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The Effects of Anti-Alzheimer on CT105-induced PC 12 Cells by
Corynoxeine Isolated from Uncariae Ramulus et Uncus
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In this study, we investigated that the effects of corynoxeine on the apoptosis by inducible CT105 in PC 12 celis
and neuronpathogenic agent as CT105 confirmed with apoptosis, DNA fragmentation, neurite outgrowth and
immunocytochemistry analysis This study examines whether corynoxeine have an anti-aizhmeimer agent by inhibition
of apoptosis by CT105 and induces neurite outgrowth. Cytotoxicity was assessed in PC12 cell cultures by DNA
fragmentation and measuring lactate dehydrogenase (LDH) in the culture media. The treatment of corynoxeine in
exposure of cultures to CT105 and provided complete protection against cytotoxicity. CT105-induced cytotoxicity was
blocked by apoptotsis, repaired by DNA fragmentation, neurite outgrowth and exposure to CT105 expression and
regenerated with neurite outgrowth and immunocytochemistry by corynoxeine. These results indicate that in neuronal
cell cultures, damage of T105, repaired excitotoxicity by rorynoxeine and CT105-induced cytotoxicity is blocked
primarily by the activation of anti-apoptosis.

Key words : corynoxeine, Uncariae ramulus et uncus($7$%), cytotoxicity, apoptosis, CT105, APP, Alzheimer disease

N o= ok} 5] WEIAIA) UKAOLE, A1 FuE FEY FE P4 ol
T
o amyloid precursor protein (APP)Q.ZRE] &4 L2 Beta

BN BE O} WY, B A8 A8l 411 i &% amyloid protein (AB)o] AD #A19] AFE ol FE 4BE 5
i(syndrome)o]™, o2 Q18] 71¢] - AL - A - o3f - A4t = ACE 9EA YT 8L ABY Wur SR A4 Hol
. 9%562 - Qlojet HeiRd & 2 EshE ol 7HA A E = A7189 Adh ddus Zado] Wris d7E4E9 ¢

=9 go}m A= RS LI, 0] £ Alzheimer’s disease Ol B APPY] IE CIE D ALRR0) x]uH"é},] w3 ) Pedo)
(AD) B A Z GRAEQL LIS wE AXT 71 A EHl ol 94 7hsdo) MHoig™.

151 QOE 3 by ElEY RSO E, B oroll AlFul FTolli= APPY] THE TIAKKE E3) y-secretaseo] 23]
(neuritic plaque, NP)T} X144 JriEHneurofibrillary tangles, Al AB7Y 7Y AEe BdE AETE Gt oz
NFT)9] 7271 At oiXn] A4 Felo) g45d wAZE (carboxy-terminal 105 amino acid fragment of APP, CT105)0]

o] MATEVAE HaskE BEAS 7R, PC12 cells', primary cortical neurons' - Xenopus oocytesuﬂ)

ADQ] T EHQ] QU012 HMMAl HE3t We|sHE 7)) Purkinje cells"! £9] ZI3AH Z9}, HAS S22 ™91 214

* MATA : ZHEQ), AT REA| ARE 11261, YTl ARSI EMg uh3]glm, WSk APP transfectiondlo] TFEA|17] 2 Lol

E-mail : antialz@empas.com - Tel : 031-390-2762 Ceh phglo] Bro] A&EE Aol T Hck”. 8 CT105:
- F 0 2004/04/16 - <2E : 2004/05/21 - RAER : 2004/06/28 Calcium homeostasisg £&A17|AEF ABE 1A 204l 81

- 1111 -



7159 ABHTE T ZE3l =
ol ADY| HIEZEA] 53¢}
Sy,
olojx} A= Cut thld &
PDH(Pyruvate dehydrogenase)2] 434 0}9} O]E Qlok obMled
229 FHABIE 7)eId Rolzk B BE Cok phlEo)
M@u_lﬂiA Ql“oﬁ FEUS =22E

€ 2he ollEolE Cot phila
ATS & Holzhs 714 AA]

=

9 ADSI9 %@g%@ ohtet Az
U AFolLp*=,

HT @O fikol 3 @
@F7Polelo] A olio] 7|58 F
A Dgslo] . & T y
BO 2ot AAslel HLE F

& s LY R, 2 Aol
-

N
(o
(o

b

B AR 78] o]
ol N8t HEVY HELNLIERE HEH MEEY
TNF-q, [L-1 2 ABQ] 48249) o] Bst 77971 5
2Eger, sZole ADQ delel ol Zoj= HpriulE s
presenilin FAAIS] M} WM ZFOA FE2 SHerA]dlol thdh
AT} =2 olgYd, Utz Bk Wl fE4
g 2Zisld dT7é Rie flrt

