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Effect of Moutan Cortex Radicis on Gene Expression Profile of
Differentiated PC12 Rat Cells Oxidative-stressed with Hydrogen Peroxide
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Chong Woon Cho?, Hyun Su Bae"?, Moo Chang Hong', Min Kyu Shin™

1. Department of Physiology, College of Oriental Medicine, Kyunghee University, 2: Purimed R&D Institute

Oriental medicine explains aging as the weakening of Kidney-Qi, and Kidney-strengthening herbal medicines such
as Yukmijihwang-tang have been studied for anti-aging effects. In Western Medicine, the hypothesis that reactive
oxidant species(ROS) contribute to the aging process is generally accepted. It has been reported that Moutan Cortex
Radicis extract (MCR) was the most effective constituent of Yukmijihwang-tang in decreasing ROS production in
oxidative-stressed cells. The purpose of this study is to confirm the anti-oxidant effect of MCR on PC12 cells, the
expression of Heme oxygenase (HO), Macrophage migration inhibitory factor (MIF), Catechol-O-methyltransferase
(COMT) using real time RT PCR. PC12 cells were treated without or with hydrogen peroxide in the presence or
absence of MCR using MTS assay. Hydrogen peroxide decreased the viability of PC12 cells by 53% and MCR did
not influence that of stressed PC 12 cells irrespective of dose or incubation period. However, MCR showed an
inhibitory effect on production of ROS in stressed cells, both dose and incubation time dependently. In particular, 1
mg/mé of MCR for 24 h culture aimost returned to normal level. In the quantiation of anti-aging related gene expression,
MCR at 1 mg/m¢ increased the expression of HO by 370%, MIF by 180% and COMT by 280% through real time RT
PCR. In conclusion, MCR treatment protected PC12 cells from hydrogen peroxide and decreased ROS production and
enhanced anti-oxidative gene expression such as HO, COMT and MIF, which suggests that MCR is involved in
controlling anti-aging of nerve cells through elimination of gytotoxic stimuli..
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ol 1 2HE Tolgth. Al ksl tialel ¢lE) 7H
o|R0] EAITICL. 1 SolA EF) XFREI7IAd  (free-radical
aging)o] BEBEHA, £3}0] AQIQ) ROSY LLE REdh
wsro 2 gHislElol tieh J7 7 FEASHH = Ut
Y. BB oolol thF ATE £ FHES XS5l kolE
orisks wEog AYHA Ko, 1 F o 872 BEEl
AMEBHE REE SO ARHEE D RuthEol Lshaky EFo)A
A81E AmAIICkT B3 B QI 2% AWERNKT
o] 2lzlgl 7idEHS AL B ohiet n|ESl PCI2 celld)
(Haloix a3 JERICHT BT ESH f7)e AbtE
B &4&9) TFHorz0] n]3} PCI2 celld] BN EHE 2!
3 A HAE £2&80] 71E 243 2HE UEMRIES
T8 B} Uk Bl 22 B5E PCI2 celld) MK 23 W
7180l thalA) oligonucleotide chip microarray® &8 FHA}
21 QRS BAGIA, HAEE T8 TolM EHEE AAE
E3 A Z Yol HE Y27)= HO (Heme oxygenase), COMT
(Catechol-O-methyltransferase), MIF (Macrophage migration
inhibitory factor) £9] FXA} walo] EVEJSE Bt H
UC WS BE X159 E Agel SMAYY FHdE
Z LB RLO) BEsle] ARSI BhRRele G501 U
T} 3lo, AR A 2hilshs LRl Bd &2 548 AAE
ozx o3 AdE UEE ASE FFE 4 Ut

olo] MAH= #HARES AFA ks N FHE BRI5H
BIX}L AZEN BA0L ABAERA BOE RuEe UF
£AlT pEE @FE BHO0Z nerve growth factor (NGF)oll
9l3) ®31e PC12 cellof] tidh MRS gl EHE BEBIN
o). E5) 48 dFolx 3ol #E ot TgEE HO,
MIF, COMT £9| S8A &d Y4E real-time RT-PCRO 2E
2 E3iA ZE3 ol the 22 RS ZHE g1l B
Bh= vt

