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The Inhibitory Effects of Sabaek-san and Sabaeksan plus Sasam on the
IL-6, IL-8 and GM-CSF mRNA Levels in Human Epithelial Cells

Kwang-Jin Chung, Hee-Jae Jung, Sung-Ki Jung, Hyung-Koo Rhee

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

Objective : We aimed to identify the dose-dependent inhibitory effects of Sabaek-san(j&f#%) and Sabaeksan plus Sasam( Adenophaorae
Radix) & BEN%) on the mRNA expressions of Interleukin{lL)-6, IL-8 and granulocyte macrophage colony stimulating factor(GM-CSF)
involved in the asthma model.

Materials and Methods : Through this study, BEAS-2B cell lines, human epithelial cells were used. These cells were stimulated by tumor
necrosis factor(TNF)-q, IL-1¢ and histamine for artificial inflammatory expression. g-action messenger RNA(MRNA) was used for standards. After
each 24hours of Sabaeksan and Sabaeksan plus Sasam freatment, total cellular RNAs were collected by treating RNA zol directly on living
cells. Then the transcriptional activities of IL-6, 8 and GM-CSF were measured by RT-PCR with electrophoresis.

Results : The mRNA expressions of IL-6 are significantly inhibited compared to those of controlled group at 40 and 100ug/mi of Sabaeksan
extract and 100uz/al of Sabaeksan plus Sasam extract (p<0.05).The mRNA expressions of IL-8 are significantly inhibited compared to that of
controlled group at 2,40 and 100 ug/ml of Sabaeksan extract and 40.100us/m! of Sabaeksan plus Sasam extract(p<0.05) THe mRNA
expressions of GM-CSF are significantly inhibited compared to those of the controlled group at 100 ug/x! of Sabaeksan extract adn 40.100 wg/ni
of Sabaeksan plus Sasam extract.(p<0.05)

Conclusions : This study shows that Sabaeksan and Sabaeksan plus Sasam have dose-dependent inhibitory effects on the mRNA
expressions of I1L-6, IL-8 and GM-CSF in human epithelial cells. Therefore, these types of herb medicine may inhibit the inflammatory process of
asthma. Advanced studies are required to investigate the mechanisms of inhibition by herb medicine in the asthma model.

Key Words : Sabaeksan, Root of Adenophora triphylla var.japonica HARA asthma, cytokine.
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Table 1. Composition of Sabaek-san(i& (k) and Sabaeksan Plus Sasam(i& S&cnils:)
1) Sabaek-san(i§ HED
Herbs Scientific Name Dose(g)
2AK Mori Cortex(Root cortex of Morus alba L.) 8.0
WEE Lycii Radicus Cortex(Root cortex of Lycium chinense Mill) 8.0
"HE Glycyrrhizae Radix(Root of Glycyrrhiza uralensis FISCH.) 40
Total amount 20.0
2) Sabaeksan Plus Sasam(i€ BETINILEE)
Herbs Scientific Name Dose(g)
£HE Mori Cortex(Root cortex of Morus alba L.) 8.0
HEE Lycii Radicus Cortex(Root cortex of Lycium chinense Mill.) 80
#E Glycyrmrhizae Radix(Root of Glveyrrhiza uralensis FISCH.) 4.0
L Adenophorae Radix(Root of Adenophora triphylla var. japonica HARA) 6.0
Total amount 26.0
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1. BEAS-2B MZE0 DiXl=
TNF-¢, IL-18 & histamine2]|
At

QA7 BEAS-2B 4 ¥¢] TNF-a
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Table 2. Effects of TNF-¢, IL-13 and Histamine on the mRNA Expression Levels of IL-
6, IL-8 and GM-CSF of BEAS-2B Cells Compared to the Expression of the

Internal Standard(S-actin)

The Ratio of mRNA Expression Level(%)

Conditions L6 i GM-CSE
Normal group 14.10+6.87" 18.43+3.77 26.09+4.25
Control group 96.25+17.07 99.74+1215 147.94+37.76

Normal group : untreated group.

Ccontrol group : group treated with TNF-, [L-1# and histamine.

a) : Mean =+ standard deviation.

** Indicates that p values are lower than 0.05 when compared (o normal group.
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Fig. 1. Dose-dependent effects Sabaek-san(}E £&%) on the mRNA expression levels of IL-6

in BEAS-2B cells.

Control ; group treated with TNF-a, IL-1£ and histamine.

2 ; group treated with Sabaek-san 2ug/ni and TNF-«, [L-1£, histamine.

40 . group treated with Sabaek-san 40ug/m! and TNF-¢, 1L-17, histamine.

100 ; group treated with Sabaek-san 100ug/m! and TNF-¢, IL-1f, histamine.

* Indicates that p values are lower than 0.05 when compared to control group
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Fig. 2. Dose-dependent effects of Sabaek-san(ig 1) on the mRNA expression levels of
IL-8in BEAS-2B cells.

Control ; group treated with TNF-a, IL-1§ and histamine.

