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Vinpocetine inhibits the proliferation and induces
apoptosis in human colon cancer cells
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Vinpocetine induces anti-inflammatory effects in various inflammatory diseases via the inhibition of phosphodiesterase
type-1-independent nuclear factor-kB signaling pathway and the release of inflammatory cytokines. In this study,
we investigated the effect of vinpocetine on the proliferation of colon cancer cells and its underlying molecular
mechanisms. Our data showed that vinpocetine inhibits the viability and proliferation of colon cancer cells.
Vinpocetine treatment induced cell death in HCT116 cells, which the percentages of sub-G1 phase were significantly
increased, and the apoptosis-related genes were regulated after HCT116 cells were treated with vinpocetine. In sum,
our findings indicated that vinpocetine could be a therapeutically useful candidate in the treatment of colon cancer.
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Introduction LK ACH6,7]. T OJFEX Na* 2L} Ca®™ AHEE vinpocetine
Ol ool AMI=ICHT SHCHS,9). MBEAIA vinpocetine0| ASE|7|
CHEIGO| X|B2E= 23 7|7t S9t fluoropyrimidine 7|8t 3fst QO T SIP=H| CHFst Z0| 2k SMO||A vinpocetine? & 0| &5
2 70 It £Z20l= Mol tEY X2E flot XI= 7|&E0| Ht 2 PDE-18 M EM DH7HE0] LIEFGCH10]. Wu S[11]2] &7
0] irinotecanit oxaliplating Eefoh= HE 2tet QHO = XMX|| OlM= in vitro ¥ in vivo ARXTF0IA A HIOH, MeZE ¥ HE|S
I Ut MSHQI steh Q9| HFE /MU 246t 0| X|=0l= HOI AE 2|2 HZOIN vinpocetinel| HEH0| #HE|7| T SFULE.
SHA|7} QICHD UB{X] QICt MEtM St §58 0|7| et CHst 5f ™ vinpocetine2 PDE-1 S&&?I nuclear factor-xB (NF-«B) 4!
St QHEDL A 02 7HX| 22 HEA 2 Q| W20| ALE0 21 SHYFE=| AH|2} interleukin—1p & tumor necrosis factor-a
UCH]. ot Z2 A5 MO|EFIRIS2| WE XMalE Solf 02 71X| @54 &
Vinpocetine2 =2 AZ0M FEoH YLZ0/E HEQ vin- SE0M SPE FUE RESte AR HEIALH12,13]. 20=
camine?| B8 QEH|0|CH2]. Vinpocetine2 */&& X&to| X|= vinpocetine2 MEF7|E AMYLZMN 0f2] Q17+ FEQE HIZS2|
Ol 22| ARBE0] 2l 1 X|& §52 U FE Mot AE & BAE =5 YNstL, 0|F 0|4 S=2| UYL FHS XMolatct
A2 ASIA|IZICHD SHTH3-5]. LSt vmpocetlne CHa| W M o HIEACH14].
Z 0|2AF M L cGMPE E3lict= §A9! phosphodiesterase = FAF0ME vinpocetineO| CHERY MIZE2| ZAI0) O|X|= &=
type-1 (PDE-1)S MEHMOZ oiX|ot0f] EHh:l HEE SHAAZICHD ZAKSHLE 1 AN 7|82 ZAISIRLE. Vinpocetine2 MEF7| & L
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Materials and Methods
1. A=

Vinpocetine2 Tocris Bioscience (Bristol, UK)OIA LUSIICE.
3-[4-Dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide
(MTT), agarose 2 propidium iodide (Pl) A|2/2 ZZ Sigma-
Aldrich (St. Louis, MO, USA) MEZ AtE5IYLCE Bel-2 X2t
p-actin &A= 22t Cell Signaling (Boston, MA, USA)X} Bio-
world Technology (St. Louis Park, MN, USA)0IA LUGIZLE X-
linked inhibitor of apoptosis protein (XIAP), poly (ADP-ribose)
polymerase (PARP) &A= Santa Cruz Biotechnology (Dallas,
TX, USA)OIA FLOHSHRICE. Annexin V=fluorescein isothiocyanate
(FITC) apoptosis detection kit= BD Bioscience (San Diego, CA,
USA)ZEE ARSI,

2. MIZ BHF

A0 AFSE iR M0 HCT116, SW480, SW6202
37C, 95% &, 5% CO, HiY7[0fA iSO, 2301 &t t
MAICH BHYSIRICE. B HiX[= 10% fetal bovine serumit 1%
penicillin streptomycin 28HE Z&5t Dulbecco’s modified
Eagle’s medium HiX|E AI&SIACH, 0|5 HIE2 25 Gibco Life
Technologies (Grand Island, NY, USA)0|A F-OiGHRACE.

