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YIRS TR SR o VE SRR R 2 ik
SRS T, BUCE Z A UEA T
TURCEYITEE , X 2 st A AR GF A i % KA
FAY. Bt b 0 22 Ik 3 20 2o i R A R RS ol 5%
IR RAEY), L RTE AR T 28 sy =k
TR IR Y, TR A= P e ek
MR, B S E T, SRR AR
RIERA Y BT, A AREZBUMA 2 IR 25
WbFIRRBFFT B, IFRBLH RAra p R

F [ b 2 B R 2 O R B 25 S 1 4y
¥, MH AR S22 R AR BURME ) 2 Ik
RAFGEIR . Wi, Saf SR RNsRR, hiE
ZMTIRITEM . FHeE. i . FrlwsE, B
W R, W B U . Bk . BUREA
PreE/E RN FERTI RS h, BRATTX i 4
i H B 1L 4 fi.(Protaetia  brevitarsis Lewis) )55 55
AT 7oA, gl SHUE Y 2 ik
Bl XS L, AT RS — SR 7E BT
ZJik Probrelin (TRGVLQEFLKAVLR). Afiff55H,
EESTHUA I Z K Probrelin FOHT A (& 2K I 1IF #
PRI AR B2 I PR T 245 DA Ak 194 /N 000 8 Wk B e e/ NS L
TRV AT SE , T PT WS S 36 WS LX) 1 5
AN TR D AN 0 S A R R R, R ST R sk
TR A= P T B S G A I R A 5 0, R AR 2
BARFIL SPUE W) R K0 o Sl AR 5T
B EIRFT I I BT 4= W) 2 K Probrelin 47117 €585 2k
WA RO, AR BL A 6 BRI 25 Bk I
TRYT SRR 04 i BB

AR

1.1 #8
@ &K (Candida albicans) AY93025 3K
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T SR SR M OO L, B S BRI IR
Zi Pk CR-1, CR-2, CR-3, CR-4 J CR-5 WAL
I PR A Fh . I5FHE 2 K Probrelin (2 FEIR ¥4 -
TRGVLQEFLKAVLR; 4liff. >95%; &ifi. C i
BEf AL i b R AT IR A FE . BERHR
W3 AR A5 25 B 1% #7 JE (Yeast Extract Peptone Dextrose
Medium, YPD)W K T &5 1 AR W) oK AT FRZA
H), 45 48 L I BE (propidium iodide, PI) ) 2.5%
HL 5 ] 5 YR 5K T AL St RS RHEAT IR A 7], 96
FL 20 5 S Al K A T 5 5~ IO K i S8 A Rk
HAR A, 42 Clotrimazole, Amphotericin
B. Nystatin )% Anidulafungin W35 F ¥ RM-2E4)
FHCA R A
1.2 B/MWRHREE KR/ DA R R R BRI

22 JPROF 1 600 28 TR T 400 T 0 1 2 Bl R o
56 % b 4 Tp 2 (CLST) A4 o R BRUfc i A Bk 4 7
R U, KR AE T80 °C Y O BRI RN T
YPD }i# 3k, BT 35 °C BiFRRRIK 250 r/min 194E
U SR R e B N IR BB 1 2 R R T
10°-10* CFU/mL, 4% 2 Jik FHJC IR ) A B R K 45
PREERR R AT 96 FLERF AR, LA 80 pL
FIRFE R BEROR 20 pL IR 2 BRI,
B DI B E 3 AT B 96 FLEEFRIRE T
FERPIEIR 24 h, ReAREMESRITE A K A 2 kg
JE 5 Xk e /N ) B Y BE (minimum  inhibitory
concentration, MIC), [}, M AREA KAIZRK
WEEFLIBREIR AT YPD “FAl, 35 °C i3RfaH %
24 h, FEITREEC, R vs SR T WA v %2 0.1%
14 22 R 7 SCA 22 R B 5/ N A% BT K B (minimum
fungicidal concentration, MFC),
13 RESEEN

B SRR AY93025 Bige XA K,
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FARE SRR M A 2 10°-10° CFU/mL., 7B
WIS 2 IR, 15 2 kA 20 55351
1. 2. 4 MIC, FFLIEIERAKCH XTI, 235048
BFE] A 0. 0.25. 0.50. 1.00 h BURE, BRIERFG
WAL BB E T 35 °C B ARG SR 24 h, 4¢
HWHREE, 2hlREsh ez,
1.4 PIRIKSCE

