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ABSTRACT

Aim To observe the induction of apoptosis in vas-
cular smooth muscle cell (SMC) by the introduction of
wild-type P53 gene and investigate the mechanism of
inhibition for SMC proliferation by wild-type P53
gene.
Methods A replication-deficient adenovirus vector
encoding a wild-type P53,AdCMV P53, was construct-
ed and transfected into the cultured rabbit aortic SMC.
The cell cycle of SMC was analysed with flow cytome-
try. The *H-thymidine incorporation assay was used
to measure DNA synthesis in SMC. The apoptotic
cells was determined by termined deoxynucleotidyl

dUTP nick end
(TUNEL) and agarose gel electrophoresis.

transferase-mediated labeling

Results Introduction of wild-type P53 gene into
SMC can arrest 77% of AdCMV P53-infected cells at
GO0/G1 phases of the cell cycle, leading to inhibition of
DNA synthesis. Overexpression of wild-type P53 in-
duced apoptosis of cells infected with AACMV P53 as
detected by TUNEL and flow cytometry. Elec-
trophoresis of genomic DNA showed internucleosomal
fragments of DNA isolated from the AACMV P53-in-
fected SMC.

Conclusion Wild-type P53 gene suppress SMC pro
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liferation by induction of apoptosis in SMC.
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BHi#, KR ABERBE B850 54 dUTP ro X 3%
IFRHAAREE Mg B, R AR, FAE4U P53 2
BEAaRASHRAEZRIFRAN P S, 289 DNA &
RE Y, AU ONET TTYSEFEMmpp 4 £
A GO/GY M, 45 45 % ¢y tmpp R £ teji B, dJUTP
o REtriiadeind 5545 40%~50%. DNA &
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F.HAYMPBEAEL ASFepBoded FREN
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I R 4B 5 51 & B i AL 40 i
(smooth muscle cell, SMC) KB IEH R B kE
FERE AL 2 2 B Be R sh Bk B R G LB B4k
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B R BT ST R B LRI A A B A R A SN
HEESAMEREDME SMC HE, A[ERE
TIE BREN—FHAKER"Y, PS3 EEE
—MHEENMEER.CORTILUSEHAR
W IR R ERXR IR BRI SR
R P53 . M HEHFAR P53 BEE KX
BN SMC I REE S P53 EEM R



ch & # ki (L 24 £ (Chin ] Arterioscler), 1997, 5(3)

195 -

X, REGYVAHAY P REREARKE
BAF A IME SR R EFIKINLE SMC, 451
KIS NBF AR P53 ZEE ] LA ot i
SMC # ™, B F P53 ERSMRMT A H
EVXRRZAXMFAERPSIEFAEAFERH
SMC 4T K P53 ZEF M SMC MK
R #HATIRT.

1 #ME5FE
1.1 F4&EP3EFAFHRERSHREMNLE
# % # A\ P53 & @1 49 P53 cDNA # A PRC/CMV
# 1k (£ @ Invitrogen 2 8)),E v B K4 H CMV B
% F.P53 cDNA & BGH #v poly A £ 5 9 4 &, 4% sk
h RN & kB #1k pXCJL-1 4 BamH 1 fi &,
U FERESFHE PIMIT % 5N 293 A M, Rk 5 %
REMNGMATARFEEAE, Z 23 @MT G5
FEBH BUFFLENL I RLE SMC £ 42K
AR EFR L KB4 KN (polymeraes chain reaction,
PCREF, HAR LA PSIAFIAERFFEARANAET
TUAKHENSMC, £ % 24 h 5,100% 85 SMC
TURKNABEUPS3, 48 LaZ ZREHEARFFNE
A BEEG LR R A,
1.2 FRINAEEIEST
REzehR 2B P E, BHRELEMHTHFK A
4 20% B 4 i (¥ B GIBCO 2 8]) 9 DMEM # # %
(GIBCO = &) # ., 2~3 RE AT L 4.
1.3 MirlREERSZEFEAZR
HS5X10'SMC B #FF 24 L BHAKR. £ K 20h B
HAMBFDMEM A XS ERF2h . AFHEIHE 24
h,#4 10% & 4 f17% 8y DMEM # 83 % 24 h 5 .48 h
fo72h, RAMAT 4 h, HF LA 2.5 pl. FARMEE K
£ # # C H-thymine deoxyriboside, *H-TdR,3. 7 TBq/
L EETFEATF). WEAH,HE, AKKETHR
it %, ‘
1.4 FERABNSITEREANSHRAT
FARANG@BAEL 1% DMEM ¥ F# & 4% 24 h,
HAeRP3RXHENRAERKE L 48h, %4 10%
BEEmESDMEM R £ £ 8F 4 h, kEmp,
RNAEJTCAEIh#AHR4CHLREETAR
£ KLU 2 AT
1.5 DNA KIFRE 88 IR ik
WE WM, 42 A (100 mmol/L NaCl.10 mmol/

