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Inhibitory effect of cryptotanshinone on biofilm of Staphylococcus epidermidis

YI Hui, ZURui-ling ,YI Yu-ling , LI Yan (College o f Medical Technology , Chengdu Universi-
tyof TCM, Chengdu 611137, China)

[Abstract] Objective To investigate the inhibitory effect of cryptotanshinone on different maturation stages of
Staphylococcus epidermidis (S. epidermidis) biofilm. Methods The biofilm model of S. epidermidis was con-
structed in vitro, the timing of adhesion, accumulating, and maturation was determined; matrix quantity, bacterial
metabolism, microstructure of biofilm were detected with semi-quantitative adhesion test, XTT assay, and scanning
electron microscope(SEM) respectively. Results The timing of adhesion, accumulating, and maturation of S. epi-
dermidis biofilm were 6h, 24h,and 48h respectively; in adhesion period, cryptotanshinone at the concentration of
128;.g/mL and 32pg/mL could both obviously reduce the matrix and kill bacteria inside biofilm, difference was sta-
tistically significant(P <C0. 05) , inhibitory effect of 128ug/mL cryptotanshinone was better than 32pg/mL (P <<C
0.05), the microstructure was destroyed by both concentrations. During accumulating and mature period. only
cryptotanshinone at 128g/mL could reduce the matrix of biofilm and kill bacteria inside biofilm (P<C0.05) , the mi-
crostructure was damaged by cryptotanshinone at concentration of 128pg/mL, while 32g/mL of cryptotanshinone
had no obvious inhibitory effect(P>>0. 05). Conclusion Cryptotanshinone has a certain inhibitory effect on different
stages of S. epidermidis biofilm, and there is a certain dose effect.

[Key words] Staphylococcus epidermidis; biofilm; cryptotanshinone

[Chin J Infect Control,2017,16(9) ;798 — 803]

(R EI] 2016-11-24

(AT H] PR T NS H (2015]Y0159)

[HEFHFNT  BMEA991 =) 4z QU » P48 R T L B L T 5T 26 o 32 38 A S8 30 AE W B0 2 36 18 W B T 25 ME T 5
[EEEE] 2= E-mail: 1067267085 @qq. com



o R Y 2 A 2017 429 A58 16 55 9 ) Chin J Infect Control Vol 16 No 9 Sep 2017 « 799 -

UTAE i 0 1A R SR BT R W B Tz
a8 N O LN O 45 3R B A K e
(Staphylococcus epidermidis,SE) fr BUR YL H # ™
L O T e SR AR B . B 2
20 TR R T R T R A 3 T R AR I R T TR B
T MELIA R A B R FE R . H AT IR 2
>R FH RG22 O B0 T 25 W0 16 7 1 2R TR o 180 T T
LU PENIR AR T . R 25 B ik S AN R T 2 TR R
R B —E MR H. FESAE RN IE 2
A DR 8 FH DA AL 1k R 0 138 28 T O BRI
FUA BTy 53 R BT 1 FF 25 0 A0 K 7 T ) 19 R
PR H A PE2 0 K6 W) (B B2 D I8 B A
U AR AE S AH BT A R 0 8. & A B
FUUR PSR R IR SE | 4 o 474 4 Bk
BRI B R ZF AT 1 R 5 A0 T R 3R A S I
e T 2 B L 500 A 400 TR L EL O A IR B AT ik —
A TF R F1 o H TS BN A R DL 2 R 40 1)
20 T AR W PR 0 R O i T, AR TR 1 TS T 5T
w3 I E S S e T SRR S P S T
P2 AB&PH 20 AP SE 1 X SE /b
5 ¥ & (minimum inhibitory concentration, MIC)
Fl B /NAE W AN T € B (minimum biofilm inhibito-
ry concentration, MBIC) , & Bl [& F} 2 B 4 712 B 38
5y rhoxt SE 30 515 1 55 04 0K 1843 AR
SEE I BEFT S BAAE Sy #E 2 LT3 ol % 3% O FH P X B
2541 WEEAS [ e B2 25 W A T SE A= Wy i E it i
FEAN [ [ Be 8 Jo it L JI8E P T A3 0 1 R RO T 25 46
F R AE AL TR R AN [R] ¥R B2 B8 P 2 i X SE A= ) [
[Fi) ol 528 v B 4 ) 2855

1 #MB5ETE

1.1 ##

11 LWtk REMARE 1457 (B
PERR) B35 B2 # Z BR B ATCC 12228 (AR ¥y st B
RSl -NEDNE 33 S8 e N )7 N R /S NS
2= R b X T B B OB S A L BRAE I 5 R IR
AW RS PH A TR RS

1.2 ZZRAGME SRS EIN S OR
O AR AE WA FDD LT R bR Crp R 2
A R RE I 5T e ) XTT 45500 (g o gL 3 A 9 B 4
AV JEH 96 FLAF 6 FLAR (35 [E Costar 24 &) | i
FRAX (Nanodrop 2000) \F1##i HL85 (H 37 1000B)
1.2 Fk

