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SEM S U 0 A 52 1o it HBV 36 4 0

ARELT ) RF, HxiE', TmMS, FERR, BT, TS
(I. ¥MKF BEHRFHARAR, ThHETRHEETEEHE, AN 450052;
2. RMKFE HEr, FM 450001)

[(WE] BT ERL Aremisia argyt T B892 05> KBt £ BT R Wi 8 (HBV) 16 ¥ 75 3 « R 1 fk A €335 43
B AL WLy F AR S A BT A A R I v BT TR L T S B A O SCHR A E AL A W A5 R, SR TR I (MTT) 125058 1L &
Pyxt HepG 2. 2. 15 4il L A% B 1 LA K B 166 4 2% (ELISA ) YA 4% 20 70 X HepG 2. 2. 15 4 ff_E 15 W Hh HBeAg Hl HBsAg 4300 9 5%
Wy, RN LR OBEIAL T HEE T 5 MMEEY, 28w ZHEE(L),5,4"- " 3-6,7,3 - = S L T (3'- P S ) o
F)(2) B IREEZ RN (3),5,7,4"- =8 0E-3 8- WAL (4) , T ANKEMRINER (5) o &0 MEW 2 ~4 HEH WMLt
oy B A 2, Horh 371 S B ] 8 3 HBsAg Al HBeAg A5 0 il £ 1T, L3S HBsAg (1 2 804 i vk B (1C,) 4y 8. 09 mg-L~", %
HBeAg 1) 1C,,/NF 2.5 mg-L~',
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Chemical Constituents of Artemisiae Argyi Folium Extract and
Its Anti-HBV Activity Screening
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[ Abstract ] Objective: To study the chemical components of Artemisiae Argyi Folium and their anti-
hepatitis B virus (HBV) activities. Method: The chemical components were isolated and purified by silica gel
column chromatography, and their structures were identified according to their physicochemical properties, nuclear
magnetic resonance spectroscopy ( NMR ), mass-spectrography ( MS) and literature analysis. Furthermore, the
toxicity of these chemical components to HepG 2. 2. 15 cells was measured by MTT method and their effects on HBeAg
and HBsAg secretion in HepG 2. 2. 15 cell supernatant were measured by ELISA method. Result: Five compounds
were isolated from Artemisiae Argyi Folium and their structures were identified as stigmasterol (1), 5, 4'-
dyhydroxyl-6, 7, 3'-trimethoxyflavone ( 3'-methoxythistle flavin) (2), dammaradienylacetate (3), 5, 7, 4'-
trihydroxy-3’, 8-dimethoxyflavone (4), and hexadecanoic dihydro ypropyleste (5). Conclusion: Compounds 2-4
were isolated from Artemisiae Argyi Folium for the first time and 3'-methoxythistle flavin showed inhibitory effect on
HBsAg and HBeAg lines with IC,,values of 8.09 mg +L.~" and less than 2.5 mg L~ 'respectively.

[ Key words ] Artemisiae Argyi Folium; chemical constituent; isolation and purification; structural

