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TR V23 R EE VS, WAL, FHE S OR

Lé. UFIJ 1,2,3, EZ’%K 1,2,3*
(" BRIN—RERFHHHBELFR ZRITKK 163319

PR KA ARERF R EEEERE ZAIKE 163319

SeRILEFRGREL LT ERIIKE 163319)

Zr,% 1,2,3’ T 1,2,3,

W= AR K LFcin(17-30) 31 7 2.5 4k 2% B (MRSA) A 4 ey Fp 5048 A, 5 8 . R A PCR Ak F009 T MK ¥
Bk F ik 24 IR X EF B oo MRSA; R AR R4 T kAot ML R E R ST A MW AH, F iR EL =
AL AR MR A R W&, RAKA T HOk B HORIR TR IE MRSA AW 5w e % 4 KA MEHEEMZ LFcin
(17-30) *F MRSA ) /37 H K B (MIC) ; KA 28 5 % F & Fedadh & F 2 4L (SEM) M E LFcin(17-30) %5 MRSA 4 45l 49
AV R M LFcin(17-30) % MRSA AR5 %k R 2T 24 BB FZ EMNHIRE F, /i 4 4 MRSA,
%% % DQO5.DQ07.DQ09. DQ23, A My i M 3g A PRI #k, S dhE R E LR R T 4 %k MRSA F DQOS #9 7 AL /1 5%
DQO9 & = 4% /1 5 53, B DQOS &9 &t 25 M 3% T DQO9, At £ K £l e 5 R AW £ 24 h BF AW F R %, LFcin(17-
30) %+ MRSA & MIC % 150 pmol/L,LFcin(17-30):& B 4 75 wmol/L B, BP =T 87 .45 A 4 T ax, , IR ik 09 £ 4 B LFcin
(17-30) ¥l RSN R o4 P JL5h % 4 A B 5D 2R & R 09 Sl Ao 43, 3 AL SE DNA 8938 "0 R LFcin (17-30) 3% B 64 I+ % /3§

W&, 456 LFcin(17-30) 7T 7~ i 474 2% MRSA HATHE L A DB &K, A 2R TR MRSA #9455 8578 57 .

KA LFcin(17-30); A Ak; MRSA; A
XEHS  1009-7848(2026)01-0037-10

AR, M PR AT (Methicillin—re-
sistant Staphylococcus aureus ,MRSA) 15 53R
HEMERERE, AEMEEWRE KRG
T, AR AR AL VR B AR H
AR AR L R Y R IR 38.5%, 4 B () 4 3K
W (Staphylococcus aureus ) J2&:J5RE R ]9 H % G FH
Pk TCEFEA B RGP PR BSRIE AT, ORI A Bk
PR ALAE 52 AFP A 28 DEAY, (HR 4 B 4]
BRI A A 1R S Bl R AH DG 1B, MRSA 7355
BRXS BT A AT A 5 R R AU B-INBE R4t
TR 2 W AT 24514, 5 P Y AR € 4 K T
FHEL , MRSA JEGLYIET AR B 0,

AP IR (Biofilm ) 72 B 45 76 A= Wy sl AR A= Wy 2w
LA L R T IR ), 2 — P 2 A TR
SER A A KA, B AR I T R R

Y BEHE: 2025-01-24

BE&WMB . HRAREERALT FIIH (32172814,32172937);
BRI S RHEBOE H (20232XJ02B03)
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Yk A AR YIRS SR B3 BT . e S A= el
DABEE 7E & i 3R 10, 76 H EAKIPIE B &
FUE A XU I N, 4 B R R B LA
PR DT A K TR E TR Z R SR BAT
WJLF- H DL W 22 40 B SR A AR A A, A=
Y AL AE LA T LB Be . PRI A0 A A 2k
JoT 3 TH 6k PR AL . ) e o A A AR W e
O FEAE YRR A T A AR B MM R G
(Extracellular polymeric substances, EPS) 1 i
NS G Wy th 8 1 BT 20 AR AR 5t 5 A2 )
I3 TR 2% s AR r IR A, S e
HIATER TAE AR MRS LAk 22 5 BH LR DU R 25 9 i 4
I, DT BELRS- 245 i A\ A 0 N 1 A T A 9
fiif, 7 o 7R W R i 4 T A0 AR R AR
P He AR K AR TR 40 =5 10~1 000 512

