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Suppressive Effects of Gamisojaganggi-tang on
Immunopathogenesis in OVA-induced Asthma Model

Hwang Yong An, Dong Hee Kim*

Department of Pathology, College of Oriental Medicine, Daejeon University

This study was done to investigate the effects of Gamisojaganggi-tang(GSGT) on immunopathologic changes in
OVA-induced asthma model of mice. Pathologic indicators associated with this immune disease, which include
cytokines, the number of immune-cells, immunoglobin E (IgE), were examined, and histological changes of bronchial
tissues were also examined. The administration of GSGT significantly reduced the lung weight compared with control
mice of OVA-induced asthma model. The administration of GSGT significantly reduced the number of total cells in
BALF compared with control mice of OVA-induced asthma model. The administration of GSGT significantly reduced
the number of eosinophil in BALF compared with control mice of OVA-induced asthma mode!l. The administration of
GSGT insignificantly increased the number of monocyte in BALF compared with control mice of OVA-induced asthma
model. The administration of GSGT significantly reduced the number of lymphocyte in BAL compared with control mice
of OVA-induced asthma model. The administration of GSGT significantly reduced the gene expression of eotaxin in
lung tissue compared with control mice of OVA-induced asthma model. The administration of GSGT insignificantly
reduced the IL-4 and IL-5 production in BALF compared with control mice of OVA-induced asthma model. The
administration of GSGT insignificantly reduced the levels of total IgE and ovalbumin-specific IgE in BALF. The
administration of GSGT significantly reduced the levels of ovalbumin-specific IgE whereas the serum levels of total IgE
were insignificantly reduced compared with control mice of OVA-induced asthma model. The administration of GSGT
moderately reduced bronchial alveolar narrowing, bronchiovascular edema and increase in the size of alveolar space,
which shown in control mice of OVA-induced asthma model, in a dose dependent manner. Furthermore, GSGT
reduced invasion of inflammatory cells, and proliferation of smooth muscle cells in bronchial tissue. These results
suggested that GSGT has suppressive effects on pathologic changes associated with disease progression in asthma
through the modulation of immune system. GSGT has potential to use as an anti-asthmatic agents.
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Table 1. The composition of Gamisojaganggi-tang : GSGT

BEZ £ EF (g)
EEN Perillae fructus 12
gt ot Pineliae rhizoma 6
Fall Citri pericarpium 6
L Poria 6
LIEX} Raphani semen 6
g 7 Angelicae gigantis radix 4
g = Scutellariae radix 4
P Peucedani radix 4
AbuHTy] Mori cortex 4
= g Magnoliae cortex 4
Ao Peucedani radix 4
ool Armeniacae amarum semen 4
STHT Sinapis semen 3
= Glyeyrrhizae radix 3 .
o oH Zingiberis rhizoma recens 4
TR Glediitsiae spina 4
Zts3t Farfarae flos 3
Total amount
3) Al B AE
2 4slo] A% OVA, chicken egg ovalbumin,
aluminum potassium sulfate (Alum; Sigma. Co., US.A),
trichloroacetic acid, SRB, amphotericin, antibiotics, DNase,
collagenase, ~chloroform, collagenase, RPMI-1640 BiQfH,

isopropanol, A&+ 89 (RBC lysis solution), ethidium
bromide (EtBr), dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, magnesium chloride (MgCly)= Sigma A} (US.A)
RAES AMESIS oM, LEfoFdA (fetal bovine serum, FBS)=
Hyclone Al (US.A) HES, IL4, IL-5& R&D system A}
(Minneapolis US.A) AEE AIE51920, 7IEl it Ak &

