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Inhibitory Effect of Galgeunhaegi-Tang
on Compound48/80 Stimulated Allergic Reaction

Hyung Kap Kim, Sang Woo Shin', Jong Hyun Park*

Department Fathology, College of Oriental Medicine, Deagu Haany University, 1.Pusan National University

The present study was conducted to investigate the anti-allergic activity of Galgeunhaegi-Tang(GHT). We
investigated the anti-allergic effects of GHT in RBL-2H3 basophilic leukemia cells by compound48/80, a mast cell
degranulator and compound 48/80 induced anaphylactic shock in mice. GHT significantly inhibited B-hexosaminidase
and histamine release from compound 48/80 stimulated RBL-2H3 cells. In addition, GHT effectively inhibited
anaphylactic shock in mice by 40% at a dose 100 mgjmouse versus PBS treated control after the Lp injection(8
mg/kg) of compound 48/80. The in vitro anti-inflammatory activities of GHT in LPS-stimulated RAW 264.7 celis were
investigated. GHT inhibited NO production in LPS-stimulated RAW 264.7 cells and effectively dowregulated the
expression of INOS mRNA and iNOS protein expression in LPS-stimulated RAW 264.7 cells. These result provide
evidences that GHT may be beneficial in the treatment of allergic inflammtory disease.
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Table 1. Components of Galgeunhaegi-Tang(GHT)

CS&’S”SLQ Crude Drug Scientific name D(%s]e
BR Pueraria thunbergiana Puerariae Radix 12
5 Scuteltaria baicalensis Scutellariae Radix 6
EA Ligusticum Sinense Ligustici Rhizoma 6
Frha Cimicifuga heracleifolia Cimicifugae Rhizoma 4
B Angelica dahurica Angelicae dahuricae Radix 4
1 Platycodon grandiflorum Platycodi Radix 4
e 36

EREALE 108 2% 360 g% %EJ o¥E7] (CME 592,
|71, Korea)ol Mg 319ict. & @Z 3 LE rotary
evaporator (Eyela N-11, Tokyo Rikakikai Co. Ltd., Japan)& 0]
831 30T ZesE 5l 750 S It BHREAES

=

sEUS 70T BT B BZAY F SZURV
(VFDT0005-3085, Biocros, Korea)E 0|&3}d -70ColA BZ2H
£ AZTE BEA BEE 1507brix 0|1, EZAE & A=

7621 g(#g 212%)CF PBSol =l 25 mSt 045 m9
membrane filter (Milipore Co., USA)E Hilalel A&o] A&

lc?‘)ow T o}O#
FASOE 5]

shed
HA 48 A k1R S AR 2 gl ARSSIITE Als
A9l ZHEE 12470 dark/light 712 AAIGIAL, 25&
22T, SEE 55+2%S FA519
2. dpH
1) H1FAE B

NeAs A% 827 & RRFOE HIAS sl =
9 ZAS MASIACY. Slide glass® HEEA &Sl HIZE

E43 & 4C Hanks Balanced Salt Solution (GibcoBRL, NY,
usAagdez 23] MASIHCE  Ficoll-pague  (Amersham
Biosciences, Sweden)S 0| &3}0] 1,800rpm ollAf 308 4l 22
Bk Qb £E 243 &, RPMI 1640 (GibcoBRL, NY, US.A)
mediaE 13] ] A3} 10% fetal bovine serum (FBS)o] H7}
F RPMI 16400 $18 AJZct SHE AZs d8%s F5k
0.4% tryphan blueo] BHOZ St &
golol MESE AFF8IIN
2) AEF vt

o tHAlAE M EZF RAW 2647 (America Type
Culture Collection, Rockville, MD, US.A)2 Dulbecco “s
Modified Eagle s Medium (GibcoBRL, NY, US.A)oll 10%
heat-inactivated fetal bovine serum (GibcoBRL, NY, US.A)3} 1
mM 100 IU/m¢ penicillin, 50 pg/ml
streptomycin (GibcoBRL, NY, US.A)& & 7}F5le] 100 mn dishol]
80% AlFE9) SAEHA] 37T, 5% CO, incubatorol|A] 1
OF5193T} Rat®] basophilic 4] ZFQ) RBL-2H3 M| EF RPMI
1640 Medium (GibcoBRL, NY, US.A)oll 10% heat-inactivated
fetal bovine serum (GibcoBRL, NY, US.A)I} 1 mM sodium
pyruvate, 100 IU/ml penicillin, 50 pg/mé
(GibcoBRL, NY, US.A)E &7}l 37°C, 5% CO; incubatoroi|A{
HH FBISATE.

