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Antioxidant and Neuronal Cell Protective Effects of Methanol Extract from
Schizandra chinensis using an in vitro System

Ji Hye Kim, Chang-Ho Jeong, Gwi Nam Choi, Ji Hyun Kwak, Sung-Gil Choi, and Ho Jin Heo*
Division of Agriculture and Life Sciences and Institute of Agriculture and Life Science, Gyeongsang National University

Abstract In this study, the antioxidant and neuronal cell protective effects of methanol extract from Schizandra chinensis
were evaluated. The proximate composition and total phenolics content of the extract were as follows: 64.88% nitrogen
free extract, 10.56% crude fiber, 10.22% moisture, 8.33% crude protein, 5.05% ash, 0.96% crude fat, and 83.04 mg/g of
total phenolics. In assays the methanol extract of Schizandra chinensis presented ferric reducing/antioxidant power (FRAP)
and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activity in a dose-dependent manner.
In a cell viability assay using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazoliumbromide (MTT), the methanol extract
showed protective effect against H,O,-induced neurotoxicity, and lactate dehydrogenase (LDH) release into medium was
also inhibited by various concentrations of extracts (68-80%). Cell viability after treatment of the methanol extract was
higher than that shown for vitamin C (100 uM) using a neutral red uptake (NRU) assay. Therefore, these data suggest that
the methanol extract of Schizandra chinensis may be useful for neurodegenerative diseases including Alzheimer’s disease.
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(MTT) assay kit, lactate dehydrogenase(LDH) release assay kit
o neutral red assay kit Sigma Chemical Co.(St. Louis, MO,
USAVIZES Y3ttt A2 wildS <3 223k RPMI 1640
mediuma% fetal bovine serum<= Gibco BRL Co.(Grand Island,
NY, USA)NA F+Y39 2™, penicillin, streptomycin, sodium
bicarbonate®} HEPES 2 U wX] A]¢F& Sigma Co.(St. Louis,
MO, USAIES 7Iste] AHg-atas, 7 9] AHge 8o
Aee mF A ool S AHgalth onlA MEke
EE2 27AF 1000 80% mlEhE 100 mLE FH7Fste] 70°CellA
2A17F E9F % % No. 2 oJ3X|(Whatman Inc., Kent, UK)Z
AT 2 3 FFEFH7I(N-N series, EYELA Co., Tokyo,
Japan)2 F=38}3L 5472 (Shin Lab Co., Ltd., Yangju, Korea)
st ARSI, T4 AxdE FE=S -20°C el m
ShHA B Aol A8kt

M= 3 H{ekH

B Ao A}&3E PC12 Al EKCLB 21721, Korean Cell
Line Bank, Seoul, Korea)= AAAM XS] E45 Yelle AX=Z
%] pheochromocytomaZH-E F=¥ A /\]-—&01-“1:]- PC12A|
XE 25mM HEPES, 25mM sodium bicarbonate, 10% fetal
bovine serum(Gibco), 50 units/mL penicillin 2 100 ug/mL stepto-
mycin®] XZ3E RPMI 16408140l HF3ld 37°C, 5% CO, &7
o wig7IolA vl gFEFTt.

oumeq UWYELS AOAC o2 =43 (14), F25
% WEsitE §3S =48] 91819 Folin-

sy £3

FRAP Ao AL8-¥ A2k 300mM sodium acetate buffer
(pH 3.6)2} 2,4,6-tri(2-pyridyl)-1,3,5-triazine(TPTZ) reagent, ZL2]3L
20mM FeCL°]™, TPTZ reagent:= 10mM<e] TPTZE 40 mM
HClY &3zt w58 2n|# deg F55 50 uLet pre-
warmed working FRAP reagent 1.5mLE &3l 1587 37°C
ol A incubationA]7]13L 593 nmolA] FFEE S 3 TH(16).

ABTS radical A& 49L& A58 20 uLe} ABTS solu-
tion 980 LS Eg3l] 307 A& 1 2587 RESA)7I L,
734 nmoAM TEEE S35 radical 2AEES ARFSIETH1).

