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The comparative study of anti-allergic and anti-inflammatory effects by
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Abstract - Red ginseng(RG, steamed and dried root of Panax ginseng C. A. Meyer, family Araliaceae) and fermented red
ginseng(FRG, fermented red ginseng by yeast and lactic acid bacteria) are known to show different pharmacological effects
by changed composition of saponins through fermentation. We examined the effects of RG and FRG on [3-hexosaminidase
secretion, ICAM-1 expression, the mitogen-induced proliferation of lymphocyte from mice in ex vivo systems and HaCaT
cell(keratinocyte) proliferation to compare the anti-allergic and anti-inflammatory effects between both groups. RG groups
showed inhibition of (3-hexosaminidase secretion and ICAM-1 expression at 1g/ml, 10ug/ml and the same effects were
observed at all concentrations in FRG groups. In our study, RG increased LPS-induced B cell proliferation at 1j1g/ml and
ConA-induced B cell proliferation at 100 pg/ml but FRG decreased LPS- and ConA-induced lymphocytes at 100 pg/ml. We
showed that FRG increased the proliferation of HaCaT at 1, 10ug/ml but not by RG. These findings suggest that RG and
FRG might have anti-inflammatory and anti-allergic effects, which can be needed to proper clinical concentration to applied

to various allergic diseases and inflammation.
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OlAH(Panax ginseng C. A, Meyer)& Q7}u] U5
I (Araliaceae)d] 1At (Panax)ol &3t thaA 2%
A %{LZ&EH SHIEE 2Aoa TEx|ddo] Bxsli
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slel, At slo] AHSIRITE ate] # ofefary A
Ho Az & ZAeAFO]|E(ginsenoside) ARO 2 U
Z)aL 1oLy, A} Zofli= ARt A (acidic polysaccharide),
panaxydol 59| polyacetylene# A&, W=(maltol) 5
O] opulieAt REA i T T HARZUA 9 of Y
7HA] oFe g AR oRstaL Slnh olZ|dt AR 5 AR
dasol 4 Alxay F slektrt WgkEe] M=
AR Aol AAE7IE shar g Aejg Awe] o
o] Z718l7| = $th(Lars et al, 2008).

olxbo)| 2AY51= AFEUL =2 MG-Rbl, MG—Rb2, MG—
Re, MG-Rd¢} Z-2 EH 29 22|13 v (triterpene—
2 2| 1A o | =(malonyl —ginsenoside;
Zoll AHgArE Q]

1

oligoglygoside) ¢l
MG)QlH|, 34 Axst= 7FE a4
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MG-2] malonic acid”} o|EEHA Aol = G-Rg3, GRg2,
G-Rh2, G-Rsl, G-Rs2, Rh49} Z+& u]2k Al do] &
ol oz EAsHA Hrh. olfeh of|@A AR M=
7= B4R QA Bsi) S| HEA= oy, 9
wfAaat by oA, Aol 28 Fol R

025tk 9157l BuEo] 9lck(Nam, 2005; Sung
et al,, 2009), E3F FToll= FEHA A&, 719 A
g, W7 RAA ol et 34 2 mse] il
=3 Gl oledt As it ] FAollnt Exst
+ G—Rg3, G-Rf%} G-Rh2 9] “JEollA Uehh= At
A 4= Utk 7FsAel AZIE AL Ak(Bae et al, 2005;
Jang et al, 2008).

