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Abstract

Objectives : Allergic disease has been well known as an IgE-dependent immunologic response. Recently, interest
about the late inflammatory reaction has grown up as well as early allergic reaction characterized by IgE and mast
cell. The purpose of this study was to find the anti-inflammatory effect of Gamiyunjo-tang(GMYJT) in allergic
reaction,

Methods : The experiment was performed using Raw 204.7 cells pretreated with GMYJT extracts, In this study,
we observed the toxicity of cells by MIT analysis and measured the production of LPS-induced NO, PGE, , II-153,
II-6 and TNF-@ at a concentration of 50, 100, 200 and 400 wug/ml

Results : No toxicity of GMYJT (50, 100, 200, 400 wug/m) on RAW 2047 cells was found after 24 hours
incubation. LPS-induced NO production was reduced after treatment with GMYJT (100, 200, 400 wug/ml)(€0.05).
PGE, was reduced after treatment with GMYJT (100, 200, 400 wg/m)(P<0.05). IL-18 did not decrease at any dose.
IL-6 decreased at 200, 400 wg/ml(P{0.05). TNF-e production decreased only at 400 wug/ml(P{0.05).
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Conclusions : These data suggest that GMYJT has anti-inflammatory effects in late allergic reaction,
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DAY 34 2 Az Az

IAIBES Gamiyunjo-tang, olsF= GMYJT)9]
74 S GHMAXIZ, Bl TSsto] A
B3It Table 1), 7P z% 24 Bl sk
112 g& 33 S75 2 Lok Esto] 100TR 42k
5 9 2 aigion, G ol F2002
rotary evaporatorS ©0]835}o] 100 m! 7}A] F53}aL
-80CE A3t 53 THNL freezing dryer
system (Labconco, USA)S o]g3}lo] 797t F247
Z SIS oF 18%).

Table 1, The Amount and Composition of GMYJT

Name Scientific Name Dose(g)
BN Rehmanniae Radix Preparat 6
Al Rehmanniae Radix 6
SEE Paconiae Radix Alba 6
o BE Anemarrhenae rhizoma 6
W OF Scutellariae Radix 6
# JL  Gentianae Macrophyllae Radlix 6
¥ % Scrophulariae Raclix 6
S Sesami Semen Nigrum 4
b5l Saposhnikovia Radix 4
7 W Spirodelae Herba 4
T o Glycyrrhizae Radix 2
Total 56




T 9] 491 ¢ hmkiMgso] LPSE =¥ RAW 2647 thAlMEAke] 3¢ &3t o

2) A= e

Ao AME mouse TRAEE RAW 264.7
cell line (ATCC, USA)S HEoFo}l AlLg3}oict.
RAW 264.7 cells& 37°C, 5% CO, ZZA 10%
Fetal bovine serum (FBS), penicillin (100 U/ml) 2
streptomycin (100 ug/m!) 50| ¥3HE DMEM ®BjA]
2 =t

HIGAZEL 75 cm’ flask (Falcon, USA)oA] &
9] 247 % ol 32 QA0 WPAT HUL
PBS g0 AolE H 50 nl flask T 1 mi9
0.25% trypsin-EDTA & Y1 ALojx 177t
At ThE trypsing HE]aL 37ColA 587 Bt
st M2 G&eto] Al wieFelolct. B2E A=
+ 10% FBS7} %7}l DMEM vi%d 10 miof] F--
A7 TR A28 vj%87] (50 ml culture flask)®]]
271 1:2 split ratio= CO, WjY¥7|ol|A] Bjoslict.

2. 4

0%

HiH
od

1) MTT assay

A=A L 235 dolir] 95t 3-(4,5-
dimrthylthiazol-2-yl1)-2,5-diphenyltetrazolium
bromide (MTT) assay 1< A3t ZA4e}3lct.
96 well plated]] 1x10° cells/well®] cell-2 100 #A
Bl 37C, 5% CO, 7} SHEE w71 24A11E
gt F uiAE Hela HjlAlE 3us
XPBS g0 AojFedt, 2 o] uix|2} PBS
o] Hl RS FEER 7F wellol] A2J3laL 24417t
joFatoict. wiokol B F PBSel =91 1 wy/ml
MTT (Sigma, USA)E 100 42 Z} wello]] |25}t
dFulE U= AR 2AREERE 2 23
A ajokskgict. wieFlE B A3 § DMSOE
100 A Aska 37CaA 22RE B3 o
microplate readerg ©]85t4 490 molA FEE=E
Z7stolrt. ATAEES vt 2e 3R A