51 TR AY93025 H5 57 AL K,
FHRG SRR B R 2 1x10°~5%10° CFU/mL. ¥
WRAF R S5 2 R, 18 2 AR 2k B2 4y
B 12, 1. 2 MIC, FFRAEBRER KR BT R,
A PT (UK S ng/mL), 35 °C e
0.5 h, FI PBS Ukik4iidF R, FIAZOL R M
WS, Gt I HESE G P 4 e L 3]
1.5 AZPRRHA g

W ARV BE 2 k43311 5 300 ng iTkL pET-28a
AOFRIR W ZRAR(Z EcoR 1 ) Xho 1 XU§Y]) ., sk
DNA (it fkf+ DNA, Z3E5E)EMAKHiR G
5], A5 2 RS ORI BT 430 40:1, 20:1,
10:1, 5:1, [EEFLARER XTI, IR ERREE
HAE TS 30 min, 1.5%IERHEEIHL YK,
A% R AT A% BEL 155 00
1.6 FiE T BsERm

B {0 S ERET AY93025 1557 = xR Ky,
35 °C %M F 52/ E 30 min, ZRRMZHE
4 MIC, FFRLAFIERACH BIVEXS R B OIS BE A
J£FH PBS vk, B 2.5% ¥ i 55 [ 2 b4 7
E L, RIE R RS BK T4, HEH s
(JSM-6390LV)i-A Wi %% .
1.7 PRSME Yy AR

B0 SR AY 93025 5535 B X8R K,

FRRE SRR B A 2 1x10°-5x10° CFU/mL, Bt
100 pL i BT A BRI A TR 96 FLEG R A
35 CCHFE ISR 4 h (R RIIE i)k # 24 h (i
BAEYINE) . RBRIGFRIIFH PBS WE LR 1A
T, IMAEA Z KA IR AL, R LIS 2k
XFHRAL, 35 °C #E R 24 ho BERIGFRILIEH
PBS PERIFE IR, A 0.1%M) 2 Sl S0 g
4,10 min, RBRYLBIF R R/KE R Z R Y,
LA 150 uL B9 33%Z 82, =HEIFH 30 min
JEEALEGE 100 pL FHTY 96 fLARH, BEbR{C
492 nm JGWIE, THEAE P IEIE A i 4 (4= P i
TR ) B BR A (A P )
1.8 WP LR

B0 S BR T AY 93025 5535 B X8R K4,
FHPBS Bt , FHFH & A 10%M16 4 L3 () RPMI 1640
B A HE B IR WE £ 10°-10° CFU/mL, 37 °C
T SZHEE 4 h, ZRRWZIERIE 172 MIC,
FE LA BEER KA B X B o I S OB A TN 4
WS ] A IR TR O 220 UG 10 o
1.9 BRSO

FFAARSE RN 2 Ik 55T B i 259 ) i ht A
SR AY 93025 R . K Z S APIAERR
AR TR R, RINE SRR T 20
MIC (cMIC), H A 2 RLWE R 1/4 MIC,
THE5 30 43 40 TR ¥k 5 45 % (the fractional inhibitory
concentration index, FICI), FICI AN .
FICI=cMIC s/MIC+cMICy/MICg, FICI<0.5 Nl
[fl, 0.5<FICI<4 NTCAEM, FICI>4 Afipi,

1.10  /PEREE T RRYLisRY
J T VAL 22 IRAE AR N AT S BR B TG
P 7 /N B R R e B AT Pk Balb/e /N ER
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(SPF, 20-25g), #4dl 6 K. /NEAIBREHREIFH
T5%IAE TH B AL, SR 5 A UM RIS 50 pL &/F
FRERVE R T E A WX AE RO A SKE
AY93025 (10’ CFU/mL). J&&%% 1 h J&5 5 Bl 7 R GLH
PR NS 50 uL A9 BRER (BAPEXT REAL) S £ ik
(0.5 mg/mL). B 24 /NEFEREY 1 IR, ESL4425 3 d.

