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Effects of Hot Water Extract of Chaga Mushroom on the Proliferation
and Cytokines Production of Mouse Splenocytes In Vitro

Pora Kim, Suk-Kyung Ko and Myoung-Yun Pyo#
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract — Chaga mushroom (Inonotus obliquus) has been identified to have various biological activities. This study was
performed to investigate the potential of chaga mushroom as a immunomodulating functional food. When mouse splenocytes
were exposed to various concentration of hot water extracts of chaga mushroom (IOE) with mitogens (Con A, LPS), sple-
nocytes proliferation was significantly increased. Also, IFN-y and IL-4 levels were significantly enhanced. Therefore, our
results suggest that chaga mushroom may have the potential of being an immunomodulating functional food.

Keywords [] Chaga mushroom, Con A, LPS, IFN-y, IL4

A e 715 o124 9 gl Aol ks &
0] A7), ASBRIALL, 7% Q14 o Aue] gh= -
B AFROled, WA el = AN ke A A
2 Bk 45AeS shu vk oleld A el
o] FPPEA, dokEe] kg, WY U sk S} ¢

2w gkt gaflelo® olsle] A AY W= ulAE)
A k2 WsPt dojd 4= ik, Ftelle X274 A7) 445
7 & AA=ZHEFE HelE W17 ZAsto] Jow 3
EAZ|AY ol2fst MskE st A7) aL Aol e yE
TN E BAE HEEtE e At ul-
L=

Z7PHA (Tnootus obliquus)e 22U Bl EHAI T A Al
o] &= thad A wxlt MAOR, Ak AdE]ellA] AlHE]
o}, Mgt 2o, $azlo|u}, Ilo)% 5o 9| 45~50%
o] FiL Fg Hte] Frigh Aol fxshs = ey
Alolct, Zfjof|A] AAFITH= Hals o7 glow, wial oot
o] dFoF A AdHellA] Addebd A2 FHg ol v} H

o

A=)
o=

5] o)Fol4|x

FR gl # F-o ARl
(A3} 02-710-9573  (F2~) 02-710-9573
(E-mail) mypyo@sookmyung.ac.kr

187

of AR 2] E7)of 7)sRs ZoE eiA] Qltt.
AA7HA] A7 vlEs APIAE B3 S-S A9 Al
548 Yehla AlEAa-e QA% Baslo] ik ek
2408} ola} A7l Y] FE 8-S FAatst 247 x|
95, Fdi,? IR0 FupolAl? Fv) w3k vk R
u} ok, EE A PALE 9, WEAEIVS Adni 4
#] Qltt, o9} Zo] 2R 2] theket e do] deAHA
71673 A% AAEA 2Rl gk o] ok gict.
B Aol A7) M lsd I Vs AR
o] 7FsE galshs AT Ao, AxpA o Al
A F52°] mitogen®E == v ALY SAF
7} cytokine(IFN=y, IL-4) 4450l w]x|= 98-S in vitrool A

=33k,

AEeY
AMEEE Y F=
AMEA] sl SIRIEE AdelrelA Felst A AE st
of Bg 3 v i 50 goll 33 SHF 11 718l 4=
Soll 83°CE FXI3haA 8AIZF B9t e FE3kaL o3
2 soisiol 1A} FE e Aa G2 FAbl 2 H]9 3



188 Ade} - u=7g -

A FH 112 F1te] 8gelA) 83CE fAske 4A13F
o AN 2EE F, oAuslel 2t FFAS AYULE 1, 2
A FEE oje) FAAZT F 200 Basigion], A
B2 A4 A7) A0 B e SNste] J7RHA
F5(0E)E WHEe] A8e] AHgstint.

AleF A 717

B A3 oA AFE3E A2k RPMI medium 1640 powder;
fetal bovine serum(FBS)> Gibco Co.ol4, Z12] 3L concanavalin
A(Con A), lipopolysaccharide(LPS)+= Sigma Co.°l|~], 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium(MTT)+ Amresco
oA F+913} 2™, Mouse IFN-y set, Mouse IL-4 set=> BD
BiosciencesellA] 78ISith. 718} Aok o8 Bl SHo®
st AgsISIE. A3 71712% CO, incubator(Sanyo), ELISA
microplate reader(ELX 800, BIO-TEK instruments) 5= ©]&
ak3ict.