SER

1. Al&9] Z=H|

=2 A3 #HHE A|F (Moutan Cortex Radicis, 4}&, £,
2001)= YIS FEES ABSKICE BAK DEFEEY €
2 26%01%9 2 100 mg/m¢ ELE FF0ll 50]1L 10,000 xg
oA 1527 ARl 284 EXE AAT & 02 m
filter2 EHI7# d&ol AHE3IRICT

2. Alg9 AEEF 24

HARE F2E2 HARY IS
(2-Hydroxy-4-methoxyacetophenone, Wako Pure Chemical
Industries Co. LTD. Japan)Z 0]&3}101' Waters Breeze System
(717+ Autosampler, 2487 dual A absorbance detector, 1525
binary HPLC Pump, Waters co, US.A)oliAl HPLC 2He 5
20I5Ig om data®] AE)= Waters Breeze System (Ver. 3.20,
Waters co, US.A)S ALE8I%C}. Paeonol 10 ngE methano! (JT

paeonol

Baker, Mallinckrodt Baker Inc.,, US.A) 5 mioll =01 F 05, 04
03,02, 0.1 ng/m2Z AT TENG 0185l BFUE 2
SISTh #HE $&E 10 ng€ methanol 5 ME 5¢! F 045 4
m syringe filter (PVDF, Waters co, US.A)E EFR|AHA] BHO
Z AM3I%E HPLC 24X oRie Z2UCt

- Column : Symmetry®C18 5 ym (ODS, 4.6x150 mm)
(Waters co, US.A)

- Mobile phase :
solution = 35 : 65 (v/v)

- Detection : UV 274 nm

- Flow late : 1 n¢/min

.

acetonitrile : 2% acetic acid aqueous

- Sample injection : 10 ut

- Temperature : 22°C

T 2EE9 paeconol HHS EFY paeonold] ofl 4
FE %£ZE29 paeonol peak HEE FlL EFEN paeonol
peak HE O Z Liroial F3IRam 33 &5l Bdus
ST

3, B0 B81E PC12 cello) thE @48 G3} &8
1) PC12 cell

PC12 cell line (Rat, pheochromocytoma)2 gl M %3
gola) Fild AMZSIRAT (KCLB #21721).

2) PC12 cell9] ufQt

B3 A29) PC12 cell& HA i} flaskE collagen (Sigma,
USAOE FES & 10% horse serum (Invitrogen Life
Technologies, U.S.A)3 5% fetal bovine serum (Sigma, U.S.A)
2l 1% penicillin-streptomycin (Invitrogen Life Technologies,
US.A)o) 83% RPMI 1640 vliA] (Invitrogen Life Technologies,
USA)E Al88ld, 8571 |AEE 37C, 5% CO: incubator
(Nuaire, US.A)0lA] w5 omd, Hichele} e 1081E &
71 = F Skt

3) PC12 cell®] 23}

PC12 cell9] £3H= Holtsberg 79| ol w2t 10% fetal
bovine serum 1% penicillin-streptomycin®] &H%¥ RPMI
1640 B Aol nerve growth factor (Promega co. US.A)E 100
ng/mt7} B EE Eg5IH 37T, 5% CO; incubatorof| A 6217} uj
YO FESIAUCE

4) A15} hydrogen peroxided] &gl

627 B3 9% = 5x10° cells/mY B3P PCI2 cellS
96 well plateoi] 255131 24417} @t 37°C 5% CO; incubatoroi]
A BNQSISITE. WQFR S MABIIL 7] WHOE FET Bt
AEE2 SEE7}0, 0001, 001, 01, 1 mg/ml SE7HEHTE
R0l 24517 MEo) MBI 37°ColA 6, 12, 24417 S
FA2Z) SIACE 24417F B S 2 8iN 2 18] $HHT 100
#M hydrogen peroxideZ} Z3Hg BixIE 30237 MBI