identification; cytotoxicity ; hepatitis B virus
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SR AR Z AR A B W) 3 Artemisia argyi
(it o 3 RS 43 b X R AT A A, e R T ek
M) H A 2, eI IR IR &k . ST ARk,
Xof 3 25 BRAE B Ak 2% B 43 1 BF 9 0 R
F AR AE B B AEFE A HS EES 2 S AR
BEFMMERIT RS BT R B B
PUB U P iy B AE R Lk BT BE PO L B
e I D N N e (0 R NS 18 = ¢4 ]
W 5T TAE b, X8 30 i AN [ A 35 710) 8 BB Ao 2 47
TP RE I P U 4 SR 2R I S A &
W2 g 4R B BA B BP0 2 s 7 0 T 4
A FE N 25 3R B 58 e W 4 R AL 2 T, g k9 3t
YU ORI R TE (HBV ) A7 850587 8 24, i — 20 0
ARG B 25 5800 TSR R 2B X LR L BRI
AT TGS A E oY, 2243 85 4lidh , DL SOAR 4 3Rk
JEADERE R ST E T 5 MMEE W, 0k 5
Fe(1),5,4" -8 5-6,7,3"-= H A& JL MR (3'-1 4
FEEH R ) (2) Ik G ORI (3),5,7,4"-=
B3 8- AR B (4), TSR INER (5) .
HAp b G W2 ~ 408 WS 4y 245 3 38 2ok X
3'- P AR L B R HEAT AR b BT HBY TR PEAF5E, K
HEA B IR IR
1 #e
L1 Z5%F SCM, ™ B  5E Sk, i [F ot
BRI T A 7™, 28000 B o B 2 B 2Y 2 e A 2 2
B ik B B2 45 0 S S BB W) 3L Artemisia argyi )
TR S 2015 4F R H 24 ) SR A
L2 40tk  HepG 2.2. 15 ik, th 8w KA
Wy s 25 00F 98 JF Ak b B L AT RS 4 S 24 3 R NS
5= AT A B AT AU 3R
1.3 4% QLIS BUHE 7S i & A= 4% (B 1l T 75 R
A BT ), YRT-3 BUAE AT AL (R R 240 %5 {38
J7) ,RES52-3 Y Jie 5% 78 A A (b i )7 V8 43 B A 2%
J7) ,SB-2A AU R A A (R HT RO AR A
FRZAT]) , DPX-400 %R 5: 4% w3 PR ) (Fig A & 5
FErEA R A E ), AB135-S I H K- [ Mg 4 45 -
FER ZALES ( i) AR R ], Lambda35 %Y 4 4h-1]
W43 066 Bt [ 36 B P-E 2 ] (Perkin Elmer) ]
G365 B Z R AR (30 mm x 100 mm,50 mm x 100
mm, 100 mm x 100 mm, #it 5 20140618 ) , GF254 #I
R FERS MR (50 mm x 100 mm, it 2 20140709 ) ,
g A i (200 ~300 H 45 20150110) 204 { F 5
WEVEAL T 43T s HF160W K =R — E AL ik 1 55
F(FEW IR REARAF),168-1000XC iR 1Y

(2% [E Bio Rad), Milli-Q Biocel % 8 4l 7K 1%
(Millipore 2% &), HVE-50 % 4> 1 31 K # % ( H A&
HIRAYAMA) , Hfsafe-1200TE Class T Type B2 %/
WeE(FEIRLERARAE), HF160 W #
KREX A M (Fl T RERARAR),
168-1000XC %4 il #7:4% ( 2% E Bio Rad) ,HVE-50 %I 4>
M3 KE## (HZ HIRAYAMA ), Hfsafe-1200TE
Class Il Type B2 #I4: ¥4 446 (75 s ) FE & Jre A FR
) o AR [ B R R (L) AR A F]
b5 20150106 ] , HoAth 328 551 125 2K 43 #7280, 7 3 ik (K
T E AR R i A R A AL it S 20150324)
1640 B 5L (U R AW EL R ARA A,
it 20150318) , Jik 2% 1 B ( 32 B Amersco 24 A, it
5 1113A15 ), MTT ( %€ [ Sigma 2 W, fit 5
20150413), G418 ( ¢ [ Invitrogen 72 d, it &
3306010150) , i K K& (B T f,3TC) (& 22 K-
vl 25 A BR A F L A5 20141226 ), il I G RE Tk
(ELISA) 2 Wil il & ( BigRHEEYH ARG R A,
4 5505010156)
2 RSB

