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Differential effects of new breviscapine on arachidonic acid metabolisms in

blood cells and in endothelial cells
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ABSTRACT New breviscapine {(MNB) is the scluble
sodium and calcium salts of 4—scutellarin—
7—glucurconide extracted from the Chinese herb
Erigeron breviscapus (Vant) Hand—Mazz. It inhibited
platelet thromboxane B, production without altera-
tion of HETE. It also inhibited 6—kestoprostaglandin
F,, producion by endothelial cells. For

leukocytes, NB did not affect thromboxane B, pro-

duction. However, it potentiated the effect of
calcimycin in stimulating LTB, formation, These re-
sults indicate that NB exerts differential effects on the
arachidonic acid metabelism in different blood cells
and endothelial cells.
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Many non—steroidal anti-inflammatory drugs
inhibited the cyclooxygenase pathway of arachidonic
acid metabolism. The
cyclooxygenase of different cell types seemed io be
quite diverse'*® Qn the other hand, non—steroidal
anti—inflammatory drugs increased leukotriens forma-
tion in neutrophils'”. New breviscapine (NB) is the
soluble sodium and calcium salts of 4—
scutellarin—7—o—glucuronide. a compound extracied
from a Chincse herb Erigeron breviscapus (Vant)
Hand—Mazz'¥, which has been used in the treatmeng
of occlusive cerebral vascular discases. Our previous
studies demonstrated thal NB exerted a remarkable
activity against platelets in vizro and against thrombus
formaulion in vive'>®. The present study was to com-
pare the effects of NB on cyclooxygenase and /or
lipoxygenase pathways of arachidonic acid
metabolism in platelets, leukocytes, and endothelial
cells and to investigate its pharmacologic significance,

sensitivities of the
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MATERIALS AND METHODS

NB was extracted by Dr LIN Yin—Yue of
Yunnan Institute of Materia Medica. Iis purity was
95%; the other 5% is apigenin—7—o—glucuronide.
Arachidonic  acid  (Fluka). dextran  T3500
(Pharmacia), calcimycin and collagenase (Sigma),
thrombin (Tianjing Biochemical Factory). The
radioimmunoassay kits for thromboxane B, (TXB,)
and 6—ketoprostaglandin F,, (6—keto PGF,,) were
prepared laboratory™®. The enzyme
immunoassay kit for leukotriene B, {(LTB,) was a gift
from Dr ¥ Maclouf, Unité 150 INSERM, France.

Preparation and stimulation of washed platelets
Blood was drawn inic 2% WNa,EDTA (vol : vol,
9 : 1). The platelet—rich plasma {PRP) was taken al-
ter centrifugation for 10 min at 120x g.  After washed
twice, the platelets were adjusted to 2x 10"
platelets+ L~!, preincubated with NB | mg* mI™' at .
37C for 10 min, then incubated with calcimycin 20
umol* L™ for 20 min, Finally an equal volume of
methanol / acetonitrile containing PGB, was added
and the mixture was centrifuged to ocollect the
sopernatant for measurement of TXB, and
hydroxyeicosatetraenoic acid (HETE).

Preparation and stimulation of Jemkocytes Blood
was collected into 3 8% trisodium citrate. After re-
moving the PRP, the remaining blood was mixed

in  our
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with 2% dextran T500 to precipitaic the red cells,
The leukocytes suspended at 1x 10'° cells« L™ were
incubated with CaCl, 2 umole L™ at 37C for 5
min. and with calcimycin 2 ymol+ L™ for another 3
min. The reaction was terminated by the addition of
the equal volume of methanol / acetonitrile. The
supernatant was collected after centrifugation for 20
min at 500x g,

Endothelial cells culture and treatment Human
umbilical vein endothelial cells were isolated and cul
tured according to the method previowsly described
with slight modification®®, The cell monolayer was
incubated with NB 1 mg+ ml™' at 37C for 30 min.
then with bovine thrombin 0.1 ITU+ mI”? for another
5 min. The solution was collected for analysis.

Radicimmuncassay for TXB, amd 6 keto—
PGF,, The samples {or standard), '*I-labeled
TXB, or 6-keto—PGF tracer and the corre-
sponding antibody were mixed and incubated over-
night at 4T ., Separation of the bound from free
ligand was pe:sformed by adding polyethylene glycol
4000 After centrifugation at 500= g for 30 min. the
sopernatant was removed and the pellet of 'ZI-
labeled TXB;, or 6—keto—PGF,, tracer combined
with antibody was connted in a gamma counter”®,

Enzymeimmumoassay for LTB,
standard), LTB, acetylcholinesterase tracer and
LTH, antiserum werc added to the plates which had
been coated with the mouse monoclonal antibody
against rabbit 1gG and incubated for 18 h at 4T,
then the plates were washed, After Ellman’s reagent
was added, the plates were read at 412 nm wave-
length in the enzyme immunbassay kit,

HETE measurement by HPLC HETE in the
platelet supernatant was separated and quentified by
reverse phase HPLC with a C18 silica pel column and
a solvent of acetonitrile—methancl-water {5 : 3 : 2),
PGB, was monitored with an vy photometer at 280
nm and HETE was monitored at 237 nm. The HETE
concentration was calculated in comparison with the
standard of HETE,

Statistics  Statistical apalysis for significance
was calculated using ¢ test.

Samples (or

RESULTS

Effect of NB on platelet arachidonic aeid
metabolism  The concentrations of TXB, and
HETE in wuntreaied platelet suspension were 0.33
+* 007 and 0.10+ 008 ng per 2x 10" platelets.
respectively, They were remarkably altered in the
presence of NB., When platelets were stimulated by
calcimycin. the levels of TXB, and HETE were in-
creased to 47t 1.1 and 1,1+ 04 ng per 2x 107
platelets, respectively, The increase of platelet
TXB, due to calcimycin was significantly suppressed
to 1.6+ 1.3 ng per 2x 107 platelets by NB with IC;,
being 0.5 0.21 mg+ mi™, but that of HETE was not
remarkably affected (Tab |).

