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Research progress on antiviral effect and mechanism of Isatidis Radix polysaccharide
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Abstract: Isatidis Radix polysaccharide is the main component of Banlangen (Isatidis Radix), which has a variety of pharmacological
effects. Among them, the anti-virus effect is more prominent, which can be achieved in a variety of ways, such as direct killing,
inhibiting virus adsorption, replication and protein expression. It can also enhance the immune function of the body by promoting the
proliferation and differentiation of immune cells, promoting the release of cytokines, reducing the level of proinflammatory factors and
participating in erythrocyte immunity, TLR3 and JAK/STAT are important signal pathways for anti-virus through immune regulation.
The application of immune adjuvant can provide some ideas for the combination of Isatidis Radix polysaccharide and other antiviral
agents. Research progress on antiviral effect and mechanism of Isatidis Radix polysaccharide were reviewed in this paper, in order to
provide reference for clinical use of Isatidis Radix polysaccharide.
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1 B FAL (AT 7C kAT 45598, DA JLAEAH
KA HRIE RS % .
1 HERKEHR

WHFEERAE, BRI B nT R B B3R K AR
H, — BB AR Se 50 S0, K B 2R
A PIFEIRT B TR TR, [R5 I 4 R A
BB P FEZE,  DADU R AR M EE (methyl
thiazolyl tetrazolium, MTT) b ik ZSBE Jk /b 2k
240 T 1A A B IR B IR U T o 1 DA )
P, BOBEHRRE S-03 LER NEHE, LISHE
PR AR AN ] S7 R B B R L E1E
RINCEARTEIY) S-03 XT 8 Fhifi B B35 — e i
FEIIHIVER, B E AR B3 B 2R IR
P o B 5T AR AR 22 0 AT L O ORI IR B
H3N2, MTT VAl KIAEZ Y SR IE 0312 5~
1.25 mg/mL B, 123K 2.65%~6.59%!10); [F]H,
IR AR 22 v 30 BELTRN B KAR MU
FERIFTEE (pseudorabies virus, PRV), HAE R
RAEFHEE 2 ENT), Tong 25U 5T KB, 0.078 125,
0.625 mg/mL W5 Z HEXT PRV B R FEHR 55
KB T 32.214%. 67.422%. BLAN, K ag SR AR

i A 1Ei B (porcine reproductive and respiratory

syndrome virus, PRRSV) ffill 7l FL#% 5 AN [RI B (1A
AR Z R A, 2 h J5 il e H 5 RIS BEAR 2 HE%
B MP R R R R, SRR, RIER
20 AT I8 B KO B AR I PRRSV A% B,
H R IRFEEARSCEDO, 25 I, AROEAR 22 8 % 22 Fhops 45
HAEBERERAREM, SR EE B AR —EImKE .
2 PR S 6 R IR

TREELEAR N R IEVE - R 20 2 AR, G b
e S, . BEIEENS, BR E R KAE AL,
B AR 22 B0 25 ) SRR A HHIE R . TeHe
FOTR P40 M S8, AR AR 22 Bl e P T pi ik e
WREFRILIMIA, DL MTT 2480 5590 2 X TR 4
SRS L, I 0.625 mg/mL B IEHR Z HEXT PRV )
I ZE AL 30.84%. 5 5KMGF ORI 745 R —2
KM RO FR B, BROEAR 22 55 B fd B )
FEEEMHEIR N 250 pg/mL, SEELRE. T
FFIT A B, $0H 25T & 70.26% . W 5T R I
0.156~0.625 mg/mL MR Z X PRV 5 il 140
HIZATIA 14.674%~30.840%81, DL EHF7E L0, H
AR 22 B0 s 25 | BRI AR, 5 HIRFEA K

SRR IR 2 — PP LR PR AR I M ERBEE R,

B AT U 7 5 B A AR B A B B 45 A, Yang
SELRR AN, B ARAH 22 W T - 25 1ML % 2 A4
MR Z IS £, AR R IEXT B3I E0 25 HON2,
H7N3. H9N2 & NZ= PRGBS 5 HINT. H3N2 %5
AFENER I, Bl TER20S M2 #5]
(AR, SR EEAS T I 240 (R RS Rl it
(R R 22 S S B ARSI 22 (1 B, X A==
TR RO E . BATIE L, RERE
PR N B B3 It B 75 I 2 LA R R E A, R0
TEXT 3 BRI £ e R | s,

gx b, WSR2 W 5 1) 2 ) B W B A
FH 5, 06 2 I s 2 1R 40 i) 2 JF R 442 LI 3 23 T
MHER M EE . FR, ZEkselogl, RIER
Z XTI B A N BEISTE A, 38 TT RS
ST AU RS e, T RS2 SRR G A
3 {IFfEE RNA MEHRNARERIA