AT

Viability(%) = 100 X AT/AC
AT : absorbance of tested extract solution

AC : absorbance of control

2) NO assay

96 well plated]] 1x10° cells/well?] cell-& 100 4
A Q1 37C, 5% CO, 7} TaEe wlY7ex 24
ARFget wigste] AES oAs AlFitt eHgst Al
71 M=o lipopolysacharride (LPS) 1 ug/ml9} 7}
F20 FEES TEEE Asla 24417 B9 3
7T, 5% CO. 7} 7= wjdrlolM wiget 3 Al
FHjF A5 60 Mg AFsto] oA7]0l Griess Aok
100 A& Efsto] 158 B¢ AR H
microplate readerS 0|85} 540 oM FH=S

=78kl

3) PGE2 A &4

PGE;9] £%2 commercial competitive enzyme
immunoassay kitE R&D systems (Minneapolis,
USA)elM T-4late] ARE3ISITE. RAW 264.7 Ao
7hE28 1 ug/mi 2] LPSE Aefate] 24A17E vk
B ALE WG 534S S7A3%t0] PGE, 2740 A}
43190t} wiFH-E goat anti-mouseZ. coating® 96
well plateol] Zz}e] wjokel-S- 100 44 loadingd}al
&7]9]l primary antibody solution 50 49} PGE,
conjugate 50 4% A7Islo] 4T A overnight A7
ok 71E8ehe 200 A4 A2fete] 5~20 £7F wkSA]
71 3, 50 12] stop solutiongd AZ|BIAL 450 nmol|A]
=S 378t
4) Cytokine B4 &%

96 well platec]] 1x10° cells/well®] cellZ 100 4
# YL 37T, 5% CO, 7} sRET wjdIelM 24
ARE FRE ujkste] AEE QHgst AlFiTt ¢St A
2 AIEel LPS 1 wy/midk 7W&x" FEES 5%
W2 AEetar 24ARE F1F wietodct. widke] Bt
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H A5AS AJ3ste] Bio-Plex Suspension Assay
System& ©]4, Quantitative Multiplexed Cytokine/
Chemokine AssayS AAJ5}e] IL-13, IL-6 2 TINF-
a PAFS S5k

5) A &4

AY A= SPSS Window program(Ver, 12,0)
olgstglon, BE SRS FEH + EFEA
(Mean + SD)Z YeRHIaL, thzast 2F Adwate
Hxol= Student's t-test® #AJ5}]  pvalueZ}
0.05 ATt o FAEA o R frofet zolrt 9= A
oz wsHIL,

n. &

A M

o

oot

1. MZ=4o njxl= S

N

¥

7HEERe] 57t AFEYe S4E 4o

A 3Iet7] Sl MIT assays o|g3to] S5}

o} AT AEEES 100 £ 3.96%5 AArslg

o BEE TR AE=A] gl Feleki

(Table 2).

Table 2. The Cytotoxic  Hffect of
(GMYJT)  Water—extract  on
Macrophage Cells by MTT assay

Cell Viability
(% of control)

o

ol

Gamiyunjo—tang
RAW  264.7

Concentration (ug/ml)

Normal 100 = 396
50 9495 + 551
100 98.75 £ 4.49
200 95.56 £ 5.64
400 9494 + 551

Values are the mean & SD of the three independent experiments,
Normal : not treated with GMYJT

50 : Treated with GMYJT (50 ug/ml)

100 : Treated with GMYJT (100 ug/ml)

200 : Treated with GMYJT (200 wg/mi)

400 : Treated with GMYJT (400 ug/ml)
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2. NO ddof nlxl= gt

7hlezEo] v tiAAES] NO Aol ]3]
= o3ke #Aslr), LPSE §5¥ NO9| AAE-S
100 + 1,86%% ARG W 7H&28 100 g/
nl, 200 ug/ml D 400 ug/ml FEZ A3 T
LPS @ Azlgt ol Hlste] FAEH R fofgt
57} JeRdtHTable 3).