= AloFS AHESIS

7171 9eEZE7] (& Co., Korea), rotary vaccum
evaporator (Biichi B-480 Co., Switzerland), freeze dryer
(EYELA FDU-540 Co., Japan), CO; incubator (Forma scientific
Co., US.A), clean bench (Vision scientific Co. Korea),

autoclave (Sanyo Co., Japan), micro-pipet (Gilson Co., France),
water bath (Vision scientific Co., Korea), vortex mixer (Vision
scientific Co., Korea), spectrophotometer (Shimazue Co., Japan),
centrifuge (Sigma Co., US.A), deep-freezer (Sanyo Co., Japan),
thermocycler system (MWG Biotech Co., Germany), ice-maker
(Vision scientific Co., Korea), homogenizer (OMNI Co., US.A),
plate shaker (Lab-Line Co., U.S.A), ELISA reader (Molecular
Devices Co., US.A) 5& AIE31%

2. #&E 22
GSGT 48 B&S 712 54 2,000 niE 7}0}04 Adet F&
71041 3217 FESIIE FEAE ¢ duSt & 4L /Y
Al (Rotary evaporator, BUCHI B-480 Co., Sw1tzerland) &%

BH, T ZSBAHZE7] (Freeze dryer, EYELA FDU-540 Co.,
]apan)E o185l 234 g9] Hols 040*1‘/} X HZESE GSGT
& (-84°C) HEsHEA H T & sl AHESHA

=, get 5
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MBRERFEREC] A3 ft Hel Zgold 2A W ZAYeISH Wil vils g

6
soig] A ARESIACE H4l FeREE ovalbumin 20 pg 1t
allum hydroxide 1 mg& PBS 200 w0l oA =z Ul FAlsl
%2, 148 Fol boosting SI¥CE 21YRE 27U7IA] 5%
ovalbumin 2% & ultrasonic nebulizerE AME3IS oY 14]7F
M EZEAAZICE GSGT BO7S 14ARE 277X MY 1nj2]
o GSGTE PBSoll 1 mgE =04l AT5H sith(Fig. 1).

Ovalbumin/Alum (i.p)
Sensitization

4 l

Ovalbumin

(nebulization)
Challenge

100

Day 1 7 14 21 27
s ——
GSGT (p.o.)

Fig. 1. Schematic diagram of experimental protocol in mice.

2) RT-PCR

Total RNAE Trizol& A5l #HZXoOA] EESH &,
¢DNA synthesis kit (Promega, Madison, WI)& A}E35Kd 37T
oAl 0F S cDNAE AZASINTE AHEE primer sequence=
oS Zrl eotaxin® 5-AGA GGC TGA GAT CCA AGC
AG-3 2} 5-CAG ATC TCT TTG CCC AAC CT-3, B-actine
5-AGG CTG TGC TGT CCC TGT ATG C-3° &} 5-ACC CAA
GAA GGA AGG CTG GAA A-30|Ch PCRE 94ToA] 58 &
O} denaturationgt 20l 94CoA] 1 & S0t denaturation , 60T
oA 12 S99 annealing, 72CollA] 12 EQ} extensiong 30
cyclesZ 31931, 0lA|E} extensioin 72T 102 S0t A5
PCR AFZ-E ethidium bromide’} SR 1% Ol712R ZHlolA
718 S50k Quantity One software (Bio-rad Laboratories,
Hercules, CA)Z AFE3A band9 densityS ZE 3190
4. ZR G

oA ZEAE "ol Fo) 10% neutral buffered
formalinol] ZH3IFC REIS B4, parraffin Z0f, 28 118

€ AZ & hematoxylin®} eosin® 2 P51

5. EA4A2]

SAE FAe B + EEHA} (means + SD)Z LIERI S
0, Student’s t-testg AIEBI] {5 & BBt P<0.055
BFYUE FAZE TFCL

4 3%

L ¥FAH0 BAs Sg

HRAE Ha2o] 1750 + 49.5 mg, thETZO] 298.3 + 17.6
mg2E UEh} thE oA Bawtol Hlgle] {FesA S7F6KR
CHP<0.05)(Fig. 2). ¥1H GSGT £o]2 2200 + 200 mgZ LVIE}
L thEZol Bl HEAE SRS ZAAZICHP<0.01).

350
300 -
250

200

Lung weight (mg)
g

&SGr

Asthma induction
Fig. 2. Effect of GSGT on lung weight.