L Tris.10 mmol/L EDTA.0.5%SDS # 0.1 g/L % 4
B K,pH8.0), 50CH AT, BB Bt/ R A § 17
FABQ@: DBBLAF.ZERE, EEFTE ¢,
5 mg/L RNase,37C#4 1 h, E# i DNA,FE &
TEZHERATEHEATE . M 10 pg 8 DNA £ 1.5%
HERES KR, BLEFEL.
1.6 REREEBRRBEASMNJIUTPYIOX
smricHE AR R S R AT
ERERALABATHE R & (Z EH Boehringer
28) HERMNEAAPEE. AU FEFTEET AN
30 min, & & £ 48 >} ;& M (phosphate buffered solution,
PBSY#H 3 K. WmATEF & .1% Triton X-100, 0.
1% EEH),E4C 2min,PBS % 2 K. WAB R4 -
HEEBEN SN JUTP Y U X 3% #7110 (terminal de-
oxynucleotidyl transferase mediated dUTP nick end la-
beling, TUNEL) R i % ,37Ci&% 1 h,PBS %t 3 K. #»
ABMERBRICHRE X EFH{E,37C 30 min,PBS
#3K. A EAE S 20 min,PBS % 3 K.H K,
ERHRTURE,
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Figure 1. Effect of AACMV P53 infection oan SMC

DNA synthesis. Replicate cultures of quiescent, serum-
starved rabbit aortic SMC were infected with AACMV P53
(V3) or AdCMV B-gal(V2) or uninfected(V1),and then stim-
ulated with 10% FBS. Cells were labeled for 4 h with 3H-
thymidine and harvested 0,24,48 and 72 h after stimulation.

The data are shown as mean (n=3),
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S HTIRBAEEEAS. KA. 5F%
SMC Hith, ¥ %: P53 #H EH KK HEH SMC
#°H-TdR #ABBHEH .72 h F,* H-TdR
BAIMEE N 84% (P<0.001), BHREANEF
4R P53 EH,A[F M DNA SRV, It
SMBAER LacZ EEWBRBERHE RSN
SMC #J* H-TdR # AL BRiM&] DNA R 8
ERREEFAR PS3 AR, 57 o 84k
7 N
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Figure 2.

for 72 h in serum free medium(A) ,and then stimulated to proliferate by exposure to medium containing 10% FBS(B).

Flow cytometric determination of cell cycle progression.

Vascular SMC were made quiescent by incubation

The quies-

cent SMC were infected with AACMYV P53 before serum stimulation(C).

