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Research progress on natural bioactive molecules against
pseudorabies virus infection

DAI Yu, LIU Yiyu, YE Chao*

Joint International Research Laboratory of Animal Health and Animal Food Safety, College of Veterinary
Medicine, Southwest University, Chongqing 400715, China

Abstract: Pseudorabies virus (PRV) is a member of the genus Varicellovirus in the
Herpesviridae family. It primarily causes pseudorabies characterized by reproductive failure in
sows, and neurological and respiratory symptoms in piglets, posing a significant threat to pig
production. Vaccination is the most important measure to prevent PRV in pigs. However, due
to variations of the virus and its latent infection characteristics, the effectiveness of traditional
vaccines is compromised. Consequently, there is an urgent need for new drug preparations to
assist vaccine immunization. It has been found that natural plant polysaccharides and small
molecules such as flavonoids, phenols, and acids can inhibit PRV infection either by directly
blocking the viral infection process or by regulating the immune response. In addition, host
antiviral protein type I interferon and its downstream interferon-stimulated genes have
significant inhibitory effects on PRV infection. Host defense peptides, including antimicrobial
peptides and defensins, also show good inhibitory effects on PRV infection. Interestingly,
researchers have recently found that extracts and metabolites from bacteria and fungi also
exhibit anti-PRV effects, and it is expected that these bacteria and fungi and their products
could be applied for the prevention and treatment of viral diseases in the future. This study
focused on the recent research progress of natural bioactive molecules against PRV infection,
aiming to provide important references for the research and development of anti-PRV infection
drugs.

Keywords: pseudorabies virus; plant-derived antiviral molecules; host defense peptides; type I
interferon (IFN-I); interferon-stimulated genes (ISGs); bacterial metabolites; fungal metabolites
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ZEREARFNNT IR R G, AT R BRI LA™
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Wi, S M EN . PRV 8 TR AR o-
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R, Be=Z IE180 & [ AR #E AN BEHE T 1)

fa & ] DL 1 B 2R B 32 1K (pattern
recognition receptor, PRR) A AR 75 1Y i 43
A HURFPIRES , WS AHCR Sl %™ A 1 3
T3t & (type I interferon, IFN-I) , fi£ 48 (K T A #afk
D744t PRV J& 1), PRV DNA B et 55
W MR 2 97 - B IF A 8 B (cyclic  guanosine
monophosphate-adenosine monophosphate synthase,
cGAS)IRHI, HEMIHEAL S A5 B8 5 97 IR - IR 17
2 (cyclic guanosine monophosphate- adenosine
monopho-sphate, cGAMP)f¥=4:, ¢cGAMP 51
TP 5 b B 0 28 L DRI R F (stimulator of
interferon gene, STING)Z5 &, Z v 2] i R FEAK LA
FE4E TANK 25440 1 (TANK-binding kinase-1,
TBK1) A1+ 4 2 8 95 % % [N F 3/7 (interferon
regulatory factor 3/7, IRF3/7)J1- W52 {k IRF3/7, f%
JE WAL TRE3/7 Ml % 12 2 40 M A% A0S TFN-T
RS, P25 Janus #EE(Janus kinase, JAK)-
55 T MG S I0E 2 (signal transducer and
activator of transcription, STAT)if 4% IFN-I 3%
T, HF— 24 3E 1 HE Z= R A (interferon-
stimulated genes, ISGs)AJZik, SLEHL PRV {E
FAUL, ANk, PRV B Toll FEAZ{A(toll-like
receptor, TLR)R 5 = EE 34 6 R /b W1 MU
MEEE 88 (myeloid differentiation factor 88,
MyD88). &% TIR 5k S T K- HA
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IFN-B, TRIF)if #2316 IFN-17", MyD88 f 5%
4R B 22 24505 16 B 1 B (mitogen-activated
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(extracellular regulated protein kinases, ERK).

c-Jun 24 FE K Vi 3 M (c-Jun N-terminal kinase,
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inducible protein 16, IFII6)%[24], PRE ML TG
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antiviral
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xz1 EYIFE PRV EHESF
Table 1 Plant-derived anti-PRV molecules

