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The Inhibitory Effects of Yukmijihwang-tang-Hap-Sabaek-san and Root
Cortex of Morus alba L. on the IL-6, IL-8 and GM-CSF mRNA Levels in Human Epithelial Cells

Chang-Yeop Ju, Woo-Suck Hwang, Tae-Seok Heo, Hee-Jae Jung, Sung-Ki Jung, Hyung-Koo Rhee

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

Objectives : We aimed to identify the dose-dependent inhibitory effects of Yukmijhwang-tang-Hap-Sabaek-san(YMHSB) and Root cortex of
Morus alba L.(RCM) on the mRNA expression of Interleukin{lL)-6, -8, granulocyte macraphage colony stimulating factor(GM-CSF) involved in

the asthma model.

Methods : In this study BEAS-28 cell lines, human epithelial cells, were used. These cells were stimulated by tumor necrosis factor(TNF)-a,
IL-13 and histamine for artificial inflammatory expression. f-actin messenger RNA(mRNA) was used for the internal standard. After each 24
hours of the YMHSB and RCM treatment, total cellular RNAs were collected by treating RNA zol directly on the living cells. Then the
transcriptional activities of IL-6, 8 and GM-CSF were measured by RT-PCR with electrophoresis.

Resuits : In the YMHSB study, the mBNA expression of GM- CSF and [L-8 is significantly-inhibited compared to that of control group. But the
mRNA expression of IL-6 is not significantly inhibited.

In the. RCM study, the mRNA expression of GM-CSF and IL-8 is significantly inhibited compared to that of control group. But the mRNA

expression of IL-6 is not significantly inhibited.

Conclusions : This study shows that YMHSB and RCM have dose-dependent inhibitory effects on the mRNA expression of IL-8 and GM-
CSF in human epithelial cells. So these herbal medicines may inhibit the inflammatory process of asthma. Advanced studies are required to
investigate the mechanisms of inhibition by herbal medicine in the asthma model.

Key Word : Yukmijhwang-tang(Liuweidihuangtang), Sabaek-san(Xiebaisan), Root cortex of Morus alba L., Asthma, Cytokine
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1) HZE=

HZE 1= ATCC(American Type
Culture Collection, Rochville, MD,
US.A)AA 7913 BEAS-2B cell
line® 2 adenovirus 12-SV402.2 A
o)(transformation)® 17+ 7] &A1
M| EFo|t,

2) Bhx] 3 Aot

LHC9 A% ¢] medium3} 4] E ] ko]
¥ a§ growth factorE2 U39
BioWhittaker, Inc. Walkersville, MD.¢}|
A kit2 7923 chBronchial/Tracheal
Epithelial Cell Growth Medium Bullet
Kit). Total RNAS] A& $)5lo] RNA
zol™ BE& TEL-TEST, Inc.(Texas,
USA)ZRE FYtg o, reverse
transcriptase, Taq DNA polymerase,
dNTP & RT-PCR #3d A %e
Promegartel ] Tste] AR&-8131TH
TNF-¢} IL-18% Beringer Mennheim,
Inc.o|d FYst5oH, PCRY A8
primer’s vo] QUloHA(R ¢, BB
4 22 AR 715 Aote
Sigma, Co.(US. A4 T3t AR
3kt
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2) MZujumt Aol Ma|

BEAS-2BH Z¥ 37CoA 5% o]
AbglerA o] &4 8ol 4] LHC-9 medium
oA wjstgon 2dd ¢4 128
Lo} djokslict 3 dAdA A
£ fibronectin®} collagen(Type S =
A 22 E 6-well plateZ &7 3647
ot APAATHB0~0%Z 4. AE
o o}Fd M= 7] F2 T A4
ZF(negative control group), A ¢
TNF-¢, IL-15, histamine$ Hg 3 &
kA t) Z(positive control group), Al E
o] TNF-, IL-1f, histamine® Z4& &
Nl 28§ T2 ZdAe]T(sample
group)e 2 A A9 A4
TNF-a (50ng/ml), IL-18 (5ng/ml),
histamine(111Ing/ml=1M)$ &7 AZ
o Hz)slal 2447 F, v E AAS
I AEd RNA zolg FF Aty
total RNAS] £2jof] At 2
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Table 1. Effects of TNF-e, IL-12 and Histarine on the mRNA Expression Levels of IL-
6, GM-CSF and IL-8 in BEAS-28B Cells

The Ratio of mRNA. Expression Level to the Internal

Conditions Standard(f-actin)

IL-6 GM-CSF -8
Negative control 1.51 + 045 0.92 + 0.38 2.06 = 0.54¥
Positive control 472 + 1.59™ 5.66 + 0.93 6.17 +1.84™

Negative control : untreated group.

