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Immunomodulatory Effect of Silybin on T Cell- and Macrophage-mediated Functions

Jae Youl Cho*
School of Bioscience and Biotechnology, Kangwon National University, Chucheon 200-701, Korea

Abstract — Silybin is known to be a major active flavonoid component isolated from Silybum marianum, a hepatoprotective
medicinal plant. In this study, we examined the immunomodulatory role of silybin on T cell and macrophage-mediated
immune responses. To do this, the proliferation of splenic lymphocytes and CD8+ CTLL-2 cells under mitogenic stim-
ulation with lipopolysaccharide (LPS), concanavalin (Con) A and interleukin (IL)-2 and the production of TNF-o and NO from
LPS- and IFN-y-activated macrophages was evaluated under silybin treatment. The mitogenic proliferation of splenic lym-
phocytes induced by LPS and Con A was strongly diminished by silybin in a dose-dependent manner. Moreover, the pro-
liferation of CD8+ CTLL-2 cells was also negatively modulated by the compound. In contrast, silybin did not strongly
suppress the proliferation of normal splenocytes and T cell line Sup-T1 cells, indicating that the inhibitory effect of silybin
may be due to blocking only mitogenic responses of splenic lymphocytes. In addition, silybin inhibited TNF-o production
in LPS-stimulated RAW264.7 cells. Effect of silybin however was distinct, according to NO-inducing stimuli. Thus, silybin
only blocked NO production induced by IFN-y but not LPS and the inhibition was increased when PMA was co-treated with
IFN-y. Unlike NO inhibition, however, this compound protected the cytotoxic damage of RAW264.7 cells induced by both
LPS and IFN-y. Therefore, our data suggest that silybin may participate in host immune responses mediated by T cells and
macrophages via regulating mitogenic proliferation, and the production of TNF-o. and NO, depending on cellular stimuli.
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Fig. 1 - Chemical structure of silybin.
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Fig. 2 — Effect of silybin on splenic lymphocyte and CD8+ CTLL-2 cell proliferation. (A) Splenocytes (5x10° cells/ml) were incubated with
various concentrations of silybin in the presence or absence of mitogens such as Con A (1 pg/ml) and LPS (10 pg/mi) for 48 h. (B)
CTLL-2 cells (5x10° cells/m/) were treated with various concentrations of silybin in the presence or absence of IL-2 (50 U/ml). (C)
RAW264.7 or Sup-T1 cells (5% 10° cells/ml) were treated with various concentrations of silybin for 48 h. (D) Splenocytes (5% 10° cells/
m/) were incubated with various concentrations of A77,1726 in the presence or absence of Con A (1 pug/mi) for 48 h. Cell proliferation
was evaluated by conventional MTT assay as described in Materials and Methods. *p<0.05 and **p<0.01 represent significant

difference compared to control (A, B and D) or normal (C).
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Fig. 3 - Effect of silybin on the production of TNF-a in LPS-
activated RAW264.7 cells. (A and B) RAW264.7 cells
(2x10° cells/m/) were incubated with various concentrations
of silybin (A) or other standard drugs (pentoxifylline and
prodnosolone) (B) in the presence or absence of LPS (1 pg/
m/) for 6 h. Culture supernatants were assayed for TNF-c.
determination by ELISA. #*p<0.05 and **p<0.01 represent
significant difference compared to control.
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Fig. 4 — Effect of silybin on the production of NO in LPS-activated RAW264.7 cells. (A) RAW264.7 cells (2x10° cells/m/) were incubated with
various concentrations of silybin in the presence or absence of LPS (1 pg/m/) for 24 h. Culture supernatants were assayed for NO
determination by Griess assay. (B) RAW264.7 cells (5x 10° cells/ml) were incubated with silybin (50 pg/mi) in the presence or absence
of LPS (1 ug/m/) or IFN-y (50 U/ml) for 6 h. After preparing total RNA and ¢cDNA, mRNA levels of iNOS and GAPDH were
determined by RT-PCR as described in Materials and Methods. (C) RAW264.7 cells (1x10°cells/ml) were treated with various
concentrations of silybin in the presence of absence of LPS (1 ug/ml) for 24 h. The protective effect of silybin on LPS-mediated
cytotoxicity in RAW264.7 cells was evaluated by conventional MTT assay. (D) RAW264.7 cells (1x10° cells/ml) were pre-treated with
PMA 100 nM in the presence or absence of silybin (25 ug/m/) or LPS (1 ug/m/) for 24 h. Supernatants were collected and NO level
from the supernatants was determined by Griess reagent, as described in Materials and Methods. *p<0.05 and **p<0.01 represent
significant difference compared to stimuli also (A and D) or LPS alone (C).
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