Classification Name In vivo/In vitro Pathway or mechanism of action References
Polysaccharide Platycodon grandiflorus Invitro Inhibit the replication of PRV [34-35]
polysaccharide Reduce mitochondrial damage and the levels of

mitochondrial pathway-induced apoptosis
Downregulate PRV-induced autophagy via the

Akt/mTOR pathway
Hippophae rhamnoides  Invitro Inhibit the adsorption and entry of PRV [36]
polysaccharide Reduce PRV infection-induced oxidative stress
Panax notoginseng Invitro Inhibit the adsorption and replication of PRV [37-38]
polysaccharide
Glycyrrhiza polysaccharide In vitro Inhibit the adsorption and internalization of PRV [39-43]
Isatisroot polysaccharide In vitro Inhibit the replication of PRV [44-46]
Stimulate the maturation of DCs, induce IL-12 and IL-6
secretion
Huaier polysaccharide In vitro Inhibit the adsorption and entry of PRV [47-48]
Flavonoid Luteolin Mice Diminish the proinflammatory mediators NO, [49-50]
inflammatory cytokines and the expression of their
regulatory genes, iNOS and COX-2
Inhibit STAT1/3 dependent NF-kB activation and
induce Nrf2 mediated HO-1 expression
Flos Lonicerae Japonicae In vitro Reduce the expression of proinflammatory mediators ~ [51]
water extract and inflammatory cytokines, such as COX-2 and iNOS,

through the suppression of the JAK/STAT 1/3-dependent

NF-«kB pathway and the induction of HO-1 expression
Myricetin Mice Directly inactivate virus [52-53]

Inhibit the adsorption and entry of PRV

Activate the cGAS/STING pathway

Regulate NF-kB/MAPK pathway, inflammatory

response and apoptosis

Ethyl acetate fraction of  Mice Inhibit NO synthesis and downregulate the expression [54-55]
flavonoids from and secretion of COX-2, iNOS and inflammatory
Polygonum hydropiper L cytokines

Reduce translocation of NF-kB p65 to the nucleus and

MAPK phosphorylation

Regulate Nrf2 signaling pathway and histone
acetylation, and alleviate oxidative stress induced by
PRV-infected mice

Dihydromyricetin In vitro Directly inactive virus [56]
Inhibit the adsorption and replication of PRV
Activate NF-xB pathway and downregulate expression
levels of inflammatory genes TNF-a, IL-1a, and IL-6
via the NF-xkB pathway
Inhibit the release of Bax and cytochrome c and exert
anti-apoptotic effects

Kaempferol Mice Inhibit the IE180 transcription [57]
Inhibit transcription levels of LAT

Quercetin Mice Inhibit PRV adsorption by blocking the binding of nectin-1 to [58]
gD
Reduce ROS secretion and alleviate oxidative stress
caused by PRV infection

Isobavachalcone Invitro Impair virus-induced cell-to-cell fusion [59]

(%)
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(GE2))

Classification Name In vivo/In vitro Pathway or mechanism of action References
Phenols Curcumin Mice Inhibit the reduction of BDNF to protect neurons [60-62]
Improve mitochondrial function and AMPK/NF-«xB p65
energy metabolism
Oregano essential oil In vitro Directly kill virus at high concentration [63]
Up-regulate the expression of TNF-a, IFN-f, IFN-y,
and IL-12
Resveratrol Mice, piglets  Inhibit the IE180 transcription [64-67]
Increase the protein levels of TLR4, Ikk, IkBa, NF-xB,
JNK and inhibit the degradation of IkB kinase
Alkaloid B-carboline derivative In vitro Inhibit the macropinocytosis-dependent entry of PRV~ [68]
into cells by inhibiting DYRK1A
(S)-10- Mice Inhibit PRV replication by blocking PRV genome [69]
hydroxycamptothecin replication and targeting DNA topoisomerase 1 (TOP1)
Induce DNA damage response, stimulate antiviral
innate immunity and enhance INF-f response.
Monocyclic ~ Germacrone In vitro Inhibit the replication of PRV [70]
sesquiterpenoids
Natural Emodin Mice Inhibit the replication of PRV [71]
anthraquinone Inhibit the expression of PRV gene and the protein
derivative expression of PRV gB and gD
Inhibit the PRV-induced apoptosis
Acid Ginkgolic acid Mice Inhibit the late gene transcription of PRV [72]
Steroid Bufalin Mice Inhibit the entry of PRV [73]
Stilbene-like  Piceatannol Mice Reduce the transcription levels of PRV genes [74]
compound Reduce PRV-induced apoptosis
Increase the expression of IL-4, TNF-a, and IFN-y
Ester Gallocatechin gallate Mice Inhibit the entry and release of PRV [75-76]
Extract Dandelion aqueous extract Mice Inhibit the adsorption and replication of PRV [77]
Decrease the expression of PRV gene
Regulate the production of cytokines
Natto extract Mice Inactivate PRV via proteolysis [78]

