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Protective Effects of Cornu Saigae Tataricae Extracts on Cultured
Spinal Motor Neurons Damaged by Oxygen Free Radical

Gil Seong Kang, Kang Beom Kwon, Do Gon Ryu*

Department of Physiology, College of Oriental Medicine, Wonkwang University

In order to clarify the neuroprotective effect of Cornu Saigae Tataricae{CST) water extract on cultured mouse
spinal motor neuron damaged by hydrogen peroxide (H:0:), MTT [3-(4,5-dimethylthiazole-2-yl)- 2,5-
diphenyltetrazolium bromide] assay, LDH (Lactate Dehydrogenase) activity assay and SRB (Sulforhodamine B) assay
were carried out after the cultured mouse spinal motor neuron were preincubated with various concentrations of CST
water extract for 3 hours prior to exposure of hydrogen peroxide. Cell viability of cultured mouse spinal motor neurons
exposed to various concentrations of hydrogen peroxide for 6 hours was decreased in a dose-dependent manner.
MTT50 values were 40 uM hydrogen peroxide. Cultured mouse spinal motor neurons in the medium containing various
concentration of hydrogen peroxide for 6 hours showed increasing of LDH activity and decreasing of total protein
synthesis. We know that hydrogen peroxide was toxic on cultured spinal motor neurons. Pretreatment of CST water
extract for 3 hours following hydrogen peroxide prevented the hydrogen peroxide-induced neurotoxicity such as
increasing of LDH activity and decreasing of total protein synthesis. These results suggest that hydrogen peroxide
shows toxic effect on cultured spinal motor neurons and CST water extract is highly effective in protecting the
neurotoxicity induced by hydrogen peroxide.
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2 =g AaAF7] 59 skl hydrogen peroxide
(HO)E nlieRst H4PEAFMEN NS & NEEHE
MTT E&& ol88kd ZABIICH m¥ad dojans 38
571 A5k pEA FEEE WY HE2SUEH A TR
Bt & hydrogen peroxideE Xzl5ld hydrogen peroxide®] 41
BAE S50l et Wl GE & Tl E Q) (total protein)at Al
ZololA) MEZQE +EF)= lactate dehydrogenase(LDH)S] &
BT E ZH5l RS ZAE A7l Biske dlolth
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B dslolA] AIEE HEAS AJE F&4ISHEIES
ollA] Fgt & sl AIBIINI FEEY MEE H¥EA
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3l 3A17HEQH HEVIE HESH & 3,000rpmoilA] 2087 A4
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2) Hydrogen peroxide®] AZ % Xz]

2 AUgo] AM8SH 9MlEs  hydrogen peroxide(Ha.O.
Sigma)ZA] 242} 100 mM 10 mM, 1 mM9] AL TS0 o
ool BESH & AE g Aol GO T 34 AEsiAut 2
Q3 22 Y o) 7K ARESIITE

3. M Zullgt

HELEUFMEY B2l ZemanE™9) Yol we} Al@s)
ok & Q4% 1~-3U9 wirjor] HES HeRZ 2 025% trypsin
o] Z gk phosphate buffered saline(PBS)2Z X218t 5 36T, 5%
CO/95% airZ ZAR &27] olld] ieksignt sigels =
10% fetal bovine serum(FBS, Gibco)o] EgE Eagle’s minimum
essential medium(EMEM, Gibco)2 & 33} A& & Pasteur 3|3
o7 MEE 2dlAlzn) E8lE AZEE Poly-L-lysine(Sigma)
o2 AAelE 96-multiwelloll 3x10°%ells/well®] WL Z MEE
25560t B8 AZE 3Y (HZHOR NER tYHOR W
gisld FAom 74 5wk & B Agdl ARESINC

4 MESYH % gojgn 48
1) MIT &
MTT<3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide(Sigma)> A& Mosmann’™’9] wHHol  QJBIQICt
H,0,& Ael¢h uhek JIZAZE PBSE 33| AXT & Hed A
23t 50 mg/mee] MTTE welld ZEEEE 34510 gof 37
C, 5% CO, B ZEE H271004 uigsiict. vigr &5 &

dimethylsulfoxide (DMSO, Merk)& AzZ]8} th2 ELISA Leader
(Molecular Device, USA)Z 570mmollA] S&BLE Z8%E x 7
¥l ZARSIECE

