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The Effect of Sohaphyang-won’s for Delayed Neuronal Death in Hypoxia

Ji-Hun Lee, Kyoung-Sun Yun, Sung-Hyun Jeong, Gil-Cho Shin, Won-Chu Lee, 1I-Su Moon*

Department of Internal Medicine, College of Oriental Medicine, Dongguk University,
Department of Anatomy, College of Medicine, Dongguk University*

Objectives : The purpose of this study is to evaluate the effects of Sohaphyang-won and is to study the mec]
neuronal death protection in hypoxia with Embryonic day 20(E20) cortical cells of a guinea pig(Sprague Dawley).

Methods : E20 cortical cells, used in this investigation were dissociated in Neurobasal media and grown for 14 days in vitro
(DIV). On 14 DIV, Sohaphyang-won was added to the culture media for 72 hours. On 17 DIV, cells were given a hypoxic
shock and further incubated in normoxia for another three days. On 20 DIV, Sohaphyang-won’s effects for neuronal death

protection were evaluated by LDH assay and the mechanism was studied by Bcl-2, Bak, Bax, caspase family.

Results : This study indicates that Sohaphyang-won’s effects for neuronal death protection in hypoxia is confirmed by LDH

assay by the method of Embryonic day 20(E20) cortical neuroblast.

Conclusions : Sohaphyang-won’s mechanism for neuronal death protection in hypoxia restrains inflow of cytochrome C

hanism for

into cellularity caused by Bcl-2 increase and reduces the caspase cascade initiator caspase-10 and the effector caspase-3.
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Table 1. The Amount and Composition of Sohaphyang-won
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Table 2o Veh)3ith

2.
1) 2178 A 3wl oF
ol 209 (embryonic day 20 : E20)¥ Sprague-

Species Part used Latin name Weight(mg/pill)
Aucklandia lappa Decne Root Helinii Radix GFKE) 7.5
Atractylodes macrocephala KOIDZ Root Rhizoma Atractvlist B7E) 7.5
Aquilaria sinensis GILG Resin Aquillarice Lignwn( ) 7.5
Styrax benzoin DRYAND, Resin Benzoinum(#- 1K) 75
Eugenia carvophyllata THUNB. Fruit Caryophylli Flos('} %) 75
Bubalus bubalis L. Cornu Bubalus Fructus(K534) 75
Terminalia chebula RETZ. Fruit Termimaliae FructusGi1) 7.5
Cyperus rotundus L. Root Cyperi Rhizoma( FWT) 7.5
Piper longum L. Fruit Piperis longi Fructus(8:3¢ 7.5
Moschus moschiferus L. Resin Moschus(B& &) 7.5
Boswellia carterii BIRDW. Resin Olibanum(3.75) 3.75
Liguidambar orientalis MILL. Resin Styrax Liquidus( @R ETH) 3.75
Drvobalanops aromatica GAERTN. f. Resin Borneolum(5E&) 375
Apis mellifera L. Mel(YER) 86.25
Total amount - 173.50

105



FaFETo| MULE R oY i MZ M| 0|3 = 28

Table 2. Antibodies used in this Work

Antibody Host Usage Source

Bak rabbit 1B polyclonal Upstate Biotechnology Inc.
Bax rabbit . IB polyclonal Upstate Biotechnology Inc.
Bcel-2 mouse B monoclonal Upstate Biotechnology Inc.
Caspase-1 rabbit B polyclonal Upstate Biotechnology Inc.
Caspase-3 rabbit IB polyclonal Upstate Biotechnology Inc.
Caspase-6 rabbit B polyclonal Upstate Biotechnology Inc.
Caspase-8 rabbit B polyclonal Upstate Biotechnology Inc.
Caspase-10 rabbit B polyclonal Upstate Biotechnology Inc.

