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Effects of Ginseng Radix Extract on the Cytokine of Experimental
Asthma induced by Ovalbumin

Sang Yeob Han, Sung Hui Byun, Young Kyu Kwon, Sang Woo Shin, Seong |l Suh’,
Taeg Kyu Kwon', Sang Chan Kim*

College of Oriental Medicine, Daegu Haany University, 1. College of Medicine, Keimyung University

This study was performed to investigate the effect of oral administration of GSRE against the asthma. Asthma
was induced to Balb/c mouse by i.p. injection and aerosol immunization with ovalbumin. It was observed the change
of the eosinophil number in the BALF. Concentrations of IL-4, IL-5 in BALF and splenocyte were assessed by ELISA,
lgG and IgE from serum were calculated by same method. Concentration of IL-4 in splenocyte was significantly
decreased in GSRE group compared with control group. Concentrations of IL-5 from BALF and splenocyte were
significantly decreased in GSRE group compared with control group, respectively. Level of IgE in serum was
significantly decreased in GSRE group compared with control group, but not IgG. We found that the effect of GSRE
extract in asthma was implicated in reductions of iL-4, IL-5 released from Th2 cell, and decreses of IgE, from plasma
cell. These findings suggest that GSRE extract can produce anti-asthmatic effect, which may play a role in

allergen-induced asthma therapy.
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= ZHE Loty s,
Balb/c moused] ovalbumin® & UHEVIY HAG Fukst &
BALF(7) &3 ZAZ A, Bronchoalveolar avage fluid)oll Zx8H=
eosinophil, IL-4, IL-59] 3}, &% & IgG, IgE9 w3l
splenocyte®} 114, IL-59] Rulztg Bl /98 e 434
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Havkss =t Azt 10mg/ mé(PBS) <]
ovalbumin(Sigma, USA) 549} Alum(Imject® Alum, Pierce,
USA)S0u, PBS 50uE EZFALE immunizedlHrt. 14} HE
75 &, WY boostingE {5l 148 & YT YU OF 27}
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Scheme 1. Experimental Design.

4. Inhalation

1.0% ovalbumin in PBSZ Nebulizer(Omron, Japan)E 25
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FEE ERQ Cytokineol m)x]& Fgk

5. Woio) &%
Heparinized capillary tube(Superior, Germany)E 0| &35}
mouse®] FQALE Ay MES e, 15wl tubeo] Eof
8,000rpmC.E 10827+ AAHEEIGINCE 45N JEF A -7
0Co 25K

6. 4ESES 314 5 BALFAF

Mouse9] 779} ASHREE whH AZRE B F,
BALFE 2|5i9iT}. &, B1919} 50| 5RE FH3lL, 7)1 BA
= Mgkl BEAHA

off 24G needle(Becton Dickinson, Korea)e
U, oEE dusl 52 % I EDTA
(Ethylenediaminetetraacetic acid)£% & 5004 E B2 & 7|84
WE 41918l up & downdlod BALFE ¢Qirh ol € 63) gi=
Bl 217] ThE 3709) tubeol] BALF 1néd F 3t &, 71a HA A)

Z 3t 1me9) BALFE 4,000rpm . Z 387} FH2EISlod, cytokine
EEE ¢ 45U 70T BHSIRIL pellet LA
BALFS} X AMSHZIA W & H A%t

syrmgeoﬂ

7. Spleen?] & X splenocyter]F|

BALFE A Zgl ¥, moused ALE F75lH spleens
HE&ESH Ch, 5m9 RPMI 164001 spleeng &2 TS, 0|23 &
MABIL cell strainer(10ym, Falcon, USA)E AlE8KH &
mashsCE O0]& 4,000rpm e E 327 AU EE|SH Z, ol
A3}t pelletol]l RBC lysis buffer 2m-g& @11 2827} BIX] &, 8
o] RPMI 16402 WS & 4,000rpm Q.2 327 QA1E)EH 4
S AAHSKHTE 2t pelletoll 10mS] RPMI 1640€ @2 &,
cell countinggikd & & 5x10°70 & 24 well platedl] 2F51 wit

