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1.1 SEIg#r#t
1.1.1 EBRHM KRR HHELLLM T 2016 4
3 H R H B 2% S, H 53 rp B 2 K A R I 42
W E N Lonicera Julvotomentosa Hsu et S. C. Cheng,*ﬁ
PV AT 5 rp B2 25 K 2= RS v 24 R R 245 T
PR S50 % (hrA 58 LF201607)
1.1.2 34X # HCV NS3/4A EHE HCV &
FIEFHR ) 20 [ 25 [ AnaSpec A 6 3 {514 TR A
F [ Sigma Aldrich 28 7] ; 2R 2R R A KR
FAF ORBRE JKH R 20 A RS ] A
WAHRRAF FERLIE =98% |
1.1.3 FBAZE  Synergy I BEARUIE B 3EE Bio
Tech 2, 43 HF K F MS205DU W [ %+ Mettler
Toledo 227,384 fLAR A 3% [ Corning 23], Mili-Q
R BRI [ 2 E Millipore 23 ), DMSO 1 [ 4t
AR ERHCARAH,
1.2 FHik
1.2.1 FHREZLARRRBY B E&E MRS
B ERA M 25 ¢, 35 4 1y, WiaE, 435 250
ml FYZEIEIK 30% HEE .60% H L 85% I, M 75 2
min J&5 , IF R RH 3 W56 1.2 IRIEIREEEC T h,
55 3 WP E 30 min, A I HEBUR, T R 46 iR
B 2T SR UPLC-HRMS 4% AKX #5648 B2 4
TR B KA [) BB ) 1) b 2% B4 728 A0 1 150 328 47 F
g7 A X BRI A RS B 4 T R
ZHRTTERE R B 5 BT ST AR Lipinski
F2h HFE AT
1.2.2 3 REAN HCV NS3/4A & & B dp ) X 36
DL B A KR 30% FE4RY) . 60% FE4RY) |
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85% BEAR ) A W FEREAS 2R FH 2 0 1L I 7 R i 41
il HCV NS3/4A 25 FIREIS E . HARERAE 10 pl
JEHI(FH 1 2 100 5256 2% #h i W B Component A )
52 pl MHIFIR A ARG A 8 wl (0.5 pg/ml)
T 384 fLAR, SR AW 7E 37 C BRI 30 min, £F
Em/Ex 7490 nm #1520 nm FHNZENG, {55 T
V9 BRAE X IRz T [ — 308 v, 4R I 3
W, AR A3 % =100 x (Fvehicle -
Fsample)/ Fvehicle; ZCH 1 F A X% BE 2 FIRE o 24 26
Ye{E . Graphpad Prism 18200 H ¥ BE (half max-
imal inhibitory concentration, ICy, ) , 8(#E DL x + s &
AR THEERER ] STDEV- A 18 il =R

1.2.3 ARG EARUIES  NE B IEL
B4 % RCSB (http://www. resh. org/pdb ) 3K HX
HCV % H i (PDB 1D INS3), #J] SYBYL2. 1.1
XF 8 AR RS HEAT il B AR MR K 01 A
S M EE IR AT 32 RO AR S5 i 40 21, A7
# MM SYBYL2. 1.1 Mg il B A& FEE
BT AR P I 52 oy T A Ak, BE S R %
GasteigerHiickel HLff, >R Tripos 7137, fix RiEIL R
H e 10 000, HE S4B BOAE

1.2.4 SYBYL 2.1.1 & Fx#& %k T
SYBYIL2. 1.1 Y Docking Suite Hie 2B E A= B 1Y
SR SEXC A SO FF IR X TAES . SER g L
BT >5 HEIE SR Ligplotl. 4. 5 B A7 A ELAE
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HCV NS3/4A ZH (1§ A9 35 00 ffi H Sen-
soLyteTM 520 %¢5 HCV NS3/4A 2 (A &,
V73 5 T S 40 DR — Bk

2 FR

2.1 ERERZARBFREYEMIG HCV
NS3/4A EEEFEM TEWE N 1.0.0.1 F10.01
mg/ml I}, B4 B 24 AN [A] i 50 42 B0 P HCV
NS3/4A # H i EA AN FBREZEMMHEE-N (L),
1C,, fE7E FEl 4 0. 005 ~0.019 mg/ml, H 8 4# £ 2
2% 60% FEHE ) 7R B0 A BT HCV NS3/4A & il
G

2.2 B SRR CFSFER A OKBRH K
RER KEBHRALH L HBEEHIC6 MEEK
S3 AT 4G Lipinski 2824 N, 3EF SBYBL X} #%
W BAATE M B TR, B TA R i i
PERC IR (Sticks ) , A 6 DRI, 2L a0k
AET EEMRREAE T, M/ R T
Tripos J1% R RE = e/ IMETT ., AL 5y T 2540, 3R15
HHL (K 1B)

F1 FREDRELEARBRFRIIMESMIG HCV NS3/4A EAEEEM (v +5,n=3)

. FE (% )
R i BT 1.0 mg/ml 0.1 mg/ml 0.01 mg/ml IC5y (mg/ml)
e R AR 92.02 +1.65 72.76 £6.04 47.70 +2.82 0.013 £0.003
T B4 30% IR 92.54 +2.37 82.75 +3.90 35.70 £2.19 0.019 +£0.003
A EAA 60% B4R 93.03 +2.19 79.84 £1.10 58.10 £5.48 0.005 +0.003
TR B 85% IR 99.52 +0.28 79.31 +1.02 49.50 +3.01 0.010 +0. 001
{7 & B ( BRPEXT R 123.28 £0.38 105.92 =1.33 73.10 £2.46 0.008 +0.003
A B

