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Inhibitory effect of tetrahydroberberine
on platelet aggregation and thrombosis

XUAN Bo. WANG Wei', L1 De-Xin {(Department of Pharmacology,
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£gy+ Nanjing Medical College, Nanjing 210029, China)

ABSTRACT Terrahydroberberine (THB). an
alkaloid extracted from Corydalis ambigua. in-
hibited the rabbit platelet aggregation trig-
gered by arachidonic acid (AA ), ADP, and
collagen with IC., of 0.86. 1.31, and 1.10
THB reduced the
thromboxane B, { TXB.} generation in rabbit
platelet-rich plasma triggered by AA. THB
30 mg-kg~'+d~!ip for 3 or 5 d restrained the
ADP-induced platelet aggregation in rats.
THB 30 mg- kg™ '+d 'ipfor 1, 3. or 5 d inhib-
ited the AA-induced plateler aggregation in
THB 15— 30 mg-kg™' iv showed an in-
The re-
sults show that THB is a potent inhibitor of

mmoal + 7', respectively.

rats.

hibition of venous thrombosis in rats.

platelet aggregation in witro and in vive and is
a promising antithrombotic drug.
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Tetrahydroberberine {THB) is an alkaloid
extracted from Chinese herb, Corydalis am-
bigua. Our previous studies showed that
THE protected myocardium'*-*',
There is a close relation between the function
of platelet and myocardial infarction. This
study was designed to disclose the effects of
THBE on platelet aggregation and thrombaosis in
rabbits and rats using aspirin ( Asp} as refer-
ence.

ischemic

MATERIALS

THB (North-East Pharmaceutical Factory} was
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dissolved in H:S0, 0.1 mmol =L and diluted with
normal saline {NSY adjusted to pH 3. 0. Adenosine
diphosphate (ADP) and AA were products of Sigma
Ca. TXB: RIA kit was purchased from Suzhou Medi-

cal College. Asp was dissolved in NS.

METHODS AND RESULTS

Effect on platelet aggregation in tro
Platelet-rich plasma {PRP) was obhtained from
blood of 4 rabbits weighing 2.5+ 5 0.4 kg,
anticoagulated with sodium cirate (3.8 %,
1:9, vol/vol), and centrifuged at 190 g for 8
The remaining red blood cell {RBC)
precipitate of the sample was further cen-
trifuged at 1800 % g for 20 min to get plateler-
poor plasma {PPP). The platelet counts of
each PRP were adjusted 10 410 »ml~!. The
blood plateler aggregation test was performed
with ADP“' . PRP ¢. 3 ml was placed in a

cuverte and stirred with drug or control solu-

min.

tion at 37 C for 5 min. then the aggregation
agent 30 pl was added (final concentration.
AA 0.78 mmol-L~7, ADP 2 pmol *L™", and
collagen 30 pg ml~'}. Aggregation was mea-
sured with a platelet aggregometer ( Model,
PAM-2).

gregation

The transmission at maximal ag-
after an aggregating agent was
recorded THE caused a concentration -
dependent inhibition of platelet aggregation.
1C;5, values for THB inhibiting platelet agpre-
gation induced by AA, ADP. and collagen
were 0. 86, 1.31, and 1.10 mmoel * L7, re-
spectively. THB was more potent in inhibit-
ing platelet aggregation induced by AA than
by ADP and collagen {Tab 11.

Effect on platelet aggregation in «w
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Tab 1 . Effects of tetrahydroberberine ( THB ) on
rabbit platelet aggregations in wiro. #=6—7, xts.
‘P< 0. 01 vs control.

_, Plareler aggregation Inhibition
/mgaml—t
Drug/mg-ml™ = (o ¢ full scale) (%)

Aperegation induced by AA 0.78 mmol~L ™!

Control 0 T1+4 -
Asp 0. 10 2440 -
THE 0.17 5444 24
' 0. 33 26+ 8 63

0. 50 1114 84

Aggregation induced by ADP 2 pymol-L~!

Control © 6517 —
Asp 1. 00 10+ 4° —
THB 0.33 41+ ¥ 33
0. 50 26+ 7 59
0. 67 12+ 6° 82

Apggregation induced by collagen 30 pg~ml™!