HT i K (Antimicrobial peptide, AMPs) J&—3&
INFZRK, B H H 12~50 DR IERRFEFEH AN, 2
JUF R A LR e R e i B 22 N 4y, R
SRR A AR T R AR AR I, FLEREE
(Lactoferrin, LF ) J&—FPp Z I REME B H , B EAFLE
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THiFlsw A 530, AR, PiE
W U LR Z R IIREM, Licin(17-30) 2
FLERER 10 14 DEIERRER S B TILBE AR
— o, A A A R S T BT R T
5T 2 W Licin(17-30) X5 40 B 40 32 A W A
SHIVE T, 045 il 28 s B AT A ] o B L A T
SORBIFFER LS 2 S 245 R SR A KA T e,
H 5T Licin(17-30)%F MRSA A B 74 54
BOR 2 Licin (17-30) 35 3] 20 wmol/L B, X 21 5
A KA HIRATE 85% L) 11, Z R K Licin(17-
30) XF MRSA BUHFFEHT, W AR XTI RAEAS 5325 1
MRSA VG B2 S A= A A T IR ARG, AR
RIS S TEMISY Licin(17-30) X7 BF4: %1 MRSA #l4
AR, SR AR Ry AT AE Rl 37 4 A1t
AR

1 MESFE

1.1 ##

L1.1 FUBREFIK LFcin(17-30) ZSHFLEEN
M) R 7 9 A i, & BE R I 81 Ol . FKCRR
WQWRMKKLG, H_F 14 kA= R A FRA F &
B, 468 (HPLC) =95% . ddH,0 YRS 40 Ik i
.,

112 W R 4 B0 5 A BR W bR M B AR .
BNCC186355, W4 H 4t 5t Jb gy B A= o 4 AR B 5%
Bt s L UG 4 0 R TA TR , FR ISR 4R 1 L DS
RAFUH o B AR

1.1.3  FZRAFALES  AEFEF 4L DNA 21
A&, R ERHCARA R, KM T4t
A, B [E OXOID AW s MH H5 37 5E TSB itk 7
Byt e R A FRA ) 5 25 28 IR 2L, H il
Tt A R A BR A F]

BEPRIY (SpectraMax® ABS) , 4855 FALER A
FRZS A5 fE IR R (NRY-1102C) , 98 5 5250 25
WA PR A H - 258 (SUB010) , H A7,
12 FHik
1.2.1 SIS AR AERE I MRSA 2R
H “&hrUE" mecA FEP TG GHE RV 1% K Sk
FLPE T 4C R Bk AT MRSA %58, B )7 dn
5 4% DNA $2 B0 & U B 5 07 B R B DNA
PCR 31#F % F (5 -GTGAAGATATACCAAGTG