5IA

8. Eosinophil&H

BALFE 4,000rpmC 2 327} AAEPFK] MJERS M)
1L pelletol]l RBC lysis bufferE 00/112%1_‘11 vortex &
7+ WRIBIETE of 7)ol 800142 RPMI 1640E €2 &, 4,000rpm
2F 387 ALEZSIH, %0—’1‘{3—_ HE] A, pelletolls 1nedl
PRMI 1640 Eof & E50] & F 20uE FBIL, ol7]of thA]
trypan blue(Sigma, USA) 60uE TASIA cell countingdlATt. &
5807 7t A MY 410719 cellg  F 3l
cytocentrifuge(Wesor, USA)oll &H, 550rpmQOZ 5871 Y42
2lgt t+e, Diff-Quick staining(Sysmax, Japan)C.& @EAU3LL
fixer(Biomeda, Canada)Z& 1080l gl & eosinophild] 48

St

9. Antibody&H

1) Microtiter plate (96-well)oll ovabumin(Sigma, USA) 542/ m{
PBSN(PBS+sodium azide 0.02%)E welled 100444 B 11 4°Col
4 overnightl] coatingglil, PBSN OF, 3z} AT



el - WM E] - AET - AT - A8 - AR JaT

2) 96-well platecil 1% BSA in PBSNES 150u¢/wellS E& |,
37°ColA 1R1ZF HiQFSE &, PBSNQR, 3Rl AH38I%c

3) ABEEY eold FulF Hoio] AEY sampleS dilution
buffer (0.1% BSA in PBSN)E 3]4F & 37TolA 3417} 0]4}
HHSA1Z) %, PBSNOZ 3xk A& 351990t

4) IgG, IgEQ] antibodyZ dilution buffer® 3415k welled
10040Z 7V5}H1L, 37°CollA] 2817} wHQSh &, PBSNO.R 3a}# Al
R

5) 71&9Q1 pNPP(p-nitrophenyl-phosphate)& carbonate buffer
(pH 9.6)0ll 1mg/mE =i 2+ welled 100pl/well 718 &, 158
(IgG), 12A17HIgE) vl F8}1L, spectrophotometer (Tecan, Austria)
& OD(Optical Density)ar2 SH6IGTE (405nm-492nm)

10. Cytokine&H

Substrate

B

Scheme rocedure for Cytokine Measurement.

1) capture antibodyZ platecl] coatingsl?] 5k, 96-well
plateofl TL-4, IL-5 Z}Z}9] capture antibody(Parmigen, USA) 2ug
g 1M PBSo| =o ZF wellyd 50 @3, 4204
overnightdl1, PBSE 3x}H AASIAC
2) 1%2] BSA(Sigma, USAYE 7} welled 20004 @11, 37°CollA]
1A17F uR¥SIo] blockingdt =, PBSE 3xla] A& 819k

3) Aauly 7o)lA) ZH]8F BALFY] AFS sample 100,004}
2 3JA51d 7 welled 500 Wo] 3417 wiekel &, PBS tween
O F 3z AMEsIN o, dFuP 804l FH|SH Splenocyter
-/+ovalbumin 1% in RPMI 16400] 72417} wijerdl wiAIE 2+
welled 5044 Eo] 38171 HiSE &, PBS tween Q.2 3AHH MA
SIRArt.

4) IL-4, IL-59] detection antibody(Parmigen, USA) 2ug& 1mé
9] PBSol| ®=od 2} welled 5004 @1, 37°ColA] 1417} sigst
1, PBS tweenC % 3l MAHBIRITE
5) Biotinoll E0]4 & Zr= avidin-HRP(Pierce, USA) 10pgS
AAEFS 10no]l =0 wellld 100E B4 302 wiSt
PBS tweenQ 2 33|, J12]1 PBSZ 334 A3
6) FA49 71EQl OPD peroxidase substrate(Sigma, USA) 2
different tabletsS 20m{Q] AIXIEZ 0] =0, 2+ wellld 100404
w1, 158 & spectrophotometer (Tecan, Austria) 2 ODgtS &
Holrh (405nm-492nm)

