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AIM: To study the effect of tumor necrosis factor
{(TNF) on platelet-derived growth factor {(PDGF)
release from bovine cerebral microvascular
endothelial cells (BCMEC), and the protection of
drugs on proliferation of bovine cerebral
microvascular smooth muscle cells { BCMSMC).
METHODS: BCMEC and BCMSMC were cultured
Effects of TNF on PDGF release from
BCMEC were investigated by crystal violet assay.
RESULTS: TNF did not promote the proliferation
of BCMSMC directly. But the posteulture medium
of BCMEC stimulated by TNF promoted the
proliferation of BCMSMC in a concentration {5 —20
pg * L1 )-dependent manner, and the mitogenic
activity was neutralized by antibody to PDGF. The
BCMSMC proliferation was increased 34 + 4 % over
control by TNF (20 pg * L7'). Imperatorin
{Imp), iso-imperatorin (iso-Imp), and 6 — (e, a-
phenylacetylpiperazinyl ) phenyl-5-methyl-4, 5-dihy-
dro3 (2H )-pyridazinone (PMDP) 1 — 100 pmol
+L ! did not affect the PDGF release from BCMEC
stimulated by TNF, but inhibited the BCMSMC
proliferation promoted by FDGF oconcentration-
dependently. CONCLUSION: TNF promoted
PDGF release from BCMEC. The proliferation of
BCMSMC stimulated by TNF must be medisted by
growth factor, such as PDGF. Imp, iso-Imp,
PMDP inhibited proliferation of BCMSMC
stimulated by PDGF.

in vitro.

Tumor necrosis factor (TNFJ, a polypeptide
with  high  biological  activity'¥,  affected

proliferation  of  cultured  bovine  cerebral
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microvascular smooth musele cells (BCMSMC)W™.
TNF promoted cultured endothelial cells ( EC)
production of platelet-derived growth factor
{(PDGF) that stimulated growth of bovine aortic
smooth muscle cells {SMC)?). The present study
was designed to examine the effect of TNF on
mitogenic activity production of BCMEC.  And the
protection of drugs on the proliferation of BCMSMC
mediated by PDGF was also studied.

MATERIALS AND METHODS

Reagents and drugs Recombinant human TNF was
from Dainippon Pharmaceutical Co.  PDGF (two isoforms
AA and BB} and anti-PDGF were purchased from Promega.
Imperatorin { Imp), iso-rnperatorio {iso-Imp), and PMDP
were synthesized ( punfied by crystallization) by Department
of Medicinal Chemistry in our College.

BCMSMC culturel®!  Early passages (P — P5) were
grown to confluence on culture plates (10° cells per well in 24-
well culture plate).  Cells reached confluence by 24 — 48 h,
and were used within 3 —~ 5 d of plating. Culture medium
consisted of modified Eagle's medium ( MEM) containing
benzylpenicillin 30 KU+ L™, streptomycin 50 mg+<L "1, and
20 % fetal calf serum (FCS). Cells were grown at 37 T in
a humidified atmosphere with flowing § % C0/95 % air.

Treatment of BCMEC with TNF  Confluent BCMEC
were washed twice with D-Hanks" solution, and ireated for 2
—~ 48 h with MEM-free serum containing various concentra-
tions of TNF. The posteulture medium was harvested and
added immediately t semiconfluent BCMSMC (10 cells per
well in 96-wel] culture plate) previcusly washed twice with D-
Hanks' sclution. BCMSMC proliferstion was determined
after a 24-h tncubation.

Mitogenesis assay The proliferation of BCMSMC was
measured as described before'?) .

Treatment of cells with drugs Cellz wer preincubated
with various concentrations (1= 100 pmol*L.™") of lmp, iso-
Imp, PMDP, and verapamil for 6 h, and then washed 3
times with DHanks' solution before treatment with stimulants
and drugs.

Immuncinhibition studies Postculture medium collected
from TNF-stimulated BCMEC was preincubated with anti-
PDGF antthody for 2 h, then the medium was transferred to
cultured BCMSMC {or proliferation assay.
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Statistics method  Stalistical analyses were made usng ¢
tests. Dlata are expressed as T 5, n was number of inde-

pendent expenrents.
RESULTS

Effect of standard PDGF ( AA, BB) on
BCMSMC proliferation  Standard PDGF promoted
BCMSMC proliferation in a dose-dependent manmer
{Tab 1).

