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K A3 K EuCHITL X5 B £8 22k # 1
0 AE F AL o
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[HZE] B TP PURIK EuCHITL X &Pk P B s XL, ik Wit R A EEE N (PCR)
P44 BuCHIT1 9D IX, MR A% SR IA BRI 4% (L 2R MG #F 18 Escherichia coli BL21(DE3) , 27N EEGACZL
B (IPTG) 5%, RAVEEMOEE LT 2 P9 EuCHITL ;SR Al A% 5 /NI B ¥ ( MIC) 4% B EuCHITI Jf:
DU HOGF (1 (o R BR A (W A P B BLAR s SR A ZOG /0 B T EEAR AL 23 A EuCHITL X 1 €6 88K b 40 R 5 1) 25 4% £k
A FE BT 240 M RS 30 375 1 (R ) 5 3 Ao a0 0 A8 e 3 AR R VR 3 12 43 D P (e Bk P (1, 3) -B-D-H T b
I S EE A BEIDES0 W [ (ELISA) 46 00 EuCHIT1 X (5 (8 S ER B UL 9 SD K ST 1 K¢ WTRLIL £ fifd = (5 40 i
NFE-1B(IL-18) | IL-6 KIIEIRFEH T-a( TNF-a) LM, &R 4i1b15 2]/ #: 40 K EuCHITL AHXE 4 F 5
R 77 210, X TR MIC 2 32 pgemL™", EuCHITI J i i B S5 5 V2 T B BER0OC &R 5 FuCHITI AR
T S R D A M RE A s i Ak SR B M, BRI A S BRI A M BE (1, 3) -B-D-R RN A A i, R AT
EuCHITI B [ 45 0 A Bk 8 R i WTRL1 Z e ep 1L-6 J% TNF-o 7K (P <0.05) . ££if: EuCHITI X 4 {58k B EL
AIVEIER, FEMURTRE R MR A M RE , MR LR AL . BB PRGN, IR 1 oA 2R v R Y b Bz At
IL-6 J% TNF-a 7K
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[ Abstract]  Objective: To study the antibacterial activity and mechanism of Eucommia ulmoides EuCHIT1 against
Candida albicans. Methods: The coding region of EuCHIT1 was amplified by polymerase chain reaction ( PCR), the
prokaryotic expression plasmid was constructed and transformed into Escherichia coli B121 (DE3). The soluble EuCHITI1
protein was purified by nickel affinity chromatography after isopropyl thiogalactoside (IPTG) induction. EuCHIT1 was diluted
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with double minimum inhibitory concentration ( MIC). The inhibition zone diameter of EuCHIT1 at different concentration
against C. albicans was determined. The depolarization effect of EuCHIT1 on the cell membrane of C. albicans and its influence
on the membrane permeability were determined by fluorescence spectrophotometer and microplate reader respectively. The
contents of (1, 3)-B-D-glucan and ergosterol in C. albicans were determined by limulus limulus kinetic turbidimetry and high
performance liquid chromatography respectively. The effects of EuCHITI] on the expression of interleukin-18 (IL-18), IL-6
and tumor necrosis factor-a (TNF-a) in WTRLL cells of SD rats infected with C. albicans were detected by Enzyme-linked
immunosorbent assay (ELISA). Results: The molecular weight of purification of E. ulmoides antimicrobial peptides EuCHIT1
was 77 210, the MIC value against C. albicans was 32 pg-mL™". There was a dose-activity relationship between EuCHIT1
concentration and antibacterial activity. E. ulmoides antimicrobial peptides EuCHIT1 increased depolarization and permeability
of C. albicans cell walls, and decreased contents of (1, 3)-B-D-glucan and ergosterol in C. albicans cell walls, and decreased

the levels of IL-6 and TNF-« in lung epithelial cells of SD rats infected with C. albicans (P <0.05). Conclusion;: EuCHIT1