ATT-3"),R(5"~ATGCGCTATAGATTGAAAGGAT-
3)e PS94 °C 3 min 1 MEFF,94 C 1
min,58 C 45 5,72 C 1 min,30 MEH,72 C 5
min 1 MG, AR BEER KRB R B | i 22 A
) 0.5 22 [ EERRIE , RBP4l b RS 15
min PPRFEGEAC R B TR b GERAE PRI 31
FE EE <21 mm N2, =22 mm MR, R&
PR 7 VR ARG I A FH A Y B R0 52 S MRSA
1.2.2 WISRLf ke P MRSA A9 iR i ik
PRBCAA TR & AP T TSB 553736+ ,37 °C, 180
v/min 55 FERER W 15 AL () TR B IR SRR T NI SR AT
TR b, AR FRA M 37 CHiFR 24 h, 2R
o B TR 72 h WA TE SRR o FIWbRiE .
AP TE AR N B R T B B Uy
BR300 fo B DA B
123 454k MRSA AW RIE e 1 B
BB VR R T TSB B3R %L, 37 °C, 120 r/min
Fidt 12 h, B 1% W R AE 35 5% ,37 €, 120 1/min
Hidt 12 h, B 1% 3R AL AR 7,37 °C, 120 r/min
Hidt 4~6 h W R LT 2 1x10° CFU/mL,, HUH
FEUF AT 200 WL 2R %) 96 fLEEFRR L, A~
WHRER 3 NEAL, DS IR A s XTI 37 CH
F% 24 h, WEFREEHE 7RI, H PBS RRIE
Uk 2~3 W, AR TR TEAS LRI 5 200 L [ 5E AE 4
B 15 min Je s AW, KR AKRETE, WA
100 pL 0.1%%5 2 e 4L 8 15 min, PERZR
YU, B AL 100 WL 33%0KESR , 37 “CH
B 30 min f5, BEFRCINE B 570 nm &b H G5
FEAH . OD {H fiz W ARyl FsE 5 4 ik 3% 1T 179 86 A
JE AR A I A 0D {E (0D 55 F 25 (LA F-21H)
AL A IR 325 . OD < ODe WA (=), 0Dc<
0D <20D. M 55 85/} (+),20D.<0D <40D. A+
FEREBE (++) ,0D>40D AR FHF (+++) o
1.2.4  MRSA i E R Y HUEEIE SR K-B
4% R PO RGN B A B MRSA X} 34 Fhfiid: E Y
it 2459k  EARERVE T - BRIBCR R V& H2FP T TSB W)
REEIREE BT 37 CHEERE IR, H Jo A B Lk
Fii B2 ODgoonn = 0.5, WEEZ) 1x10°~2x10° CFU/
mL, HU 50 uL BB T EHA N 70 mm 1Y
TSB Ifg e, BTHET/ES, FiRTH 3~5
min, Kl 25848 A, BT 35 CIEIRE R4 1537 24
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h, DUSANEE A EAR , S UM B E YR A R
R 2GR BRI 5 20 BB A 2K A R R

M2, HAARHERRENL 2 1,

F1 HE{RK A ZNNEEERAE

Table 1

Standard of bacteriostatic range of drug sensitivity test paper method

) FIRAFEAE B B A% /mm ] FIZAFEITE B B4R /mm
HAEE - FAE -
w25 (R) W (MS) HE(S) @it 25 (R) A (MS) B (S)
FAEE <13 13~14 =15 R E <12 13~16 =17
HEE <12 13~16 =17 FmEE <14 15~20 =21
B 7 # iR <10 10~14 =15 %GR E <12 13~15 =16
vk vk v R <14 15~16 =17 FREE <13 13~14 =15
AEF <12 13~17 =18 Fib H& <13 14~17 =18
SHBEEB <8 8~11 =12 T R AR <14 15~16 =17
kg E <10 10~14 =15 WIRE <14 15~18 =19
ARV E <12 13~15 =16 PR AR <13 14~20 =21
HTEEE <15 =15 HE % <28 =29
¥ B <13 14~16 =17 kIBET <14 15~17 =18
Sk Fom AR <14 15~17 =18 sEE <13 14~22 =23
vk F5 75 A <17 =18 WTEE <10 10~14 =15
vl 0 A <10 11~12 =13 By 2 <10 10~14 =15
kb <14 15~17 =18 B ¥ <10 10~16 >16
kI0EF <14 15~17 =18 HERET <10 11~13 =14
3k Fo7k R <15 16~20 =21 TR E <15 16~20 =21
RF B AR <28 =29 kFark F <14 15~22 =23
1.2.5 PUH AL LFcin (17-30) %} MRSA He/MIE b 803 1 K, Bi3R450E , L1597 56 1 PBS 1%