2 Ao AIES SRS U B - E - E - BBl
G50l HE, T, BR, 1B NER EEEW B9 #E
®Re AEslL*Y, £Q YROoRE= A%E 2el¥ rhynchophylline
2 HEskd 559 oxyinddeH] alkaloid 3§ isorhynchophylline,
dihydrocorynantheine, hirsutine, firsutine, 3-a-dihydrocadambine,

HE 1

=

—

corynoxeine, % isocorynoxeine 50| 2] &l 1 FRACF®. 449

O FRE22 BAPP HUBlolA] AZHZAL AM AR,
Ao A T oEolMHolE BE2 S4H A8 &8
o] Brh= A} EHWEQYOLL, oFF] ZTEY FEHES B
2l5lo] pCTI052 SEE PC12 MZOIAY BRI kol B

7= B Bl Qck

olol A= Yadolldd HlgA Ak tiEE= $85ES
ZFEE E2l$t corynoxeine®] AW gIWE FEHSP] YskA
APPY] pCT1052 958 PC12 M EolA] A} S AHA
29 QEAL ol s 9A §3E vl FEskd /4

E 202 4716 Bask diolth
CEEERR

1 AjeF R A&

1) Aot

BEol AlEY A|eE2 RPMI uiX)], fetal bovian serum
(FBS), penicillin /streptomycin, trypsin (Gibco BRL), Ethanol
{Merck, Germany), Horseradish peroxidase-antibody7} A%
avidin biotin kit(ABC: Vector Lab, USA)oJ4]
3,3'-diaminobenzidine (DAB : Sigma)olA} Fislien 1 2
AR BE SF 3 QUIIOES AISFISCh B Hiko) AISE

complex

7171 CO; incubator (VS-9108 MS,vision scientific Co.), light
microscope (Olympus), immunofluroscence microscope (Olympus)
& AH80IITE

2) ZFE9| coryroxeine ZA|

&2 EEyoll fEFATH $949#(Uncariae Ramulus et Uncus) 5
kg Adrh LESHMEANA T FHGI &A 2T &
% 75 % HEFS(MeOH) 10 LE E 1 43]0j4r 12A17HECH 8
ZEoke o, ol WEES AIBY2 £FE —‘L]DHHI 10847}
Hgslackdriod 2elg HegiEdls
2 50 ~ 60CY £HBIIA Bt =
EZEECEE  (50:30) 2LE 43FEcI HE
(URM) 800 g2, 2EZZZE 340 g2 olE) Eﬂg(URE) 350g
2 SUEHSIYN L 55 ZEIAZUNEINIE silica gel(6x100
cm)ol] gel(70-230 mesh: ASTM Art.7734, Merck)E EXI15k £
EZEEMEBSCMOE sl 2018ME &FIE M
101->51->31->218M & A ZE FEA1ZCE A 7414]55 AFE AR
% LDHFANAEHE $86lY fral.olAle Slo| =271 slet
(05 mg)o] fra5olki (M 1018ZMHol] Bigke UREA(corymxelmO.Z%
mg)7F QM 510lkf= UREB(rhynchophylline:0.18 mg)7} CM 3:1&
ZMNoll A= UREC (isocorynoxeine:0.25mg) 7} CM 2:19] £& o)
A)= URED (isorhynchophylline:0.21 mg)R&E0] 34559}

3) /U—B‘-IE%

B2 d+s (FELLE
200~250 g9] Sprague-Dawley7} 471 :53-,3} T/H”O
AlBIiet. 8 G AZALE (EHEA
g 556 SgokL /Wnr’” WE A2 20427,

'

71—2_'

7)
1 = dgol ALSBIRICt

mmHg

=3 A= e}
HEEER

2 Ay
1) CT 105 YR A7) AEF] wiok
2 dgol AHEE H]E Q1 PC122 A Suishnl Yo+

no;'@

= NEZFSYCTRE] Bordlola] Atuei]A 5% FBS7}
S5 RPMI ulxof} pemc1111n/ streptomycing 7151 flasku]
A cell cultureg disholl WHFEIHEA] pCT1059] EEjAn[EE B
Aglo] ABHEFE FEIY) A8 vlal 100 MZE 6-well
plated] EF3FIIL 37 CollA o1 siskd 80%E L ZUXMA
HiQFSH THE WHESW ACE pCT105 2489} serum free medium
(0)3} SFMo ]2} HH) 100,5;()—‘ E815H1, 2189 BO.Z lipofectin
1049k SFM 100ueE E815104 45237 WHSAITtE &7 uis
7

o A9l BE T S0l 1587 HH3AIT! & A ZE PBSE 2
3] AASHL SFM BiA] 15 mls} p12 SN e BFEIS 64]

