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Anti-Allergic Effect of Hyeongbangjiwang-Tang

Hyun Wook Nam, Jong Hyun Park*

Department Pathology, College of Oriental Medicine, Deagu Haany University

The present study was conducted to investigate the anti-allergic activity of HBT. We investigated the anti-allergic
effects of HBT in RBL-2H3 basophilic leukemia cells by compound 48/80, a mast cell degranulator. HBT significantly
inhibited B-hexosaminidase and histamine release from compound 48/80 stimulated RBL-2H3 cells. The in vitro
anti-inflammatory activities of HBT in LPS-stimulated RAW 264.7 cells were investigated. HBT inhibited NO production
in LPS-stimulated RAW 264.7 cells and effectively dowregulated the expression of iINOS mRNA and iNOS protein

expression in LPS-stimulated RAW 284.7 cells. These result provide evidences that HBT may be beneficial in the
treatment of allergic inflammtory disease.
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1) el &l

Agol ALET Ehfe SUSIEdA Flsld BB Ag
EESI ANBSIN oM, Awe THEEEtET, o LEY
FIRTHEE S ZA W18 B 1 B2 Table 13} 20y, #iffithk
B9 108 2 4875 g2 &7/ 97| (CME 592, mZ71Y,
Korea)oll MY 516TE A8 & @07l 3 LE rotary evaporator
(Eyela N-11, Tokyo Rikakikai Co. Ltd., Japan)Z ¢} &3} 30C
oAl AUsF sl 750 mE At FPHERY sHAL
70TollA G1F St SZAIR] ® SZHE7] (VFDT0005-3085,
Biocros, Korea)E 0183} -70ColA] BZAZR A2t &4
YT 1951brix0] 2L, BEAX & FHE 856 g8 175%)2

% PBSO| =0 25 m%} 045 m@ membrane filter (Milipore
Co., USA)E oulstd Aol ARSSIST)

Table 1. Components of Hyeongbangjiwang-Tang(HBT)

Oriental : Dose
Crude Drug Crud Drug Scientific name (9
AME Rehmannia glutinosa  Aehmanniae Radix Preparat 75
Iy Cornus officinalis Corni Fructus 75
rE Poria ¢ocos Poria 75
=B Alisma platago-aquatica Alismatis Rhizoma 75
Bt Plantago asiatica planiaginis Semen 375
FIF Schizonepeta tenuifolia Schizonepetae Herba 375
[ &, Angelica pubescens Ledebouriellae Radix 3.75
Fid Notopterygium incisum Notopterygii Rhizoma 375
BiE Ledebouriella divaricata Angelicae pubescentis Radix 375
=g 48.75
2 4EEE
£33 SHNM AIRE 5589 471 ICR nkeA9) 6589
A PIRAE (F)QEE (BNE 7HE, BF)olA T
2t Aelof] ARSI tlAE AR BE BHSCE 246}
U AE F OFIFT OPEE A7) F UBlol ANBEISITE AR
4ol £YS 12/3W dark/light 77|18 A8 1L, 25=
22T, SEE 5512%E S5
2. 2HH
1) HIAAE 2]
NeRAE AL 93T & RHHOE &S A&l =
§ ZAE AAGIACY. Slide glassZ REHA Y5l BIES
248l & 4C Hanks Balanced Salt Solution (GibcoBRL, NY,

USA)EHOE 23 AMHIMCE Ficoll-pague  (Amersham
Biosciences, Sweden)g ©| &3} 1,800rpm ojjA] 302 A4 B
alo] Yt gt &, RPMI 1640 (GibcoBRL, NY, US.A)
media® 13 I A5} 10% fetal bovine serum (FBS)o] H 7}
¥ RPMI 16400 HE AJZiC) SBE AZe dFHAS F5l
0.4% tryphan blueo] SO Z E¢IEE & hemacytometerZ 0]
&ol] MESE B9
2) AZF upet

ape2 tHAME A EZFE RAW 2647 (America Type
MD, US.A)2 Dulbecco s
Modified Eagle s Medium (GibcoBRL, NY, US.A)ol 10%