WEEME 28 CLSI (Clinical laboratory stan-
dards institute ) ¥ F52, SR FH L R 3 F B 16 I
LFcin(17-30)%} MRSA ) MIC, BN B VK 3
F MH K323 ,37 °C,120 r/min 537 12 h, B
1% B WAL A8 3% 37 °C, 120 v/min 3535 12 h, B
1% WALACEEFE 37 °C, 120 v/min 3555 4~6 h, %
HWR e ETH % 1x10° CFU/mL, 1] 96 FLEG F:0 45 0
A 100 pL 245 AR R G LFcin(17-30) , ffi fc 24
Yk BE 43 51 600,300, 150,75,37.5,18.75 wmol/
L, B 100 wL B, 246508 200 pL, L MH
REFRFE A BT HR DA 24 (%) TRBAE kg BH P X
W, T 37 CHiFE 16~20 h, EEHHRLTIK 600 nm
A E WO . DL OD A FA 35k i
NV JBE 5 SR B /MR VR BB MILC,

1.2.6 MRSA EPBAERK L BOR B 1Y TR
200 pL $EMP 3] 96 fLEEFEMR I, A WHRER 3
AN AL, A RS 4,8,12,16,24,48,72 h, [ 24

BRIEUE 2~3 WK, LAVE R 2R LRI A, SRS FEA5FL
o FEE 200 L [ 5E AR PIBRE 15 min 5 55 H
fist, 2 H AR IS, A 100 WL 0.19%45 & 2 Gy
WYL 15 min, YERZRYW, BT, LA
100 pL 33%0KAEEHR ,37 CHFH 30 min 5, BEHRY
MRE WK 570 nm b A 65 BEAE
1.2.7  LFein(17-30)%F MRSA A= ¥y I 30 1 /6
HUR B I O TR 100 L 2P 3 96 £L 55 7 M
B LFein(17-30) L2k B 1xMIC 1/
2xMIC  1/4xMIC OxMIC, 4 3 N AL, 5555 24
h, JEFRESHG , 7R, ) PBS BRI 2~3
W, VAUE LA BURIPRIFR , AR5 164 L o H e
200 L [EEAYE, 15 min J53REPE, FiRA
SRIET S, FIA 100 L 0.1%45 S 2 Y i Y 4, 15
min, JE R Z RGP, BT, BALINA 100 wL 33%
UKEERR |37 CHEE 30 min & , BEARAXN & I K 595
nm Ak R B
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[f] 1.2.3 Wk alifb i 7% MRSA BRIV, B 18
T FE PR 2 1x10° CFU/mL, BURG BRI AY IR 1 mL
A E] 6 FLEF TR L, FHINA LFcin(17-30)1 mL
L A 1XMIC  1/2xMIC , 1/4xMIC . 0xMIC,
BALIMA IR B 3 AL, 1537 24 h, Hi 9%
SERE, FEERIRIL, H PBS SRR AN e
2~3 R, AR Z A B AR i, A BRI A 2.5%)%
TR 4 CTRE 12 h, ZEEIK , THS 9 4,
EEEG TR U o
1.2.8  LFcin(17-30)%} MRSA £ AN R G4
HISEME SR MRSA JiAh R4 1) (Extracellu-
lar polymeric substances, EPS), [A] 1.2.7 15 i) /5 i%
BRI SRR UG s AR I PBS &
BRIEVE 2~3 W, AR LA B AU T, A 1 mL
PBS, 4 L& ) &) F A Wy L 5 8 B B0 A
10 000 r/min,4 CE5.L> 10 min, B3, T 0.22 pm
JEME I g . BT mL AESRIA 15 mL B0
&, A 1 mL 2R B (50 /L) IR G IR 15 s
J&, A 5 mL 95% B BRI WL , 8 ' S0 10 min, T
EPR 10s J5, BT 25 C/KBIFE 10 min, IFH
5, A EIEEE T E OD soon, AR A7 1 M 23154
Mash L2 WG i, I BCA 85 P R I e 37
FEMIANE R & i, 7 Rice S5 J5 425 eD-
NA, A I TSI OD g0/ OD g HEAEL ,eDNA
223K 3 OD agonad/ OD g 715 o
1.2.9 #dE#r 1] Graphpad prism 9.0 % ffF:

bp

600
500
400
300
200
100

bp
600

500
400
300

200
100

B 1

(b)
H:M:600 bp DNA Maker; &l a #1,1~12 Jy DQ1~DQ12,13 Jy BNCC186335; & b 1, 1~12 4 DQ13~D(Q24,13 Jy BNCC186335,

