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Effects of Acanthopanax korveanum Extracts on Anticancer Related Cytokine Secretions
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Abstract — Stems and roots of Acanthopanax koreanum Nakai were extracted with water and treated on immune cells in
order to determine their immunomodulatory activites. Various Th-1 type cytokines were measured using ELISA including
interleukin (IL)-2, IL-12, interferon-gamma (IFN-y), and tumor necrosis factor-alpha (TNF-o) secreted by dendritic cells, T-
cells, intestinal epithelial cells, natural killer cells, and macrophages. As a result, there was a significant increase in IL-12
and IFN-y, secretion, but there was no change in the secretion of TNF-o.. Additionally T-cells slightly increased the secretion
of IL-2, but there was a significant increase of IL-2 in intestinal epithelial cells. Therefore, our results suggest that A. kore-
anum Nakai may act as an immunomodulator by stimulating the cell-mediated immunity which can help the immune system

defend against infections or cancer cells.

Keywords [ Acanthopanax koreanum, Cytokines, IL-2, IL-12, IFN-y

QW 22 (@71, Araliaceae)ell SallSle 7S AL
o] mofo] Qatal vl FARS 8 o2} &5 HelME 94t
D

FA] wiEel] WY, B L telghar 2T Fi)

o] HEe AFHOE B, Y ¥ AFBAOR A

2

%%
on, MR AAE, Frtels, 8, FF, G, 7, A
o ol AbgElo] Sheh1? erbls et Aeln 25 B8

5T AR, g Alote] Aldgo}, Yo B Fol FxEstH, =
Well=, A 271 (Acanthopanax koreanwm Nakai), 3'E 2 7}3]
(A. divaricatus var. albeofructus), 7}* L 7}3|(A. senticosus,
Maxim) 5 100350] A L= Auls 3 ok 7px) o=
1960Ath #jxjo} 78k} Breckmanell oJsiA ¥ 282 g}
Ry o]g) AAIR o R 5 W] A&l ot S-Euetel=
AT 18] =4 o2 AoR deA Qut AT =7
A= A Q7 8] AR 0 &= acanthoside D, syringoside,
ariensin, chiisanoside 5¢] R 15 o] Q)3

Qhel Wery Az QA vhel Wi E] AL el

#R efo) y3 F-o= AAjelAR
(A3h) 02-970-5655 (Z}2~) 02-975-3159
(E-mail) wbpark@swu.ac.kr

232

s = PAAES) e 25 Qs 24 39t Holnke-
= YoFIth= vl 7|25 7oL Slok A o AR e EAst
T WA T TUAEE RSkl BN A TA
S} RAAks) A 3E (natural killer cell, NK cell) 5ol 2J3F A3
A Wer1se] @At a5k 9k $hS Tz B3t
Hg o] F A= A A A X (antigen-presenting cell,
APC)2] ojgdo] Mafw]ojont sh=H], 541" A3 (dendritic cell)

= AR5l SAAAAFEZA resting/naive T-HES] 7
23} activatoro|™, o12] 714 cytokines #-H|stch 10

TA¥E= 4] CD8Y, cytotoxic T(Te)AE2F CD4™ helper T
(ThyAEZ R Pk ANk F2 TeAE7F A
3273 MHC class 1 87 A3d FoF S A2go =z
o]FofX ] olggt Te-MEZe] kst &3t 8l Th-HE=Z
] AAE cytokine(interleukin-2)2] =+°] 231t} Th-Al
¥ #0]5+= cytokineo &3] thA] Th-1 type(IL-2, IL-12,
IFN-y, TNF-a. 5)3} Th-2 type(IL-4, IL-6, IL-8, TGF-p )2
2 Utk Th-1/Th-2 A ¥ 359 naive T-AEZHE
s}ab, naive TAE7F A= Fof] IL-12 A slellA] 73t
apd Th-1 A=, T4 A4 sollA] E3kshd Th-2 A=, &
seh}?
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Proinflammatory cytokines “34Fsl= Th-1 /‘ﬂﬁb A7
23 HoIL2-(cell-mediated immune response)S &S} IL-
2= CD4* T-AEol| sl AAE = T-AE AgIxtZ A, NK-
Al 9 B-AIEES] Ad7dS Sx18P, Th-2014 Th-10% A
AE FrEstal NKAIES E4ststo] Sk Hdols oA
oh gk S sk A MG A AlEe]] o)sto] At =
IL-12:= NK-AXE2E B4 3bshH, T-A| XLt NK-H 2] 2]t
IFN-yZ "3sH| sk= 74393t feAloloh. IFN-= W*"‘ﬂl{%
gsleb, IL-122] & T7HA1714L, Th-1 typ =713l
ok, &3 IFN-y= B-AIE 285101 1gGH) V%xﬂ M% el
3, cytotoxic T-AI2ES] YIRS =9}, IL-12&= [FN47k

