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Inhibition of intracellular envelope protein of dengue virus by resveratrol

or minocycline in Huh-7 cells
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Abstract

Dengue virus (DENV) infection is a public health problem in the tropical and
subtropical region including Thailand. The clinical manifestation ranges from mild dengue
fever to severe forms. Till date, dengue vaccine and drug have been ineffective,
symptomatic treatment is used for treatment of the disease. For this reason, research to
develop antiviral drug against DENV becomes necessary. Drug repurposing is one of the
most effective approaches. In this study, the inhibitory effect of two drugs consisting
resveratrol and minocycline were evaluated. After 2 hours of infection with DENV-2, the
various doses of each drug were given to DENV-infected Huh-7 cell line. Their effects on
the intracellular DENV envelope protein and cell viability were examined using ELISA and
Presto blue cell viability assay at 24 hours post-infection. The results in our study showed

that the intracellular DENV E protein was 77%, 57% and 69% after treated with resveratrol

at 125 and 250 UM, and minocycline at 250 LM, respectively. Cell viability was reduced
to 67% and 55% after treated with resveratrol at indicated doses whereas 97% of living
cells were observed after minocycline treatment. Suggesting that resveratrol affected cell
viability of DENV-infected Huh-7 cell line. In contrast, minocycline did not affected cell
viability of DENV-infected Huh-7 cell line. These demonstrated that minocycline inhibited

DENV-infected cells in vitro.
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22,000 iﬁaLﬂuﬂizﬁ’mﬂﬂ (Gubler, 2002; Murray, Quam, & Wilder-Smith, 2013; Rattanaburee
et al,, 2015; Shepard, Coudeville, Halasa, Zambrano, & Dayan, 2011) 1’J§aLmﬁﬁLﬁuaﬁL§uLa
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et al,, 2010; Whitehorn et al., 2012) #ms@nwiluisanesmsea Failgusdunissniauiign
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1988 Human hepatocellular carcinoma (Huh-7) Qmﬁaﬁummﬂﬁﬂu% Dulbecco’s
Modified Eagle Medium (DMEM) 7l g undl 37 aariaaifead wazigaa Aedes albopictus

(C6/36) guanslu Leiboviz’s L-15 Medium figaumgil 28 asrnisaifes
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asaoawhogadudfu (Two-folded serial dilution) ndsanillédsueusiazadiaead Huh-7 gn
ihluufigamgdl 37 esmueaidoa e 24 $2lus ndsnidudideldsausmaneadingin
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1309 Microplate reader wagyinnsaaTIzvnanIelusunsy GraphPad Prism 8

5. n13iadTanalusauaenduvaslifanasainldsueiunazvila (Intracellular
DENV E protein)

Tumsiausmalusiuddenuveshiansilagldds Enzyme-linked immunosorbent
assay (ELISA) §3uldinmad Huh-7 dRndolasansidddsusanesmseaviodlulsaduumi
nstfousnoueuAvefUgugiviin Mouse anti-DENV E monoclonal clone (4G2) figaigdl 37
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aslUluwsazrguiinazihluvuiigamgll 37 esewadeoa Wunad 40 wifl udr3siluine
N13AANAULAINAIUEIIAG U 570/600 WILULLAT FI8LATBY Microplate reader uagyinng

Anszdiamelusinsy GraphPad Prism 8
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FAdevhnimnaesdiegnaen 3 ass Feuadildgninuniinseinneadfdaslusuna
GraphPad iq'u‘ﬁ' 8 (GraphPad Software, Inc., USA) Tagldn1531A518%uuU One-way ANOVA
firntfuddeyneadaii pvalue < 0.05
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1. Ananuduiusawadvasenusazyiia (Cytotoxicity value)

Tudasdur3dadosnsfisgnsuarmnuduiiviowad fosay 50 (50% Cytotoxic
concentration value : CCso) Vo9eLAaz YN Im8@35&1é’ﬁwmil,wm,§yw,%aa‘ Huh-7 97neuls
gfiadudusing q wiwad wdiuinisTauinaneadiddinleld Presto blue assay uax
Ainszvinadieluswnsy GraphPad Prism Ganadildnuin isanesinseadidn CCy Wiy 314.8
lulasluais wazdlulemduian CCy wnfu 1,777 lulasluans ﬁaﬁuﬁ?ﬁaﬁuﬁanﬁﬂ%mmmﬁ