AT 2F 000, SR TR A VI 45 U
77 KM One-way ANOVA #E17 LR 2 )7 2243
M, P<0.05 W= B3, P<0.01 J2E S 8%,

2 #HRESW
21 XTI E£FECHAKEDA MRSA

WA 1a,1b s, 50 B0 24 PRFLIE 4 8 (8
AJER T A Y 5 Bk mecA BEPR BH R BB 2351
DQ05.DQ07.DQO9 . DQ15.DQ23, U5k 2 ffio, i
5 BRI 25 58 431 2 DQOS . DQO7.,.DQ09 DQ21
DQ23, ZEAFR I, HIE DQO5.DQO7.DQO9,
DQ23 i MRSA,

2.2 MRSA ¥R ENHNEESEMENER
mE 2 Frzs, GRS 2 MRSADQOS . DQO7
DQO09,DQ23 FERIIIR LA FIE R T E TR
HE% A EVIRE, R 4 8k MRSA B HATE
BEMIBERIEE S, W3R 3 BN, IR B MR-
SADQO05.DQ07 . DQ09  DQ23 2 &k 48 Yt {4, Ji5
13 OD>40Dc, ¥R B (+++) . DQOS5 LAY
JEERE T ek, DQO9 JE AR W RE 718555, DQOS 1
N JE BRI R
2.3 MRSA 4 RHWER LK

W 4 fizn % DQOS 1 DQO9 HEAT 2451 sk
PESMT, 4598 DQO9 X-RIRE X . &7 Hii
M ZONVUAR ARG R TSN R UHRER HE
F AR 8 FhbiAE K2, DQOS X RABEE |

mecA & PCR # 1%

Fig.1 The amplification of mecA genes
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Table 2 Results of cefoxitin susceptibility test

Atk PR 2R A A2 /mm ZERFIE Atk I R A A2 /mm LRI
DQO1 28 S DQ14 27 S
DQ02 30 S DQI15 32 S
DQO3 30 S D16 32 S
DQO4 26 S DQ17 30 S
DQO5 17 R D18 29 S
DQO6 24 S DQ19 32 S
DQO7 19 R D20 29 S
DQOS 22 S DQ21 15 R
DQ09 20 R DQ22 32 S
DQ10 27 S DQ23 16 R
D11 26 S DQ24 28 S
DQI12 28 S BNCC186335 25 S
DQI3 32 S

E:R. Wi2h;S. fugk,

®3 HREFTEEWT MRSA FRE MR
Table 3  Crystal violet semi—quantitative detection of MRSA biofilm formation ability

Ak ODs70mm ZERFIZ
DQO5 1.352 £ 0.037 +++
DQO7 0.889 +0.022 it
DQO9 0.802 + 0.023 +++
DQ23 1.189 + 0.063 +++

[ b 2 R 0.095 +0.014

TE 4+, REHHT,

(a)DQO5 (b)DQO7
B2 RKIRIFHEMERE MRSA R £ HIEE&E

Fig.2 Congo red plate identify the ability of MRSA biofilm formation

R TR Z AR B R PR bk
TR RER FUHER UHAR HER A5
R MR ZIrpiniil 13 MiiA Eiey,
2.4 $HLEAK LFcin(17-30)%f MRSA MIC fUE
K FH 1R 7 kR 2 0 2 MIC 25 2R an A1 3
FI 7R 76 LFein(17-30) 358 150 wmol/L Ji W6 J&
To iR A8k LFcin (17-30) X} MRSA ) MIC Ky
150 pmol/L,