k= Th-l A2 E3ks S7HA 5ol Wele) ks %
23} webd 1L-12 2 IFN-y= virus 5 AIE o 23 5
FA|Zo thEt %502] Wolo]l Fad JFS v TNFa
= ORIl ZHgsto] d5ke-S X8k, T2 B-AIE
o] BAJ3}e)| co-stimulator® ZFE-5h, ZokAE o] 2-g3o] A
SEAFHapoptosis) S SFE8H] % S99 Sl Th-2 A|EE
anti-inflammatory cytokine?! Th-2 type cytokine(IL-4, IL-6,
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Mouse dendritic Al3Q! Iymphoid A€ DC1 AlE<}
myeloid A|€2] DC2 M¥E A&tfshw oJyfsh mHedshyilo]
A AFEHE BoF Wkt 1283 rat A AU AL
IECs(intestinal epithelial cells)-6 A3, mouse T2 A ZE¢]
RAW 264.7 A3, A TAIEQ] JurkatT Al¥EE A 272
(KCLB, Seoul, Korea)ol| 4] #<F wkgkt}, £ Human IL-2
cDNAE transfection A71 A AAAIAIEZL] NK92MI A2
+ American Type Culture Collection(ATCC, Rockville, MD,
USA)elA -k gk,

DC1, DC2 ¥ Jurkat-T 4133 RPMI 1640(Gibco™ Invitrogen
Coporation, Carlsbad, CA, USA)°ll 10%(v/v) fetal bovine
serum(FBS, Gibco™)#} 1%(v/v) penicillin-streptomycing 7}
6H 37°C(5% COy/air)llX] B3It RAW 264.7 2 TEC-6 Al

+ modified Eagle's medium(DMEM, Gibco™)ell 10%(v/v)
FBSQ} 1%(v/v) penicillin-streptomycing 7}l 37°CollA] Hjo¥at
&I}, NK92MI= ribonucleosides®} deoxyribonucleosidesE 3
SH3}x] 942 Alpha minimum essential medium®l] 2mM L-
glutamine, 1.5g//, sodium bicarbonate (Gibco™), 0.2 mM
inositol(Sigma, St. Louis, MO, USA), 0.1mM 2-mercapto-
ethanol(Sigma), 0.02 mM folic acid(Sigma), 12.5% horse serum
(Gibco™) 12.5% FBS, 1% penicillin-streptomycins 7}l wF
3ot

MTT assay

WA E SMAT] A EE Aol s HE A2sto], MTT@S-
[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium bromide, 5
mg/ml) assay= 7d510] Aol st AR 545 RIS
o} 2, 1x10%cells/well® B2 MZS} A2 96 well plateo]
T8 thay 484131 &<t wikstal, MTT 842 50 w4 347h
sko], 4AIZE B3F 37°C, 5% CO, lF71olA wljerstalct. vk
S A7s &, DMSO(dimethylsulfoxide, Duksan)&-<4 200 p
A A7kl 101 &=l $, 595 nmelA| ELISA(enzyme-
linked immunosorbent assay) reader(Molecular Devices Co.)
E 5EEE S