Table 3, The FEffect of  Gamiyuniotang  (GMYJT)
Water-extract on NO Production of RAW
264.7 Macrophage Cells

NO production

Concentration (ug/ml) % of control)

Control 100 =+ 186
LPS + 50 9850 = 128
LPS + 100 8533 £ 0.47*
LPS + 200 82,57 = 1.34*
LPS + 400 7781 £ 0.16*

Values are the mean = SD of the three independent experiments.
Control : Treated with LPS (1 ug/ml)

LPS + 50 : Treated with LPS (1 ug/ml) and GMYJT (50 ug/mi)
LPS + 100 : Treated with LPS (1 wg/ml) and GMYJT (100 wg/ml)
LPS + 200 : Treated with LPS (1 wg/ml) and GMYJT (200 ug/ml)
LPS + 400 : Treated with LPS (1 wg/ml) and GMYJT (400 ug/ml)
*p (0.05 compared with control

Table 4. The FEffect of  Gamiyunjotang  (GMYJT)
Water—extract on PGE2 Production of RAW
264.7 Macrophage Cells

PGE; production

Concentration (ug/ml) % of control)

Control 100 =+ 210
LPS + 50 9841 = 192
LPS + 100 90.29 = 1.80*
LPS + 200 7930 £ 1.78*
LPS + 400 7420 = 1.72*

Values are the mean = SD of the three independent experiments.
Control : Treated with LPS (1 wg/ml)

LPS + 50 : Treated with LPS (1 wg/ml) and GMYJT (50 wug/ml)
LPS + 100 : Treated with LPS (1 wg/ml) and GMYJT (100 ug/mi)
LPS + 200 : Treated with LPS (1 ug/ml) and GMYJT (200 ug/ml)
LPS + 400 : Treated with LPS (1 wg/ml) and GMYJT (400 wg/ml)
*p € 0.05 compared with control
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3. Prostaglandin E2 A4Mof| 0|xl= H&t

7h&zgo] uke-2 t)2A|3E2] Prostaglandin E,
Al wale @Fe BFert. LPSE f=d
PEG,9] AA&S 100 £ 1.65%= AXksle o 7t
u|8- %8 100 ug/ml, 200 ug/ml 2 400 ug/ml FEZ
Aelg i%ﬂ*i LPS ©=x]2|3t ool Hlsto] FAIEHA
o2 Fo3t 747} Vel tHTable 4).

4. IL-1p &dofl ojxl= S

7l gzEro] whox AT IL-15 A4 1)
A JFE Bdert. LPSE = IL-159] A

. oo=&
8L 100 + 2.71%2 AXK}GE o 7 &8-S
A3 RE FolA] 1LPS SEAEE o] vl &

Agd oz goJat 7HAa7t e A] it Table 5)

Table 5. The FEfect of Gamiyuno—ang  (GMYJT)
Water—extract on  Interleukin—15 Production
of RAW 264.7 Macrophage Cells

IL-14 production

Concentration (ug/ml) % of control)

Control 100 =+ 271
LPS + 50 10154 £ 252
LPS + 100 101.28 = 1,90
LPS + 200 9701 £ 155
LPS + 400 9320 = 242

/ml Z 400 ug/ml FEZ ATI3F TollA] LPS THEA|
g ol visto] BATHOR folg 27t Liek
YK Table 6).

Table 6, The Effect of Gamiyunjotang  (GMYJT)
Water—extract on  Interleukin 6 Production of
RAW 264.7 Macrophage Cells

IL-6 production

Concentration (ug/mi) % of control)

Control 100 =+ 123
IPS + 50 99.70 + 1.04
LPS + 100 93.09 = 1.01
LPS + 200 85.86 + 1.89*
LPS + 400 81.77 + 1.83"

Valuse are the mean = SD of the three independent experiments.
Control : Treated with LPS (1 ug/mi)

LPS + 50 : Treated with LPS (1 wg/ml) and GMYJT (50 wug/ml)
LPS + 100 : Treated with LPS (1 wg/ml) and GMYJT (100 ug/mi)
LPS + 200 : Treated with LPS (1 wg/ml) and GMYJT (200 ug/ml)
LPS + 400 : Treated with LPS (1 wg/ml) and GMYJT (400 wug/ml)
*p < 0.05 compared with control

Table 7. The FHfect of Gamiyunjotang (GWYJT)
Water—extract on Tumor Necrosis Factor—
(NF—2 )  Producion of RAW 2647
Macrophage Cells

TNF-a production (%

C trati [
oncentration (ug/mi) of control)

Values are the mean = SD of the three independent
experiments,

Control : Treated with LPS (1 ug/mi)

LPS + 50 : Treated with LPS (1 wg/ml) and GMYJT (50 ug/ml)
LPS + 100 : Treated with LPS (1 wg/ml) and GMYJT (100 ug/mi)
LPS + 200 : Treated with LPS (1 wg/ml) and GMYJT (200 wg/ml)
LPS + 400 : Treated with LPS (1 ug/ml) and GMYJT (400 ug/ml)
*p (0.05 compared with control

