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Abstract [J The effects of diterpene acids (i.e, pimaradienoic acid, kaurenoic acid, hydroxy-
cembratrienocic acid and dihydroxycembratetraenoic acid) on malondialdehyde generation by
rat platelets in response to thrombin were studied. All the compounds inhibited the generation of

MDA.
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The measurement of MDA in platelets can be
used as the indicator of platelet prostaglandin syn-
thesis, and it is simpler than the measurement of
prostaglandin (1, 2). MDA is concomitantly
released with 12-L-hydroxy- 5, 8, 10-heptad-
ecatrienoic acid (12-HHT) and thromboxane
A, when human platelets resuspended in artificial
media are treated with thrombin or other reagents
(2). Inplatelets, PGH,is mainly converted into
MDA, 12-HHT and TXA, (2). MDA generation
by human platelets is known to be prevented by the
inhibitors of cyclooxygenase or thromboxane
synthase such as non-steroidal anti-inflammatory
agents or imidazole derivatives (2-6),

Two diterpene acids (I, II) weresolated as
the active principles of Aralia continentalis K.,
which has been used as a folk medicine for anti
-inflammation and anti-rheumatic (7), We found
that I and I showed more stronger anti-inflam-
matory activities than phenylbutazone, utilizing

the carrageenin-induced edema test in rat (7,
10). Both structures were identified as (-)
-pimara-8 (14), 15-dien-19-oic acid (1) and

(-)-¥ ir-16-en-19-oic acid (11},

Recently, we have also isolated two new unsatur-
ated cembrane acids from Cleome viscosa L. (8),
Their structures have been established to be (1
R*, 3E, 7Z, 12K*)-20-hydroxycembra-3. 7.
15-trien-19-oic acid (III) and (3E, 7Z, 1172)-17,

20-dihydroxycembra-3, 7, 11, 15-tetraen-19-oic
acid V), Cleome viscosa (syn. C. icosandra,
Polanisa viscosa; Capparidaceae), a common weed
found in the tropics of both hemispheres, has been
used in herbal folk-medicine for headache relieving
and wounds healing (9), III or IV belonging to a
diterpene acid, was supposed to exhibit anti
-inflammatory activity, since the plant has been
used for wounds healing. Their anti-inflammatory
activities were assessed by investigating their
effects on malondialdehyde generation by rat
platelets, and were compared with 1 and II,

Washed rat platelets also released MDA in
response to thrombin as like human platelets, as
shown in Fig.1, Amounts of MDA procuced were
proportionally increased according to platelet con-
centration within 0, 2 to 1, 5x10°cells/m/.

The inhibition of diterpene acids Ito IV and
imidazole on MDA generation during thrombin
-induced aggregation of rat platelets were observed
as shown in Fig.2, All the samples strongly inhib-
ited MDA production. In order to determine 50%
inhibition concentration (ICse), the platelet concen-
tration was given to 1x10° cells/m/, and the in-
hibitor concentrations were varied. Linearization
of inhibition per cent was achieved on a logit-log
paper. Values for ICs, were drawn from Fig.2 as
following: 1, 0.18; II, 0,40; I, 0,13 IV,
0.26; imidazole, 0, 21 mg/10° cells platelets/m/l.
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Fig.1, Assay of malondialdehyde produced in

various concentration of rat platelets in
response to bovine thrombin.
Platelets prepared from nine rats were
pooled. One m! of the platelets was treat-
ed with 150 4/ (10 wunits) of bovine
thrombin at 37°C for 30 min. Amounts of
MDA produced were determined by TBA
method. Each point was duplicate data.

