SR R A FIBE I RS o
LR RYE 0~24 h WIE RIS FF A BT, B1E
48 h N BEBRR K. SERKMSEALLLE,
PG MR BEN AR KaH4)E
BRI R BAE AR T 25 gidl, ks 24
B 1/2B+E KIINEAF e, B R R 25 H w
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WHURE T 1~21gCFU, RIFHELS S BB Bi& 4L
B 2 AN SE08 TE Ak AR INEH -

SE04 5 SEO08 Tk [ []-23% BT i 2 AH L e m)
RI, BEEHZGE SE04 AR AR A KR &
12h, REMIIEZE 24h; SEO08 B kR A # AL K AE
IRZE 12h, 48 h WAR I, #ER4h 51K BB
B A 215 20T i 2 SRR TR AR 35 B AT AR AR K
YER, JEHSHBUR & SE0S 0 i F F 5 A & .
33 EHESEBBSUEREMALRMEKERAZAMN
I RETE

SRR 3 Fon, H4AR SR BB 45 Rk
A% A, X2 E bk SE04 Al SE08 [ AE 4l ik
f) FICI {43 %14 0.19+£0.00 £1 0.14+0.00, £
RIS AR B A 251 MBIC {H, i E X)

ZIN R SE04 IR AR IR 25 T TR IR FE A
20 ug/mL ¥4 LR BB 5 20 pg/mL 4H K, X
SEO08 B # 1) & £ B 254 T Tt =ik B 9 20
pg/mL B4R LR BB 5 0.04 pg/mL 45 %, Ja4k
SEHG DA o 2R AT -

3.4 HEOE BBHSUEENZTRAERENHIE
BITERRR

341 DI BB BLA L E R Y b
JIE Y A B AR 1 52 & 2-A~C Fios, K
B F 25 0 &b B AR s o9 2 ] A 1R ) B3
T ARSI (P<<0.001) A5 #2454H (P<<0.05.
0.001). A W4 LR BB S4B KB G AT A %L
1] SE04 TR R AE R T s 45 B B 14 185 P 4 B A
WHEYE,  HLEE 2 b2 st Al ) BOR B

%3 EHRODE BB 5USFEMNREFEREMMEDWEEE (x£5,n=3)

Table 3 Antimicrobial activities of flavaspidic acid BB and erythromycin against Staphylococcus epidermis growing in biofilm

(xxs,n=3)

45 L BB/(ug-mL ™)

.5 % /(ug'mL™")

BRI & FICI YE &R
MBIC & MBIC 5 MBIC & MBIC 5
SE04 320.0040.00 20.0040.00 160.00+0.00 20.0040.00 0.19+0.00 ip I+
SE08 160.0040.00 20.0040.00 2.50+0.00 0.040.00 0.14+0.00 ip 1]
= e =
= N

A~C-SE04 B#RIMIIE N A B ARBNETE  D~F-SE08 BARIRE A AT AQSHETE A D-BEMITEL (6h) B, E-REME (24h)  C. F-HEA
Bt (48h) BB-#4 5 BB ERY-AHE SAKIRALRK: *P<0.05 “P<0.01 *P<0.001; SPRZGHLLE: “P<0.05 #P<0.01
#p<0.001, 3. 6. 7

A—C-metabolic activities of bacteria in membrane of SE04 strains D—F-metabolic activities of bacteria in membrane of SE08 strains A and D-
adhesion stage (6 h) B and E-aggregation stage (24 h) C and F-maturation stage (48 h) BB-luteimarate BB ERY-erythromycin *P<0.05 “P<
0.01 "P<0.001 vs growth control group; P <0.05 *P<0.01 *#P<0.001 vs two single drug groups, same as below fig. 3, 6, 7

2 XTT bb&FMNERDE BB RAUERMREAAHREE MR RSN BRAERGHEENEME (x£s,n=3)
Fig.2 Effect of flavaspidic acid BB combined with erythromycin on metabolic activity of Staphylococcus epidermis at different

stages of biofilm formation by XTT colorimetric assay (; +s,n=3)
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WK 2-D~F FoR, MAEFAEKXTRA, BEH
U AE & W B R R AR gt JEE P 40 R PG
I (P<0.001); 7EZNBIPYEL, BXE FHZGAH MR
MFLUBERMA (P<0.01); (EREMBAMNEL, BE
HHAANERZCR T S R4 (P<0.05.
0.01. 0.001). A] W34 51K BB 545 RIEH G
AN SEO8 TRAR A= WM ST B 5B B 1A 5 P 24
wACENEYE, BACRILT 2 Ry i .

SE04 55 SE08 BE#kXT EL AR, 4375 P s 24l
ELE, BRE FHZN 245 ik SE04 )5 Py 48 B A X
T A S AE R LAY B BRI R I S R AR

W1, BURBE PR SEO8 NITE R4 sl o
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Fig. 3 Effect of flavaspidic acid BB combined with erythromycin on total amount of Staphylococcus epidermis at different

stages of biofilm formation by semi-quantitative adhesion experiment (X +s,n = 3)
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BB-20 pg/mL 345 BB ERY-20 pg/mL 215 % BB + ERY-20 pg/mL 3543 5% BB+20 pg/mL 415 &
BB-20 pg'mL™" flavaspidic acid BB ERY-20 pg-mL™" erythromycin BB + ERY-20 pg-mL™" flavaspidic acid BB + 20 pg-mL™" erythromycin
4 SEM YZRHFDE BB KSLABRNREAHIKE SE04 EYWIRTE M R MR EHBIZZME (X 5000)
Fig. 4 Effect of flavaspidic acid BB combined with erythromycin on microstructure of Staphylococcus epidermis SE04 at
different stages of biofilm formation by SEM (x 5000)
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BB-20 pg/mL Jﬁé%%ﬁ& BB ERY-0.04 pg/mL 2L % BB + ERY-20 pg/mL 345 5k BB+0.04 pg/mL L5 R
BB-20 pg-mL™! flavaspidic acid BB ERY-0.04 pg-mL"™! erythromycin BB + ERY-20 pg-mL™! flavaspidic acid BB + 0.04 ug-mL™" erythromycin

El5 SEM UZHHDE BB KSUBEHRMNREAHIKE SE08 LB EIM ERMMEEHIHIFND (X3000)
Fig. 5 Effect of flavaspidic acid BB combined with erythromycin on microstructure of Staphylococcus epidermis SE08 at

different stages of biofilm formation by SEM (x 3000)
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6 FEBDE BB AL B R SE04 IR BUE M B AE X E E M RIEER (x+s,n=3)
Fig. 6 Relative expression of relevant genes in various stages of SE04 biofilm formation treated flavaspidic acid BB combined

with erythromycin (x£s,n=3)

B 7 HBEDE BB RKALERN SE08 EMHER S M EAAXERHENRIZER (x£s,n=3)

Fig. 7 Relative expression of relevant genes in various stages of SE08 biofilm formation treated flavaspidic acid BB combined

with erythromycin (xxs,n=3)
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