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Effect of Panax notoginseng saponins on increased proliferation of cul-
tured aortic smooth muscle cells stimulated by hypercholesterolemic

S€rum

LIN Shu-Guang, ZHENG Xi-Long, CHEN Qi-Yun, SUN Jia-Jun!
(Division of -Pharmacology, Guangdong Cardiovascular Institute, Guangzhou 510100, China)

ABSTRACT Panarx notoginseng saponins (PNS) was
extracted from a Chinese herb medicine. After prepa-
ration of cultured aortic smooth muscle cell (SMC)
from primary aortic explants, the cytotoxicity of
hypercholesterolemic serum (HCS) for cultured cells
was determined by trypan blue exclusion test, and
[®H] thymidine incorporation and cell numbers were
counted at the pame time. The results showed that
HCS (0.5 mg cholesterol-ml~"') increased the incorpo-
ration of [*H] thymidine into cultured cells (3722
+ 440 ws 1655+ 288 dpm/pg cell protein, P<C0. 0I),
stimulated the proliferation of SMC [(6. 5+1. 5) X 10°
vs (4. 3171, 2) X 10* cells/plate, P<C0.01], and that
high concentration HCS (final cholesterol concentra-
tion 2 mg =ml™') was cytotoxic to the cultured cells.
PNS (100 and 400 pg=ml~') decreased the incorpora-
tion of [*H]thymidine into SMC in culture with or
without HCS (12924 260 and 982+ 314 or 41114886
end 23614751 dpm /ug cell protein), and inhibited the
proliferation of the cultured cells [{3.34+0.7) X 10°
and (2.93+0.7) X10° or (4. 7+ 1.4) X 10° and (4.1
+1. 2) > 10° cells /plate). We conclude that PNS can
inhibit the proliferation of aortic SMC stimulated by
HCS. These results also suggest that HCS may play
an atherogenic role in the arterial wall and that PNS
may prevent atherosclerosis and inhibit progression of
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the atherosclerotic ledlons by interfering with the pro-
liferation of erterial SMC.
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Hypercholesterolemic serum (HCS) is
known to cause proliferation and necrosis in
cultured smooth muscle cells (SMC)¥. In
this study, we used HCS to stimulate the pro-
liferation of cultured SMC, and studied the ef-
fects of Panax notoginseng saponins (PNS) on
the HCS-induced DNA synthesis and cell
growth of cultured aortic SMC. As PNS cen
retard the progress of atherosclerosis in rab-
bits®, we raise the possibility that PNS can
inhibit the
atherosclerotic lesions by interfering with the
proliferation of arterial SMC.

development and progress of

MATERIALS AND METHODS

PNS, which has seven atains in thin-layer chro-
matographic identification'™, wss purchased from
Wuzbou Third Pharmaceuntical Factory. Trypsin and
Medium 199 (M199) were obtained from Grand Bio-
logical Co, Grand Island NY, USA. [*H]Thymidine
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was obtained from China Institute of Atomic Energy
(Beijing). Rabhbits were provided by Laboratory Ani-
mal Center of SUN Yat-Sen University of Medical Sci-
ences.

Culture of sortlic SMC  Cultured aortic SMC
were prepared according to Pearson®™. The primary
explants {rom the rahbit thoracic aorta were trans-
To minimize the detachment of explants, the
culture flask was placed upright in the incubator. Af-
ter 13— 24 h it was placed horizontally allowing the
medium to cover the explants. The primary SMC
were trypsinized and subcultured after the culture
reached confluency. Cells in passages 5—7 were used
for the experiment.

HCS preparation’ HCS was obtained by {eeding
the rabbits with an atherogenic diet containing 0. 5%
cholesterol for at least 10 wk. Blood serum was inac-
tivated by heating at 56 for 30 min and sterilized by
ultrafiltration (0.2 pm3. The concentrations of
cholesterol, triglycerides, and HDL-cholesterol in
HCS were 18. 35, 4. 60, and 49. 0 g-L. 7%, respectively.