5. IL-6 440 Djxl= B3

7hul-g-ZE o] upo-A TiANES] IL-6 A H]H]
FFFS BFsI). LPSE H=¥ IL-69 AAE
100 + 1.23%2 AXFetRE 712 200 ug

tlo FIF

Control 100 £ 591
LIPS + 50 9731 + 423
LPS + 100 89.74 £ 303
LPS + 200 84.17 = 3.89
LPS + 400 79.40 £ 473"

Values are the mean =+ SD of the three independent
experiments,

Control : Treated with LPS (1 wg/ml)

LPS + 50 : Treated with LPS (1 ug/ml) and GMYJT (50 ug/mi)
LPS + 100 : Treated with LPS (1 wg/ml) and GMYJT (100 ug/mi)
LPS + 200 : Treated with LPS (1 ug/ml) and GMYJT (200 ug/ml)
LPS + 400 : Treated with LPS (1 wg/ml) and GMYJT (400 ug/ml)
*p (0.05 compared with control
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6. TNF=  A4400fl Olxl= &3

7hl o] wh2 tiAAES] TNF-a Aol
TAE e BN LPSE f=H TNF-« 9
AL 100 £ 5.91%% AXKEIGS o 7Hexs
400 ug/ml 2|3+ T LPS HEAERE o Hls}
of BAH o2 Fofgt 7t vERdtHTable 7).,

V. 12

2

Ay 27] A3 dvtao g Al AlEElA ¥
2 37} gl ool oigk 52 =
RS Hole o= 3o whEA

2 st A, 5 oPkgoleke AT
AAMFE AFH AL 28 28-S doTle WY
HHeo R s P,

A4 27] HARRE-E e tha) IgEol 2lal w7l
e HRRo R 27| 4 ol dohs 744
Z7WHEF 4~8ARE o] dofh= FTEGoR

= 7 Uk RS AEH R o =Y
744 BAXENE IgE A7t A= HTAE
(mast cel)}E 471l Ao g fejse o
oFel 3}t E-A(histamin, tryptase, chymase,
bradykinin, heparin)ell oJa} a4, T, 7]
WA BEE 75, A 2] 7L = A Tl
s

TS 2R F TAIE, SV, A
2 o|FolXl ATAESY filell o dsHheo®
o]FolAH, 0|5 AZTAEN Eu|E= wi7fEAo
oJsf 1 323l AEHA dot, & IR0l g2
7] Agke] A&AQ AFHHF Aol g, ofzet
TRl GF WREeE ANEE AdE F NOE
F2 A ZAN AAEE Fa B Fo7ks
2, 914 g5 A 92 s Thie
2, Alo|E7RRIS] Aol a3 H3hS gt} 1]
nhy G 27Rd A e et 94,

28

ok NO9| F=7t #=A| A= en, ofF o
sto] dH27] WG H4 T o] o8 &
gk Fashs ek b,

S5k NOE 2 YlAA| oA Larginine
OZHE NO FAHZ(INO synthase pathway ;
NOSy= &3 iNOSOl 9Jsl Fd=e 2k Ak
AHettzEA A B fA, AREER
&L, RS B AESA ol Hofoke Aedg
A2A], £3] LPSH} IEN- 7, B -amyloid 5] A}=52.
2 2Astd diaMERRE st BAE] AE
EA AFukeE sk Aoz duA o,
mEhA @EESol M Ee F3t frolH o Skt
© NO AR ad8oz dAlshe JAA| 7ol
g A7t H2 olFolA glon tet 452
ol 43 Ao R AR It

PGE, + prostaglandin endoperoxide synthase9l
COX-2¢]| o3 $=e dTE2=A NOgt vzt
A= ThRet G5Aske] Hejlel 7ok, F
= COX-2 AdfAPt 4% 45283 7 &50] 9
© Ao] deAEA A5A g A7t Se] X5
Har gict

Bacterial endotoxin?] LPSE 958 fish=
& inflammagen©|™, ZJIAI A tumor necrosis
factor, TNF)9} #dsto] 33t A2 s}
£ 424 TNF-q, IL-1 55 X33 thefst Alo]&
7K1 BulE F3f AAl 7 799 Hohe-& @36l
A . 53] TNF-q, IL-1 8% 1PSe] oJ3) 24
ste diAAERRE ofF BHlEe] 72k oS 28
oM el A ASkS gt} weh FH2
ols tiAAEAA LPS QIA71- ofs) 2 AT
g A AR W, Yobt ol5e 24E B
HPA HAS Az tig A7t LS| o]Folx
3 eR?, IPSE gk tiAES BAsAzie RN