3. MTT assay

24-well plateQ| welld 4 x 10"7H2| CHEF MIZZE 500 plLof
HiQE HHX|O 2O01F=QUCt. CHEFC = OHA|Q! dimethyl sulfoxide
(DMS0)Z 2|5t 1, 1-100 pM2| SE2 vinpocetines 2|5}
RACh 2 24A12E, 48A12E, 72A1Zt0LCE MTT (5 mg/mL) &S 50
uL 210 3A|ZH SOt BESAZICE HiX|= HM75H, 48E formazan
H=2 DMSOZ %610 540 nmOflA SEEE SHoIRILCL

4. Colony formation assay

Base layers 2HS7| 2I5H 24-well plate0fl 0.9% soft agarE ZL &t
St H{ HiX| 500 uLE EOIEL} 4COM 302 B Z3{F £, 37T
HEZ|0f E=Ct I 2|2 HCT116 MZE 1 x 10°7H2+ 0.4% soft
agar/t 07} B HiX] 500 plLE HOE =, & 102 S 4TI
ZHZC}, QY HiX| 250 pLojl Y5H= 529 vinpocetineS E A10]
M MIZES [0l M2|SHF=ACE 14 M 2ESIHM YME et S
YEE st ARle = Aot
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5. SMIIL 2X(flow cytometry analysis)

FITC %J'C—,*%’é! | ZX|= Annexin Vet Pl GAS E5H MIAFEAL
SFOISIKLE. HCT116 MZ0| &5t= AlZt S vinpocetines X
25t & 1 mLY 1 x 10°0| E|=2 $EI5tCt Phosphate-buffered
saline (PBS)Z & H MA £, binding buffer®fl MIZS 2ORECE. 1 x
10° MIZ7F S0{24= 100 pL0i|l Annexin V-FITCS} PIZ & M0{Z
HS R HEZ H20A 1527 BEEAIZICE 400 ule| blndlng
bufferg F7Ioi=1, 1% 10,000742] MEE |MZE - 247|
(BD Bioscience)Z 2151t

6. TUNEL assay

MEXIEAZ QEEAU=X| DeadEnd™ Fluorometric TUNEL
System (Promega, Madison, WI, USA)S 0|&35t0{ 2I5ICt.
ZHS| AESHH, vinpocetineg A2|gt HCT116 MEE 4% form-
aldehyde U2 4°COHN 268 S 1HA|7|L, 0.2% Triton
X-100 8HOZ H20{A 68 SO HISAA HMEENLS =0F
T 100 pL9| equilibration buffer®t BtS &, MIZEXIEALO]| 2ol Z
22l DNAS| 3" U 220 2 & U= TdT-mediated dUTP
nick end labeling (TUNEL) 2&etg 37°COA 1AIZH SOt X2|ot
2Lt 4’ 6-diamidino—2—-phenylindole (DAPI)7} &l 17 2
O X HMG SHECH HX|E DNA HHHES S&3i0/Z(Nikon,
Shizuoka, Japan)2 2 Z-EGHALL.

7. QA& A MBS (reverse transcriptase
polymerase chain reaction, RT-PCR)

HCT116 MZEOIAM HX RNAZS 7| 2l TRIzol reagent kit
(Invitrogen, Gaithersburg, MD, USA)S 0|25}2ICt. Reverse
transcription kit (Promega)E 0|&56t0f RNAZEE cDNAE &
5L, cDNA= B-actin (sense: 5’ ~-GACTACCTCATGAA-
GATC-3', antisense: 5’ ~-GATCCACATCTGCTGGAA-3")1t cyclin—
dependent kinase 6 (CDKG) (sense: 5'~-CGCTGACCAGCAG-
TACGAAT-3, antisense: 5 -TGGACTGGAGCAAGACTTCG-3),
cyclin D1 (sense: 5’ ~-TGCTCCTGGTGAACAAGCTC-3’, anti-
sense: 5 -GGCAGTCTGGGTCACACTTG-3’), cyclin E2 (sense:
5 -GGTGCTTGCAGTGAAGAGGA-3’, antisense: 5'-TCGGTG-
GTGTCATAATGCCT-3’), cyclin B1 (sense: 5'~AGCCAGAACCT-
GAGCCTGTT-3’, antisense: 5 ~ACATGGCAGTGACACCAACC-3)
primerE 0|2510 S & AHMEES(PCR)S Al&HSIICE
8. Western blot analysis

