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Research progress on active ingredients of anti—hepatitis B

virus in natural medicines

SUN Wuhui, YAO Sifan, ZHANG Yi, ZHAO Biging*
Hunan University of Chinese Medicine, Changsha, Hunan 410208, China

(Abstract] As the pathogen of hepatitis B, hepatitis B virus (HBV) is characterized by strong infectivity, high morbidity, and
wide prevalence, which seriously threatens human health. Currently, there are significant deficiencies in the clinical use of drugs
against it, and more efficient and safer new anti-HBV drugs are urgently needed. It has become a trend to study natural medicines
and their active ingredients against HBV. By consulting the literature in the past decade, the research progress on the active
ingredients of anti-HBV in natural medicines was reviewed. According to chemical categories, 97 active ingredients and derivatives
of natural medicines with notable activity and unique targets were summarized, mainly including phenylpropanoids, flavonoids,
alkaloids, terpenoids, and others. Meanwhile, the mechanisms of HBV infection and inhibition were also summarized. This paper
aims to elaborate the new findings of anti-HBV active ingredients and provide reference for the development of new anti-HBV
drugs in the future.

(Keywords) natural medicines; anti-hepatitis B virus; active ingredients; mechanism of action; research progress

T A9 7 (hepatitis B virus, HBV) & H il
R IR REIRYe NS e/ NE I RS DNA Ji 7, 6
HK )32 kb, HERGHE , 28R 20 {2\ IEYL HBV
RHAEZA 65 1 AIET HBV JERYL A S0 i 220 T
f AL 20 A g

(We#Fa B #7)2022-12-09

FIAT, E NS HBY BIRT7 i JCR 807 i, I
PRAE IR 25%) £ 2% B BUm a4 B9 TR A
REAZA R HBV 1005E S AR H IS (INFK K E |
RERH)P, (HX LY e ™ 1A RO
A 254, IR, O A% 2 20 MLsTET A T HBV

(B2 B WM& 2 E ITRA I H (19K067 ) ; i/ Hh BE 25 K2 h 22— 2R 30 H (2018ZYX01) ,
(F—1EE)IMAE, &, W-L0F58LE  BFSET7 I . P25 A SO IF 945 B BT
(BEMEE ) BT < i, I, A7 A4 S0, E-mail ; qingerhn@126.com,,



2023 448 43 &

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 1537
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KIRZGYR A TAEY) ShY) G E Y i re A=)
S5, HLGEAR IR 3 G PR o3 RS A 4 22
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BICRTR Fr | ] DU — 380 (B A B D RE IR ™,
I HRERZGYH A6 PR (WK BT R 2 R)
HRA5 DY 253697 i PR 2 BRAL O T 5 ML DY 2453697 J7
SN AR SCE YOI AR RARGE Y KR 254 b A,
AAGRIERST HBV 36 PR (35 97 A, 4046 19 1
NTA AT BHAHSAE ML #7250, §1E
N4 IEYT HBV 8RR AR SR IS

1 HBV B R N EHHLH]

HBV ifiid L-HBsAg 544 B 1 -4 fif IH iR J 5%
15 H (NTCP) 454 L Je S—HBsAg 5 T 4H i fi5s F 1)
TR LI 22 26 11 30 (HSPG) 25 4k A4 , o
BRI 5 R R & LB AT A FE B B))
BT IO ) A B A S i, B S A S R AR O
HBV rcDNA Fl—S642.0 8 B B 4tz . —
H HBV rcDNA #f A A%, BB 20— R 5044k
R AR R e B A PR R DNA (cceDNA), 3% &
HBV Az i J& A P 8 G A&, cceDNA A 22
RNA B SRSt 5% 8. 3.5 kb 2.4 kb 2.1 kb
F107 kb 4 F HBV RNA, X4t RNA B4 HBeAg |
¥l P 2 L-HBsAg M—HBsAg S—-HBsAg Fll
HBx ., BB AR mRNA 2225 H M A2
J& T 0B 0 58 e B 47 ¥, B8 10 4H i (HBV Ak 1w
JE BARSERIHIMLRI DL 1), —BA e e ml 4
W% AGERF AR RS E B cccDNA Y, 7555 cceDNAJE
A QBT A BAR B AR, (H 3 B TR A 1ok
BETIE L RANTTRERY , R, A D RE MR A 1
SRRIT B R, Bl —Fh M HBsAg FR RS9,