2O 2
o= T

Culture Collection, Rockville,

heat-inactivated fetal bovine serum (GibcoBRL, NY, US.A)3%} 1
mM  sodium pyruvate, 100 IU/m¢ penicillin, 50 ug/mé
streptomycin (GibcoBRL, NY, US.A)E& A7I5Kd 100 mn disho]]
80% MEQ WL E SAI5IHAI 37T, 5% CO; incubatoroilA] uH
OF5I9C}. Rato] basophilic A ZF¢] RBL-2H3 A|ZF &= RPMI
1640 Medium (GibcoBRL, NY, US.A)oll 10% heat-inactivated
fetal bovine serum (GibcoBRL, NY, USA)Z} 1 mM sodium
pyruvate, 100 IU/m{ penicillin, 50 ug/mé
(GibcoBRL, NY, US.A)yE H716lH 37T, 5% CO; incubatorof A
Hi 5T
3 WENEY B 57

oA HIAMZE 2x10°%ells/mé M E7F FA MEZSE &
H5kd 96 well culture plateo]] 100 b 53} CFHS Z} wello] A
HE SEHEE B/ & 37T, 5% CO; incubatordl] o] 484
L HRSIATE B = aiekl 100 woll ME 45 Aldks 20
WE 7V & 37T, 5% CO, incubatoro]] 1A]7}F 302 wfekst
490 nmof| A siict. A
230 CellTiter 96® AQueous one solution cell proliferation
assay kit (Promega, Madison, WI, US.A) A0S AlE3IHCE
4) B-hexosaminidase®] &%

RBL-2H3 M ZZE A3l Tyroid buffer (137 mM NaCl,
2.7 mM K], 1.8 mM CaClz, 1.1 mM MgCly, 11.9 mM NaHCO;,
0.4 mM NaH,PO,, 5.6 mM glucose, PH 7.2)% 13] H& 3551
5x10°cells/mi & RASt & Tyroid buffero] 4] RRAIZACH BG
Mo SEEE FAHEES Friekd 37T siT]olA 15
2+ ¥gAl7Z] & compound 48/80 (1 mg/mé, Sigma, US.A)E
7¥SEAL 37°C Rk oAl 20827t HESAIZA T miQF & RBL-2H3
|ZFZE 4ToA 1087 BR5lY jlgs B2ATIAL 45ds
Ieoldirt. 4Ed0l %9 1 mM  p-nitrophenyl-B
-acetyl-glucosamideE W1l 37C uR7loA] 1A]7F EQF HESA]
71 & 2002k9] sodium bicarbonate (PH 10.2)9] H71E BIEE
EZA71AL 407 nm mEOlA] EETE &6 B
-hexosaminidase®] £H]X] i (release index)= T3 20| A4k

glaArh

streptomycin

A
f

=3 = =
EEEE 58

e H{rorin

x

B-hexosaminidase release index =
(O.D at 470nm of sample)/ (O.D at 470nm of positive control )x100

5) Histamine®] &3

RBL-2H3 M ZE 4735} Tyroid buffer(137 mM NaCl, 2.7
mM K], 1.8 mM CaCl, 1.1 mM MgCly, 11.9 mM NaHCO;, 0.4
mM NaH;POj, 5.6 mM glucose, pH 7.2)Z 13] M&3IHT) ME
5 5x10°cells/m¢ £ Z&E & Tyroid bufferoll 4] BERAIZIC)
258 Az s FHESES FU16I, 37T el
1587} 2}ZA17] & compound 48/80 (1 mg/mé, Sigma, US.A)E
H7¥SHL 37°C w7 oAl 2027 HESAIZATE Wi & RBL-2H3

HEZE 461K 10870 Wrlsll 1188 B2 & 4E4S
HZHE Shore’t H1138} fluorometerS

2
3431} Histamine2)
=

S ZEUHS ASHIG VHs] ABEE, 48 45
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1 meofl 0.2 me®) IN NaOH, 0.1 m¢©] 1% OPA (o-phthalaldehyde)
E H7IhL 42ofA] 557 w6kt of7le] IN HCL 0.2 mi
BrKl dkgg —75-7 171 s,
Austria}&  A25
emission T}HAFES
6) Nitric oxide &
RAW 264.7 M ZFZR2E] 4% nitric oxide (NO)Q} k2
AE Qi ol ZxiEE NO»- 2] A E 4] Griess (Sigma)A}
oFg ol&5lo] SEBITT. Al Zuel 45N 100 w2} Griess A]
OF (1% sulfanilamide in 5% phosphonc acid + 1% «a
-naphthylamide in HyO) 100 @& Z&5l 96 well plateolA]
102 =t B3A1T1 & 540 nmo)lA] % T GISTE NO»-