Vinpocetine2 2|5t MZE2 PBSZ MX & MEE51H(40 mM
Tris—Cl, 10 mM EDTA, 120 mM NaCl, 0.1% NP-40, protease
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inhibitor cocktail) 22 Z3HA|F{A HHIEIS Q=Ct 30 ugQ| T
2 sodium dodecyl sulphate—polyacrylamide gel electrophoresis
(SDS-PAGE)Z 37|82 22|65t 1, 0| nitrocellulose mem-
brane (GE Healthcare, Marlborough, MA, USA)SZ FO|A|ZiCt,
Membrane2 blocking buffer (1xTBS, 0.1% Tween-20, 5%
skim milk)2 TA|ZH St A20iM *2|SIRACt St= THHE| 1X}
SHHIZ 4°COIM 16A|2F BH2AIZ1 &, horseradish peroxidase (HRP)
7h AgE 2K YAIE H20M 2412 St BESAIZACt. Enhanced
chemiluminescence (ECL, GE Healthcare) 222 0|25t0{ &3
YEE SRl

9. SAX=]

=2 Y dots B M| H 0|y HEC=RE U2 AUCE Bk
2 7oL R HHF 7ke] AKX XI0|= GraphPad Prism
(version 5.0; GraphPad Software Inc., San Diego, CA, USA) &
272S 0|25}0f unpaired 2-tailed Student’s t-test 2412 AlA|
t0] SHSIRULCE. pat2 0.05 OJFHY I SAXM R240] ULt HE

FACE.

ol

ol

Results

1. Vinpocetine0f| 2|5t CHERt HIZFO| MEZ 0}t ZA AKX

k=i

VinpocetineO| CHEY MEFo| MEES ZHY o= JU=X| 0I5t
7] i MTT assayES XIHGIAILCT. CHER MEFQ1 HCT1160f CHY¥
gt &9 vinpocetines X2|ot0] MZ2| WE HTE SIot Zit,
Fig. 1A%} Z0| vinpocetine2| sT7t 7182 12|11 B2 A|ZH0|
ZOESE NE YES0| 2K} Vinpocetines 70 uM2| s
2 48A[Zt Of 4t HHRF Al, 50% 0|42 MZE ME A SuE ERALC
HCT116:2t OtL|2} CHE CHEQ MIZZFQ1 SWAB01 SW620 M
Ol M= K| S SQISHEULE, Fig. 1BOIA] H0F=0] SW480
1 SW620 MENHME vinpocetine0| S QIZEXOZ NI MESS
AR & 4 UL CHS 22 colony formation assay=S 3460
vinpocetine0| HCT116 MZ2| anchorage-independent growth
ol O|X = EeF2 SOIGHE UL, VinpocetineS Fig. 2A0| LIEHH &
T2 XNelot Tzt dd HEE HESIAULE 23 SO 2HEeH Zat
vinpocetine0| s 2EXOZ HCT116 MEL| SAIZ AX|5H CH
et MEFo| Eeh ¥dg XMolfotUCt tHZ20i HI5H vinpocetineS
70 uM, 100 WM X2|gt F0IM &t 27|17t 242 50%, 30%7HA| &

A 150 Bl 24 hr
[ 48 hr
& 100 -
2
5
8
>
& 501
O -
DMSO 1 10 20 50 60 70 80 90 100
Vinpocetine (uM)
B 1507 swaso m 48hr C 1507 swe20 B 48 hr
1 72hr 1 72hr
& 100 & 100
2 2 . Fig. 1. Effect of vinpocetine on cell viability
s ok s in human colon cancer cells. HCT116 (A),
> o > ” SW480 and SW620 (B) were cultured with
& 50+ ” & 50+ " varying concentrations of vinpocetine or ve-
o " hicle (dimethyl sulfoxide, DMSO) for indicated
*a¥E . times. Cell viability was determined with
.il_\ 3-[4-Dimethylthiazol-2-yl]-2,5-diphenyltetrazo-
0 T T T 0 T T T lium bromide (MTT) assay. Data represents

T
DMSO 20 50 70 100
Vinpocetine (uM)

T
DMSO 20

50 70 100 the mean of at least three experiments.

