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Antioxidant Effects of Corni Fructus in GC-1 Cells
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The purpose of this study is to examine the antioxidant activity in the germ cells of the extract of Corni fructus.
The extract was studied for diphenyl-picryl-hydrazyl (DPPH) radical scavenging activity, GC-1 cell viability by a
modified MTT assay, the effects on HxOz-induced cytotoxicity by MTT assay and lipid perixidation by malondialdehyde
(MDA) formation, respectively. The results showed that the extract scavenged DPPH radical with the 1C50 being 200
rg/mL. The extract at concentrations of 10-500 ug/ml showed dose-dependent in growth of GC-1 cell. H:O»-induced
cytotoxicity (63.0%) was blocked by the extract (10, 50, 100, 250 and 500 ug/mi) concentration-dependently.
Furthermore, the extract (50, 100 and 250 ug/ml) also displayed a dose-dependent reduction of MDA formation on

H-Oz-induced lipid peroxidation. In conclusion, the extract of Corni fructus has potent antioxidant activity.
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2. Cell culture
1) AEF 9 Aok

Aol AFEE M EZF = GC-1 spg (spermatogonia, mouse)
ZA] America Tissue Cell Collection (ATCC, USA)ollA] F&}
%4t Dulbecco’s Modified Eagle Medium (DMEM)1} Fetal Bovine
Serum (FBS) & trypsine-EDTA S GIBCO BRLA} (USA)oj|A]
TUH o] ALREA O, 2,2-Diphenyl-1-picryl-hydrazyl (DPPH)
(Sigma, USA), ascorbic acid (Sigma, USA), ethanol (Duksan,
3, [45-dimethylthiazol-2-yl]
-2,5-diphenyltetrazolium  bromide (MTT) uUsa),
Dimethyl sulfoxide (DMSO) (Sigma, USA), hydrogen peroxide
(Sigma, USA), sodium dodecyl sulfate (SDS), 2-thiobarbituric
acid (TBA), malondiadehyde (MDA), n-butanol, pyridine 0|
Sigma (USA)ollA] FYrlo] AMZE AT
2) M= i

GC-1 spg cell line 37T, 5% CO, 27101141 10% FBS, penicillin
(100 U/mL), streptomycin (100 pg/mL)o] H71E DMEM HiA]
2 g et GC-1 2 75 ecm? flask (Falcon, USA)ollA] SE5]
ZAE = pik 3 70T siYME FHE phosphate
buffered saline (PBS, Sigma) SN O F AojF & 50 ml flask &
1 me2 0.25 % trypsin-EDTAEN S @11 4 2oll4] 1827+ XElsh
T} trypsinBH S W21 37 CollA] 587 Baslo] AZE g
zsied A wiYsIGT AR MEE 10 % FBS7E Hrbe
DMEMHI 2} 10 meol] 74171 THg AHEE &0l @A 1
£ 209] split ratio® CO, WA (37 C, 5 % COolA] MBI

Korea), tetrazolium  salt

(Sigma,

3. DPPHo| 9|3} radical 47 g9 5"
DPPHol] 9]} radical scavenging activityE LotH 7] 215}
o SE71x © AlEE &Feal =041 1 5, 10, 50, 100, 1000

pg/mLe BEEE AHS FHGINEE W AT OFE ascorbic

acidZ AIS3IAT A5} 22 STE FABITE 9% well microplate
(Corning, USA)oll 29| ethanoldl] =01 0.1 mM DPPHS} Z}
BT AAUS B 5 2 B50] 4o} & F, A20IA 30 &
7+ B}A]1EE & microplate spectrophotometer (Molecular Devices,
USA)E ©|83l4 517 nmollA EFLE FFSIIr) Radical
& SA2E ALtEACt. DPPH radical

scavenging activity (%) = [(AB-AT)/ AB] x 100, AB- absorbance

of blank sample, AT- absorbance of tested extract solution.