Control 0 5547 —
Asp 1. 00 T3 -
THE 0. 33 3xF 44
0. 50 184" 67
0. 67 442" 93

Sprague-Dawley rats weighing 230 L+ s 24 g
were injected with control solution and THB
30mg-kg™'-d 'ip for 1, 3, or 5d. After
0.5 h, the rats were anesthetized by ip ure-
thane 1 g-kg™! and blood was obtained from
abdominal aorta. PRP and the blood platelet
aggregation test were made as described
THB 30 mg-kg '-d 'ip for 3or 5d
obviously inhibited the aggregation induced by
ADP 2 pmol-L7*. THB 30 mg-kg™'-d 'ip
for 1, 3, or 5 d also dramatically reduced the
platelet aggregation induced by AA 0. 78 mmol
«L~'(Tab 2).

Effect on TXB, generation im PRP PRP
was obtained from % rabbits weighing 2. 3+
0. 2kg. PRP 0. 3 ml and control or drug solu-
tion 10 pl were incubated at 37 'C for 5 min.
AA (0. 78 mmoal-L.7') was added. The mix-
ture was stirred for 5 min, and then the reac-

abave.

Tab 2. Effects of tetrahydroberberine { THB » 3 0 mg
+kg ' -d'ip on platelet aggregation indoced by adeno-
sine diphosphate {ADP) or arachidonic ncid (AA). =&

=10, ®+ts. "P>0.05, *P<10.05, "P<0.01 vs con-
trol.
Flateler aggregarion
Drug/ (% of full scale)
30 mg-kg~'-d™! ADP AA
{2 pmol-L ') (0.78§ mmol-L™")

Control €416 778
THE > 14d 6112 67147

® 3d 47 +1F 644 6°

X 5d 557 68+ 8"

tion was terminated by placing the tube in an
ice bath. TXB; in the supernatant was as-
saved using the RIA kit after 1800 X g for 20
min. THB 0.17—0. 33 mg-ml ™', similar to
Asp (0.1 mg+-ml™'), markedly inhibited the
TXB; generation in rabbit PRP induced by AA
(Tab 37.

Tab 3. Effects of tetrahydroberberine {THB) on AA-
Induced TXB,; In rabbit platelet-rich plasma.
+s.  “P<0. 01 vs control.

a=7, x

Drug /mg-ml™? Thromboxane B,/pg-ml™’
Contrel 0 5 793%1 165
Asp 0.10 1 413+597
THB 0.17 3 25B173r°
0. 33 2 1B31425

The model
of venous thrombosis was derived from Reyers
et .  SD rats, weighing 220+5 18 g, were
Half an
hour before aoperation, the drug or control so-

Effect on venons thrombaosis

anesthetized by ip urethane 1 g-kg™'.

lution was injected via the sublingual vein.
After 15 min, a midline abdominal incision
was made and a tight ligature was applied to
the inferior vena cava below the left renal vein
level.

The abdomen was then closed. Two
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hours after the Ligation, the abdomen was re-
opened. The thromhbus in the inferior vena
cava was gently picked out and weighed. It
was then placed at 50 C for 20 h hefore mea-
Similar to Asp, THB
inhibited the formation of venous thrombosis

(Tah 4).

suring the dry weight.

Tab 4 . Effects of tetrshydroberberine ({ THB ) oan

venous thrombosis in rats. m=7, ¥+ 5. i
0. 05, “P<ID. 01 vs control.
Drug/ Thrc.m:ﬂ:_lus weight /mg L
mg +kg—* Wet Inhibition Dry Inhibition
9D %)
Comtrol 0 9.0+2. 6 — 2.8+0-8 -
ASA 30 g.2+1.8 31.1 2.040.8 288
THB 15 5.8+2.0° 35.6 I1.8+0.6* 35.7
30 4.74+1.1°7 47.8 1.540.3° 46. 4
NISCUSSION

The results of the present study charac-
terized THB as a potent inhibitor of platelet
aggregation induced by a variety of agonists
both in witro and in vive. THB was more effec-
tive on platelet aggregation induced by AA
than by ADP in vive as well as in vitro. THB
0. 17 — 0. 33 mg - ml™" markedly reduced the
TXB, generation in rabbit PRP induced by
AA . Thedosesof THBR (0. 17— 0. 33mg
-ml™') were equal to those of THB in which
THB inhibited platelet aggregation induced by
AA. These findings revealed that THB de-
creased the synthesis of TXB;, a more stable
metablite of TXA,, indicating that THB may
affect the activity of cyclooxygenase or TXA,
synthetase at this concentration. In order to
prove THB's antithromhotic action, we stud-
ied THB with experimental model of venous
thromhosis. The present data support that
THB limits extension of venous thromhi.

The present study showed that THR is a

potent antiplatelet and antithrombotic drug.

The main mechanism may be due to its influ-
THEB
appears to he a promising remedy in prevent

ence on AA metaholism. Therefare,

ing myocardial reinfarction, stroke, or tran-
stent ischemic attacks.
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