2. BALFW HA| A Z40) wlzls ga

FNH BN MESE Aol 09 + 0.6(x10"/me), THE
ol 20.0 * 0.0(x10"/n) O 2 ViER} hE oM FR5 57}
SHACHP<0.01)(Fig. 3). GSGT T F2 135 + 1.1(x10*/m) 2 L}
ERt 2ol vigte F6HH Z4siAThP<0.01).
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e’

0! el - -
Normal

Asthma induction
Fig. 3. Effect of GSGT on total cells in BAL fluid.

3. BALFW W@ ol viAle Q&

SATE AT E VERIA] gteL), thE oA 15.2
+ 02(x10°/m0) & VIERY SRS E7FSITHP<0.01). olo] H]
3l GSGT Fo#e thRFTol Higld [k Aasid
(P<0.01)(Fig. 4). Th3lT= FHAHZO] 0.7 + 0.4(x10°/me), HETO]
1.3 + 08(x10°/n)) Q2 LIER} DI ETolA] H Akl B3l kgt
715158 9, GSGT B ZE 23 + 0.8(x10°/ml)E VER) U &
T3 ol nlale 71810 Fg. 4). H =T Hako] 02
 0.2(x10*/md), THZE O] 2.6 + 0.6(x10%/me)Z LIER} 0] SA] T
ZTolA Fakaol vlgkd ekt 716l er, GSGT Fo T2
41 + 13(x 10'/m0)2 VIER} iz ol vlald 24 E715K4
(P<0.05)(Fig. 4). o] Hioll HE 7= FAHo] A& Aezo] U
A, R FolA 71E B <=5 VERICHFig. 4).
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Fig. 4. Effect of GSGT on differential leukocytes in BAL fluid.

H o419 eotaxin mRNA BFsio] n]X|= &t
B /§F 2500 H4EQ1 chemokine?! eotaxin® mRNA
WG RT-PCRE 2015 Z3KFig. 5A), kol Hlslo} BTk
E715I%. oM, GSGT BEodTollit= £71%F eotaxin mRNAY} $9J5}

A ZABIRACHP<0.05). Fig. 5B densitometry 2 ZA3 ATolch
A.
Asthma induction
Normal Control GSGT
eotaxin
B.
250 -
200 +

2
3

% eotaxin mRNA level
s 8

(=1

GSGT

Asthma induction
Fig. 5. Effect of GSGT on mRNA expression of eotaxin in lung
tissues.

5. HAEAY IL-49} IL-5 chi ] wslo] njXE g
a7 BEAMAY IL49 IL-5 s5EE 242} 402 + 7.5, 339
+ 49 pg/mZ UERGOH, 4E2 237 423 + 102, 37.6 =
194 pg/mO.E VERL 23} HE7} AX {98t E71=0] LE)
VIR 229k} GSGT ?.—0:1—301]&1% k7 262 + 132, 413 + 138

pg/mE LiERL ZAach 22 LIERIQLE RIS LIERIA] 94

QIch(Fig. 6). B IL-49} IL-5= SAR0|0JA] AERXA ‘B;i&r/}
6. B AE U total IgE &} ovalbumin-specific IgFoll B[X]= &5k

s}
ofn
ot

A B IgES ovalbumin-specific IgEE & Ata20]
Z+7} 27 £ 17,35 + 29 ng/mlE VIEIS BHH, tIAFE 493 +
6.2, 364 t 9.1 ng/m & VERL HilTol) Higlel ZAH E718)

(P < 001). J2L} GSGT o2 27 & =lo]7l LIX
—

H

100
[
80 .
60

40

IL4 (pg/ml)

20

Control GSGT

Asthma induction

IL-5 (pg/ml)

Normal Control

. . Asthma induction .
Fig. 6. Effect of GSGT on protein expression of IL-4 and IL-5 in BAL

fluid.