6~77732] Balb/c 93 PR GRS Ropito} 3

Ao B2 AGEA TN AY SR 173 4
SN F, AF 1821 g0) AT Adlel AT AP
2

71
E2A9] & 21~24°C, £ 40~60°C, Horu )= 124)7F
(e} =]

=

HIZMIZY =X

uhe-20] HS A 0% AEste] W e] RPMI-1640 Hi
K| Hof] W31 frosted microscope slides® Zo} B EHS 7k
o] €4221(1000 rpm, 10 min, 4°C)a3Att. “d5hS AT
% A|ERAE] RBC lysis buffers 71ato] 4452 (1000 rpm,
10 min, 4°C)sto] A5 §AIX F A5ds AAsI.
FE o R wIAR 23] AlFstal FHE vgAREe] 10%
FBS7| 3711 RPMI-1640 Hi#|2-S- 7519 trypan blue exclusion
method?Z 4x10° cells/m/2] WA ZHo] B == 2433,

L Z2%o] gt Con ASF LPSO) 21 5%9) ujokA]
1S ou)Ad s A7 Con A 5 pg/miet LPS 50 pg/ml 1)1
72 ARF HjoRo R AEe] PSRt nIAAIE N (4x 10° cells/
ml)S 96 well plateo]]l welld 100 w2 718kar z+ wello| A 27}
HA 2250 557} 10, 20, 50, 100 pg/mlPF H 55 10%
FBS-RPMI Hlj#] o] 50] 7}akGitt. ] 7]ol| mitogen(Con A;
5 ug/ml, LPS; 50 pg/ml) == 10% FBS-RPMI A HE 7}st
B 79M7F B2 HIRKB37°C, 5% CO,)3IITE. MTT assay = A
FAEL] FAaAgol o3 MTT Aleko] $Hx]o] AN ==

formazan®] 92 SHT O M AEEA AT}l vIFAE F2
5 530l A5 ARgEH, 5749 A3} *H-thymidine uptake
assay®] A3} AR Zo® RaEo]® glomg B o
A o] WS o] gate] AT =, Wik F 7 welld]
MTTE-9 @ mg/ml)y& 50 WA 7Fstar 4x]7F -5-<F ujFst $-of
24322](2000 rpm, 5min, 4°C)3to] A5 NE A ASAT
Dimethyl sulfoxide(OMSO) LM welld 50 WA 713k 105
o[ufle]l ELISA microplate reader® 337 (570 nm)S 573331t}

Cytokine(IFN-y, IL-4) M5 &3

A% vk F ether AR & v1S T4 0% A&
ato] 9lo} & WO nIA NS ZASE T, 24 well flat
bottomed plateo]] A3 500 wi(4x 10° cells/ml)yS 7FeF3itt. 1
AIRE HIFB7°C, 5% COL)te] RFYAIZL 5, 7 wellellA] [7FH
A FE2E9 FEE57} 10, 20, 50, 100 pg/mlZF H 5= 7)ska,
A IAIZE 5 Con AG pg/ml)s 7kato] 481131 &1k wieksio]
A2 ufjefels -70°Cel| RkshHA] ARESISIT). BD Biosciences
ol A3t sandwich ELISAHe] F=3}0] wljoked 9] cytokine
AAes =438tk %, anti-mouse IFN-y monoclonal
antibody %= anti-mouse IL-4 monoclonal antibodyE 96 well
flat bottomed plate(Dynex Immulon 4HBX)ol| E=3X3F &
acetate plate sealer® 2 3}o] 4°CollA sl whx|3 &
washing buffer® 53] H1= 33] MH 3t 2} welloll 200 p/2
10% FBS-PBSE 718kl 1AIRE F<F Aok wh=]alqict. 33
AH 5 vPgAIES wjdso] A2 widtE 2 wellell 100 W)
duplicate® 7}slar, HFAE 24337 Y84 recombinant
mouse IFN-yE 2000, 1000, 500, 250, 125, 62.5, 31.25, 0 pg/
m/, recombinant mouse IL-4E 500, 250, 125, 62.5, 31.25,
15.63, 7.81, 0 pg/ml F5% 3]433810] 100 p duplicate® 7}13)
% plate=S acetate plate sealer® 5310] A-2-ofx] 2471 HEX]
I3}, IFN-y 53], IL-4= 38 Wk AJZ$t & biotinylated anti-
mouse IFN-y polyclonal antibody 5=+ biotinylated anti-mouse
IL-4 polyclonal antibody®} streptavidin-horseradish peroxidase
conjugates F&F 412 GNS welld 100 p 7131t} Lo
A AR B3 5 plateE IFN-p= 108], IL-4= 78] A3k
t}. 3,3'5,5tetramethylbenzidine(TMB)¥} hydrogen peroxidase
£ AR AAel B AlolA 7 welld 100 w7t # A,
SFzael] 307t WA 3 50 wel 2 N-H,S0,.E 718l vkg-& A
A7) TS 304 ool 450 nmellA] ELISA microplate reader
£ ARgslo] FHEEE sl AR RN E Ao R b
oFoll 9] cytokines(IFN-y, IL-4) &kS AM=5}3ict.