5) MTS assay

HESA W HMEZEHES F8s7 sl CellTiter %®

AQueous One Solution Cell Proliferation Assay kit (Promega

ro
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HAARES PCI2 cell B{I8t EBe 2 HO, MIF, COMT |TA W) olile g

co. US.A)YE A3l ®MARAL protocol tHE +# ST 4)0llA]
MfiEz 22 4 100 4 M hydrogen peroxideE A&l ¢h cell 2}
2}9] welloll M) ZH 100 w% 20 w0 MTS 8H G & 11 37C 5%
CO, incubatorofld} 1AIZF &QF 212 & microplate reader
(Molecular Device, US.A)E 0|83} 490 nmollA} UV EBE
€ FFsinrct
6) Reactive Oxygen Species (ROS) &8

ROS ZES Hai Yan Zhang 59 g 2834 4Al
SIRITE 40lAIS 20| HAK £E2 R 100 4M hydrogen
peroxideZ AHelgt & 1 m¢ N',N-dimethyl formamide (Sigma,
US.A)oll 100 ng H,DCFDA (Molecular Probes Inc. US.A)E =
oAl HAESTIH 50 pMo] HEE wix|o) BMslo 2] £ 3
7C water bathojlA] 1417} HISSITh 2dE FB2
Fluoroscan Ascent FL (Type 374, Labsystems, Finland)& o]&
814 excitation 485 nm / emission 538 nmollAl ZEEKACE

4. Real-time RT-PCR
1) PC12 cell harvest

A9 MTS % ROS ZFAEANAS 22 RULE AR
FHE3 100 #M hydrogen peroxide@E RE|g} cellg 2t &
HE 108 S9F 300 xgoli A L2eIsld ZUCt
2) Total RNA 22)

7t EE PORRl PC12 cell® RNeasy mini kit (Qiagen
GmbH, Hilden, Germany) 2 A}23}d] total RNAE 221513
ch 1/100 25]9] B -mercaptoethanol (Sigma, US.A)7} H71¥
600 i buffer RTLS cell pelleto] H7IGLL pipetSE cell
clumpz} Qo1& WiZIXl & 414E F pellet pestle (Sigma,
US.A)Z homogenized}iT}. Sampleo 600 u¢ 70% ethanol
21 & HS F 600 A 23], RNeasy mini spin columnol] @
I 8,000 xgollAd 15%7F ¥dBelslrt Columnoll 700 ub
buffer RW1E 1 219 22 YHOE AU EEITI /M &
500 ut buffer RPES 1l 22 WO E HAHS| & 28 vEs)
=} 2RI 14,000 % golA] 2271 A4 E2]5199Tt Column A4
Z& 1.5 mt RNAse free tube o} &7)1 30 y¢ DEPCHE] 574
£ Y1 183 8,000 xgollA 127+ Y452)51 Total RNAZ
elution3}33C}. 22l¥ total RNAE spectrophotometer (DU500,
Beckman Instruments Inc. US.A)Z ZEBSH & 557} 05 ug/ b
7t HEE St
3) Single Strand ¢cDNAQ] &4 (Reverse Transcription)

Single strand ¢DNAQ] §42 M-MLV Reverse Trans-
criptase (Invitrogen Life Technologies, Rockville, US.A)& Ol &
Bl A Z AN protocolol]l £k AAIBIARCE 2 g9l total RNA
ofl 1.1 £9] 10X DNase I Reaction buffer, 1 u¢2] 1 U/ ut DNase
I (Invitrogen Life Technologies, Rockville, US.A)YE HJ18t &
DEPC Ag] E/-E € ukgdo] 11 wol A $ £ 420
Al 15E7) ieksle] 29EIREXA ZE DNAE AASKECE vt
SE 1 w9 YEAE WE Belsld F1 Fol DNAZE golll
=X B013l7] Y8l PCR WS SIXEE 10 wQ] vigdo)] 1

