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Recent progress of plant-derived anti-HIV natural compounds
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Abstract: AIDS, also known as acquired immunodeficiency syndrome,is an infectious disease caused by human immunodefi-
ciency virus. At present,there is no drug that can completely eradicate HIV/AIDS and no related vaccine has been success-
fully developed. Plant-derived natural products have become an indispensable part of the prevention and treatment of AIDS or
lead compounds due to their rich variety, diverse structures,and lower side effects. This article briefly reviews some plant-de-

rived natural products with anti-HIV activity in recent five years,hopes provides potential lead compounds for the development

of anti-HIV drugs by summarizes related research progress.
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K, EC5y4F0.10 ~7.99 wmol/L, Hop-8 fE I &40
P EIEE B mRNA Zwfi i A 2 JI0RE 36 25 H
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9.12 pmol/L,
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IR TR XX e G Wk T IR AT R Kt
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B DL LSRR 0 KRR S A TEN PRIER BB HIV 36 M1 AR G itk A7 R4,
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Table 1 Representative natural anti-HIV compounds from plants

TRITTRRL TEREE B YR
&Y IR e S ECe/IC cc Therapeutic Mechanism EEPUN
Compound Source Classification 307 730 %0 index/Selection A Ref.
. of action
index

Cistus incanus extract TR A £y 0 ~25.00* - - 401 HIV BEEE 17

z 3 > N

ok ' - B HIV RS2k
chin-3-gallate
FE W Carvacrol 4 e 16.00 £2.90" 277.80 +9.30" 17.36 Wik HIV-1 FlE 21
JL##E Catechin EIBVIREY N e 0.49/2.30" 3089.00" 6 304.00/1 343. 00§ HIV-1 RT 52
Polylauioid A iRy ik 12.20" >200.00" >16.40 - 22
Polylauioid D i 2% 16.80" >200.00" >11.90 - 22
Polylauioid J iRy [ 19.80" >200. 00" >16.40 - 22
Dapholosericin A EE Yy [ 3.80 +1.22¢ >164.00° >43.16 - 24
Stelleracin C i Eyig [ 12.80 £4.26° >164.00°¢ >12.81 - 24
Hop-8 =M 2 0.10 ~7.99" - - i A3G ES 26
Crotignoid M =R (S 38.00¢ >1.70" >45.50 - 28
Crotignoid P = HFHR % 100. 00° >1.60" >16.10 - 28
12-Deoxyphorbol-13- = ik 2.30¢ >1.70 >714.00 - 28
hexadecanoate

- -13- . N
12-Deoxyphorbol-1 SRaei! ik 22.00° >1.80" >83.30 - 28
myristate
JE HiRE Bk Gnidimacrin B A [ 0.06 £0.02¢ >25.00° >409. 84 BOE-A 30
Daphneodorin A A [ 0.16 +0.06° >25.00° >156.25 - 30
Daphneodorin B B [ 0.25 +0.06° >25.00¢ >100.00 - 30
Acutilobin D i [ 1.50 £0.43¢ >34.00° >22.67 - 31
SEAEEEH Gnidilatidin B A [ 1.90 +0.40° >34.00° >17.89 - 31
Daphneodorin H i [ 1.60 £0.54°¢ >34.00°¢ >21.25 - 31
FEAEBEC. Yuanhuajine A [ 1.90 +0.45° >34.00° >17.89 - 31
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2:5% 1( Continued Tab. 1)