Bt 5 kg A fe, 1 Je K 28 K28 1 ik 4R B
A IR JE M LA A il Bk (30 ~ 60 °C) , LR T In]
MRS R R OB E L 129.2 ¢ LR OBRE
B AR AT, Ak (60 ~90 C) - R g (9:
1,8:2,7:3,4:6,2:8) , LR LR A6 B VR 0L, i
gr4e TLC 4y B Ja & )R v 4i , 15 3 19 A4 4 Frl ~
Fr19, Fr6 7ENEH A H @R SS T i, S 45 4,
EMEEY 1(12.54 mg) . Fri4 153 09 8 @8 K 4
RER AT (03, — S H Be-TN B (9:1,8:2,7:3,1: 1) #
FEVEL, 45 b E 4 AL B, 5L S 2(4.85 mg)
LR LT B A Tk (60 ~90 °C) Z U 1R
280k BEAE 3%, A il BE (60 ~ 90 C)-Z R & Bk
(9.5:0.5,9:1,8.5:1.5,8:2,7:3,5:5,4:6,2:8) , 4,
R 2 B BRI, Vi 43 45 TLC 4315 & I e 45 15 31
10 4143 Frl ~ Fri0, Hovb Fi2 28 5% R, A il ik
(60 ~90 C)-LMRLME(9: 1,8:2,7:3) B B UL, 15
S 3(7.8 mg) , FrS5 S 8L AL, £ 9 BE (60 ~
90 °C)-PNM(9:1,8.5:1.5,8:2,7.5:2.5,7:3,1:1)
BEEEVENL, S5 B A, B ek aw s
(32.12 mg) , ¥ LR LTREF N 60% L BE Il i $2
WU, T A5 B, 2 Rk BERE 43 , A il ik (60 ~ 90 C) -
LR (9:1,8:2,7:3,5:5,3:7) , LR LT W
BRI 2> & TLC 4 M e & )F ke 46, 15 %) 8 4
44y Frl ~ Fi8, Hop Fr5 e rk e A, = 5 H k-4 i
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(96:4,90:10,80:20,70: 30 ) #EA7 46 B BE L, 15 2 fk
H 4 4(40.46 mg) .
3 LT

a1 HEEIRE F (NE ), mp 140 ~
142 «C ,'"H-NMR (400 MHz,CDCI;) 6:5.35 (1H,d,
J=4.8 Hz) ,5.15 (1H,dd,J =15.1,8.6 Hz),5.01
(1H,dd,J =15.2,8.6 Hz,),3.53(1H, m),0.68
(3H,s),0.70(3H,s) ,0.75 ~2.32 ZHAFH I H
FE W RE AR B BT 5 A B S T A Y o 0
fd, "C-NMR (100 MHz, CDCL, ) §:140.8 (5-C),
138.3(22-C),129.3(23-C),121.7(6-C),71.8 (3-
C),56.9(14-C) ,56.0(17-C) ,51.3(24-C) ,50.2(9-
C),42.3(13-C) ,42.2(4-C) ,40.5(20-C) ,39.8(12-
C),37.3(1-C),36.5(10-C),33.9(8-C),31.9(7-
C),31.7(2-C),29.7(25-C) ,28.9(16-C) ,25.4(28-
C),24.3(15-C),23.1(11-C),21.2(21-C),21.1
(27-C),19.4 (19-C),19.0(26-C), 12.3 (18-C),
12.1(29-C) , ¥ Fik s 5 CHR[9-10 ] A7 XS 1,
AL G W) 5 ol B I ( stigmasterol )

a2 s i (HE) ,mp 205 ~207 C,
R -BE K IR BH M, O B R 25 b & . H-NMR
(400 MHz,CDCL,) §:3.97 (3H,s),3.98 (3H,s),
4.05 (3H,s),6.53 (1H,s,3-H),6.58 (1H, s, 8-
H),6.98 (1H,d,8.5 Hz,5'-H),7.34 (1H,d, 1.9
Hz,2'-H),7.52 (1H,dd,8.5,2.0 Hz,6’-H),13.08
(1H, br s, OH), “C-NMR (100 MHz, CDCL,) §:
56.1,56.1,60.9,93.5,104.1(3-C),105.8(10-C),
108.7(2'-C) ,111.2(6'-C) ,120. 1(1'-C) ,123. 8(5'-
C),130.3(6-C),149.3(3'-C),152.1(4'-C) ,152.3
(5-C), 153.1(9-C), 155.0 (7-C), 164.1 (2-C),
183.0(4-C) . ¥ F R %4 5 SCk [ 11-12 ] #F47 %f
Fo iz b G W %k 5.,4'-2 % 36,7 .3 - H A
LU (37 - S B 6 55K ) (5,47 -dyhydroxyl-6,7,3 -
trimethoxyflavone )