Tab I. Effect of standard PDGF on BCMSMC proliferation
(r=6). “P<0.01 vs control.

PDGE /A Absorbance at 395 nm

pgel ! AA KB
(] 0.253=0.01] 1,253+0.011
5 0.401 +0.022¢ 0.4 +0.034°
10 D.411£0.0173 0,441 £0.022°
20 (.431+0.033 0.461 =0.023

Direct effect of TNF on proliferation of
BCMSMC  The absorbance at 595 nm of the
crystal violet fixed in the BCMSMC stimulated by
TNF was 0,158 20,009 {(# =6}, Contral 0,157
Z0.027 (n = 6. P >0.05), TNF in high
concentration (20 pg *+ L7') did not affect the
proliferation of BCMSMC cultured with MEM {ree
FCS.

Mitogenic activity of postculture mediom
collected from BCMEC stimulated by TNF

The time c¢ourse of BCMEC production of
mitogenic activity stmulated by TNF 10 pg- L7!
showed a slight increase in mitogenic activity after 2
—6 h, and the peak appeared at 24 h (Tab 2).

Tab 2. Mitogenic activity in postculture medium from TNF
{10 pg-L™ D -stimulated BCMEC {n =6).
8p>0.05, "P<0.05 vs control.

Time/ Absorbance z1 595 m % lncrease of
h Control THNF proliferation
2 0.30210.015 0.317+£0.023° 4.9
4 0.30120.014  0,330+0.0220 9.7
& 0.297£0.015 (.323-0.032" g.0

12 D.45010,033
24 0.267 £ 0,035
48 0.642 = 0.037

D. 4051 0.019" 0.0
0.326+0.0M" 21.9
0. 706 = 0, 044F q.1

Incubation of BCMSMC with postculture

medium from BCMEC stimulated with TNF led to a
concentration-dependent increasse in proliferation of

BCMSMC (Tab 3).

Tah 3. Effect of TNF on retease of mitogenic activity by
BCMEC (n=6). "P<0.05 vs control.

TNEFAug:L ™! Absorbance a1 593 nm
) 0,267 £0.035
5 0.30920.0120
U 0.32620.021%
20 0.357 £0.047"

Immunoinhibition study  Anti-PDGF anti-
body inhibited significantly the mitogenic activity of
posteulture medium from BCMEC stimulated by
TNF. The inhibitory rate was 24 =5 % (a2 =4},

Protection of drugs Incubation of BCMSMC
with Imp, iso-Imp, PMDP, and verapamil in high
concentration (100 umol - L. 7') did not affect the
proliferation of BCMSMC directly, and did not
inhibit the release of PDGF from BCMEC simulated
by TNF, but inhibited the proliferation of
BCMSMC  promoted by  posteulture
collected fraom BCMEC in a concentration-dependent

medium

manner. This kind of antagonism was also {ound in
the proliferation of BCMSMC  stimulated by
standard PDGF {Tab 4).

DISCUSSION

Early experiments showed that TNF promoted
the proliferation of SMC'Y, But the SMC culture
medium contained various kinds of serum which
were [ull of growth factors that stimulated the
prolifetation of SMC, such as PDGF. To avoid the
interference of growth factors, we used MEM free
setum during the experiment. Under this condition
TNF did not promorte the proliferation of BCMSMC
directly. but the posteulture medium from BCMEC
stimulated by TNF promoted the proliferation of
BCMSMC and this kind of effect in postcolure
medium could be neutralized by antibedy to PDGF.
Thus, PDGF are apparently released by BCMEC in
tespanse 1o 1 NF challenge. We concluded that the
promotion of TNE an BCMSMC proliferation must
be mediated by growth {actors, such as PDGF.

Time-course studies suggested that the major
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Tab 3. Antagonism of drugs on proliferation of BCMSMC stimulated by standard PDGF (20 pg-L™') and postculture mediom
of TNF (20 pg-L" ") stimutated BOMEC (#=6). "P<0.05 vs control: “P <0.05 vs contrul’.