has antibacterial effect on C. albicans. The main mechanism may be the destruction of cell wall, resulting in depolarization and
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increase permeability of cell membrane, and the reduction of IL-6 and TNF-« levels in SD rat lung epithelial cells.
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(antimicrobial peptides, AMPs), NI W) Ik ak;
RITAER, BN THZIREYIBT, —#kid 10 ~
60 G HE IR Gl HE 21 %, AH XS 2 i AE 3000 ~
6000, HUEMZ A T . YR,
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M N R BB O S = B RAE AT E ;. SD KR
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FATI Al
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A7) 5 Multiskan FCRSFFER{ (S PRI KA ) .
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2.1 ERRE IR R R A

P (0 R T T VD B8 TG (4% ) 4 %) W8 Bl 55
FeHk, 28 CHEFE 36 h 5 T30 . S MRS /iy
Wise sy, B A ek 5U R N (PCR) P74
EuCHITI F (1) 4 h X, 4 8 A% 323K ook O 1k
BN K JHFFE Escherichia coli BI21 (DE3), £ %N
AR FLE (TPTG) 155, SR TR 5 A5 1 ik
P32 AT P R BT AR EuCHITL o 03 i 75 JC e 1
SHRRKH, BT -20 CLAAT,
2.2 R E A

K FH A fe /MW R R B (MIC) 325, I i Joid e
FEAMI R 32, 64, 128, 256, 512 pg-ml ™' A4
JIK EuCHITT %3, M 10 L AR SUTE & A 40 Y
LA b A HRAE I A SR B B OK, R
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2.3 MR AR AR R

BOR A KT e SR B B (1 x 10° CFU-mL ™)
200 wl, 4000 r-min~' B0 5 min (B LFER N
10 em) , WCAETR A, BEERER 22 il (PBS) YEi%k 3 Ik
Jo, EEWEEWOCE (A) N 0.05, 4r5lin A
2.2 Wi F 5 FpJS R B EuCHITI % 100 pL, LIK
BRIV S KV S 6 B, 3 S5 038 e (8 g -mL™")
YERPHMEXS IR, 28 CAbFE 60 min J5 o) R4l HMA L
WPEN 0.4 wmol - L™ DiSC3(5), ZE AR M 607
A 15 ~30 min, B2 mL FESFR T bamd,
FIFRZEI AR, RO 622 nm | K%
KK 670 nm Z5fF FIEDOEHRIES . SR 3 K.
2.4 2 e 3 N

BOSBUE KA SR MR (1 x 10° CFU-mL ™)
200 pL, 4000 r - min ' B 5 min (BLERN
10 em) , WRAER 1A, PBS PRk 3 WG, ERWIKE
A{ER0.05, AR K 32 pg-mL ™" (BT H K
EuCHIT1 {53 100 wL, DL 5 K AR R % R,
0.2% Triton X-100 YE A AR 18, 28 °C 4-#H 60 min
JEFAARMA 1.5 mmol -mL ™" ) ONPG % 100 pL,
37 CHEE 60 min f5 &[] FH 10 min - Fi b5 (LI &
420 nm 4b A {0, ST 3 K,
2.5 (1, 3)-B-D-HiJ0H I S e & f il

BOSBUE KA SR F R (1 x10° CFU-mL ™)
200 wl, 4000 r-min~' B0 5 min ( B LFERN
10 em) , WCAERRR, PBS YRk 3 G, ERENKE
A{ER0.05, AR K 32 pg-mL ™" (BT H K
EuCHITI ¥ 100 pL, DA ICE 7 55 T KA A % B
DAV S I SUREME (8 g mL ™) 45 FHME XS B, 3R
PRGIEE 15 ~30 min, 38 13 % 12055 20 A 3 BE 1A I
P SERE T (1, 3)B-DARMES T B
I M s E R SR 3 K.
2.6 IL-18, IL-6, TNF-a Jli5E

