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ABSTRACT

Aim To determine the effects of insulin on prolifer-
" ation of vascular smooth muscle cells (VSMC) and ac-

tivity of tissue type plasminogen activator (tPA) and

plasminogen activator inhibitor (PAI).

Methods The cell proliferation was detected by *H-
thymidine ¢ H-TdR) incorporation.  The activity of
tPA and PAI were determined by spectrophotometric
assay.
Results Insulin increased the activity of PAI and
stimulated cell proliferation.

tPA in procine VSMC.

There was no activity of
Conclusion Hyperinsulinemia could be one of the
important factors in causing atherosclerosis.
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AREEZ—.

X@IT  BRGE: ATFAMmB; aRYHES
FostesE s 45 B B 5 R 4 4 4

MERZRAERE RO BTEERFR R
B0, B BE & E I JE B B 3h Bk 9 B AL
(atherosclerosis, As)#— PN HE E ML ER A
F. WG RBF 5t & PR 8 L3R R &y B OKE A B
DREREL AR 2~3 &%, HERS
RIS As REZIEAM, &AM, KmiER
MHZSMRTLFERE. ET0E FEILHKR
(vascular smooth muscle cell, VSMC) £ As
BRI EHARAS. THEENRTRR
A, VSMC % As FE R K BHERS. X
B, HATRAMESNE SR VSMC BER R,
BFAE T [R] e BE JB8 I 3R X L85 - Mg UL 40 A 4 T
2R 41 R A 5 B )R BLIE 7 (tissue type plas-
minogen activator,tPA) X I # #7 (plasmino-
gen activator inhibitor, PAD{EHHE W, B
H— SRS R MR As /7] 8L .

1 ®EFHE
1.1 mMEFENAREFSEE
WAE K £ 2h Bk bl R W3k k4T VSMC # %, T
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AEReETHAERY, 2 BLEKRFHE =R
VSMC #4T% %,
1.2 SERSFERGEFTHRLECH

BREELEZGEAHEERET &A% 27
ku/@)hiFAERUEE R KEH. LR UESSUEF
M 5 M199 3% 5 3 (B 8§ Gibeo 2 8] ) #l & & 7% F
REO~1.0mg/LIEE EHEABERE.
1.3 mMEFRUMIREELRE

ERREFEREEREAZTFBAN %, 4§ VSMC B
WHHESXIO/AENTRARN. RELAETHK
EREFWAMEARARASAHRE R EHE CH-
thymine deoxyribonucleotide, *H-TdR, ¥ ¥ t # § F
B R BT) 37 kBq/AL, B F 24 h 5, ¥ Bk, %
RAEKRER, R—FEZK LU Lowry ¥ MAREH S
B A EHBERAUS LA REBEBHBET 49
B ERE L, BT E w8, 0 B-F4E A
M & cpm 1,
1.4 ARBTEEHFERIRNNT FEHREHE
HIEIHE SR E

# VSMC LL4 f % 5X 10°/3L 8 # F Corsta 3 3
KA, EHAEHRLR. REHRS 1K B S @ # & M199
ERBREHFET2h UFEDARERF TG . AL
Ca**#1 £ Mg** 8 Hank's R #F K — 8, K& TR KK
BEEABREAERMAERAN. BE-—2HEE, b
3 W B HE 3% K, B 0 (1 000 r/min, 10 min), ¥ & &
AUSun FEEMETEEEELBERAFS
FTRAEEHRERME . WX PARPAIFY. BEE
HAEACDHE OEEHRILAIEA 0.1 mol/L # NaOH
(B 01% T REFERBRM AL, # Lowry 3B H
mpEasE.
1.5 #EitsR4aIE

SRH U zs ZF.ARHEERTA R, B
Wk AEEREH XS

2 4R
2.1 BBEXDEFFRIAKE®ES DNA
go4:0 20
mEFEIAEEREKRERS XX H-
TR #FME 24 h,°" H TR BALE RN FE 1
(Table 1), ] WER SR R HlH VSMC ¥ DNA &
AL HE T, B 2R AR, HRNEE
SRR EKEEEAHX(=0.768, P<0.01),

Table 1. Effect of insulin on DNA synthesis of
VSMC (z#s).

Insulin(mg/L) n - MCP m/g Cell protein
Control 8 51.5815.67

0. 001 8 56. 161+ 4. 34*

0.01 8 69.25+1.81b

0.1 8 73.5841. 80

1.0 8 83.53+4.43"

a; P>0.05, b:P<0.001; compared .with control group.