= =x
=27 O
9] EL = sodium nitriteE A5l THE FF2 Mo Q&) 4t

Ly

fluorometer (Genios, Tecan,
0 nm&} excitation A} 450 nmo)
6}04 =75k

oﬁ@tﬁﬁ

E3IA
7) RT-PCRE 0]&3t iNOS FAA} 24

RNAEZ|:= RNA-Bee (TEL- TEST, INC, US.A)Z o] 25l0]
2SI vtR4 HIEA oA RNAE 22]517) 98k 0.1%
DEPC (diethyl pyrocarbonate)”} 7}E PBSZ H|ZH ZE 33]
AlA 2 RNA-Bee 900 wE Hrisle] F& 37T orlo) 22
ZEE 100 W& E1 1587 &0 FRAH
12,000rpmofAf 1527 24] BEEIglil 48NS ZUAHA F6h
S isopropanolE 718l 20T oA 45587 HAS
4] 22|38k, 70% DEPC-EthanolZ 13] MA 3199 RNAEZ
=ollA HEAZ] & DEPC7 H7He S740] YRY 346}
o] spectrophotometer® £+ 2 ZH 63T 5x RT buffer 2 40
(10 mM dATP 0.25 w8, 10 mM dGTP 0.25 g, 10 mM dTTP
0.25 p¢, 10 mM dCTP 0.25 48, MMLV reverse transcriptase (200
U/ ut) 025 ul, RNase inhibitor (28 U/ u) 0.25 uf, 50 uM oligo
dT primer 0.5 48, DEPC-distilled water 4 )2 PCR tubed)] &
of 42TollA] 6027 GAIZIEI SIFA} BISE AESI9ITE PCR
< 10x PCR buffer 3 uf (25 mM MgCh 1.8 44, 10 mM dATP
0.3 xt, 10 mM dGTP 0.3 14, 10 mM dTTP 0.3 z, 10 mM dCTP
03 e, 50 uM sense I antisense primer 025 i, Tag
polymerase (5 U/ ul, Promega Co.) 0.25 )& Z¢H5)1, o7}
SHFE AE R} 20 o BA 31 PCR mixtureE TESRL
C}. PCR mixtureZE PCR tubed] Wil &37]of] AHAL RIES 5 40
Hrksiel 28t 5l PCR A&x)ol HO% rheo] ZACE PCRE
HAIGINCE PCR HIES 940l 3871 1 cycle H}& & 94T 45

> e o

xR, 57T 45%, 72°C 45%7} 35 cycle HI2A171 0m, 72T oAl 10
7} extensiong A|HE & HIS S AEAZCE SEF AES

ot
1.2% agarose gelol] F17] & &8} Gel Doc (Bio Lad, Italy)Z o]
&35 DNA bandE QI5ICE RT-PCRo| AMEE}E primers
98101 21014} (Bioneer Co, Choongbook)ol] 91Z151e] sHd 5}
Hom, 7t primerd] @7]AE 2 Table 29} 2Tl
8) Western blottingsr 0]&¢F iINOS THAZE wld B4

MZE XM PBSE 33) 4=43) o1& lysis buffer (10 mM
Tris-HCl, pH 74, 1% NP-40, 10 pg/ml leupeptin, 2 mM PMSF,
2 pg/mi aprotinin 10 pg/m¢ NazVOs, 10 pg/ml NasPOn)E 715}