AT ULRENINAT CCsy VBIEARTINAA NS UNSTIARDIIUTUsB LY

(n) (v)
150 150—
CCyp= 3148 uM CCso= 1,777 uM
2
£ 100 = 100+
3 2
£ E
% 3
K, 50— ;Jg 50—
0 T T 1 1 0 T T 1 |
0 1 2 3 4 0 1 2 3 4
Log4o Conc. of Resveratrol (uM) Log4o Conc. of Minocycline (uM)
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protein)

Va o Ll =

NFIDINNIIUAIANUTUT LY Ll T U wsalad ke HI9uReINsANwIUTEANS AN

lunsdugalusaudaaniulifaveseusazyiinlagldis ELISA wagAuiumissasveslusiu
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Waeniuselusinsy GraphPad Prism Tagvinsifisudiunalvsiuveshiaiiinduluead
Huh-7 w&anlafueusarsiladuwad Huh-7 Faadouarlilafuen Jawaildnuinlusiu
wWaenuvedhfalivsunaanasiuu Dose-dependent manner 839 nla5ULTaL05IM0AYSE
fulwndu Tnerzanasesaiitudfydioldisanesmseaiirududu 125 uaz 250 lulasivans
(it 2n) Bnsienudndeldilulerdudl 250 llasluans Vinamedlusiuudentiufianasesng
fifuddyiruiy (A i 2v) wandlfiiuintasanesmseanazilulenduausaanusunm

Tshiudenvuvethisaneila

(n) ()
150
L * N 150
£ I 1 c
% I * 1 E N * \
‘D-. I 1 g I 1
g 100 w 400-
Z L 3
u (]
a a
k= 5
2 50 3 50+
8 8
£ £
c £
= =
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Resveratrol (uM) Minocycline (uM)

Al 2 Vinadusiudensiulansiluged Hun-7 fidndevdannnlésu (n) sanesmsea
way (v) fulorduiieududusinatu ¢ wansentoddymieadan p value < 0.05)
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Tumsfusuinsanesmseaviedluleaduivssansnmlunisdudslusiuddonumes
¥ fATeddldvinmeaeugimsanasweslvsiuiuiinesannismevessaduioll Tngly
mumauﬁﬁ?%’aimi’m%mmmaa‘ﬁﬁ%ﬁmimﬂ%’ Presto Blue assay waziwadildun3aszvisae
TUsunsu GraphPad Prism @eannwaiiladinuin Weanududureusaesmseafiuiuazil
USinaradiidinanauiisuiunguaiuay lasiead Huh-7 §33nsoaLfios 55% feivad
¥suisanesmsoad 250 lalasluans (nwdl 3n) lusnefivinaiwedfiidindudamnn
97% Tunnmnududuilewadldsuilulondu (1md 3v9) wansbifuinlsiudenuiiana
nasnwadlasuiluleadulilafinaunainnisanasvesead
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anarlunsiaugariinulasadunitnisuaassevialvg (Krishnamurthy et al., 2022;
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vurasliFaanawuu dose-dependent manner lnsanasegnadited1Agiilogadlasulsaies
nsoafl 125 uay 250 lalasluans ((mdl 2n) winuiUSnaiadnivindanfios 68% uag 55%
pmdIdy (nwdl 30) wansliifiuiinsanasveslusiuudenyulhiavdsainilivad Huh-7 16
fusanesmseatiuenaiinauannsmetensed s1dnvlafigidedondnmae dluleedu g
Fuerirlunquanszleniu gninuldegunsnaisiiesnulsafiiinainnisinide
wuAilse (Kloppenburg et al., 1996) LLagﬁmiﬁ’]ﬁIuvL%ﬁulﬂﬂizqﬂﬁiﬁﬁumi%’ﬂm‘[iﬂﬁwﬁa
Tsavidanng 9 (Michaelis, Kleinschmidt, Doerr, & Cinatl, 2007; Mishra, Ghosh, Duseja, &
Basu, 2009; Szeto et al., 2010) MnuansAnwAssinyud1 Weifiuuimadlulyeduluriead
Huh-7 ARadoasiuinSmnalusiuudentutuanas lnsanasedafideddnyilomadléty
fluloaduil 250 lalasluans (nwil 29) waznuiUSinaneadfisidindunnnin 97% Tuyneny
ududlld (nmil 39) wandlifuindluleeduivseansamlunssudalusiunGontureshya
Tuwad Huh-7 fidnite Ssaonadastunanmsdnueunhiildihiluleeduunlflunisdudsata
wanluwad HepG2 (Leela et al., 2016) §ﬂﬁgﬂé’qLﬂumiﬁué’ud']msaﬂawaqiﬂsﬁumﬁaﬂﬁu

Th¥amsiluas Huh-7 (Lai et al, 2018) ldlgfinaunannnisaevonsas
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