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Anti-allergic Effect of Bopyeoyangyeong-jun to
Cytokines and Transcription

Jae Hyuk Lee, Hong Gi Kim, Woo Jin Shin, Jin Young Kim, Dong Il Park*

Department of Oriental Medicine, Graduate School Dong-Eui University

in the present study, we investigated the anti-allergic effect of the water extract of Bopyeoyangyeong-jun(BYJ)
to cytokines and transcription. To investigate the biological effect of BYJ, We examined cytotoxicity and inflammatory
cytokine secretion with RBL-2H3. We examined tumor necrosis factor-alpha(TNF-a), interleukin(IL)-4 secretion from
RBL-2H3 cell after pre- treatment with Bopyeoyangyeong-jun of 1 mg/me, 2 mg/mf. RBL-2H3 cell was stimulated with
phorbol 12-myristate 13-acetate(PMA) and calcium ionophore A23187. We observed that Bopyeoyangyeong-jun
reduced TNF-a, IL-4 secretion and mRNA expression in RBL-2H3 cells. Moreover, the expression of levels of
cyclooxygenase (COX)-2 mRNA, nuclear factor-kappa B (NF-xB) (p65) protein, ERK MAPK, and the degradation of
level inhibitor kappa B-alpha (IxB-a) were down-regulated by BYJ. Taken together, these results indicate that
Bopyeoyangyeong-jun hascontrols TNF-a, IL-4 secretion on allergic reaction.
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Table 1. Composition of BYJ used in the present study

By MU (Herb name) BEHTIR o)
LR Rehmanmae Radix 6
=F ot Fagonia Ragx 6
2% Codonopsis Radix 6
e Angelicae gigiantis Radix 4
ISk Liriopis Tuber 4
SRE Hoeien 4
B Citri Pencarpium 4
a5 Frtiiarae Rhizoma 4
53 d Platycodon Radix 4
=i Armeniacag Fructus 4
E%F Schizandrae Fructus 3
vE Glycyrrhizae Radix 2
+E Zingibens Bhizoma 6
KE Z2yphus Fructus /
B 64
2) I B oaierEs

48lo] ARZ8F RBL-2H3 Al ¥ master cell 2 SHIAM| £ 2
gl (Korea Cell Line Bank, KCLB)oj|A] BFarorom M =29 ufed
g 95kd 10% heat-inactivated fetal bovine serum3} 100 U/m¢
penicillin % 100 gg/m¢ streptomycing ZE$ DMEMof4] 3

7°C, 5% CO0l 27 3ol siURCE

3) Ale}
B 4@ol AMBE Phorbol 12-myristate(PMA), calcium
ionophore A23187, 3-(4,5-dimethylthiazol-2-y1}-2,

p-nitro-phenyl-N-B-D-glucosaminide:= Sigma Chemical Co.(5t.
MO)Z 28, Modified
Medium(DMEM)&}  Fetal Bovine Serum(FBS):= HycloneA}
(Logan, UT)Z5E], TNF ELISA kit, IL-4 ELISA, kit INF-y
ELISA kit®} ANTI-cox-2 monoclonal BD
BiosciencesAHFrankline Lakes, NJ)ollA], anti-NF-kB(p65), IkB-a

Louis, Dulbecco’s Eagale’

antibody

B-actin, p38, ERK, JNK@} phosphorylated-p38, -ERK, -JNK
polyclonal antibodyi= Cell Signaling TechnologyAl(Beverly
MA)oll 4,
BiotechnologyAHSanta Cruz,

