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Research progress on antiviral activities and mechanism of alkaloids
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Abstract: Alkaloids, as nitrogenous secondary metabolites, are ubiquitous in plants with a wide range of biological activities. Studies
have shown that alkaloids have become a new hotspot of antiviral small molecule compounds in recent years due to its excellent
inhibitory effect on a variety of viruses and broad-spectrum antiviral activities. Studies have confirmed that alkaloids have a significant
inhibitory effect on influenza A virus, hepatitis B virus, hepatitis C virus, herpes simplex virus, HIV, Zika virus, Coxsackie virus and
tobacco mosaic virus. Their antiviral mechanisms mainly include inhibition of virus adsorption and entry, reduction of viral RNA and
protein synthesis, promotion of cell apoptosis and autophagy, regulation of various virus-related proteins and pathways, and so on.
According to alkaloids’ antiviral types to classify, taking oxymatrine, ephedrine, dendrobine, etc. as examples, the characteristics and
mechanisms of common alkaloids’ antiviral effects were systematically summarized, in order to provide an overview and a discussion
of alkaloids as possible antivirus agents.
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Table 1 Classification and antiviral activity of natural alkaloids
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Fig. 1 Antiviral activities of natural alkaloids
mitogen-activated protein kinase, p38 MAPK). 1%
F-xB (nuclear factor-kB, NF-xB) 354, FFKAME
YHMIPR AP A Ko R B PR B 1) 32 B S P Al
gy, BABRBAL ARG, ERAGTRUERSE B,

WK, L-FEEBR 30, ( L-methylephedrine, L-
MEP). L-FREHA D-PARREHR (D-pseudoephedrine,
D-PEP) w]iiid i Toll #5244 3 (Toll-like receptor 3,
TLR3) . M 8 LA 7 52 A6 A G KT F 3 (tumor
necrosis factor receptor-associated factor 3, TRAF3).
FH R T 3 (interferon regulating factor 3,

IRF3). TLR4. TLR7. H&#E5- ¥ 88 (myeloid
differentiation factor 88, MyD88). TRAF6 KA A
FEHT HINT VUG RAE B A s A it i
By, il 5% E E (nuclear protein, NP)

M RS X S G Az B R, REUE
M H (viral ribonucleoprotein, VRNP) & &

OH | OH H

L- P R S B L-JHR BT
(6]

i

A S

A ik

ZHIESEER R =O0H
Y% R= OCH;

Wit P AT T L e s B A2l R e 53 51, 2 IR g
HERY. BEUEERUA 2 E IR TEENL (harmine, HMD [
FERTEZE P BRI, BAPIHEE . HIV A
CMVPT3SIEETENE . BEFCUERH, J85EZEAMIR (total
alkaloid of peganum harmalal, TAH) RJi#Eid #i#] IAV
RAEWEA NP 5 S EM T3 vRNP E&5YE
FHPEEE RNA R AN 1] 1391,

ANBEBRE INEIE . AR AT i R R 2 rh )
BEAS 3 1) S RS AL, 0] TAV B BN 4
HIVEH, HALH S5 MAPK. ERK %55 5l A
JRU20, BFFEIESE, MAPK 1558 B 590 S 0 % 2
1256 K%Y, M ERK1 @2 IAVRNP E454)
ARt K R IRE, S 53R 1AV iR
Bl s WOl /N BERRAE g 8 1T I iR R AR T -
(tumor necrosis factor-a, TNF-o) FlH[F]IRZE Ex
(prostaglandin E>, PGE2) v P M 49061955 55 25 1 1Y
BRI i, AT A1) B 52 ) A9 15 13,

g BTk, BAPU 1AV iE R AR 105 4
MWL 2, HAT AV BAHRIEER LA 3. ARt
TAV = Z# i 1 #% MAPK/ERK {5 5 J@# . 17 TLR
G IE B AHOCEE A ) mRNA RiA. VRNP E454)
HBORFIRE MM R . BEERAEH, K
FEht R AR BOR R EH
2 BT RREEMEREG

AR PEAT 4 & H HAV. HBV. HCV W AT
e SRR IERIE, RaRRVaE A 4Etl .
RS TTIRE AR e . Horp, BT R 2
HBV BGPTSR — ML Qe 5%, HBV B4y
B AT 51 S 2 B AN A0 I ) Ak R A . S

O

D~y JBR 2
0/\
- O

_N{

JINEE TR,

2 BB AV EENEIRE L F S
Fig. 2 Chemical structures of alkaloids with anti-IAV activity
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Fig. 3 Related pathways of alkaloids against IAV
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Fig. 4 Chemical structures of alkaloids with anti-hepatitis virus activity
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Fig. 5 Related pathways of alkaloids against hepatitis virus
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Fig. 6 Chemical structures of alkaloids with anti-HSV activity
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Fig. 7 Related pathways of alkaloids against HSV
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Fig. 8 Chemical structures of alkaloids with anti-HIV activity
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Fig. 9 Related pathways of alkaloids against HIV
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Fig. 10 Chemical structures of alkaloids with activity against other viruses
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