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Effects of tetrandrine on rabbit platelet aggregation
and platelet activating Factor generation

ZHANG Min., ZHANG Le-Zhi, LU Jin-Sheng

{(Department of Pharmacology, Third Military Medical College, Chongging 630038, China)

AIM: To study the effects of tetrandrine
(Tet) on platelet aggregation and platelet ac-
tivating factor (PAF ) generation in rabbit
platelet-rich plasma (PRP)., METHODS,
The aggregation rate of platelets induced by
caleimycin {(Cal) and PAF and the inhibition
rate of Tet on platelet aggregation were mea-
sured. The amount of PAF in PRP stimulated
with Cal and treated with Tet was also mea-
sured. RESULTS: Cal 1 —8 pmol-L77 and
PAF 9.5~ 190. 5 pmol - L7 induced platelet
aggregation, At the final concentrations of 4
—64 pmol+L ™" Tet inhibited the aggregation
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induced by Cal 4 pmol-L7" and PAF 142. 9
pmol ~L7', The IC,,{95 % confidence limits)
were 8.6 (6. 0—12. 2) pmol-L.7" for Cal and
14. 0 (6. 4— 30, 4) pmol-L7! for PAF. In the
PRF aggregation by Cal. there was a marked
increase in PAF content. Tet dependented the
release of PAF from platelets by Cal in a con-
centration-dependent mannet . with IC.; of 21
(8—54) gmol-L™', CONCLUSION, The in-
hibition effect of Tet on platelet aggregation
might be concerned with the reduction of en-
dogencous PAF generation,
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Tetrandrine (Tet)}, as an effective com-
ponent of Stephania tetrandra 5 Moore'!",
have been apphed to the treatment of hyper-
tension and angina pectoris caused by coronary
heart disease. Recent researches showed that
Tet inhibited platelet aggregation, reduced the
activity of calmodulin and the generation of
thromboxane A,{TXA,). Calcium-calmodulin
systern was considered to be responsible for

these results'®,

Platelet activating factor
(PAF} can active inflammatory cells (such as
platelets, leukocytes etc), increase vascular
permeability and constrict smooth muscle. Tt
was considered that PAF mediates the third
pathway of aggregation”'. Calcimycin (Cal.
calcium ionophore A,y ) induces platelet
aggregation'”. This study is to explore the
action of Tet on platelet aggregation induced

by Cal.
MATERIALS AND METHODS

Tet was produced by Jin Hus Pharmaceuticals,
Zhejiang. Calcimycin and platelet activating factor
tPAF) were made by Sigma. All other reagents were
of AR grade.

Pletelel aggregation and PAF generation The
anticoagulant blood were taken from the auricular
artery ol rabbits. and the platelet-rich plasma (PRP)
end platelet-poor plasma (PPP) were prepared with
centrifugation. The number of platelets in PRP was
maodified to about 4 X 10° cell »mL ™" with PPP. Tet
0. 05 mL at different concentrations and normal ssline
(NS) were added to 0, 45 mL PRP, respectively. Af-
ter 5 miny Cal tfinal concentration 4 pmol+L ™'} and
PAF (final concentration 142. & pmol *L. ™'} were given
separately. The aggregation rate of platelets and the
inhibition rate of Tet on platelet aggregation were
recorded according to Born'"s method™:.

The FRP after aggregation by Cal was put into 1
mL pre-cooled acetone, shook 30 s, and kept at 4 T
for 10 min, then centrifuged 1200 X g lor 5 min at 4
C. The supernate was taken and put into 2 mL pre-
cooled chlorolorm. shook 30 s again. centriluged 1200
X g for 5 min at 4 'C. The organic layer was abstract-
ed and dried under N; [low,. stored at —20 . The

semple was redissolved in chloroform and spotted on
silica gel plate for thin-layer chromatography (TLC).
The spat ares was recorded and calculated with a TLC
scanner. The PAF content was caleulated aceording to
the standard curve of PAF™'. Fig 1 showed the rela-

tion of the PAF content and its aree under curve,
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Fig 1. PAF standard and Its area under curve with