—_

>

o (100 pe/1x10%ells) FABIGHIL IR S RET} THS 4C0o]
Al 1587 f14 BElskd 48 Eorh BCA protein assay
kit (Pierce, Rockford, IL, US.A)E Fekol & 5YLQ] chiy
(30 T 40 )€ sodium dodecyl sulfate-polyacrlyamide gel
(SDS-PAGE)  EZ{gt %,
membrane (NC, Schleicher & Schuell BioScience, Germany)ol|
transferd}Ect. 0] NCE 3% non-fat dry milkE §HR-6F Tris
buffered saline-Tween (TBS-T; 10 mM Tris-HCl pH 7.4, 0.1M
NaCl, 0.1% Tween 20022 1A]7F B¢ 2Hs A[H H]—E—OIﬂ o
W et BFS & AIHSHL anti-INOS &A1 9} BhEA17]

27} A0 anti-mouse 1gGE 1417} 308 EhSAIZ L) 2 Bl
Afololl TBS-TZ 1024 33) 302 EQt MIBIACE oloix &
ol tigt thE ©E bandE enhanced chemiluminescence
(ECL, Amersham Pharmacia Biotech, UK) detection B}HOF

SIS

eletrophoresis nitrocellulose

rLE =
olo {ol

Qo

Table 2. Primer sequences of iINOS gene expression
Qligonucleotide sequence
5" -CCA CCC AGA AGA CTG TGG ATG GC-37
3’ -CAT GTA GGC CAT GAG GTC CAC CACH’
5" -GAC AAG CTG CAT GTG ACA TC37
3’ -GCT GGT AGG TTC CTG TTG 1157

G3PDH

INOS

9) Compound 48/80 of QI3 FAIY ohfHER] A &5
B4l 220) B 2 compound 48/80 8 mg/kes 45519

27 ol FAKlon, fifESES 1, 20, 40 % 80 ng
/mouse SO E compound 48/80 FA} 1417} Foll AF B
SHACE AANE A& oh e~ 438 SEAZ] & 1A

ek HEBI

1. HIEAZE S50
FIPF B (HBT)O) & =
71 98l viRs HAAMEE 01% Az S4sg HasIET
HBTS =58(100, 200, 400, 800 pg/ml)E AR]EHA 24&17_1, 48
AR A E B4 5E SESIREE T AT, 244170 vieF Al 1k
IR 2 ZAES2 HBT Az =Tol wel 01360002,
0.145+0.001, 0.153+0.004, 0.165+0.003 ©& wIZ&R 0.1320.003 o]
H15) 200, 400, 800 pg/micA SIS Al Z HAl50] HETRACE
48A17F wiQF Al HERA HIAMI O] £A)552 HBT AE] 5% 400
g/ mioliA] 0.153£0.009, 800 pg/meol Al 0.164+0.002 O.8 thR
of ¥lgh St MEEAE0] TETAUCHFG. 1).

el

2. RBL-2H3 Aol A] B-hexosaminidase EH]H A o] ]X]= Go
HBTY SdeiA] §38 4mE7) 95 vldAZL &
A0 2H|glo]l &lEHe B-hexosaminidase EHlol U)X
¥g+S RBL-2H3 basophilic AIZFE o]&dle] BEFIICH

RBL-2H3 Ao B e SE6H] $16Kd compound 48/80&

UE 0i%

=}
o
T
=S
T
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ARREI ). compound 48/80Z RBL-2H3 A £ Fol| ©BEAE] Al
B-hexosaminidase FH]7} 51.6:07% 2 WH&EE|UCL} HBTE =
THEE KP A] 509+0.7, 47.1£0.6, 43.4%0.7, 36.921.0 2 F HBT
200, 400, 800ug/méollA] F-O5HA B-hexosaminidase #H] 7} A
HYCHFig. 2).
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Fig. 1. Effect of HBT on the cell proliferation in mouse spleen cells.
Mouse spleen cells (2x10° cells/ml) were cultured with 100, 200, 400, 800 wg/ml of
HBT for 24hr and 48hr. Control group was incubated with RPMI1640 medium only.
Results are expressed as means + S0 in triplicate cultures. * # significant
difference from control(P<0.05).

b-hexosaminidase release(% )

400

Control Com48/80 100 200
Com48/80(Tmg/mi) + HBT(ug/mi)

Fig. 2. Inhibitory effect of HBT on the B-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)

