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Abstract

Medicinal herbs have long been used as a remedy for diverse diseases in Asia owing to their various pharmaco-
logical effect. In this study, the immuno-enhancing activity of medicinal herbs was investigated using macro-
phage cell lines. Specifically, we examined the effects of extracts of twelve medicinal herbs on nitric oxide
(NO) production in RAW 264.7 cells, and selected five that were highly effective (Glycyrrhiza glabra, Rehmannia
glutinosa, Angelica gigas, Platycodon grandflorum, and Actinidia polygama) for further immune related studies.
The effects of extracts from five theses medicinal herbs, which were mainly composed of polysaccharides and
proteins on the production of immune-related cytokines in the RAW 264.7 macrophage cell line and the Molt-4
T cell line were investigated. The extracts of all investigated medicinal herbs increased the production of NO
and cytokines such as tumor necrosis factor-alpha (TNF-a), interleukin-1beta (IL-18), interleukin-6 (IL-6) and
interleukin—-10 (IL-10). Additionally, they slightly increased the proliferation of T-cells when compared to the
control. Overall, the result of this study suggests that the five medicinal herb extracts investigated herein are

useful natural immune enhancing agents.
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Table 1. Effect of twelve medicinal herb extracts on nitric
oxide production by RAW 264.7 cells

Sample Nitric oxide (uM)
Con 0.6+0.1
LPS 37.1+05°
Acanthopanax senticosus 1.9+0.2
Achyranthes japonica 5.3+0.1%
Actinidia polygama 385+0.2"
Angelica gigas 37.4+0.9°
Artemisia capillaris 6.1+ 0.2‘f
Cnidium officinale 25+0.2'
Disocorea batatas 1.2+0.1*
Glycyrrhiza glabra 33.9+0.2°
Houttuynia cordata 0.9+0.1"
Lampranthus spectabilis 35+0.1"
Platycodon grandiflorum 355+0.2¢
Rehmannia glutinosa 39.3+0.6

Each value represents mean=SD. Values with the different
letters are significantly different by one-way ANOVA test (p<
0.05).
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Table 2. Extraction yield and contents of total protein and
sugar of five medicinal herb extracts (%)
Content
Sample Yield Total Total
protein  carbohydrate
Glyeyrrhiza glabra 1.2 20.2 37.9
Rehmannia glutinosa 0.7 9.9 80.5
Angelica gigas 1.2 215 65.9
Platycodon grandiflorum 1.5 0.8 40.5
Actinidia polygama 0.8 65.6 20.1
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Fig. 1. Effect of medicinal herb extracts on the cell viability
of RAW 264.7 macrophage. Values with the different letters
above bargraphs are significantly different by one-way ANOVA
test (p<0.05).

50 r 012 pug/mL
25 pg/mL
a
40 r b ab
d f e
30 9
20 r
10
i
o L
Con LPS  G.globra R. glutinosa A. gigas A. polygama
grandlﬂorum

Fig. 2. Effect of medicinal herb extracts on the nitric oxide
production by RAW 264.7 macrophage. Values with the differ—
ent letters above bargraphs are significantly different by one-way
ANOVA test (p<0.05).
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Fig. 3. Effect of medicinal herb extracts on the cytokines production by RAW 264.7 macrophage. Values with the different
letters above bargraphs are significantly different by one-way ANOVA test (p<0.05).
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Fig. 4. Effect of medicinal herb extracts on proliferation rate
of T cells. Values with the different letters above bargraphs are
significantly different by one-way ANOVA test (p<0.05).
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