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C -myc antisense oligodeoxynucleotides inhibite synoviocytes proliferation and induce synoviocytes
apoptosis ZHA O Xin—xin",ZHAO Li—juan,XIA O Wei-guo,LU jing, YANG Pin-ting, YU Qing—hong. Depari—
ment of Rheumatology and Immunology,First Affiliated Hospital of China Medical University,Shenyang 110001,
China

[Abstract]  Objective The c—myc proto—oncogene was over—expressed in synoviocytes from patients
with rhemeldd atwifis (RA).This study investigated the effect of ¢ —myc antisense phosphorothioate
oligodeoxynucleotides (AS P-=ODN) on cultured synoviocytes from patients with RA.Methods AS P-ODN was
transfected into cultured human synoviocytes from patients with RA by lipofectin.Inhibition of cell proliferation
was assessed by MTT assay and microscopy.Apoptosis was examined by fluorescence staining, fluorescence mi—
croscopy and flow cytometry.C—myc protein expression was tested by flow cytometry too.Results C—myc AS P-
ODN inhibited synoviocytes proliferation and induced.synoviocytes apoptosis,along with down-regulation of ¢—
myc protein.Conclusion C-myc AS P-ODN may be a useful therapeutic option in treating hyperplasia of the
synovial lining cells of RA.

[Key words] Arthritis , rheumatoid; Synovial membrane; Cells; DNA, antisense; Genes, myc

( rheumeioid arthritis, RA) ,
mRNA , )
b b o Y
L1
Y Y b ’m ( B
, .omyc
o Lz omg

, ( 00225001
.110001 , ( 13 Hashiranolo

. . . . ); 202 o me
c ) digodeaynudedtides, AS ODN)

( antisense

RA

- 67 -



- 68 -

2004 2 8 2 Chin J Rheumatol, February 2004,Vol 8,No.2

o mye
15 , )
’ L4 o
o mc ASODN RA
15
o mycASODN ( liposome) ——lipadfectin
B o
1
11
111 RA B :RA B
RA (
1987 ) o
: , , Q.01
mol/L PBS 3 1000
rmin, 5min, 10% (NBS)
( ). 1%N- 2
(HEPES DNVEM (Giboo)
,AX 10 S ot (Costzr)
) , 2
h ,
. 025% ( Sigm ) ,37°C
5%C0, o 3
B o 10~16 RA B

112 C mxcASP-ODN,
( sense phospharcthicate digodesgrudedtidesS

P- ODN) :CG-myc ASODN: 5- AACGTT
GAGGGGCAT- 3, cmg
s o meS
ODN. 5- ATGCCCCTCAACGTT- 3
( ODN P-ODN) .
ODN
, PE 391 DNA
; ( PAGE) .
,=-2°C o
113 : Lipdfectin( MK1211, Invitro-
gm .
114 P- ODN

A:A1.

P- ODN 125,25 50100 ;.nul/L
DVEM )
P- ODN 200,100 ;.n/L
. B DVEM
tin 100 nglL .
30~45nin 2 P-ODN
( A B1 , 105
min, 8 10°%NBS DNVEM
(ASP- ODN 12525510 .nd/L,S
P- ODN 10.20 ;nd/L, Lipafectin
10nglL, 8%),
P- ODN- lipafectin .

OAZ!

lipofec

12
121 ( MTT)
: 3@s
(Vi)
48h

G~G .
10%NBS- DVEM

-2-25
o 96
DIVEM ,
48h ,
, 2X107m,
96 (IWAKI, Jpan) 3 ( 0.2448h
). 200 u |,
107NBS- DVEM, .24h
: (Oh). Oh MTT(Sigrs) 20
wl, ,4h , ,
( DMSO) 150 I, 10 nrin,
.24h 48h
, P- ODN- lipadfectin
200 pl, 8%
NBS- DVEM 200 pl, 24h
Oh o 1 .