EaEwm 3 B RESE R (=& P E), mp
266 ~ 268 °C ,'H-NMR (400 MHz, CDCl,) §:5.13
(1H,t,] =8.4 Hz,H-24) ,4.72 (2H,d,J =9 Hz H-
21),4.48 (1H,m,H-3),2.05 (3H,s),1.72 (3H,
$),1.63(3H,s),0.97(3 H,s),0.88(3H,s),0.87
(3 H,s),0.86(3 H,s),0.86 ~2.05 &k — J I
CTRTREH EWR WHIEMK P EESHEES
T 72 A 1 % 22 e 42, "C-NMR (100 MHz,CDCL, ) §:
37.9(C-1),23.7(C-2),80.1(C-3),37.1(C4),
55.9(C-5),18.1(C-6),35.3(C-7),40.5(C-8),
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50.8(C-9),38.7(C-10),21.4(C-11),27.0(C-12),
47.8(C-13),49.4(C-14),31.4 (C-15),28.9 ( C-
16),45.2(C-17),16.3(C-18),16.5(C-19),152.7
(€C-20),107.5(C-21),34.1(C-22),24.9(C-23),
124.4(C-24),131.4(C-25),25.7(C-26),17.7(C-
27),27.9(C-28),15.6(C-29),15.9(C-30),171.0
(C-31,Ac),21.3(C-32,Ac) . ¥ EREHE 5 3CHk
[13-14 JHEAT R L Ak & W %08 J ik 3 I B £ TR
fi& ( dammaradienylacetate ) ,

k& 4 wmAAE & (NE) ., ESI-MS 331
[M+H]",'H-NMR (400 MHz, CDCl,) &: 7.48
(1H,dd,J =8.4,2.0 Hz,H-6"),7.33 (1H,d,J =
2.0 Hz,H-2"),7.04 (1H.,d, J=8.4 Hz,H-5") ,6. 60
(1H,s, H-3),6.57 (1H,s, H6),4.05 (3H, s,
OCH,-3"),4.01 (3H,s,OCH,-8), "C-NMR (100
MHz,CDCI,)5:183.0(C4),164.2(C-2),155.0(C-
7),153.2(C-5),152.1(C4"),149.2(C-3"),146. 8
(€C9),130.3(C-8),123.4(C-1"),120.8 (C-6"),
115.0(C-5"),108.3(C-2"),105.8(C-10) ,104.0( C-
3),93.3(C-6),60.9 (OCH,-8),56.2 (OCH,-3"),
W LR BE 5 SCHR 1S J 9B AT xS, A S W %
5,7,4-= R 3, 8- A B E W (5,7, 4/
trihydroxy-3’,8-dimetho-xyflavone ) ,,

k&% 5 A A&, H-NMR (400 MHz,
CDCl,) 6:4.05 (2H,t,/=6.7 Hz,1-H) ,2.29 (2H,
t,/J=7.5 Hz,CH,C =0,H-2"),1.60 (4H,dd,J =
6.8 Hz,CH,CH,C =0,H-3"),1.25 (2H x 14 ,H-4' ~
H-15"),0.88 (3H,J = 6.5 Hz, CH,), “C-NMR
(100 MHz, CDCL,) 8:174.02( C-1") ,64.40 (C-1),
34.44 (C-2'"), 31.94 (C-14"), 29.72 ~ 29.18
(C4' ~C-13"),28.67 (C2),25.96 (C3),25.05
(C-3"),22.70(C-15") ,14.12(C-16") , F| H HSQC
7%,64.05 0 64.43 B EI IR T155,2.29 K 34.4
ik F I F15 5, 1. 60 Sk 25.06 F1 28. 67 I #k 11 5t
FA55,0.88 2 14. 15 ik LAY T 15 %, 1. 25 R H
RETA B BT AR 5o T CH, KO8R MR 15 5
29.73,29.69,29.64,29.61,29.56,29.51,29.39,
29.30,29.29,29.19 ppm, ¥ R4S CHk[16]
PEAT X b, A &Y K E N b R Y BR
(‘hexadecanoic dihydro ypropyleste)