Although [II and IV showed the inhibition of
MDA generation aswellas T and I, it could
not conclude that [II and IV may possess anti
-inflammatory action. After isolating large
amounts of [l and IV, further studies needto
clarify their pharmacological actions.
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Fig.2, Inhibition of MDA formation by diter-
pene acids-and imidazole.
One m/ of washed rat platelets (1x10°
cells/ml) was preincubated with 0.1 m/
of inhibitor solution at 37°C for 30 min
and then 504/ (10 Units) of bobine
thrombin was added to aggregate platelets.
The reaction mixture was further incubat-
edat 37C for 30 min. Ito IV, com-
pounds I to IV, M, imidazole.
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EXPERIMENTAL METHODS

Preparation of platelet suspensions

Male Sprague-Dawley rats (250-300g) were
anaesthetized with pentobarbital (60mg/kg, i.p.)
and blood was collected by heart puncture into
plastic injectors containing 3, 13% sod. citrate to
provide a 1 in 10 dilution by blood. Platelet-rich
-plasma (PRP) was obtained by centrifugation at
140g and 10°C for 20 min. PRP was centrifuged at
600g and 10C for 20min. Platelets were suspend-
ed in phosphate buffered saline (PBS, pH 7.4).
Platelets prepared from nine rats were pooled and
the platelet number was adjusted to  1X10° cells/
m{ (TOA Automatic Platelet Counter, PL-100),
MDA formation during rat platelet aggrega-
tion

Suspended platelet (1 m/) was warmed to 37C
in small polypropylene tubes and 100! of in-
hibitor suspension was added. The mixture was
preincubated at 37°C for 30 min and then 50m/
(10U) of bovine thrombin was added. The tubes
were further incubated at 37C for 30 min. One
m/ of 3,0% thiobarbituric acid plus 0,4% sod.
dodecyl suifate in  7,5% acetic acid buffer (pH
4.0) was added to the reaction mixture, and
heated in a boiling water bath for 1hr. After cool-
ing to room temperature, extraction with butanotl
{2 m{) was carried out. Optical density of butanol
layer was determined at 534 nm in a UV /visible
spectrophotometer (Gilford, 2600).
Chemicals

Bovine thrombin (229 units per mg protein),
2~thiobarbituric acid, imidazole and sod. dodecy!
sulfate were purchased from Signia. Inhibitors were
suspended in PBS by a homogenizer.

LITERATURE CITED

1, Smith, J.B., Ingerman, C.M. and Silver, M.J.:



Diterpene Acids Effect on Malondialdehyde Generation 191

Malondialdehyde formation as an indicator of
prostaglandin production by human platelets.
J. Lab. Clin. Med., 88, 167(1976).

. Hamberg, M, Svensson, J. and Samuelsson,
E.: Prostaglandin endoperoxides. A New con-
cept concerning the mode of action and release
of prostaglandins. Proc. Nat. Acad. Sci.
USA, 71, 3824(1974) ; 72, 2994(1975).

. Vane,].R.: Nature (London) New Biol. 231,
232(1971),

. Flower, R.J. and Vane, J.R.: Inhibition of
prostaglandin biosynthesis. Biochem. Pharm-
col. 23, 1439(1974).

. Gorman, R.R.: Advances in Prostaglandin and
Thromboxane Research, ed. by Samuelsson,
B., Ramwell, P.W. and Paolletti, R., Vol.6,
417 Raven Press, N.Y. (1980).

. Mallarkey, G. and Smith, G.M.: In wvivo

10.

platelet aggregation in the rat: dependence on
extracellular divalent cation and inhibition by
non-steroidal anti-inflammatory drugs. Br.
J. Pharmac., 81, 31(1984),

. Han, B.H., Woo, ER., Park, M.H. and Han,

Y.N.: Studies on the anti-inflammatory activ-
ity of Aralia continentalis (IlI), Arch.
Pharm. Res. %,59(1985),

. Kosela, S., Ghisalberti, E.L., Jefferies, P.R.,

Skelton, B.W. and White, A .H.: Unsaturated
cembrane acids from Cleome viscosa (Cappar-
idaceae). Aust. J. Chem. 38, 1365(1985),

. Maiden, J.H., The Useful Native Plants of

Australia, Compedium Pty, Ltd. page 200
(1975).

Han, B.H., Han, Y.N,, Han, K.A., Park, M.
H. and Lee, E.O.: Studies on the anti-inflam-
matory activity of Aralia continentalis. Arch.
Pharm. Res. 6, 17(1983).



