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Abstract—The effect of hepatoprotective agents and bile acids on tumor necrosis factor-o (TNF-0) pro-
duction in murine and human macrophage cell line (RAW264.7 and U937) was investigated. The hepa-
toprotective agents including silymarin and its major component, silybin, significantly inhibited TNF-o
production in a concentration dependent manner (ICsx of silybin=67.7 ug/mi (140.3 uM)). In dif-
ferentiated U937 cells, especially, silybin showed more effective inhibitory activity (ICx»=35.1 pg/mi (72.7
M)). These results suggest that silymarin and silybin may inhibit TNF-a production in the process of
hepatic diseases in human. However, biphenyldimethyl dicarboxylate (DDB) was not effective. In the
case of bile acids, chenodeoxycholic acid (CDCA) showed a concentration dependent inhibitory effect
on TNF-o production (ICs of CDCA=71.5 ug/m! (182.1 uM)). In contrast, glycine or taurine conjugated
form (G-CDCA or T-CDCA) restored to the control level or significantly increased TNF-a production.
And also ursodeoxycholic acid (UDCA) and its conjugated forms (G-UDCA and T-UDCA) showed a var-
iety of patterns on TNF-o production by changes of functional groups and concentration. These
results also indicate that bile acids may regulate TNF-o production in normal hepatic function or
disease conditions.

Keywords [ ] TNF-o, silymarin, silybin, biphenyldimethyl dicarboxylate. ursodeoxycholic acid. cheno-
deoxycholic acid.
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Fig. 1 — Effect of hepatoprotective agents (silymarin, si-
lybin and biphenyl dimethyl dicarboxylate
(DDB)) (A) and nonselective phosphodiestera-
se (PDE) inhibitor (pentoxifylline} (B) on
TNF-o production in RAW264.7 cells. RAW264.
7 cells (1x10°cells/ml) were stimulated with
LPS (1 pg/ml) in the presence of testing com-
pounds. Supernatants were collected after 6
hrs and assayed by ELISA.

Data represent mean+SEM of 3 observations.
*1€0.05 compared to control.
**p<0.01 compared to control.
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Fig. 2— Effect of silybin on TNF-o production (A) and
cell viability (B) in differentiated U937 cells, Dif-
ferentiated U937 cells (1x10°cells/ml) were
stimulated with LPS of 1 pg/ml in the presence
of silybin. Supernatants were collected after 6
hrs and assayed by ELISA. In viability test, U937
cells (1x10°cells/m!) were incubated with vari-
ous concentrations of silybin for 24hrs. And
then, cells were treated with MTT (3-(45
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide) for 4 hrs.

Data represent mean+SEM of 3 observations.
*p{0.05 compared to control.
**<0.01 compared to control.
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Fig. 3 —Effect of UDCA and its conjugated forms (G-
UDCA and T-UDCA) (A), and CDCA and its
conjugated forms (G-CDCA and T-CDCA) (B)
on TNF-a production in RAW264.7 cells. RAW
2647 cells (1x10°cells/m]) were stimulated
with LPS of 1 pg/ml in the presence of various
compounds. Supernatants were collected after 6
hrs and assayed by ELISA.

Data represent mean+SEM of 3 observations.
*p<0.05 compared to control.
**p{0.01 compared to control.
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Fig. 4— Effect of UDCA and its conjugated forms (G-

UDCA and T-UDCA) (A), and CDCA and its
conjugated forms (G-CDCA and T-CDCA) (B)
on cell viability from RAW264.7 cells. RAW264.7
cells (1x10°cells/mI) were incubated with vari-
ous concentrations of bile acids for 24 hrs. And
then, cells were treated with MTT (3-(4.5-
dimethylthiazol-2-y1]-2.5-diphenyltetrazolium
bromide) for 4 hrs.

Data represent mean+SEM of 4 observations.
**p<0.01 compared to control.
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U= UDCA ¥ CDCA7} TNF-o #uldl] njx& 93k
< 2AR) H8kth Fig. 3014 A3 UDCASH CDCAE
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CDCA®] %% 50 2 100 pg/miolM F-24 = o

Table I—The molar concentrations of silybin, cheno-
deoxycholic acid (CDCA) and pentoxifylline
producing 50% inhibition (ICsx) of TNF-a
production in RAW264.7 cells and dif-
ferentiated U937 cells stimulated by LPS (1

Htg/mi-for 6hrs - --
ICs, value,

Compound wg/ml M
Murine cell line (RAW264.7)

Silybin 67.7 140.3

CDCA 71.5 182.1

Pentoxifylline 68.1 244 6
Human cell line (U937)

Silybin 35.1 72.7

RAW264.7 cells (1x10°cells/ml) and differentiated U
937 cells (1x10°cells/m]) were stimulated with LPS
(1 pg/ml) with various concentration of testing com-
pounds. Supernatants were collected after 6 hrs and
assayed by ELISA.

Data represent mean of 3 observations.
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