(¢)DQO9

(d)DQ23

2.5 MRSA 4 ¥EE K i £

K 4 FroR 16 0~12 h N, Bl 555 35 0 ] 1
R WESCERWT BT, SRR R B T
12~48 h [N, Bifi &% 3% B () B K | W6 BE AR A AH X B
JE R VIR AR B . 7E 24 h I OB REIR 3] f
B, JRERIR R 24 h M REIRASIRI A, AE 48~
96 h PN, W Y B B 1 5 B [B) B AN TR, 2 2B
T H B B o
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Table 4 Results of MRSA susceptibility test
DQ09 DQO5 g
R WEE AR WEK AR ge =
A 42/mm Hl e A2 /mm Hl 2 '5{ E
FAREE 12 R 7 R £ 5
HEE 16 MS 7 R g
5o # i 6 R 7 R - ﬂ
vk vk 7] 21 S 28 S
AEE 21 S 26 S A 18775 37.5 7I5 ? rs.(;.l w_
2HHAEB 17 S 7 R e
P T 17 S o) S Concentration/( wmol/L)
AEV R 21 S » S 3 LFcin(17-30)%f MRSA £ MIC UZE
FEEE 19 S 1 S Fig.3 MIC determination of MRSA by LFcin (17-30)
B A 34 S 29 S 20
Sk Fueds 36 S 38 S
Wk A5 7 Ak 24 S 21 S
vk T 28 S 30 S ;
otz 2 S 26 S e 3
kI RF 28 S 31 S N 3
Sk Faok BR 31 S 29 S % £
BF Bk 26 R 23 R 2
RV E 17 S 14 MS
S EE 12 R 7 R
597@7;2:% 11 R 18 S 0 4 8 12 24 48 72 96
AREE 17 S R T'jﬂjh
R dR 2 . B4 MRSAAMBEKHL
;ij‘;ﬂ]g 285 E 12 I\l/[%S Fig4 Growth curve of MRSA biofilm
kBT 32 S 34 S »r
Sk T A 26 S 34 S
HEE 24 R 11 R sk *%
Bk 32 S R T
T EE 6 R R i £ *%
By 2 26 S 14 MS 220k * %
FEz oL 18 S 7 R = = -
BEET 18 S 20 S i
KRV L 19 MS 20 MS =05k
kThrk F 33 S 39 S
R, T2, MS. i S. fHUk,
0.0 L L
0 37.5 75 150
2.6 LFcin(17-30)%t MRSA 4 ¥ fE#3M$14E B Ve
K 5 frs, 5% B2 (0 mol/L) AH Lt LFcin Concentration/ (pumol/L.)
(17-30) % MRSA A& ¥ 5T WA 191 5. 4060 4 1) T SRR LG, x5 B (P<0.05), = ERWBE

(P<0.01) ,ns. TGi2:225 (P>0.05), FH,
B 5 LFcin(17-30)3F MRSA 4 #1BE R HI1E R
Fig.5 Inhibitory effect of LFcin (17-30) on MRSA biofilm

LFcin(17-30)7E 75 wmol/L i}, % MRSA & ¥y JiE i
BB B HIVER . HBE% LFcin(17-30) W B
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o, XF MRSA A=yl HE R W, Ktk
LFcin (17-30) VAU B4R 7 =0 il A= P R ) T
B

W T R AT IES LEcin (17-30) X
MRSA AEYIBERSEIVER] . W&l 6 frs % Bt 2H b
YA AR K R N E A 3R 0T, AR AR
4 A I R LA SR W i (T HOE nUR % 38

(b)

(a)
T AL Z5EI4(5 000%) 3B, 37.5 pmol/L ZH.(5 000x) ;C. 75 wmol/L 41(5 000x);D. 150 pmol/L 4H(5 000x) ;a. 25 128 (10 000x) 5 b.
37.5 wmol/L 41 (10 000x);¢. 75 pmol/L 41(10 000x) ;d. 150 pwmol/L £H.(10 000x) .
B 6 AMBETFRUEWNERARRRE LFcin(17-30)%F MRSA 44 B %1 F
Fig.6  Scanning electron microscopy was used to observe the inhibitory effect of different concentrations

of LFcin (17-30) on MRSA biofilm

2.7 LFcin(17-30)%t MRSA BB & ¥ HI 8200

W 7a Bion 76 37.5 wmol/L. LFcin(17-30)
YEFHTF, AT LAHIH MRSA A=W R a2 04 ik
55430k B LFcin(17-30) e sy, B8 0] B4

