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ABSTRACT

Objectives: The purpose of this study is to determine the stimulatory effects of herbal medicines extracts on cytokines
release of immune response in immune cells, RAW 264.7 and TK-1 cell

Methods: In a total of 18 extracts, 9 water extracts and 9 ethanol extracts, of herbal medicines, the quantities of polyphenolic
compounds were measured and anti-oxidation activities were determined by colorimetric assay. The herbal medicine extracts
were treated on RAW 264.7 and TK-1. respectively, and then the releasing changes of tumor necrosis factor-a (TNF-a),
interleukin-6, and interleukin-10 from both immune cells were determined by the enzyme-linked immunosorbent assay.

Results: The polyphenol contents were measured to be 1.56~0.64 mg/g of solids in the two types of extracts with 9 kinds
of herbal medicines, while antioxidant activities were found to be 95.62~31.46% as compared with ascorbic acid control. In
RAW 264.7 cells treated with herbal medicines extracts, the secretion of TNF-a increased to 1.31~1.18 fold, and the amounts
of IL-6 were 684~97.9% compared with the control group treated with LPS alone. In particular, the secretion amount of
anti-inflammatory cytokine IL-10 was suppressed by treatment using herbal medicine extracts. In the case of TK-1 cells,
TNF-a secretion was suppressed according to the concentrations of herbal extract. The released amounts of IL-10 were shown
at 10~40 pg/ml and increased in a dose-dependent manner.

Conclusions: Herbal medicines extracts act on macrophages inducing the secretion of inflammatory cytokine, thereby enhancing
the activity of innate immunity. When acting on T cells involved in adaptive immunity, the secretion of anti-inflammatory
cytokine is increased to induce the inhibition of the innate immune response.
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Table 1. Types of Herbal Medicine Used in This Study
Korean name Scientific name Total amounts Total amounts Origin
of WEX (ppm) of EEX (ppm)
Omija Schisandra chinensis (Sc) 560,439.56 627,078.38 Gyungbuk
Sanyak Dioscorea batatas (Db) 5H48,387.1 350,117.10 Gyungbuk
Gamcho Glyeyrrhiza uralensis (Gu) 558.764.94 553.488.37 China
Danggui Angelica gigas (Ag) 460,255.15 977,881.26 Gyungbuk
Gugija Lycium chinense (Le) 754,178.96 1,068,524.97 Chungnam
Hwanggi Astragalus membranaceus (Am) 612,500.00 444,444.45 Gyungbuk
Magamog Sorbus commixta (Sco) 72,653.89 44,705.88 Gyungbuk
Baekchul Atractylodes macrocephala (Ama) 759,643.92 321,176.47 Gyungbuk
Sansuyu Cornus officinalis (Co) 1,107.601.20 1,340,326.34 Jeonnam
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(Co) WEXE 78.26+2.26%, T-717HLc) WEX = o] 7H4 A Jehten & whye] welME
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Table 2. Total Contents of Polyphenolic Compounds and ABTS Radical Scavenging Activity

Total contents of Polyphenolic compounds™

Herbal (me/z of solid) ABTS scavenging activity” (%)
medienm: WEX EEX WEX EEX
Magamog 1.56+0.30 1.48+0.22 95.62+0.95" 90.33+1.82°
Sansuyu 1.02+0.44 1.02+0.22 78.26+2.26° 78.44+3.94%
Sanyak 1.02+0.26 0.96+0.36 31.46+8.34™ 45.41+3.18™

Gugija 0.98+0.28 1.02+0.34 53.34+1.00° 52.02+2.39°
Hwanggi 0.94+0.32 0.78+0.28 95.03+4.06 39.96+7.08™
Gamcho 0.94+0.40 0.80+0.40 28.51+8.99™ 67.27+3.10°
Baekchul 0.88+0.38 0.86+0.32 16.23+3.81° 37.39+7.89°
Danggui 0.84+0.36 0.74+0.26 17.65+2.65% 19.91+3.58°

Omija 0.64+0.22 0.64+0.18 33.2145.60° 47.23+1.86™

* Numerical values are mean+SD of triplicate determinations.
+ Different superscript letters in the same column indicate significant differences at the p<0.05 by one-way anova and
Tukey HSD multiple range test.
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Fig. 1. Cell viability of RAW 264.7 against herbal medicines WEX and EEX.

RAW 264.7 and TK-1 cells were grown in separate 96 well plates and treated with different concentration of
herbal medicines water extracts (WEX) and 70% ethanol extracts (EEX), respectively. After incubation for 24
hours, MTT assay was performed with Materials and Methods. All data are mean of triplicated independent
reactions Abbreviated letters indicate each medicinal plant respectively, in Table 1.
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concentrations of cytokmes, TNF-a, IL-6, IL-10, released from RAW 264.7 by treatment

RAW 264.7 (1x10° cells) was cultured in a 60 mm culture dish and treated with LPS (1 ng/ml) and two different
concentrations of herbal medicine extracts, WEX and EEX. respectively. After incubation for 24 hours, ELISA
assays were performed with indicated specific antibodies coated on the commercial ELISA plates in materials
and methods. All data are mean of triplicated independent reactions. Abbreviated letters indicate each medicinal

plant respectively, in Table 1.
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released from TK-1 cells by treatment with

TK-1 cell (1x10° cells) was cultured in a 60 mm culture dish and treated with two different concentrations of herbal
medicine extracts, WEX and EEX, respectively. After incubation for 24 hours, ELISA assays were performed
with indicated specific antibodies coated on the commercial ELISA plates in materials and methods. All data are
mean of triplicated independent reactions. Abbreviated letters indicate each medicinal plant respectively, in Table 1.
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