2 Bt HBV XA FER S
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1 HBV & B A R E M HIHLH

FH , BEREA il 75 PN 2R = KT T+ H 3R M H:
K )z TR BRI,

W98 % B, (+)-dehydrodiconiferyl alcohol (1)1,
dehydrozingerone (2)1" 7- 57 5 & (3)HE &
filHBsAg 43U (1Cs, fH53 514 196,050,089 mmol/L),
Mk HBV B9y, Bk 7% (4)™ coumarinlignan
(5)PV 6-FRIHE-T-H ESE-F TR (6)P FIJEAME (7)™
S AN (8)P JEANS (9)P4.(T'R.8'S,7"R 8" S)-ery-
thron-strebluslignanol G(10)® erythrocentaurin(11)™
BEFNH] HBsAg(1Cs 1543 %4 0.015.0.025.0.029 .
0.03.0.03.0.02.,0.08.0.28 mmol/L) Fll HBeAg(ICs, {4}
5124 0.025.0.05.0.046.0.04.0.03.,0.03.0.1,.029 mmol/
L) 53, 4 ZER N R0 R 4P I4T HBVIG £ |, Ak
MY DHBV (/N5 ALTHI AST [R5,
7.10 3 X%} HBV-DNA 19 52 il B W 5 i 4 i 4
(ICs 73314 0.09,0.08 mmol/L) . &z 2. (12) AL
FEAMTH HBV $LJE A HBV-DNA B 1k, iF 8 7 5
MR B HBx 2R Y RE1, 1~12 4549 LK
2, AR HOS PCRIE IR 1,

22 EERZE

WAL G YA TR B A
A PTE VR i an B B 2 DR RCR K RS2
T R PRT245 0 W DA w25 T B
AIRYT,

AFFERI], ARERRIER (13)2 B 221 (14)
B (15)™ PR3 (16) 343K (17)P DU 47
2R (18)1 37— HI A Bl 55 3K (19)1°Y Al 2 3% (20)1%)
XFHBsAg(1Cs, {H 43514 0.02.,0.05.0.1,0.029
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0.03,004.0.08.1.3 mmol/L) Fl HBeAg(ICs, {E /3
0.02,0.03.,0.08.0.03,0.06.0.03.,0.02 ,0.03
LA S AAMHIE R . T S50 i 4 R
REI M2 (21)  FE 2 #E (22) FI(2R)-5,7-
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X HBx 8 F AR e 2R AR A i — A 5 3
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oA

mmol/
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nonenyl|-piperidine (25)" SHAHHE(26) . JLA A
BBt (27)P9 3B 4a—dihydroxy—1—(3—phenylpropanoyl) -
piperidine—2—one (28)" A A1 2k (29) 1 ¥ Z: i
(30)58 ARG (31) PIFIRE E 5 (32) % HepG2.2.15
4} 532 HBsAg (1Cs {4314 0.13,0.05,0.15
0.21.0.5.0.1,0.04.1.8 mmol/L) Fl HBeAg(ICs, {43
5149 0.16.0.05.0.14.0.21.,0.7.,0.2.,0.02 4.1 mmol/L)
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12 Ry=OH,R,=OH e