95 4 RIUSYIRNL L IRAZ, 25730 Rh BER B
JEURATEAR, TR AL FE

2. GZRFH

2.1 FEHER
| TR 12 6 A 15 2 W55 il 22 B Probrelin X

0 SR TR T I 5 TR R B I PARTiRS 24 B ke 1) fse /N il
B, g5 RnER 1 prs. Wi Z AK Probrelin X (4
TR AY 93025 Mk R 2 B A& CR 1) MIC ¥4k
100 pg/mL, MFC 24 100-200 pg/mL. j%kLb4s Rk
B, U5rili 22 K Probrelin X P €24k AT A0 A ik %
Flm PR 245 T ik 2 EAT SR S 1

22 REshfi%

h T IS Z K Probrelin AY A FR K,

PR OUEERIE AY93025 MR IR, X HIE TR
B A . a1 RTLAR L, 4 1 MIC B

Il 22 ik Probrelin ZbFH 1 h, [ €0 &2k 6 0 B v 5 2
HIRMI IR 25 2 MIC 5608 £ ik Probrelin ZbF

F 1. BEZEK Probrelin MiITH B ALKEF Y

Table 1. Activity of probrelin against Candida albicans
Strains MIC/(pg/mL) MFC/(pg/mL)
Candida albicans AY93025 100 200
Candida albicans clinical resistant strain CR-1 100 200
Candida albicans clinical resistant strain CR-2 100 100
Candida albicans clinical resistant strain CR-3 100 100
Candida albicans clinical resistant strain CR-4 100 100
Candida albicans clinical resistant strain CR-5 100 100

MIC: minimum inhibitory concentrations; MFC: minimum fungicidal concentrations.
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Figure 1. Time-killing kinetics of probrelin against C.
albicans AY93025. Negative control: saline; MIC:
minimum inhibitory concentrations; LOG CFU:
log1o (CFU/mL).
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0.5 h, FITEIRIAEELCR B — DO
M 4 MIC W5ti# Z2 ik Probrelin ZbFE 0.5 h, &
KA RSB T R ECE S . B 1 hEE
ATLLAEH, WFiEZ K Probrelin X 1 (4 & ER B 4
PR AR e EL A s R R i A

2.3 PIIRScAG

T BRI Z K Probrelin 2 752 i YR 21 fif
B, S ERE AY93025 £ kAL HHf AT PI
guta, K 2 KK 3 ATLIE 1, SXTREAA L,
B 22 Rk B R THEr , SOG4 ML EOE Wi 2 .
172 MIC 2 JIK ¥ i b B 20 % 56 BH 14 200 B 45 o HAY
M 0.88%, 1 MIC 22 JIkifk J32 A P 2H % ' BH 4 41 Jf 4
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f7 LR 10.08%, 2 MIC 2 ik B A B2 5 S BH 7
AAREL 5 H R 28.19%. X SEZE AT, B 2K
VE M BE BB T, X6 1 €8 28 3K A7 4 i 6 1) il 3R
JEZW RN . xS R bk al F Wi 2
JIK Probrelin B 7 4FF T (1 G &2k B 41 MRS 41 , i
A ] BEVE T HARAE AR, T HLBE A A R
Fhi, o LA At g ) =R e 1 A PR
21
2.4 IXPRBHAE LT

30 1 A% PR B i S 36 R 9 W il 22 IK Probrelin J2&
o SmRIEA B EAER, SEmsm e
SRS, K 4 ATRUE W, S
Z K Probrelin i F J5, Bk DNA pET-28a., Jfifi
DNA pET-28a WR§Y) 7 Bt Kttt ks DNA TEAZ

Control

1/2 MIC

1 MIC

2 MIC

B 2. PIIRYHEN
Figure 2. PI absorption test. A: normal image; B:
fluorescence image; Control: saline; MIC: minimum

inhibitory concentrations.
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3. PIWRUTSKIE IS PRI E & L

Figure 3. Percentage of fluorescent positive cells in

PI absorption test. MIC: minimum inhibitory

concentrations.

FREE I HEL UK H B 3 B8 1 100 #10 Vae A 52 1) BT 52 i,
108 B it %2 ik Probrelin 5 DNA %A B2/ FH H.
EH

25 FfET RSB

A R T A T A AG I A5 4 22 JIK Probrelin
X H QSR EIE S G . WK 5 Bos, R
220551l 22 K Probrelin 4b ¥ (negative control)f [ {4,
SHEEACEIEE, MLl Z AL Probrelin
AbFE(4 MIC) 30 min f) 1 (S ER I HIB 450 A
A AR, R EHAT AR A i 45,
ULRHIZ Z kAT BE R 1 AR iR
2.6 RS AW

A= W REEAE 1 S BR T A SR e R P R R
FARHT, RIS Lo (S BRI GE R T T RCR
L 6-A ATLAE Y, Wi Z K Probrelin A LIA
RO A E SR E A ERE R, B RA AR
R, 7 MIC ¥} T i3I i R 59.49% , 16 2 MIC
VR (I %R 89.91% . 4L ] 6-B W LI H,
U5 22 Ik Probrelin R LAY S0 FR I (& 2R 1 A2 4)
Ji,  ELIRIAE A W AR, £ MIC W T 9T
R 60%, 16 2 MIC ¥ FE T HITEERF N 82.34%.
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(A) B (C)