JELIR) = HESTARZERE L 7E 37.5 wmol/L LFcin(17-30)
YERTR , 0B /3 i i AN R A b | /b B 40 e AR
WIREZEAE I, PR ST AR S R 72 B B 1 A
B4, TE 75 pmol/L 1 150 wmol/L. LFcin(17-30)
YERTR , 40 B8 430 R A0 3R 0 I S k2> | 2 4y e
PR EIR , T4 BB LA B ZEGEIC - I
AT TR AR 25 R B IR

(©) ()

il MRSA E ¥ 5l A1 2 0 09 & 0 5 0 W, B
LFcin(17-30) X7 MRSA A= ¥R S 2 H8 0 43 W 5
A R R S e B AR . A&l 7b B AR
37.5 wmol/L. LFcin (17-30) FI 75 pmol/L. LFcin

2 ~
- —~
F 1op E o =2 6r
< 3 £ o
<
= =~ 3 * %k
EREl B= = 1
= i) e <
A % 2HE o il % 4F
% i 4 * % % j {é 5}
s I 3 =
o E g g
% S 4 *% QI -‘g < S
= L = 2F
R E w Mz gz
= o © g
E af |_‘=| < g
= 3 o =
@ ° |m
© 0 37.5 75 150 = 0 375 75 150 § 0 37.5 75 150
o D D >y
4 e WRE WRE
= Concentration/( pumol/L) Concentration/( umol/L) Concentration/( pumol/L)
(a) (b) (c)

B 7 LFcin(17-30) % MRSA A4 RSN R &4 8200
Fig.7 Effect of LFcin (17-30) on extracellular polymeric substances in MRSA biofilm
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(17-30) YEHT, AEYBEMAINE A& BT B AR
fbo 4 LFcin(17-30) ¥ E iK% 150 wmol/L i, B
WA MM E ARG i, T Te
F7s |, AE 37.5 wmol/L LFcin (17-30)/EF T, %1 4=
Yy B A eDNA TG W 3552 M, 7E 37.5 pwmol/L
LFcin(17-30)fEFH T~ , % A=W B 1 eDNA & i
B 5 7+, B LFein (17-30) X5 4= 9 B L #b eDNA
fepis AEY R T e

3 tieE&EiL

H 20 teg 40 AR BT E T | AR IR T
A, S EHEIRE AR E R RZW AL
A, 20 22 60 EATT A —FE G i &
FHEVIA, I HAEMGK LA, S 14EN,
MRSA BGRB8, 24 MRSA YL H 25
TAT X NS A e A, b B A bk
FETE BUBE 771 MRSA TR PR 1 I PR Pk B0 R 58 1
P Yu PURIE 2014 4F 2 2020 4R, NHE 7 A
B RAETE S MRSA I R M B REA, R HL
53.2%11) MRSA 73 Bk B AN [RI R B2 7= A= AR W)
PEERIRE ST, Horb 7 25 i [X. MRSA =ik 78.6% , 7%
e H 4 Bk MRSA Y520 A8 W) IS PR T 55 9K I8
AEPSIRIE ST P R PR MRSA 25 A= 1 5 B M R AR £
G0 BB AL PR IE AR Y A S AR R iR
B AU AL SRtk i A 2 2 (A
AHICE o A0 HoxT g Az 40 JBE A o A A 8 A
MRSA #4717 B R W 251500, — % -RIREE
ESNCIIE (a7 G Y WY N = SN UIEZS S
TR MATER 7 A R 25, 5 Z Bk
A—3, X AT B I R AR IR AL BT A 2 A fd
LA,

