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Abstract

Abstract

Objectives

1. To further investigate the in vitro inhibitory mechanism(s) of resveratrol on
varicella-zoster virus (VZV) with our previously generated reporter cell line MVIG.

2. To further verify the application of VZV reporter cell line MVIG to

screening for anti-VZV drug and investigating its inhibitory mechanisms.

Methods

1. Cell-free VZVs (CFVs) were directly inoculated onto monolayer of MVIG
cells (CFVs direct-infection) or cell-associated VZVs (CAVs) were co-cultured with
MVOIG cells (CAVs co-culture) to activate expression of the reporter gene firefly
luciferase in MVIG cells.

2. Resveratrol was added before or after virus infection, the roles of resveratrol
on direct inactivation, on viral attachment to and penetration into MV9G cells, on
intracellular viral replication and its IC50, inhibitory timepoints and reversibility were
assayed by comparing the luciferase activities reduction by resveratrol.

3. The reductions of VZV IE62 mRNA copies and IE62-antibody positive cells

by resveratrol were further assayed.

Results

1. ATPs contents of MV9G cells in the presence of resveratrol over 30.0pug/mL
were concentration- dependently reduced, the CD50 of which was around 60.3pug/mL.

2. CFVs were premixed with 25.0pg/mL resveratrol and incubated at 37°C
waterbath for two hours and then directly inoculated onto monolayer of MV9G cells,
luciferases activated by resveratrol-treated CFVs were reduced to around half of the
untreated controls.

3. MVOG cells were pre-incubated with resveratrol at 37°C for two hours and
then directly infected with CFVs at 37°C for another two hours, the CFVs-activated
luciferase was concentration-dependently reduced, but no big change was observed in

3



2 WA SN AR - R 2 o 24 T LRI A 7T

those pre-incubated at 4°C.

4. MV9G cells were co-cultured with CAVs in the presence of resvertrol for 72
hours, the CAVs-activated luciferases were markedly reduced in a concentration-
dependent manner, the IC50 of which was 8.7ug/mL.

5. Resveratrol was added in CAVs co-culture at 1, 3, 6,9, 12, 24, 30, and 36
hours post infection, the CAVs-activated luciferase in those resveratrol was added at 3,
6,9, 12, and 24 hours post infection were significantly higher than those of controls.

6. Resveratrol was withdrawn from CAVs co-culture media, the CAVs-activated
luciferases after withdrawal were significantly higher than those before, especially in
those withdrawn at 24 and 72 hours post infection.

7. The IE62 mRNA levels shown by cDNA copies detected with SYBR Green
RT-PCR and IE62 positive cells shown by monoclonal anti-IE62 antibody of the
virus-infected cells treated with resveratrol were significantly reduced with increase

of incubation time with resveratrol.

Conclusions

1. Resveratrol was cytotoxic to MVIG cells, and the maximum resistant
concentration on MV9G cells was around 30.0pg/mL, the CD50 of which was around
60.3ug/mL.

2. Non- cytotoxic resveratrol partly inactivated CFVs, inhibited viral penetration
into rather than attachment to MV9G cells.

3. Resveratrol inhibited CAVs’ intracellular replication strongly but reversibly in
a concentration- dependent manner, the IC50 of which was around 8.7ug/mL.

4. The inhibition of resveratrol on VZV in vitro might be through suppression of
IE62 gene transcription and expression in the early stage of infection.

5. The application of VZV reporter cell line MVIG to investigation of inhibitory

mechanisms was verified.

Keywords  Resveratrol; Antiviral; Varicella-zoster virus; Immediate early 62
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4.1 KE-FRESHFS (VZV) BRARITINR

IKJE-HPIREZ %55 (varicella-zoster virus, VZV) J& AJSJEZH T (HHV) a
WAL, RAKEMAPIRIZ KRR . ANER VZV IRGEME—1a £, HXb vzv
Wl 5y, R E I R ERE . VZV BN AR, R & B LK
J&i varicella) FEKIEGLRIRIESE (zoster) o