WdHer, T4k B83e W T4k Alxd AEE
& AWl A3 S5 Aol ohYel, Bifidobacterium
sp., Lactobacillus sp,, Saccharomyces sp, 52| QA
AU vAES] 94 G-Rh2, compound K 59| thAk=
2 A3 F B4E0R, ARl HEHOR ojejt
HE5o) o] e FlBAL LElA Hrk(Trinh et al,
2007; Yang et al, 2007),

w00 clopel St oFelay Aol 7
shaL el A sl BE 9 Byste] Hol2
of AA|= ZAFe] ofaof Apolo] vehd 4= qltk, o]F =
Ea7] floto] Qs AU 22 AR AdEolA
AU =S ol8stol Ta(fermentation)sh= TS
AA 2F AR AEoR Hg 52 77 W
24 Azl W A & ko] o] fRoj2] 1L Qlth(Kong
et al,, 2008), A, A% Iz 5 oA Fgt
N ES o83 Hav|Ed i AAEe] Aeda
5ol S7He HaAkES AU Be AT Asan
ofsf A@Adasel AsHe AlEsel MdEL ot
(Jeon et al, 2005), Bifidobacterium <& J-AHFO 2 Wf
BA FagHelA 2AES 9 18T WA= &
7 BaE v QQOow(Trinh, et al, 2007),
lichenifomis w52 WA =74 ool T4e &
sto] ARl HATAETGoINE LG AXEF
2 AN = Ao &2 YelY(Lee et al, 2005), Wa%
e AlE el B FES v Qle AAeltt

T Ade) =Aske] Aot wekd e, Ag

Bacillus

1~

&Rt AGFolA 9 defA AeE AA S7H71AL QL
Jolth(Heo et al,, 2008), ol AAI7F Fafgt o5
o A T WY Holn], H4H oz 14
Bl 2o 71 Ee ) TlE, ofEn) 2
So) muA 24 SO dHATS BE HHH Ho
T opgee mAe Aem dHA QUthLebovidge et
al, 2009; Fukamizu et al, 2009), 1#HP =z H oo
A 2T ol HISda, d95 28 2 LA &
I7F BAE I Q= A4S E(red ginseng: RG) I A
=] Ao osf F diAtE i wolde
AzHoZ e Za T AH(fermented red ginseng:
FRG)& ol-&3to] sz ad, s, ddeiA 4 1

4 B WA
S B frasta AdstA Addste] AR 4= e
= 517] SRt 712 ARE AlsstaAl skl

O b e

a=)

oo mx O
riot

AxF 9 A=

RBL—2H3(rat basophilic leukemia) A3+ American
Type Culture Collection(ATCC, Manassas, VA)oJA ¢
3}l 15% FBS, 2% penicillin—streptomycin(10,000 U
pen/ml, 10,000 1g strep/ml)& &7} MEM(GIBCO BRL,
Grand Island, NY) A%l R]of] H2F wjorstel o™, HaCaT
(human keratinocyte) A|ZEE 10% FBS, 2% penicillin—
streptomycin(10,000 U pen/ml, 10,000 rg strep/ml)<
A7Fst DMEM(GIBCO BRL, Grand Island, NY) AJ%H}
Aof| 22} wijokstglom 87C, 5% CO, 2L GASHATH

A 32BN TEN 358
TAFEE RGO A2t $4 T4 9B 10%9 74

=
(Faad, g auF=A3Ah S ARg-ske] 8AI7E 5¢t
18], 15% F74& ARg-sto] 8AIZE B¢t 23] F&3k3iHh. 5
=% A|2E 55(60~64 cm/Hg, 65brix) o] 4 3]
Sohm sue] Al 3 4skch UAIEe)(Continuous
centrifuge, Kansai, Japan)& o|&3to] ojx}ata 60C
ojgtoll Al MFHUE%(60~64 cm/Hg, 67brix)sto] 3
zolg HSagt, YA FRG ARE ol B
el 6ol BAI=E 7letaLl 95CollA] 2417 <t
AN & AR 1/20 pElR Hrlekl