3) nigHze 45 &4
mIQA WA EE 2x10%ells/m¢ ME7F HA MZSE =

351 96 well culture plated] 100 wf BF3 TS 2+ wellol] A]
E =THEE M8 & 377, 5% CO; incubatorol] ol 484]
ZHERQIBIGATE. BHQE F HHQE 100 woll ME F4ls Aleks 20
ME H7KSE & 37T, 5% CO; incubatorol] 1A]7F 3082 v est &
490 nmollA] EEEE &8 oIt Yok 54 5171
230 CellTiter 96® AQueous one solution cell proliferation
assay kit (Promega, Madison, WI, US.A) A& AIE3ICE
4) B-hexosaminidase®] &8

RBL-2H3 A2ZE A5} Tyroid buffer (137 mM NaCl,
2.7 mM KCl, 1.8 mM CaCl, 1.1mM MgCl;, 11.9 mM NaHCO;,
0.4 mM NaH.PO,, 5.6 mM glucose, PH 7.2)Z 13} A3l ch
5x10%ells/mi 2 ZESH & Tyroid buffero]A] BSAIZTCE 27
Azl %E‘%E EREAGS U5k 37T uigk7lolA 15
27} 9i2A]71 & compound 48/80 (1 mg/mf, Sigma, US.A)S
ZH7V5LL 37°C vHE710)A] 2027} H1SA)Z5 0} vk & RBL-2H3
MEFE 4TolA] 10827} UR]S1A
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5) Histamine®} &4

RBL-2H3 M ZE 4243k Tyroid buffer(137 mM NaCl, 2.7
mM KCl, 1.8 mM CaCl,, 1.1 mM MgCl,, 11.9 mM NaHCO;, 0.4
mM NaH,PO,, 5.6 mM glucose, PH 7.2)Z 13] MAESIGTE A
E4E 5x10clls/ml 2 ZEE & = Tyroid bufferolx] BSA171

th BRE Az stE BEFIES 26k, 37°C sl
Al 1587 BFEA171 & compound 48/80 (1 mg/ ml, Sigma,

US.AYE E7IGHT 37T mirlolA] 2027 91SA1 2Tt niet
RBL2H3 A 255 4Col A 1027 2]510) #1922 E2A)7)
g&9e I+o1%irh Histamine®] HzE2 Shore’} B
fluorometerE 0188 SEYHE ALEsINiC) Iths] MEsid,
et G394 1 nto] 02 M@ 1 N NaOH, 01 mi] 1% OPA
(o-phthalaldehyde)= & 715112 /”Qoﬂ/\ﬂ SE@ 2IXRACE. o7
o 1N HCl 02 m¢ Arigld 81E8S £24)7) 12, fluorometer
(Genios, Tecan, Austria)Z A28l 360 nmQ) excitation 1AM}
450nm&] emission THERE A}23F1A .2':— 15153
6) Nitric oxide &4

RAW 2647 MZFZRE] YHF nitric oxide (NO)Q &2
Ml Z B Sof Ealshs NOy 9 HENEA] Griess (Sigma)Al
kg olgol ZEBINTE A EHY BN 100 @} Griess Al
QF (1% sulfanilamide in 5% phosphoric acid + 1% «a
-naphthylamide in H;O) 100 @& &35+ 96 well plateo A]
102 39t ¥HEA17] £ 540 nmoilA] éé ZX51 T NOy
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7) RT-PCRE 0] &%} iNOS SF AL BAd

