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Abstract

In this experiment, we show the effects of herbal plant extracts on the production of nitric oxide (NO)
and TNF -a. The extracts of Angelica gigas, Astragalus membranaceus, Acanthopanax sessiliflorus and
Houttuynia cordata had no effect on NO synthesis by itself in mouse macrophage cell line (RAW?264.7).
However, the stimulation with these extracts in the presence of murine interferon—y (mIFN-7) resulted
in increased NO synthesis. When these extracts were used in combination with mIFN-7y, there were
a marked cooperative induction of NO and TNF-a synthesis in a dose—dependent manner. The same
results were obtained in the mouse peritoneal macrophages used. The optimal concentration of these
extracts on NO synthesis was shown at 100 ng/mL with 100 U/mL of mIFN- 7 . NO synthesis was inhibited
by N°-monomethyl-L-arginine. When cell lines were treated with extracts, the expression of inducible
NO synthetase (iNOS) was markedly increased in RT-PCR analysis. In addition, synergy between mIFN-
7 and extracts was dependent on extracts—induced tumor necrosis factor-a (TNF-a). Theses results
suggest that water extracts of herbal plants can induce iNOS, NO and TNF-a synthesis of mouse
macrophage cell line (RAW?264.7) and peritoneal macrophages in combination with mIFN-7.
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Fig. 1. Effects of Acanthopanax sessiliflorus-extract on
NO synthesis in RAW264.7 cell lines.
The cells (5% 10%/well) were cultured without (A) or
with (B) LPS (1 pg/mL). After 48 hr of culture, the
amount of NO production was measured by the Griess
method. Nitrite released into the medium is presented
as the meant S.D.
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Fig. 2. Dose-dependent effects of Acanthopanax sessi-

liflorus-extract on NO synthesis in IFN- 7 ~tre-
ated RAW264.7 cell lines.
The cells (5x10%well) were cultured with various
concentrations of extract (A) and IFN 7(B). After 48
hr of culture, the amount of NO production was mea-
sured by the Griess method. Nitrite released into the
medium is presented as the mean=S.D.
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Fig. 3. Effects of Acanthopanax sessiliflorus—extract on
NO synthesis in RAW264.7 cell lines with various
concentratlons of LPS or NOS inhibitor.

The cells (5% 10"/well) were culturcd with various con-
centrations of LPS (A) and N°MMA (B). After 48 hr
of culture, the amount of NO production was measured
by the Griess method. Nitrite released into the medium
is presented as the meantS.D.
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Table 1. Effects of herbal extracts on the NO production from RAW 264.7 cell lines

Astragalus memuvranaceus

IFN-7 Angelica gigas (ng/mlL) Houttuynia cordata (ug/mL) (ng/mL)
(U/mL) —_—
1 10 100 N 7 10 100 1 10 100
0 104+063" L12+035 087055 112+043 1314075 115+021 0957049 101+043 134+108 1.20+092
1 073+025 090+005 0597029 1122019 079%038 0841008 08471025 056%013 1.04+021 093£0.00
10 137+010 1371021 1910341220+041 1.29%013 1517014 565+0.10 123+010 362+005 13791019
100 865+121 7237068 14.:36f1,81 1879+156 6871.13 13591261 1823+186 854171.35 1690+1.41 20.18+1.82

"Values are the mean®S.D. in triplicate experiments.

The cells (5x 10" well) were stimulated with various concentration of extracts in the presence or absence of IFN-7.
The amount of NO: realased by RAW264.7 was measured after 48 hr of incubation by Griess method.

Table 2. Effects of herbal extracts on the NO productign from mouse peritoneal macrophages

Herbal plants (100 ug/mlL) -

+IFN-y (10 U/mL)

LPS (1 pg/mL)+IFN (10 U/mL)

1.80x0.19"

N.D? 974+1.23
6.3620.15 ND.
4.46+0.46 N.D.
6.59+0.38 N.D.
55310.08 N.D.

Control

Angelica gigas 2.15+0.23
Houttuynia cordata 1.65+0.19
Acanthopanax sessiliflorus 218*0.17
Astragalus membranaceus 2.18+0.23

lv\\"alues are the mean=S.D. in triplicate experiments.
“'N.D.: Not done.

The cells (5% 10%/well) were stimulated with various concentration of extracts in the presence or absence of IFN-7.
The amount of NO- realased by mouse peritoneal macrophages was measured after 48 hr of incubation by Griess method.

1 2 o4 5 6007
INOS ™ 75dbp
B -actin ' = 240hp
| I

Fig. 4. Effects of extracts on iNOS gene expression in
RAW264.7 cell lines.
The cells (5% 10°) were cultured with herbal plants
extracts (100 ng/ml) for 4 hr in the presence of IFN- 7
(10 U/mL). Total RNA was isolated and RT PCR was
performed. 1: Marker, 2: Control, 3: Angelica gigas+
IFN-7, 4 Houttuynia cordata+IFN-y, 5 Acantho
panax sesstliflorus +IFN-v, 8! Astragalus membrana
ceus+IFN-y, 7. IFN-7 only.

A& dotR7] 913te] A A2} AArshe 24 Q) AL
o] E7}alal TNF- a9} IL-1p9} & ZA sy} 2 A3
IFN-77HE A el gt Foll 4] F7)8lE TNF-¢9] oFo] &
ofa & 58S 2] A S = AA 3 Frlele= A
2 ok 4= 9lgdci(Table 3). 22} 2, TNF-029] & A4t
5 NOY# d#)8ts Ao vehydel e} IL-1B
o] o2 ojm g FAHNME HEHA %¥skri(data not
shown). Wb, gkl 5 5o 2/3 NO 44 =+
2 Fo) AR 2hgol 2|3 Aloletr] Bk, TNF-

Table 3. Effects of herbal extracts on the secretion of
TNF-a and NO»

Conditions TNF-a, NO: , IM
pg/mL (24H) (48H)
Control 11.42+ 947 0.31+0.11
IFN- 7 (10 U/mL) 23.08+14.22 3.07£0.22
IFN - v+ Angelica gigas 132251750 8.99+0.39
IFN- r+ Houttutnia 5642+ 2.89 8161061
cordata
IFN- v+ Acanthopanax 1914 +36.43 10.29+1.31
sessiliflorus
IFN- v+ Astragalus 163.92=33.30 9.20£0.07
memuoranacelus

The RAW264.7 (5> 10"/ well) were cultured for 24 hr js medi-
umn contained IFN-y (10 U/mL) in the presence or absence
of extracts (100 pg/mL).

The amount of TNF-a secreted by RAW264.7 was mea-
sured by ELISA.

TNF-e releaed into the medium is presented as the mean ™
S.D. in triplicate experiment.
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