N
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26CE fFAIstHA 3% et Has st M7t
] grujoFle ¥ g 7|(KF-500, st g 7])E o] &

sto] AR A (B EAG 85%% TAEE 15%)°f
1x10" CFU/g7tA| vj%% Sacharomyces cerevisise
(IFO 0309)&} Kluyveromyces lactis(ATCC 8585)%
1% 4zoz HEska 26 Coa] 5U7F wjorste] 1x10°
CFU/go| =5 sto] 2Astt, A kLol ofsf Hart ¢
2E Furac oA S WS 1/20 4R
H7eha 360 SASHIA 2% Beh BAS Sskct
W71 SARloRole W I (KP-500, HREY)E o
$jo] wraaAI(HTY AL 85%9F FAHE 159%)0] 110
CFU/g7tA vigE f
(299V Probi AB, Sweden), Lactobacillus casei(Shirota,
Yakult, Japna), Bifidobacterium longum(BB536,
Morinaga Milk Industry Co., Ltd, Japan)< 1X10°
CFU/g7HA] Hi%FE HE 1% 207 3F3shar 36 oA
57k wljoFate] fAkEa7E 1X10° CFU/g o]4o] Hx=
slaet b ALgsIAT,

S-Aat Lactobacillus plantarum

B—Hexosaminidase ¥H|% &3
B-Hexosaminidase #H|]5 Dastych -5(Dastych
et al., 1999)9] W) o8 ZAs% . RBL-2H3<
24—well plate®] 2x10° cells/well 2 E555}11, anti—DNP
IgE 200 ng/mlE& A&]3t t+& 37C, 5% CO; incubator®]
Al 16A17F vieksgict, ZF MlE25S TGCM buffer(136 mM
NaCl, 2,68 mM KCl, 0,36 mM NaHyPO;, - HO, 1 mM CaCls,
0.5 mM MgCly, 11,9 mM NaHCOs, 5 mM Dextrose, 1g/L
gelatin, pH 7.4) & 23] M3t & 7+ well & Tyrode's
buffer®} A|FS A2t & 30& B9 HMSA| AL o] &
DNP-BSA 1xg/mlE Arg3lo] A|ZE 37C, 5% CO,
incubator®f 30 HFE-A|7]11 ice bathol|A] 10& =<t v
5t & WSS FAAAL A 15 ulE 96—well plate
Sl 27]1 pelleti Triton X—100(0.1%) 200 ulE 24 well
of Wi 3 96 wellof 15 ul Y=t} AF=ola} pellet
o] &7l 96 Welloﬂ substrate buffer(p—nitrophenyl—N—

acetyl— B—D—glucosaminide 1 mM, citrate buffer 0,05
M, pH 4.5) 60 nl& €11 37C oﬂﬁ 1A)ZF wjoRA 7] ke ¢
O O 273/\]7;]]-4_

well®]| stop solution 150 &
105 nmollH FHEE 4siol, Aot o] B

S EEEAY BT A H YA A3 vl

HOE thE Ao &8l degranulation(%) & AFESHITH
% Degranulation = ODsupernatant/ (ODsupernatant+ODtriton X*IOO) <100

Western blot analysis

[FN-vE ©]-§-5t] HaCaT A|Z0| 45 &S = &,
RG ¥+= FRGE A2t A} 27 27} lysisslo]
30 (g2 TS AS & Bradford’s proetin assay'
o2 galAS Aekslgtt A3k ko] thlAS sodium

o

dodecyl sulfate—polyacrylamide gel electrophoresis
(SDS—PAGE) gelo| A7] %=3} & PVDF membrane &
Tank—type transfer unit ©|-835}¢] transfer 8}t o
Wz o] 274 % membrane 1A)7F 5QF AR&0f| 4] blocking
buffer(5% skim milk®} 0.1% Tween 202 8+-§-35F TBST
SNE A 3 7 A5 o] tigt 13} A (anti-
ICAM-1)E 7}3}F0] 1~2A|7F 2ot YA T o]o] 0.1%
Tween 202 -3t TBST-EH O 2 1087} 33] o4t AlA
5 922} A (HRP-conjugated anti—IgG antibody)ZS
A7 F<F Aol Al BheAIZIT ThA 338] o) AlE S
detection reagent(Amershamm)E- 7¥st 3 Fuji Mmedical
X-ray film(Biomax Light)o] =ZA|# 7 chl Al o] wka]
e salstor.