thin-layer chromatography.
RESULTS

Platelet aggregation Induced by Cal and
PAF Both Cal (1 —8 pmol+L"?) and PAF
(5.5—190.5 pmol-L7') induced platelet ag-
gregation. Their effects were concentration-
dependent. There was a long latent time
((.125 — 8.6 min) for aggregation in Cal.
while PAF induced an immediate aggregation
with no significant difference in latent time in
all concentration used. Tet inhibited the ag-
gregation of platelets induced by Cal and PAF
(Tab 1). At the final concentrations of 4—64
pmol « L', Tet inhibited the aggregation of
platelets induced by Cal 4 pmol-L " and PAF
142, 9 pmol *L™', The 1C;, {93 % confidence
litrits ) were 8. 6 (6, 0—12. 2) pmol-L ' for
Cal and 14. 0 (6. 4—30. 4)umol-L "' for PAF.

PAF generation in platelets induced by
Cal  Cal induced platelet aggregation as well
as PAF release in a conceatration-dependent
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Tab 1. Effects of tetrandrine on aggregation of rab-
blt platelets Induced by Cal and PAF ir vitro. n =3,
Tts “P>0.05. "P<0.05. “‘P<0. 01 vs 4 umol-L'
Cal treated grovp: ‘P>>0.05. "P<{0.05. 'P<
0-01.rs PAF 142. 9 pmol -L 7" treated group.

Cal/ PAF/ Tet/ I.afent Agg.rega- [nhibition

wmol pmol pmol period/ tion rate

IS PRI Pt Y Pt min rate/%; ‘

1] — — 7.5%1.5 6.714.7 -

2 “  — 3.5%0.6 36.3+6.3 —

4 - — 1.640.3 48.3+4.5 —

8 — — 0.240.1 70.3+5.6 —

— 9.5 — — 13.042.2 —

— 19.0 — — 25.3+1.7 —

— 47.6 — —  34.3F2.1 —

- 95.2 — — 447433 —

- 142.9 — — 52.713. 3 —

- 190.5 — —  74.0%5.1 -

4 — 0 1.6x0.3 - 0

4 - 4 2.6%+1.2 - 27.24+1.8
4 — 8 35412 - 45.441.1*
4 — 16 5.3%1.1° - 66.8+7. 0°
4 — 32 u.5%x0.7T —  98.6%z.0°
4 — &4 > - 100

— 142.9 0 — - 0

— 142.9 4 -~ - 15.9411. 3
— 142.9 8 — —  24,6%11.6°
— 142.9 16 — —  53.9%x12.1
— 142.9 32 — — Azt
— 142.9 64 - — 95 1+4.2

manner. There was a markedly positive corre-
lation between the rate of platelet aggregation
induced by Cal and PAF release from aggre-
gated platelets (=0, 9507, P <0, 01), Tet
concentration-dependently inhibited PAF gen-
eration {Tab 2). The IC: (95 % confidence
limit) was 21 (8—54)pmol-L. "\,

DISCUSSION

In this study. we found that there was a
different mechanism in the platelet aggrega-
tion by Cal and PAF. It showed different la-
tent periods in platelet aggregation induced by
Cal and PAF, and a large amount of PAF re-
lease in PRP stimulated with Cal., We know

Tab 2. The release of PAF stimulated by Cal and the
effect of Tet on platelets ix vifro. n=3, T¥Xs. "P>
0-05. “P<C0.05. "P<C0.01 vs Cal 4 umol -L ™" treated
group.

Cal/umol-L~'  Tet/pmo]-L ' PAF/pg
1 — 0. 2540.04
2 — 0.81%0.08
4 — 1.59440. 24
5 — 1.8210.21
4 4 1.751+0.11°
4 3 1.574L0.17
4 16 1.2940. 04
4 3z 0. 76 £0. 04°
4 fid 0.274+0.12

that phospholipase A, is a key enzyme on the
synthesis of PAF. Cal could increase the cyto-
plasmic calcium ions of platelets through ac-
celerating the inward flow of extracellular cal-
cium ion and induce platelet aggregation‘”,
the action of cytoplasmic calcium ion elevation
maybe make phospholipase A, activated and
result in the synthesis and release of endoge-
nous PAF. Our results implied that the aggre-
gation of platelets by Cal was partly correlated
with the release of endogenous PAF. which
may be the main reason of the prolongation of
latent period and the absence of disintegration
within 10 min.

