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Abstract: There are no specific ways to prevent and cure human cytomegalovirus (HCMV) infection to date. We
investigate the effect and mechanism of baicalein (BAI) and genistein (GEN) used as a drug to inhibit HCMYV infection
in human astrocyte(AS). RT-qPCR was used to detect the expression changes of viral IE1,IE2 genes. Chromatin
immunoprecipitation assay (ChIP) was used to detect the expression change of major immediate early promoter
(MIEP). RT-qPCR results showed that compared with HCMV group, 20 pmol/L. BAI+HCMV,HCMV+BAI group,
and 10 umol/L. GEN+HCMV,HCMV+GEN group can down-regulate the IE1,IE2 genes expressions. ChIP results
showed that compared with HCMV group, 20 pmol/L BAI+tHCMV,HCMV+BALI group, and 10 umol/L GEN+HCMV
and HCMV+GEN group can reduce histone acetylation of MIEP. A certain concentration of BAI or GEN can inhibit
the human astrocyte’s IE1 and IE2 to some extent. The inhibiting mechanism may be that BAI and GEN can decrease
the expression of IE1,IE2 genes and also inhibit histone acetylation of MIEP, thus decrease the expression of IE1,IE2
genes, which makes BAI and GEN inhibit viral proliferation.
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Introduction

Human cytomegalovirus (HCMV) is a B-herpesvirus
and a ubiquitous pathogen that resides latently in the
host for life once the host is infected. It exhibits a
seroprevalence of about 60-100% in different human
groups. Healthy individuals infected with HCMV are
usually asymptomatic But in newborns,
immunocompromised adults and transplant recipients,
the virus can reactivate to cause severe disease and often
mortality[1, 2].To date, there are no specific ways to
prevent and cure HCMV infection. Baicalein(BAI),

5,6,7-Trihydroxyflavone, CisHi0Os, is a phenolic

flavonoid derived originally from the root of Scutellaria
baicalensis Georgi and it exhibits various biological
activities[3-8].Genistein(GEN),4',5,7
CisHioOs, is a
biologically active isoflavone that possess various
biological effect[9,
10].There are few reports about using BAI or GEN to
inhibit HCMV
astrocyte(AS).HCMV
promoter(MIEP)
UL122(encoding immediate early [IE] protein 2 [IE2])
and UL123(encoding IE1)[11].Suppressing  this

trihydroxyisoflavone, soy-derived

activities including antiviral

infection in human
major  immediate  early

regulate  the  expression of
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promoter can inhibit HCMV’s reactivation. This study
investigated the effect and mechanism of inhibiting
HCMYV in AS using BAI or GEN in order to provide
basis for HCMV’s prophylaxis and treatment.

Materials and methods

Materials

Cells AS was derived from differentiation of human
neural stem cell(NSC).Both NSC and human embryonic
lung fibroblasttHELF) were stored in our lab. HCMV
ADI1609 strain was donated by Pasteur Institute in France,
proliferated through HELF, and collected when the
cytopathic effect reached 80%.The virus titer was 108
PFU/mL tested by plaque formation assay and the virus

wsa stored at -86 °C.

Culture medium Dulbecco's Modified Eagle Medium:

Nutrient Mixture F-12 (DMEM/F-12,HyClone) with 10%

fetal calf serum (FBS)(Gibco), DMEM/F-12 (HyClone)
with 2% FBS(Gibco).

Drugs Baicalein(Sigma),CsHi0Os Mr270.24,dissolved
by DMSO,
20 °C.Genistein(Sigma),CisH1005,Mr270.24, dissolved
by DMSO, stored at -20 °C. According to previous test,
we chose 20 pumol/L BAI and 10 pmol/L GEN prepared
with DMEM/F-12 with 2% FBS as durgs.

stored at -

Methods

Cell culture ASs were cultured in the medium of
DMEM/F-12 with 10% FBS and in 37 °C,5% CO2.
incubator. The medium was changed every 3d,and
subcultured every 5~6d.The second generation ASs
which grew in the logarithmic phase were chose to

experiment.

Experimental groups When the ASs were cultured to
the logarithmic phase, the medium was replaced with
DMEM/F-12 including 2% FBS. Five groups were set
up as fllows: (DContral(C) (2)Drug(D) 3)HCMV(V)
(4HCMV+Drug(V+D) (5)Drug+tHCMV(D+V).”Drug”

means BAI or GEN. The moment when the virus was

added was set as a benchmark.4 hours before the
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benchmark, The medium of C group, V group, V+D
group was replaced with DMEM/F-12 including 2%
FBS. Meantime the medium of D group, D+V group was
replaced with the same volume of BAI or GEN solution
prepared with DMEM/F-12 including 2% FBS. At the
moment of benchmark, V group, V+D group, D+V
group were added HCMV(MOI=5), C group, D group
were added the same volume of DMEM/F-12.4 hours
after the benchmark, the medium of C group, V group
was replaced with DMEM/F-12 including 2% FBS. The
medium of D group, V+D group, D+V group was
replaced with the same volume of new BAI or GEN
solution. The moment when HCMV was added was set
as the start time point,6h group, 24h group,48h group
and 72h group and so on were set based on different
experimental needs and each time group included the 5

groups above-mentioned.