2) Lactate Dehydrogenase(LDH) 3% XAl

LDH 8459 582 21231 LDH/LD procedure(Sigma
Diagnostics)E 0|83} SIR X wifgl ARE AME3IITE
% phosphate buffer (pH 7.5)0] £&55% 9 NADHE pyruvate
Z gAile g8 2 o183 Aoltk. 340nme] FHTS TLhg
2 o] LDH g8 kol vi#sHA &g o1&sloi LDH g4
TE 5% Yyolrk

3) Sulforhodamine B A&

RIS ¥R FEES QEAR B RIS B
RS2 EAZHMN T 04% sulforhodamine B(SRB)E 200 pt B
7181 1817 B0t 420 vh2A17] & 1.0% acetic acidE 33)
ME3IHTE A& % 10 mM Tris baseE 01838k SRB-bound
proteinE& Q1% ELISA Reader(Molecular Device, USA)E
540nmoll Al EBEE FE5l vl vl A3

5. &7 A&

48 Aol it FAEY HEES ANOVAFO| Tukey-
Kramer multiple comparison testol] 9151%1 21 pgto] 0.05 o]&}
o AW FSt A= sICh

ELEE

1. AAAF719) 24 F0
1) MTT &

LS M SEUZMEE Ca”, Mg'o] gl Hank's
balanced salt solution(HBSS, Gibco)Z 33] Hl&¢t & hydrogen
peroxideZ} 1 uMollA] 70 uM7HA) 8] B = Ztzt ZEE uf o
ollA] 6A17} BIQFSE & 019 BFE ZAIG AW Al TAtals:
49 skl vlEsld MzYEE0] 246k 55 40 uM,
70 uM hydrogen peroxide®] AglolAlE tlRFol Blgld 22}
51.7%(p<0.05), 43.1%(p<0.01)E {2 ZHAE VIERICHFig. 1).
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Fig. 1. Dose-dependency of hydrogen peroxide (H-02) by MTT
assay. H:O»induced neurotoxocty was mesured by MIT assay in mouse spinal
motor neurons. Cultured cells were treated with vanous concentrations of HQp for 6
hours. The values are the meanSE for 6 experiments. Significant differences from the
control are marked with asterisks ("p<005, p<00O1).
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hydrogen peroxide9] Wig¥Al7ol Wi} AIZM Eol) o]x]=
AL TAKE] 510 40 uM hydrogen peroxide EEoA]
112417 S0t iiBt & Z} AITHEE MEY YESE XTAIS
A Mg Aol JEHOZ HZY BEGO] AAdIN e
53] 6417} 1247041 iR ol HIskad 22 52.6%(p<0.05),
21.2%(p<0.0) T FAT ZAE VERICHFg. 2).
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Fig. 2. Time-dependency of hydrogen peroxide (H:Oz) by MTT
assay. HO-nduced neuroloxicity was mesured by MTT assay in mouse spinal
motor neurons. Cultured cells were treated with 40 uM HQ» for 1, 3, 6 and 12 hours,
respectively. The values are the meaniSE for 6 experiments. Significant differences
between groups are marked with astenisks (*p<0.06, **p¢0.01).

2. H/0.9] Sl thgh #E/Y &7
1) LDH 8%
(1) Hydrogen peroxide®] ¥&}k
H2029] kol WE LDH 845 & £8817] |45k 1~50
uM9] hydrogen peroxideZ} 2}Z} ZEHE N olA] Wi 4=
2BAUFAEE 6417 SO M2igt & MEMAANZE FEF
LDHYE tiAFT 8l RABKACE
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Fig. 3. Dose-dependency of hydrogen peroxide (H:0:) on LDH
activity. H.0,-nduced neurotoxicity was measured by LDH actvity assay in cultured
mouse spinal motor neurons. Cultured mouse spinal motor neurons were treated with
various concentrations of HO» for 6 hours, LDH actvity was measured as  “malenal
and method” . The values are the mean<SE for 6 experments. Controf value of LDH
actvity 1s 158213 mmol/mg proten. Significant differences from the control are
marked with astensks(“p¢0.05. *p<0.01)

1 A3 1 uM hydrogen peroxide XElolAle iR
100.0%(15.8+1.3 mmol/mg protein)oll B|5K] 126.6%Z LIENE
C}. =3 15 uM hydrogen peroxide Ml 137.3% 2 &7}
3l= AEre UERICM 25 uM hydrogen peroxide, 50 uM
hydrogen peroxideE Aglgt AL ZZt dl£Fo] 118l

