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The Effects of Jeongcheon-tang and Cheongsangboha-tang
on IL-4, IL-5, IL-6 and IL-10 in Asthma Model

Young-Woo Kim, Hee-Jae Jung, Hyung-Koo Rhee, Sung-Ki Jung

Division of Respiratory System, Department of Internal Medicine,
College of Oriental Medicine, Kyung-Hee University, Seoul, Korea

Objectives : We aimed to identify. the effect of Jeongcheon-tang(E™i%) and Cheongsangboha-tang(i% L#i T i%) on the transcriptional
activities of cytokine IL-4, IL-5, IL-6 and IL-10 involved in asthma model.

Materials and Methods : RBL-2H3 cell lines were used. Cells were stimulated with calcium inophore(2«M : Sample group 1, 4¢M : Sample
group 2) for maximal gene expression. After 3rd treatment of samples and incubation({per 24hours), total cellular RNAs were collected using
Trizo! solution method. Then transcriptional activities of IL-4, IL-5, IL-6 and IL-10 were measured by RT-PCR with electrophoresis.

Results : In IL-4 study, Jeongcheon-tang treated group showed 82.76%{Sample group 1) of transcriptional activities compared to the control
group and Cheongsangboha-tang treated groups showed 85.77% (Sample group 1), 89.42% (Sample group 2) of transcriptional activities
compared to the control groups. [n IL-5 study, Jeongcheon-tang treated groups showed 88.24%(Sample group 1), 98.83%(Sample group 2) of
transcriptional activities compared to the control groups and Cheongsangboha-tang treated group showed 73.66%(Sample group 2) of
transcriptional activities compared to the control group. In IL-6 study, Jeongcheon-tang treated group showed 92.95%(Sample group 2) of
transcriptional activities compared to the control group and Cheongsangboha-tang treated group showed 77.40%(Sample group 2) of
transcriptional activities compared to the control group. In IL-10 study, Jeongcheon-tang treated group showed 118.46% (Sample group 2) of
transcriptional activities compared to the control group.

Conclusions : This study shows that Jeongcheon-tang has the inhibitory effect on the transcription of IL-4, IL-6 % IL-8 gene expression and
the increasing effect on the transcription of IL.-10 gene expression, and Cheongsanghboha-tang has the inhibitory effect on the transcription of IL-
4, JL-5 and IL-6 gene expression in RBL-2H3 cell lines. Advanced studies are required to investigate the mechanisms of inhibition or increase by
herbal medicine in asthma model.

Key Word : Jeongcheon-tang(Dingchuan-tang), Cheongsangboha-tang {Qingshangbuxia-tang), IL-4, IL-5, IL-8, L-10.
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1) MZF (Cell line)

Rat4} blood(basophil)el A 23}
%1 chemically induction ¥ leu-
kemia cell¢l RBL-2H3(from the

KCLB #22256) AL & AM&-3t4ch

2) uiix|

DMEM(Dulbecco’s modified
Eagle Medium)} 3.7g/L sodium
bicarbonate, 2.5g/L. HEPES buffer,
10% fetal bovine serum(FBS), 28} 1
1% pencillin- streptomycin(10000U/
nl)& A7bete] ARG

3) oA

B AYd A4S Eim 2 HLM
T ddle Fogad P
A st e F AL oY &
Mg 139 FA(Table )3, BEET
i 139 TA(Table [ )& t}&-3} Zch

4) BA(SUFEE) =

YFH 33k FHT 30m] %A 97
2 3.0gg ¥ 12A)7+%< magnetic
stirrer2 AolF@EA FA. ol F
12,000pm o2 1587 YA &
Abzdlul 10um filter (Polycarbonate
membranes, Poretics, Co., US.A)E
33z, o] A& 15,000 rpme
2 1587 gAEYs 434 Sw
filter(ADVANTEC MEFS, Inc.,
U.S.A)Z qFdn. o q3dg
20,000rpme 2 1587 YA& e}