Keratinocyte cell proliferation
HaCaT ZHIE AN EZE 96-well plated] 1}X10°/well

o] FE& B3311 RGF FRGE ¥ E At & 27t
24 A7 FQF B Rt & MTT assay S ©]-85to] Al 54
o= S5

Splenocyte blsatogenesis

g o] ® AF oA 2% v E(splenocyte) &
96—well plated]] 5<10°/wello] E|E& E325}31 mitogen
O = 10 pg/ml LPSL} 2.5 pg/ml ConAE H7}ste] 212+ B
AZSH T AT AZZAAL ZHehch AA I 2
7)4= 200 W skef, 37°C, 5% CO, w704l 48417t vl
oF & 90 ul phenazine methosulphate(PMS; electron—
couphng reagent) 2} 25 ul XTTE 7}s}al, 3A17F ¢ vjoF
3} & XTT formazan®] AJAHE SHslo] A|EZZ24Y
salstoc.

rulo
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ant o oF
B—Hexosaminidase 4|5 u]X]&= g3

27] G| ¥hg-Z vi7Sl= BITEA £ (mast cell) 9] 3]
2B (histamine) ] 282 FefA] vH-9] W24 2
oA g=2olrt, H|ThA| = Y Es WSS
Aol ofal SAetE S wf, A|AEZEHO| FeeRI 4~8-4|7F
Igk 9 50| U&= 7 (allergen) T} AFste, AlZy Z
FEE o2 B EHA, TRt AR RIS &
B3t Church et al, 1997). ©] & [3—hexosaminidase
+ HITHA|EL ] A3t ofsf 5| AEtula A #H| 7]
tjol] YHHA O R jn vitro Ye|A| Whgof B3t AFH A
9] HIThA|EZ E3}9(degranulation) ¥H3-9] £Q 37|
A2 AT AL Qth(Matsuda et al,, 2002), & o)A
+ RGO} FRG7} o Ab=oll o3t HIThA| 2 o] rats] 117
of mjAl= 24 ARE golR7] 9Jste] RG £ FRGE
A g slal & Ao 9J3t B—hexosaminidase HH|
& Z74sk9int. RGE 1 pg/mlat 10 wg/mleflA] FRG= 1,
10, 100 pg/ml R4 ZHa S Ul ick(Fig. 1),
o= RG2 FRG7} 25 3l A=of 9Jgh uivkA|ze] &
e aE AaAFoEZN YA anE vehda
4= 9lom, RGO FRGE= F8 Fkof Ao/t 952 &
[}

ofi

ICAM-19] 1R v]X]:= FF

AERARAL ol2) @24 o) wio Fad
g ob= ANl FH P (glycoprotein) & G2 2]
Z}olof| wh} ZA| selectins, integrins, immunoglobulin
supertamily 3 Al 712 sAlch, AZRaAe)
40| o3l st ASHES] Wu] TS A5 vk
oAl 270l Lofuki= Fagt TAIE, ©] % immunoglobulin
superfamilyo] <38t= ICAM-—1(intracellular adhesion
molecules—1) 9] WEHL Z1F FFALY o5 H &
Hofshs Fa3 YO R ICAM-1 M| ZFARER0] Wy
M= g5 WHe-Z 2dsk=tl 24 A-&3HKoyama et
al,, 1992), 2 Ao A= RG £ FRG7} IFN-y @34
Ato] E7Felof| oJal 1 HaCaT A|£2] ICAM-19] ¥
271l dfstol 217t ol ke TIAEAE Selsiolct
AT RGE AsE 1 pg/ml} 10 pg/mlof|A] IFN—vyol
ofaf FHE ICAM-19] H&ES HAaAF oW, FRGE 1,
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Fig. 1. (a) The effect of RG and (b) FRG on secretion of 3
-hexosaminidase from mast cel(RBL-2H3). After sensitization
of RBL-2H3 cells with DNP-specific IgE for 16 hrs, cells
were reincubated with Tyrode’s buffer and RG, FRG for 30
min, and then stimulated with DNP-BSA for 30 hr. The
supernatnats were reacted with an equal volume of substrates
and the reaction product was measured at 405 nm. The
inhibitory effects of [3-hexosaminidase secretion were compared
with that of ketotifen fumarate. The results are mean + S.E.
of quintuplicates from a representative experiment(*p<0.05,
**p<0.01; significantly different from the DNP-BSA antigen-
treated groups).

