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The Effect of Aucklandiae Radix - Moschus(K# - B &%) s
for Delayed Neuronal Death in Hypoxia

Do-Kyun Ryu, Sung-Hyun Jeong, Gil-Cho Shin, Won-Chu Lee, II-Su Moon*

Department of internal Medicine, College of Oriental Medicine, Dongguk University,
Department of Anatomy, Coliege of Medicine, Dongguk University*

Objectives : The purpose of this investigation is to evaluate the effects of Aucklandiae Radix - Moschus(KZ - E&%)and to
study the mechanism for neuronal death protection in hypoxia with Embryonic day 20 (E20) cortical cells of a rat (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, Aucklandiae Radix - Moschus(A % - £&%) was added to the culture media for 72 hrs. On 17 DIV, cells
were given a hypoxic shock and further incubated in normoxia for another three days. On 20 DIV, Moschus(82%) s effects
for neuronal death protection were evaluated by LDH assay and the mechanisms were studied by Bcl-2, Bak, Bax, caspase
family.

Results : This study indicate that Aucklandiae Radix(A%) ‘s effects for neuronal death protection in normoxia and
Scutellariae Radix(8%%) s effects for neurcnal death protection in hypoxia were confirmed by LDH assay in culture method
of Embryonic day 20(E20) cortical neuroblast.

Moschus(§%7%) s mechanism for neuronal death protection in hypoxia is to increase the anti-apoptosis protein Bcl-2.

Conclusions : It may be reasonable to propose that Moschus(§%%) protects delayed neuronal death in hypoxia by increasing
Bcl-2, thereby reducing mitochondrial permeability transition (PT) pores, the cytochrome ¢ channels.

Key Words: Radix, Moschus, Hypoxia, Bcl-2
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9141 20% (embryonic day 20 : E20)¥ Sprague-
DawleyAl 879 tix 204 HEE Brewer 5°

Antibody Host Usage Source

Bak rabbit 1B polyclonal Upstate Biotechnology Inc.
Bax rabbit 1B polyclonal Upstate Biotechnology Inc.
Bcl-2 mouse B monoclonal Upstate Biotechnology Inc.
Caspase-1 rabbit B polyclonal Upstate Biotechnology Inc.
Caspase-3 rabbit B polyclonal Upstate Biotechnology Inc.
Caspase-6 rabbit 1B 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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Fig. 1. Experimental schemes. LDH, lactate dehydro-
genase.
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Fig. 2. 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, 20 um.
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Viability(% of control}

0 0.34 0. 68 2 3.4 ‘ 4.76
& 1day 100 115179 | 116.518 | 116,064 | 117.411 | 114.464

H 3day 100 113.283 | 115.061 | 119.738 | 109.261 | 122.264
(1 5day 100 102.317 | 110.039 | 116.023 | 104.826 | 111.004
7day 100 99.2893 | 111.878 | 115.939 | 104.569 | 111.878

Concentration(zg/ml)

Fig. 3. Neuroprotecive effect of Aucklandiae Radix(R%) in
normoxia.(* P<0.05 ** P<0.01 *** P<0.001)
A, E20 cortical cells were grown in 24-well plates. On 14
DIV, Aucklandiae Radix(/A7%) was added 0, 0.34, 0.68,
2.0, 3.4, and 4.76ug/ml to the culture media and incubated
for 72 hrs. On 18, 20, 22, 24 DIV (day 1, 3, 5, 7,
respectively), cell viability was measured by LDH assay
and expressed as % of control.Fig. 4. Neuroprotecive
effect of Aucklandiae Radix(}X%) in normoxia.
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Fig. 5. Neuroprotecive effect of Moschus(£8%) in nor-
moxia.(* P<0.05 ** P<0.01 *** P<0.001)
A, E20 cortical cells were grown in 24-well plates. On 14
DIV, SaHyang was added 0, 0.34, 0.68, 2.0, 3.4, and 4.76
ug/ml to the culture media and incubated for 72 hrs. On
18, 20, 22, 24 DIV (day 1, 3, 5, 7, respectively), cell
viability was measured by LDH assay and expressed as %
of control.

vjok2la LDH assayS o] &3l A% AELES %
ALEITh(Fig. 6) A4tAaT i A 2N BES A
A g 2 2ol vt A1 22%2] HMEA}
W2 A3%E JeR ol (Fig. 6)
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® 3day 100 96.470 | 93.246 | 94.090 | 96.086 | 96.930

[ 5day 100 100.244 | 94.702 | 93.562 | 94.214 | 94.784

@ 7day 100 100.465 | 97.954 | 98.884 | 98.884 | 98.698

Concentration(gzg/mi)

Fig. 4. Neuroprotecive effect of Aucklandiae Radix(R%) in

hypoxia.(* P<0.05 ** P<0.01 *** P<0.001)

E20 cortical cells were grown in 24-well plates. On 14
DIV, Aucklandiae Radix(7R7) was added to the culture
media at 0, 0.34, 0.68, 2.0, 3.4, and 4.76ug/ml and
incubated for 72 hrs. On 17 DIV, cells were given a
hypoxic shock (2% O2,5% COz, 37C, 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. Neuroprotecive effect of Moschus(§$%) in hypoxia(*

P<0.05 ** P<0.01 *** P<0.001)

E20 cortical cells were grown in 24-well plates. On 14
DIV, Moschus(Z&%) was added to the culture media at 0,
0.34, 0.68, 2.0, 3.4, and 4.76 ug/ml 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.

6. EAO| AMAZOA apoptosist HEHE T

Ao FHol| ojx|= ¥

317 elo} E20 tix NZAAE ul g (12-well plate)
14 BF 1.35 we/ni S A7F8EaL T2A)3F O] Wi



Hypoxic shock - +
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Bcl-2 ‘ | <€~ anti-apoptosis
Bak

Bax
caspase-1
caspase-3

caspase-8

caspase-10

3days after shock

Fig. 7. Effects of Moschus(&%%) 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 1.35ug/ml of Moschus(E%%). 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 Bcl-2 was
increased (arrowhead).
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Fig. 8. A model for the mechanism for neuronal protection
by Moschus(g%%) in hypoxia.

Data from this work indicate that Moschus(§%7%) increases

the anti-apoptosis protein Bcl-2. Therefore, it may be

reasonable to propose that Moschus(£% %) protects

delayed neuronal death in hypoxia by increasing Bel-2,

thereby reducing mitochondrial permeability transition

(PT) pores, the cytochrome ¢ channels.
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