scavenging activity=

4. A8 GC-10] theh cell viability 5™
ARER7E GC1 9 Balod miXle 598
Mosmann(1983), Kotnik(1990) 59 2& S83I%Tt. 96 well
plateol] 1x10* cells/wellQ] cellS 100 pA @31 37T, 5% CO,
incubatorol A 24 A|Z}EQF RS & WA E HE| L w A E
FHE phosphate buffered saline (PBS, Sigma) U CZ Alo]
Fourt. 22 Y49l wix g PBSol =91 AR 5, 10, 50, 100, 250,
500 ug/mLE 7t wello] MBS 24417 B0 uRoFSIICE BHRF
o] E1P71 4417F Mol PBSoll =01 5 mg/mL MTT (Sigma, USA)
£ 20 A 7} welloll MEiet & GEEEYUE AREAIL = L
oA A7 O 2 oA BiBIdnt sl HE AlA
3t & DMSOEZ 100 ut XZ|8 & 37TolA 2413 BiX] &
microplate reader (Molecular Devices, USA)E 0|83} 570
nmolAl EBTE SHFIYCE Cell viability's LHE B0 F A
AT} Cell viability (%) = 100 x AT/ AC, AC- absorbance

of control, AT- absorbance of tested extract solution.

ot 7] S18h

gHe

i

o1
<

5. 4F=5-9] Hydrogen Peroxide-induced Cytotoxicityol] TSt
Agtaa 58

A159 hydrogen peroxideo] QJ8ll FT ¥ cytotoxicityol]
g HEEME Aol r] 918 Mosmann(1983), Kotnik(1990)
O] MIT test® S88kd t}S o] AT 96 well plate
o 1x10* cells/well 9] cellS 100 W& @i 37C, 5% CO»
incubatorof|A] 24 A|7+HE0F wiFSH & viAE I viM E
EWHE phosphate buffered saline (PBS, Sigma) NS FE Ao
Z9ir}. PBSol| =01 Z+2+e] AE 10, 50, 100, 250, 500 ug/mLS}
B mediaE Azl & 18A17H50 siQRSIATE MigHE B+
A AS & FBS free DMEMoll =01 200 uM H0r& Z4249) well
ol NEITt & 6417} S sl UTIALE. v o] E1t7] 44171 Ao
5 mg/mL PBSoll =91 MTT (Sigma, USA)E 20 w2 Zt welloj
RS & GErETUE AE & 7 B L2 2ol ah
ABIGCY. YR E 25 HAHS T DMSOE 100 4 AZ|gh &
37°CollAT 2A1%F
USA)E ol&3Hd 570 nmof|A]

2

BIX] & microplate reader (Molecular Devices,

2L E 58518
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WERETE W MAME GC19) gRislol rlRlE g8

(Corning, USA)oll 1x10° cells/well 9] cell® 5 mL & @1 37C,
5% CO, incubatorol| 4] 48 AJZHECQH HHGFS) = wiAE HE| T v
QFIEZ FHE phosphate buffered saline (PBS, Sigma) S%H S
= AAFRACE PBSo} =01 2+212) A& 10, 50, 100, 250 ug/mL
o} YOl medie® M2 F 18AI7HEQ HHUBIUTE MIYAS
2% ® A8 & FBS free DMEMol| 591 200 uM H;0; 5 mL 2
HEQ wellof] I8 & 6417} SOt i ABIATE Bk g HIA
M EE PBSE 23] Mgt & Ad¥S & o]&E3ld PBS 500
£ 21 FolWlok olAE 15 mLY eppendorf tubec] Eol
12,000 rpmoflA] 583 AMEED] Sl YBNHE MATH
potassium phosphate buffer (PPB)E &5k cellg 015
]
H

N

il

Bk

th 279 cellg -70 CollA 587F 37 TollA] 523t WA
vortexinggh= I & 4 HIESlE freezing-thawing®] BHH
Z cellZ lysisAlZAth 1 & cellE M EE] 5l 45