N Ke)
RS

lum filter (Polycarbonate
membranes, Poretics, Co., US.A)E
A3, BAl o] g 0.22m
syringe filter(HT Acrodisc, Gelman,

Table 1. Composition and Dosage of Jeongcheon-tang

Herb Scientific Name Dose(g)
W Ephedrae Herba(Ephedra sinica Stapf) 120
* Ansu Seman{Prunus armeniaca L. var. ansu Maxim.) 6.0
BT Scutellariae Radix(Scutellaria baicalensis Georgi) 40
£ Pinelliae Rhizoma(Pinellia ternata(Thunb.) Breit.) 40
E3)3 Mori Cortex(Morus alba L.) : 40
B T Perillae Semen(Perilla frutescens var. acuta Kudo) 40
BAT Farfarae Flos(Tussilago farfara L.} 4.0
¥ E Glyeyrrhizae Radix{Glycvrrhiza uralensis Fisch.) 40
BEHE) Ginkgo Semen(Broiled Ginkgo biloba L.) 15.0
Total amount 57.0g




Table 2. Composition and Dosage of Cheongsangboha-tang

Herb Scientific Name Dose(g)
PonzE Rehmannia Radix Vaporata(Rehmannia glutinosa (Gaertner) Libosch.) 4.0
I = Disocoreae Radix(Dioscorea japonica Thunb.) 40
IIEE Corni Fructus(Cornus officinalis Sieb. et. Zucc.) 40
BEE Hoelen{Poria cocos{Schw.) Wolf) 4.0
HRE Moutan Cortex Radicis(Paeonia suffiuticosa Andr.) 40
Z g Alismatic Radix(Alisma plantago-aquatica var. orientale Samuels) 4.0
HERF Maximowiczziae Fructus(Schizandra chinensis(Turcz.) Baill.) 3.0
KPi% Asparagi Radix(Asparagus cochinchinensis Merr.) 30
®M9%  Liripis Tuber(Liriope platyphylla Wang et Tang) 3.0
R # Fritillarriae Rhizoma(Fritillaria cirrhosa D. Don.) 30
AEC Trichosanthis Semen(Trichosanthes kirilowii Maxim.) 30
F Ansu Seman{Prunus armeniaca L. var. ansu Maxim.) 30
LB (@A) Pinelline Rhizoma(Pinellia ternata(Thunb.) Breit.) 3.0
B g Aurantii Immaturus Fructus(Citrus awrantium L.) 30
B E Platycodi Radix(Platicodon gradiflorum(Jacq.) A. DC.) 3.0
g X Scutellariae Radix(Scutellaria baicalensis Georgi} 3.0
& E Coptidis Rhizoma(Coptis chinensis Franch.) 3.0
& Glycyrrhizae Radix(Glycyrrhiza uralensis Fisch.) 2.0
Total amount 59.0g
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1) MzZuKk(Cell culture)

100mm culture dish (TPP., switzer-
land)¢] rat leukemia cell line RBL-
2H3 H£& 3F¥ ¥ DMEM
(Dulbecco’s modified Eagle Medium)
o 3.7g/L sodium bicarbonate, 2.5g/L
HEPES buffer, 10%¢] fetal bovine
serum(FBS) 181, 1% penicillin-
sterptomycin(10000U/nl)& %7}
& AbE-ate wjgstsich FBS
£ AH8l7) Ao 56T2 30827 heat-
inactivated\| A AHE3A T E8 5%
CO:8 95% £E27¢] A HE CO:
incubatorE o]&3fed 37T %k
$9T WA T~10n4 % 28 T
) FAL, F 1~23] AgeEE T
Aot AEuigke] AHES ZE A2
GIBCO BRL, Co., USA HE<& A}
&5tk

2) #olf ®2|

wiokg A £7} 100mm tissue cul-
ture disholA] ¢ 80~90% Ax +A
$ Ho|H 0.25% trypsin-EDTA
(GIBCO BRL, Co., US.A)E 5004
st AFEE 100mm culture dish
E2RH dofd T 7~10ml siguiA 2
trypsin-EDTAE F3AA AZEEY
(cell suspension)E YEC) o] HTH
et (cell suspension)dl| 4] 204 E
& t}¢ 0.4% tryphan blue(in Phos-
phate buffered saline)o]] G243 =