IR IR B R AL

2 il
Lz iR GES ECy/IC cc Therapeutic é{iiﬁiﬁﬂi ERpS
Compound Source Classification 50 50 50 index/Selection o Ref.
. of action
index
Gniditrin i (&S 2.30 £0.50° >34.00° >14.78 - 31
3-0-(9'Z-Hexad . N
(9°2-Hexade SN (5 2.70 1.30° >1.70" >625.00 - 33
cenoyl ) ingenol
3-0-(9'E-Hexade N
(9'E-Hexade JIR A 2% 1.10 £0.30° 13.90" 13 064. 50 - 33
cenoyl ) ingenol
Ingenol-3-myristate Yzl [ 2.30 £0.90° 26.30" 11 307.70 - 33
Ingenol-3-palmitate H R Rk 2 4.10 £1.30° 26.30" 6 416.70 - 33
Ingenol-5-myristate JEN N e 3.90 £1.10° >1.80" >454.50 - 33
Ingenol-5-palmitate I ik 4.40 £1.50° >1.70" >384.60 - 33
Ingenol-20-decanoate AR [ 8.20 £3.80° 48.80" 5 975.60 - 33
Ingenol-20-myristate J IR [N 8.60 £3.20° 32.40" 3 770.80 - 33
Ingenol-20-palmitate JEN N [ 1.10 £0.40° >1.70" >1 538.50 - 33
3-0-(2'E,4' E-Decadi-
enoyl ) 20-0- AR (2 5.00 =1.60° >0.90" >185.20 - 33
acetylingenol
3-0-(2'E,4' Z-Decadi-
enoyl ) -20-0- E) YN 52 1.80 £0.60° >0.90" >526.30 - 33
acetylingenol
5-0-(2'E,4' E-Decadi-
enoyl) -20-0- H IRk [ 1.20 £0.40° 15.20" 13 015.90 - 33
acetylingenol
5-0-(2'E,4' Z-Decadi-
enoyl) -20-0- VEN PN [l 0.70 £0.30° 14.30" 20 263.20 = 33
acetylingenol
3-0-(2'E,4'7,6' Z-Un-
decatrienoyl ) 20-0- E) PN [EES 9.70 +2.60° >0.90" >96.20 - 33
acetylingenol
0-(2'E,4'E ,6'Z-Unde-
catrienoyl ) 20-0-acetyl- H R Rk [ 8.40 £2.70°¢ >0.90" >111.10 - 33
ingenol
Eupneria J EALE= (1S 0.31 +0.08° >5.00° >16.13 - 53
e G : _
SEAPI B Trigono- 0 i e 1.06° 16.47° 1553774 Wl HIV-1 A 60
lactone B
=FEA & D Tri - . N N
AR D Trigono- 2 o ok i 1.90° 8.49° 4468.42 I HIV-1 3EA 60
lactone D
= i : _
SFEAPIE Trigono- 0 oo pe [ES 0.59" 17.47° 29 610.17 Wil HIV-1 #EA 60
lactone E
Trigocherriolide B e EEA (&S 8.224 14.89° 1811.44 4 HIV-1 kA 60
Trigocherriolide A HEEEA [ 2.87¢ 15.52¢ 5407.67  #dl HIV-1 #EA 60
Trigocheriolide F e EEA [ 1.504 18.29¢ 12 193.33 4] HIV-1 gk A 60
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%% 1 ( Continued Tab. 1)
[
{nJT}H’ﬂ/ﬂﬁj’%‘}Hﬁ( I
2 |
Lz iR GES ECy/IC cc Therapeutic é{iiﬁiﬁﬂi ERpS
Compound Source Classification 50 50 50 index/Selection o Ref.
. of action
index

Naucleaoffine A 15 1 2L 0.06" >200.00" >3 333.33 - 35
Naucleaoffine B =X ) A W 0.23" >200. 00" >869.57 - 35
Naucleactonin A (£ 5) He B 0.48" >200. 00" >416.67 - 35
Nauclefidine =X o) A Wy 0.39" >200. 00" >512.82 - 35
3,14-Dihydroangustine N} AW 0.28" >200.00" >714.29 - 35
3, 14, 18, 19-Tetra- oy I Wk 0.72" 5200.00" >277.78 - 35
hydroangustine
WAl SR H Angustine L] ERYLT 0.89" >200.00" >224.72 - 35
Naucletine X ) W 2.08" >200. 00" >96.15 - 35
Dasymaroine A W S LR AL IR 1.93> 28.70" 14.90 - 37
3-Methoxyoxoputerine : - . L L