2.3 F4EP3 EEARSTFRNARAT
2.3.1 AKXl 5 WM& 2(Figure 2)
SRR EF AR P53 ERIFS Y 45 % # SMC
EEWE.

2.3.2 DNA 3 Rg48 & 5k B 4 TR A)
— AT AR R E DS B A 0k BT LU B By
R & DNA X 45 &t (DNA ladder), \ ¥ 4
BP3ENEHARKERLHN SMC R

DNA,# Tk, KM +BH DNA FE
BHEE. FBEKX/NMHEHEY 200 5 % 3 (base
pair, bp), i Xt B8 SMC M1 f LacZ EHE HEAH K
REFE LA SMC R &P DNA X4 E# (& 3,
Figure 3), '

2.3.3 ATt R R Ko B B &%
MEBENTSH JUTP 1O XK HFIS
(TUNEL)#ARTTHFRMAT HRNE. mE
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4(Figure 4) % R rR,. 4 40% ~50% 8 SMC
EEFAER P53 XEHRS TEM TUNEL HtE.

1 2 3

Figure 3. Introduction of wild-type P53 gene into

SMC induces oligonucleosomal framentation. The low
molecular weight DNA [raction prepared rom AdCMV P53 in-
fected cells was displayed by agarose gel electrophoresis.
l.ane 1; uninfected SMC; lane 2; AdCMV B-gal-inlected
SMC; lane 3; AdCMYV P53-infected SMC.
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Figure 4. Terminal deoxynucleolidyl transferase me-
diated dUTP nick end labeling identify apoptotic nucle-
us of vascular SMC infected with AdCMYV P53.
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T DNA R8T . P33 ERHEFRE T8
A TATA E6EASEE WH - fos.c-jun.
Rb.1L-6 J ¥ 91 40 BE & 47 [& (proliferating cell
nucleus antigen, PCNA)#§##", PCNA £ %
DNARAGSMSHMRED. B DNA XiE R
MEXERERPHLTRSLS. P53 ETNH PC-
NA 9%, DNA a eV, P53 T f M
BIE T A HILEM . IH DNA &', F 0w
A*H-TdR {8 A 28 W% SMC # DNA &,
SRER.SERERS SMC ML, # % P53
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SR ,72 h BH-TAR AWV RIE R 84%,
KPS AFAET P53 XH, 7MWK SMC 1
DNA & 1.
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#iEY, E_FEERAR B £ R P53 EE 3T
WA RHFEA, MEER P53 ZEH N A 0
e . BB EERE(L M E BT E
fhRENMMBRET Ps3 ERMERHERT —
5. Cheng % f§ TUNEL £ AR #i 2| 3h
ik 345 R B8 A I/ ¥ P R Y 7 b 3 2 4 A 40 B
SMC HIE WAy & 4 T H1-. Murie-Luce
%015 Han M3 AR T shbkoBREE S
AT A, KB SMC T RE T R
B E 2R . Isenr FURET SR EEEL
MOERREBRERERRPHARMNETHR
. ERRVAMERBRERERFER B
EAREESEAEARMHT. EMELERSE
MEETEPR . SMCHHTAZCHENERBER
EREN—DEEYLH Bennett FUIHF KL
SMC R4 MT-F P53 ZHKBEMIER BT
FHER, EE M SMC EXZB4KEFERE
BHT MK T 3RE P53 £, HEREF EIA
REH c-myc BT E P53 Z2ERKBH.
HEBEEY R, Bennett FHEHFARFRTR
P53 EES AIEHR® SMC XM RWNT-THEE
M. 5MAE R . Katayose SUNESE, BF 4 &Y P53
ERFATLIFES SMC KW, KITBHxER
R 5 Katayose MR —5. HITAN. &
ABATRSERMEHETTRREFANERES
& LR[FE. Bennett ERM R SRR FHIEL,
EREABR S RERRER.—BREH 10%E
HUEES, AH Y 10%H SMC S A B4R
P53 # A .3 {15 Katayose fif B R HE , &6
ERFEBE HBENE SEEREEEE
100% . B, JUFFr & # SMC # A KB SMEH
P53 #EH, A% S SMC 1.
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