Vinpocetine (uM) *» < 0.05 vs. DMSO; **p < 0.01 vs. DMSO.
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ASIACHFig. 2B). O|2M vinpocetine2 CHERL MEFO| MES 2+ QIS DNA HHH 2 sl S0 YOLI U= sub-G17[2] ME7t &=
A Y M SA X FUE THX|T USS SQISHACY. Off = S7FotILCt.
2. VinpocetineO| CHEQ MO MEZT| X0 O|X|= 3. Vinpocetine0| CHAQE MIEZFO| MEXIHALN| O|X|= FEF
pakely
AN ATE HIQE 20| vinpocetinO| HCT116 M|ZE2| MEE21} A
Vinpocetine2| CHYY ML ZA! K| F2p7F MEZ7| 2T} 2 2 AXBIF D, MEFT|E ZHEIH sub-G17]2] MZEE S7HAIZILCE
CU=X] HEE TAtot7| 21510 DNA EME g &~ Q= Pl GAdlis VinpocetineQ| 0|2{8t &117} MIIEXIHAIRF HEHMO| =X F7HH

0|26t0 MEZF7|E EMSIQUCt HCT116 MIZ0| vinpocetines 50 O ZAHERJACH A FITC7t EX|E Annexin VE 0|28 QA|E
uM, 70 uM X2|5t0] 72A[1Z2H St BHLSIRALE. O] MESS 2[~510] EME MASIACE. HCT116 MIZ0H| 72A12F 59 70 uMQ| vinpo-
FME 2MS ot A, Fig. 30IM 20FX0| vmpocetlne P e cetineg X2|st ZME HWEH =7| MEXIEA 22(Q4)0] 67%
M M719] ME= ZASHH MIES| ZA0] AM|ZIULT, MEXEAZ A B7t6t, 7| XHA 22/(Q3)x 22%7MHK| B715HACHFig.

DMSO Vinpocetine 20 uM

120
100
N 80
60 -
2 40
0

' DMSO 20

Vinpocetine 50 uM Vinpocetine 70 uM  Vinpocetine 100 uM Vinpocetine (uM)

Relative colony size (%)

Fig. 2. Effect of vinpocetine on cell proliferation in human colon cancer cells. (A) Cell growth ability was evaluated by soft-agar colony formation assays.
HCT116 cells were grown in soft-agar cell layer with or without vinpocetine. After 14 days, colony formation was observed and photographed under the mi-
croscope. (B) Bar graph represents the size of colonies relative to colony of untreated cells. Bars are the mean + standard error from at least three indepen-
dent experiments.

NT, not treat; DMSO, dimethyl sulfoxide.

**p < 0.01 was compared to the DMSO.

NT DMSO Vinpocetine 50 ym Vinpocetine 70 ym
200 200 200 200
Sub-G: 9.24% Sub-G: 8.25% Sub-G: 14.7% Sub-G: 29.5%
G: 50.6% G:49.2% G: 46.1% G: 34.7%
i S:5.45% i S:6.24% i S:9.07% i S:5.80%
180 M: 32.1% 180 M: 33.7% 180 M: 26.4% 180 M: 26.8%
€ € € €
3 3 3 3 100-
o o o o
50
0 30K 60K 90K 120K 0 30K 60K 90K 120K 0 30K 60K 90K 120K 0 30K 60K 90K 120K
PE-A PE-A PE-A PE-A

Fig. 3. Effect of vinpocetine on cell cycle arrest in human colon cancer cells. HCT116 cells were incubated with vinpocetine for 72 hours. Cell cycle analysis
was determined by flow cytometry with propidium iodide staining. The distribution percentage of cells in sub-G1, G, S, and G2/M phases was indicated within
each histogram. Representative images were taken from three different experiments.

NT, not treat; DMSO, dimethyl sulfoxide.
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A NT DMSO Vinpocetine 50 um Vinpocetine 70 pm
Specimen_001-72h-Con Specimen_001-72h-DMSO Specimen_001-72h-V50 Specimen_001-72h-V70
10°43.7% 13.4% 10°42.1% 12.4% 10°40.8% 14.6% 10°4 1.5% 22.7%
Q v ot 4 gl QAR v QL A5l
104_ <2 ,w 104_ Q [ % g 104_ Qb . 7.0 QN 104_
< . KRN & < MY b < « B 25
i . 82.0% ., | o ] . 80.7% .. | o i s 822% e i s 8.5%
R Q3 2 o 40t 3. |- Q o 40t S R
107 - 104 104 107 -
0.9% : 4.9% 2.4% 67.3%
T T T T T T T T T T T T T
10> 10> 10" 10° 10> 10° 10" 10° 10> 10> 10°  10° 10> 10> 10" 10°
FITC-A FITC-A FITC-A FITC-A
B 48 hr 72 hr
DMSO Vinpocetine 50 um Vinpocetine 70 um DMSO Vinpocetine 50 um Vinpocetine 70 um