= S BN 4

hemocytometerg o]-&3}o HIEFE

A

ok 1X1078 HEE NES
100mm culture dishol] HZF3p ¥
37 @t} o2 cyokined] AAE F
T LEZE SUFANIT] A
A23187 calcium inophore(Sigma,
Co., US.A)E 27 24M, 4M X 2|3}
ATh AEE FEEA 2441700 FH

¢t =, Ad9 HE 27 01%, 1%
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HEE 144 A T 5% CO.8
95% g=zze| fAHE 37C CO:
incubatore]] A} 24A17F B3t 3 wj%|
£ ZAP 29R 2 9 HF 55
7} 0.1%, 1% HEE A¥ ¥ 5%
CO:% 95% g2 FAHE 37
T CO: incubatorsl|A] 24|17k ujoka}
I WA ZA A

A HEY dF =71 0.1%, 1%

CHEE 3 AT F 5% COg

95% ¢zl §A5HE 37T CO:
incubatorol| 4 2447+ uj%kst £, total
RNAE 29t 449 HF 5=
1%:8 T2 ME7} Aldstd RNAF
29 A% ofd FAE M
A8 7(Treatment group)s] g thz
T o2 PBS $%4 9 (Phosphate
buffered saline, pH 7.4, without Ca,
Mg)e Ze 52z s Fuh Ay
T UeH go| £RTTH

(A) Control : Y} 2

G4 E AstA %, A23187
calcium inophore(Sigma, Co., US.A)
&% 2uM, 4uM3} PBS(Phosphate
buffered saline) $&5288 ¢kxjo} 2
£ 522 A3 s

(B) Treatment 1 : A23187 calcium
inophore(2/M) + §HekA] 2| F

A23187 calcium inophore(24M)3}
FUAAE 01% =2 Aghe v
3T

Sample 1 : A23187 calcium ino-
phore(2¢4M)+Jeongcheon-tang 0.1%

Sample 2 : A23187 calcium
inophore(2#M) +Cheongsangboha-
tang 0.1%

(C) Treatment 2 : A23187 calcium
inophore(4/M)+ FHEA 22

A23187 calcium inophore(44M)3}
FLAE 0.1% FT2 A st v
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Sample 3 : A23187 calcium ino-
phore(44M) +Jeongcheon-tang 0.1%

Sample 4 : A23187 calcium ino-
phore(44M)+Cheongsangboha-tang
0.1%

3) RNAS| #&

Total cellular RNAF trizol solu-
tion(Gibco BRL, Co., US.A)E o] &
gty 284t} 1wl trizol solution
£ Ag)d}e] cellg £84)7 ¥ Cell
Scraper(TPP,, switzerland)2 3 8}
o HE =ZEZ 1.5 microtubed)
EL2 ¥ 18~21G FAV|Z ¢4
(syringe homogenize)3tch. A 335
E'S 47 12,000pmo.2 1087 94
EHE o1 A4Fde FA% £, 9
4% 943} phenol : chlo-roform : isoa-
myl alcoholo] 25: 24 : 12 &5 o)
e 299 459 20048 A7HE T
& 5~155 A% 4o Tt §2
39 $73, 4T 12000rpme.
E 158 F¢F 94 8dth. RNASG
A A 2& microtubed] £7]1, B
¢} 100% isopropanol alcohol& &&
& 5 5~154 3% A2 FATt 4

T 12,000pme 2 154 ¢ YA
geth 454 & AA3L RNA pellet
o 1.5m 75% ethanolZ A ¥38}1 4T
12,000rpme & 58 FoF YA€
o 5~1087 4294 ¢43] AzA
71 %, 1004 DEPC(diethylpy-
rocabonate) watere] RNAE =9 tf
£ spectrophotometer(Hewlett-Pac-
kard, Co., US.A)E Al&3}e] A 2ks}
Ao 22 S oea 2ok

remove media and PBS washing—
add Iml TRI-reagent—scrap(with
sterile cell lifter)—into microtube—
homogenize (use 18~21G syringe)
—12,000rpm, 10min 4 C—super-
natant—stand 5min room tempe-
rature—2004 chloroform—vortex
(turn to pink)—stand 10min room
temperature—12000rpm, 15min, 4°C