A.
100
80
=
E]
g 60
£
C)
= 40
E
=
=20
0 .
Normal Control
B Asthma induction

100 -

OVA-specific IgE (ng/ml)

Control GSGT

Asthma induction
Fig. 7. Effect of GSGT on total IgE and ovalbumin-specific IgE

levels in BAL fluid.
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MRG0 BA] Sur v

9;’751 total IgE@} ovalbumin-specific IgEE 40
09 + 03,00 £ 0.0 gg/m¢ & VIERD 81, iR 2 424 122
+ 0.8, 04 = 0.1 gg/m¢ LIER} BTl Hjgld A SV
(P < 0.01) (Fig. 8). Total IgE= THETAll W]lo] GSGT Foiwoll
Al ojuggh Wy} IRl ovalbumin-specific IgE= 0.2 + 0.1
pe/ & LIER} 901617 Z4BHACHP < 0.05).
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Fig. 8. Effect of GSGT on total IgE and ovalbumin-specific IgE
levels in serum.
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Fig. 9. Effect of GSGT on hlstopathologtc alternation in lung tissues.
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G2 AM7IE8A 9 EEY WZo] 2 Holw, AFAH 2 FFet

2 0242 HOlA 2RUTHFig. 9). olof Hlal tHET 2 HEA
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= in vitro HE:SF 23 MIRERFRERB(GSCT)0] EF A
B8] FALUAE A7t TEEF 0] 01F in vivoollA] =0l

18] dpol|A] MATE B} Z0] ovalbumini} alum
S FES 22 Hels B3l N7 U ARREIEN BLs
AT RG] oln] 71Eo] B Sloknl AMubso] B AlE whi )
EAsAL SAISH o R B4l FIE A4 vzt YTk

9]5l] BALB/c NIRAE AL

{e]
H oo
9
o
)
{o
by r
pa
~
)
Jo
=
>

171= ATk el 43709 &

A
2 fuI7g 550 & o Wi2A A8 add ud 48 ¢
T g

) Fukre Fakwtol niskd HEA, H
MEA HA AZ & o BT 5, B
IgE, eotaxin mRNA wt3l0] $1K8| £7151%Ct A4] et & o}
29| HEATL E7iEH, H29 HAME Fgo] dojuter
(Fig. 2 & 3), GSGT FoiZolAM & ol2fdt S40] FASH] Ha
BIACH(Fig. 2 & 3). £3] A4l Fulo] AAMEQ SAHPY] A

ovalbumin-specific

0] dAsH Z4aE I e 5 UACFig. 4).
GSGT BojTollA19] A 2ol thel BAME 71de &
7] Y814 eotaxin®] mRNA 3™ T & ZEAWIET, Fig. 5

ollAl HiE v} Zol GSGT FoiFo] HA]
mRNA wsio] FogtH ZAEARct Zeiu), #HE N9
IL-4¢} IL-59] W3k UERA] iRtor, Aaxg aigkel 2
A7F A ARHOFE M4 FuktolA T 1149} IL-59] &2
FABHA 2ol itk €HolMeE 5571 WOk ELISA
aHog &9 C}.

IgE= YT EE 2 SAA M2 HHE ZdAl71ed,
593 gag she AR QrEog @
JHETh 2 A3l0A] total IgE % ovalbumin-specific IgEe 4]
b meso g W A Fidwtol Higkd 24 &
71513THFig. 7 & 8). GSGT S 9] HMEHN IgE Hil= Hol
A groron, gF total IgEolT WHIbL {iRict 2Ll EF
ovalbuminn-specific IgE= RS 2SI oM ET
HAH B IgEQ] EQ4o] ZxREE Zo] vlgld 2 48
ol Ale aA9l ovalbumin-specific IgE7} Z+Adlod

|
|

It
e o
P
32

o3
HA

ook

AT=lojof g Aotk

GSGT FojTo] A2zEel Wi ojmst g3t J=XE
totH 7] oAl hematoxylin®} eosin GO E ZASHAE A}
£ AUA5IE=T(Fig. 9), [A] FakolAe A71aA) " H29)
ol2 ®HEf W & S gF 4dEe HArt ol HIslkd
GSGT B2 4718 vl oldk Wi Aol fle 8¢