2 ; group treated with Sabaek-san 2ug/nl and TNF-a, IL-18, histamine.

40 ; group treated with Sabaek-san 40ug/m! and TNF-a, IL-15, histamine.

100 ; group treated with Sabaek-san 100ug/ml and TNF-, IL- 1B, histamine.

* Indicates that p values are lower than 0.05 when compared to control group.

Table 3. Dose-Dependent Effects of Sabaek-san(i& E1§%) on the mRNA Expression
Levels of IL-6, IL-8 and GM-CSF in BEAS-2B Cells

The Ratio of mRNA Expression Level(%)

Concentrations of

Sabaek-san(ug/ml) IL-6 IL-8 GM-CSF
Control 96.25+17.07" 99.74+12.15 147.94+37.76
2 79.54+4.29 60.13+12.46" 96.58+11.76
Sample 40 49.36+21.41° 44.3449.05" 74.76+34.28
100 40.61+18.98° 43,03+16.10 62.26+15.42

Control : group treated with TNF-a, IL-18 and histamine.

Sample : group treated with Sabaek-san 2, 4, 100ug/m! and TNF-4, IL- 1f, histamine.
a) : Mean * standard deviation.

* Indicates that p values are lower than 0.05 when compared to control group.

Table 4. Dose-Dependent Effects of Sabaeksan Plus Sasam(i§ B&UNL %) on the
mRNA Expression Levels of IL-6, IL-8 and GM-CSF in BEAS-2B Cells

The Ratio of mRNA Expression Level(%)

Concentrations of Sabaeksan

Plus Sasam(yg/ml) IL-6 -8 GM-CSF
Control 96.25+17.07 99.74+12.15 147.94+37.76
Sample 2 81.49£15.20 81.83+14.60 99.12+11.64
40 63.22+23.97 72.09+4.63 76.65+20.77
100 51.17£1546° 46.68+15.17 59.651£25.61

Control : group treated with TNF-2, IL-1# and histamine.

Sampie : group treated with Sabaeksan Plus Sasam(E BENZ) 2, 4, 100uy/ml and TNF-e, IL-
1B, histamine.

a) : Mean + standard deviation.

* Indicates that p values are lower than 0.05 when compared to control group.

m IL-6, IL-87 GM-CSF& #7
6.83, 5.41, 3.92¢) F A
(p<0.05)(Table 2).

2. Ba#o] IL-6, IL-8 Y GM-
CSF9| #880i D|Xl= BR

TNF-e, IL-1B, histamine?] &%
%7} Z7Z} 100ng/ml, 10ng/ml, 14
M(=111ng/ml)3l AEjo]- BEAS-2B
HEoA FEE cytokined] mRNA
28 & RT-PCRE ATa4th EEEK
o ¢J&} IL-6, IL-8, GM-CSF mRNA
o wEo] §FEHZ {F3A 9
) 9 th(Table 3, Fig. 1~3).

3. Eatrnd#E0] IL-6, IL-8 Y
GM-CSF2| %880 OIXI= %

TNF-¢, IL-18, histamine®] %%
£7t 27 100ng/ml, 10ng/ml,
111ng/mi(=1£M)<! Abejel 4] BEAS-
2B M T A §%E cytokined]
mRNA 3¢ RT-PCRZ 739
. igaEonb s o8 IL-6, IL-8,
GM-CSF mRNAS] Zdo] &ZE
Aoz #o5tA A =UTh(Table 4,
Fig. 4~6).
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Fig. 5. Dose-dependent effects of Sabaeksan Plus Sasam(ig &&cini4ZE) on the mRNA
expression levels of IL-8 in BEAS-2B celis,

Control ; group treated with TNF-¢, IL-1# and histamine.

2 ; group treated with Sabaeksan plus Sasam 2ug/m! and TNF-a, IL-1p, histamine.

40 ; group treated with Sabaeksan plus Sasam 40ug/n/ and TNF-, [L-15, histamine.

100 ; group treated with Sabaeksan plus Sasam 100ug/n! and TNF-2, IL-18, histamine.
* Indicates that p values are lower than 0.05 when compared to conirol group.

Ratio of GM-CSF to the Amount of the
Internal Standard(%)

Control 2 40 100
Concentrations of Sabaeksan Plus Sasam{us/m!)

Fig. 6. Dose-dependent efiects of Sabaeksan Plus Sasam(ig HEUINLE) on the mRNA
expression levels of GM-CSF in BEAS-2B cells.

Control ; group treated with TNF-e, TL-1f and histamine.

2 ; group treated with Sabaeksan plus Sasam 2ug/m! and TNF-¢, IL-1f, histamine.

40 ; group treated with Sabaeksan plus Sasam 40ug/n! and TNF-¢, IL-18, histamine.

100 ; group treated with Sabaeksan plus Sasam 100ug/m! and TNF-a, IL-15, histamine.

* Indicates that p values are lower than 0.05 when compared to control group.
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