—supernatant—add 100% 5004

isopropanol
4) Reverse Transcription-Poly-
merase Chain Reaction(RT-PCR)
cDNA &*(reverse transcription)
< M-MLV reverse transcriptase
(GIBCO BRL, Co., US.A)E, PCR

Table 3. Sequence of Primers Used for Quantitative RT-PCR

Primers Sequences
1.-4:351bp -
IL-4-sens 5'-ACC TTG CTG TCA CCC TGT TC-3
Ii_-4-anti-sens 5 -TTG TGA GCG TGG ACT CAT TC-3
I-5:326bp
IL-5-sens 5 -ATG CTT CTG TGC TTG AACG-3
IL-5-anti-sens 5'-CTG GTC TTC CGC CTC TCT TC-3
I.-6:509 bp
IL-6-sens 5 -GAC TGA TGT TGT TGA CAG CCA CTG C-3
IL-6-anti-sens 5 -TAG CCA CTC CTT CTG TGA CTC TAA CT-3
2IL-10:346bp
IL-10-sens 5'-TGC CTT CAG TCA AGT GAA GAC-3
IL-10-anti-sens 5 -AAA CTC ATT CAT GGC CTT GTA-3
GAPDH : 307 bp
GAPDH-S 5'-CGG AGT CAA CGG ATT TGG TCG TAT-3
GAPDH-A 5 -AGC CTT CTC CAT GGT GGT GAA GAC-3

£ Taq polymerase(TaKaRa, Co.,
Japan)E AlLEI9). 1ug RNAE 65
T4l 154 B¢ Helstd denatureA]
71 & ukg-8-9(5 xBuffer 444, 10mM
deoxynuclotide mixture 14, 204M
oligo(dt)15 primer 14, 200U/ M-
MLYV reverse transcriptase 0.2 4,
0.1M dithiothreitol 24, DEPC water
E HFFY 204 TE)F EFE T,
37C 60%, 72C 15822 cDNA &
X (Reverse Transcription) it} PCR
2 flolA F49% cDNA 148 98-
(10X Buffer 2.54, 2.5mM deoxy-
nuclotide mixture 24, SU/u4 Taq
polymerase 0.24, 10u4M sence
primer 144, 104M anti-sence primer 1
, DEPC water2 2 ZHu 2542
uhg)} &33le] PCR(Perkin Elmer
9800, U.S.A.)¥t}. PCRY Al&-d
primerE t}-&-3 Zth(Table I).

B) H7|d&E

1.5% agarose gel(Sigma, Co.,
US.A)Z RT-PCR #4E 104E A
719 E3 EHET. d7l9Ee
100Vl 305 5 Fdtdon
1X TAE bufferg AH3}%th Gele
Et-Br(ethidium bromide Sigma, Co.,
USA) #do2 2087 gig & &
T 3% 3849 2087 gEAE ¢
o A4 Sel A7195 20
#2§ & GEL-DOC (photodoc
system, Bio-Rad Co. LTD,, US.A)&
AHstel Bsha ARle e ARaldh

6) MAES AlM(Calculation of
transcriptional rate)