ro

i~

w9 05 pg/w Oligo(dT)12-18 primer (Invitrogen Life Techno-
logies, Rockville, US.A)E H7I8H & 70CollA] 158 S {54
71 & 43| IS0l Wol RNAY oJRAFRE E0FRUCE vk
Mojl 4 w2 5% first strand buffer, 1 x£2} 10mM each dNTPs,
2 9 0IM Dithiothreitol, 1 p£2} 200U/u¢ M-MLV Reverse
Transcriptase, 0.5 1£9) 40 U/ ut RNase inhibitor (Invitrogen Life
Technologies, Rochville, US.A), 55 p¢ DEPC Hg| ZF4E &
V8l S Bul§ 20 o E THEI 37TolA] 60 27} uiksiod
single strand cDNAE $H&1CE W80 Byt BIgHE 72l
A} 1587} ulF8lad Reverse transcriptases B84 3} Al
4) Real-time PCR (Polymerase Chain Reaction)

Ztzhel Bo| RAA wEe syl fsid gee
¢DNAZ Real-time PCRE AAISIEEL. 1 p£9) cDNAG] 125 p
9] 2x SYBR Green PCR Master Mix (Applied Biosystems,
Warrington, UK), 2tZ} 1.5 4£9] 5 ¢ M sense, antisense primer
(Genotech co. Daejun, Korea), 85 9 £54+8 Wol 25 w7}
HA § & Gene Amp 5700 Sequence Detection System (PE
Biosystems, Warrington, UK)oll4] PCR3I®IC}. PCR £ 95T
ollA} 10827} &) & denaturationdt & 95T 15%, 62T 45X & 40
cycle BIE3I9TY. GAPDH  (Glyceraldehyde-3-phosphate
dehydrogenase), HO, MIF, COMT FAAt9] primer sequences
Table 13} 2k ¢DNAE 212} 1, 1/10, 1/1002 serial dilution$}
F 7t 559 3714 PCR o1} BHaUE A18sic). 2 Hia
9] amplificationo] thresholdoll T& gt Cycle number (CHE 7]
ZO & standard curveE 834 HLSINTL 2 FAAQ] &3
U2 GAPDHY w3ZE o]838K] normalizations}irth. PCR
8 BF & 60-95C AloloAle 2 signalg FE3}o
dissociation curveE& AHJB}IL peak7} SHIQIAIE Holdh= 3t
H 2% agarose gelollA] band9)] sizeE EQ18FC Z4 non-specific
PCR productit primer dimer 50| Si=XE &0I519iCt

Table 1. Sequences of primer Used for real-time PCR

Amplicon

Gene Primer sequence Size

{bp)
sense: 5-GGC ATG GAC TGT GGT CAT GA-3

GAPDH antisense: 5-TTC ACC ACC ATG GAG AAG GC-3 236

HO sense: 5-GCC CAG CTG GAA TTT CTT TAC TCT-3 163
antisense: 5-AGC CCC CAA CCT CCT GAT TT-3

MIF sense: 5-CGC CCA GAA CCG CAA CTA CA-Y P

antisense:_5-CCG_GAA GGT GGC CAT CAT TAC-3
COMT sense: 5-AAT GTG GGT GAC GCG AAA-3 178

antisense:5-GGG TGA TGG CAG CGT AGT-3'

5) Data®) A2

PCR datai= GeneAmp 5700 software (PE Biosystems,
Warrington, UK)E oOl&3ld BRIl mean+S.EM (standard
error mean)QE FAIBIKCL EAAElsE SPSS 110 for
windows (SPSS, Inc. US.A)E ©]83l Independent sample
T-test2 AEI6IR M, UH 3| EM 9 plotting® GraphicPad
Prizm 3.02 (GraphicPad software, Inc. US.A)E 0183I%T).