. MR R IEAE ER VI 2.18" 56.60" 25.90 - 37
N-oxide
0-methoxyduguevanine g SR L AE A= Bk 2.48b 64.70" 26.20 - 37
NIEHE Laurotetanine WL R IEAE AW 6.30" 78.20" 12.40 - 37
SEH% Roemerine % SR LR A XL 8.10" >200. 00" >24.70 - 37
Patentiflorin A JNI B KigZ 24.00 ~37.00° - - Js) HIV-1 RT 39
Justiprocumin B JNER KigZ 15.00 ~21.00¢ . - - 40
= I4F Trilobatin B BT 2.00 ~28.00" - 65.46 ~636.57 R g‘?‘“ 43
- R g : : NHR X3,
- o - b b A HIV-1
%7 L Kuwanon L 3 BT 1.90 >20. 00 >10.53 IN 71 RT 45,46
Artocarheterone A W% 6 J5 i 0.09" 2 136.56" 23 739.56 - 48
Artocarheterone B VR {0, J5 iR 0.67" 1 658. 42" 2 475.25 - 48
Artocarheterone C B % 2, )5l 0.96" 3025.18" 3151.23 - 48
Artocarheterone D Ve {0, 5 iR 1.32" 1093.21" 828.19 - 48
Artocarheterone E W & {0, )5 il 9.72b 4 042.85" 415.93 - 48
T 5 Peucenin W& 6 JE 3.37° 982.18" 291.45 - 48
Peucenin-7-methyl ether Vo {0, JE iR 4.28" 789.37" 184.43 - 48
Cnidimol A WP E 6 5 2.57" 2 039.58" 793.61 - 48
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IR IR B R AL

. ; L
ot e B e c Therapeutic DI g
Compound Source Classification 50 50 50 index/Selection e a' s Ref.
. of action
index

Cnidimol D WP E 0, S 0.26" 1278.93" 4918.96 - 48
Melanochromone R 2, )5 ] 6.39" 1 698.29" 265.77 - 48
Greveichromenol Ve {6, Ji7 il 8.63" 1925.63" 223.13 - 48
Ficuformodiol B W % & 0, ] il 7.02" 4209.78" 599. 68 - 48
Manizapotin A NI HFEOHE 0.12% >200.00" >1666.67 i HIV-1 RT 50
Manizapotin B NS & 0.33" >200.00" >606.06 il HIV-1 RT 50
Manizapotin C AR FO% 0.42" >200.00" >467.19 I HIV-1 RT 50
e \ 1=3
Zﬁ’fﬁie N EEUE 2.28" >200. 00" >87.72 il HIV-1 RT 50
ZEAF I N P Ak
Gravelliferone methyl e- P HUE 3.49" >200. 00" >57.31 P4 HIV-1 RT 50
ther
Tanizin P FOE 4.26" >200. 00" >46.95 $0%) HIV-1 RT 50
Anisocoumarin A AR TOE 0.97" >200.00" >206.16 4| HIV-1 RT 50
( + ) -Trachypleuranin A NS HOE 5.26" >200.00" >38.02 ik HIV-1 RT 50
( + )-7-Methoxy-6-( 2’
Rmethoxy-3'-hydroxy- | - b b
3-methyl butyl) couma- PANIPE S FER 6.73 >200. 00 >29.72 il HIV-1 RT 50
rin
7-Methoxy-6 [ 2’-ox0-3'- _
met}fyl (E(ztyl][cour(:z;in N HE 8.69" >200. 00" >23.01 4] HIV-1 RT 50
Clauselenin A w7 FEE 0.29" >200. 00" >689.66 Il HIV-1 RT 51
Clauselenin B Ciy8 HER 0.68" >200. 00" >294.12 ] HIV-1 RT 51
Clauselenin C R HFOE 0.17° >200.00" >1176.47 4% HIV-1 RT 51
6, 8-Diprenylumbellifer- _
o tprenyiumbetiier i EOX 1.59" >200. 00" >125.79 )l HIV-1 RT 51
7-Methoxy-6-(2" R- me-
thoxy-3'-hydroxy-3'- [y HEOE 6.28" >200. 00" >31.85 03] HIV-1 RT 51
methylbutyl) coumarin
Peucedanone I HEER 5.62" >200.00" >35.59 il HIV-1 RT 51
( +)-Isoangenomalin R FUE 4.33> >200.00" >46.19 sk HIV-1 RT 51
( +)-Scataccanol B HEE 9.08" >200.00" >22.03 W HIV-1 RT 51
( +)-Elisin B HEHR 7.26" >200.00" >27.55 Mk HIV-1 RT 51
3-Hydroxyxanthyletin 5y, 4 HEHE 1.87° >200.00" >106.95  #iifil HIV-1 RT 51
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‘ ) iﬁaﬂﬁﬁ/iﬁ%}ﬁi& Ve ‘
feai kiR ﬁ}%‘@ . ECs0/1Cso CCso . Therapeun? Mechanism 2530k
Compound Source Classification index/Selection of action Ref.
index