AR Z3e 339 S 4
g Z7E house keeping gene$l
GAPDH #73te] dAs3 H] st
et be=g

-



. &% X inductionA}7] % 242174 38l6] AH
7—10]4;(%14 HHOE-GI_O;] RN %_ T%ﬁ' jr-‘

IL-4¢} primerZ RT-PCRE A A3I%

1. IL-4 FA] O3t ®fmiss, L o RT-PCR product® 1.5% sigma
mrH 2t agaroseZ #7]9%% ¥ GEL-DOC
wigs mEATHY L4 Axle] 2 AFEYAALH, RE 242

e
T dEE dotEr) et 2T
3} 0.1%%E FAZLE o], gz
T 01%%E T BF 2
M(Treatment 1)3} 44M(Treatment 2)
A23187 calcium inophoreZ 77

house keeping gene¢l GAPDHS] &
7 gl st 43}t

AY ZAF Treatment 1AE gz
o) vl3le] EiET FLETE T
o] 247} 82.76%, 85.77% LaEo),

Table 4. The Effect of Jeongcheon-tang and Cheongsangboha-tang against IL-4 Gene

Expression
Expression(%) Control Treatment 1 Treatment 2
Sample 1 Sample 2 | Sample3 | Sample 4
TL4/GAPDH 100 82.76 85.77 14692 | 8942

Control : A23(87 calcium inophore(2#M for Treatment |, 4gM for Treatment 2) + PBS(Phosphate
buffered saline)

Sample ! : A23187 calcium inophore(2#M) + Jeongcheon-tang 0.1%

Sample 2 : A23187 calcium inophore(2eM) + Cheongsangboha-tang 0.1%

Sample 3 : A23187 calcium inophore(44M) + Jeongcheon-tang 0.1%

Sample 4 : A23187 calctum inophore(4#M) + Cheongsangboha-tang 0.1%

Table 5. The Effect of Jeongcheon-tang and Cheongsangboha-tang against IL-5 Gene

Expression
Expression(%) Control Treatment 1 Treatment 2
Sample 1 Sample 2 Sample 3 | Sample 4
IL-5/GAPDH 100 84.61 98.57 98.40 73.17

Control  : A23187 calcium inophore(2¢M for Treatment 1, 4#M for Treatment 2) + PBS(Phosphate
buffered sahne)

Sample 1: A23187 calcium inophore(2#M) + Jeongcheon-tang 0.1%

Sample 2 : A23187 calcium inophore(2#M) + Cheongsangboha-tang 0.1%

Sample 3 : A23187 calcium inophore(4#M) + Jeongcheon-tang 0.1%

Sample 4 : A23187 calcium inophore(4#M) + Cheongsangboha-tang 0.1%

Table 6. The Effect of Jeongcheon-tang and Cheongsangboha-tang against IL-6 Gene

Expression
Expression(%) = | Control Treatment 1 Treatment 2
Sample 1 | Sample 2 Sample 3 | Sample 4
IL-6/GAPDH 100 | 12693 1 12891 | 9276 | 7124

Control : A23187 calcium inophore(2sM for Treatment 1. 4#M for Trearment 2) + PBS(Phosphate
buffered saline)

Sample 1 : A23187 calcium inophore{24M) + Jeongcheon-tang 0.1%

Sample 2 : A23187 calcium inophore(24M) + Cheongsangboha-tang 0.1%

Sample 3 : A23187 calcium inophore(4¢M) + Jeongcheon-tang 0.1%

Sample 4 : A23187 calcium inophore(4M) + Cheongsangboha-tang 0.1%
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17.24%, 14.23%¢] AANGAZHE 1}
Eh9) 1, Treatment 26\ A& Ehkigoh
FLRETE FoATol 2}7_} 146.92%,
89.42% 2 A= FLHETH FAT
AT 10.58%9] 7‘“}“111}4— Uet
Witk Table V).

2. IL-5 HAH| CHet =hwim, L
#Time =3

22 0.1%%E FATLE UF
o], h2F - 0.1%%E B BF 2
M(Treatment 1) 44M(Treatment 2)
A23187 calcium inophoreZ Z}7}
inductionA] 71 3 244744 33]of} ZH
A9z, s} RNAR 320 ¥
IL-59] primerZ RT-PCRE 24394
t}. RT-PCR productE 1.5% sigma
agarose 2 A 7]%F3le} GEL-DOCZ
AgEAsen, ZE 44& house
keeping genedl GAPDHY| 9k3} vjw
3t} 78

A% A3} Treatment 194 & tlZ
Toll W&ol BT BLAHTS F
o] 7 84.61%, 98.57% L3 T o],

EWREY BERTE FaT 24
1539%, 143%¢] AAAAEHE
ER 9 T, Treatment 20 A = Eiga}
BELHTE FaT0 44 98.40%,
73.17% <8 = 1.60%, 26.83%2 A
A 238 JERI Y th(Table V).