4. WE % K Probrelin X 4% 4 A 52 M
Figure 4. Effects of the peptide Probrelin on nucleic acid. A: plasmid pET-28a; B: plasmid pET-28a digested by

EcoR T and X#o I; C: sperm DNA from salmon. M: marker. Rate of peptide/nucleic acid: line 1 for 0:1, line 2 for
5:1, line 3 for 10:1, line 4 for 20:1, line 5 for 40:1.

2 3 4 5

Negative control

10 5.0 kV 8.0/mm x10.0k SE(U]

5. FfEBEFREREERNSTEE S K Probrelin 3 A & XBRE M ST

Figure 5. Scanning electron microscopy micrographs of the untreated (negative control) and 30 min probrelin
(4 MIC) treated C. albicans cells.

(A) (B)
120 [ 120 1
. 100 R
N - N
2 8 2
g i g
3 60 5
= i =
g 40 5
/M I )
20
0

200 100 50 25 0 400
Polypeptide concentration/(pg/mL)

200 100 50 0
Polypeptide concentration/(png/mL)

6. Ui % EX Probrelin X B & IR E £ YRR
Figure 6. Effects of the peptide probrelin on biofilm of C. albicans. A: formation of biofilm; B: mature biofilm.
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2.7 WAL

T WSS 22 K Probrelin X [ &R RE
AEAT I, FH & A 10%86 4 L3 B9 RPMI 1640
B IR OSBRI T R . i 7 PR, &
1 I Z K Probrelin (1/2 MIC)AbHE 4 h J5, Sk
AL PEZH (negative control)FHH, 2425 EK IR H0 TR 22
TR L2 B R E 520, DA 2 Ik Probrelin
T A S EREIE AR

Negative control

1/2 MIC
e

Bl 7. BFEZEK Probrelin X H & SKE B ZFHH
5!/ ﬂf"J

Figure 7.  Effects of the peptide probrelin on
yeast-to-hypha transition of C. albicans treated without

(negative control) or with probrelin (1/2 MIC) for 4 h.

2.8 R

IEE P24 S B veg 7 AR LA B T Xt 24 T e
LA RORMS, A IRITHE 2 Ik Probrelin ST
W ZGYIRIAEDT A OSBRI HABG HIZ6 R
16 5 ML A v A6 ) 5 i 22 Ik Probrelin 5
Clotrimazole . Amphotericin B | Nystatin
Anidulafungin [A]YRLNY . EEER 2 FTLLAE W, B
I Z K Probrelin 5 Clotrimazole [A]f% FICI {54

HA Uy [ 2500 5 35F i 22 JIk Probrelin 5
Amphotericin B, Nystatin & Anidulafungin [B] 9
FICI {4350 0.75. 1.25 & 1.25, UiBIREA A
PRI, WA BA RO
/NRR PR RS
R T WFFE IS Z2 K Probrelin FUIRYT SR, 4
T /INEE BB B2 IR BN S R R R
K 8 Fron, SXRZE/NRAHLE, Ziil 2k
Probrelin 357 i/ B 22 i 60 A9 TE 1l A2 1) 1
(& 8-A, K 8-B). [N, SXSHRZAAALL, W

=N
A =,

2.9

2. BHEZEK Probrelin XS M AR A A B IIRE AY93025 RIHR
Table 2. Effect of the peptide probrelin combined with antifungal drugs against C. albicans AY93025
Parameters Clotrimazole Amphotericin B Nystatin Anidulafugin
MIC/(pg/mL) 10 5 5 0.01
FICI 0.50 0.75 1.25 1.25
(B) ©
i ¥
1 ) 8 _
A B Negative control B8 Probrelin
— 6 i
£b
)
o
St
)
3
2t
0

[ 8.

In vivo activity of probrelin against C. albicans in a mouse subcutaneous infection model. A: pustule

Figure 8.