ZHE T 37C, 5% CO; incubatoroll 4] SAE}IL 5% RPMIBIA S
ook BHERE sidsich. o|F AMER 6well plateo]] TIA] Al
CHHN FGIH A G-418 450 pg/mlZ selection 277} AR|5HL ©
& cloneg AA3I & Qs A5
2) CT10500 2t A1H HEARE

BHQFSH 4171 clone® Mol B4, CT1057, W CT1053

- 1112 -



pCTI05E A7 RE¥ PCI2 Mzl £

corynoxeine AZ|ITHE T-E6H corynoxeine 25, 50 pg/ml ST
T H7ISHL ZARSE & 7H A8 MEAL AR ARE 7HE B
Q1 50 pg/mlollAl  24A13F AElsleict CT105 fTaks PC12
cell linesE 1034 L2 6-wellol]l EF311L FHEE vt the
OFETo] 50 pg/ml SEHEE ALidlel 47] AEFY M ZEAE
AHSI=ER ZALE7] 18] 5% FBS7L €Ha-gF RPMI medium,
penicilin / streptomycin®] 75 Wi X E 37CollA] 24417 B QS
5lo] HISE HBEBIGCE Al ZAF HEE S| 200u] ol A
AZAF fEE 20008 T MESE EE0ld ZABICH Al
ZAG REME 27] f8 AZAVE GAEE sEE 4E
5o ZALBIATE.
3) LDH assayol] Q¢ AAMEZNES

corynoxeines Xz & YN 20 E 96-well plateol] 7|
1 pyruvate substrate (NADH 1mg/ml)E 20 ¥ 718t TS
A20A 287F S 37ToA] 3087 H EEQCE ku]c;t
(color reagent, Sigma 505-2)& 20u0% Z7}1SHE 23204 208271
EFTIS 04N NaOHE 10004 715H1L 2F2o)A] 15871 T &
% ELISA reader EHT(A570/A630)E ZHBIHCL

4) DNA fragmentation &£44

CT105 S 58] PC12 cell linesE 1034 =42 6-welld] B

Z5haL Sl kst THE corynoxeine®] 50 pg/mlig T 2 A2
6}04 DNA fragmentationi F55hk= HE& Dterslrl ol Al
F BoalQ! lysis buffer (10 mM Tris-HCl, pH 75, 1 mM
EDTA, 0.2% Triton X-100) 2004 E & 718 & 30 min7} JE0]
SX¢F T2 proteinase K (100 yg/ml)E F 718} 50T oAl 5A]

JHEQH St %ol BAIBI}S 01F phenol/chloroform?] &S
al

S0 & 2R 41719} Z2o] 15,000 rpmoflA] 15827 FA 2| eH
. 4E%& Fol 100% EtOHE AHAA AdE:s ATAA
0]Z RNase(50 ug/ml)7} gHagl dHO 35uE &7igkd =¢)
% o] M2 15% agarose gelg AMAESIH A7IGES HAIGH
C+HS DNA fragmentation®] F55 ZAFSHCL
5) neurite outgrowth®] A1&kZlo] &4

471 ol 9ol 8w, CTIS /o A2l
corynoxeine Al2]i& PC12 cell linesE 1034 Z4F laminin
coated 6-well (BECTON DICKINSON)of BF3511 5158 ek
¢F B2 NGFE 50 ng/mlo] T/AH 5l H7I15H 5A17kEQr A=
g 718t th2 oFET9) 50 pg/misEE Aelslo] 100719 M=

I

oll4} neurite outgrowth AZAFTE Sn|ZslolA] BEBISCE

6)H & = A BIEHEA Y
239 ArRAE CTI0500 Adh MEAZL Yot AEZT
AHE: ToR] CT1059] Al ZAL 58 E BA6HL ¢FE9 AFAME
_9_ =

9 MzAL AXsE s otold HHOF EF e FANEE NS
7] 18] BEE ketamin @ 2 vIFEF o AN F ol do]oﬂ
A EZZRAE Bosial 1B A2 eibe RASH] 6] WY

Z15let M E UABINCE 277 AEE ATRAE Al

3FF WAsl utREYAE formalin©E 1ESH & 5 —,—7/1]
Z microtome2 T ATEtl F@LEEHES 4ColA 2N HCEN
oA 20827} 9+2A1AH DNA-denaturationZ 485l 0.1IM

S92 B orynoxeine?) SRIM) St

borateAENE Rzt QFEAIZl & ulEolEQl HAELIE S
ARBE71 Yo 0.01%2] proteinase K (DAKO, Denmark)7} 3
= 0.5% bovine serum albuming 1A]7}EQ} 81SA17CH o
AFRARl APPE 4T WZ4olA] 1241750 wEAIZC
Horseradish ~ peroxidase-antibody”} FA]® avidin biotin
complex (ABC: Vector Lab, USA)of] 1A]7FEQH A 2014 g1SA4]
7] £ 0.05% 3,3'-diaminobenzidine (DAB : Sigma)¥} 0.01% HCI
o] EBHE 0.05M Tris-HCIQHES] (pH 7.4)0lA] 2HHAIT] & B8}
o olA BRI
7y BARE