Bod o
1.22
1.221 :
( phosphatidyl saring PS)

, , PS
, AmeinV PS

o (fluorescein isoth-
iogyanale, FITC) Amedn V

Amedn V - FITC, ( propidium



2004 2 8 2

Chin J Rheumatol, February 2004,Vol 8,No.2 - 69 -

iodide, P1)

o Amedn
V-HTC, Pl ; An
nadin V-FITC, HATC ;
Amedn V-FITC P Lsl
( Becton Dickinson) , :3
s ant (Costar), 1X10,

107%NBS DMEM15m 48 h
DVEM 15, 30h ,

10°%NBS- DVEM 48 h,
) 1 8% NBS- DVEM
48h, 2 5 wnmd/L AS P- ODN
ASP- ODN- Lipdfectin ,
24h, 48h,
o 0.25%
PBS 2 | 1X
, 1X10/mi, 100l
5n , 5 ul Amedn V
-FITC 5ulA, , (BC)
15 min, 400 11X ,
FACScan Cdlcuest
(Becton Didkinson) o
1222 DNA :
2 60mm ( IWAKI, Jgpan)
3 5X10,
10°%NBS- DVEM 5,48 h
DVEMS5ni, 30h ,
107NBS- DVEM 48h, ,
8.NBS- DVEM
60 h, 5u.nd/L ASP- ODN
ASP- ODN- Lipdfectin , 60h, DNA
Hoedhst ( )
Q5ni , 10 nin; , PBS
2 , 0.5 Hoechst 33258 ,
S5nmin; ,
123 Cme
(' phycoarythwin, PE)
cmge ( 9E10) o mge
3 Tsar
, , PBS 2 1

(1] ( 4gL) 15 nin,
1000 r/vin Smin, , 10% 300.1,4°C
30 min, PE o mg 10
wl,4°C 60 nin, FACScan
Cdlquest o
2
21 H 1a\bo
ASP- ODN 5.0 y.nd/L 24h B
22 C mxc ASP-ODN B
o mecASP- ODN B
, 2, P- ODN
0.501 %—0—
045 3% R
0.40L- ‘z: /
—~ 035 6—e—
= 033- [ —
W 0.25F *
0200
= o.1s)
0.101
0.05}
0 L 1 i
0 24 48
iE (h)
1 ;2.AS P- ODN 1.25 1 nd/L; 3. AS P- ODN

251 nd/L;4.ASP-ODN 501 nd/L; 5. ASP- ODN 10 1 nd/L;
6:SP-ODN10 » nol/L;7.SP- ODN 20 1 nd/L, 24 hP=0.05
:2:1,6:1,7: 1,001 :3:14:1,5.1 48hkP=
Q005 .21, <005 :5:1; <001 :3:14:1,
24h 48h 345 P >005
2 C- mycASP- ODN B

. ASP-ODN 1.25.nd/L
24h 48h :
;ASP- ODN 25 5.0, 10 j.nl/L 3
24h :
48h,3 ASP-ODN
. 3
24 h76.15%, 1%, 78.05% ; 48 t60.18%,63.89%,
7812%, 10ngL Lipdfectin
omcASP-ODN 25 unu/L
. 10unul/L SP-
ODN 20.nd/LSP-ODN 24h

a8h Lipofectin (10 nglL) 10



<70 -

2004

2 8 2 Chin J Rheumatol, February 2004,Vol 8,No.2

u no/L ASP- ODN

o

1 Lipdiectin ASP-ODN48h
(xts)

A P

12 046+ 0.09
Lipdfectin 5 042+ 0.04
ASP- ODN 5 048+ 0.12

>0.05
>0.05

23 : 3 2
.5 wnd/L o myec ASP- ODN
24h,5 pnd/L o mpec ASP- ODN
48h .
10%, 5umd/Lo nycASP- ODN
24h 48h ,
428480 323%.48h 24h
, o mecASP- ODN
48h , 24h 48h

2 ASP-ODN (%)

91.1 28
5u nd/LASP-ODN24h 57.2 22 20.7
51 no/LASP- ODN48h 67.7 62

24 DNA : 4,

o mycASP- ODN

25 o myc : 3,

5.nol/LASP- ODN RA 24h
omc .omgc

omc
%

ome

3934 2310
5 1 nd/LASP-ODN24h 4.09 1.58
5 u no/L ASP- ODN48h 767 10.86

3
omgc
omgc
omgc

[ 467
o

10° 10¢

FL2-H
10?