2

13 Ry=OH,R,=OH,R3=H,R,=H
16 Ry=OH,R,=H,R3=H,R4=H

17 Ry=H,R,=H,R3=OH,R,=H

21 Ry=OH,R,=0H,R4=H,R;=OH

22 R;=OCH3,R,=OCH3,R3=OCH3,R,=H

BA W IMHIMEA B 28 B RERRS B K it
N E NTCP Ay Ikl B Ml p38 I wRR Lis B Ht
W IR X it 25 HBV A TR AT, ZENG
FUUM AR RS T —FP R4 0% DHCH(33),
AAXAESM K] HBsAg Fl HBeAg Y435 (1Cs, 155351 M
0.15 mmol/L 1 0.07 mmol/L) , 1fij ELAEFIEFE]
P HEREAR HBY A2 A4 DNA Fl cceDNA fY7K
Vo 25~33 L5 UL 4, HAFR R SORIEIR 1,
2.4 WEE

AL AW — 2 LA I I N FEA LS F T
ALY EA T IZ RS, FEAREPUR T
S REVE A, Horp | BESRR (34)™ sweriyunnangenin A
(35)™ 3-epitaraxerol (36)™ FFHHCRIR (37) A 1 3
il HBsAg(1Cs, fH435%1 4 0.09.0.28 .1.26.,0.1 mmol/
L)1 HBeAg(ICso {E5351°A 0.1,1.29 041 ,1.94 mmol/L)
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3 T ik 355.63, ZHAO S5 5E 7—eudesm—4
(15)—ene—18, 6a-diol (42) Fl pumilaside A (43)HE!
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FRILEXAK (63) LA HBeAg /MR MK HBV
Y . HUANG 25558 | X IEE Z i (PHAP) (64)
AL AN HBV &) HAL I AT el T
{5530 %, 2 5 15 3R T AR 1 BRI AY 3R 8 DT RHL
VRS OB (BT . ZHAO 25k S BT 2% B —
PHAP f7£E#) 2(65) %} HBV -DNA % il £ 41 1 7
FH%S R (1Cs fE K 5.8 wmol/L,SI {H M 160.3), —
SEF-TE M R ], PHAP BEHF FIIBUA PO RERR A
B A W e W 1 SR BT HBV-DNA & il i 15 7
57~65 Z5H ULIE 7, H A PR FEASORIEILE 1,
27 AREBR KL

i 4 25 (MTS) (66 ) S PAFL ) 245 15 B8 <6 vh 43 25
FNT HBV TEPERGT , AR ERHATEY) Y101(67)
I T RGN RETHFE RS 25 i PR gt 1
(AR TS 28, TEICEERE I RS N B AHAR G
B BE T REAS W B0 HBV-DNA &2 il () 357 74
MTS fi74:4) (68~84) ,1Cs, {H 0.29~52.5 pmol/LI®-61,
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B A H B R R R (86) e i E M 2 e M
YR N K —FhE BB HBV 2545 561, PARVEZ
GG LT T P SR AT A EER 1Y 5T HBV
TWERE, 5 R, ST b(87) A B U B A
L HPAZERE R (88) A cyp3ad BUE/EH, B A
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2.8.2 MRS HFRRIREM TR A
B R PR, GENG 8B BRH 4325 1 3 4
HAHT HBV G PEAL & 9 (4] HBeAg \HBsAg
HBV-DNA ] ICs, {E#4<1 mmol/L)(89~91) , HAR 41X
SEfL AW R N s T MO R, SRR
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A B AR PR AR B AN A 85~91 2544 1L
K9, HAAFR HE S SRR 1,