iNOS) I A &M 2 (cyclooxygenase-2, COX-2)
s, RN, R R 7 S RE A
IR PRV Be/ N RUIm RIEAR 9 Ao Az, e 52 e
ANERAFIE Z A TR0 16 B X R 2L 4 A 4 2 )
(& 1), BHRER, (ENEGEDARNGRIESA
B R A MR PRV FEHEPY (& 1), Mg
M RSP R R, X PRV A HAZKIE
YER, BRI LW B FE A G A2 ;. AL BRI B
PRV il cGAS-STING {55, 87y
NF-kB/MAPK {55, i Rei 15 #5851
HE I JERE SN FNAH I T 5 7E PRV Jgge /N B

i iR T EE R R PRV /N ERIOAETE 2,

BT A N S AN N s R <P = e g |
B 2R AL B2 35 T PRV JEke 5 RS () B AR
B (#E 1). SRBEZAMEAML, Bt
WAL G0 2R BRI A3 AR S 2 4
NO &%, T COX-2, iNOS FIRVEAIAEA T
R AN, IR BB /D> NF-xB p65 [n] 4 e % 1)
Syl MAPK BERALCY . SR sE KB, #EE
WX Nrf2 {5 5@ A E A OBk g i Ea
PR, Ol xR E 2% PRV G/
7S R AR R (38 1) AHSE . SR RARAT
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Y P AATE R R R Y L A R U E
ARG EE , o AT S BE R B RN A L AR B
Wil 1 PRV B 5 1 NF-xB 3 % A4 RS
Sk SETR AN Gz Sy 5 [RIBF AT LAE i NF-«B &
R R AE R TNF-a . 140 M A % -lo
(interleukin-1a, IL-1a)Fl IL-6 25 A4 3 K ik K
Vo, Bilk PRV LA R BE AR AE S 5 T
Sh, FEREET-E A Bel2 KBk X HH(Bel 2
associated X protein, Bax)Agfb2giilse], i
Bax FMIZHMLEER ¢ BRI, JEAMESUA TR
T2 SR 240 9 0 TSR e EE R A Y (3 1)

ISR R i s By, HAADLR . LA
PrwEEE M . SCIR R B, il 7 PRV
IE180 £ [ A% s NI ] PRV A il il % 5 VAR
AH s 51K (latency associated transcript, LAT)7E
PRV PRI BN | AERE AN PRS0 A b R 4
HEEAEM, AR AR, LA ) (5 AR
i LAT 5 s KF- 32 204, NI 7~ PRV
WK eAh, IR AREm R PRV 1
HHIPT (& Do B KREMAY R ARZ
PIAEPIE B R 2R, BA LS Pt E AL . P
o, HUBGL | BUR YU GRE . LR, T
SRR 2R PT R/ ERIE T3 S i 2 2 i) PRV
i, A, A Ee#E BT nectin-1 5 gD
EE P ST INE LT RN ()& PN
17> ROS 431, 1852 PRV B4y [ 1 A b
BN (Do AN IR A REEA 2R YT