DAPI TUNEL

Merge

Fig. 4. Effect of vinpocetine on cellular apoptosis in human colon cancer cells. (A) For analysis of the cell apoptosis, cells were stained using Annexin V-
fluorescein isothiocyanate (FITC)/propidium iodide and performed flow cytometry. Representative dot plots are shown. The numbers of the plots indicate the
percentage of necrotic (Q1, red dot), late apoptotic (Q2, purple dot), viable (Q3, orange dot) and early apoptotic (Q4, blue dot) cells. (B) HCT116 cells were
treated with vinpocetine for indicated time. TdT-mediated dUTP nick end labeling (TUNEL) analysis was carried out to detect apoptotic cells and the results
were visualized using fluorescent microscope. The apoptotic cells were labeled with TUNEL by green, nuclear DNA of cells was stained with 4',6-diamidino-
2-phenylindole (DAPI, blue). Representative pictures are shown. x 200 magnification.

A Vinpocetine (50 uM) B 24 hr 48 hr
Con 1 2 4 8 (hr) - + - + Vinpocetine

CDK6 e — XIAP
B ===
S e sl | Total PARP

. Rt —
| Cyclin B1

— — w— w— w— | p-actin

Fig. 5. Expression of cell cycle- or apoptosis-related factors in vinpocetine-treated human colon cancer cells. (A, B) HCT116 cells were exposed with 50 uM
vinpocetine for indicated times. (A) The expression of cell cycle-related genes detected by reverse transcriptase polymerase chain reaction array with prim-
ers specific for cyclin-dependent kinase 6 (CDK®6), cyclin D1, cyclin E2, cyclin B1, and B-actin. (B) Western blot results showing the expression apoptosis-
related proteins X-linked inhibitor of apoptosis protein (XIAP), Bcl-2, and poly (ADP-ribose) polymerase (PARP). B-actin was used as a reference. Results
were taken from three independent experiments with similar results.

CON, control.
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40). CI2OZ MEXIEAIZ} QE= I 7= DNA EHI._% Bolgt 4~
U= TUNEL assayS AIHSIRALE. Fig. 4BOA HO{FZ0| vinpo-
cetine2 A|ZH 2l s OJEXOZ TUNEL EMO| = HCT1 16 MES

>
i
0
H1
gk
4
30
oo
njo
Jtot
|-O
Q'L
39
_lj_

4. VinpocetineOi| 2lof HSE|= MIEF7| 2E I MK ZAL

T+ OIX} et5 HAY

CI=22E vinpocetineg X2|8t HCT116 MZZOIA MEF7| =
H Y MEXZEA 2E QXS Eol HEE ZARHE U HA
HCT116 MZE vinpocetine &7 H{X|OA CHSH A|ZHHE H{SH
Of MER7| 2H0| SHHE RTXIS| Lol YEE BMOHEUCE RT-
PCRE2 Alglisi= &1t Fig. bA2} 0] cyclin B1, cyclin D1, cyclin
E2 % CDK62| Hoitll= Fats O|X|X| LULCE CHE M7 2H QI
XSO0 CHSE =71&Q1 A7 7F 2=3HE|0{0F & {02 HOIC} MIEZXHEH
AtE ZHot= QIXHf| TSt 2A2 Western blot assayS Al&iot0]
CHHE 0N U HEE ZQISIACt T H|WSHS I vin-
pocetine2 X1EI3._P A0 M MEXIEHES AX|SH= XIAP2} Bel-2
CHHEIO| 2510 ZASH HHH, MEXIES REE = U= Y FHQ|
4Tl PARP THHE! 81540] vinpocetine X2|2| 48A|7F HIAFUHM &
7tolRiCt. 01218t ZIH=2 Sal vinpocetine0| CHARE MIZE HCT116
O MEXIBAL 2 FUASO| LSS ZHYUC M MEXHAE &

o

LSS SloIGh 4 N{%EKFIQ 5B).