Jor o>

N{sé}\ng]

1. BALFOIA9] eosinophil®] 4% #H 3o} mAl= gk
BALFollA{ eosinophil®} < normalFollAl:= 13 = 9.5474,
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controlFol A &= 166,67 + 32727, GSREoll A1+ 148 + 28.627H
Z UERJTE Controli22 normalZofl Hlwsied G944 A &
7¥14et. 1813, GSREZE controli#ofl HI ke 24k A
g VIERNRLOLL FadiE Hatg UBRIXE R it
(Fig. 1).
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Fig. 1. Eosinophil counts in BALF of each studied groups. Mouse was
immunized i.p. with 50 & of OVA at days 8 and 20, and challenged via the airway
with OVA (0.1% ovaloumin in PBS) on days 21, 22, 23, 31, 32 and 33. Data are
presented as the mean = SD of three separate experiments (n = 5 for each
group) ™P < 0.01 compared with normal.

2. BALFOJA1Q] Interleukin-49] ¥H3lol| njR]= @&tk

BALFo|419] IL-49] &2+2 normaltoll thet HIEE 2FES)
&t A8ZAT normal2 1.000 + 0.0152, controloljAl=
1.089 + 0.0198, GSREZol|AJ = 1.0808 + 0.03810}%iC}. Control?
2 normalFe] B1uSl [FOAEUA IL49] =EG S7HIHS
L}, GSRET2 controlol] H|ugkd FO4U= H3E LIERRXR]
RITL(Fig. 2).

IL-4 levels in BALF

Foid increase (Refative to Normal)

Normal Controt GSRE
Treatment

Fig. 2. luterleukin-4 concentration in BALF of each studied groups.
Mouse was immunized i.p. with 50 w of OVA at days 8 and 20. and challenged
via the alrway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23, 31, 32 and
33. Data are presented as the mean + SD of three separate experimenis (n =
5 for each group) ™ P <001 compared with normal.

3. H]AM 29 Interleukin4ol] B]X]E &8k

SplenocyteE vl &FSH iAo A Q] IL-49] 2+ normalir-ol]
Uish vigE (PESIHEE AEZE T normali#2 1.000 + 0.002,
controlTo| A& 1.012 + 0.004, GSRETZOIA]E 1.0032 + 0.002%
th. Controli*2 normalofl Bladled FOEUA 149 $28
E7H171 2, GSREFE controlol] H 5l 1L-49 $5S 29
HUA BAAIZACHFg. 3).
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iL~ levels in Spienocyte

1.02
1.015
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0.885
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Fig. 3. Interleukin-4 concentration in culture supernatant of
splenocyte each studied groups. Mouse was immunized i.p. with 50 we of
OVA at days 8 and 20, and challenged via the airway with OVA (0.1% ovalbumin
in PBS) on days 21, 22, 23, 31, 32 and 33. Data are presented as the mean *
SD of three separate experiments (n = 5 for each group). ™ P (001 compared
with normal, #: P < 0.05 compared with control.

4. GRARZE U3 HIZHZY Interleukin-4o] BX)= Qat
OVAE XZI$H splenocyte®] HIUMNZT [L-49] B2

normaloll ti3h HIEF AP AEZT normalFS

1.000 £ 0.041, controliZollAl& 1.026 + 0.0536, GSRET-0j| A+
10618 + 0.030Z RF RAUTH dHE LIERHA] AUTHFig. 4).
IL—-4 Jevels in Splenocyte incubated with OVA
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Fig. 4. Interleukin-4 concentration in culture supernatant of

splenocyte with OVA each studied groups. Mouse was immunized ip. with
50 wg of OVA at days 8 and 20, and challenged via the airway with OVA (0.1%
ovalbumin in PBS) on days 21, 22, 23, 31, 32 and 33. Data are presented as the
mean * SD of three separate experiments (n = 5 for each group)

=13

5. BALFol|A419] Interleukin-59} ¥ 35l nlx]&=

BALFol|A1Q] IL-59] ZF2 normalT=ol TS HIEE AVE3}

rt A8 A normaliS 1.000 + 0.022, controlZ*ol| A= 1.135

t 0058, GSREFolAl= 1.023 + 0.022701rt. Control? &
normaltoll HIEEKA RAGUA IL-5Y &g E7H1712H,

ARO O

GSREZ-2 controld]] 8] TS T

ZiCHFig. 5).

