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Elevated levels of cortisol caused by chronic stress may lead to neuron damage in the hippocampus
by activating the glucocorticoid receptors (GRs). In cortisol-deficient animals, corticosterone is known
to function as a stress hormone. In humans however, corticosterone is considered a precursor of aldos-
terone and a glucocorticoid with similar properties to cortisol. Recently, many studies have been con-
ducted on the role of cortisol and other synthetic glucocorticoids like dexamethasone in humans, but
the exact function of corticosterone is unknown. This study examined the viability of human neuro-
blastoma SH-SY5Y cells treated with various concentrations of corticosterone for 24 and 48 hr via MTT
assay. The MTT-assay results showed that corticosterone had an antiproliferation effect on SH-S5Y5Y
cells at higher concentrations (500 and 1,000 uM), while in lower concentrations (100 uM), it showed
no antiproliferation effect. Cytotoxicity analysis of extracts from three medicinal crops (Liriope muscari,
Schisandra chinensis, and Wolfiporia extensa) revealed that they all possessed deleterious effects on
SH-SY5Y cells depending on dosage. However, it was observed that, at a concentration of 500 ug/ml,
Liriope muscari attenuated the corticosterone-induced antiproliferation on SY-SH5Y cells and restored
cell growth after 48 hours of treatment. The study examined the synergistic effect of six mixtures each
containing 500 ug/ml of Liriope and various concentrations of Schisandra (50 or 100 pg/ml) and
Wolfiporia (10, 30, and 50 png/ml). The results showed minor growth-restoration activity but less than
that of Liriope muscari only, suggesting that Schisandra and Wolfiporia had no additive or synergistic

effects.
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Fig. 1. Reduction of cell viability induced by corticosterone in
SH-SY5Y neuroblastoma cells. SH-SY5Y cells were treat-
ed with various concentrations of corticosterone (100,
500, and 1,000 uM) for 24 and 48 hr. The control-cultured
cells were incubated with culture medium for 24 and
48 hr. Cell viability was measured using an MTT assay.
The results are expressed as the mean * SD of three in-
dependent experiments. An ANOVA was performed for
statistical analysis. *p<0.05; **p<0.01 compared with con-
trol of 0 hr. “p<0.05 compared with control of 24 hr.
*p<0.01 compared with control of 48 hr.
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Fig. 2. Cytotoxicity effect of each hot-water extract on SH-SY5Y cells. SH-SY5Y cells were treated with various concentrations of
each extract from Liriope muscari (A), Schisandra chinensis (B), and Wolfiporia extensa (C) for 48 hr. Cell viability was measured
using an MTT assay. The control-cultured cells were incubated with culture medium for 48 hr. The results are expressed
as the mean + SD of three independent experiments. An ANOVA was performed for statistical analysis. *p<0.05; **p<0.01;

***<0.001 compared with control.
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Fig. 3. Antiproliferative effects of each hot-water extract on cor-
ticosterone-induced cytotoxicity in SH-SY5Y cells. Cells
were treated with 500 uM corticosterone (CORT) in the
presence of each extract from Liriope muscari (L, 500 1
g/ml), Schisandra chinensis (S, 100 ug/ml), and Wolfiporia
extensa (W, 50 ug/ml) for 48 hr. Cell viability was meas-
ured using an MTT assay. The control-cultured cells were
incubated with culture medium for 48 hr. Data are ex-
pressed as the percentage of values in untreated control
cultures. Each value indicates a mean + SD (n=3). An
ANOVA was performed for statistical analysis. *p<0.05;
**p<0.01 compared with control.
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Table 1. The final concentrations of each extract for combined

six mixtures (ng/ml)
Mixture Lzrlope' Sch'zsandlm Wolfiporia
muscari chinensis extensa
1 500 100 50
2 500 100 30
3 500 100 10
4 500 50 50
5 500 50 30
6 500 50 10
o} Wk, en| e} Bale 7hz 77% 9k 68% <] viability S E.of
A HxT B 22 @He e HYY.

Corticosteronell| 2l F=E ME ME AM0| HH &
el E&t=0| ojxl= g

AE AA2 79, WEFL corticosteronedl] &3 FE=¥
AE F2 JAE fEE S8etAqa, evjaet Balof 4§
= 287 &%7] Wil of Al AA4E EFeto] A A
P& v AE F2 AA 23 a7 AGA FHA=A Fof
Btk Az F4 oA ¢t 2345 Bd 9259 4%

]

500 pg/mle] FEZ 1AL, Qu|Atet BAL AT 540)
g Aoz 2AEH 5% o5tdA A Z FEE 23
o F 674 £FES A X8 th(Table 1). SH-SY5Y Al

500 UM &E 2 corticosterones ] 3t4 SH-SY5Y A 9
T4 9AE frEstAeH, Azxd o714 EFES A A
St 48A 7 TS ¥ S & MTT assaye 534 viability S
Z A3 T (Fig. 4). &4 HE2T(100%) thl &4 thz, 19
THE 2H EFE, 3 SFE, 40 £ E, 5H EFE, oW
B2 86%)S 217 72%, 86%, 105%, 82%, 81%, 84%, 86%2]
Vlablhtye e T 6714 EdtE BF &4 dizadl H
& =& viabilityE YERAT. 2W EFES S 2T
29 g Bgoy yrA EFEL2 BF 54 xR
e s Ueysith

o E
2ol Al A cortisol# corticosteroneS 25 F-Alo| A AJ A
2Eg 2o o5 dYo 7 FulEn Y o4 o] F3}
QF corticosteroid-binding globulin (CBG)$! transcortin
A3 A3 JTH14]. Transcortin®} 2314 ¥ corti-
sole @ U HA cortisol®] 10% W] Ho]H o]Fo] 32
g4 Ui, 54 Az Mzete FH5H GRY 2%
stAl Hl1 A GRS & Qto ' o] Tt thokdt FRHe
Az S FTHAIIAY JAdH. GRS A9 BE Al
Fo A B, corticosteroned} cortisol S GRI}<| A3
Hl gk 2102 deA Jlon, 47 FESAR AHEH

Q1 7k
o]
5
) %

r.\l rr Ao

{0

S|

o

- -
S N
o O

[=]
(=]

Y
o

N
(=]

Cell viability (% of control mean)
o
=)

o

T
- - 1 2 3 4 5 6

CORT - + + + + + + +

Fig. 4. Antiproliferative effects of mixtures on corticosterone-
induced cytotoxicity in SH-SY5Y cells. Cells were treat-
ed with 500 puM corticosterone in the presence of mix-
tures containing various concentrations of each extract
for 48 hr (Table 1). Cell viability was measured using
an MTT assay. The control-cultured cells were incubated
with culture medium for 48 hr. Data are expressed as
the percentage of values in untreated control cultures.
Each value indicates a mean + SD (n=3). An ANOVA
was performed for statistical analysis. *p<0.05; **p<0.01
compared with control. “p<0.05; *p<0.01 compared with
corticosterone-only-treated control.
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