- 907 -



153

2 3

1 A58 XEEH 24

HFEQ XNEE22Q] paeonolS HPLC 245l A8 B
FZHYHE Fig. 13 20, HYSALME 0831 @ R2 ¢
2 09U1Z H9Y fd e SHsle JHLEE UERIACL

Pcak Arca

0escns ]
ood " on  0id 03 020 02 03 ox  osd  oas 00
Concentration {mg/ml)

Fig. 1. The standard calibration curve of paecnol

0.1 mg/m¢ Paeonol X 2 mg/m¢ HAE FFE9 HPLC
chromatograme Fig. 2, 33} 2°9m HfE FEE 1 g8
paeonol BHFE 12.57+0.00 mgo|ACt

g~ Pacanol 10 678

oy L
“Tid T Tid 6 éod T wod | dod ' Wod ' #ed | eed ' aad
Minutes

Fig. 2. The HPLC chromatogram of paeonol (0.1 mg/mf)

<~ Pconal 10.646

ans—) t
000} U\VL-’“ = ¥
TTd T Td T dd T el T el T Tdod T Twod T end | wed | 'wod
Minutes

Fig. 3. The HPLC chromatogram of Moutan Cortex Radicis extract
(2 mg/ml)

2. Hydrogen peroxideoll &Jal RE¥ MELdol theh HFHEZ
ZEEY o] 5

2318 PCI12 cello]l #FHZ FE2E STEE FOIGHL bl
AAIFE B Sl MZYEEES RIS A Fig 4. 59

24 - td& - T2 - VgL - ZEZ il - FE - AUR

2t} A data= cell viability, & HfHR FEE FoLt 4135}
stress §10] HIYE} controloll th} BIE (%)Z2 FAIHUCE 11 2
3 100 #M hydrogen peroxide X2JA] A ZHEE0] 51%7HK| 7
48R em, #AR FEE FoAlde 55U slgAIR 1810
SIS o 2o} Abglo] MZMEC] HEE HolX] gdkb

—=—MCR
~o- MCRHHO;
0o —————
£
]
3
3 PSS e P— DA—— -
= 50-
-]
é
254
o 0.001 0.01 01 1
MCR (mg/mi)

Fig. 4. Cell viability of PC12 cells cultured in medium containing
various concentration of MCR for 24 hr. Cell prolferation were quantfied
by MTS assay. Error bars 'ndicate SEM. Al data was normalzed with that of control
cultured in only medium, which was assumed to 100

1004

-0,
-0 MCR+H,0,

504

Cell viability (%)

284

5 12 2
Time after MCR administration (h)

Fig. 5. Cell viability of PC12 cells culiured in medium containing
1 mg/mé MCR for 6, 12, 24 hr. Cell prolferation were quantfied by MTS
assay. Ermor bars indicate SEM. All data was normalized with that of controt culiured n
only medium, which was assumed to 100

3. Hydrogen peroxideo] 9]&l A Z1 ROS 4ol tidh HFHE
29 94 53

HAR 2EEY sTE, iYAINE 2318 PCI2 cell 413}
AHENE FFT 2= Fig 6, 73 2t

w
8
d

o1
H
f

200

j

2,7 DCF Fluorescence / MTS
{Arbitrary unit)

o 0001 0.01 01 i
MGR {mg/ml)

Fig. 6. ROS measurement of PC12 cells cultured in medium
containing various concentration of MCR for 24 hr. ROS of each samples
were quantfied by DCF fuorescence ntensity (exctlaton 485nm / emsson 538 nm)
Error bars .ndicate SEM. All data was normalized with control cultured n only med.um
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BAHES PCI2 cell B4F8} AROL B HO, MIF, COMT R4x} wilell njxls &8

400-
-0
o~ MCR+H,0,

{Arbitrary unit)
»
<4
s

8

2,7 DCF Fluoresconce / MTS
@
38

6 12 2
Time after MCR administration (h)