AR, WFR R WIE AP AE Y R ws
AMPs 7] BeJ2—FA FNE s, Flan, gk
AR LL-37, R R E T E 4h J5, B3
WD A W REAT HE A AR B ™, LFein (17-30) HAT
BLUFA9Fa ek, ELZE 24 h 1 48 h INF, XF £ 24 1iif 24
KIGFT T B A= I = A 8 25 B VR TP, AR50
M %E LFein(17-30)%F MRSA (1 MIC 7 150 mmol/
L, 5Z a5 £ R ,MIC & T Flores—Vil-
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H R BRI I ) A = A= 1568 LFcin(17-
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LFcin(17-30) ¥ B T+, M Ah 208 & fe B WA
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(17-30) ¥ FE A 1/4xMIC F1 1/2xMIC B}, T A8
b, >4 LFcin (17-30) ¥ EEIA 3 1xMIC B, fl /b2
F 2 i AR, 4 DNA B & Bl % LFcin
(17-30) ¥ FERS Nkt 39 , 25 R 5 KA
YR FE i 25 A i, SRS Sivori ZFPFSE
P2 BB MEA DNA AR B2 i T 40 F
HERZ, TR R TR A R AR R 3R
WCEN A YIS T T LFcin(17-30) HeEE THEs
20 B B A 24 S 20U/ DNA AN,

Zi I RTIR | LFein(17-30) %F MRSA HA K i
A AT AE PG P, X LFein(17-30) 940k
Yy RE AT 545, LFcin (17-30) 76 1 2L 30 W 4 4 19
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W FH , 76 4 Dt A 28500 104 [R) B, 394 5 100 R A SR AT
AR5,
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Inhibitory Effect of LFcin (17-30) on Staphylococcus aureus and Its Biofilm
WANG Jianhui'**,  WEN Luyao'**, Li Minghang'??, YU Shuning'??, WU Rui"**, GENG Zijian'?*?,
LIAN Shuai'**, WANG Jianfa'?*
("College of Animal Science and Veterinary Medicine, Heilongjiang Bayi Agricultural Reclamation University,
Daging 163319, Heilongjiang
*Key Laboratory of Bovine Disease Control in Cold Regions of Northeast China,
Department of Agricultureand Rural Affairs, Daqing 163319, Heilongjiang
*Key Laboratory of Bovine Disease Prevention and Control, Daqing 163319, Heilongjiang)
Abstract The inhibitory effect of antimicrobial peptide LFcin (17-30) on methicillin—resistant Staphylococcus aureus

(MRSA) biofilm was studied. Methods; MRSA in 24 strains of Staphylococcus aureus were screened by PCR and cefox-
itin disk diffusion method. The biofilm —positive strains were identified by Congo red plate method and crystal violet
staining method, and the biofilm—forming ability and biofilm growth curve of biofilm—positive strains were evaluated. The
relationship between MRSA biofilm and drug resistance was verified by disk diffusion method. The minimal inhibitory
concentration (MIC) of LFcin (17-30) against MRSA was determined by microdilution method. The inhibitory effect of
LFcin (17-30) on MRSA biofilm was determined by crystal violet staining and scanning electron microscopy (SEM). The
effect of LFcin (17-30) biofilm composition was determined. The results showed that 4 strains of MRSA were screened
out from 24 strains of Staphylococcus aureus, which were DQO5, DQO07, DQ09 and DQ23, and the biofilm was identi-
fied as biofilm positive strains. The results of crystal violet staining showed that DQO5 had the strongest membrane pro-
duction ability among the four MRSA strains, DQ09 had the weakest membrane production ability, and the drug resis-
tance of DQO5 was stronger than that of DQO09. The biofilm growth curve showed that the amount of biofilm was the
highest at 24 h. The MIC of LFcin (17-30) against MRSA was 150 pmol/L. LFcin (17-30) at 75 pmol/L can signifi-
cantly inhibit the formation and destruction of biofilms. LFcin (17-30) inhibited the synthesis and secretion of extracel-
lular polysaccharides and extracellular proteins in extracellular polymers, and the effect on extracellular DNA increased
with the increase of LFcin (17-30) concentration. In summary, LFcin (17-30) can inhibit the prevalence of food—borne
MRSA strains and biofilm formation, and is expected to be used as an adjuvant therapy for food—borne MRSA.

Keywords LFcin (17-30); antimicrobial peptides; methicillin—resistant Staphylococcus aureus; biofilm