800

3. RBL-2H3 M) ZojlA] Histamine EH] o) n|X)= Hok

HBTQ St Al EHE B 7] Y6k compound 48/80F
RBL-2H3 Aol @alE Frold 2d] Aol Exlisle
2ilel vl FEE BESIYCE  compound
48/80 TH=AZ] A] histamine EH|& 71.7+3% 2 FEE oL
HBTS s XE] Al 56.8+4.6, 56.3+2.8, 56.6+2.4, 56.7+3.5%
Z Leht #E BE 5504 histamine BH|7F FO5HA A
FcHFig. 3).

histamine®)

4. LPSE A=
Aol UWE

F RAW 2647 U} THATAI Zoll 4] NO 44 o
25171 fll LPSE Al=% RAW

ﬂ% HZFZE 0]&3l NO 4y Zgol nixl= &
k2 ZEAISINCE LPSE AI=ZE RAW 2647 A ZojA S5
NO 42 44.7:048(uM/m)% Lt HBTY) Xz] sFHol wht

264.7 TEE A

Ho

b
o

455+0.43, 44.20.2, 29.8+0.15, 24.4+0.08(uM/ m¢) Z HBT 400, 800
pe/molAl NO Aol RolskAl AR = AThFig. 4).

Histaminie retease(% )

Control Com48/80 100 200 400 800

Com48/80 Img/ml) + HBT(ug/ml)
Fig. 3. Inhitory effect of HBT 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)

Nitrite Con.{uM/ml)

800

200

LPS 100 400

LPS(lug/mi) + HBT(ug/mi)
Fig. 4. Effect of HBT on production by LPS-stimulated RAW 264.7
cells. RAW 2647 celis were incubated with lipopolysaccaride (LPS ; 1 wg/ml) for
24hr in the presence or absence of GHS at indicated doses. The amount of NO

released by cells were measured by the method of Griess. All values are means
+ 8D from three experiments, * significant difference from LPS alone (P<0.05)

5. LPSZ X}=% RAW 264.70114] iNOS mRNA % iNOS Tz

Walol plxle g3

HBToll 93+ RAW 264.7 T+ A~ thAlA oAl NO 4449
oIA 7} INOS mRNA SF A} 2kal 9l iNOS thizl urs o] @
BHE ZAB198 RAW 2647 DR AT £330l LPSS}
HBTS ®#)3t & INOS mRNA S@A} 2k} iNOS phedal vt
S RT-PCR 1} Western blotting O 2 #E3IJrt LPS ©E
FE]A] INOS mRNA S A wrslo] AsHH S EE0] FETR
o, olEs XA e S HBT Aelo) Q3] Zago] Bakx
KoM, INOS Tl g vk S HBT AMelol Qs Zhago] &

EEArhFig. 5, 6).

6. Compound 48/80 o 93k FLE ORITEAIL
= A5k
= Re

ERgoll 1A

[

e mxle FEe RAK) {6 1]
1=E%10) compound 48/802 AMgsle] Al o}
ST & XS TESINCE compound 48/80&

AEE BED 2T, QEAESE BT T
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ST HBTS A7 $I8h 7 BR0IA] 100% XA120] B 7} Wolske A0 LBiA ok A1BE Holg Best A o
ZF|QCHTable 3). 2l glo] o2 QYA TE ABo) Y Bl AERIA)
712 ohlRA AT Qs ARNYOE FE0| Brks
LPS(iug/mb + HETug/m) S AS We QWS AR & 4 Atk B SBlAEA AE
Moo 0 1w e & gulEo) BiEgel Bas 9L A1 % 9T &7
AIBE AL T ET7} Boltlnke Hol AHY) BAR GAR L
. Lt EF HEQUE A% avel kel Bon 1 X873

oS % flo] YoIME SRS B8 BEid vt g

AllergyZl8lo] QloiA] SHeste A4t D}‘%}?jﬁlﬁ 0] FoA]