Positive control : group treated with TNF-g, [L-18 and histarnine,

a) : Mean + standard deviation.

*## Indicates that p values are lower than 0.005 compared to negative control group.

8 FEE {F =7 47 4,20, 100¢
gml2 H=E Ao 7 APz
ol #aled 39 HESIT

3) mRNASl #d[et RT-PCR
analysis

Aol AAg Al A2t 244]
7t o] 6-well plated] 7 wellZ 2]
total RNAE #3831 oligo dT
primer$} reverse transcriptase 2
cDNAE T3}44. ¢]& polymerase
chain reaction(PCR)o| o]&3fg o,
IL-6, IL-8, GM-CSF2] mRNA %%
o %238 98] facting] mRNA
43 & internal standard 2 &} th RT-
PCR APl AHEE 272 A A5
Aol AAE #AE ggtkd

4) W7 B & GHEN

PCRAFE & ethidium bromide(1x
gml7t 48 1.5% o}7HA(TAE ¢
2892 100VaelA 1587 A7]%
Fild 02 ECES AAT OE £
48 98 UVY 244 48
go0, S4HE %) (Image Master
Total Lab, Amersham Pharmacia
Biotech, Inc.)E U E3}ste] AEsl
CELS

b) EAM2| Y

38 o] EYHY APl Lo
A A%E SANES Bod EFH
A2 7891, F9A ZH7lE student
T testE o] 2390

. & £

IL-6, IL-8, 28 GM-CSF= {4
o A7) def Ao FL¢ cytokineo
24 BEAS-2B A ¥£¢] TNF, IL-18,
histamineg X3} dBE YA
2 HEAAY E ATE olgdE A
2744 AHHESAEEE £ &8
E7F 4433 cytokines] & ef T
' 9% 28T 9% 248

2ttt

1. BEAS-2B M Z0| ojxl=
TNF-a, IL-18, histamine?
Het

BEAS-2B A ¥o] TNF-¢, IL-18,

histamine s E¢J3}¢1 < o IL-6, GM-
CSF$} IL-8& 72} 3.13, 6.14, 3.004]
Z7}8l5 cH(Table [, Fig. 1).
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GM-CSFe} IL-89] &tsiti] o]
= &1t
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Fig. 1. Effects of TNF-«, IL-18 and
histamine on the mRNA expression
level of IL-6, GM-CSF and IL-8 in
BEAS-28 cells.

Negative control : untreated group.
Positive conirol : group treated with
TNF-q, IL-18 and histamine.

*** |Indicates that p values are
lower than 0.005 compared to
negative control group.

7} 50ng/ml, Sng/ml, 111ng/mlQ) Abe]
o] ] BEAS-2B A ZA H23d
cytokines] mRNA 282 RT-PCRZ
AT AR ERAEEE] o
8 xxozx 02 IL-8, GM-CSF
mRNA¢] Z8o] HA = ck(Table T,
Fig. 2,3, 4). IL-6 mRNAY] ©#& A
PREEHAEHR 100xg/mld] ojs) %
Az vls] 53%7F A =R,
AA g gt FAHA FAHE ¢l
Ak ABRERSIEEEC 100ug/mle)
A GM-CSF mRNAS} IL-8 mRNA
E FAYzTd vsoq 77
70%(p<0.001), 80%(p<0.001)7} J#)
53, 20ug/mle] FEAME 2z
53%(p<0.01), 60%(p<0.05)7} L]
of, #F JAAHE B

3. #8%7t IL-6, GM-CSF9}
IL-89| &8l Dixl= =4}
TNF-¢, IL-18, histamines] HE5 T
7} 27+ 50ng/ml, Sng/ml, 111ng/ml3]
A ejd) A BEAS-2B Al ZolA Sy
cytokine®] mRNA €3 & RT-PCR2
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Table 2. Dose-Dependent Effects of Yukmijihwang-tang-Hap-Sabaek-san(YMHSB) on
the mRNA Expression Levels of IL-8, GM-CSF and IL-8 in BEAS-2B Cells

Concentration of The Ratio of mRNA Expression Level to the Internal
YMHSB (ug/mb) Standard(f-actin)
-6 GM-CSF -8
Positive control 4.72 £ 1.59 _ 566+ 093 6.17 + 1.84"
4 544 £ 045 397 £ 066 3.34 +0.72
Sample 20 454 + 1.38 2.68 + 0.84 244 + 043
100 223 + 084 1.69 + 0.23" 1.25 £ 040"

Positive control : group treated with TNF-, IL-1# and histamine.
Sample : group treated with TNF-g, IL-1, histamine and YMHSB.

a) : Mean + standard deviation.