3. IL-6 MAM| CHEH %5, EE
#T7e 5ot
HZ27H 0.1%%E FATLE Ur
of, FT - 0.1%%E
M(Treatment 1)3 4uM(Treatment 2)
A23187 calcium inophore® Z}z}
inductionA} 71 & 24A1 74 33} Z
AAA2). viFsl] RNAE #28 &
IL-6¢] primerZ RT-PCRE 4%

FoT 2T 2
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t}. RT-PCR product® 1.5% sigma
agaroseZ 7% %3l GEL-DOCE
ALEAEg o, 28 242 house
keeping gene$! GAPDHY] %3 8|1
st SRs1U

A% A3} Treatment 1A= =
ol et EWAT BLETE F
7o) 27t 126.93%, 128.91% % H
of, AAAA EF7} e 43,
Treatment 29| ME E%iET BLAT
B Bdio] 42 92.76%, 77.24% &
#xlo] 7.26%, 22.76%2] AAILGAE
#E YeRIAHTable V).

4. IL-10 A CHEE =heiss, &
IHTHS 530}

| YEF 01%%E TR U
of, 27 - 0.1%%E FAT BF 2¢
M(Treatment 1)} 4M(Treatment 2)
A23187 calcium inophoreZ 7%}
inductionA|7] 3 24A17H4 38)o) A A
AR, oj¥slel RNAE 328 F
IL-1098] primerZ RT-PCRE& A A3}
%3tk RT-PCR productE 1.5% sigma
agaroseZ 7]%4%§3l9 GEL-DOCZ
AFEHegen, € 4L house
keeping gene¢l GAPDHS] %43} H|1W
3o ZA 3T

A8 A3 Treatment 194 E'%iE
3 BFETE T2 AA 9%

o)Xz g& ReE Yeyted,
Treatment 2¢]4 thZ7¢] vl8ld %E
Wind BLETHE 54T 47
124.62%, 94.36% L@ o] EhiEol
24.62%8 AMNEWENE VeSS
(Table VD).

V. € &
A4 Hv(wheezing), 35(cough),
F=Hdyspnea) 5 71HA FAE
ZAE o|FE F3TOZ, IHRE(R
31 WA S48 THEOE 3
B slgHrl MRES TRED

Fog FRE, ol T R
&3 Aoz, gk 1grhol] KEY HE
figEel 2o o e AL Ty
et E g}’ '

Hgol Aol Bt @ 5L A

3
=
Z

W EEY L 8B HERE AUA

A R =Y Rikinsale] EAs
A =, 84 SARETE 270 KK
AR Zatel g7t gl 53
Qoi7h Al SO et et
g, A4 YA 248 AT e
AVl @, 92 § oF £U& T
A 2AEHA =, A 23 @A, &
Ao i3t ko2 S, o
AR SR 90 i, B 3F
7% Az LA 2 S

Table 7. The Effect of Jeongcheon-tang and Cheongsangboha-tang against IL-10

Gene Expression
Expression(%) Control Treatment 2
Sample 3 Sarnple 4
1L-10/GAPDH 100 124.62 94.36

Control : A23187 calcium inophore(2sM for Treatment 1, 4¢M for Treatment 2) + PBS(Phosphate

buffered saline)

Sample 1 : A23187 calcium inophore(24M) + Jeongcheon-tang 0.1%
Sample 2 : A23187 calcium inophore(2M) + Cheongsangboha-tang 0.1%
Sample 3 : A23187 calcium inophore(4#M) + Jeongcheon-tang 0.1%
Sample 4 : A23187 calcium inophore(42M) + Cheongsangboha-tang 0.1%
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