VZV (&G RR, NP TEEN ARG T U R EGE,  m AR I 97K,
JLEIF I, LRI R R KR N RFE « /KIS 5, B AN R4 58 25 B
BRI EAT, AR — B AN R S R 2 Bl = S R BB AR IR
oo HHVARARTT I BRARI andhs R AVER R BRI IREM AT W, 7%
AR 9 75 1o 20 2 R 381k e 228 ST AR 82 I s R L R 408 B T 5 2 JEK ) S 48
B, Gl BRI 2 9 RAR L X 48 R JER ARE s i AR B AR 2 o« LAFEAE A 22
SCHCIX R JER B A S A A I NI o ARS8 2 NN, el e /)
BT BB G i 58 B G 28 Th AR N e B 88 (HIV) ey [

TE /KT T L HE T B e b AT, 40 5 DL E AT LM A VZV s
Jio JKIGEE W Z Wi st e, LB KGN TN R 5 3 2

(postherpetic neuralgia, PHN) [I& 4R B MK 1), (A BEREZ S . HIV
G L B IR A S S A NG VZV AT S BUR & R S
IR, MEEEEET Pl

4.2 VZV IEFAT R EEHLY

DABAT #5935 Cacyclovir, ACV) AR 38 (1 34 £ 4 A% 1 40 1) 550 R DL B H 1R
(foscarnet, PFA) ARGR M AR H I HI 7 oA Jemsl i de Z i, S AT
VZV EGEIRIT . ACV 1EWi 8 H S S H ¥ (thymidine kinase, TK)
VR T BERR AT I =18 ACV, #H1iE DNA EAM (DNA polymerase,
DNP) &1 SET 067 5 DNA 4 R;  PFA NI EL 06 5 DNP A% 5%
BRI L T 304195 7 DNA & pk 1) VZV i TR JE PR A AR Bk 5 R 28 1) S B0
BX ACV {24, DNP JEUR A SRR EUR A N S BUREEXT ACV. PFA &l
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VIt Zi. BEE HIV REFHFZEIN L, B4R T ACV &k (ACVD FI/EL
PFA T Zj#k (PFA" BEGLHR & BRI . S DhRESZHiE 3% (AIDS)
BAMBEBHEBEZE T, VZV BPEER GBS ERRRE R, KRR
FIEHT VZV 259 2 ] Re 3 BV ] 3 0 PUm 8 29t 24, 1M H., fif2) vZv
YR E, AR E Y, EE A REUET P R ACR
J& Y ] F PFA 897, {H PFA HE AT ERPERR S 7 3R PR LA T . Rk, w5
BEXHEE TK AT DNP DLAMEEAL T BT VZV 29 RS T VZV IR G 5T B
sz — o,

4.3 VZV 315 3 4HRap Ll

VZV = EERGH G AR, 8 DU R (cell-associated virus,
CAVsS) JERAATE, K9 35 7 T 2 40 i 25 B BT 45 2 D0 4H s # Ccell-free virus,
CFVs). LA CFV Y15 AU, 78 800 7 S5 18 R4 e i =2 44 U7 &
AT A P ETE S A, #ETiEE Y (endocytosis) « fllE (fusion) %5
D7 FIEE LA CRIFRA L) TR LRI S H] . Ay
P, PR BSOHT 1S T UK HORE I R L A B A CRRTRR H ) TR L 43T (1 1
M. LA CAV G A, 5 3 R0R R 2 5 £ B G 5 AR G40 i 2 7]
P2 U7 Ak T L2300 N T P P o TR b, 708 B IR s R4l s N AR v
NI BRI 5 PR 25 375 i = 4 PSS 26 i =5 4 I PN 2 1) 805 2 RO R T 38 ek e 2
FAMATAT 2 1540 0] RE AU B E R e AL 2 — 1OV RIS
T I S T 2 PR 5 3 S R e AR I B SR 2 B A

VZV AL 71 NFFEASAHE (ORFs) , ¥ AE M &&SE -, —3%
Gufh2) 69 B, o ORF42 Rl ORF4S5 BB Hek i— MR A%, VZV RIZ|
AT A 62 (immediate early 62, TE62) &8 2 M FE B sy, BA & fkE
JEE, AT LTRTE VZV R RS, s SRR R L, dn]
AT B SRS R IR B

4.4 1 VZV YR 3%

WF 5T 500 B 24 M) o R R B e ek (plaque reduction assay, PRAD
BUR B B (yield reduction assay, YRAD, WMJ7VE#N 5 Soit BUm B 7E S
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