Fig. 7. ROS measurement of PC12 cells cultured in medium
containing 1 mg/m! MCR for 8, 12, 24 hr. ROS of each samples were
quantfied by DCF fluorescence ntensty (exctat:on 485 nm / em:sssion 538 nm). Error
bars ndcate SEM. Al data was normalzed wth control cultured in only medium
A= ROS SEYE MTS EHUCE U2 EZN MEY
ROS TS FAIGIHCOD HHE 2&E FoiLl {15} stress
glol uiekSH controloll T8t BIE (%) FAIERATE 1 21 £
3} PC12 cellol] hydrogen peroxide X2JA] ROS &40] vt
Al wet Bt & AEe BEH2M A= 296% 2 &
7EIRC). HIE SEES A2I6IE e ROS Yol AT
of MY 55 A&EXSE ZA3IHeH 1 e/l FHAE
24A17F RA] 130% 2 XBIE|o] A control =& JE3 A

g B & Utk

4. Real-time PCR

WED, AT, 48T A42ol4] total RNAE 22I5hL
cDNAE #4381 real-time PCREICEX EX SHX19 ulsd
HE B e thS 2ot
1) GAPDH

Z+zko]  {HA]  WEEEE  normalizationdly]  #igkod
Internal controlZ24) ArE&H GAPDHY dissociation curve?} 7}
A mo| EZF sampled) CiEte 71508 ZHHE standard
curve= Fig. 83} ZT} Standard curveE ZM4sh=tl] AIEH
data®] AMHEZARALZED R2E 0.9880F ULIERIA] standard
curver EET ACE AFHACL

A Dissociation curve of GAPDH B Standard Curve of GAPDH

100: 200
R? = 00880

78 7% C1=-353" {con} #27H4

Rn

—_— 1 : 7
0 65 0 7% 80 8 % 85
Temperaturs (°C) Concentration of Template (log)

Fig 8. Dissociation and Standard curve of GAPDH as internal
control A After PCR reacton, the sgnal of fluorescence at every temperature from 60
1c 93°C were detected 1o confrm no non-specfc PCR product and prmer dmer. B
Serally diuted cDNA (1, 1/10, 1/100) appled to PCR. The threshold cycle numbers (Gl
of each concentraton were used to make standard curve,

2) HO
HO §7 X0l thg} real-time PCR Z 1} dissociation curve$}

standard curvet: Fig. 92} ZT}. Dissociation curvet nonspecific
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PCR productL} primer dimer®] H&2 QW AE HoFH &
g G ghd HE3ARMZAN RE 095022 UERIA
standard curvel= AT HO 2 AFEHUTH

A Dissociation curve of HO B. Standard Curve of HO

100
30
/= 00050
i Ot =266 fcon) + 283

e ® h R m Bk w ¢ ! 2
Tomparature (°C) Concontration of Template {log)

Fig 9. Dissociation and Standard curve of HO

Standard curve& 0]8€8l] U sample B HO FHXIE]
AThEQ! @F2 GAPDHY wdze ol86ld UslEM
normalization5}93Ch (Fig. 10). HAAE £&E FAA] PCI2 cell
2] HO mRNAS] 2}3ZF2 controlo] B)5K i A7 & =5
YEHOF diFol 718 ASE UEhdtt 531 1 ng/nl #HFF
BE B3I 24417 sigSt A2 controlol] vl 3.70) 71zt
wusio] E7ig ACE Uekdrth

A B

0 } -

0 -o-MCR

3w 3 e
i 1=
it -y .
;! L e 5!
L i S S

g

[] 000 001 01 1 1 ] n
NCR {momh Time aflor MCR achainistration (h}

Fig 10. Expression level of HO PCR was performed with ¢cDNA from PC12
cell cultrued in medium containing various concentration of MCR for 24 hr. (A)or 1 mg/
m MCR for 6,12,24hr. (B)Each amounts of mRNA were normalized with respectve
amount of GAPDH,