3k IL-59) QI UA TAAL

6. HIZAEY] Interleukin-50f O]X]&= &gk
SplenocyteE uiQFSH HiAloll 419 IL-59] &}

st BIEE AFF3EIcE AEZA D normal2 1.000 + 0.0162,

control ol A= 1.048 + 0.024, GSRE-oA{ = 1.001 + 0.0150]%)

Cl. Control7*& normal o] H] Z5kd K94 Q A [L-59] 458

TOE

g
IL-59] s}t

A=A
ST

normal 70|

E7A173. 27, GSRET-E controlo]] B) i

Pyl
TS

Q
T

st IL-59] 4 9]

GUAA A CHFig. 6).
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Fig. 5. luterleukin-5 concentration in BALF of each studied groups.
Mouse was immunized 1p. with 50 w of OVA at days 8 and 20, and challenged
via the airway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23, 31, 32 and
33 Data are presented as the mean + SD of three separate experiments (n
5 for each group) * P (005 compared with normal, #: P (0.05 compared with
control

iL.-5 leveis in Splenocyte

1.1
1.08
1.06
1.04
1.02

Normat)

0.88
0.96
0.94
0.92

Fold Increase (Relative to

Control GSRE

Treatment

Normal

Fig. 6. Interleukin-5 concentration in culture supernatant of
splenocyte each studied groups. Mouse was immunized ip. with 50 ug of
OVA at days 8 and 20, and challenged via the airway with OVA (0.1% ovalbumin
in PBS) on days 21, 22, 23, 31, 32 and 33. Data are presented as the mean =
SD of three separate experiments (n = 5 for each group) * P (005 compared
with normal, # P (0.05 compared with control.

7. SHAAEE BUISE I &AM 9] Interleukin-50]] ©|X]&= @&k

=] o
OVAE XXt splenocyte®] itz IL-59] ghHES
normalo] tieh HIEE 4PE5I¥ct A8ZY normal
1.000 + 0.004, controlollAlE= 1.000 + 0.004, GSREZ-0]A]=
0997 + 0028 25 {o¢t ZHE VERIR] QIUTHFig. 7).
iL—5 levels in Splenocyte incubated with OVA
101 -
1005
£ 1
2 ogos
iﬁ% 099
> E ouBs
g2 oo9s
g o9
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096 L _—
Normat Control GSRE
Treatment
Fig. 7. Interleukin-5 concentration in culture supernatant of

splenocyte with OVA each studied groups. Mouse was immunized ip. with
50 w of OVA at days 8 and 20, and challenged via the arway with OVA (0.1%
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33 Data are preseniod oz e
5 for each group!

ovalpumine in PBS) o days 21, 22, 23, 31, 37 and
mear + SO of three separate exper: MO'W n =

8. €4 Immunoglobulin G2} W3l v|x|e= HEF

g5 & 1gGY &2 normalito]l theh BIGE 4HEBIA
A AT normalyS 1.000 = 0.002, control oA 1.266 +
0.032, GSREZAA &= 1.235 + 0.0360]%1r}. Controli>&
ol Hlasld FAYGUA 1G] #+£& £7141312M, GSREF
2 controlo]l H|wEkd FYEUA HIE UERIA & 51N
(Fig. 8).
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Fig. 8. Immunoglobulin G concentration in serum of each studied
groups. Mouse was immunized ip. with 50 @ of OVA at days 8 and 20, and
challenged via the airway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23,
31, 3% and 33 Data are presented as the mean = SD of three separate

experiments (n = 5 for each group) ™ P (001 compared with normal
9. €& Immunoglobulin EQ] ¥ 3lo] n]i]= Hsk
g4 & IgEQ| 82 normalof tig BIEE AMH5I9CE