*, %% and *** indicate that the p values are less than 0.05, 0.01 and 0.005, respectively, when compared to

positive control group.
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Fig. 2. Dose-dependent effects of
Yukmijihwang-tang-Hap-Sabaek-
san(YMHSB) on the mRNA
expression levels of IL-6 in BEAS-
2B cells.

Pasitive control : group treated with
TNF-e, IL-18 and histamine.

Ratio of GMCSF fo the Amount
of the internal standard

20
Conzentration of YMHSB(pg/mi)

Fig. 3. Dose-dependent effects of
YMHSB on the mRNA expressioi
levels of GM-CSF in BEAS-2B
cells.

Positive control : group treated with
TNF-a, IL-15 and histamine.

* and *** indicate that the p values
are less than 0.01 and 0.005,
respectively, when compared to
positive conirol group.

Fig. 4. Dose-dependent effects of

YMHSB on the mRNA expression
levels of IL-8 in BEAS-2B celis.
Positive control : group treated with
TNF-g, IL-18 and histamine.
* and ** indicate that the p values
are less than 0.05 and 0.01,
respectively, when compared to
positive control group.

AF34c) IL-6 mRNAS 282 &
B 100pg/mld] &), S 2T
g3 50%7} AN, A &7
g3 $AEY F948L AT RAE
100xg/mle] A} GM-CSF mRNAS$}
IL-8 mRNAE FA 2T vlste]
27} 49%(p<0.01), 53%(p<0.05)7}
AAHA T, 20ug/mle] FEANE 2z}
7+ 619%(p<0.001), 65%(p<0.05)7} &
A, F9¢ dAHLZHE B4
(Table [[,Fig.5,6,7)
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Table 3. Dose-Dependent Effects of Root cortex of Morus alba L.(RCM) on the mRNA
Expression Levels of IL-6, GM-CSF and IL-8 in BEAS-2B Cells

Concentration of The Ratio of mRINA Expression Level to the Intemal
RCM (xg/mi) Standard(f-actin)
: IL-6 GM-CSF IL-8
Positive contral 472+ 1359 566 +093 - 6.17 + 1.8
4 445 £ 0.08 4.60 + 1.69 437 £ 1.88
Sample 20 370 £ 045 2.15 + 0.38” 216 + 0.8%°
100 236 £ 0.76 2.86 + 0.63™ 2.90 + 0.56*

Positive control : group treated with TNF-4, IL-1# and histamine.
Sample : group treated with TNF-¢, [L.-16, histamine and RCM.

a) : Mean + standard deviation.

* #* and *** indicate that the p values are less than 0,05, 0.01 and 0.005, respectively, when compared to

positive control group.

Ratio of IL-4 1o the Amount
of the internal standard

4 20 100
Concentration of RCM(pg/mi}

Railo of IL-8 to the Amount
of the infernal siandard
IS
-

Coneentration of RCM (po/mi}

Fig. 5. Dose-dependent effects of Root
cortex of Morus alba L.(RCM) on
the mRNA expression levels of IL-
6 in BEAS-28B cells.
Pasitive contral : group treated with
TNF-e, IL-18 and histamine.

Ratio ot GMCSF to the Amount
of the inletnal stondard

Concentration of REM (ug/mi)

Fig. 6. Dose-dependent effects of RCM

on the mMRNA expression levels of
GM-CSF in BEAS-2B cells.
Pasitive contral : group treated with
TNF-¢, IL-1£ and histarmine.
** and ™ indicate that the p values
are less than 0.01 and 0.005,
respectively, when compared to
positive conirol group.

Fig. 7. Dose-dependent effects of RCM
on the mRNA expression levels of
IL-8 in BEAS-2B cells.
Pasitive control : group treated with
TNF-a, IL-1/3 and histamine.
* indicate that the p values are less
than 0.05, when compared to
positive control group.
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