PREEHR 2 X PRRSV HIHU B4 F B 3
5 _F R REAT I MARC-145 FOZHHT, & B45 1% 5
RNA FIEE 1 A U, 4 5 Tl i =X e I R
FEK B 925 R ¥ 2 30 0 5 AW AR 22 BRE X 2 RNAL A
GP5 & H 520, fEAREE R 2 E A 80 g/mL i,
R 3 FliE 57.6%- 80.0%. Wang ZE22A]F 57 % 1,
R AR 22 08 R IR FE T 50 pg/mL B, N Z BT
X773 Chepatitis B virus, HBV) /EZL4lffi-h, HBV
DNA 7P B . =ik PIE Fida i, a2
FE R H0H] 5258 KRR 3 (Marek’s disease virus,
MDV) ICP4 ZERI L S ¢B HHINFRIL, HE
). IRFEARDCHE . bk, AR 220 n] A it 41
HIE mRNA [FRIE A 8 LT A A R
R, SEPUGRE B EE H3IN2 [HIHIFE UL, B
IbZ Ah, X EE RNA FIER (& -5 R8BI, AR
W AR 22 W B T3 i G A 7 R R FEAE
4 HEBFDH
4.1 {RFHHREMAATIEE

JEISEMESE AR 5T I, AR AR 22 1 T 2 44 i
JRE T 4R RIS TERE /1, ip SCEARZ XS T/ R
T PE R B AR AR, 38 P3G N /N B
. REIIEO A E R, TN RPUARTE
FSCJ% 4 M ) e () 1 s A AR AR AR ST, X AR 2O 5
[FIRE B ip AR AR 22 B o] (3 1E 3 s B L = ik
EAIfE. AN sl B hn, e, o TEk
AT FRIRA TS S 0 S hREA I T Sl e Fe 2. k2 4
HRECRT A 4E M S ) R PR REIGEER . 5
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BHEFCHRH, B AR 2 08 ] Vi S PR B I e A 28 /)N Bt
IR AR TR, (LR g B g T, BeAab, MG
AR 22 R T PO bR EL 4 P 384 5 [ A R A 280,

MR AR AR 2 — PR PRI IEAR 2 08, mld
S HMpR M PINEERE LS, At B &
B MR An G sE, BEmiedt T AkEAp .
L 7 40 Sk O iR 2R AT A P R i B R LA A
P )0, A SCHERYR SRR AR B R I PUR EEAE
FH 5 AR A AR A B v 4 2 IE AR ORBO, DL R FE 3 B,
R R 22 BT 88 5240 J I i WLAAR (1) B 2 2% B 39 5
A S B3 B A
42 FERBHEBTL

G J5E A 1) 73 A 2 AR S % 4 FH 10 B 23T
ZEZMAAMHE TN S AN E (interleukin,
IL) 25 Z Rl i) e e i 72, M T 408 (helper
Tcell, Th) X5 4 1155 SH00E M s v & B
HENEHBY, 75555 I S 78 2 ) A, 8 5E 7
2 AR s R S AR S 2 A R R s B2,
Frfa e D7V 50 K AR AR 22 4 mld sk e 1L-10
mRNA X Th1 482 1 H 55 4F F AE it 1IL-12 %
SEEIRE, CAESZEL Tho 244 21k A Thl B4
75T, 18 Thl 40HR A S B2 ROV G 5 . 5K 2133
Tt 78 .3 BH AR W AR 22 0 AT S 35 4 i /0 SR UK B 4 P
IL-10 F433, {3 THO 40501k A TH2 41, 2k
Mt B 4ifgsrfb. RCAAFIIEEE, ik E
(immunoglobulin E, IgE) F1 IgG EHifk K &4 K,
Y IREN TR R (YA
4.3 EEEEMAEMFRFIRKEF 9

LRI, 0.32 ghkg BOBAR Z BE AT 880 IL-2 Ay
THZE (interferon-y, IFN-y) K173k, FHHEm E WA
MO REFREB4 . L AERS FEdR H, ip BRIEAR 2 B
AT RT3 B9 7 HINT BN RIS Ptk 1gG
7K, FEmE NS TFN-y 7KF, ANt
DB EERE SIS B B 0R;  ILANMAIRH, HROERZ
PR/ NRANE L CD4” . CDS8 il T s i ik 2
B H B LR, SRR 20T 2 S/ R NK
MR R RE /133, X AR 2RO I 7T 45 A —
o MEIASEIR T (tumor necrosis factor, TNF) &—
ot AT gniEE1~, BREEETIREFT
£, HEHERZRE 100 mgke HTARIEETS, /N
AR TL-2 /KR ERT, H N IS e 1I0-2 A
TNF-o 7KF- 58I 2 B ()48 77 2 AR oG, {6
PR, /NIRRT KTk, o ke

