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Mechanisms of Apoptosis by Combination with Jeongjihwan and Cisplatin in Human

Glioblastoma Cells
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Jong-Min Yun'?, In Lee?, Sun-Ho Sin®, Byung-Soon Moon'”

Professional Graduate School of Oriental Medicine, Wonkwang University”
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Objectives : Malignant gliomas are often treated with cisplatin (cis-diamminedichloroplatinum (I), CDDP) and radiation
but resulis remain unsatisfactory. Since malignant glioma displays moderate resistance to conventional therapy, a new
treatrent modality is needed to improve the ontcome of patients with these tumors.

The aim of this study was fo investigate the effects of the combined use of Jeongjihwan (JJH) and cisplatin (CDDP) on
cultured malignant glioma cells, A172,

Methods & Results : The combined use of cisplatin and Jeongjihwan had synergistic effects on A172 cells during 24 hr-
incubation, This treatment resulted in a decrease of cell viability, which was revealed as apoptosis characterized by activation
of caspase-3 protease as well as cleavage of poly ADP-ribose polymerase (PARP) with change of mitochondrial membrane
potential transition. The expression of members of the Bel-2 protein family was modulated during co-treatment with
Jeongjihwan and cisplatin, Activation of caspase-3 and mitochondrial alterations were central to co-treatment with
Jeongjihwan and cisplatin-induced apoptosis.

Conclusions : We conclude that co-treatment with Jeongjihwan and cisplatin-induced activation of the mitochondrial
pathway enables cell death. Also, we suggest the combined theory of JJH and cisplatin could be a useful method for
glioblastoma.
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Table 1. Composition and Dosage of Jeongjihwan(JJH) per PACK.

Herb Scientific Name Dose(g)
AN = Ginseng Radix(Panax ginseng C.A. Meyer) 5.625
B & % Poria(Poria cocos Wolf.) 5.625
2 OE Radix Polygalae(Polygala tatarinowi Regel) 3.750
aE Rhizoma Acori Graminei(Acorus gramineus Soland) 3.750
Total amount 18.750
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8) 2-D gel electrophoresis

(1) 319 #7149 % (soelectric focussing, IEF)

wFE A172 AXE EEAT H2028 A2
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(2) 2-dimensional electrophoresis(2-D)
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o]l SDS equilibration buffer | (50mM Tris-CI(pH 8.8),
6M urea, 30% glycerol, 2% SDS, bromo phenol blue,
2% DTT, 2.5% idoacetamide, 1% DTT)<& 3] 7

J|5& Y3 208 wgA7l & SDS equilibration

JJH (ug/n) - -
Cisplatin (25ug/mt) — +

1000 500 1000
- + +

Fig. 1. Co-treatment with JJH and Cisplatin Decreased the Viability of A172 Cell. Cells were co-treated with cisplatin and JJH
for 24hr. Viability was determined by MTT assay as described in Materials and Method. Results represent the mean+
standard deviation (SD) of quadruplicates. { % p<0.01, % % p<0.001)
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Fig. 2. The Combination with JJH and Cisplatin Induced Chromatin Condensation of the Nucleus in A172 Cells.Cell were
incubated with medium alone (A), cisplatin alone (B), JJH alone (C), the combination with JJH and cisplatin (D) for 12
hr. Then, cells were fixed with 3.7% paraformaldehyde and stained with Hoechst 3342 and visualized under fluorescent

microscope.
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Caspase activity
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Fig. 3. The Combination with JJH and Cisplatin Induced the Catalytic Activation of Caspase-3 Protease. Cells were co-treated
with JJH and cisplatin for the different time periods. Activation fold of caspase-3 and caspase-8, -9 proteases was
calculated by ratio of AMC release from treated cells vs control cells. Results represent the mean+SD of

quadruplicates. (% p<0.01, % % p<0.001)
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Fig. 4. The Combination with JJH and Cisplatin Cleaved the PARP, an Intercellular Biosubstrate of Caspase-3 Protease, in
A172 Cells. Cells were co-treated with JJH and cisplatin for various time periods. The cleavage of PARP was detected

by Western blot analysis with anti-PARP antibody.
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Fig. 5. The Combination with JJH and Cisplatin Induced the Changes of the Mitochondria Membrane Potential
Transition(MPT). Cells were treated with (B) or without the combination (A), for 12 hr. Then, cells were stained with JC-1

for 30 min and visualized under inverted fluorescent microscope.
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Fig. 6. Treatment of the combination with JJH and cisplatin increased the accumulation of p53, p21 whereas decreased the
Bcl-2 expression. Cells were co-treated with JJH and cisplatin for different time periods. Lysates from cells were used to
measure the expression of p53, p21 and Bcl-2 by Westem blot analysis.
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Fig. 7. JJH and Cisplatin Changed the Protein Expression in A172 Cells.
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