163.9%(p<0.05), 235.4%(p<0.01)Z A3t 7} LIERITE LDH
4559 MCV (midcytotoxicity value)dt2 25 uM hydrogen
peroxide®] XgjollA] UERATHFig. 3).
(2) LDH 4 Tol tist #¥m FEE9 I

HiQt M54 8 H 2ol e} hydrogen peroxideQ] 4151
&4l Aoix] #EAY] Yol §31tE LDH S48 T EHolA ZAISH
7] 951 hydrogen peroxide®] MCVZ}{midcytotoxicity value)Ql
25 uM hydrogen peroxide ZToll4] 64]17F B LEAIF17] 34]
7t Holl 15120 ug/ml HEfH FZEE0] 22 TR siglo)a)
A2l & ol YEHME ZAKArt 1 A hydrogen
peroxideE AMEISIR] QL WH¥EH FEHENS sTEZE Azt
S thzFol Hislo] LDHEHH0] o7} ZA3IRN e MEEHE
VERHA] 224t} 25 uM hydrogen peroxide?hS AElg A2
hydrogen peroxideE XeldlAl &S tlRZF 100%(13.2+1.2
mmol/mg protein)oil HISkKH 216.7% 2 LDH 4% 7} £71514
AMEEHE VERICE I8V s FEEE dXest gL A
2ISt skoll u[#sle] LDH 457 2445l dol g3t Vit
Wt E3] 120 ug/mle] #%f ZEEQ AXNEloise 2
ol Hl3kd 1261%(p<0.05)Z FAF LAE LiERICHFig. 4).
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Fig 4. Effects of Cornu Saigae Tataricae (CST) for LDH activity
increased by hydrogen peroxide (H202). Cultured mouse spmnal molor
neurons were pretreated with 15, 30, 60 and 120 /=l CST concentration for 3 hours,
after then cultures were exposed 10 25 uM H,0; for 6 hours. LDH actvity was

measured as  ‘matenal and method” . The values are the meanSE for 6

experiments. Significant  differences from the HOp trealed group are marked with

asterisks(*p<0.05)

2) SRB &k
(1) Hydrogen peroxideQ] &&t

HO7} el 4503 Z0 DRl Q2 Suia
BEYI SHolA EARBE] A3ld 15 uMollA 120 uM7RI &)
hydrogen peroxide7} 2}z}e) B2 ZE® MlolA] 6417}
EQt ujekst & hydrogen peroxideol 93 STiNAl §HalEtol
Halo) thal A4S 21l Aeist hydrogen peroxided] =Tol
EHOZ FThA ghgYo] sl MEd S5E LR
th £8] 60 uM&} 120 uM hydrogen peroxideg XISt B2 &
CHEZL SHEZES thEF100%0] HIBKH 212 50.6%(p<0.05)S}
394%(p<0.0)Z VIER} |95 243818 2m, MCV(midey-
totoxicity value)ate 60 uM hydrogen peroxideXig]ollA] LIE}«
CHFig. 5).
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Fig. 5. Dose-dependency of hydrogen peroxide (H.0z) in total
protein synthesis. Cultures mouse spinal motor neurons were exposed 1o 15, 30,
60 and 120 uM H,0» for 6 hours, respectively. Amount of total protein was measured
by SRB assay (540nm), and shown as % of control The results indicate the
meanSE for 6 expenments. Significant differences from the control are marked with
astersks (*p(0.05, ™p<0.01)

2) SUA gdYol thSt ¥l FEES BF

e HeEREUZAZ] thet HO9 EUiE gy
Zaoll et gAY WolgulE AT 4610 hydrogen
peroxide®l MCVZ}(midcytotoxicity value)Ql 60 uM hydrogen
peroxide FT oA 641 F¢t =EAI7]7] 3A12F Mol 30-90
ug/ml $EH ZEF0] 242t T aiYAdollA] Azl & 019
S gHE £AWBIRCE 1 23 hydrogen peroxideTHS X2jgh
2 Echlal shd2o] Hglk= hydrogen peroxideE AHeiSHA|
QIS L RF(100%)oll BI5HA 38.6% 2 A5l MEZEHNOE ¢
o STlE gE™e Z4E uEkdck J2ub hydrogen
peroxide Aglol|l ¢4 WiEH FESS TXALIS 82 MElSt &
ol HiEisl STuidl) ggd@ol 716k doladEe et
WLt £38] 70 ug/ml, 90 ug/ml #HEH ZEES QALIS 4%
INEZo) BI5K 82.6%(p<0.05), 88.4%(p<0.05)Z 2013 E712
vieRACHFig. 6).
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Fig 6. Effects of Cornu Saigae Tataricae (CST) for fotal protein
synthesis decreased by hydrogen peroxide (H202). Cultured cells were
prencubated with 30, 50, 70 and 90 ug/mi CST for 3 hours, respectively. After then,
cultures were exposed to 60 uM for 6 hours. Amount of total protein was measured
at wavelength of 540nm. The results :ndcale the mean+SE for 6 experments,
Sgnifcant diferences from 0, treated group are marked with astensks. (*p<0.05)
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2 =2 AARIEY Shtel  hydrogen
peroxide(H:0,)0ll Qlall &4 i) M4-PE UM} HiEs