AEZ A normals>2 1.000 + 0.207, controloAl= 7.114 +
0.888, GSREZA| A+ 4.336 + 0.5250|%IC}. Controli*& normal
of vlasly FAHUA IgEY =58 E7A131 M, GSREZS
controlof] B8k IgEY] 4=FE FAMUA ZAAIZACHFig. 9).
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Fig. 9. Immunoglobulin E concentration in serum of each studied
groups. Mouse was immunized ip. with 50 g of OVA at days 8 and 20, and
challenged via the airway with OVA (0.1% ovalbumin in PBS) on days 21, 22, 23,
31, 32 and 33 Data are presented as the mean + SD of three separate
experiments (n = 5 for each group) * P <001 compared with normal, ## P
<001 compared with contro!
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ABFEEC] Ovalbumin® 2 F¥ WRY Cytokineol mixl&= &t

Y& internumi} FHE= A L= matrixZ S04
 —y

SHA
HE Exlisk=tl, ole S4Tel BAA HEoln, M
Q] major basic protein(MBP)o| ¢tFxo] U1, A}
eosinophil cationic protein {ECP), eosinophil protein
X(EPX), eosinophil peroxidase(EPO), eosinophil-derived
neurotoxin(EDN)E9] M ETHAT  0]Qof

protease, collagenase, elastase, arylsulfatase B, histamine,

ogt

o e =
0
\a e}
=

gl rXL
g

of
phosphatase,

phospholapase B D, catalase, non specific estrases2] D]-OE"F a
Aa7b AU ol E HANIZA| FZ Boishe AEHhE0]
MBP&= 7|28 We] M 28 Ao, HZAM 2 %@% L
BRI, 5¥71F(basophil) ZHE histamineE FEIAIZIC) 0}
el = Guinea pigo|AlE 71 2A HE29] o] ARAIFIH,
A2y FHEZMZo) 58 g Liepdrt ECPe 7IEgutY] HE @
= BolohL, MBP2L= 2] F 9 vighd Z(mast cell) 2 HE]
AEHIS S2]A17]t) EPO= &28 HZA Zo AEE =M
S UERIZIE dhl, MBPLE ECPAIE sl ol rIXle HE
931 A2, EDNO] MalojAl9] Hgha eedz] ni

@Al 7190l S
g 4 AL of THFollA Fie] ol
cHeio] A Em] SOl BEel /s 09l FE gol2
IS 97)8o] 28 MEEH TIOEA major basic
protein(MBP), eosinophil cationic protein (ECP), eosinophil
peroxidase(EPO), eosinophil-derived neurotoxin(EDN) &&
eosinophil protein X(EPX)E0] Urh HAlgolojid dEXoR
018 FeiF HaHiEe 710 BECPY] 719t 7] HAdt
=0l get S, P27 W Tl 5§ GSMEEY Tt}f’d“ol
B s

3z
of s Z=dsiA 7\%“\—?: ’wF%?—/\\ﬂL, %*%Erw

2}
BRBHIZE |UAIA DS E X4 A}a]u_m, MBP, ECP
O M ZEHUE BuA)A 72 8ug &aR]7] T Juketgd
stoEa 7| LIl e Z71ZITP7.
Ao 419 BALFollA] eosinophil®] 4=+, controlioll Al
normalZo] Bluskd G4 A E71819ict 2Lt GSREFE2
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control7*0] normali?oll HH@Eld FOEUA IL-52] 4=
7H73 O, GSREF~& controlof]l B1 23K IL-58] &€ &
QA ZA1Zdek 28U, OVAE "R|SH splenocyte®] HHQK
IL-59] gh2 TL4%) v A & Rast 29E VERA 22UTh
IgE+= plasma cellofA] BHIE]= HOF, IgEE ZANHolA] FeeR
Iojg} B2l R8sk IH4ENE PI7HE mast cello) 26}
A gkt 819lo] IgEol BEshE o|S 48R 50| wAES
(cross-links)atAl T4l ©]%= mast cell9) granuleZHE] 3l8HA

L

f

H

!

t

e
0

HX
i

2 1
o ox o ri

- 403 -



ohuel - viasl - wEqt
A AR Bulg RUstH mol Mg mlbks{type |
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