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Review of Silymarin as a Model for Hepatotherapeutic Drug
Development Using Herbal Resources

Jong-Mi Jung, Hye-Jung Park, Jung-Hyo Cho, Chang-Gue Son

Internal Department of Oriental medicine College, Daejeon University

Herbal plants or traditional Oriental medicine have been considered as a potential resource of new drug development
worldwide. However, traditional Korean medicine has given little effort to the field of new drug development. This
study reports on a plant-derived hepatotherapeutic drug, silymarin, which has been popularly used in many countries.
It was discovered as an active compound from Silybum marianum (milk thistle) which has been known as a medicinal
plant having hepatoprotective properties in both European and Asian countries. While it has been used as an herbal
prescription in Asia, its active compounds or scientific mechanisms were intensively studied in Europe. Currently,
silymarin is one of the most powerful herbal extracts in the world, and its usage is being expanded to many other
medical purposes. This report would be helpful for providing an informative example of herbal-derived drug
development to Oriental doctors or scientists in the Oriental medicinal field.
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Table 1. Top 5th death causes (2000-2006) and liver disease-associated medical spent in Korea (2005)*

o AT BARI0T ) WARER WA ARMIEY)
2000 200315 2006
oF 58,042 63,685 65,909 7| €ke] 71213} 1,029,655 149,337,38
=Rk, 34,972 36,704 30,214 AF473 188,174 37,838,897
A7 18,005 17,030 20,055 w9 42,981 157,353,784
=R 10,746 12,100 11,600 24 B34 45,488 3,729,439
743 11,261 10,762 8,535 ukAg wko] Y AZEE 372,757 63,754,081
A 133,026 140,281 136,313 A 1,679,055 412,013,586
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Fig. 1. Structures of silymarin (flavonolignan isomers)
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Fig. 2. Number and percentage of papers according to years and subjects
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Table 2. Summary of functions and mechanisms of silymarin

e 2|7/
7+4A) o5} Inhibition of Akt kinase activity
ZHA| 3 X 5 : Glutathione system, Inhibit NF-kappa B activation
o ZEAH| 3 A A8 Increased the external membrane fluidities of liver microsome and mitochondria,
and decreased the internal membrane fluidities of liver microsome and mitochondria
3= d| 2 H|E: Inhibition of HMG-CoA reductase
A3} & A Inhibit NF-kappa B, HSC activation, Inhibition of TGF-[3
Al E 3HoI A Up regulation of Kip1/p27, Cipl/p21 and p53, Down regulation of survivin, Akt and
NF-kappa B signaling, Inhibition of MMP-2 , NOS and NOS3, COX-1 and COX-2, HIF-1a
Stor and VEGF.
°r A| EAFAFS-5=: Cyt. C relrease and caspases-3, 9 activation, Cleavage of PARP, Inhibition of ERK1/2 and
Akt signaling, Activation of p38 and INK MAPKs, Down-regulation of Bcl-2/Bax
FFA| 54 Down-regulate genes for NOS, COX, HIF-1a, and VEGF.
S 27t A A: Scavenge phenylglyoxylic ketyl radicals
FAF3} & 4 Regulation of superoxide dismutase (SOD) enzyme
I 5% % 24 Inhibition of TNF activation, degradation of inhibitory protein IkBa, Inhibition of IL-18 and
ere prostaglandin E2 synthesis. Inhibition of T-cell inflammatory cytokines.
L | #A| 32 R 5 : Protect beta-cells against cytokine-mediated toxicity.
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