ELISA(Enzyme-Linked Immunosorbent Assay)
Jurkat-T AM3+= 50 ng/m/ PMAS} 1 pg/m/ PHAZ 78] 1
olgle] AT 1 pughnie] LPSZ A= A7) . wiAZ 54417)
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Mol FEES w5 HE A Helste] 24x3F ik §,
A 100 W= F31 cytokine S8 AlEE ARSI 96
well plate®]] purified anti-mouse interleukin(IL)-12, anti-
human IL-2, anti-mouse TNF-o, anti-human IFN-y, anti-rat
IL-2 capture antibody(eBiosciences, San Diego, CA, USA),
biotin-conjugated anti-mouse IL-12, anti-human IL-2, anti-
mouse TNF-o, anti-human interferon-y, anti-rat IL-2 monoclonal
antibody(eBiosciences, USA)YS ARE310] AEuoF A5 29
cytokineS 57 3}3th  Anti-cytokine capture antibodyE
binding buffer(0.1 M sodium phosphate buffer, pH 9.0)°l
2 ugml == 3434 96 well plateNUNC Co., Rochester,
NY, USA)ell 50 mi/well¥] - 5, 4°Col| A aF=Rt W] 5o
coating®} A th. Tween 20(Sigma, Poole, UK)<& phosphate
buffered saline(PBSYll 0.5%(v/v)Y} %= 715t PBS/Tween &
dMOF plateE 33] A2 F, blocking bufferd! 1%(w/v) bovine
serum albumin(BSA)(Sigma, Poole, UK) 7}5}o] Ab&o4] 2
AR E<F WAI8I0IT). PBS/Tween S0 0% 33] A2 &, A%
Hik 50 miE 7ketar 4°CellA st WAIsISitE. PBS/ Tween
©= 43] M7 &, biotinylated antibodyZE- blocking buffer/PBS/
Tweenell 3145197 100 WiwellZ *2)a}e] 37°Col 147 &3t
W2 3FA ), thA] Al -8k 1: 100002 3] 3t streptavidin-
peroxidase(eBiosciences, USA)S- 100 pg/wellZ blocking buffer/
PBS/Tweenell 3)41sto] ¥l 1A)7F W] 3, PBS/Tween® & Al
2J5139t}. 0.03% hydrogen peroxideS $-3-3F 0.05 M phosphate-
citrate ¢35 2N (pH 5.0)°1 3,3,5,5-tetramethylbenzidine(TMB,
Sigma, Poole, UK)Z 0.1 mg/ml7} == A| %3 7| A gAS
100 pg/well® 231t} Stop reagent@ 2.5M sulfuric acidS
50 pifwell2. Fol 1523F WAl GANke-S SAAR] 5 96-
well plate reader(Molecular Devices, Sunnylvale, CA, USA)E
o]g-to] 450 nmelA SF=E ST
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Table I - Cell viability (%) of stem extract of Acanthopanax koreanum
(AKS) against cells. Cell viability was measured by MTT

assay
Conc.
(gm) 0 10 107 109 10° 10
Cells
DC1 100+0 101+2 99+1 98+2 96+1 96+2
DC2 100=0 103+1 100=1 99+2 98+1 97+2
Jurkat 100+0 100+1 101+2 98+3 100+5 94+4
NK92MI 100+0 101+1 100+2 98+1 98+2 98+1
IEC-6 100+0 97+4 92+2 90+4 92+4 91+4
Raw264.7 100=0 100+0 99+2 98+2 96+2 95+0

Table II - Cell viability (%) of root extract of Acanthopanax koreanum
(AKR) against cells. Cell viability was measured by MTT

assay
Conc.
(gm) 0 10% 107 10® 10° 10"
Cells
DC1 100+0 100+1 99+2 98+1 97+2 97+1
DC2 1000 101+2 99+2 99+1 99+1 98+2
Jurkat 1000 101+2 100+3 100+3 99+4 96+2
NK92MI 1000 102+3 100+2 99+1 97+2 96=1
IEC-6 1000 99+1 106+2 105+1 97+4 101+3
Raw264.7 1000 101+2 100+3 99+1 97+2 97+3

Ho} ALY A 2 o] gl 2E < 4= UITHTable I,
). wehr] o] A7e oz, HE] AEd 2 gafo] gl
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T-AEe] 243} 22 FAAAAMES] o] Aagx]ojopt
sh=tl, FAPAEE AEskE FhAa] Aok w3l o]
A=, Te-Al3E, Th-l type-Al3E 2 NKAIES 2A3} A)7)=
Ao gely up .20 B o= A A IL-12
walel| WA= Aderty] FEE2 JTS dohy] 918t LPS
£ Agsto] 2A=A171 AAF 2] Al (lymphoid) A1 7dA12EQ]
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DC2 A3zellA IL-129] #0]7} S7Feb7] Aldtehs 210 % vE}
Wtk 10 B gml 552 AKSE A2)3t 4% DC1 2 DC2 Al
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Fig. 1 — Secretion of IL-12 from DC1 and DC2 cells treated with
stem extract of Acanthopanax koreanum (AKS). The
extracts were diluted with complete cell culture medium
(CTCM) and then tested in triplicate wells. The cells
stimulated with LPS were incubated for 24 hr at 37°C and
the concentration of IL-12 in culture supernatants was
measured by ELISA.
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Fig. 2 — Secretion of IL-12 from DC1 and DC2 cells treated with
root extract (AKR) of Acanthopanax koveanum. The extracts
were diluted with CTCM and then tested in triplicate
wells. The cells stimulated with LPS were incubated for
24 hr at 37°C and the concentration of IL-12 in culture
supernatants was measured by ELISA.
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Fig. 3 —Secretion of IL-2 from Jurkat-T cells treated with stem
(AKS) and root (AKR) extract of Acanthopanax koreanum.
The extracts were diluted with CTCM and then tested in
triplicate wells. The cells stimulated with 50 ng/m/ PMA
and 1 pg/m/ PHA were incubated for 24 hr at 37°C and the
concentration of IL-2 in culture supernatants was measured
by ELISA.