NO, TNF- @, monocyte chemoattractant protein-1

=

(MCP-1), macrophage inflammatory peptide-1a
(MIP-1@), IL-13, IL-6, IL-8, IL-18, macrophage
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colony-stimulating factor(M-CSF) 59| #34H3-&
AL PHRIES ASgogH ol B A Ul ¢
TS SRR b O d#d Zi
o] 7]ofslA) €,

TNF-a9} IL-1 8+ F2 9374 giaA oA A
Auletl, 58] 71372 8xke] ¢ TNF-a7t &
2714 d% ke o] glar AA| Fxlel 83
3 71FAA A A lA TNF-02] F=7F S71=0] 9lo
# mRNAS} Tl wigo] Frjlo] TNF-a& 7|#
A Aot v HAS Fo| Wil 7|l Fag
TG she AllEZIQIe R QAT P,

kRS- i RA0EY o S2 o] Al
i WS ASehs AHoR B, A,
H2EE, Jihl, W%, U, B, W, B, (R
w, HHE A0 gk, WlME kRS B
FIAL R, e B5oR uRAshe
#437] Bk w371 AREEL IARE ofof digt
ATEE oY) olEwy Y Flel thFt P4
AT Qolie Akl 71 digk A= §iich

olo] £ AT ZHn|azgo] Y27 Tk
SOl #Eg G5 JA 2HE G| Hstod 7]
H%8o| IPSE =9 RAW 264.7 24| EollA
NOAA, PGE, A4, Alo]g7felel IL-18, IL-6,
TNF-a 52| Aol nlXe 3FS dFeto] dds
o freolet AxE At

Aol AME 7EE" FEE(OlSF GMYGT
water-extract)®] MEIZAS Frlslr] Y8 Ald)st
MTT assay A% RE A2] EX AE5HL B
o|A] QK Table 2),

GMYGT water-extract®] 3}92k2-2 %olH 7] 9
3] 100, 200 Z 400 wg/ml FEOI AR NO
assayol|A] BE Told LPS ©Ex]2[et ol Hlsto]
AR gk ATt VEREO(Table 3),
Prostaglandin E, AJ/Jol| WXl J3S ¥ 4}
M= 100, 200 2L 400 ug/ml FEE 23 FollA
LPS S=A2Jgh 2ol Hlsto] A o= fogth 3t

27} el Table 4). IL-18 AJAol| H|xE= 933
of tigt A3eME BE F=olr LPS BEA2et
ol ujsle] FAEHCR folet Ml YehdA]
29kcH(Table 5). IL-6 Aol WXl kel it 4
Holrt= 200 B 400 wg/nl = A2 TollA LPS
s ol vlste] FASA R freofgt At
UERL o m(Table 6), TNF-a Aol n|=|& gk
gt Aglolre= 400 ug/ml A 2Jdt wHollA] LPS T
A2t ol wlgte] FAH R feofgt 7t v
ERJTHTable 7).

B AFE F3 GMYGT water-extract/} T+ &
SRSl F83 93-S sk ¥5E42I NO, PGE,,
IL-6, TNF-a 2349 oA E35 39Is 4= 9IoiA]
gk S oo tigt 7| AT T & AT ofFof
Ao} & Aoz Azher),

V.EE

A7) $7] G5l Qo] 7z 9%
oA 71E geletr] f1te] LPSE Azfste] o
FES RAW 264.7 ti2A| 0] 71288 A 23}
o] NOAA A&, Prostaglandin E,, IL-153, IL-6,
TNF- a 8] Ao w|X|& ks ddsto] ot 2
< 235 A9l

o=

L 7WExE F2ELS BE RN AESA]
ik,

2. 7B 2252 100, 200 2 400 ug/nl FE
oM F= HlERt] NO2| A4S AAlsHoTt,

3. 7HIRE" FEEL 100, 200 2 400 ug/nl FE
o} F= HlHiste] PGE. XS AT,

4, 7WExg FEEL A% BE sRoA IL-1
B RS ZAA7IA Zr.

5. 7HIEER FEE2 200 2 400 wy/ml FEOIA
= HlERte] I-6 B43E ZHAAFT

29



ghlololu]ols

6.

A]

30

ol o3 34

FoiRalelslx] AksA A1E(20154 29)

TP &FE 2550 400 ug/nl FLA TNF-a
AE ZAaAF
ZAR| 2

o] =2 20133hAE At ajgheod]
ot
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