WHTAN G BT E AR TS 1 78 H RTRI AR
IE B AT LA Aok B 9 75 1 - 1 400 i 5 R 4
il PRV B (% 1),

FE W) 1 25406 ) B0 BE A B e 2 i
5T, BN . 2280 FE I — R R 25 &
VEEER, HAVR. e mbuneeist:,
A2k I AR B Y i I e 2 R R R
(brain-derived neurotrophic factor, BDNF)J&— 7}
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1% Ak 25 11 ¥ W¥ (AMP-activated protein kinase,
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RNSEIR R B, Z R A LI PRV &
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PEMCAFE R M5 B AR R, R A
Frgpel | AN, #idht PRV NIEEL, 7E5
W HE T AR K PRV ARG s ik ] PAE i
TNF-a. B T4t (interferon-B, IFN-B), y THE
(interferon-y, IFN-y)Fl IL-12 #9430 (3¢ 1), dE
KU R 2 By Ak S W) 2L T o 88 e PRV
IE180 2 P s A i 1E180 FrY e S I 1 14 I
N PRV RS, Sede gl iE, A
BEn] LI3Em TLR4 . Ik, #ZKHF B MHIEN o
(inhibitor of NF-kB alpha, IkBa). NF-kB Fl JNK
F AR BRIt , /N B P S5 i % 31
L] Dl R T bk B2 A B A ke ik
GaRETRE 1, W, ST & B A ] LA
T 1B PR A7 1 BE 10, HER A, 5T
RILAREFIEREABEIL PRV BTG IAET
IR AR AERE, IR AR AET (R 1),
A YIREAT R AP A 0E v TEDUTR ARG o
YA R G A R Tk ARt
W EEVE AR E N T2 — o RS LB, B-FiRuk
TTHEAEAEY) . LS A GAE D T Tz A
BT 2 WA Y06 o XU S 1 2 IR 1l 1R b ]
TP 1A (dual specificity tyrosine phosphorylation
regulated kinase 1A, DYRK1A)&Z CMGC 41 1
VAR T — R, 2 22 A R Y DG B A T
+, ALE LA R S W 38 T Mk B
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FLERAVE T o SCue 3R B, B- MR ok AR ) 6 BE 417 H1
DYRK 1A M0l 41X PRV # i A )
(F D)o BUth, (S)-10-F2FEE M i AT LU i BH
W9 2 Rk R A1 &2 il R 17] DNA RN A 1
(DNA topoisomerase 1, TOP1)JI il PRV & il ; 5
T DNA #5100 SO RPN 22 Je R s, o
INF-B [N ; BB B, % E 0T A A 2 iR
PRV YL 175 S 119 /) BRI R i 26 2 (9 I A R
LU EARAE (3 1),

KR T LA ERESR 2 0 03 841, A AR 2 HoAth
R RIRA G BN, ZERMED) A1
M, SE—F AP . PURE . LR ABTR AR
PERBAIR XRS5, 78 PRV &2 1109 L0 B B 3 ot
5 MR 20 BB S L R A0 PRV ZHIUY (& 1.
RINEMRATAEYRIER, BKRE . TE S50
ey, BA ZR G s 1k, RBTE R il Bem
il PRV 3851 ; @I 90 PRV LK 35 | PRV gB
Ml gD ik, PIkE: PRV FFAEMHAT A
FEHUREEER RN SRR B RUESE, KRR B E
T PRV AE/NEGONE . M. M. B R
B, W T PRV LS R A LU 2% 1 it
B, /NI R4 T (R 1), WA
BRI RAR PR AR, vTLAE A6 PRV B
FE DR ) 2 s A A R A EAR N AR B 2561 O HLAR
AR AT LAREAIC PRV &SP i i diam, 48
/NI R U2 (36 1) SR A 1558 h 24 W Tk
YBERE R — AP I, AT LLE T8 PRV &
R e A BT BE, Xt PRV A iR F 2 B4
HIVERT, FF HREARRY N IAET R (% 1),
TE A & B R T T2 AAAE F EAZEE , A] AL PRV
SRR SR KE s 182> PRV B SR T
P E /N BRI TE S E 40 i 4 25 -4 (interleukin-4,
IL-4). TNF-a £l IFN-y /K, &3%EH PRV VEH ;
RN SEER R, R AZEE AT SE DT R, R AP
B, e/ DR R R D B A