2.83 ZHEA IEAEK,IEIR FOCT RAZHED IR
IR T BFICE I 2, R 2R Rk ZHE
FETEMEY RIS B BT HBV FER™, ZHAO %
Tl T S R AT P R 2 AL 43 (92.93) , FEIA
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R AT SR BEL = B HBeAg Fil HBsAg A3, X /)Nt
SIS e [ [ A2 224 (94) HAT R N BT DHBV %
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x1 EWH HBY WIEANER5RIE
lh=s TR Pt HBV 1R SR SCHk
1 (+)-dehydrodiconiferyl alcohol HBsAg RS [18]
2 dehydrozingerone HBsAg AR [18]
3 T-REHTR HBsAg et [19]
4 PR HBsAg . HBeAg R [20]
5 coumarinlignan HBsAg HBeAg SRR AR T [21]
6 6-FRH-T-HAR-F TR HBsAg.HBeAg ST [22]
7 FIJEANE HBsAg.HBeAg R [23]
3 SLJERNE HBsAg.HBeAg R [24]
9 JELF N HBsAg.HBeAg B RS [24]
10 (7'R, 8'S, 7"'R, 8''S)—erythron—strebluslignanol G HBsAg HBeAg B FiE A [24]
11 erythrocentaurin HBsAg HBeAg nEA R [25]
12 FBRFE HBsAg .HBeAg HBV-DNA HBx VLA Bk [26]
13 KRIFEHER HBsAg.HBeAg PN [29]
14 Lo HBsAg HBeAg 2ERGE [30]
15 AT HBsAg HBeAg PR (30]
16 FEE HBsAg.HBeAg A [30]
17 S HBsAg.HBeAg A [30]
18 W Z HBsAg.HBeAg A [30]
19 3-SR LET R R HBsAg HBeAg et [31]
20 Tl e 2= HBsAg .HBeAg AL [32]
21 Mt R HBx A AR EN REHG By [33]
22 L e v HBx A AR EN REH paly [33]
23 (2R)-5,7—dihydroxy—2—(4—hydroxyphenyl)chroman—4—one HBx i BAGEE N RE T ot [33]
24 BFEER HBP1 TR [34]
25 erythro—1-[1-0x0-9(3,4—methylenedioxyphenyl)-8,9— HBsAg .HBeAg BEHR [36]
dihydroxy—2E—nonenyl|-piperidine
26 T HBsAg HBeAg EEdR [36]
27 TPV BB HBsAg HBeAg BRI [36]
28 3B,4a~dihydroxy—1—(3—phenylpropanoyl)—piperidine—2—one HBsAg HBeAg 2ER (37
29 AT S HBsAg.HBeAg Wi (38]
30 TS HBsAg.HBeAg INEMR 2 [39-40]
31 R HBsAg.HBeAg INTZR 5 [39-40]
32 PR B HBsAg HBeAg INTAR %5 [39-40]
33 DHCH HBsAg . HBeAg . cccDNA HHE [41]
34 RESRLR HBsAg.HBeAg B FiE A [22]
35 sweriyunnangenin A HBsAg . HBeAg R [25]
36 3—epitaraxerol HBsAg HBeAg “RRA S [25]
37 FEURTR HBsAg HBeAg B [25]
38 Astataricusones B HBsAg HBeAg HBV-DNA EYn [43]
39 astataricusol A HBeAg HBV-DNA 5 [43]
40 astershionones C HBsAg HBeAg HBV-DNA EYn [44]
41 pimelotide C HBsAg WAL [45]
42 7-Eudesm—4(15)-ene—18,6a—diol HBV-DNA B [46]
43 pumilaside A HBsAg . HBeAg HBV-DNA PR [46]
44 RE AT HBsAg HBeAg S1,82,X FlAZ% .03 K )5 87 PN [47]
45 BHER HBsAg HBeAg HE (48]
46 scoparamide A HBsAg . HBeAg HBV-DNA PR [49]