3} 9 MM E B E 3} 713

M= MZEg 53

H000 &3l f=% PC12 AlEZe] tidt Be a3 MTT reduc-
tion assay® Z7g3IATH(18). P&t WEE FEES PCI2 cell
o xg]ated 48A17F&<t pre-incubationdt ¥, 200 uM H,0,& 7t
Z} 3A17HESE A5kt o] AdE 2] PC12 celll MTT stock
solutiong *]2]3}ed 37°CollA] 3A17F incubationdt -, MTT solu-
bilization solution 150 pLE 7kt wWH-S FAAI AT viA =
02 E35=+E microplate reader(680, Bio-rad, Tokyo, Japan)ell4]
570 nme} 690 nmo| A =73} t}. Positive control  vitamin
C(100 uM)YE AFE-3F31 3L, cell viability+= control groupel] thd+ %
concentration® 2 UERHTH
M=eb &4 oAxSat

euA; WERs FEES 484
M H,0,5 A&|ate] 3A17F w <k 37* 5w7k JQ%Q(ZSOXgﬁ]’
o 100uLe] ASAS M2 well2 £7] T LDH assay kit
(Sigma Chemical Co.)Z A|3ZH}t &4 ;{:;_‘,]—— =743} tH(18). Neu-
tral red uptake assay+ neutral red assay kit(Sigma Chemical
Co)E AR&ste S7gsi3dth.

_4

r°" r\‘

59} pre-incubationdF ¥, 200

Eﬁli'lal

AA3t] meantSDE YER M, 7}
Jé&%bﬂ EHSJ 752 SAS® version 6.12(SAS Institute, Cary,
NC, USA)E o]&3ty] Ha3} EF 24}, Newman-Keul’s multiple
range tests® H sl il felds AgskTh

2O|Xe| YUMYE A F H=SEE 8§

Lomzte] URbGR-S #4138 AF= Table 101]/\1 HE ule} 7+
o] 7184 FAAE 64.88%, 25 10.56%, -5 10.22%, g
A 833%, 3| 5.05% 2 ZAY 0.96%= WE}‘;;\‘*E} Kim 5(19)
2 ouzte] AWMdE-S XS A o] 57.5%E 7P B%
3, ZA(18.8%), B3l (12.6%) 2 2T A(11.1%) 02 =
A velpgon, 33 28R 5% vk o g H sl
2 A3 A= thh AolE BAT ol s Aol FETH,
AAA 7] D G 22 A QRIoBRE RIS AR
A enzt Hers FEES F AssdE g9 % Sl
A7 83.04 mg/ge] = F=33E9 61—31—__ Uehat). #=4 35t
P2 AL Bol 3}°Q°1 Je HEo® o9 F8 ‘331

=

A AL 2 radicalS A= Flo ]E}T: AT7h wol His]
7 9\)\3111 w3l olgj sk .zﬂl"—/gl 3gHEol —ﬂ—ih‘—olt‘/} =4t
2 QrEAoPd 59 FH9 % #E319E-S DPPH radical 427]
B3 2e U B OIS 20T WA 482 BeHQ)

20|X} HElE FE29| &itEly
FRAP assay= Blwd HZo| 7t % il SHHo =
vk pHoll A S Aol &l ferric tripyridyltriazine(Fe**-TPTZ) -

Table 1. Proximate compositions and total phenolics of Schizandra chinensis Unit: %
Moisture ~ Crude protein ~ Crude fat  Nitrogen free extracts Fiber Ash Total phenolics (mg/g)
Schizandra chinensis  10.22+0.08 8.33+0.33 0.96+0.07 64.88+0.21 10.56+1.39  5.05+0.08 83.04+2.73
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Fig. 1. The ferric reducing/antioxidant power (A) and ABTS"
radical scavenging activities (B) of 80% methanol extracts from
Schizandra chinensis. Different superscripts indicate significant
difference among groups at p<0.05.
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Fig. 2. Protective effect of 80% methanol extracts from
Schizandra chinensis against H,0,-induced cell death in PC12
cell system. PCI12 cells were pretreated for 48 h with various
concentrations. The cells were then treated with 200 uM H,0, for 3
h. Levels of cell viability were measured using the MTT assay as
described under materials and methods. Vitamin C (100 uM) was
applied as positive control. Results shown are means+SD (n=3).
Significant difference (»<0.05) was observed on the H,O,-induced
apoptosis.
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Fig. 3. Inhibition effect of LDH release of 80% methanol extracts
from Schizandra chinensis on H,0,-induced membrane damage
in PC12 cells. See the sample descriptions in Fig 2.
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Fig. 4. Protective effect of 80% methanol extracts from
Schizandra chinensis against H,0O,-induced cell death by neutral
red assay. See the sample descriptions in Fig 2.
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