RT-qPCR RNA extraction. ASs were cultured in 6 cm
culture dishes and divided into 5 groups according to
methods mentioned above when they grew to the
logarithmic phase. The volume of HCMV added was
100 pL. The cells which had been infected for 24 hours,
48 hours and 72 hours were collected. Trizol was used
to extract the RNA. Transcriptor First Strand cDNA
Synthesis Kit (Roche) was used to reverse transcribe
RNA. LightCycler 96 (Roche) was used to run gPCR. -
actin F primer:5'-TGGAACGGTGAAGGTGACAG-
3'R primer:5'-GGCTTTTAGGATGGCAAGGG-
3'(154bp).IE1 F
CAAGTGACCGAGGATTGCAA-3!,
CACCATGTCCACTCGAACCTT-3'(85bp).IE2 F
primer:5'-TGACCGAGGATTGCAACGA-3'R
primer:5'-CGGCATGATIGACAGCCTG-
3'(89bp).Real-time PCR condition: 95 °C,5 min;95 °C,10
sec,55 °C,20 sec,72 °C,30 sec,40 cycles.The data were
analyzed with the method of 2-22¢,

primer:5'-

R primer:5'-

Chromatin immunoprecipitation(ChIP) ASs were
cultured in 10 cm culture dishes and divided into 5
groups according to methods mentioned above when
they grew to the logarithmic phase. The volume of
HCMV added was 200 pL. The cells which had been

Volume 5 — March 2016 (03)


http://www.ijsciences.com/

Study on Baicalein and Genistein to Inhibit Human Cytomegalovirus Infection in Human Astrocyte

infected for 6 hours and 24 hours were collected. The
experiment was performed with Acetyl-Histone H3
ChIP Assay Kit (Millipore #17-245) and then ran PCR.
MIEP F primer:5-TGGGACTTTCCTACTTGG-3",R
primer:5'-CCAGGCGATCTGACGGTT-3'.PCR

procedure:95 °C,5 min;94 °C,30 sec,55 °C,30 sec,72 °C,1
min,35 cycles. Gray values were analyzed with Gel-Pro

Analyzer. The expression values of V group, V+D group,

Results
RT-qPCR

D+V group, divided the input values in the same time
group, and the input value was set to 1 at last.

Statistical analyses Every experiments were performed
three times independently. Results were showed by
+

means standard deviations (X +s) .Date were
analyzed by One-way ANOVA. Differences were
considered to be significant when P values were less

than 0.05

Fig. 1 Relative expression of IE genes in different groups (BAI)
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Fig. 2 Relative expression of IE genes in different groups (GEN)
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Results of gene expression were relative to levels measured at 24h post infection. Compared with HCMV group,

*P<0.05, **P<0.01

Results showed, the expression of IE1 and IE2 genes in V+D group and D+V group was lower than that in V group at
24h,48h and 72h. The inhibiting effect in D+V group was stronger than that in V+G group. Also we can found the

inhibiting effect on HCMYV infection using BAI was stronger than that using GEN.
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ChIP
Fig. 3 Relative expression of MIEP in different groups
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Results showed, The relative expression of MIEP in V+D group and D+V group was lower than that in HCMV group

at 6h and 24h. The inhibiting effect on histone acetylation in D+V was stronger than that in V+G group.

Discussion

BAI has been studied that it exhibits various biological
activities including anti-cancer[4],anti-virus[5, 6],and
has effect on other diseases[7, 8].GEN also have been
confirmed it has a wide spectrum of activities including
anti-cancer[12], and
diabetes[16, 17], etc. We found that, BAI and GEN have

a certain effect on inhibiting HCMV infection in AS.

anti-viruses[13-15] treating

The group adding drug first (D+V) and the group adding
drug last (V+D) were set to investigate the effect of them
on stopping virus from entering the cells. Results
showed that drugs added last also had an obvious effect
on inhibiting HCMV infection. Results showed 20
umol/L BAI and 10 pmol/L GEN can inhibit HCMV IE1
and IE2 genes. By further research, we found these
drugs can inhibit the histone-3 acetylation of MIEP. The
inhibiting effect in D+V group was stronger than that in
V+G group. This suggests BAI and GEN have a certain
effect on preventing virus from entering the cells. And
we also found the inhibiting effect on HCMV infection
using BAI was stronger than that using GEN.

The study showed, 20 umol/L BAI and 10 pmol/L GEN
can inhibit HCMV IE1 and IE2 genes. The inhibiting
mechanism may be that drugs can down-regulate the
expression of IE1 and IE2 genes directly or inhibit MIEP

histone acetylation, then down-regulate the expression
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of IE1 and IE2 genes. However, further studies are
needed to determine the effectiveness and exact
mechanism of inhibiting HCMV infection in AS using
BAI and GEN.
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