MW EFILAR K E FIRER T LLE L I d PRV
(1 E A FURE I B A 35 il PRV 52 617
BEE DU R 29 B VI TR R B m A A e
PG SEAE F PR MR B R T AT 2
K KB TR A A WA A M A B s i T
SR, ATLLZER PRV B/ INEL I RRE IR
FFREARFET= 4, %] PRV (BT e M H A R A
A (& 1)

B L b EHS AR S T4 R E
RAEA R R ) B R AP PRV
TER . HAB R —FMER A By, BA) i
YU . PUEARIE T . 1 BT LRI T A K
FEEUITER N AN YT PRV 8 ELA S iy 4 il
Wk, AEFHWT PRV WERHAIE I, FEAK PRV LA
Fik; AU, BRELAYT PRV BRI/,
PR HARE R, W 2V, JERETE T 40
MR Fi7 A, DAHEHT PRV DT (3 1), 4
PR A St AT AT PRV 1EH,
e 94 G —Fl i KSR R R, B R
B, NSRRI UK AR R PRV 2R
i, i3 PRV 7E/NRUIAR P e B tE U™ (% 1),

3 MRFEEETELT

PRV B2 2 8UE FIH 83— RV RPE R,
FHCIFN-1. I1SGs. R4 R 516 MK 8
PR, XEEHEFEME PRV B 2
FoEm BT fE 3 B AR A PR Y e RE R
T E ALY, RILT A e
HOULITE O o 16 BB AR A Rt
W P RABUR RSN, NG A 2k,
AR BP IR S M T B A B AR T PRV
YER, mTDLGE S BRI dE 4G A, s i
PRV JBYLid i, MGom e 3 G O & 2Ok it
PRV J&4s, UL, LU LSl H a7
F£ PRV Bii6 5 AT VA A o AN

http://journals.im.ac.cn/actamicrocn
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3.1 IFN-I X ISGs &H

IFN-1 2—FE 5 W1, HAPoRE. by
FE A A E BT o T4k & (interferon-a,
IFN-a)J& IFN-T H—Fl, FE2R [ 12 4n i ee
WIARANML . TFN-o BEA A0S PRV &Y, A
W KRB, 438 o T4 E (interferon) 1) 2 JE R
J¥ 31, JH%E PolFN-o LRI 41, 3RAG 741 58748 1
PoIFN-o 557484 PoIFN-a-156s, FLAG % e B4
BETEPE, AT LAZEARSM AR AR Ay Uil PRV
S, IR TT ARG/ LA P 3 B (3% 2).
LA, FL ) IFN-o 1 AT 28 /#% PRV YR
REAR, BEWD PRV BRI AT, K% TFN-a
M40 % -2 (interleukin-2, IL-2)TE4, 315
Bl 75 11 (rPolFNa+IL-2), %85 [ %40 i Jo a1
YEFH ELREPDH] PRV (A, [RIE BERG 58 A& i
AN S s i ISGs (UL BN, MR
T IFN-y M4/ 2 -10 (interleukin-10, 1L-10)
(KA, FEAME IL-1p FI IL-6 BYFik; 1A
P S 6 R BIZ R BB SRR I PRV /MR I IR
RERIEBEAL/ N BT %Y (3 2). IFN-B 7E PRV
ST [ TE F e R Gm g T R FEE AR, 1Y
5 IFN-B IRINREA RN PRV, & POU 4514
Ik i N\ AR 254 2 1 (non-pou  domain-containing
octamer-binding protein, NONO), 1 HRmg1T 4/
N 2K B 3% %5 H & % (drosophila  behavior/human
splicing family, DBHS)H ¥ — 51, TEFE R4
RNA B74% . DNA & L IEE IEH;
NONO(sNONO)iIF 52 R34 3 IFN-B Ji 8l 137
AL TFN-B AUk, FFIE T 1SGs stk
i H AR PRV BRMER® (% 2). BT
B4y IFN-I1 b, R KB R 68 TR
(interferon-38, IFN-88) & —Ff#Hi Al IFN-1, 7E44
IFN-& W 7 p 5L A5 5 58 19 037 25 A 0% 8 47 1%
PRSI S2i6 B, 5% IFN-88 2101 T 8 4> ISGs
(23R LARRHU 528y , #% IFN-68 Xf PRV &
HAT W R ERS (3% 2).