SHizA
7 Age) kel Birsh EEVAS ok, o)

J. Pharm. Soc. Korea



AR G5 FEEC] HIAIE

253} Cytokine 4350l mx)= 93k 189

ZfolE Student t-tests ©]-8-5to] F2ld& sl

NyzY ¥ D@

HIEME SAISO) iXls 2l
A R FEEAOBF] AL 54, Con AR 52
= T AIE ¥R 9 LPS®E 5= B AR HEgel vA=

IS o) -r]’o‘}oi in vitroollX WA Lol IOERES: 71817
wjoFslAu, mitogen(Con A, LPS)#} IOES- Ao #2ja}o] uf
Fet T nFAHREY] FAHEE MTT assay= S350 1 4
7= Fig. 1~3] YERNATE.

Fig. 1014 ¥z wke} o] A4 mhe-20] Ao ofn]
mitogen® = % gefx] Aol @o] Akg3h= Con A ¥5= LPS
= Frlslod wijekst o] F3% o] mitogens F7VEHA] ar
HPA S vjokst 72o) E-4% Bt 3o} mitogenol] &l W]

ARE S2l0] T7RERE 1S ER1E 4 Al vlgAlEe]] IOE
S SEER Tlelo] 22131 vk § Y FEEdo] HIEA
SRS wjFeh tiEre] SRkl wlste] B tellA] el
Al F71Eem 53] 100 pg/ml FEoAE #A3) S7HE

| = 2o gExl oy

ot oleg Az We] 24 gAo

Atz A }ﬂ | AR A4 FE g0l ARl g
=2 912K mitogen)© & 2Hg3to] HIFA|E FA5

& PR 7;% ot %= .

S kgl v

A SR ok 1] S1) okese] uiES] 10BF

0.8 O Media
B conA
0.7 K LPs
T 3 10e
< 06
o
N
[fe]
= 0.5
o
O 04
c
S
T 03
k3
2 02
o
017
0.0

10 20 50

Concentration of IOE (ug/ml)

Fig. 1 - The effects of IOE on the proliferation of mouse splenocytes
i vitro. Mouse splenocytes were stimulated without
mitogens in the presence of various concentration of
Inonotus obliquus hot water extracts (IOE) for 72hrs.
Control group (Media) was cultured without mitogens and
IOE. The splenocytes proliferation was assessed by MTT
assay. Results are the means+S.D. of 3 different
experiments and all experiments were done in triplicate.
Significant difference from control (*p<0.05, **p<0.01,
#p<0.001).
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Fig. 2 — The effects of IOE on the splenocytes proliferation induced
by Con A i vitro. Mouse splenocytes were stimulated with
Con A (5 ng/ml) in the presence of various concentration of
Inonotus obliquus hot water extracts (IOE) for 72 hrs.
Control group was cultured with Con A alone. Other
legends and methods are the same those as described in
Fig. 1. Significant difference from control (**p<0.01,
#p<0.001).
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Fig. 3 — The effects of IOE on the splenocytes proliferation induced
by LPS in vitro. Mouse splenocytes were stimulated with
LPS (50 pg/ml) in the presence of various concentration of
Inonotus obliguus hot water extracts (IOE) for 72 hrs.
Control group was cultured with LPS alone. Other legends
and methods are the same those as described in Fig. 1.
Significant difference from control (**p<0.01, #p<0.001).
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Fig. 4 — The effect of IOE on the IFN-y production from splenocytes
stimulated with T cell mitogen i vitro. Mouse splenocytes
were cultured with Inonotus obliquus hot water extracts
(IOE) in the presence of Con A (5pug/ml) for 48 hrs.
Control group was cultured with Con A alone. Cytokine
level in culture supernatant was determined by ELISA
assay. The results are expressed as the means=+S.D. of 3
separate experiments (duplicated for experiment). Sig-
nificant difference from control (*p<0.05, **p<0.01).
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Fig. 5 — The effect of IOE on the IL-4 production from splenocytes
stimulated with T cell mitogen iz vitro. Other legends and
methods are the same those as described in Fig. 4.
Significant difference from control group (**p<0.01, #p<
0.001).
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