anti-COX-1 monoclonal antibodys= Santa Cruz
CA)oll A, phosphatase labeled
affinity  purified rabbit 1gGS} BCIP/NBT
phosphatase substratet KBLAWGaithersburg, MDjoll 4] @18}
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2] Al 4L} PBS(phosphate buffered saline)oll = AMZ3I9)
2) TNF-a assay
RBL-2H3 A ZE 6 well plated] 5x10° cell/welld) =T
BF & 24 A7} RS Che AHE R DMEM eiXiofl BY]E
, 132 2 mg/ul)E 81451 Aol MEISIYTE 1 AT
15 & 1 uM A231872 A2idt E3 JelsHA @
REIBHIL 8 Al7F EOF dirSIAC). Higko] &
EeI5k] 5,000 rpmofl4] 3 27} 4 22igl 22l¥
20To] HEEIEE TNF-a kit2 ARS6kd ELIZAY
g 450 nmol A FHZEE EHsl FEF TNF-u9 &2 A4t
Bt
3) IL-4 assay
RBL-2H3 M EZE 6 well plateo] 5x10° cell/well®] =T &
5 24 Al Wi THE AHE S DMEM uixlol BYJE &
2 2 mg/mO)E BJABI Ml 2ol MBISIRCE 1 AL &
P& 1 uM A3187& A2 23 ABIBHAl 2 #2
AL 8 AlXE S viABIATT vifol vt Fof
& Bglsled 5000 rpmoliA] 3 87 A Reisld 2ely
20Col HHSIACE L4 kit AHS8He] ELIZAH O 2
nmofA EHLE SE3K FEF 49 oS AlEiRich
IFN-y assay
RBL-2H3 #:ZE 6 well plated] 5x10° cells/well®] =
24 A7} WieksH CRe A ES DMEM si X0l BY]
L 2 ng/m))E B1AEH] Al Zol MBIttt 1
1 uM A231872 A2Igh 3 HE|BIA o
21ska, 8 AIZ SOt s3I vieso] Bt
of 3% 2l5led 5,000 rpmoflA] 3 7} AXERISEIT,
EIE HENUE -20Cd 2a8I%ch FN-y kitE AREdlo
ELIZAH O & 450 nmofi4] §H5E &6l +&F IFNyY
A& AL
5) Total RNA 22} @ RT-PCR
Total RNA# TrizolH o8
reagent (Invitrogen, Carlsbad, CA)E
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228t &, 1 AN E EiE A microtubeE HIITE 4
I S&9| isopropanolE H716HL, & EEEH &, A20i4
T FFARICE AFo] Byt MEL 47T, 14,000 rpm, 20827F
2ot &, 7 AANES HEICE M Zof] 75% ethanol 0.5 mi
H7IslA 4T, 7500 rpm, 5827 24 2Eig & JAAE &
8] AAHEIGCE RNA pellet2 204 Xk AZXAIH, RNase
free waterol] € 5I9r). 22]¥ total RNAE -70ColA]l B3
I

2  #TA BioPhotometer,
Eppendorf)Z A183510] total RNAZE EHEIYCE SFALEA
Q1 M-MLV reverse transcriptase (Promega, Madison, W)E 0]
&8l (DNAE 3MJ61% 1, e4F ¢DNAE PCR templateZ
3t PCR amplificationS 41A18193C}

PCR amplification PCR machine (ASTEC PC802)& A}
BHETE. 10 mM Tris-HCl, 40 mM KCl, 1.5 mM MgCl, 250 uM
dNTP, 1 unit of Taq polymeraseZ} H7I=0] 1= PCR PreMix
(Bioneer, Korea)oll 3 ;g9 RNAZ $MH9E Z1Z9] <DNA
template@} Table 20 37|18} primersE A7}5li, distilled
water® PCR mixture ZZ volumeo] 20 u¢7} §JA sI3ch PCR
amplification A2 THE®} £tk 9% TolAd 5 B3
pre-denaturation A]7] &, 95 CollA] 40 & denaturation, 53 T
o4} 50 X annealation, 72 CollA] 40 & extension®] B9}2E& 1
cycleZ 3}, 28 cyclesE BRRAIZCE 1L &, 72 TollA] 7 7
post-extension A|%]

PCR & SZF {HEL2 05 % agarose gelg 0183} 0.5x
TBE bufferollA] 712 & E UAIGIRAL, A71ES0] St gel
EtBr (Ethidium Bromide)ol| g8l UVelA] EE4XIEE &
SIGCE. GAPDHE internal controlZ AMZ31%

Mo e & X e
> HL 12 o>

(Spectrophotometer,

© o

Table 2. Oligonucleotide Primers Used for PCR in This Study.
Targer  Name of Oligonucleotide sequences Expected  Accession

gene Primer (5 to 3 direction) size number
TNF-a TNF-3F CGTCTACTCCTCAGAGCCC 28 bp NM01267
TNF-3R TCCACTCAGGCATCGACATT 5

., IL4TF AAGACTTTGAACCAGGTCAC
L4 4R AGTGCAGGACTGCAAGTATT ~ %0 0P X16058

. COXI9F  ACTGGTCTGCCTCAAGACCA
COXT COXR  CAAGGGTGAGACCCCAAGTT — 23bp 867721
COX26F  TGACCAGAGCAGAGAGATGA
COX2 CoXo-6R  CATAAGGCCTTTCAAGGAGA ~ 20 bp  S67722
Gapo OAPDH2T  GGCCAMMAGGGTCATGATCT o NMOYTOD
GAPDH-OR  GTGATGGCATGGACTGTGGT 8

6) Western blot analysis

1x PBS bufferg 0|6l AZE HET &, scraperZ Al
ZE 22r} HolR HZo lysis bufferE H715le] HER) F,
AMEZZHE] protein extractionZ S} Protein  extractsE
Bradford .8 AHekeh &, E89] protein BEES 10% SDS
gel2 0183l T7] HEBINACE H7IHE 2, SDS gelo] bands
£ nitrocellulose membraneo] transferglil, transfer® blotse
5% YAFE 0]&8K blockingAlZALt. 1x} AbQl NF-kB (p65),
IxB-a, B-actin, p38, ERK, JNK, phosphorylated-p38, -ERK, -JNK

polyclonal Abs, COX-1, COX-2 monoclonal AbsE Z} blotsol] &
7¥sled 4TollA WHEAIT] &, 23t AbsE H7Isl] Aol it
SAIETE BFg0] ZuPH AP (BCIP/NBT  phosphatase
substrate) systemZ O]&36} Zt blotsQ] bandE EQISIFACE
7) Protein extracts FH]