2) MIF

MIF S X0} ti$} real-time PCR Z3} dissociation curve
9} standard curver Fig. 113} ZT}. Dissociation curves
nonspecific PCR productL} primer dimer2] 84 $H AE
BoFEm 5T Ct @19 A¥3A247 0 R2E 097022 LI}
LI standard curvelEs HEFE A2 QAFEHACE

A Dissociation curve of MIF B. Standard Curve of MIF

00
os /=082
1 =-128" fcom #2147

Rn
ct

R =

o o

® & 10 % W 8 0w 0 ! ?
Tomparature (°C) Concentration of Template {log)

Fig. 11. Dissociation and Standard curve of MIF



Standard curveZ 0188l P& sample ¥ MIF FH X9
HuiAHQl 2 GAPDHO RS ol8sld LESEM
normalization3}Act (Fig. 12). #HE £EE F6A] PC12 cell
9] MIF mRNA9] 222 controlol] H]5I HAQF AjZtoll what
0] 716K 4410 BiA] Aol HriE H37} @
Ci7t 1 mg/miollA] 1807 7izk widdo] S718E ASZ LiERdT)

A B
m - }
0 o MCR
E 3w
L i
i I %;m
it : 1
8w b L,

0 oeot a0 01 1 6 ” u
NCR {mg/md) Time after MCR administration (hj

Fig 12. Expression level of MIF PCR was performed with ¢DNA from PC1Z
zell cuftrued .n medum contanng varous concentraton of MCR for 24 hr. (Al or 1
g/ MCR for 6, 12, 24 hr. (B} Each amounts of mRNA were normalzed wih
respectve amount of GAPDA,
3) COMT

COMT S&AMf it real-time PCR Z 1} dissociation
curve®} standard curves Fig. 133} ZIT). Dissociation curve:
nonspecific PCR productL} primer dimer®] 42 QIH A&
BoFn st Ct 39 HEIAELZE T R2E 099812 LIE}
L}A] standard curves HE3 AOF AAEUCH

A. Dissociation curve of COMT B. Standard Curve of COMT

00
R =09t

65 75 C =233 {con) + 2756

? 1 2
Concantration of Tomplats {iog)

8 65 [ % 8 8 2 9%
Tomperatuns {°C)

Fig 13. Dissociation and Standard curve of COMT

Standard curveZ O]|&3}] &2 sample ¥ COMT |{FHA}
o MTiEQl Qe GAPDHS wHg o83l LhsSEH
normalizationg}sitt (Fig. 14).

g
.
g

Exprassion jeve! of
mRNA | GAP
\

—a—
Expression level of
MRNA { GAP

g
—a—

2

0 e o0 0% 1 L] 7 bl
MCR (mgim) Tim after MCR adminitration h)

Fig 14. Expression level of COMT PCR was performed with cDNA from
PC12 cell cultrued r medum contanng varous concentraton of MCR for 24 hr. (Al
or 1 eg/ml MCR for 6, 12, 24 hr. (B) Each amounts of mRNA were normalzed wth
respectve ameunt of GAPDH.

M £2EE F0A] PCI2 cello] COMT mRNAQ] whaig
2 W A2l Wit SUicle R2E Uehden #iiR £&
E Askoie EuE Halz) ot 001 ng/me) sEolA
FE STEXCR wdlo] E7I8 ALE Vet 5] 1 mg
/nt HARE EQ5LT 244]7F s Y3 AL controlol] B]5k 2.8
i Tt wdo] BV A2 R UEbdTh

a1 Z

LIE S E Bl Al @1 224 e Hdls
ol AR AZ Uo7t E0i7M8A LEh= 419 FEnE,
71889Q) |79 E0] HEE L3gtil Felg & U AHolrd
0 qolslef A LEkel Yool wek aiErixl ol2o) Ex
ol gtk ol& A T I7HE BRE £ e, kilke AR
Heg dojyt wolgr ZiEEd g3 HEH Hilehe
degenerative aging®} =312+ AIZIE vl 2 24 B ciA o) u}
At ZEA 2 A ojylthe programmed aging®l 73010t &
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