Absorbance at 595 nm

.1 3
Drug/pumol - L PDGE AA PDGF BB TNF
Control* 0.367+0.012 0.450+0.018 0.333:0.02]
fmp 100 $.372 « 0.018° 0.37240.015" 0.153+0.033"
10 0.395+0.023" 0.382 +0.019° 0.210%0.014"
1 0.407+0,034" 0. 407 +0.023 0.230=0.018"
iso- lmp 100 0.372+0.033" 0.355=0.031F 0.175+0.017"
10 0.398 = 0,029" 0.396 £ 0.027" 0,195+ 0.019"
| 0.420+0.013° 0.422+ 0,020 0.182+0.022"
Control? 0.738£0.029
FMDP 100 0.352+0.027" 0.344 +0.013° 0.463+0.020°
i 0.387+0.015 0. 390 £0.028° 0.548 + 0026
1 0,474 £0 021 0.428£0.013 0.582+0,043¢
Verspamil 100 0.286 0,023 0.235~0.010* 0.428+0.026°
10 0.435+0.013° 0.361+0,023" 0.482£0.022¢

release of mitogenic activity occurred at 24 h with
only a slight increase in activicy at 2 - 6 h. It
appeared that a lag period may be reguired to
produce new PDGF so that the stimulatory effect of
TNF ean he fully expressed.

Imp, iso-Imp, and PMDP inhibited the
proliferation of BCMSMC stimulated by TNFE,
The drugs did not inhibit the release of PDGF from
BCMEC chalienged by TNF, bur antagonised the
promotion of PDGF un the BCMSMC prolifetation.

Similarly, caljum  channe!l  blocker verapamil
inhibited the mutogenic acnvity of PDGE in a
conceniration-dependent manner. This implied that
at least, the exist of Ca*" in cell is very important in
the acrion of PDGE,

PDGF is a chief factor that is chemotactic and
mitogenic for vascular SMCY). And the
proliferation of SMC is a central f{actor in the
etiology of heart and cerebrovascualr diseasest’,
Our data suggested that through a series of cell-cell
iiteractions, the release of main factors such as
TNF, PDGF play an important tole in vessel wall
biology. The further study abour TNF and PDGF

in the pathogenesis of heart and cerebrovascular
diseases is being done in cur Lab.
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ihibitory etfects of nifedipine on DNA and pmtem synihesis

n cultured cardiac nonmyocytes of neonatal rats’
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AIM: To observe the inhibitory effects of nifedipine
{Nif ) on cardiac nonmyocytes growth and
METHODS: Using nomnyocytes in
culture as a model, [*H]thymidine and [ *H Jieucine
inoorporation were measured, RESULTS: There
was & significant decrease in cell number and in total
cellular protein after 72-h exposure to Nif 1 pmol
-L.7 " in the presence of angiotensin Il {Ang II ).
A 48-h exposure to 1, 10, 100, 1000 nmcl-L ! of
Ang TI caused a 19 %, 35 %, 46 %, 48 %
increase in protein synthesis and 27 %, 46 %,
56 %, 57 % increase in DNA synthesis. Nif 1,
3, and 10 pmol* L™ ! were able to reduce the Ang II
100 nmol *1.” !-induced increase of protein synthesis
and DNA synthesis. CONCLUSION: Nif had a
direct inhibitory action on the growth of
nonmyocytes, which was related to the regression of
cardical hypertrophy.

proliferation.

The cardiac nonmyocytes are mportant in the
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patheophysioclogy of left ventricular bypertrophy
( LVH Y. The
represents a cascade of biochemical events ieading to
the generation of angiotensin 1 {(Ang 1 ). Local
generation of autocrine or paractine actions of
Ang II have been shown in the heart!®. It has
been proposed that Ang [ paricipates in the
mechanisms of structural cellular  changes by
enhancing cell growth in LVH .
(Nif),
showed a conspicuous LVH regression: Potential
explanation for the mechamism of action of Nif in
this situation included the effect of blood pressure
reduction and direct effects on the myocardium. In

renin-angiotensin - system

Nifedipine

an dihydropyridine calcium antagonist,
(4]

thiz experiment, we observed the effects of Nif on
the growth of cardiac nonmyocytes by using cardiac

nonmyocytes in culture as a model, which may
partly explain the benelical effects of Nif in LVH.

MATERIALS AND METHODS

Tissue colture  Monolayer cultured cardiac nonmyocvies
of neomatal rats were prepared as previously described'®.
Brefly, fragments of ventricles of 2 — 4 d old neonatal rats
were aseplically rernoved and tissue fragments were placed in
Hanks' soluoon.  The vells were isolated with 0.06 %
trypsin at 37 T . Uultures of cardiac nonmyoeytes were
prepared passing twice the cells adherent w the caliure dish

during the preplaung procedure.  Unul the sevond passage.
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