I RSN £9] 1 e #)35) Bradford’s Method¥& gzl &
2Zk519Th 15 mL cornical tubeo] 7} =5 A|EE E1 0.1M
PPB (pH7.5), 8.1 % sodium dodecyl sulfate, 20 % acetate buffer
(pH3.5), 0.8% 2-thiobarbituric acid (TBA)E AEI5ITE 95 Tol
Al 1A17F ¢t incubationA]7] & running watero|A] Al
n-butanol:pyridine (15:1)8} 8IS 718 & vortexing oF &
3,000 rpmoil A 20 B7F Y22 532 nmollA] 4S5
EHTE £330 malondiadehyde(MDA) &5+ free MDA
2 EEHE Tl AT

il

82 BTA+EELA (Mean + SE)E LJERAACH,
R AF 27 BH9] XjolE Student’s t-testE HEFIA
2 SAXCE woet o7t U= ALE

BEBIATH

4 %

1. DPPHoll I8} radical 47 & &3

AR8 so] W& DPPH radical &4 &8& £85I
Cf o 42 o] gtst E21¢1 ascorbic acid9] E41)
B uEIFTE Ascorbic acid®} 4FrRa B 5 JEXOE
DPPH radical A~ &4o] £718193

A=RE 1,000 ug/mLe sTolA 721%9 |t DPPH
radical 2~ B4 & LERI S, 100, 500 ug/mLY] sTolA] 2}
7} 41.2, 60.3%9] DPPH radical &7 42 LERNQCH

Dose-response curveZ25E] 4t&%F 50 %9] DPPH radical
24 84g UehiE 29 5L (IC50)= ascorbic acidE= 9
ug/mlojRA S, AR 200 pg/ml9] ELol4] FAISH DPPH
radical A~A 2 & VERARICHFig. 1).

2. GC1 of] tiBt cell viability &8 23
U452871 GC1 9 B 1 v

=
Aol SEIEZR YHES SHsICh

ARpERol EEE 5 10, 50, 100, 250, 500 ug/mLo] H$jol
thsled £F3IACE A2 E 10, 50, 100, 250 ug/mLY] FLol
Al RElsiie ol sEIEFCE GC1 9 4ESS 7T
o, 3] 4pF 500 ug/mLe sTojAl GC-19 MEE0]
171.5% 241 7Va =QUThFig. 2).

I

0 Ok

100 = AC
=]
£ g
c
[
S
i S 60
52
.2
SE 40
]
T
& 201 T
o
0 + : ; : . . .
0 1 5 10 50 100 500 1000

CO (ug/ml)
Fig. 1. DPPH radical-scavenging activity of ascorbic acid (AC)
and Corni fructus (CO): Values (N=3) indicate mean + SE and DPPH radical

scavenging activity (%) = [(AB-AT)/ ABIx100, AB- absorbance of blank sample, AT-
absorbance of tested extract solution.
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Fig. 2. Effect of Corni fructus (CO) on GC-1 spg cells. GC-1 spg
cells were seeded at a density of 1x10° cells/ml and grown at 37°C for 24 h, Response
to aqueous exiract from Corni fructus was dose-dependent. Each column represents
mean + SE (n=6) with respect o 100% of control. * indicates the mean is
significantly different from the control (™ p<0.01).

3. Hydrogen peroxide-induced cytotoxicityol] thsh 8H}yala
&5

GC-1 ol thgl cell viability Zloll ZASI hydrogen
peroxide ofl 93] R cytotoxicityE: SHSIGCE AR =
T 10, 50, 100, 250, 500 ug/mLe] Helo| il ZF AT
Hydrogen peroxide ofl QI3 S E¥® GC-1 2 Hilwtol 88k
63.0%9) cytotoxicity® LIERARICY.

Hydrogen peroxide ol 9l3] G GC-1 o thald 4t
X2 ZL 10, 50, 100, 250, 500 ug/mLY} SEolA] ZH2} 884 +
3.6%, 109.2 £ 6.1%, 120.6 + 1.2%, 1309 + 4.6% = 1339 + 4.5%
9] cell viabilityZ7} EH7I6IH SEYEMOE  HOr-induced
cytotoxicityoll tdh a1t Gab7} 7= AcHFig. 3).