10, 100 pg/ml ROl ICAM-19] HElS Fle ofEA o=
HaAFckFig, 2). ol#3t Ai= RGL} FRG7F HF
ICAM-19] ¥l oA] 285 F3f FATaLE el o
QJth= AL HolFm, 3—hexosaminidase 4|2 Z & av}
of| A&} Zro] ICAM-19] Wd XA-o|= RGL} FRGE| 4
SEoA o)zt Q5= & 4= Slth RG H FRG7} Y%
oF] &/gol Qlo] sk Ao R UEhA| ¢l 23]
AEEoA 22 UBWA o= olfe= 1o a4
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Fig. 2. (a) The effect of RG and (b) FRG on ICAM-1 expression in [FN-y-treated keratinocyte. HaCaT cells were treated with
RG or FRG in the absence or presence of IFN-y (20uw/ml) for 12 hrs. Total protein was extracted and subjected to Western blot
anaysis for ICAM-1 expression in protein level. Densitometric analysis of the immunoreactive bands. The control value was set
as 100 % and presented as a bar graph. Similar observations were obtained in two other experiments.

Hoj of5t APAR 2go] gAele] ATL 282 W Wﬂi~ LPS 2|0 o8} k7 182,83%% AlEZAS Lk
3 4 9] oz A=, 9L, ConA H]o] ofa) 151,85%% AlmZA]0] olof
[e]

9 Q}?_l?g}oilﬁ LPS¢} ConAZ} E A& m

Mitogen®] 9|3t Y Z(lymphocyte) 2] A EZ5-A]f53} 25 -3 dEE2-2 FlslgitH(data not shown).
Resting lymphocytes= 2|4 Ao &Jsto] SAJ3}== Fig. 3(a)o] 231 mitogend A E|5}A] e RG E=
A CIA proliferation®] dojdt}, of2|gt E/d3 Flei= FRGE ©5 H2|gh Addolile fo4 e AMESAd
mitogen—stimulated responsel|] &30} 44| gl 4 S YAl ghgtet, ey, LPSE A2jgt B g2 5

mitogenS.

210, o] mitogeno] E0|4 02 712 oJH lymphocyte
subpopulation®] ZA¥}5}4] cell cycle Go phase©] Al
Gy phase@ A}=+3FO Z X mitosisES Y2 A lymphocyte
population® F880l ST 5 ol ke ol
(Burleson et al., 1995). RG ¥+ FRG”} lymphocyte2]
SO S5 1A Qo] 8 e
ZH(spleen) O 2HE] H|AA|EZ(splenocyte)S E&|5t0] BA|
39| mitogen LPSQ} TA|3E2] mitogen ConA (concanavahn
B AFEo] AEEASE Z5toct, Aol A8 v