1x PBS bufferg ol835l0] MEZE 28 MESH &, scraper2
MEE Zerlh Zokd AZol protein extraction solution
(PRO-PREP, Intron, Korea) 200 u¢ 713t & IEIGHY, iceollA]
3027} BRZAIZITE vk3o] BLPH 4T, 14,000 rpm, 20 27+ &
+ Brlst £, cytoplasmic protein0] EHFE U= dANE &
¥ Al microtubeE FIT} ol U= pelleto]] nuclear protein
extraction buffer 100 W& A7k HEI|Z] F, iceolA] 302
7} BksA17)E). Bh3o] EuLiH 4T, 14,000 rpm, 20827 914 2
2I3t #, nuclear protein0] BrRE0] U= HANE Pt
microtubeZ &7}
8) EARNE]
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2 Student's t-testE 0]E3l] BESIN ST p Ztol 0.05 ujTd
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1. TNF-a assay

TNF-09] 282 o}FH HXIE S %2 HZolA
5891009 pg/m O, PMASH A23187% XI=3+ M ZEole
1200.52+15.17 pg/m = XS] E7Hp<0.005)31R em, A= H
BYJE 1 mg/mi, 2 mg/ml O SEE A MRZolMEs 22t
986.39:10.58 pg/ml, 944.05:19.11 pg/m & S-2]A(P<0.005) Y=
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0
n
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Lo
AN (mgm) 0 20 0 10 20
PMA +A23187 - - + + +
0 mg 2 mg 0 mg 1 mg 2 mg

mean 583025 7.8025 120052 986.338 944,045
Std. Err 0.09273 0.0285 15,1663 10.5812 19.109
Fig. 1. Effect of BYJ on TNF-a Secretion from RBL-2H3 Cell. Each
column represents mean * SE of 3 independent samples. The absorbance was
measured at 450 . using ELISA. ### p<0005 : significant as compared to
unstimulated sample by Scheffe's multiple comparison. ** p<0.005 ; significant as
compared to PMA+ A23187-stimulated sample by Scheffe's multiple comparison,
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2. IL4 assay & gt
IL-49) BUlEE oFfE MRAE B %2 MEAA
260£0.02 pg/mBOm, PMASH A231872 RH4SH AlZols=
822.46+17.56 pg/mE RG] E7Hp<0.005)532m, A= H
<« 26bp

BYJE 1 mg/ml, 2 mg/ml 9 SEE Hzigh MZolMs 24z
7241423508 pg/ml, 72456809 pg/mE FH(P<0.05,
P<0.005) Qe H4E HI

900

i
e .
18 e %00
14 - : 700
2, . i o © Fig. 3. Effects of BYJ on the PMA plus A23187-induced
3 : g inflammatory cytokines (TNF-a and IL-4) mRNA expression in
g " 0 g RBL-2H3 cells. Levels of TNF-a, IL-4, and GAPDH mRNA were assayed by
g g an 8 RT-PCR. GAPDH was used as Infernal control gere. Lane 1. negative control
ﬁ . - 1. " g group, Lane 2 orly treated BYy 20 mg Lane 3 positive control group (0N
= ) = . ] treated stimulus), Lane 4. BYJ 10 mg + stimulus, Lane 5 BYJ 20 mg + stimulus,
4 200
2 100 1 2 3
1} T T — T a
EATEA (mgml) O 20 I 10 18 -~ e .
PMA + A23187 - - + + + COX-1 Q Q g - 223 bp
0 mg 2 mg 0 mg 1 mg 2 mg
PMA+ A23187 - + + +
- - COX-2
mean 25905 5358 82246 724138 724561
Sid. b 0.02139 {.11565 175632 35.0841 809023
Fig. 2. Effect of BYJ on IL-4 Secretion from RBL-2H3 Cell. Eacn _—
GAPDH i 3 <
coiumn recresents mear = SE of 3 ‘ndependent samples. The absorbance was -— ﬁ L 201 bp
meastred at 450 an usng ELSA sa# (0005 ¢ significant as comparea to : .
unstimulated sampe oy Scheffe’s mutple comparison. *pca05, *pC0 0 significant Fig. 4. Effects of BYJ on the PMA plus A23187-induced COX-1 and
as compared o PMA+A23'87-stmulated sample by Scheffes  multple COX-2 mRNA expression in BBL-2H3 cells. |evels of COX-1, COX-2. and
comparison. GAPDH mRNA were assayed by RT-PCR GAPDH was used as internal control

