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Effect of new—breviscapine on fibrinolysis and anticoagulation of human

vascular endothelial cells’
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ABSTRACT  Cultured confluent humun umbilical
vein endothelial cells  were incubated  with
new—hreviscapine (NB). a flavonoid consisting of
4—-OH—scutellarin—7—G—glucuronide (C;;H,;,0 ;) and
FeCl,. MgCl. and CaCl.. which is first extracted
from  FErigeron breviscapus (Vant) Hand—-Mazz
China. @ 6.25. 125 23, 50, 100, and 1 000
pg - ml™. The releases of tissue—type plasminogen
aclivator (t—-PA). and epoprostenol (Epo) from
endothebal cells were stimulated by NB. but no sig-
nificant effect of plasmunogen activator inhibiter
{PAT) activity was seen. NB 25-1 000 gg - mlI™' m-
duced 2 production of thrombomodulin ¢TM} within
the cells. an expression of TM on the surface of the
cells, and a release of TM from the cells. Qur ddata
provide a new evidence that NB is a stimulant to
fibrinolysis and anticoagulation of endothelial cells,

KEY WORDS new—hrevjscapine:  fibrinolysis:
vascular  endothelium:  tissue—type  plasminogen
activator:  epoprostencls  cultured  cells!  anti—
coagulants

New—breviscapine (NB) with a chemical
formula C;,H;,0,;, is a flavonoid consisting
of 4—0OH=scutellarin—7—0O—glucuronide and
some kinds of salts {Ferric chloride. Magne-
siumm chloride and Calcium chloride). which is
extracted from Erigeron breviscapus (Vant)
Hand—Mazz!". It has been reported that NB
had strong antiplatelet effects. including the
inhibition of platelet activation induced by
adenosine diphosphate (ADP), thrombin.
arachidonic acid. and calcium 1onophore
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calcimycin (A—23187), and the inhibition of
production or release of thromboxane B, and
S—hydroxyiryptamine by platelets in viere'™,
It also had an inhibitory effect on thrombus
formation in vivo'®. But whether NB has a
modulation effect on endothelial function has
not been reported yet. ln this study, we in-
vestigated the effect of NB on the fibrinolysis
and anticoagulation of cultured human
umbilical endothelial cells (HUVEC).

MATERIALS AND METHODS

Culture and treatment of endothelial
cells Primary cultures of HUVEC were pre-
pared by the method of Jaffe. er af**. Cul-
tured confluent HUVEC in flask were washed
with RPM1-1640 medium (J R Scientific) for
3 umes. and divided into 8 groups (3 flasks
were used for each group). The cells were in-
cubated at 37C with NB (gifted by ZHANG
Ren—Wei. Yunnan Provincial lnstitute of
Materia Medica) in serum free medium at con-
centrations of 0, 6.25. 12,5, 25, 50. 100,
and 1000 ug- mi™', respectively. In addition.
another group of HUVEC was ireated with
NB 100 pg - ml™ and dactinomyein (Sigma)
Spug - ml™. The conditioned medium was col-
lected at 10 min. 4-h. and 24-h after
incubation and centrifuged at 10 000 < g for 3
tnin to remove detached cells. and cellalar
debris: and was used in the determination for
t-PA. PAl. Epo. and TM. After 24-h
incubation, the cells were collectad and treat-
ed as previously described®™.

Protein purification and iodination A
monoclonal antibody specific to human TM,
natned SZ—-53. was prepared and identified as



http://www.cqvip.com

£ 240 -

dEBEFH Actu Pharmacologica Sinica

1992 May. 13 (3)

previously described™. SZ~53 IgG was puri-
fied from the ascitic fluid by affinity
chromatography using protein—-A Sepharose
4B (Pharmacia). Both purified SZ—-53 1eG
and another monoclonal antibody against
human t—PA {Immunotech) were labled with
{'**I) by the iodogen procedure'”.
Measurement of +—PA. PAI, TM, and
Epo T—PA antigen in the conditioned me-
dium and the lysate of HUVEC were meas-
ured by immunoradioassay®. PAI activity
was determined by tutration with purified
t—PA (provided by Dr D Collen, University
of Leuven. Belgium) and measurement of re-
maining t—PA activity'™. One¢ unit of PAI ac-
tivity was defined as the amount of inhibitor
that neutralises one unit of (—PA activity.
The molecular number and activity of TM on
the surface of HUVEC were determined by
RIAYY  and chromogenic assay'™, respec—
tively. One unit of TM activity was defined as
1 nmol - 17! activated protein C formed / ml
of incubation mixture per min. TM in condi-
tioned medium was determined by Sandiwich

method''"’. 6—Keto—prostagladin F, alpha
{(6—keto—PGF,; alpha). a stable metabolite
of Epo, was measured by RIA"™. The

amount of 6—keto—PGF,
represent the level of Epo.