Tet could suppress platelet aggregation
induced by adenosine diphosphate { ADP),

‘B in wvitro. 1In

arachidonic acid and collagen
thiz research, we also found that Tet could
markedly inhibit the aggregation of platelets
caused by Cal and PAF as well as the release
of PAF with Cal /» vitro. These evidences in-
dicated that the inhibitory action of Tet on
platelet aggregation included the prohibition
of calcium ion inward current and PAF re-
leasew so the third pathway of platelet aggre-
gation was ended in a direct or indirect man-
e

ner'® . All these also showed that Tet could
inhibit the 3 pathways of platelet aggregation.
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As a member in the broad spectrum of
antiplatelet aggregation agent. Tet would play
an important role in the prevention and cure of
thrombotic angiocardiopathy.

1t should be mentioned that, the content
of PAF in unstimulated PRP {without Cal}
be detected

method. We could not compare the significant

could not according to our

difference of PAF release between Cal stimu-
lated and unstimulated PRP. Therefore, it is
ntcessary to develop more sensitive methods
to detect PAF content in nmol+L™" and pmol
+L 71 levels.

REFERENCES

1 Zhang HL. The pharmacclogy and clinie of terrandrime.
Chin } Hosp Pharm 1988, B, 25—6.

2 Qian ¥YM. Huang YH. Effects of tetrandrine on rabbit
plateler aggregation. thromboxane A; generation and
calmoduline activity,

Acta Pharmacol Sin 19689 L0: 6] —5.

3 Chlugnard M, Le Couedic JP, Tence M. Vargafug BB,
Benveniste . The role of platelet-activating factor in
platelet aggregarion, Nature 1979 278, 799—500.

4 Chignard M. Le Couedic [P, Vargaftig BB. Benvenate [.
Platelet- activating fector {PAF-acether) secretion {from
platelets: effect of aggregaring agents.

Br | Haemato] 1960 46: 455—64.

5 Born GVR. Aggregation of blood platelets by sdenosine
diphosphate and irs reversal. Nature 1962: 194; 9278,

6 Steaton SC, Court EN, Kingsion WP Goadby P, Kelly
CA, Duddrdge M. e af. Platelet-activating facror in

bronchoal veclar lavage fluid from asthmaric aubjects.

2

A

Eur Resgar J 1590: 3. 478—13.

7 Colard O, Breton M, Beremat (3. Arachidonate maobiliza-
ton 1n diacyl, alkvlacyl and alkenylacyl phospholipids on
stimulation of rar platelets by cthrombin and Ca?™
ionophore Ausyyr. Biochern | 1986. 233: 691—5.

8 Kinlough-Rathbone RL. Packhem MA. Rewmers HJ.
Cazenave JP, Musiard JF, Mechanisms of platelet shape
change. aggregation and release induced by collagen.
thromban, or A23, 187.

?;] Lab Clin Med 1977, 98, 707 —19.
-2

3955 2 W L/ AR IR R
nMEEETERNER RT73

Ba.pszen RIS, 2
(H=FRNEAHEEME. HR630038, PED

Hey. WiITHEB OB (TeO X 10/ RB B
PAF £ H. FE. FEEECDHA
PAF BR M/ EEANRBEEN Te M/
BERBHMPEEME; BTFHRSET Ter &b
2z M ME R Cal F B PAF &Y 810310
E., R, E4—64 pmol L' ETE. Ter
B9 B Cal 1l PAF 2/ g H. 1C,
{85 8 % 8. 6pmol L' 114, 0 pmol -L ™", Tet
ik B KAy A Cal 35 /R B3
PAF, IC. & %21.0 pmol+L~". #&ip. Tet W
Hm R BB EH S MH AEYE: PAF £ 8F
%.

XA BB E R MRS LR
BT REBE

&


http://www.cqvip.com