IB : immunoblot
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3) ©9 4 A (immunoblot)
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Fig. 1. A hypothesis for the delayed neuronal death by
hypoxia.
Hypoxic insult causes accumulation of glutamate in
the synaptic area and results in the overstimuiation of
NMDA-, AMPA-, and metabotropic glutamate
receptors. The Ca* influx via NMDAR is known to
activate calpain. Through, so far, unknown routes
glutamate overstimulation results in the formation of
mitochondrial permeability transition (PT) pores. The
PT pores are formed by pro-apoptotic proteins such
as Bax or Bak. Instead, formation of PT pores are
inhibited by Bcl-2. Once PT pores are formed
cytochrome C is released from mitochondria into
cytosol and caspase cascade is initiated. The calpain
and caspases degrade specific subsets of proteins
that are essential for cellular life and eventually cause
cell death. In hypoxic insult, PKC .is rapidly
inactivated. Therefore, activation of caspases and
calpain, together with inactivation of PKC may be the
main signaling pathway underlying delayed neuronal
death by hypoxia. IM, mitochondrial inner membrane.
OM, mitochondrial outer membrane.
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Fig. 2. Experimental schemes. LDH, lactate dehydro-
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normoxia

hypoxia

Fig. 3. Cortical cells in culture.
A. 17 DIV cortical cells in normxia. Phase-contrast
microscopy.
B. Sister cells as in panel A on 3 days after hypoxia.
Note vacuoles formed in soma (arrowheads). Phase-
contrast microscopy. Bar, 20un.
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Effect of SoHapHyangWon on Neuronal Viability
{normoxia)

1

10

107.80 106.70
97.81 9458
125.29 124.86
145.51 145.70

3 day
@5 day
87 day

Concentration (#g/ml)

Fig. 4. Neuroprotecive effect of Sohaphyang-won in
normoxia.(* P<0.05 ** P<0.01 *** P<0.001)
E20 cortical cells were grown in 24-well plates. On 14
DIV, Sohaphyang-won was added to the culture
media at 0 ~ 20ue/ 4 and incubated for 72 hrs. On 18,
20, 22, 24 DIV (1, 3, 5, 7 day, respectively), cell
viability was measured by LDH assay and expressed
as % of control.

Effect ot SoHapHyangWon on Neuronal Viability

{hypoxia)
LTS e —

Viability(% of controt)

10
1 day| 100 1M.44 | 11510

E3day| 100 95.92 91.65

IS day 100 109.54 109.68
{B7 day| 100 120.53 134.84

Concentration {#g/ml}
Fig. 5. Neuroprotecive effect of Sohaphyang-won in
hypoxia.(* P<0.05 ** P<0.01 *** P<0.001)
E20 cortical cells were grown in 24-well plates. On
14 DIV, Sohaphyang-won was added to the culture
media at 0~ 20ug/ 4! and incubated for 72 hrs. On 17
DIV, cells were given a hypoxic shock (2% Oz,/5%

CO:, 37°C, 3 hrs) and further incubated in normoxia.

Cell viabilities were measured on 1, 3, 5, 7 days after
shock by LDH assay and expressed as % of control.
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Fig. 6. Effects of Sohaphyang-won on the expression of
apoptosis-related proteins in the hypoxia model.
An hypoxic shock was given for 3 hrs in the presence
or absence of 10ug/# of Sohaphyang-won. On the
third day after shock, cells were harvested, proteins
were electrophoresed in SDS-gels. Proteins were
transferred to nitrocellulose membrane and blotted
with various antibodies. Note that anti-apoptosis
protein Bel-2 was increased (arrowhead) while pro-
apoptosis protein caspase-10 and -3 (initiator and
effector of the caspase cascade, respectively) was
decreased (asterisk).
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Fig. 7. A model for the mechanism for neuronal protection
by Sohaphyang-won in hypoxia.
Data trom this work indicate that Schaphyang-won
increases the anti-apoptosis protein Bcl-2, while it
reduces the caspase cascade initiator caspase-10
and the effector caspase-3 significantly. Therefore, it
may be reasonable to propose that Sohaphyang-won
protects delayed neuronal death in hypoxia by both
increasing Bel-2 and reducing caspase-10 and -3.
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