TE AEE FAc 38 FHoIoH A2 ATS W
HEE (% Control)E FAIGIHOm EASH FO42 Student's
ttestof] gt P<O.OSE 719 2% ROd RS TSI

— 0o ﬂ]O

o

S

1. CT 10570 AlEFo] ofgh Al 2FeNshd Ggk

AmE AEMETL HZAFE Tdc] B dohvks
Ao EEslo AREORE HE MGMEY MEAs 2
R ZAZR1EY FolE Zeisk=ul XoHol Ao A ZA]
A ZARE & Aol gl et O%x‘oﬂi 4:‘. T3k Aol ol

m Hooft >
o > o
ot

ZUNSict webA AFAMZ9] HEXQ] YO E BAPPY
Ctt T &l ZEI=0] CT1052 o /Ioj NBAMEY A EA

Z 2olsy] flol Zalsinigoloia] SaSIsint. Fig. 1ollAf
UREAE CM 10:1&Z Ao A]
0] URECE CM 3:1E&EMofA] Beld isocorynoxeine 0.25
mgo|t}. Fig. Lol AE &Fakrol vl CT1059 BHOE QI
St ABME AEAN: BEHSECE & HIE Faet
A ZE Al #E S apoptotic body7F £S L A @57]7} yalell
AEE LS HAY O} corynoxeine 25ug/misFollAl 414

RAE Hol AAMELY MITAY AAWA xY
S I 50pg/ml sEollA] AFAMEY 4
BEIIV BYHCE RESHE AE HOot corynoxeineo] 414
Azl W&ol FHIE N SAlo LB E719 £de Rl
o} wWEkA] CT1050) 9 A AM LAY ke corynoxeine
ol ZEYHAE S GASEAU AHAF s EHE BEYE
AL EEITHFg, 1).

£2a]8 corynoxeine 023 mg

el

2. CTIOSHSH O T Qg AAME] HZEAN] Hek
A}7] BhHol OJgF A AMELS M EALZ} corynoxeineo] 2

ol grtl GHATIEA MEALY ratioE ZARSH 23} Fig. 2.

o MY AAMEY 2EHQ HLOF BAPPO Citt iy
2 FEIEQ! CT105wa ol o8 AN T M EAH= Ha} -EZ%
© 51250] HIE) CT1059] Wi OE 018t MEALY ]SS
922,001, CT105%} corynoxeine(50ug/md)R ] oAl &=
1642501 =0 ol MY 2HEHo| RIiEe CT105004
corynoxeine¢] XMZWIE S ANt NEAIT = g3
BYS AEBCkFg. 2).

Fl

ﬂllﬂl X 12 ©

- 1113 -



e

NORMAL CT105

UREC

Morphological pattern by corynoxeine extract treatment.
Survival celt of CT105 expressing PC12 cells were observed by Morpholegical
charactenstic of survival cells and induced by CT105 expression. Simiar results
were found in at least three separate experiments. Survival cell was determined by
phase-microscopy.
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Fig. 2. Inhibitory effect of apoptotic ratio by corynoxeine extract
treatment. Apoptotic ratio of CT105 expressing PC12 cells were observed by
ELISA reader and phase-microscopy in medium, Induced by CT105 expression.
Similar results were found 10 at least three separate experiments,
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Fig. 3. Survival effects by corynoxeine extract treatment on LDH
activity. Survival cell ratio of CT105 expressing PC12 cells were observed by
Morphological charactenstic of survival cells and induced by CT105 expression.
Similar results were found in at least three separate experiments. Survival cell was
determined by LDH detecton kit from ELISA reader.
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Fig. 4. Effects of corynoxeine extract treatment on DNA fragmentation.
Agarose gel electrophoresis of DNA extracted from cells, M, DNA-Hindll' digest was
used as molecular weight markers. Cells were treated with 10, 25 and 50 ng/ml
of Sesim-tang for 12 h. Cells were incubated for 12hrs necessary to initiate DNA
fragmentation. The results of a typical experiment of three replicates is shown. DNA
fragments were analyzed by 15% agarose gel electrophoresss.
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Fig. 5. Corynoxeine extract treatment induces neurite outgrowth.
CT105 expressng  PC'2 cel .nes were cultured for 5 nours in tne presence of
ire NGF (50ng) andcoryroxene extract. reurte outgrowth was visuanzed by
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