<l actamicro@im.ac.cn, & 010-64807516

ISGs M HFRX Y RA YR . i
LRV IIRE R TR K RE R E 25
NGy, JefE EREDL PRV /EHMRUN E 1 .
{5140, IFN-I F1 IFN-IIT 28 4 i) 5 BB 152800, 2
126 P P0R 72 25 I (myxovirus resistance, Mx)%E
1, 32 BEL T B 1 5 SR e i g,
DRIHAE B HESh Y b s EORAT, TR Y Rh B A o
PR LR MR R, #4500 Mx 1 1 (poMx1)
3 2o 400 ] R 3R PR ULS4 T EPO B & A il PRV
USSR, [A)FR] DL PRV DNA fiix 2] 4
Az, SEEXE PRV A HIE RS (3 2).
T4 2 % 5 W 5 B & M (interferon-  induced
transmembrane protein, IFITM)H] DL i+ H T
B 5 I A B =2 T g St 5 ke 10 o o 2 0 A
ERANNE, [ B AL Y g s 1 e AP0,
ek, B TIMRBRNERERD 1
(pIFITM 1 )i 1o 3V 200 ffd 7 02 BR il PRV 3E AP (5%
2)o THRZ BNz R T ISGL5 T 8 24L
WiRl RN, 25 TR T IHUR R
N BFE R, J% ISG15 7E PRV Bt B AR
Be bR, Had SRIKEEFEAR PRV YK B i B2 A
mRNA /K- T ] PRV & 4 s AMLANE, 1SG15
FIRIG N5 TIEN-B AFRIRIG I LA T4 A
¥ N % JC M (interferon  stimulated response
element, ISRE)JS 31 A& P2 (3 2).

3.2 TEERGHEAK

SRR K B, Z R sh Wi qE S B AE Ik R
A RAFHUREEIVEN, HURK Protegrines. A
PLE AK LL-37. temporin B (TB)# il 52 Ge A R4
il HSV (YL BRikZ 4k, LL-37 X PRI
R 1% (hepatitis ¢ virus, HCV)P™ | HI B3 J8om 5
(influenza a virus, IAV) . & # (vaccinia virus,
VV) . IFF I 38 & %% 7% (respiratory syncy-tial
virus, RSV)45 Z i 2 et 1A b 1 F2,
FET PR IR RIF A HORBE TR, A PR X
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JIRAI T PRV AL 70125 0E5%

— & U5 P Bk A WK (cathelicidin B,
CATH-B1)fE @ & 70 PRV Jg&dy, il i3 IR PRV
B B3 45 FG) LA IS B, 9100 1) o 5 IO O A
A ] Dl S TLR4 . SLENKRERTL, R
Ji TLR4 5 INK AHE A FHUE IRF3/IFN- i i,
P53 IRF3 ik, #—2 S8 IFN-p 174
VR 1E FE IR 5 AMLANSE, FE/N BUAR A 52
KPR R, CATH-BI Xf/)NEUAH —ERETT
PER®Y (3 2). F341, —Fi et BB R 0L A=
B EI K Piscidin, to gl AfF5T A B3 UE BH DL A i
1 5 2 5 0 B R B AH BLAE RS PRV,

*2 HYWEIR PRV BFHSF

Table 2 Animal-derived anti-PRV factors or molecules

WA IR %5z PRV IS IET; RN SE
BRI, FZRR S 8 BEREAR /N RSB T R (3
2). ¥ B-BifHI & 2 (porcine B-defensin-2, PBD-2)
=P EA ZMIIRER S & B e 2R 1 2
TRK, HEA RIFrPimiEtE, vl LI 18 4
FERUI o BFFERBL, PBD-2 A] LIl £ i o i
PRV H451, f4r/NER Az PRV BT (58 2),

/NI LHZ R ) — AP R I AEPIIK AGDP SR
XJ PRV &Y HAASMNESFE . AGDP a4
il TNF-a #1144 %-8 (interleukin-8, 1L-8)
ik Jz PRV BT IxBa FY AR FI p65 IBERR 1L
ISR A2 PRV JEe 3 3500 S S % (3% 2).