4 I-HEEEHHEREHNT HBY FEHAR

4.1 FHi:

4. 1.1 DY R 0 £ T € ik (WEMR IR, MTT) A6l
37 H A BB 8 U HepG 2.2, 15 21 Jd 14 410 1 75
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W RS K] HepG 2.2, 15 4R 1 )R, AL A (S B PR 630 nm) AbKIIASL A,
M, T HE JH R R R 2 x 100 A4/ B4R I 2 zém/gfa—;ffmm 2 100%
mL, M T 96 fLHi,37 C,5.0% CO, K J& 4 K 5% . . Y
4.1.3 T HIRIT AR B(T) =10.0 1wF,

24 h J5, M A 100 pL & A A [E] e B DU AE & 0
1640 35 3 A A 25 AL, K FR 24 3,6 KT,
3 ) B A 1 T A P AS TR R ) AR R 1
Wfedk, WFR2H 9 RuF, maEfLinA MTT %
20 pL,37 C,5.0% CO, M M ahsedisi., 54 h
Ja Wk BWEWE AL A DMSO 200 pL, &
THEIR b ARER T 10 min, fH45 W) 56 2% M. H
fifg HR X T 490 nm ( Z % P K 630 nm ) A 4 AL
WG A DA . He IR 2 SR i %

o  BHALA - A
il = = HAL A

4.1.2 ELISA ¥ 3'-H & it #] & £ %} HepG
2.2.15 40 EE W HBeAg Hl HBsAg (520 ML
XFEUH HepG 2. 2. 15 40 1 MR, il ok 40 il vk, 1
BOF AN ST E 2 x 10" 4~/mL, 5 F0 T 24
FLATRIE FE AR P (4L 1 mL) |, B85 SR 40 P ARG
Fio 24 h g RRARp s T ALE, 7k L, B A
100 L A5 AS [ 3 B 150 0 FF 5 1 1640 3% 35 3%
AU E 3 AL, RS E 3TC(5 mg- L") fHMETL
AN IE R Lo 3 RS 3,6,9 K940 M i
W, T -20 CHAFRM, MK ELISA ik, R H
HBsAg #1 HBeAg i2 Wi ik | &, U 5& £F & £ A o
HBsAg #1 HBeAg & . HEEFR L T 450 nm 7 K

x 100%

AR AR, BB P 524 2.0 < TI < 10. 0 B, 945 %%
3, B FHE 24 1. 0<TI<2.0 i, R RAH %, 1)
SBAME 24 TI < 1. 0 B, 3230 FE 5 oK.

TI =TC,,/1Cs,
4.2 LREGR
4.2.1 NMIFEVESCER  SCERAE R R 3 - A AL 6
WPV (TC,) >80 mg-L ™', WL 1,

1 -BAEHEEEEX HepG 2.2.15 LS

Table 1 Toxicity results of 3’'-methoxythistle flavin on HepG

2.2.15 cells
F ik o3 4 A MR TCs
I3
/mg-L~! (x+s,n=3) /% /mg-L 7!
80 0.49 +0.02 21. 04
40 0.58 +0.03 7.30
374 ] R 20 0.58 £0.01 6.28 >80
10 0.53 +£0.03 14.92
0 0.62 +0.02 -

4.2.2 3'-HAHEE] I R X HepG 2. 2. 15 40 F 5
t HBsAg fl HBeAg M52 SEU0 45 R R I 3'-H1 4
BLai] ¥ 2% HBsAg 1Y 2 B i ¥ B2 (1C,,) 2 8.09
mg-L ™", % HBeAg (9 ICy, <2.5 mg-L ™', W2,

F2 3-FAEREHFEER HepG 2.2. 15 441 £ 75 HBsAg 71 HBeAg 5 i 9 % Mg
Table 2 Effect of 3’-methoxythistle flavin on HBeAg and HBsAg secretion in HepG 2. 2. 15 cell supernatant