Ao 4] RGE 1 pg/ml HEoll A oAl 27} aats el
Wi, FRGOJA: 100 pg/mlofA] ©3]8] B il 24
< A2 AFH T (Fig. 3(b). ConAE AE]gt T Pt F4]
o] oA % RGE 100 pg/ml FEoA f2l491 F7F &
= el oL, FRG 100 #g/ml FrofAs= 23] T
Y SAE A FHFig. 3(c). o8 A= FRG
o] 3t % 55149} o] A=t UM AAglith= 2
o] Aoz F7HE S QLo FRGE 100 ug/nl
SEOA HEFY WoeS 23 A S Stk
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Fig. 3. (a) The effect of RG and FRG on proliferation of
splenocytes from mice. (b) The effect of RG and RRF on
proliferation of LPS-treated splenocytes from mice. (c) The
effect of RG and RRF on proliferation of ConA-treated
splenocytes from mice. Splenocytes from mice were treated
with FRG and RG respectively in the absence or presence of
LPS or ConA for 68hrs. The proliferation of splenocytes
was assessed by XTT assay. Cell density was measured at a
test wavelength of 450 nm and a reference wavelength of
690 nm. Cell proliferations were represented by the percentage
of control. The results are mean + S.E. of quintuplicates
from a representative experiment(*p<0.05, **p<0.01;
significantly different from the LPS alone or ConA
alone treated group).
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= FRG (ug/ml)
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*%

0.3 4

0.2 q

Cell proliferation (O.D. 540nm)

0.1

Control 1 10 100

Fig. 4. The effects of FRG and RG on proliferation of
keratinocyte. HaCaT cells were treated with RG or FRG
for 24 hrs. The proliferation of keratinocytes(HaCaT) was
assessed by MTT assay. Cell density was measured at
540 nm. Cell proliferations were represented by the percentage
of control. The results are mean + S.E. of quintuplicates
from a representative experiment(*p<0.05, **p<0.01; significantly
different from the control).

FUE AU7|= gt wEbA] FRGO| ARl QlojA
100 pg/ml ET Hrks= Aero] Akgo| A7 SA
ARGl tigt Qb fEE Tl FrbE

>

3L

=1

Keratinocyte A X 54| a3}

ZFA S A M| E (keratinocyte) = 1] H9]
QA AR mFofA WAy sh=
oj A= 283t QA 9 FeH Afo]<]

2o

=
E
| £AEH 7 Fuj~EL A (transepidermal water
(water—bindng capacity)©|
7} AZS|RtH(Schaefer
et al, 1991), JI8{E& o
2R ds dhe A9 4
AR A L) Al
1 pg/mla} 10 peg/ml oA
e AcHFig, 4).



331 o] e AolB F¥3H] 919 A9 Huf
ol o AP aEAIZ HaTAE T4 tE AR
o) 01§ slomA 553 o444 ok 4o
e}, olo] 2 e B4k W
2 FSHESol 71 A= Gl Eﬂﬁﬂ ao}iﬂ Sl BIEA
Eo| gk A oA HEH|E+= B-hexosaminidase -H|
% |, gl AL ICAM-1 e, A7
W7ol S0, ZPARANE SA5S AL vlmsioltt
% 10 pg/mlof Al B—hexosaminidase —Er
234 B9 ey
o, 8 AR BE sEoA oAl oA avkE L}E}
Walth, 28Ez T4 FadadAe 25 FdeA
ol
Al

o o
12
2
e o
a

AM—1 9HE oA

= gy} 9ok AFgE e 18U LPSo|| )3t B
zo] ZA Lo A BA 1 pg/mle 7}3513’4% Hha gk

0 pg/mlo A AAEIE YERH AL, ConAd] &gt
TA|E 2] ZA1L0) A ZAF 100 pg/mlo|A] Z7tEaE vt
18

34100 pg/mloj A QA ETHE el o g Yz

A5 B3k AGAE £ FEE] e mAE

et ‘EiE}. HaCaTH|ZE 0|83t ZFAR AN E 2450
g

= WAZA 1, 10 pg/mlo ARk JJE LER I, o]
3 AYE OEOHH'IH A EaSAl EAEkE 4E
o] Hefo] w11 agoA 2o l% LEb i
2 ApEEs, S4F 3 EagAe] alg= 100 ug/nlof A
AsEohs e aYE 2ol

o] -
e Ao

i 9lon

= 4TS
2 SA 2 HEEAY ARgel glo] Addt A3 4
29 45 9 & sk W A5t §S Zasia
shehelet,
A A}

B ol 247|940l A Usl= 2009W = AFelel 2
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