10!

10°

10?
FLI-H

a IEHERA

10

10°

FL2-H
10?

10'

10° 10 10° 10° 104
FL1-H

b 5.0 pmol/L c-mye AS P-ODN fEF 24 h

=

FL2-H

T w00 100 1e 1o
FL1-H
¢ 5.0 wmoVL c-myc AS P-ODN YEF] 48 h

B3 RAMEEB A8 Annexin V /PI

FEERXNme
DNA ,
, RnaseH, RnaseH
DNA RNA DNA-RNA
,RnaseH RNA
RNA-RNA RNA o
: ( ,>
500 nndl/L) 89
(ODN)
ODN ,



2004 2 8 2

Chin J Rheumatol, February 2004,Vol 8,No.2 <71 -

o ,FITC
’ {'KI|,11JO ’
,o- mycASP- ODN ,
Lipdfecin 25 pund/L o mgc ASP- ODN
24h )
. Hashiranobo o mec ASODN
B , ODN
’om ’om
DIA E
o mecnRNA ,O IMyc
BEy G myc
( )
c myc G myc
’ [ﬂJO 9
41516 om
c myc
, Lm, o mpecASODN
RA Fas La
c "
c myc .,
Cc
o RA B
, RA
) c myc
[ 19.20]
RA o
( 14 21 )

1  PuinamDA.Antisense stralegjes and therapautic gpplicationsAmJ

10

"

12

13

14

15

16

17

18

19

Heelth- Syst Phaam1996,53: 151- 160.
Zhenhang QUGada CH,Orawke LViet d.locd prdifeation of
fibrablast: like gmoviogytes contributes tosynovid hyperplasaresults
o prdifeaing odl nudear antigen/'gdino mycgand nudedar
agmizer regjon sEiningArthritisRhaummy1994,37:212- 220,
Catzpano CV,NicGuffie EM,Pacheco Dyet d.Inhibifion of gene
ogesicn axd odl pdifadion by ftiple hdie faming
digaudediides directed o the o myc geneBiochanistry,2000,39:
5126- 5138.
Hashiramobo A, SanoHMadkanaH, et d.C- mycantisensedigodeoy-
nudedtides can induce gpaplosis and donn- regulale fas eqressian
in rhaunaidid synoviocytes Arthritis Rheum1999,42: 954- 962
Span LFR,Pemnings AHM,Viavinden G,et d.The dynaric prooess
of apaptosis andlyzed by flow g/taretry using amedn- V/prapidium
iadide and anmodified in situ end lzbding tedmiqueCytaretry, 2002,
4724 31.
Caulis CViLee C,Nardane Vet d.Inhibition of o myc eqressian in
aodis by tageting an RNA- prolein interacion  using antisense
digonudedtidesMd eaular Pharmaod oy, 2000,57: 485- 494.
, s , - o mgc,
. ,1999,79.10- 14
Mania BP.First and seoond- generation anfisense inhibitars targeted
tohumen o raf kinase in vitro andin vivo shudies Anficancer Drug
Des, 1997,12:327.
, 1996,171- 265.
R . . ,1998,
22.69- 73.
Kanamaru T, Tadag T,TdclaraY,et d.Bidogcd effects and odliular
uptede o o mec antismse diggnudedtides and their calianic
liposome conplees.JDrug Taget, 1998, 5:235- 246.
Evan Gl,Wyllie AH,Gilbat CSet d.Induction of gpoplosis in
fibrablasts by o- myc protein. Cel, 1992, 69:119- 128
Dang CV.C- myc taget genesinvdived odll gronth,gpoptosisand
metzbdism Md Cdl Bid,1999,19: 1- 11.
Cardl J5Snartridk A,Musgrove EA, et d.Medhanisns of gronth a-
rest by o myc antissmse digonudedtides in MICF- 7 breast canoer
odisinylicaiians far the anfiprdifardtive effects of antiestrogens.
Cancer Res, 2002,62:3126- 3131.
Kimra SMadana T Hirdana Ket d.Alteration of o myc eqres
sioan by antisense digodesynudedtides enhance the Induction of
Fpaplosisin HL- 60 adis Cancer Res, 1995, 55:1379- 1384.
, , , omyg
,2000,
17.533- 534.
Ruddph B,Seffrich R,Znidker Jet ad.Activalion of oydin- dependent
kinases by myc nmediaes induction of gdin- abut not gpoptosis
ENVBO J1996,15%3065- 3076.
Eguchi KApopiosis in autdmmmne diseesesintem Med, 200240
275- 284.
Kipshidze N Keane E,Stein D,et d.Loca ddivary of o mycneutraly