4. Hydrogen Peroxideo] )&} Lipidperoxide(LPO) &}&F w3}
= 79 AT} GC1 ol teld HakEl BIBAE B
& 6.1 MDA (nmol/mg protein) Q1] H]Glo, hydrogen peroxide
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o 98 FEF R 10.5 MDA (nmol/mg protein) 2 &
SHUA EII5FATHp<0.01).

A Al 50, 100, 250 ug/mLY) EEolA 22 8.2,
7.0, 5.6 MDA (nmol/mg protein) O & thZE 7ol H]5ld =E2
EHOE FALUA Zaslairk(p<0.05, p<0.05 H p<0.001). &
Sl Ak 250 ug/mLY] sEAZ]TolA] MDA gdo] XA
Hal5IArHFig. 4).
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Fig. 3. Protective effect of aqueous extract from Corni fructus (CO)
on HxOg-induced cytotoxicity. Equal volumes of predetermined concentrations of
0 (10, 50, 100, 250 pg/ml in PBS) and medium were added 1o each well and the
plate was incubated for 18 h at 37°C in a GO, incubator. Then 5 ml of 200 uM HO»
in FBS-free DMEM was added to each well and the plate was incubated for 6 h Al
values are represented as mean + SE (n=3) ## Indicates the mean is significantly
different from the control (##: pC001) and * indicates the mean is significantly different
from the cells exposed to H0, alone (*: p¢0.05, ™ p(001 and ™™ p<0.001).
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Fig. 4. Effect of aqueous extract from Corni fructus (CO) on
H:0s-induced MDA formation in GC-1 spg cells. Equal volumes of
predetermined concentrations of CO (10, 50, 100, 250 pg/ml in PBS) and medium were
added to each well and the plate was incubated for 18 h at 37°C in a CO; incubator.
Then 5 ml of 200 uM H:0» in FBS-free DMEM was added to each well and the plate
was incubated for 6 h. Each column or point represents the mean + SE (n=6). #
indicates the mean is significantly different from the normal value (##: p<001) and *
indicates the mean is significantly different from the cells exposed to HO; alone (*:
p(005 and ** pl0001).
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7] 915k hydrogen peroxideoi] T cytotoxicityE: &
319t Hydrogen peroxide o] 9Jal FT¥ GC-1 & FHib+
of Hl5kq 63.0%9 cytotoxicityE LIERHRUTE.  Hydrogen
peroxide of gl FEE GC-1 o thigly] 445 AelF2 10,

50, 100, 250, 500 ug/mLe] =T oA Z+z} 884, 109.2, 120.6,
1309, 133.9%ZA] =T o&EFOoZ2 HzOz—mduced cytotoxicityof]
tish Btel G371 EVIEIQTE B3] 4R 500 ug/mLol =
TAETolA] HOxinduced cytotox1c1ty0]] uisld 7va 59
A IS aHE VERIRIEL MERY JZdEe] B 2T
Soll aliAd ¢’89 HAEH AZG29 44aphgo] EXE o

LERTE U124HE0) Lipidperoxide (LPO) S22 MA| & &
oA WaeA A &9 MR el ol&%w RA9 41

A &l sl OF 12 Helsde MR 8&25o] Zof.
K& s A 6‘1— 195l A EEE ALdZ2E BEX
hydrogen peroxideci] 93l Ak3}
AF51EQ! malondiadehyde (MDA) &
= GC-19] protein & E2I5kd Al2sIaTH.
2 A9 2t GC-1oll vl FAe IRESIAIE s
6.1 MDA (nmol/mg protein) Q16 8|8}, hydrogen peroxide
o 9 FLE thART2 105 MDA (nmol/mg protein) OZ &
AEUA E75led XNEH B 4ralEkgo] £A1E =0l5}
Qich TP K-S HZIES TEEO 50, 100, 250 ug/mLe)

(o]

==

SEolA] MDA gtk 72zt 8.2, 7.0, 5.6 (nmol/mg protein) 2.
E ool igle] ST AEHOF RAMIA AAosKLE B
5] Ao &) 250 ug/mLe] EolA] 71a ZEst g4isl §
BE LIERARACE
e =
MRS, P a0 851 e IFEE EEed
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