Discussion
= G171 vinpocetine®] CHEIQY MEZR0A Sl EHAJ0M| LS CHo
Rt MEZS

&t ZHE MBSHALE. Vinpocetine2 012 7HX| @12t
o1 SWAS0ZH SW620 U HCT1162] MZES U Z4)
AL} 2|1 vinpocetine Q17+ CHERE MZEF0
SH sub-G17|2] MZEZE S7FAIZALE. E&t vinpocetine2
TA HE RTXE2| ZHE Soff QU7 TR M| MEXHALS
ESITH= AMME 02 JHX| A o= ZSESIAL.
Vinpocetine®| &t} &40 CHEH EXAHA 7|MS Oiefet i PDE &
Y 2 MIES 6 Ca® L Na' 0|2 ZZ0f| Chst LT &
125HE TRII ULE Vinpocetine2 PDE-12 AX|5I0 St
22 MZ LHOIM cGMP &g =QICH Ae{X QUCH15]. ESt A
MIILO| M o|=N Ca™ AHE[16]2 MY QA=Y Na® AES
Cto SHH17]. 0|E1?J EHE0| 2 S0fM HEE Y 52
E|=X[0l| CHEE O45= OFZ] AL X| LULE. CHE H0|A PDE-
11|11| IC863400| & I'.; B NIl Myut MES AX|et= Zd
HE|7| = SIFCH18]. ZZ2 vinpocetine0| & X|29| HHMOZ AR
g 2 Q= PDE-4E 9AX|5t= A E HIE HIE QUCH19-21]. 12
1 2 HR0A vinpocetine0| RLUY MOl F4 WE 2 0|52
AHISILL in vivo BY &S AMSTH= AFMO| E1E HE QUTH14].

> rulo
JQ
>
@
o
HL
R

Il

E

njo F>

A
}

| Sto
o

o JQ r.E ror oY of
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Vinpocetine2 G(0)/G(1) HAHOIAM MZEFT|E AMEOZM CHY
St QIZt Qurot NILO| ZSAS LA AX|ISHICE. ESt vinpocetine
O] OEZEEZ|0f oE ZE2E Sl MEXNHAIE RESk= AR o

S{FL} H20| vinpocetine2 FO0|A0| 25t QUi M0 MDA-
MB-2312| 0|55 AHMAIZICE FEOIRAL] QI7H SHIQH 0|F 0]4
BE=Z9] vinpocetine?| £0= Y &S FUoHH AXMAIZACE, ot
2}A vinpocetine2| PDE-1 2 PDE-4 XI&t S117} ZF AEF o41|0f|

7104 4~ QUCHA FZok= A0| EfZoH, YY) M2 e S
(s

A PDE SAEgato] Aatyd A7l= &% O L7t RIYE[0{0F & £
20[2f1 MZISHC}

2 2 FBUE2 0 R & XY Yol MM EFC=E ¢
AZICE XSHQ GEHS2 & flaig FEUHo=z J7A7|0 & %
1S EXIAIZICIT 22X QICH22]. HE2| IfHMISL SEE BHEXt
S2 JHME TH Y XEE 0|0 £ U= MER 2At BN QXS
2 0AX|LT QJACH23-25]. NF-kB HAL QIXt= 2 AN SES
ot HZAA|Z| 1 QUCH26,27]. Vinpocetine2 CHE HATRE0A |«B

M o

C
kinase (IKK)2 21X AXNSCZM NF-«xB 2|&=4
ot= ZOF LIEH UCH28]. ESt Signal Transduce
scription—3 (STAT-3)= £ MA2 ZH6tE A Qo= H5ut s
HZol= 9sts St OHZ|-[29 30] 2N YO 29| AR A= &
HE20| CHSt vinpocetine®| 24Xl 117t &t E0)| 20{5H=X| Of
= 30I5}7| Q3K F7t HL7F LRSHH, vinpocetineO| NF-«xB
STAT-3 242 AML=MN HY MZ2| SASSS
ot GI7t LS Ao = HZISITt

= A0A] A7 CHER MIZOf THE! vinpocetine®| 255 ZAt
Z1t vinpocetineO| ME MZE 3! SAS AXStL MEXBAME R
SiTh= WS YSIRICE Ol2{St ¢ Adt= MEMOE et |
Off AFEl= vinpocetine?| & 2dS HOHFCZM EY Xz
LS 2UTH 7| ZATEM THX|7t QUCHD Y ZESHT

LtEfLH=X]0f

ro

4G TH
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