Classification Name Invivo/invitro  Pathway or mechanism of action References
IFN-I and ISGs  Porcine IFN-0-156s  Mice Inhibit the replication of PRV [82]
proteins

Porcine IFNa+IL-2  Mice Enhance the proliferation of peripheral blood [83-84]

mononuclear cells

Increase the expression of ISGs, IFN-y, IL-10, and
inhibit the expression of IL-1f and IL-6

Swine NONO Invitro Enhance the activation of IFN- promoter and IFN-  [85]
expression
Porcine IFN-68 Invitro Increase the expression of ISGs [86-87]
Positively regulate the ISGs transcription levels
Mx protein Invitro Inhibit the synthesis of early genes UL54 and EPO [88-89]
Inhibit PRV DNA transport to the nucleus
Porcine IFITM1 Invitro Restrict PRV entry [90-91]
Porcine ISG15 Invitro Decrease the viral titer and mRNA levels of PRV [92]
Increase expression of IFN- and activate interferon
stimulated response element (ISRE) promoters
Host defense Cathelicidin-B1 Mice Inhibit pseudorabies virus infection via direct [93]
peptides interaction and TLR4/JNK/IRF3-mediated interferon
activation
Piscidinl Mice Direct interact with viral particles to inhibit PRV [94]
Inhibit PRV-induced apoptosis
Porcinef-defensin-2  Mice Inhibit PRV proliferation in cells [95]
AGDP Invitro Inhibit the expression of TNF-a and IL-8 [96]

Inhibit the degradation of IkBa and the
phosphorylation level of p65 after PRV infection

http://journals.im.ac.cn/actamicrocn
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4 WEMREERT

Y — HAEEEKIE R N Z N, G
Hgh s 2 in R 2 & R E SRR
THEE, X TRITERA RGMER. S A S
KA W T . 208 YA A 3
b . iR . PUEERNCL ML, &
P PTR B E R Rt B 00N i, Fas a2
TARHR B B AE s 25 52 1 G S B Be FELIBT HS V-1 1
HHUY, R Z BRI E LSS 2 b,
AT DL BE RS 7 -5 200 6 o B %) A AR, DA 0 ol
o B 021 L A o BT v A T A R RE AT £
IAV (HINDIF SRR, ik, BEEM
WECAMUAURTE R 7, M FhumREEAR
TS TR AT BGRB8 i

U EEAE P R LA B 2R Z A B Y
WAEALHI O 5E, RN T WA TN
FUON, BSR4 R B HA B PRV /R .
NI 55 TR 1 TR Hh 4 8 1 AR R 9 SR 98 — %
Y 4 OlFEE )R PRV FIHL S A4 H
AR, T BH S R0 P S bk A2 U BE G B
(TSR AT (K 3), T2 BEE(T2)&—Fh

#=3 WMEMIFER PRV 9F
Table 3 Microbial-derived anti-PRV molecules

HEMNERER, | 2GR TR AR, Xt
ALY R B SRk . PRI, TRAE A A
ISR AR S B A A, IR EEAY T2 se
il 40 PRV A5 10 (36 3). r B4 R A 1
KRB HE RS ORI NER R Z A i A R O
BW R, & —F M AER-o/p RO A)
TR . WESEERYL, T PRV B UL42 5%
W AE A -0/B PR TS, DR R A
{45 PRV UL42 7€ 4 MU 1 5 Ar g P b, i 5
S E WD, BRILZ AN, DRAE & n P
T ZIEGNRIAETE R (R 3), ZENLAN R
A4 Ji H Sreptomyces kebangsaanensis, X PRV
H ARSI HIE R (3 3).
YA — B THUE . Praid st
PURTERI R . SRR, Al A
RAFEPUmsERetE, Flin. A ZERFRrIAER
Pyl A A HSV A/ F R 9% B (vesicular
stomatitis virus, VSV)JEA, {EXF JCAL %5 G
R 2 A AR BT PRV R I
SRBCE AL, BN RhEZE AR A A
SR MMER g5 AR, AT A HAAPUA L PR
PR IEPER R A, IR KB, RhRLZF