& S, e FEES 3uAEdA MAPKse}
NF«B 425 gato] IL-88] Arks oAgtha e vl 9l
Ch2Y 32 Qitel M= IEC-6 /‘4]_1_01] Aol FEES s
IL-28] Fujo -5 ERIgh A3, FwofEd o= IL-29] wv]7}
S7FeRs 2& & & Agirk 10“g/ml 59 AKS ¥ AKR
e AR Ay 28] SRt 7kl AlFeislen, 5
5] 10°gmie] AKRES A2jgh 3¢ IL-29] #4517} 2.034 A4
3] ST S & 5 QUQItkFig. 4). dA, U] 27y
& ATE B8t e sk, 58 5 Sl
o vh= A H]EOHAH IL-29] 2H]5212 vlle- 9
] Sl Aiketa &

32
r1r ‘W

%E

.ﬂ

Mol FEE2 X2[8F NK-MES| IFN-y 24| Z&t
Th1-A3E 52 NKAEel] oJsfiA] Ak IFN-p= EH*‘HIE

5 slsi, IL-129] 98 57121711, Th-1 type HH5-5 &
gk}, g [FN-y= B-Al|3Ee] 2h8-3te] [gGHe] &4 Aiks

1

**k

Ratio of rat IL-2 secretion

0 1014 1013 1012 1011 1010 10 10¢ 107 10

Concentration of AKS (g/ml}

*kk

*k

Ratio of rat IL-2 secretion

0 10M 108 1072 10M 100 100  10°® 107 10
Concentration of AKR (g/ml)

Fig. 4 — Secretion of IL-2 from IEC-6 cells treated with stem (AKS)
and root (AKR) extract of Acanthopanax koreanum. The
extracts were diluted with CTCM and then tested in
triplicate wells. The cells stimulated with LPS were
incubated for 24 hr at 37°C and the concentration of IL-2 in
culture supernatants was measured by ELISA.
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Fig. 5 — Secretion of IFN-y from NK92MI cells treated with stem
(AKS) and root (AKR) extract of Acanthopanax koreanum.
The extracts were diluted with CTCM and then tested in
triplicate wells. The cells stimulated with LPS were
incubated for 24 hr at 37°C and the concentration of IFN-y
in culture supernatants was measured by ELISA.

%231, cytotoxic TAIES] WAke E9F Frh 7pa) @71 o]
gk 2] NKAEES EAgslo] IFN-2] 2H]E FA
The Ba'8197) 9lon} Mool gl Az Barel vl ¢l
T} 2 Ao LPSE A=AIZI NKINK92ZMD-A ol A1 ¢
7t FEES Aol wjok Fo IFN«2 iCE % gt
o} 7 A3}, AKSE A3t 739 IFN-2] £4)7} 5 @2
2 34 7RIoH, 107 gml 559 FEES 74?40 =
IFN-y©] #0817} 248 @A3] S7Fsh= 2102 vepsdrh. AKR
& A2gt Aol= IFN«ye] #H)7}F oz 718kl o, AKSH
o E7F 57k tha Stk 10 gml B E o] FE

oAM= TFN-y2] #1171 O o] T7kshs 2la & = AT
(Fig. 5).

Mol £&528 X2I5t tiAMZ| TNF-o 2H| Z&t

Th-1 type®] cytokine 5] sF4Q1 TNF-ax= tha]Aazel] 2
sto] ASRESS Fx18taL, T-A|2E8E B-AIES] &38| co-
stimulator® 22351, Sk Eo] 2-g3510] A EAF(apoptosis)
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Fig. 6 — Secretion of TNF-a. from RAW263.7 cells treated treated
with stem (AKS) and root (AKR) extract of Acanthopanax
koreanum. The extracts were diluted with CTCM and then
tested in triplicate wells. The cells stimulated with LPS
were incubated for 24 hr at 37°C and the concentration of
TNF-a in culture supernatants was measured by ELISA.
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