2/ % TCs,
Ttk 4 8 1
534 3d 6 d 9d /mg- L~
/mg-17!
HBsAg HBeAg HBsAg HBeAg HBsAg HBeAg HBsAg HBeAg
3TC 5 11. 41 7. 44 25.35 21.49 32.79 22.68 - -
37 - AR i B R 10 32.63 28.18 44.14 35.23 51.20 76.48 8.09 <2.5
5 30.51 19.78 42.48 31.88 47.05 71.79
2.5 28. 67 16.23 42.11 21.69 37.81 70. 05
4.2.3 GRJTIREC SCERASR KW 3 A LEI R X HBsAg Al HBeAg A M 4 AT, I 52 0] B 4Kt

) HBsAg FHZ5%5 9 KA T1>9.9 mg-L ™', HBeAg >
32.0 mg-L’]O
s ARSH®

AR SCGE X SE M 2R BRI FE A
T, B B T S MEEY G2 ~4 HE
NS S o | A A KRR L =1 T i
HepG 2. 2. 15 4 g AHY , BEAT T B HBV i P 44 4b
SChy . SEERZEAR RN 3-HE R E B R 3 Mk A

P, Hoxt HBsAg 19 1C,, 24 8.09 mg-L ™", %} HBeAg
[y 1C,, <2.5 mg- L™, HZE4S 9 K H 25 R &4 B
5 mge« L™ B 400 i 75 FF 45 PH A 6 R 249 3TC 5, Hip
HIWFSE & S R B %5 3TC X HBsAg il HBeAg
VR I3, % HBV DNA #1li /E HI % 55 , v] e 2 1k
FHALHIAS ], 345 B0y vl Re A FH T HBV 1Y 85 1 3%
IKIKOF AN ZE DNA /) &2 1 B B, 37 -H 40 SE ) 2 R
JEAXS HBV DNA G M/, 38 575 2 — 26 IF L ot
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Foo TEMLWISEIERNZ b B 75 HEAT MR N SE 86, o — 20
e AT HBV 36 1%

[ &% k)

[4]

[5]

[6]

[7]

[8]

KN SR 25 R R M rsR (D] R 2/
P 2 5, 2013,
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PH 25 %} K2 22 47,2009 ,26(8) :617-619.

HOW, ARG, @ RR, & e A (1)
[J]. PRBHZRE K241 ,2010,27(8) :548-550.
B 30k Loy AR I A B 5 S D E oY
[D]. KH: RHEER K ,2011.

BsEAN. TG BE 25 A A T 2 M 2 T R 1 A 5T R
[J]. N2 R EZ,2010,29(18) :114-115.
(EEPEYGIH) RS H. & E R R0 4. L
[M].dba: AR TAE H At , 1976 :27.

. 3 2R Z BEFR A BT HBV 35 4 F 5% Kl 43
SAHr DT H I K 24,2013,

EmiH. 3 2R 2T 3 B AR W) % v R AT HBV

TG P 07 8 B e a3 3 A [ D ] KM K JH SR 27,2014,
BRI TIN, A=W, 5. E s [T,
FH 25 8} 2222 2009 ,26(8) :617-619.
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[=EHmE SBRRE]

(P EZLEFFIFHRE) NiE 2015—2016 £ F CSCD(E)

28 35f i [ B2 BE TP E B 5] S8R JE ( Chinese Science Citation Database, R 8 CSCD) " ‘E E # ik . &K
SEPEVEAL, b I SE 86 7 ) 24 A ) A ik 2015—2016 4£ 2 CSCD(E)

2015—2016 4F i CSCD Wk > 3 1) 1200 Ffr, o rpr v 5] 1 W A9 9 SCH03 1) 194 F, v SO ) 1006 Fifr
CSCD I T 53 A A% O RN J88 PE PR 43, Herb A% 0 P 872 i (LA 1A C tbRid) s 97 J e 328 #h (LU
IR E JERId) o

CSCD B A /I s e M e Bl e LI R Ry K248 88 Jr 55 R, A S0
DK TR 32 P AP 5t E Y SCT7 , CSCD S 38 [E 55 — > 5| SCHUHE FE | 85 3k b B2 B B Btk 20 — %
W o RS PE O AE TR BRI BE A | A5 AR Y DR A BT L BE 4 BE B 0 H PR SUR A e R DL Sk
T 5 AN 05T 55 22 07 T S AU STk RS R T B3R A5 2 B HT
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