2.2 BBREXNLETFRIARDTSHRER
ST 4 B D R

L5 S 4 L4E B (VSMC) 5 R R i B &
RIEFERE 24 b, QPIFFFHF PALIER. &
R RE 2(Table 2), A WBEHERE VSMC #
PAL iEH38 00, H BB K E N 0. 01 mg/L
(P<0.01), PAI FEHERGREERIEMX
(r=0.664; P<<0.01),
Table 2. KEffect of insuiin on the activity of PAI pro-
duced by VSMC (z+s5).

Insulin Activity of PAI
(mg/L) (kAu/g cell protein)
Contral 8 16.94+1. 84
0. 001 8 17.6341. 45
0.01 8 31.64+1. 28°
0.1 8 41.0142. 32°
1.0 8 44.3041.53°

a:P>0.05, b;P<C0. 001 ;compared with control group.
MEFERINARVSMO 54 0.1 mg/L
B R A S B E GERA) R 8 R4 5%
F6h.12h.24 h X 48 h |5 . MW PAI
BiEHE. SR ME 3(Table 3). AILBEREA
PAI 7% VBl 58 5 B (B 34 T34 0, 7 24 h #5538
AR, BR 48 h iy PAL MR 24 h A
BTG4 E L (P>0.05), Xt PAIL &
HTE &AL R K. B 6 h b, KA BB
B RAPAI EAHE T RAP<0.01 K P
<0.001),
2.3 BRREXWASRRTEHBREIEREE
AR B REIEFHE VSMC B 57
BPEARFEPAEE BE5BRSENNMET
B AR P B o BE AN B TG .
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Table 3. The change in the activity of PAI(kAu/g cell protein) stimulated by insulin (z=+s, n).
Groups 6h 24 h 48 h
Control 15. 90+ 1. 58(4) 16. 7412. 05(8) 17.2410.58(4)

14.9340.96(4)

Insulin(0. 1 mg/L) 15.83+2. 08(4)

22.75+1. 98°(4)

41.0112. 32°(6) 42.15+1. 83°(4)

b:P<0.01, c¢; P<{0.001; compared with control group.

3 Wit

RS RNEMKEXE BRI &
. ISR SIERR RSB G EME TR
PR, BERE, B ILE R & AR M AESL As B9 —4
HARKET. EEESENLESS As BH
HLE 245 MRE2EE.

BT R G R B R =R 5y R AR B s
FENABEEEREKREE LK PAI KFFH
B FTE. Juhan EUR B A MK PAI KF5Z
MBS EKFEEFEEFEML, #—EHR
W) & BB & Xk ST SR 0 A ILE P4 B2 40 Y
PAL A ILHEMS ., BTFHEEAEMETRE
B UTAR AR R 0B P REAT 4 & IR RO IR D
5 tPA E PAI B & RBAE As ERPESF
+HEEEH, HLE VSMC 4 Wiy PAI Xt
nEERBAFRATREEEEENL 4,58
& R IMLAE 2 75 V] 8B i #m VSMC [ PAT 4
BB ABREERRKE? FAFRERTUT
L, Ai—# KBS ERI% VSMC # PAI
EHEN N2 HF RKEE. FATRERTRE
VSMC {ESMEFR M P AGFE PA EFHE, HE5 B
BENRBESERERAMEKESTE. B
I, B B I8 VSMC @ PAT iS4 38 m Al tPA

KIE AN E AR BRRUEERS R TR,
fELBR i X X S M ) (B S B R O AR A .
PRI L BEVE AR, R F A RS
W, M VSMC & As B R 841/ . Fr A
HEM SR & EMLAE P RE R B fE A VSMC X
—HT R As B, XNEEBEEART
MEMNIFRF FEBERTEBEIRMER As
JIAFTREM EEEARE. YnENEARRE
RERZEHAZROGE. RS EREEZER

F L& BE R fE VSMC, 5| #8 VSMC ¥, B I
PR 5% 5 39 0 PAT 154, M A B0E /1, 3
HER DU T ME B ; [ o5 R & R MLAE ]
EEBRELEYEERRG . EZH5%EEH
Euh, RERRS AL, FE KBS 4D
(LPOY), F it 81 VSMC B BT 537 & (PGI,)
A BT R {5 I V0 6 I P 86 L B R AR T R
MR S MR R.
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