BOSBUE R A SR E R (1 x10° CFU-mL ™)
200 pL, 4000 r-min~' B0 5 min, WK A, PBS
PR3 G, EEEHE A{E N 0.05, 72 WTRLI
oI A & 10% Jf 45 L3 i RPMI 1640 5% 57 3,
BT 5% CO, 1 37 CHiFRM R AR o BOMEUE K
WTRLI 4, #£ 96 FLARPIIIAZEE A 1 x 10° 4~/ mL
) WTRLL #fiffl, 4&FfL 100 pL, ZUfiRERS, AfLn
A 32 |.1,g-mL_1 P K EuCHIT1 3% 100 pL, 2 J5i

BN 16 wg-mL ™o DU 5T FH KR X IR,
LATE S ARUFEME (8 g - mL ™) VRS B XA 5% CO,
YRR FEAE 36 CHE3% 180 min J5, ZYMF R AL A0,
it ELISA 08 &0 3R, T REFR X 420 nm 2R 5E A
i, IHIL-18, IL-6, TNF-o i, SCHHE 3 K,
2.7 GiileEabr

K SPSS 16.0 ##r. Fdi R (x =) IR,
FFA LA 43 A 1A WAL TE] B8R M ST AR AR« 0
3H KU E R BRI BRI R Jy 2253, 2L TR 7
FLAR FH Tukey HSD #3565, Ki K fE o =0.05, LA
P <0.05 HERAGIFE L,

3 H#R

3.1 PRk EuCHITIL f)5A% 30k Salifh

JRA% e 35 B R 35 3k gl b 18 B 2K
EuCHIT1, 2R Bradford 32 &, 4l %) 80% , U
RA0.7 mg- L™, A e ST R A SR TN M I e v
HL YKk (SDS-PAGE ) 7 14 €111 ¥2 7 EuCHIT1 S AH X% 43
T EE N 77 210,
3.2 e R

G5 R, FEAE BTG K EuCHITL J5T i vk BE (1) 3
I, R S R A 1 00 TR B 9 S 2 1S K, EuCHIT
32, 64, 128, 256, 512 pg-mL ™" S 0 Ak 1 i
AR 12,0, 16.5, 18.0, 22.0, 25.0 mm,
ISP X6 B 3 S P /K S T BE L2 O mm, PR X
JE SR A 1 A P AR 25 mm,
3.3 PUHEK EuCHITL X (3 0 8 2R B 40 B 0 25 1
TEAEH

ST REL He A, BH P X S RF e T 200 e B 2 A
FRAE g% B EuCHITL T vl B fg 3% m,  JHoxs
YRR AR A A FH B i 3R (P <0.05) , WLER 1,

*£1 HEAK EuCHITL 3 5 & A5k EAmEN
ERWAIER (x£s, n=3)

2415 p/pge-mlL ! AEXS 2 e
papiist 0.53 £0.35
e 8 1.04 +0.33
EuCHIT1 32 0.89 0. 76

64 0.98+0.12*
128 1.16 +0.15*
256 1.34£0.12*
512 1.58 +0.25 %

e SXTHALAE, P <0.05; SRR LLE:, P <0.05,
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3.4 PUAK EuCHITL Xof [ (6 S BR oA 4 RS i 7 )

X, BEE YUK EuCHITL 5 5 6%
TR DA AR P (R SE4 , 4 TR7 4 S 3 75 P 3 Y 44
fin, P<0.05, % 60 min B, 2 g B5m 355 1 -5 BH
XFHR 0. 2% Triton X-100 2 HLAE G124 25 570 45
W2,
3.5 BUHIMK EuCHIT1 XF (A& ERH (1, 3)-B-D-7H
SFOME S 2 1 (5 15 1 Y

5%t B2 He A, PUF K EuCHITL 32 pg-mL ™' A]
WERRAESERE D (1, 3)-B-D-H FME X3 i
Wi (P <0.05), YEAISRUBEME 8 ng-mL ™" #124
(WFE3),
3.6 HUEK EuCHIT1 X &Y (@ SR # 1 WTRLI
i IL-18., TL-6 K TNF-o 7K -1 5200