[FJINF, AR 22 B fr I /N BRI TNF-on INF-y A1 IL-
2 B BRI, BREEAR 2 HEE v R i R T e
BREA (gA. 1IgM. 1gG) WI&E, hmEziiid
PHREEARZES, XTI R e A R ER .

4.4 HIFMEREFREELREFRIFRIE

R KT 58 H rEREdE AT
TS ML A AR R A AR, R G 5
EE e 2% K1 SO R 7 1 e B R IA , R EWUA A
RAE SN, Gk R AL SR04, |
FEARIKPA A ) W B R e L S A 1) AR
B, BB AR 2 B RTa@E I ] IL-6 B)RIEFFK
5 MDV JE G20 [ ) 28 0E s 82124, 3 A 4061 7 JE i
HBHEFMNRERRANTFO T RFEEB-10
(interferon-inducible protein-10, IP-10). E{LAF
(C-X-C #:70) Btk 5[ chemokine (C-C motif) ligand
5, CCL5] SERIBI,

45 BERRATHTNRENEEESER

4.5.1 Toll #5214 3 (toll-likereceptor 3, TLR3) i#
% HRERECE Y TLR3 & K15 5 I8 n] FEW A %
P IS IE AN A R ()= AR 4, RO AR 22 Bl e
AN AU EE PR/HINT 551 TLR3 & 47K
() EUR, RIS SR 2 BT TLR3 s M
KT (IP-10, IL-6. CCLS5 Fl CCLY) FIAKT-EE
B AR WA AR 22 4 mT Be 2 id i #h) TLR3 @ik I
T EE A FRIE, FACHUAR 2 57 73], WL 1.
4.5.2 Janus ¥ (Januskinase, JAK) /(55 5T
N G AT (signal transducer and activator of
transcription, STAT) il F4RFE T 1 JAK/STAT
WS 5 Z P RPN JORE SRR Gt
Wil HTRIMPUREER 2.5 -F R ER S B
(2',5'-oligadenylate stythetase, OAS) FIZJHEHLHT
T H A (myxovirus resistance protein A, MxA) &
RIEEAE YR, (RIS, g0 715 5 5% S 4]
[XlF-1 (suppressors of cytokine signaling-1, SOCS-1)
A1 SOCS-3 i B ik nl 4| Forb [ #% STAT (1)
PERRAY I S 2L B R IA e, LK 2.

PRIEAR Z Bl T B R4 N TIFN-a 7K1, H
BN [RIAE G s R, 2R AR 2 0SS
Yl STAT-1. STAT-2. JAKI Al Tyk2 HHMHEA
A, fHHBERR ALK T, SOCS-1 il SOCS-3 H &
H R IEMNH], OAS Fil MxA ik 7K1 2 2 18 n 22,
RIFFEH TR B S JAK/STAT 55 188%, &
BOE AR Z B PUR I E IR
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Fig. 1 Antiviral mechanism of Isatidis Radix polysaccharide by regulating TLR3 pathway
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Fig. 2 Antiviral mechanism of Isatidis Radix polysaccharide by regulating JAK/STAT pathway
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Table 1 Adjuvant application of Isatidis Radix polysaccharide to different vaccines
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I8 8.75%) PETH pgD /IR FIL-10 B EZERMN, 3R
P 1gG PR R4
hiEEZ iz 200 FERFREMARFHE RCVS-11-G 50uL Mtk BALB/c M38/NRBUARGEE . Wamsbsdiinsy 47
(IIP-A-1 1 IR W S B Afisrb. BEREZEER
1IP-2) Ik B 4NREA T A sEsEmfER
200 FIBR #E KIS Aftosa 2 WEPE BALB/e 1IP-2 BA %l l5itk, 40715 Aftosa % 13,48
200 HINT 2 3 /IR HIVHINT i B 27% HiFl HbsAg {F
200 CIPREHEHAV AN EA L 2 RGN, 1A B 1P-21gG1 &Y
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Fig. 3 Antiviral mechanism of Isatidis Radix polysaccharide by regulating immunity in multiple ways
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