47 (BRI H iR HBsAg . HBeAg HBV-DNA N VEAE 2 [50]
48 S HBsAg.HBeAg HBV-DNA NG5 3 [50]
49 3A-TREIRHIR HBsAg HBeAg HBV-DNA JIVRE 3 [50]
50 IETHR &-RNA £95T [51]
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gkl
T TR Pt HBV YEHIHE A5 B3l SCHk
51 SRIF R HBsAg HBeAg HBV-DNA SARAE [52]
52 [SEET HBV-DNA AL [52]
53 E oA HBV-DNA SR [52]
54 3.5-INMEmEZS TR HBV-DNA AR [52]
55 4,5-InHEGEZE TR HBV-DNA AR [52]
56 3. 4-ZMNMEBEZE TR HBV-DNA BARIE [52]
57 ] L P HBsAg HBeAg HBV-DNA NIV 3¢ [50]
58 34- " FRITEH IR R HBsAg . HBeAg HBV-DNA JI PG 58 [50]
59 2,5-C BRI LR HBsAg HBeAg HBV-DNA NIV 3 [50]
60 taraffinisoside A HBsAg.HBeAg Tk 5 [53]
61 descaffeoylcrenatoside HBsAg.HBeAg Tk 5 [53]
62 3,4-dihydroxyphenylethanol-8—-0—[B-D-apiofuranosyl (1 — 3)]-B-D- HBsAg . HBeAg Tk ik [53]
glucopyranoside
63 3,3, 5- = RN HBeAg EUEEREAASE [54]
64 X FERIEIK 2T N T {5530 6 . HBV-DNA gt 3g [55]
65 PHAP fiT4E 4 2f HBV-DNA Ty [56]
66 O &% HBV-DNA 4 [58]
67 Y101 HBV-DNA (] [58]
68 MTS 7744 23 HBV-DNA Y [59]
69 MTS 7744 24 HBV-DNA Y [59]
70 MTS fi74E4) 25 HBV-DNA Y [59]
71 MTS fi4E ) 5a HBV-DNA (] [58]
72 MTS £ Sc HBV-DNA Y (58]
73 MTS fi4E4) 5d HBV-DNA (] (58]
74 MTS Z BRI 14e HBV-DNA (] [60]
75 MTS ZRRELAELY) 14£ HBV-DNA (] [60]
76 MTS B 14k HBV-DNA HiER7| [60]
77 MTS 7744 3b HBV-DNA Ty [61]
78 MTS fi4E4) 6d HBV-DNA A [61]
79 MTS #7449 6n HBV-DNA Ty [61]
80 MTS N-HEATAEY 8n HBV-DNA (] [62]
81 MTS N-H A7) 8o HBV-DNA TEES) [62]
82 = fuh fBERE MST fi74: 4 9a HBV-DNA fitEw [63]
83 AR MST fi4:4 9b HBV-DNA A4 [63]
84 AR MST fi74:4) 9¢ HBV-DNA A4 [63]
85 K2 ¥ HBsAg . HBeAg HBV-DNA pauses:| [64]
86 B PR R HBsAg HBeAg HBV-DNA HBx B [65]
87 FEH b HBV-DNA L [67]
88 FEERER cyp3a4 FE [67]
89 35,8S-dihydroxydec—9—en—4,6-yne 1-0—(6'-O—caffeoyl)-B-D— HBsAg . HBeAg . HBV-DNA 3 [49]
glucopyranoside
90 3S,8S-dihydroxydec-9-en—4,6-yne 1-0—(2'-O-caffeoyl)-B-D- HBsAg HBeAg HBV-DNA 5 [49]
glucopyranoside
91 3S-hydroxyundeca-5,7,9-triynoicacid 3-0—8-D-glucopyranoside HBsAg HBeAg HBV-DNA 23 [69]
92 F UL LEP-1 HBsAg HBeAg s [71]
93 Fai 20 LEP-2 HBsAg HBeAg i [71]
94 r [ 5] FH I 2 DHBV-DNA .DHBsAg . DHBeAg ] 5] P [72]
95 R EEARE 20 TGF-B/Smad {755 T8 i3 [73]
9 S H 20 JAK/STAT {55 % T30 % BFHA [74]
97 AL HBV-DNA WE [75]
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