.7 . 2004

2 8 2 Chin J Rheumatol, February 2004,Vol 8,No.2

charged antisense digonudedides with transpart catheter inhibits
myadintimel hypaplasia and paositively affects vasaular remodding in
the rabhit balloan injury mode.Catheter Cadiovasc Interv,2001,54

phosphardthicete digonudediide aggpinst the o nyc ancogene in
gnandigus nonkeysAntissnse Nudeic Add Drug Dev,2001,11:
155- 163.

247- 256. ( :2003- 09- 30)
20  Webb MSTartara N,Crarese Met d.Tavidty and toiodkinetics of a )
01100000 ", , AST ALT
7 . 1
a ) UL UL pmol/L pmoll gL gL
u . 4 43 26 143 52 33 40
. 6 1263 1351 205 208 26 a4
: 8 840 1078 265 186 26 M
- ' : 10 260 656 222 139 3R 43
A6, ’ ° 12 56 270 189 101 34 40
10.79< 1071, 9.29% 101, MgL; o o 51 162 64 %
64mm1ih, C 112nyglL; ; 0 & a1 46 % 18
2819.20 gL ( 164~323 gL ; B
,14an X 54an . : . 50 , .
100 nyg ( ). 7d, 180d, 62d“4, ,
12h1 . , o
4 , . , . 24 , 4
, 6 ( ALT) , 6
( AST) , , . , ,
, , .2d o ,
,2 ( 1. .
, 2002 / ,
100100 000 L2, , 100 1 Bodstari UA. Mechanisms of NSAID- incuced hepatotoidity: focus an
937 [ 3 nimesulide Drug Sef,2002,25:633- 648.
835000 2 TraesaG, Biandi C, DCas R, et d. Cohart study of hepatotonidity
associated with nimesulide and other nan- stardidd anti- inflanmetary
2 drugs Br Med J2003,327:18- 22
3 MadaMA, Cavgd A, dd Paeo JG, et d. Hepalotonicity assodiatied
' 2 ’ with nimesuliderdata fram the Spanish phameooiigilance systemClin
: Phameod Ther,2002,72:596- 597.
4 Maiai GFaxMOchen HPet d.  Fatd hepatotoicity seoodary to
510080 nimesulide. Eur JClin Phameod ,2001,57:321- 326.

( :2003- 08- 08)
( : )



- Y S M A b M mt e i
C—mye B 3L B i # 4% H 8 310 i 1-

RS ] W 2-3 T HER R M R

A b WEE S0 el e AS P=ODK FEH 24

bl MER L o] W ET SRR A R ) AT B4 AR b e

Hoechst 33258 5 Fd00 HFAE B SIERREES 8w mall. c-mve AS P-0ODY fEH 60h 5. 8L

P8t hr SRR A e R T L DO A o R

Wk 37 AR 3 AR < MR B AR R 4 B RANKL & OPG |

(]
“

{F 45 nghml ) FTHe P S5 |

PTe- T B 3 — ik h 3657 B kL2

Fi e B B FRED )T HE = 400