112 %2 BX Probrelin B)AAIA B 2K EFE

from negative control group; B: pustule from probrelin treatment group; C: fungal burden (P<0.01).
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1 Z2 K Probrelin 1] LLAG R IR Bk G B Y T 2 ot
(¥l 8-C, P<0.01), I, EAFFMT, BEe
K Probrelin {K AR HAT K 4FBYHT OSBRI TGP

3

UEE e = &N 1R T i B s S R
SIRE G ARG RGIE M 40% LT,
H ISR T AT 2 PRI 25
I R, BRARAT R 1 0 S BRI S
B TR R 25 DA IS T 25 55 J5E Y, 3 3
ik BT B Z AR — A
R4 & R RS R BT 25 W0 ik o3 7, AMLBE
AR A KA H TR, 3 BEA S i R K
25w Rk, Mk zy 13U, AR Hh, AR
5% 1 I Z2 K Probrelin AT M G EIRE TG E. B
FEEREW, 57 Z AR Probrelin X 1IF # kM Ifs
PRI 25 TE bR 1 B R AR KAER (R Do &
W Bl 1 2E S Rk — AL WIE T 58 2 K Probrelin X
1A BRI HAT R p il s K AE T, HLLA
il iS4 FL AT e AT TS P (& 1) o

PP 2 Mok, RZEE T4
A RS SR AT AR R 1T A i e A R T £ K
AMP-17%% Cen 01 P72, PTRISCSB0 FH ,
Wi 22 Ik Probrelin 7EIGHR BE T X 71 €4 S 2R 14 40
N 58 BE VS W A0S, (LA e TR S DX &40 e 5 )
WEYRBE 3 2, 18 3), 1 BH I57iE Z2 ik Probrelin
AR IR R o 2 T 0 7 €8 R T A O 2O
A, X A0 AR O AR 2R TP AP 2 Ik
Buforin ™% Hp140424 iy Fe i 4K, It &2
JIK Probrelin 7EARHEE TR T4 T 401, b n)
A5 F1 0 Sk i L S A SCHE AR AR, kT
P A AR A, T R T BT R A
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JRLBSESR A K Bk, Xl REE AN S AHC
B SO AR R MR BOR K AR . X T
WAE Z IR, K2 HAERmrReE, 2HE
b A O A R 1 o8 R PR T AR N S, AT DA
AR AR R v S AR EE S, T TR
FRARSC MR B A, Wi E Y Z K APPI
P7R, ARBFgE R, AL R B SR R, it
Z ik Probrelin 5% Z M fE7E 5L T # AR IRy
AEFr A A (8 4), BRI AR R 2 A1 4
PRI, BARVERT NI RIEEAR, 52205
WIHEAT IR B SE . N T i — ARSIt il &2
JIK Probrelin, AHFFE# S HAlHE 7 BIMEN 22
JOR A B 55 A b PR 1 e 3 R TR AN T A5 A AL A 0L
g5, HIRRW], BB 2K Probrelin i il LU i i
DA AL RE 52 0 1 60 S BRI T S 254 (B 5).
XTI EEIR RS, Hg R K 280N
5 HAEE FEERAE YR FIE R AR IR G
A WIIEEAT LA Ry 8 S R R S AR B PR, Rl
P10 T AT AT 32 4% 2 VR B A Bt B R0 20T B
W Ab, A= IR ) 1 €0 R T 40 i m DA
B B M - BRI FET R R G MR GPY
I, A A R ) A T R A P R i S
S IRARYL A R . 2R BT P) 22 IR
AR F A ESERIE A, 40 polybia-MPI |
Ctn"*33F1 dermaseptin-S1%, AWFFT 45 R0,
U5 22 Jik Probrelin Bk AT LA 1 €0, 8 2K 1 AR M
AR, SORT AR AR B AE DI (BT 6) . TEAS
A RV 220 BUTE 116 2R T AR W BSOE Jae A v
REFEEEEM, IF5 0 OQSRE ARG
HYIMEEY, BRI B, Bl Z K Probrelin
A LA RO S B SR R 220 (K 7)), B
HCn 3 2 S0 s PR TR A B AR R A



WISEAE | UZED AR, 2021, 61(11)

3627

BRERTE I, I RERH T AR ARG, . G, e
VI R Az AVEZ T |, 50 22 ik Probrelin AT LA
T SRR A SRS IR YT