I e, A2 alergy FEOE 2 4 Q= ot

ik, B S, BE BE, g, B, BE S28% BRI R/
Qe

i — - e B

Fig. 5. Effect of HBT on INOS mMRNA expression by LPS-stimulated RO K|S0l O] 27IHAL A 71€3HL & s
with LPS (1 sg/m) in the presence or absence of various HollE ARSI Wl A8 MEeF allergy Z8HS
concentration of HBT for 24hr. After simulation, total RNA was isolated from A= AL Bom, Qo) sheX0) HotollA] QRS
cultured cells using ANA-Bee and RT-PCR performed. G3PDH was used control 4 .
genes. M: 100bp site marker ATE WL ok 2 420 EFERHY Thllergy 2122,
M ekl FIHIERS Hallergy 28-S 21 BI93CH
LPS(lug/mi) + HBT{ug/ml) 2 Aol A= FRFMERSY Fallergy SIS YOI ¢
off 4k WEMze] mRle ST ¢ElEV] €E8 2 AE0
C 0 20 M0 8w HIRHIE B 38T0lA QR 1S Al B N8R U
Zl B-hexosaminidase @ histamine £H] &ixjol vz G, H)
iNOS BHAX}=FAHQ! compound 48/80 Al=oll &gt Anaphylatic shock
of U|Rl= &gk, RAW264.7 tHAH ZFE 0183 EEHHET
HSP70 PAE Nitric Oxide 8¢ H RE7|Ho] niXle EE 5 42
BTt

Fig. 6. Effect of HBT on iNOS protein expression by LPS-stimulated HIZ = 223 HE AV E A 28} Be HE 2 44
RAW 264.7 cells. RAW 2647 celis were stimuiated with [popolysaccaride (LPS Hol QI w3l METv) BinE T AARE X0Z HeEne
T it sxtacs wes s and s sames e o 105 sremon O BSE STE SH2 ROF e wrd. wek & o
by western blottng as described in the method. HSPT0 was a control protein, Al Aol AHE7Y BIg LIEEE #fEES A7 (24
Table 3. Compound 48/80-induced systemic anaphylaxi A12, 484124 B SER(100, 200, 400, 800 e/ )2 FH2iSled vt
- Dose(mg?mrziu)scu Conlmol:zz 48,3;30(8";:/;) = M?)rtahty(%) o UIBAZA Sa0) BiXls gEe doiict 4 23
Tsalre ' n o ABIAIZE 24X 30 A= 200, 400, 800 pg/miolA] TR BI8H
HET ! * 10 MEZSAS0] 7Y A 715K, 48A17F Bl A] the
f“ ! o HIZH 0] BAISES 400, 800 pe/mt A ROIEE AESAL] B
80 + 100 T ol #HEsHERCl MY AZE ddlsle] & 7s
80 : 0 o} ZBI=lLL BieFst aeielolA AMBE R ASHE 7iese 43t
R e e L R P S A
éergrue;ecﬂoequ‘sa: nfm ‘w:ger m dead mex W0/l e o e Qe m 19 m:e Fack WE0IS0] Boshs HUNEEE tAIAE, BRI E, &
A750] LA AT E] ElEY] HEHEY tEEel Al
al 2+ EEE BUAES 3T YEA QN vluk EE £
o I BRSOl dolule @5 dhgolA] SUESl gEeg
F 2ol §of Ao YHETIAEE AR &7 FAlo] lom, gk @ ohit I Slo tiE A4S Aot BlEe] HAEg X
40} 01919] &F 15-20% 7 LHE VA Se] dElE AOE ek W3 RAo] FEE0] HES FHT 9S0] WA QUi
UK. 1A Allergy AP} £7) 51 0] Bk THFOR 8k Histamine 3+ B-hexosaminidasel= 0|8 M FoflA] Bl Q] X F
AR 9531 AR A2k vy 2oL, 7FE el B o E o) U A U Y EV] IREZS YEEY SFH #8317
o & HA £0 W7 St nuEe], uAwWAe g8 5 o ARRE T QYT EY 2 Aol e 87 Hub ik 9 A
2 7HA Qol0] XIE F1 Yok, B3] 4019 Bdy Q=714 £40] =2 &% RBL-2H3 basophilic leukemia A|3ZZ0]
Higol Rlofa] L E7] 7170] B 8l AL oF 30%0] Bk RBL-2H3 AZFE ARMER AMEslo] vldi Lo e g
L 2ote] B GEETE uigelAE ok 80%0llA LHE7] HEShH= compound 48/80& AIESIY Eilde | SICE
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