FEEE MPIsld YAFHE UERIER ZAR =Roltt. 4}
AAR7IE Aldasolut s8I s HEQL Aol vlEy
Hog 448 AaXifgrie AEue xug IKisg vl
ojEt ZE a4l d e EBHIKIUCEN AE W X7
9 &42 a6l ERUEAE vIRsl] BERIB A Gk
S UIX 2AFEHFMFES IRIANE T 22 Jghse
Fukshs HRIOF WEIAIL AT, i o) wWdol tigh
RFH FHoA ALARFTo) g AAMEY] 4HsHE &t
wig gy Held @4 Bol] sl B2 a7t o
Folx Sich?. w3t 2|20l ST} AIAKIR 7o) thSl] B
At oke Bt HL UTFY. BEse 4sad
Bovidae)ol] £3F #HEBIMIQ] A EEA Huivt i, & KE
BHL BF - 0 =0 ZHE3I REILE - EHFHEIR - BHMSER S
9 g0l Aol A, BRI, TR, B TR, B SR
B, BEWN sEEE0 ¥5e Sy gus o™,
B A8e Mihalis 9 Ra%®0] ZA38ld hydrogen
peroxideE Azlold MZol FHE UEINER MIT assayE
OlETIH BIBINCH HEAY Yol FNE HES) A6l
WEA FEEES Y HESSUZM EA 3R B HAEIs
t}2 hydrogen peroxideol] A17} St =-&4A17] & LDH &4,
Echld gdgel FWolx #EsIct 3L hydrogen
peroxided] X =49 RuIRE B 2514 dtisky
hydrogen peroxide7} E&HE iloli HESBLUZHNEE
112417 B0 sist £ MIT 4ol sl MEZYEES
ZFolxtt. 1 Z3t hydrogen peroxide] AMElETo Allo]
HlEisld FOlgHA ME WEEC] ZAGIXTHFig 1-4). £l
MTT 24#0ol|4] 40 uM H00l4] 6A]7F E¢F MgjollAl MCVEL
(midcytotoxicity value)o} LIRIT}. TI2]31 hydrogen peroxided)
ABHR Eulol] it R FEEY Wl aTE RAKYI] H18)
o wiXolx & 2e2lsld uigdt HeS4AEA Rl
hydrogen peroxide& Aziet ¥ ®H¥A FEES FIE LDH
X5 FHolA ZAleH 23} hydrogen peroxider i A3
SAIZ M Eoll H2Igt skol HlEldle] LDH 4571 715l
Aol TS UERIOM 25 uM MCVZS UEICKFig. 3).
2] 25 uM hydrogen peroxideE 64]7t &t SBAH A 2ol
Aelsh7l A 15120 ug/ml9) #i%f FES0] 242 2ok ui
HollA 3A12F BOF MAE] o 4% AMelet skol vlHskod
hydrogen peroxideol] 2|3] &7}s LDH 4571 Z46lod v
Ol ET|E VERITE EF| 120 ug/ml #Hs XESE9 AHeldlA
E URTol gl RS BLE VERITHFig. 4). £, ¢
WE SHEO RALE #48 SRB E4d AojA odEsky
hydrogen peroxider} EgHg mirelolr] wi} H42S4B A
EZE 6A17 B it & Sthd gEEge Ak 2
hydrogen peroxide®} XelsTol Blzlsiod 248 2n MCV
= 60 uM hydrogen peroxide XZlollA] LERICHFig. 5). ¢
60 uM hydrogen peroxideE 6A17} &0t AAAM Eol Hzlsh7|
H 3090 ug/mlS] MEFH FEEO] 42 2@ uigHolA 3
AIZE B0t Hel 3 AR A2ler kol vlziskd & thilaekol
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