WAk, W T2 2, SEGTAE R R
7R A R T 5 R R e LR &L, TiEk &
2y e — A RN A AR R DY AR g A
It e B BT E 259 Clotrimazole (Vi 4 M 45
%)% Anidulafungin (31l 40 MU BE 5 50 J&E I B 24
¥), Amphotericin B & Nystatin J& T % & 2549 (%
DRAH M 5 )P St FH R 25 ok, AR TR HE
Y E S AFEREPUER, AR 259
[ AFAE PR . TR R B, I
Z K Probrelin {3t LURS I 4 M 52y 32 3 HLAR
WU VE I (8 2, B 3). Bt I
I Z ik Probrelin 5 Clotrimazole } Anidulafungin
Al eSS AFE RN, 115 Amphotericin B}
Nystatin A — & SAAAERSHUER o TATHIBFTESE R
WESE T XA fERT, RIS 22 ik Probrelin 5 HTHL A
254 Clotrimazole [] J& #L i R 4E ), (HY
Anidulafungin [A] BE A B A P A A B A H5 Uk
I, 5 Amphotericin B } Nystatin [B] /N FZEFEHT
K FBONL(R 2) ETHIEZ K Probrelin
Clotrimazole /% Anidulafungin [&] ffr J& 80 A) BRI
[R50, AT 5 W5F i 22 iR Probrelin 5200 1 (4,48
PRTA AN BE SR AT G (B 5). TR, 500 2 ik
Probrelin 53T E.H 254 Clotrimazole ECS FHZY,
AR A DR A AR TR A D A ORI 2 — o

1A S R TR DL %5 S B JER R 86 S g 11
FRIE LAY, AR, AT R E N U R
TR B AR PEAL 5 22 iR Probrelin B2 TR
7R BRI R A B Ry . S5 IRERT,
Z ik Probrelin 7] LA &b I Bk A4 19 H G882k

PR, T RELORT 1 € A R A SR e (1] 8) [RIUtL, 5%
Il Z Ik Probrelin R] 9% & F F BRI SR
T 114 A O i iR S e

25 FAERRW], Wl 2 K Probrelin X H &
TR TR E TR R A DT 24 Tk 35 LA R g 41 o
VERR, XA R TE B0 i sl R KV LA ok
R ERRME , EAEARVE AR S R X A R
AR SR R DT AR 559, T AE A VR TR U
A DUBBEIR 1 €0 A8 K A A PR P 1 S o I il 22 ik
Probrelin i A] LIl 11 €0 488 2K B A6 W BB () O ok LA
TR SR A I, 3T S BT EL R 254 Clotrimazole [F]
AEMER . B, il 2 AR Probrelin ATAE 48T
(259 3 F SR 4 F 00 B IR T 25 01
W& o

2 % Wk
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Activity of the antimicrobial peptide probrelin from traditional
Chinese medicine grub against Candida albicans

Ping Hu, Zhuoran Zhao, Yaping Yuan, Shasha Li, Xiaoyuan Jing, Zhongjie Li"

School of Basic Medical Sciences, Henan University of Science and Technology, Luoyang 471003, Henan Province, China

Abstract: [Objective] To investigate the activity of the peptide probrelin from traditional Chinese medicine grub
against Candida albicans. [Methods] The broth microdilution method was used to determine the MIC of probrelin
against normal and clinical resistant strains of C. albicans, and the MFC were determined by plate count method.
Time-kill curves were drawn by plate counting after treatment with different concentrations of probrelin. The
influences of probrelin on the integrity of the cell membrane and morphology of C. albicans were evaluated by PI
absorption experiment and scanning electron microscope, respectively. The binding effect between probrelin and
nucleic acid was evaluated by DNA gel retardation assay. Crystal violet staining method was used to evaluate the
influences of probrelin on the formation of biofilm and mature biofilm of C. albicans. And the influences of
probrelin on the hyphae formation of C. albicans were also tested. Checkerboard method was used to determine the
interaction between probrelin and antifungal drugs. And a mouse subcutaneous infection model was used to tested
the activity of probrelin against C. albicans under physiological conditions. [Results] The MICs of probrelin
against normal and clinical resistant strains of C. albicans were 100 pg/mL, and the MFCs were 100—200 pg/mL.
Probrelin showed time- and concentration-dependent antifungal activity against C. albicans, as well as on the
integrity of the cell membrane, and could destroy the cell wall, but did not bind with nucleic acids. Probrelin not
only inhibited the formation of the biofilm of C. albicans, but also disrupted the mature biofilm, and could also
inhibit the hyphae formation. Furthermore, probrelin showed synergistic effect with the antifungal drug
Clotrimazole, and could effectively clear C. albicans cells in the mouse subcutaneous infection model.
[Conclusion] Probrelin showed good activity against C. albicans, and had the potential for the development of
anti-C. albicans drugs.

Keywords: traditional Chinese medicine, antimicrobial peptides, Candida albicans, biofilm, synergistic effect
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