SR A, PUEK EuCHITL 16 wg-mL ™' A]
IR WTRLL 4 IL-6 f% TNF-a 7/K5F-(P <0.05) ,
VEFR S TUREME 8 ng-mL ™" #1224, 5XF HRZ 422 5
TG EL(WF4),

4 itig

1RZENE U G I PR L RGP 2 —
EREH T B AT, 5 B0k R R
M 2R H 25 DAt SRS AR

SEHIRF BT E W 258 . PURIK) 2 A7 T 39
RIS YA, 218 X B AN S i A R g
TP A B — ZR N G BE A8 SN =), BRI R M, 4L
BRI 7 S e R B 1 36 T R E A B R A
1 AR SRS F A IR S R R
%, WK BHEREMO R PTEHEER
M THUR KA T IS PUR . PURURNRE . PUAF AR IR
UMM, HABIR AR IE R M. A5 A4
254k L, DU RAElG RE ., T, H
e AR S AFDRLES nR) F Sl ) 2 i A SUSCR A T R
9 FF I R

AWIFEAE T S 50 1 He Al b, A A b 2R A
PRI HT A K EuCHITL, (e RS2 g, B
PURK EuCHITL gk B2 T, RSO 5k, %
WG IK EuCHIT 9450 55 15 BoA B 9 8 200
Fo BRGHRTTRIIT, Sl Rk IR B IR RE A £
AR AR, FALH AT e 2P0 ik T LS 5
F O GERE I TR R (ROS) BUR . ZOR AR LA
L, FEMTIE A QSR E SRR A AT, T
SRR AL BT T RE S B O SR A I R T S IR
SEARSG . PURIIK EuCHITL Al G20 (0 82k 1 40 i
(LA L m PR I, TR B ST AR bt
PRI P BE PR ATL A = 2 7 A0 P T O B i 0
WEIRRESE, SR AT oML R AT 5 R b 25

%2 AERE EuCHITI 3 (& & A E AMEEE SN (s s, n=3)

. B AL
2053 T b i
Ui 10 min 20 min 30 min 40 min 50 min 60 min
Xif iR 0.039 +£0.014 0.036 +0.012 0.034 £0.025 0.034 £0.018 0.034 £0.026 0.034 £0.017
Triton X-100 0.2% 0.133+£0.021* 0.287 £0.011* 0.348 £0.023* 0.489 +0.019* 0.534 +£0.025* 0.635 £0.012 "
EuCHIT1 32 p,g-mL'l 0.097 £0. 008 0.168 £0.016*  0.293 £0.024*  0.275+0.018** 0.383 +0.016** 0.549 £0.022 *

e S5XTEAILEE, *P<0.05; 50.2% Triton X-100 41 Fb#, *P <0.05,

%3 EuCHITI ¥BBIKE, 3)B-D-AREREAEESENFM(v s, n=3)

4151 p/pg ml ™! (1, 3)-B-D-HFHE/ng- L™ 4 Sy 4 B/ ng-mlL ™!
it R 0.156 =0.23 75 587. 33 £406. 56
SR 8 0.063 +0.97 * 54 320. 00 +587.97 *
EuCHIT1 32 0.056 +0.35* 60 234. 00 +329. 97 *

TE: SXTHRALIEL, " P<0.05,

%4 EuCHITI 3 B:EE & ATRE R WTRLI 4 IL-18, IL-6 & TNF-o K FERIEM (2 £s, n=3)

25 p/pg-ml ! IL-18/ng-mL ! IL-6/ng-mL ™! TNF-o/ng-mL ™!
PO 8.75 £1.01 7.01 0. 88 20.81 +2. 12
TR 10.72 +1.75 9.16 £0. 84 29.54 +£3.97
g 8 6.63 +0.93 5.31+0.56" 11.08 £1.66
EuCHITI 16 7.16 £0. 57 5.92+0.94* 12.65£1.69

TE: SERIAE, " P<0.05,
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