gene. Lane 1. negative contro! group Lane 2. positive controf group (only treated
3. IFN-y assay stimulus) Lane 3. BYJ 20 mg + stimulus
ELISA method® &FG} IFN-y9] BH[EE ofFd AR 6. NF-«B 24o] U]A]= BY]S] o3&t
BHA] @22 M EoflAd 428 + 018 pg/mi%iCH, PMAS} A231872 BYJO] NF.xB walo] plil= Q&S orohm 1xb Western
ARl MlEolE 433 « 0.07 pg/miXct A= & BYJE 1.0 ng/ blot analysisZ® 4AISKSCE Nuclear extractolAls PMASH
mf, 2.0 mg/m 8 SEF Ml MZolM e ZH7t 467 + 0.06 pg/ A231876] ©)51 NF-«B 2lslo] BiddsiA 718 AS 2o)at 4
ol 473 = 006 pg/at e HETH HHTIM RAT VIS B o)oir) ane 2) 22101 BY] 20 ng/mE @ K28k AE 7oA
ol 4 ik = NF-«B (p65) &olol ZABIH L, cytoplasmic extractoll A=
NF-«B (p65) wdlQ] zjol& 2OIg 4 YRrt. wheks BYjol

- ok 7= ¢l o5k
4. TNF-a8} IL4 mRNA geiol) viX]i BYJS) &% 8 NFkB (p65)2) & W 0150l ZAEUSe & 4+ U

BYJ9] inflammatory cytokines (TNF-g, IL-4) mRNA draio]
oiAls E3ke YorEalxl RT-PCRE AABI%ch 2t 49

1 2 3
cytokine2 PMASH A231870) 9l31 mRNA Walo] s 7}
RS Lane 3), BYJE A AH2igh 48 T4 mRNA 28 ¢-NF-kB — o “So———
o] BYJ9l sk d&EHCZE ZAAEe AE EIE &+ Ut
(Lane 4, 5)
n-NF-KB -

5. COX-2 mRNA wigloll u]A]&= BY]Q| @&

COX-2 mRNA 28lof ozl Qake Qobi A+ RT-PCR B-actin — ey —
2 HAISIIch TNF-o, L4901 239} SYsHH COX-2 et Fig. 5. Effects of BYJ on the expression of NF-kB (p65) in RBL-2H3
PMAS} A2318708 23l mRNA gldo] 45 E71590Lt cells. The cell extract were assayed Western blot analysis for NF-kB (p65) in

2 ZY AL ANS w e cytoplasmic (c-NF-xkB) and nuclear extracts (n-NF-xB). Lane 1. negative controf

(Lane 2), BY] 2.0 ng/n¢& © Aot HgTZollAf= mRNA & group. L.ane 2. positive contrel group (only treated stimulus). Lane 3. BYJ 20 mg
o] BdgtA Zaxe AL BRI 4 UrHLane 3). It + simulus
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7. IxB-o degradationol] ©]X]= BYJO] H&

BYJ9] IxB-o degradationo] mAl¥: Hekz ol A}
cytoplasmic extract® 0]2310] Western blot analysisE 4AT5}
STt PMASL A2318700 98] cytoplasmoflAd IxB-a degradation
o] ot A g EeIE & AUATH (lane 2). T2} BYJ 2.0 ng/ né

2 B A 48FoIME kB-a degradationo] ZABIRC:
(lane 3).
1 2 3

KE-d | e W

Bacin | Ve

Fig. 6. Effects of BYJ on the degradation of xB-a in RBL-2H3 cells.
The cell extract were assayed Western blot analysis for kB-a in cytoplasmic
extract. Lane 1. negative control group. Lane 2. positive control group (ony
treated stimulus). Lane 3 BYJ 20 mg + stimulus.,

8. ERK MAPK &0l o]l BY]Y Hat
BY}9 inflammatory cytokines Wale] u|X])E Gako] o)
HAUEE YolE LA} Western blot analysisi2 MAPKs 24 ¢
210181 Tt BYJo 218 phosphorylation-ERK MAPK &40] 7
AE A BIBIYOLY, p383 INK MAPKsol| A= A2 :i
g 4+ giglrth

o fk

[t

5

¢

o |
P-p38 r T— W — I
SNK l- s = l
PUONK r o : J
S |
P-ERK l ” M — ,

B-actin fw b R g ]

Fig. 7. Effects of BYJ on the activation of ERK MAPK on RBL-2H3
cells. The cell exract were assayed Western blot analysis for the
phosphoryiation of pd8, UNK, and ERK. Lane 1. negative control group. Lane ¢
positive control group (only treated stimulug). Lane 3 BYJ 20 mg + stimulug
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