Effect of new breviscapine {NB) on platelet
‘P> 005 vy

Tab 1.
arachidonic aeid metabolism. x * &

control; P> 0,05 YP<0.01 vs calcimyein 2
pmole L7
L TXB,, HETE,
biB;n]—l Cfn?yﬁlﬂ‘ ng /s 2x 10° platelets
me H n=7 n=6
¢ 0 033+ 007  0.10% 0.08
1 0 0.50% 0.27° 0.09%0.04"
0 2 47+ 1.1 1.1+ 0.4
1 2 163 137 08+ 03"

Effect of NB on epoprostencol formation by
endothelinl cells NB blocked the cyclooxygenase of
endothelial cells. When the endothelial cells were
stimulated by thrombin 0.5 TU+ ml™', the amount of
6—keto—PGF,, (a stable derivative of epoprostenol)
secreted into the medium was 5.2+ 1.2 ng+ ml!
(n=6). If the monolayer of endothelial cells was
pretreated with NB 1 mg- mi™ hefore adding
thrombin, the amount of 6—keto—PGF,, was de-
creased to 4.0+ 0.6 ng* mI™t (n=6, P<0.05),

Effect of NB on leukoeyte arachidonic acid
metabolium  The amount of TXB, produced by
calcimycin—stimulated leukocytes was 0.57f 028 ng
per 10° cells {r=6). If leukocytes were pretreated
with NB 1 mg+ mi{™ before adding calcimycin, the
TXB, concentration was 0.8+ 03 ng per 10° cells
(n=06) withomt significant alieration. On the other
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hand. the produciion of LTB, by lenkocytes which
were stimulated by calcimycin was 0.7+ 0.5 ng per
10° cells (n=6), NB alope did not stimolate
lenkocyte LTB, production. when
leukocytes were iocubated with 2 jmole L™

calcimycin and NB | mg+ ml™", the LTB, produc-
tion was increased to as high as 6.0% 1.1 og per 10°

cells (n=6. P<0.01). This enhancing effect was pos-
itively related to the NB concentration (Fig 1).

However.
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Fig 1. Effect of new breviscapine on the production of

leskotricne B, (LTB,) by leukocytes stimulated by 2

jmol+ L' cakimycin p=6, ¥t 5 P>0.05
*""P< 0.01 vs control.

DISCUSSION

Io the present study we also measured the
leukocyte LTC, value and found that NB had a
similar effect on LTC, production 1o that on LTB,,

NB itself did not stimulate leukocyte LTC, for-
mation. In the presence of 0, 0.25, and 2 mg+ ml™'
of NB, stimunlation of leukocyle suspension with
cakimycin 2 janol» L™ resulted in LTC, formation
of 1.2, 43, and 6.5 ng per 1{V cells, respectively.
But the data were insufficient for statistical analysis.
The mechanism by which NB enhance LT formation
by leukocytes stimulated by calcimycin was unlikely
due to a simple re—direction of substrate arachidonic
acid from the cyclooxygenase pathway to the
lipoxygenase pathway. because NB alone could not
augment leukotriene formation, It has been reported
that protein kinase C alone was not capable of in
ducing LTB, formation in human leutrophil. it

appreared necessary (o couple the increased
intracellolar Ca®* to LTB, formation'. Whether
NB potentiated 5—lipoxygemase via activation of pro-
tein kinase C remains o be confirmed. In our pre-
vious studies, we have found that NB could markedly
inhibit the platelet activation induced by many
agomnists®. However. the inhibition of epoprostenol
and the angmentation of leukotrienes might offset the
benefits of anti—thrombosis of NB.

In contrast to many of oiber enzymes in the
arachidonic acid cascade which did oot require
activation and their activity was dependent solely on
thc generation of arachidonic acid, there was such a
requirement for the aciivation of lLipoxygenase.
LTB, could be formed in in vitro experuments only
when leukocytes were provided with relatively large
amount of arachidonic acid extracellularly and /or
calcimycin'!™'? A few other stimuli (¢g. opsoninized
zymosan or IMLP) induced only a low and quile vari
able level of lipoxygenase products in leukocytes. The
differential effects of NB on different types of bloed
cells and endothelial cells. especially its stirongly en-
hancing LTB, formation by
calcimycin—stimulated lenkocytes. would be of some
importance in biochemical and pharmacological re-
searches of arachidonic acid metabolism,

aclion on
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and praziquantel on succinate
and malate dehydrogenase in

Echinococcus granulosus cysts harbored in mice

XJAO Shu—Hua. FENG Jian—Jun, GUO Hui—Fang, JIAO Pei-Ying, Yao Min—Yi
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ABSTRACT  Echinococcus gramudosus cyst wall pos-
sesses high biochemical activilies of malate
dehydrogenase (MD) and fumarate reductase (FR).
bul low activity of succinate dehydrogenase (SD),
suggesting thal the cyst wall may utilize a partial re-
verse (ricarboxylic acid cycle. When infected mice
were given infragastrically with mebendazole, 25-350
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mg+ kg'* d7', albendazole 300 mg+ kg™'* d”' or
praziquantel 500 mg- kg™'s 47 for 7-14d, mo ap
parent effecis on SD and FR. activities of the cyst wall
were found. while the MD activity was suppressed by
all the 3 drugs. the inhibition rates being
34.6—61.6% 598%, and 50.6%, respectively. The
results suggested that MDD may not be an mmportant
target for the antihydatidosis drugs,
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