RNAEZ]= RNA-Bee (TEL-TEST, INC, US.A)E 0|83}
ECIGIRTE A B2 ZolA RNAZ 221517] 918k 0.1%
DEPC (diethyl pyrocarbonate)7} A7} PBSE H| &AM EE 33]
A& & RNA-Bee 900 (02 F7ioled 2R SIA17C) oiylo) 28
EEE 100 pE €I 1587 S0 AL 1 & 4T,
12,000rpmol| A 15827 214 B3t 3—:(5
Frkeled 207
4 2213k, 70% DEPC-EthanolZ @ MAEBIGEE RNAZ
=M ARAZ] & DEPC/} H71e) S840 982 3146}
&) spectrophotometer 2 BT Z SHEI%C} 5% RT buffer 2 wl
(10 mM dATP 025 uf, 10 mM dGTP 0.25 4f, 10 mM dTTP
0.25 1, 10 mM dCTP 0.25 u¢, MMLV reverse transcriptase (200

EHY| isopropanol2
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U/ ) 025 pf, RNase inhibitor (28 U/ u) 0.25 4, 50 uM oligo
dT primer 0.5 yf, DEPC-distilled water 4 /£)& PCR tubeol] 2
of 22TollA] 607 GAEIGI FHAY ¥rEE AE6ITE PCR
= 10x PCR buffer 3 xf (25 mM MgCl 1.8 14, 10 mM dATP
0.3 18, 10 mM dGTP 0.3 1, 10 mM dTTP 0.3 g, 10 mM dCTP
03 g2, 50 uM sense  antisense primer 025 uf, Tag
polymerase (5 U/ ul, Promega Co.) 0.25 uf)E Z38}+5)1, o37)0
SE4E AE 27} 20 ¢ ZA 51 PCR mixtureE: WIS
T4 PCR mixtureE PCR tubedl] W1 o§7)o] GHAL AES 5
¥l 2@k § PCR &AJo] Hof thEd ZHC g PCRE
AABIECE PCR ¥FE2 94Tl 327H 1 cycle HF2 & 94T 45
&, 57C 45%, 72°C 45%7} 35 cycle BF2A1Z1 909, 72 COﬂH 10

pt vy
7} extensiong AT & 8122 AZA)ZCE 2 AE

1.2% agarose geloll F7] &&3lod Gel Doc (Bio Lad, Italy)= o}
£3l] DNA bandE 201519k RT-PCRo| AMZGl primers
ZH10] @LIokAL (Bioneer Co, Choongbook)dl] 9 5lod g4 5}
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12w, 2t primer®] S7]ATE 2 OR Table 29} ZTt
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Table 2. Primer seguences of iNOS gene expression
Oligonucleotide sequence

POk 57 -CCA CCC AGA AGA CTG TGG ATG GC-3”
3 37 -CAT GTA GGG CAT GAG GTC CAC CACS '
NOS 57-GAC AAG CTG CAT GTG ACA TC3”

(o6}

" -GOT GGT AGG TTC CTG TTG 1157

8) Western blottinge 0183 iINOS THHZ] Wil 24

K2 E A7FE PBSE 33| 4248 Ll lysis buffer (10 mM
Tris-HCI, pH 7.4, 1% NP-40, 10 ug/mé leupeptin, 2 mM PMSF,
2 g/ ml aprotinin 10 pg/mf Na;VOy, 10 pg/ml NasP.07)ZE 7161
ol (100 uf/1x10°cells) FASIELT THIZIS XE8 £1S 4T 0]
A 1587 i 2251 45dE ZUTE BCA protein assay
kit (Pierce, Rockford, IL, US.A)E FHEfSr & 5L thelZ]
(30 ¥ 40 pg)& sodium dodecyl sulfate-polyacrlyamide gel
(SDS-PAGE)Z.  EZ|gt  F,
membrane (NC, Schleicher & Schuell BioScience, Germany)oi|
transfergl®irt. 0] NCE 3% non-fat dry milkE g8} Tris
buffered saline-Tween (TBS-T; 10 mM Tris-HCl pH 74, 0.1 M
NaCl, 0.1% Tween 20)2 2 1A17} 0} H}S Al H|E0|H
wiZol thet 2ha4 & AFABHL anti-INOS SHA| &} 224171
27} &AIQ] anti-mouse IgGE 1417} 302 BF2AlzTh 2 91
Atolol] TBS-TE 1084 33 308 ¢t Al olojA &
of thgh s ThHZA bandE enhanced chemiluminescence
(ECL, Amersham Pharmacia Biotech, UK) detection 2} O &
015190}