Statistics Al measurements were ex-
pressed as x + 5. The significances were evalu-
ated by ¢ test.

alpha was used to

RESULTS

Effects of NB on release and production of
t—-PA and PAI by HUVEC Increasing
amounts of NB caused an increasingly
stimulative effect on t—PA release at 10 min,
4—h, and 24-h after incubation. The
amounis of t—PA within HUVEC reduced af-
ter 24=h of incubation when the amount of
NB was added. PAI activity in conditioned
medium did not show significant change in all
eronns treated with NB, “although a slight de-

crease in PAI activity was observed in several
groups treated with NB 25—1000 ug - ml .
These results indicate that NB stimulates the
release of t—PA from HUVEC.

Effects of NB on TM of HUVEC The
effects of NB on release and production of TM
by HUVEC were found to be concentration—
dependent. After treatment with NB 25—1000
ug - ml™', the amounts of TM were increased
not only within the cells, but in conditioned
medium as well. Moreover, both the molecu-
lar number and activity of TM on the surface
of the cells were also increased, which were in
parallel to the increasing amounts of NB.
These results show that NB induces produc-
tion and release of TM by HUVEC.

In addition. when HUVEC were treated
with both NB and dactinomycin, the amounts
of TM within the cells were reduced about
75% as compared with that treated with NB
alone. Our data indicated that dactinomycin
can abolish NB~induced production of TM by
HUVEC. This means that NB—induced pro-
duction of TM by HUVEC appears to be in-
volved the promotion of DNA transcription
within the cells.

Tab 1. Effects of new—breviscapine on molecular num-
ber and activity of thrombomodulin on surface of

HUVEC. »n=3, x £ 5 "P=005 “"P<0.05
*T* P < 0.01 v conirol.
Molecular numbers
pg - ml of TM / surface TM / unit * m|™
per HUYEC
0 38 000 £ 2 200 121+12
6.25 38 600+ 2 3007 135+ 1.4°
12.5 373004 600" iz9+21*
25 30 600 £ 4 000" 142122
50 72000+ 6 600" 16.211.5
100 89300+ 4 7007 195112
1 000 116000 +6 70077 MqE12.010

Effects of NB on production and release of
Epo Incubation of HUVEC with NB
25-1000 ¢g  ml' led to an- increase in
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Fig 1. Effects of new—breviscapine {NB} on preduction
and rekease of tissue—type plasminogen activator {(—PA)
and thrombomodulin {TM) by HU¥EC. t—PA and
TM™ in cell culture medium after 10—min ('), 4-h
(@®). and 24-h 1| - )} incubation of HUVEC with
NB. and ¢ PA or TM within the celis after 24—h
incubation ([ ]) , #=3, ¥ = 5 “P>005 *P<0.05,
“*P <0.01 vs control.

release of Epo at 10 min and 24—h, but a de-
crease in the release of Epo was seen at 4—h of
incubation. The amount of Epo within
HUMEC was also decreased after 24—h of
incubation.

DISCUSSION

Both TM and Epo derived from
endothelial cells are potent anticoagulants'',
From Chinese traditional herbal drugs, we
found that NB is a new stimulator to express
TM by HUVEC. so it may be useful in the
study of the mechanism of TM expression. In
this study. a delayed period of Epo release for
several hours between the rapid release phase
and slow relesse phase was observed when
HUVEC were treated with NB 100 and | 000
pug - ml”. The mechanism is not clear. It
should be noted that Epo synthesis in
endothelial cells is variable and is regulated by
many factors including “ self—regulation” via
the inhibitory effect of Epo on its own synthe-
sis In endothehal cells by inducing an increase
of cAMP concentration". We supposed that
NB induces rapid release of Epo from
HUVEC at 10 min. and then Epo in condi-
tioned medinm inhibits the production and re-
lease of Epo by the cells at 4—h via “self—regu-
lahon™ , once depression phase is over. a
stimulation phase appears by turns. Qur data
provide a new evidence that NB enhances

Tab 2. Effects of new—bteviscapine on production and release of 6—ketn—PGF,, by HUVEC. #=3, ¥ = =

TP=0.05, TTP<OS5. TP <001 v controi.

New—breviscapine /

6—Keto—prostaglandin F| alpha . pg - mI™'

- ml In conditioned medium Withn HUVEC
HE 10 min 4h 24 h 24 h
0 20202 20+19 I55+232 64u+74
6.25 21+0.2° 195+271°" 27.1=31 645=648"
12.5 212027 220267 33.9x4.3° GERE S
25 3404 te5r1.7° WI+3ET 539+3.7°
50 36t09 150+149° 6.2+ 517" 49.1+31°
100 4.2+04"" 10521177 4da-a8" 324d4=-43"
1 000 7EX05T 1.gx0y* 47.2x 46" 3129
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fibrinolysis and anticoagulation of HUVEC phenomenon  und  relationship  to  plasma
via increases in t—PA and Epo release. and fibrinolysis. Bfood 1987, 69 : 134853,

TM expression by the cells. [n light of the ef-
fects of NB on the modulation of endothelial
cell function and on the inhibition of platelet

activation and thrombus formation.

W Lon-

sider thut NB may be served as a poient
antithrombotic agent.
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