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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 2647 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 68.4~97.9% 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.

Key words: herbal medicines, cytokine secretion, RAW 264.7 cell, TK-1 cell

=
LR DRI210 A 20181231 AASHL: 0190101 .M 2
CAAAR AR AR A AR 130
st A et Squpo o wl ol 74O oM
TEL: (54-820-5797 FAX: (54-820-7729 AP ek vhelEne A o)
E-mail: jhlim@anu.ackr slel vb-g-3he who] 7] zfeloh WY A EE Gk

1244



gk AbelETRQlE HuEte] BA A|AElS FA3)
A71 AR Hgubss FEd =3 954
Ato] E7Fele] Hu|EH  Zholl A 2H8-3le] hokst
4 wA A (acute phase proteins)e] FHA.

hal H

$ulg fEat =3 4 B 2oz 4
[e]
o

(tumor necrosis factor-alpha, TNF-a)¥ ®jA|A| =
oA F2 AAEE Ale|ETRle R, 945 v
S G531 stem cell] S Fo] 28 2
2434 Ze. TNF-a TNFR 44 23}
of zh&-3he, AAzA Izl AP-19) NF-kBE &
1A 4% ved "dr)sel #HE A

S=3P Interleukin-6(1L-6)& Q24

oX,
2
>

£ 53t #ujE FAHGRS
25 §%3-7, B lymphocyte® A#
35 fEsty A A4S FEI =3
SA Zo A EuEE [L-69 7A$E ulo] o7}
(myokine) 2} Ze] A% Ato]Evlglog 7]%3}
71%= 3, Interleukin-10(I1-10)= T lymphocyte
oA F2 FH|EE Ate]E7}ele|n, B lymphocyte.
HRH| £ SN = Fu)Ee) [L-10 9A] JAK/STAT
Az AL A2E B3 g, 39354 AtelE
710 EA G Hheol FeJdle Al ETRIE
A5t B lymphoeyte®] A4 3 £3E =
sho] A AAkE FEe,

O ol owE owE >

HARES-S 73ety fAEH s WA
(Adjuvant)= HAle] HALYA S =4 5 X &
AABAE o] EEHE 7|Eo]7]d WA o] Frlslx
oleF. 19269 Glenny7b 7Hitet d2ng B34
(alum) & AF7HA 7H 918 A= 9l
T HARZARAM I A gFEHAe 3
= A &4 s g AEA Hws &
A 717 Ree s 9 FoE AEd HedS

W= - A3 - QHHT - ZA[O] - ZE R - 2lAE

ofv g} mjo] Fute| o}, 1
muramyl dipeptide(MDP)
FAES o] &3 B> WY BEAV}
Hb glont, o] YA] A =4 9
8 0S5 A AR YR AHE
A oky QI ghekA) S ¥3E HAEAL <
Aol A gekst A NEE FA3AA Ao 27}

A9 P4, ¥H1E FET & Y W2 A%

= g

LR SR -1

X

o o
i

AL 2A2A "HASY 755 7HE A= 4
T ARHAYAY, o5 Eol, AEA AR ZA
o AEd, At 9274 ginsan ¥ EIHA o
gl et Fo HEA gt g3 Ao
Hla] Fahge] H3 WY 7)ol g WA=
AAEde] gt WA A4gA< 34 9
o] B REZFE X371, A YL F7}
3, dAM 2] E43 5l et Ao 27l
[ R==1

oft
)

30 52 B3 579 WY J)5E FHANAE
o mieba) gebdle) Bkl W AT A 2
AR 2A Redikee) Zasl Wel el A Az
of 2439 Aoz AuEn Q. ST Heb)

HE Ao gl 059 sk FEES Al
upel WM Foll A Hu|EE= A5 Ale] Bl
TNF-a9} IL-6, 22|32 9354 Abe] 27114l TL-10
o] Aol ojd <JgE nA &

P& pYste] WY 2 73t 25 A AE A
givh, AdAoz Rakgo]

Ast7] s Aol o)L= A

>
2
=
o
£
52
=
2
=




< A AFE AR d8A 3 AEA G
1 F2 YA E FEAE FollA 2 7FA (AFek,
TN, ZZE AR WE, epbE, 2m|A)

£ XA sk 593 %F(Yeongcheon, Korea)
A T3t AHEsiSh A" A Az &

l 10 goll 100 3] <) fvarzf—% o ek
7Vste] 47 90 C " 25 CollA 104)7F Bt wut &

|

Table 1. Types of Herbal Medicine Used in This Study

20| RAW 264.72F TK-1 MZ2| cytokine =H[of| D|Xl= Hg

44 Eelete] A2 A5HE o343 F Speed-Vac
(EYELA, Japan)< |43 25000 ppmo2 3
& 3 A4 95 FEE(WEX)H dehE &
E(EEX)E Aoty 2t 255 v A¥d A
A AR S 2
Table 1l A= 3}i.

'T‘otal amounts

’T‘otal amounts

Korean name Scientific name of WEX (ppm) of BEX (ppm) Origin
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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Table 2. Total Contents of Polyphenolic Compounds and ABTS Radical Scavenging Activity

’T‘otal contents of Polyphenolic compounds®

Herbal (me/z of solid) ABTS scavenging activity™ (%)
medtelre WEX EEX WEX EEX
Magamog 1.56+0.30 1.48+0.22 95.62+0.95 00.33+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 98.51+8.99% 67.27+3.10¢
Baekchul 0.88+0.38 0.86+0.32 16.23+3.81° 37.39+7.80P
D anggui 0.84+0.36 0.74+0.26 17.65+2.65% 19.91+358°

Omija 0.64+0.22 0.64+0.18 33.215.60¢ 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.

4. Sty FEEES M2lst RAW 2647 M= W

Cytokine &8

ghebx) WEX % EEX Ao ub-2 RAW 264.7
A E2 9FA Aol &7l TNF-ag}t IL-6 Fu],
924 Abel &7kl IL-10 A S 2A817] §)
sted LPS(1 ng/ml) ¢+ 25 ppm. 100 ppm =2 3
okl 9%9 WEX# EEXE 27 A3t & ELISA
assayE EAskgdeh. LPS(1 ng/ml) Rt 2]k kA
Wz LPS ¥ FE2E 255 A4 4L &
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wH)E g2 EEX 100 ppme A 2]8 RAW 264.7
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= Ae Flskgeh E%I, o}7}E(Seo) 3 AR
(Co)e) WEX$} A6 EEX Az Al TNF-a A
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Fig. 2. Relative concentrations of cytokines, TNF-a, IL-6, IL-10, released from RAW 264.7 by treatment

with herbal medicines, WEX and EEX.

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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Fig. 3. Relative conoentranns of cytokines, TNF-a, IL-10, released from TK-1 cells by treatment with
herbal medicines, WEX and EEX.

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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