Bl1 HBEALIEBEERSML
A AROEACH TP BRI B . DAk A Ak B R A 2
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2.3 Z&ME4M T PDB BUEIE T HCV HEA
fifi 2 44 WK 2A , Resolution:2. 80 A, i@ SYBYL &£
K A= T, £ #% Ligand (B/ZN690 ) #30IE
ARSI ) > SERPS S PO s S RENTF A -
PP A2 G ) X I

A

2 HCVNS3/4A EAEBMRLALREAOE
A.PDB 482 T2k HCV B ARGESH 3 B AT A4S B

2.4 SDFIESH T IREERIE T, BT
MG TS HCV AR 85k 7.1,C 280E
o5, IS TS HCV & A4S 4 R 8,
SRR SRR A ARBRET ABRERS HCV &
IR BT 54 () >5) , P R4 R IR A K
BRRLER 5 HCV 3 H W45 5 BE ) Hex B X IR 2Y
(322) , BIZ K SR F 2 30 B 98 36 F 20 %o 52 1 25
E

2.5 HEEERSH s Ligplotl. 4.5 3K {F X4
BRI VG A YA BLAE 1R 40 B, B A
SR AKAE I ERHE TR S EE AR, SRR
5 HCV 854 5 W 4 > S 8 (Serl39, His57,
Lys136 Argl09) ; R4EETR A 5 HCV 255 5 IR % 7

A& B (Glyl37, Lys136, Cys159., His57. Serd2
Argl56 Thr40) ; RERF ¥ 5 HCV 455 5 R 2 1
A5 (Lys136 ,Glndl ) ; KR FLR 5 HCV 455 5B
1 ANESE(GIndl) {5 7l 5 HCV 458 52 L 3
NG (Serd2 | Lys136 Thr40) .

R2 HBEDLIEFMMSE HCYV ZE0ES FXE

k&Y R S CAS & ey
NIy Ci16H1504 354.31 202650-88-2 6.5
LRI A CysH,,01, 516.40 89919-62-0 6.6
AR CyHy0y, 448.40 5373-11-5 5.8
YN CysH 04 286.24 491-70-3 7.0
KHBELBEFL  CesHyg03,  1399.53  136849-88-2  —1.2
WHERITIT C3oHyg0, 472.70 465-99-6 3.1
TEFTRRFHMETR) i Hy60, 294.40 550-24-3 7.1

2.6 WHAEMNXEBERLETENEGWH HCV
NS3/4A EAEEME  7EWAEHN0.01 mg/ml B, 45
PR BA IR HOV EA R (£ 3) R
SR A FURJR B Z X HCV NS3/4A 75 (Bt 40 il
RPN 60.5% F143. 1% , FEEIRIR A KRR
i) 1C, 43 519 0. 008 mg/ml F10. 019 mg/ml,

R3 EBREBRLEEFRUERS
#P% HCV NS3/4A ZAEEMS(n=3)

&Y CAS % TR A (% )

BFER 202650-88-2 354.31 35.23 +8.08
SRR A 89919-62-0 516.40 60.51 £4.85
ARBREAH 5373-11-5 448.40 38.02+5.70
PNZE S 491-70-3 286.24 43.19£2.03
KEERZL BN 136849-88-2  1399.53 16.63 £3.48
HHRT 465-99-6 472.70 35.62£3.48
TR TR (P HR) 550-24-3 294.40 100.00 =0. 16
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R 225 8 K T 45 RNA R & 1 NS5B
FHEZEM T NS3/4AM ) HETE 28 A 10 ik
2 ) S A, LU T 3Rl (UG RYR 7
GYNRYT R RRELE T B 2 aE ., IR
W M R 2 I AR RE R e BTG RN T
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Study on anti-hepatitis C virus NS3/4A protease activity of Lonicera

Julvotomentosa based on fluorescence method and molecular docking
Yang Xin', Xiao Junwei’, Tang Tingting’, Wei Ying”,Chen Ying’, Xiang Liangshan’, Zhou Ying’
('School of Basic Medicine ,’ College of Pharmacy ,Guizhou University of Traditional Chinese Medicine ,Guiyang 550025)

Abstract

fluorescence method and molecular docking. Methods

Objective  To study anti-hepatitis C virus NS3/4A protease activity of Lonicera fulvotomentosa based on
The activity of HCV NS3/4A protease inhibition of L. fulvo-
tomentosa extracts was tested by fluorescence method. The binding of the main active ingredients to HCV NS3/4A
virus protease was analyzed based on molecular docking. Results The water extract and alcohol extract of L. fulvo-
tomentosa had a good inhibitory effect on the activity of HCV NS3/4 A protease with ICy, of 0. 005 —0. 019 mg/ml.
Based on molecular coupling and interaction analysis,it was found that chlorogenic acid,isochlorogenic acid A, cy-
naroside and luteolin combined well with HCV NS3/4 A protease , forming multiple hydrogen bonds. Conclusion
The active components of L. fulvotomentosa against HCV NS3/4 A protease activity were isochlorogenic acid A and
luteolin.
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