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Abstract — Activated microglia by neuronal injury or inflammatory stimulation overproduce nitric oxide (NO) by inducible
nitric oxide synthase (iNOS) and reactive oxygen species (ROS) such as superoxide anion, resulting in neurodegenerative dis-
eases. The toxic peroxynitrite (ONOO"), the reaction product of NO and superoxide anion further contributes to oxidative neu-
rotoxicity. We tried to evaluate the effects of two kinds of varieties of Perilla frutescens var japonica Hara on the NO
production in lipopolysaccharide (LPS)-activated microglia. The perilla cultivars of Namcheondeulkkae (NC) and Boradeulkkae
(BR) were developed by pure line from the local variety and by a cross between ‘deulkkae’ and ‘chajogi’, respectively.
Spirit, hexane, chloroform and butanol fractions of the leaves of NC and BR inhibited the production of NO in LPS-activated
microglia. The fractions of BR showed stronger activity than NC and the spirit extracts was the most potent in both cultivars.
The solvent fractions of BR suppressed the expression of protein and mRNA of iNOS in LPS-activated microglial cells. More-
over, the extracts of NC and BR showed the activity of peroxynitrite scavenging in cell free bioassay system. These results
imply that Namcheondeulkkae and Boradeulkkae might have neuroprotective activity through the inhibition of NO production
by activated microglial cells and peroxynitrite scavenging activity.
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Fig. 1. Inhibition of NO production by the solvent fractions
from leaves of Namcheondeulkkae (NC) and Boradeulkkae
(BR) in LPS-activated BV-2 cells. Samples (30 ug/mi) were
treated during LPS-activation (0.1 pg/ml) and the nitrite assay
was performed after 20 hr incubation. Med:media control,
spirit: spirit extract, Hx:hexane soluble fraction, C:chloroform
soluble fraction, Bu:butanol soluble fraction. Results were
expressed as mean +S.D. of three experiments. Values with
asterisk represent significant (**p<0.01, and *p<0.05) differ-
ences of NO production compared with LPS-control.
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Fig. 2. Inhibition of NO production by spirit extract from
leaves of Namcheondeulkkae (NC) and Boradeulkkae (BR) in
LPS-activated BV-2 cells. Samples (10, 20, 30 pg/ml) were
treated during LPS-activation (0.1 pg/ml) and the nitrite assay
was performed after 20 hr incubation. Results are expressed as
mean =S.D. of three experiments. '

S e REbErle] A9 e FolA 74,
hexane, CHCl,, BuOH 7183382 7}+z} 95%, 81%, 91%,
69%°] AAEAES HERIUTE ZE Sl thsld 5
A B GRS vl NO A4 As|@Ao]
743 2 ERISATE =g o SujEgd) vad o
A FE2EY EAo] M dka, B gvjEgezs 3
SR 49 o1go] AR gt Y FE2E F
NO A4 Asj@Ao] 714 71et £ 259 Frrsl
o2 (30, 20, 10 pg/ml) B4E AES A (Fig. 2), B
E71% Haterl BE % oJEF o7 NO9 AL A
AL BE TR HelErle] E4o] GHEM R 7}
o AL AT S FEEEL 30 ug/ml T4
A azol thetk E/40] §le-8 MTTHOE gelslgirh
2aEMN 2 S0 2=5l9] iINOS SHYEITIF mRNAS| gt
B oM 2 - S FEE0) 243D AT X
Al NOAE& Asfishs £4971738 938]7] 98] NO A4
Al o] -3 netEre] Su BEo) Sdskg Al
oA EAA INOSY] 23l vl Q3ES Western blot
# RT-PCRE I3t} HalE7)e] &w) B2S A3}
| AlZ 30 pg/mle] FEZ X2EIS o FHE) 9
3] INOS ©¥iZ 2 mRNAS] T3] 7% 7aHA] oAj==
< A8 2H, hexaneZ CHCl, M E f22Q)
38 YeR= 218 gelslsithFig 3, Fig. 4). ©|9+ 2+
249 73S NO A4 Az} dxlshe AozH,
LPsel| ofsf A5t WAL wA EA A BalE7le] NO A
AL INOSS] mRNA E whanzlo] wk oxjof <]
g ZUS FRISIAT. A1Bolr EAsle tket anthocyanin

A
2
KR

173

1401
120 A
100 L * -
g T
.E 80 - ok
o
?
‘% 60
o *k
E 40 -
20 -|
0 -
aad — G SEEES S iNOS
Garny eEnee SEm— — p-actin
Sample - - Spirit Hx C Bu
LPS + - + + + +

Fig. 3. Effects of the solvent fractions from the leaves of
Boradeulkkae on the expression of iINOS protein in LPS-
activated BV-2 cells. Cells were treated with samples (30 pg/ml)
during LPS activation (0.1 pg/ml) for 20hr. The protein
expressional level of INOS was determined by Western
blotting. Values with asterisk represent significant (*p<0.05)
differences compared with LPS-media control. Spirit: spirit
extract, Hx:hexane soluble fraction, C:chloroform soluble
fraction, Bu:butanol soluble fraction.
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Fig. 4. Effects of the solvent fractions from leaves of
Boradeulkkae on the expression of iNOS mRNA in LPS-
activated BV-2 cells. Cells were pretreated with samples
(30 ug/ml) for 30 min prior to LPS (0.1 pg/ml) treatment. After
4 hr of LPS treatment, iNOS mRNA levels were determined
by RT-PCR based assays. Values with asterisk represent
significant (*p<0.05) differences compared with LPS-media
control. = Spirit:spirit extract, Hx:hexane soluble fraction,
C:chloroform soluble fraction, Bu:butanol soluble fraction.
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Fig. 5. Peroxynitrite scavenging activity of solvent fractions of
Boradeulkkae (5, 10, 20, 30, 50, 70, 100 g/ml) in cell free
system. The levels of ONOO™ was measured by monitoring the
fluorescence from oxidation product of DHR 123. Values are
expressed as the mean+S.D. of triplicate measurements. Spirit:
spirit extract, Hx :hexane soluble fraction, C:chloroform soluble
fraction, Bu:butanol soluble fraction, W:water soluble fraction.
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