Cell injory iest The cyiotoxicity of hyper-

cholesterolemic serum for the cultured cells was deter-
(5

ferred.

mined by trypan blue exclusion test

DNA synthesis and growth of cells A cultured
cell suspension (0. 5% 10° cells-mJ ™) was prepared on
d 1 using M19% with 10% newborn bovine serum
(NBS). One ml of this suspension was distributed to
each well of a 24-well plate and incubated {or 48 h.
Different experimental media were added to each group
of 8 wells. The media were replaced 48 h after the
subculture with the experimental media and [*H)

thymidine was added simultaneously to a final radio-

activity of 37 kBgq-ml™'. Afrer 24 h, the media were
removed, and the cultured cells were rinsed thrice with
cold buffer solution (tris~-HCl 50 mmol L™, pH 7. 4).
The cells were then dissolved in 1 ml of NaOH 0. 1 mol
*L™!, and 0.5 ml of this solution were mixed with 5
ml of scintillator. The intracellular radicactivity of
[*H] was measured with a liquid-scintillation counter
after standing overnight at 23'C. The residual solu-
tion was prepared for the determination of intracellular
@, DNA synthesis as deter-
mined by intracellular radioactivity in the culture was

protein concentration

expressed as dpm/pg cell protein.
Cell number was counted by blood cell counting
plate after 7 d incubation.

Experimental procedure The media with HCS
(final cholesterol concentrations were 9.5, 1, and 2
mg -kg™') were used in the cultures. One concentra-
tion of HCS ( final cholesterol concentration 0. 5
mgemi™) was used in the following experiment. (1)
control medivm, (2) mediim with HCS, (3) medium
with HCS 4+ PNS (final concentration 100 pg ml™),
and {4} medium with HCS + PNS {{inal concentration
400 pgeml~'). DNA synthesis during 24 h and total
amount in 7 d culture were measured. The signifi-
cance of the dilierence was evaluated by ¢ test.

RESULTS

Effects of HCS on cultured aortic SMC
The proportion of dead cells in SMC was
determined by the trypan blue exclusion test.
Three concentrations of HCS in the media
were tested (final cholesterol concentrations
were 0.5, 1, and 2 mg-ml™"'). Twao HCS
concentrations {cholestercl 1 and 2 mg-ml~')
increased the proportion of dead cells vs the
control (20% 1 3% and 28% 3 4% ws 10%
+4%, both P<{0.01), low concentration of
HCS had no significant effect on the percent of
dead cells, but increased the incorporation of
[*H Jthymidine s the control (37223 440 wvs
1655 1 288 dpm/ug cell protein, P<C0.01).
After incubation for 7 d with 3 concentrations
of HCS, only low concentration {cholesterol
0.5 mg+ml~'} of HCS increased the total num-
ber of cultured cells ws the control [(6.5
+ 1.5 X 10° cells/plate ws (4.3 1.2) X 10°
cells/plate, P<(0.01], while high concentra-
tion of cholesterol cansed a decrease in the
number of cultured cells [(2.53 0.7) X 10°
cells/plate].

Effects of PNS or proliferation of cul-
tured SMS5 PNS at the final concentrations of
100 and 400 pg-ml~"' decreased the incorpora-
tion of [*H]thymidine ws the control (1292
+260 and 9821314 vs 17741442 dpm/pg cell
protein, P<C0.05, P<(0.01), and inhibited
the increased [*H]thymidine incorporation by
HCS (41111886 and 2361+ 752 vs 282581505
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dpm/pg cell protein, both P<Z0.01}. After
incubation for 7 d, PNS decreased significantly
the total number of cultured SMC »s the con-
tral [(3.340. 7) X10%and (2. 9+0. 7} X 10° vs
(4.5 1. 03X 10" cell /plate, P<C. 05 and P<C
0.01], and also inhibited the HCS-increased
growth of SMC [(4.73+1.4) X 10, (4.1
+1.2) X 10 ws (7.21+1. 7} X 10° cells/plate,
both P<C0.01].

DISCUSSION

We {ound that HCS could stimulate the
proliferation of SMC in witro, and that PNS
could inhibit the incorporation of [*H]thymi-
dine and growth of cultured SMC increased by
HCS. PNS was
found to inhibit the necrosis of cultured vascu-
lar SMC by HCS and to reduce the *Ca up-
take in those cultured cells (submitted for
publication). We assumed thet thesei effects
had something to do with the caleium antago-
nism of PNS, because [Ca** ], influenced a

In our previous studies,

number of important cellular functions in-3 i4-31 b

7= The exact anti-

volved in atherogenesis
atherogenic mechanism of PNS and other calei-
um antagonists were not clear. Although
PNS could inhibit the progress of experimental
atherosclerosis by modulating the unbalance of
PGI,/TXB; in atherosclerotic rabbits*®, we
conclude that PNS may also prohibit the devel-
opment of atherosclerosis by depressing the

proliferation of aortic SMC.
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