Classification =~ Name In vivo/In vitro Pathway or mechanism of action References
Mold 4 virantmycin Invitro Mechanism unknown [105]
metabolites
T-2 toxin Invitro Inhibit the replication of PRV [106]
Inhibit oxidative stress and apoptosis
signaling pathways
Ivermectin Mice Interrupt the localization of PRV UL42  [107]
in the nucleus
Napyradiomycin A4 In vitro / [108]
Bacterial Secondary metabolites of Bacillus Mice Inhibit the adsorption, entry and [109]
metabolites subtilisL2 replication of PRV
Lactobacillus isolates Mice Inhibit PRV proliferation in cells [110]
Polycyclic meroterpenoids, Invitro It has a dose-dependent inhibitory effect [111]
talaromyolides E-K on PRV

<l actamicro@im.ac.cn, & 010-64807516
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FFFTR L2 R A Re A R B AT PRV 145
G HEAFE G RN SRR, FIRAG R 2R A
FFIE L2 (AR Al PR/ BR B 32 B i) PRV 2%
Pe, FEREARAP R (R 3). FLRRAEE
Rzs Az —, HAT PR R R L D
PR TR A KRR BE RS 5 L B A B S At
PEo WFSRRBL, Sy RFEYIFLFT B HN-11 F1T %
FUFF I HN-12 RESIHIZ0MI - PRV BUHE5H ; Gl 5)
Py rT LA B, a7 BORb 7E LR R 40 g
(IR A e R s s B A Y (3R 3).
AN, kAN EHE Talaromyces purpureogenus
HIZIIEALE, XF PRV A FlHEHAH TRl
ERMY (3K 3).

5 REH5EZE

PRE R 2 S B A5 A ™ I B L |, B
PRV HMRAWIAS R, R RENERE T REAR
RETH a0 A POl AR S B . AN, %
PRV YL A I 4RGE , X PRV BB 2 8§,
W T BOL P NS MERR . ISR I, SRR TFAEY)
1) Z R AR WS PS> T PRV B IRIVERT,
WFSHEZ 0% . Wbl . 2SN T,
DIMABER MR A5 515N Fes
Yy, Al EREAS PRV SR 1E T S i
PRV J&YL, 541, shiyiliis vk 7+ IFN-I1 & ISGs
S R g 2 m EHEBT PRV B 1 F 2R
2, WIEEM, 753 IFN-1 f1ZFh 1SGs EHH
AP PRV BYAER . 18 TP IR T AR
WFFEHGE, W5 &I CATH-B1 2545 B fH ke
A RN PRV By, FIoh, HEELAN TR A EL A AL
WY HEART PRV /EH, AREBEREL LR
A E WA YA TR REHR . AT, 4t
PRV YL (1) RARAEYITEE TR IR 72 . 2k
Fu& . ERVLRI 2, IEY) . s FsE Y b
T VBT 1 R AR AR WG P o - A R AR5

AR ZH B 53 B Y A X B W I o
i PRV L E IR S, R —Fhbiisa:
YK CATH-B1 Ref%id it HHEEMIR PRV K45
M, BETE 3 TLR4/INK/IRF3 @& IS 1 A
IFNs {5538 BBOE KPR EEH- . Kok, &
PR BTN DR E— 2 1 X U iR 43 1
Pt PRV BAERRIFIIGE, LR NHT PRV
YEFBIBFIE

Hal & APt PRV KR AEDTEYE> TR
A FR P BIFA99T PRV VEAT, 385000 T1E/)N
BT THRNPT PRV ERBRIE, I3
EYEAPHE BT T IRUE, YR B B 2 BT PRV
YER . BRI, % Tk sk NS 4 R 280k A
/NEREZE , AHOC T FAEA R SR E T 5 A A R Y
TR — 2 RE. BET, $T PRV KR
IS TS T AH SR b T 20 I B, i R I
IEHEAGIRTER BB o B T KRR B A= 03
YRR T e XEFE R L & BUBAS =, B2t Ak B
RS 5 R R A B A, X S 253k B R
WELAG S 2 R MERIPR R . SR, RlE 452540
PRV RARWEH T FIAKI LI, BEGINAZ
PR AL A )= SR B P A, A R ok
Oy IR B FiGTY PRV FIETHIF, Bh i
JR I PRV B 5 ¥4k
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