1.2.1 SE#M . RE RAMBENENZETL S
HESCHR™ ) 7 125 W A0 2l « SE B2 b 2 TSB K 57 5
37 Cab 3 7%, P RO 2= 1 X 10° CFU/mlL,
200 pL/FLINZE 96 FLAR . 48 8 F 37°C 0.3.6,12,
24.36.48.72,96 h 5 B 5%, OB PBS B9k 3 1K
2.5% 8 "R 5E 30 min, AL AA 0. 10045
Al B YR G (B 5~15 min. 5 R 7K b R F B LR
BT 5 A 9520 £ B IR - B AR AR T Ay
(B - 22 ] AR W) BB B A T 2k

1.2.2 #4i#  SE % TSBh 37 C b 85
F5 L H T B E 1 X 10° CFU/mL.200 pL/fLn
2 96 LA 37 CHi R 0 BT 1. 2.1 852 19 i) [A]
MRS O PBS JEYE 3 1.200 pL/ALANA L
TR (LR DRIZGW.37 CHEFR 24 h,

R 1 YR R B S 56 5 411 B

Table 1 Biofilm formation periods and experimental groups

AMBERRE RSB TEAY e
pg/ml)
6 h(FHHH
Al ANz %t iR 0
A2 &R 32
A3 e W S B T 2 128
A4 IV B2 B P 2 Tl 32
24 h(E )
B1 AN 24 %t iR 0
B2 T E# 32
B3 T2 Ve BE ST 2 128
B4 I e BE Bt 21 32
48 h(R O
C1 ENIEZRaRiS 0
C2 T ER 32
C3 VR JE B S S T 128
C4 IR Bt 2 32
1.2.3 ¥ EEFHMEZRARN SE &£ W MEHE RN E

fo S RESCHRT 7 w8k Bl F BR 1L 202 ik
RhPR IS . TG PBS EEYE 3 Yk . K T [ 2 30 min, 25
mb S IR G €5 5~ 15 min, H K 0k, =R T,
T 95 % LR G A Asoy fH

1.2.4 XTT %40 SE £ M E N @& R#EEL
fo S RESCHRS ik Ak Bl 4 BR 1. 2.2 Ry ik
AL PRJE . JCE PBS IR 3 WKL 100 L MH #557
FEA 50 pL XTT TAEW .37 CtiEsF 1~4 h, i
FRASCAE I Ayso A

1.2.5 A#HEFENESE AN EHRATL S RN
P SCHRE )y s A el gl AT SE BT & 1 X
10° CFU/ mL,3 mL/fLINA I TG 6 fLAk . B 4L



e 800 - o Y PR I 2 A% 2017 4E 9 A58 16 545 9 ] Chin ] Infect Control Vol 16 No 9 Sep 2017

A — R TCW P 5351 F 37 C 6.24.48 h 45505
IR WO B R G B PBS 0k 3 WKL R G A BT
TR 6 fLAR .3 mL/fLIn AR 1 oSS 43 4 1 24
W .37 CHEF% 24 h U 3 7 FIJC A PBS I3k 3 1k,
i 4 CREE 2 h, T PBS Bk AR IR RV B2
30%.50%.70%.70%.80% .90 % . 100% {4 Z Bz,
4CHEBEMEK 10 min, UT BE & M B 25 11 J5 ¢
G AT LB ILER AT B (10 000 X 10 pm FLEF)
1.3 Z4E4H N SPSS 21. 0 B4 #1754 o
B T R LB + bR 25 (2 £ ) FoR , 5 41 4[]
H A 2% B R &y 22 70 # Cone-way ANOVA) ., L)
P<0.05 S BEAGRIEE L,

2 #R

2.1 SEAMBEA K& AFMW . R EFRAN
Lo SEAWEARKEAE 3 DKW, 450 0~
12 h,12~36 h 1 36 ~72 h, Hih 0~12 h K
PR X Rz A 0 BB R BRI 1 B 3 i SETE AN W A R 3
BN CIERALA F512~36 h KA e, X 4=
YIRS e C E 7 M T RN Q& ALAR By
SE AHH. SR A IF5 1o W K M A Jk 50 3% 7 T 1 i
P 7% » () I A= ) IS0 328 ¥ 5 1) 385 36 ~ 72 h A= Yy
JIBE B o 5t 39 R G 45 L R 7 A ) T R L I I S B

E I R RO 7 2 B AR LR S AR R R A
T AR G5 H B AR W I . TR I AR S 0 i) 4%
By B v 1A B[] 55 6,24 .48 h VR SE A= 1 1B 4 26 [
RAETRA ST Y T WIE 1. 3 B 4 % Bk
W ATCC 12228 Ny AP IE W B PEpR AN BEAE R N
S LR T 8 A Wy 5 ACHE R B T AL AR Y
AR R A REF AL

'\

A A

0 A—k ; A , .
0 12 24 36 48 48 72 8 96 108
AR (h)

—— kA ER T 1457 —A— KA A BRE ATCC 12228

1 SE WA K2

Figure 1 Growth curves of S. epidermidis biofilm
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Figure 2 Change in quantity of S. epidermidis biofilm matrix
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Change in metabolism of S. epidermidis inside biofilm
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Figure 4 Change in microstructure of S. epidermidis biofilm observed by SEM(10 000 X ,10 pm)
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