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Effects of Danchun-hwan on Oxidative Damage of Human Neural Cell

Sang-Hyok Han", Myung-Sunny Kim?, Jienny Lee'?, Do-Hwan Kim", Young-Hoon Na",
Kwang-Ho Cho”, Rae-kil Park'?, Byung-Soon Moon"

Professional Graduate School of Oriental Medicing” and Department of Microbiology, School of Medicing?, Wonkwang University

Objectives : The present study was carried out to investigate the effects of Danchun-hwan(DCH) on the peroxynitrite-
induced neural cell death in human neuroblastoma cell line, SH-SY5Y.

Methods : The cultured cells were pretreated with DCH and exposed to 3-morphelinosydnonimine(SIN-1) that
simultaneously generates NO and superoxide, thus possibly forming peroxynitrite. The cell damage was assessed by using
MTT assay and crystal violet staining.

Results : Exposure of the cells to SIN-1 for 24hr induced 75% apoptotic cell death, as evaluated by the occurrence of
morphological nuclear changes characteristic of apoptosis using 4 ,6-diamidino-2-phenylinole(DAPI). However, pretreatment
of SH-SYSY with the water extracts of DCH, inhibited the apoptotic cell death in a dose-dependent manner. DCH also
inhibited SIN-1-induced apoptotic caspase 3-like protease activity in a dose-dependent manner. DCH recovered the depleted
glutathione levels by SIN-1.

Conclusions : Taken together, it is suggested that DCH protected human neuroblastoma cell fine, SH-SYSY, from the free
radical injury mediated by peroxynitrite by a mechanism of elevating antioxidant, GSH. (J Korean Oriental Med
2000,21(4):183-192)
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Table 1. The Neuroprotective Etfects of Danchun-
hwan(DCH) in Human Neuroblastoma SH-SY5Y
Cells from Peroxynitrite in a Dose-dependent

Table 2. The Neuroprotective Effects of Danchun-hwan in
Human Neuroblastoma SH-SY5Y Cells from Nitric
Oxide in a Dose-dependent Manner

Manner
SIN-1(1mM) DCH(ug/ml) Viability(%)
- 0 1002
+ 0 25+6
+ 50 4614
+ 100 58+2
+ 200 9] +3%

Cells(3 x 10° cells/well) were seeded in 24-well plate for 20 hr and
pretreated with various concentrations of DCH(50, 100, 200 #g /ml as
indicated) for 30min and foflowed by stimulation with 1mM of SIN-1 for
24hr. The viability of cells was measured by MTT assay. Results
represented as the mean % =+ S. D. of three different experiments.
* P<0.01 by student s t-iest, compared to only SIN-1 treated group

Table 3. Danchun-hwan Recovered the Depletion of Intra-
Cellular GSH by SIN-1

SIN-1(1mM) DCH(gg/ml) Viability(%)
- 100£1.7
+ 0 6343
+ 100 72+4
+ 200 8343*

Cells (3 x 10° cells/well) were pretreated with DCH (0, 100, 200 z#g/ml as
indicated) for 30 min and followed by SIN-1 for 20 hr. After then, cells
were washed with PBS and incubated 400 ¢ of ice-cold 10% trichloroace-
tic acid. From acid soluble fractions, the concentration of GSH was
determined by the change in absorbance induced by the addition of
NADPH (250 #4, 0.59 mg/ml) and glutathione reductase (450 ¢4, 5 U/mi)
at 412 nm in spectrofluorometer. Results represented as means +3. D. (%)
of three different experiments.

* P<0.01 by student s t-test, compared to controlled group
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SYSY M| Fo| A glated YZEES MTIT assay Wi
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ug/mi2 Xdi%alé}"w o) 2}z} 464-4%, 58+2%, 91
+3%2] AEE&S B9 o, 100ug/ml, 200ug/mie] 73
e #ol4 % Ve ATHP<0.01)(Table 1). B3
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SIN-1(1mM) DCHggg/ml) Viability(%)
- 0 100 =+2
+ 0 48.642.1
+ 50 72 +14
+ 100 84 +143
+ 200 91 +£1.99%

Celis (3 x 10° cells/well) were seeded in 24-well plate for 20 hr and
pretreated with various concentrations of DCH (50, 100, 200 pg/ml as
indicated) for 30min and followed by stimulation with | mM of SNP for 24
hr. The viability of cells was measured by MTT assay. Results represented
as the mean + S. D. (%) of three different experiments.

* P<0.01 by student s t-test, compared to only SNP treated group
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Fig. 1. Inhibitory effects of Danchun-hwan on apoptotic
features by SIN-1. Control cells (A) were treated with
1 mM of SIN-1 for 20 hr (B) in the absence and
presence of 200ug/ml Danchun-hwan (C). Then,
fixed with 4% formaldehyde, stained with DAPI to
observe fluorescent microscope (100 X).
Fragmented cells was indicated by arrows.
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Fig. 2. Danchun-hwan reduced the enzymatic activation of
caspase 3-like protease in SIN-1-induced apoptotis
of SH-SY5Y in a dose dependent manner. Lysates
from the cells used to measure the activity of
caspase 3-like protease by using fluorogenic peptide
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