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Baicalein and Baicalin as Inhibitors of HIV-1 Integrase

Min Jun Lee, Mira Kim, Yong Sup Lee* and Cha-Gyun Shin®
Department of Biotechnology, Chung-Ang University, Ansung, Kyungki 456-756, Korea
*Life Sciences Division, Kovea Institute of Science & Technology, Seoul 130-650, Korea

Abstract — Baicalein and baicalin are flavonoid compounds isolated from medicinal herb Scutellaria baicalensis Georgi
(Labiatae) and have been known to possess antiviral activities. In the present study, we investigated the in vitro effects of
baicalein and baicalin on the three distinctive enzymatic activities of the human immunodeficiency virus type-1 (HIV-1) inte-
grase - endonucleolytic, integration, and disintegration activities. Both compounds inhibited the three enzymatic activities
in a dose-dependent manner. The 50% inhibitory concentrations of baicalein and baicalin for endonucleolytic activities of
HIV-1 integrase were 4.4+3.3 and 25.9+4.0 uM, respectively. In general, baicalein exhibited nearly 6- to 10-fold stronger
inhibition than baicalin for the three enzymatic activities. These data demonstrate that baicalein or baicalin can be used as
a leading compound to develop anti-AIDS chemotherapeutic agents targeting to the HIV-1 integrase.
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Fig. 1 — Chemical structures of baicalein and baicalin. Baicalin has a
f-D-glucopyranosideuronic acid at the C-7 position of a
5,6,7-trihydroxyflavone.

o8 - ARt
A B
* 20
Baicatein(uM) Baicalin(uM)
20 -+ D 011 10100 0.1 1 10 100
=
e &
I O = A e i
18 - o 4 5

20

Fig. 2 - Inhibition of endonucleolytic activities of HIV-1 integrase
by baicalein and baicalin. A. Schematic illustration of
endonucleolytic reaction. B. Endonucleolytic activities of
HIV-1 integrase in the presence of baicalein or baicalin.
The radiolabeled (%) substrates of 10 nM were in- cubated
33°C for 90 min with purified integrase of 300 nM in the
presence of an inhibitor of concentration indicated above.
Conversion of the 20mer oligonucleotide to the 18mer was
analyzed in a 19% polyacrylamide gel. IN, integrase; —, no
integrase and no inhibitor; +, no inhibitor; D, 5% DMSQ as
a solvent control.

7} 3-4de] 2709) RS AlASe], As o2 EA1E 20mer
9] &Y Ho] 18merE AFHE RS ofZHolvlo|& Ao
A Ralelo] BEE 5= 9t} Fig. 2BolA] baicalein® baicalin®
FHEFFEZE 01, 1, 10, 100 uM =A ¥+-3o Y1 integrased] &
AAAE AR o] SRR EGAEHS Uit 3
52 w2 viEstd F78lL e-S Bt ¥hgo] o
ot 7122 ok} whSSIR] 92 712 2] 9F2- phosphoimage &
712 FA3] IC;,(50% &G A 5)F TAIE W,
baicalein®] IC.= 4.4+3.3 uM, baicalin®] IC;;= 25.974.0 uM
2 UEFtt. Baicalein®] IC,& #1 273192 Fesen 5o X
T3 1.2 uMe} i FARE 348 Bof 504, baicaleine] HEZ
Pulol 2] A 9] integraseo] A& o2 =g-3hS Yeldnh?
Baicalin®] integrase®] th3t endonucleolytic /44 32
baicalin Bt} oF 5,88 <k 7105 Yeldt), o7& flavone T
Z8) 7 gxel A 3 s SFESEA] AdAeR
integrase Wrzle] gk :gjEE oy A wjiE o AlgH
ok et A7 JAEAE curcumin(@Csy: 90 uM) B
tt &3 e} A 5o 35t baicalein ¥ baicalin FEAEC] F
integrase 9FEZ 7k 5 QLS B

Integraset™= % 3-ZTHe] 270 2] Ailo] AAH nlolziA
DNAZ A|¥9] F3Ael] == integration 40| STt In
vitroo| 41 integration /32 5-Ttol] WiAlso] Hald &8l
N4k 71d & o] &sto] 54 & = Urh(Fig. 3A). Baicalein?
baicalin®] FEZE S7MA171HA integration WH= Al of, HE
9] x1go] H7ek FjtE Y] Fxel vldste] AAHD Uk
(Fig. 3B). ©] AT}= baicalin®] integrase®] integration /&
APH o7 AATS HAET). Integrase”} B8 Al A &
287471 disintegrationZd-2 wlolz]A DNAZF F3E ] =

J. Pharm. Soc. Korea



HolAgmlolelA Qe 72k AAAIZA] Baicalein # Baicalin 49

A B
Baicalein(uM) Baicalin(uM)
20 w4 0.1 110100 0.1 110100
18 b
Ca :
+ 32 o
W £
32 > %
E
lSﬂlt\\‘(
32-n %
¥
g
=
32

Fig 3 —Inhibition of integration activities of HIV-1 integrase by
baicalein and baicalin. A. Schematic illustration of integra-
tion reaction. The substrates prelabeled with radioactivity
32p (%) on its 5' end are randomly inserted to the target
DNA by integrase. Integration can occur at many positions
in the target DNA, producing multiple oligonucleotides of
various size. B. Integration activities of HIV-1 integrase in
the presence of baicalein or baicalin. The symbols have the
same meanings as those in the legend for Fig. 2.
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Fig. 4 —Inhibition of disintegration activities of HIV-1 integrase by
baicalein and baicalin. A. Schematic illustration of disin-
tegration reaction. The 16mer oligonucleotides prelabeled
with radioactivity *P ( % ) on its 5' end are converted to
the 30 mer oligonucleotides in the presence of integrase.
B. Disintegration activities of HIV-1 integrase in the
presence of baicalein or baicalin. The symbols have the
same meanings as those in the legend for Fig. 2.
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Fig. 5 - Inhibition of endonucleolytic activities by baicalein in the
presence of integrase of various amounts. The endonu-
cleolytic substrates of 8 nM were incubated 33°C for
90 min with integrase of various concentrations indicated
above in the absence or presence of 1.5 uM baicalein.
Product formation was analyzed in a phosphoimage an-
alyzer. *Significantly different from control group (p<0.05).
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