9) compound 48/80 off &gt MAly ORIEER A EF
HITH Z9] e A 2 compound 48/80 8 mg/ke= MF Y

52 ol FARBINCH, EEFIES 1, 20, 40 ,80 B 100 n
/mouse ST compound 48/80 FAL 1A]17F Holl A —E,—O#
BIITE. RAbg HE S ohEER]A 4358 SUAT] 5 1A7)
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Fig. 1 Effect of on the cell proliferation in mouse spleen cells. Mouse
spleen cells (2x10° cells/ml) were cultured with 100, 200, 400, 800 wg/ml of
Galgeunhaegi-tang(GHT) for 24hr and 48hr. Control group was incubated with
RPMI1640 medium only. Result are expressed as means + S.D in triplicate cultures,
* # significant difference from control(P<0.05).
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Fig. 2. Inhitory effect of Galgeunhaegi-tang(GHT) on the 8
-hexosaminidase released from RBL-2H3 cells by compound 48/80.
B-hexosaminidase release (%) induced by compound 48/80. All values are means
+ SD from three experiments. * significant difference from compound 48/80 alone
(P€0.05)
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Fig. 3. Inhitory effect of Galgeunhaegi-tang(GHT) on the histamine
released from RBL-2H3 cells by compound 48/80. Results were

expressed as % release of histamine. All values are means = SD from three
experiments. * significant difference from compound 48/80 alone (P<0.05)
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Fig. 4. Effect of Galgeunhaegi-tang(GHT) on production by
LPS-stimulated RAW 264.7 cells. RaW 2647 cells were incubates with
lipopolysaccharide (LPS 5 * wg/ml) for 24hr in the presence or absence of GHT
at indicated doses. The amount of NO released by ceils were measured by the
method of Griess. All values are means + S.D from three experiments. * significant
difference from LPS aione (P(O.0H)
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INOS

Fig. 5. Effect of Galgeunhaegi-tang(GHT) on iNOS mRNA
expression by LPS-stimulated with LPS (14g/mf) in the presence or
absence of various concentration of GHT for 24hr. After simulation,

total RNA was isolated from cuitured cells using RNA-Bee and RT-PCR performed.
G3PDH was used control genes. M: 100bp site marker.

LPSCugsml) + GHTug/md)

© O 100 200 400 800

W iNOS

Fig. 6. Effect of Galgeunhaegi-tang(GHT) on iNOS protein
expression by LPS-stimulated RAW 264.7 cells. RAW 2547 cells were
stimulated witn lipopolysaccharidge (LPS © 1ue/ml) in the presence or absence of
various conoentration of GHT for 24hr. The protein extracts were prepared, and the
samples analyzed for INOS expression by western blotling as descriced in the
method. HSP70 was a controi protein
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ERFEALES SA1E AIRIE nIRE d82 ZAKY] ¢
3l BIHedes X=E8Q] compound 48/80S ARG FAIA
ORFZERIAE FEF AAIES TEBINCE compound 48/802
B4l 2o £ AAtes BES 23, YAGSE AT Bodh
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AT BojtolAlE 40, 80 mg/mouse |41 80% RIAMET} 100 ug
/mousedfA] XJALE0] 60%E AT KCHTable 3).

Table 3. Compound48/80-induced systemic anaphylaxis

Doselmg/mouse) compound 48/80(8 mg/kg) Mortality(%)
Saline + 100
GHT 1 + 100

20 + 100

40 + 80

80 + 80

100 + 80

100 - 0

Saline or Galgesnhaegi-tang(GHT) was orally administratea at various doses thr defore
tre compounc 48/80 1p injection. Mortality (%) within 2hr foiowing compound £8/80
Ijection was represert ed as be ”urrber of dead micex100/toial mice of experimenta
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