3-Methoxy xanthyletin [iY;2 FO#E 3.19° >200. 00" >62.70 4l HIV-1 RT 51
( + ) -trans-Decursidinol Ciy8 FEE 2.46" >200. 00" >81.30 Js) HIV-1 RT 51
ATHIILI ) JikZE 274.00 £5.10¢ - - i HIV-1 RT 54
LIAVSTNIIFIVV BRR Bk 236.40 +7.07¢ - - 0k HIV-1 RT 54
Trigonohowine KIF =K ik 0.08" >200.00" >2 500. 00 - 55
Turranin G KJP =5A S 0.18" >200. 00" >1111.11 - 55
Allo-pertusaric acid KIF =K fik 0.23% >200. 00" >869.57 - 55
Dihydropertusaric acid KJP =5A LS 0.66" >200.00" >303.03 - 55
Nephromopsinic acid KIF=FAR fit 0.12% >200. 00" >1 666.67 - 55
Mucorinic acid A KF=5AK S 1.03" >200.00" >194.17 - 55
Dasymaroacid A W SR LR AL ENTES 18.73" >200.00" >12.51 - 56
Dasymaroacid C W R SRR AL KNFE 17.25" >200. 00" >11.59 - 56
iﬁﬁﬁi acid WAL BRI RNZE 16. 44" >200. 00" >12.17 - 56
ARSI C PNL/N/NS EZ i 232.59° >5000.00° >21.49 - 57
FARESEHY) D S FAAFALE EZi 56.46° >5 000.00° >88.56 - 57
FASS SR I F T RIMAE EZi 47.44° >5 000.00° >105. 40 - 57
SMS-E BEEMAE KBIER-ZH 2.31£0.24° 1 811.31 £158.66°  784.12 - 58
SMS-F HZEMINE  KRE-ZHF 1,69 £0.07° 2 145.08 £55.44% 1269.28 4l HIV-1 kA 58
0504 Bibkse - 0.57 £0.16*  >2500.00" >4385.96 k| HIV-1 #E A 59
1215 bkt - 2.68 +0.06" 1301.29 +83.74*  488.64 - 59
0822 B - 1.90 £+0.07* 864.07 +43.43* 454.77 - 59
0823 HleA - 5.70 £2.29% 774.59 £25.58* 135.89 - 59
0824 B - 5.11£2.22* 977.97 +£27.00° 191.26 - 59

T B0 wg/mLs® B umol/L;* B4 nmol/L; ¢ BV ng/ml; ECs 0 SR BE 3 1Cs0 P B MR BE 5 CCso 2V 40N M BRI R E
Note; ® Unit is pug/mL;" Unit is wmol/L;° Unit is nmol/L;? Unit is ng/mL;ECs, : The 50% effective concentration;ICs, : The 50% inhibitory concentra-
tion ; CCy; : The 50% cytotoxicity concentration.
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