Hol WAAS UEMORM S9E dnt TEEUCH
olate) AT Ko}, 4770 Al F PISAE HTol

[

IT=
Bl HA LERI S 24 HET S8 YHl Y
o] SYHANOM, GSGT FATE olzish A&l tigh FAEU
= ZNE HAFQCE &A1Y ovalbumin-specific IgE 74

Q. = S
Fa S4S

9} eotaxin mRNA ZIA0} 22 EXMIESHY 710 & &81d] &
ARl Zhae W AA WE T 49] A4S oA ZAE|E

A oly ~HE HRAIFLEA
of theh ZAT Thst 88 HatE ot A
9 7ks8& AAl6IN i}
22, BEFH e oju] ABHOE BFA Gt QIR uprt
Aod, o] E9 & wiglel wE o} =

2t £EE ACE Algdrt

&

T IR RER BRE 6l BT in vitro HERol|A]
BHEEHJAE BR7 B IREFRREGSCE FHE
ovalbumin} alumE FFS % HE TS Sdlo 47 U
HSREEN #rE A9E BR thed 22 BRg 8ok

IR AR EES HEE ol o FAE EE4%IA
WOAIZCY. R FRRES HEgfol nlsled BALFU 234
MEE FEisA BAOAZCE MEETRRES 5
HI5l] BALFU FEEERE BHEMUA BADAIZTY. IRERFE R
B2 wiarol ulsla] BALRW BEIRE 18MAIZ oL BESS
VERIA] QERUT). mbkERFRRERES HiFERo| dldlod BALFUY
YIZTE FEMUA Rz JkEETFRERES HEg
Hi5ld H o419 eotaxin mRNA S HEMEUA EAAIZITH
IRERFRE R B #ERol dlslod BALFY IL-4¢} IL-5 BEERE
RIS BAAZHOL AEES UERIA QUTH MRERFE R
B #ERro) 8l5le] BALFY total IgES} ovalbumin- specific
IgEE WAPAIZioLE &S VIERIA ATt KB FRE 5
2 #EEl vlskd MEU total IGEE WAAIZISU HEMS
VIERIA] 25 IgE= BEUIA B
ATt MREFERES HiEEo) Blole el A Skl
HIIEKS BF W KiES] oy 22 #2g EXE 71
A EEAFOH, fEY U MBS BT EHEFES A9 A
SHA #ERAIAR

01430 #EERE Hol MERETRERES TinE BE7T FRE
Hol gk & BEHME o| B3 WL kol Hetny BRE SR F
BB AOE BHIEM, 01518 ZHNC] KRS @l kol
o EHEZ HS e ACE #HFEEr

HhH, ovalbumin-specific

A 2

B TE SRIEEsA ALk s
AE] THQ) TRRHIEHL YA TR SANYe
MEY(TBRC, RRC04700, 2005)2] X ol Q&) RS
™ olo] ZAIE-UL,

e
o AL 4

Ol

o ot
oz

AT G EY) B8, TAE
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8. X HEIT A4

- AEE 9. oot MA FAY Hejer A gxter 7HE

IIRERFRERE] HAl fur Wl Kol EX Y

THAL, pp 244-254, 2002.

gl

 AZABREHIS . 259 % B AE, TAEIERE,

pp 287-296, 1999.

ooz
ol

ol o|X= gkl thsh TAL 40 QEEY W 5571
x, 15(4), 2005.

. HRBTE B-0) AT chemokine BH]SQ} SAME chemotaxis

ol WiAlE Hak Hcishisiel YR ISHe)=F, 2006.

. TR 2507 RS cytokine BH|QF AR chemotaxis

ol ujAlE Ak AHsluislel HRRISH| =, 2005.

- RIEE. EAHTE HAEYE 479 HAMZ B AJo]ETFIR

ol b|Z|i= WBl HATHSHIIASHY HIALEHO| ==, 2005,

. FRAERL ASRATE7E AAlEY UF Q9 BALFW HAME 2 A}

OlE7RI] B S THATHEHITAS BIASH)ER, 2004
St wAfolA] VEGFo] BIXIE oish, A1

=

9. &EZE. METAMEC] ovalbumin® & Suka C57BL/6 Ul
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