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Prostaglandin E, itself is one of the most potent 37 ° C. Drugs were added by microsyringes to the scour-
pharmacologically active substances known, and we plan atcly stirred 3 ml. samples of plasma, rich in platelets, in
to investigate in detail the potemial of these more active vohunes not exceeding 0.05 ml.
synthetic compounds. It is also hoped that with an The addition of 5-HT to stirred, citrated plasma rich in
extended pharmacological profile of various synthetic platelets produced an immediate and, in low concentra-
isomers of the parent prostaglandm structures as they lions, a reversible aggregation of the platelets. As a
hccome available, compounds which show but one facet result of this the optical density of the platelet suspension
of the wide spectrum of activity presently associated with was reduced and the clmnge was found to be linearly
the prostaglandin class of compmmds will be obtained, related to/tie concentration of 5-HT added (Fig. 1). As is
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7Flaek, J. D., itamwell, P. W., and Jessap, R., Science (in the press), does not affect the ability of platetets to aggregate in tho
presence of added ADP. It is interesting to note also that
Gaddun). 17 found the pA2 value for LSD-25 with l0 mirt

contact period to be m the order of 8.7 for the antagonism
of contractions of the rat uterus induced 1)5" 5-HT. This

D-Receptor for Serotonin on compares favourably with the value of 8"5 obtained by
allowing LSD-25 to remain in contact with platelets in

Blood Platelets plasma rich in playlets for l0 rain before the aggregator
BLOOD pla_eh'ts contain a high eoueentrati,)n of 5- (5-HT) was added. The other D type receptor blocker
hydroxytrYl)tanfine or serotonin _ which they accmnulate
from the surr(mnding medium against high concentration

gradients 1)y au aelive transport mechanism 2-4. The rain 11
addition of 5-hydroxytryptamine (5-ttT) to blood causes _ .
the blood cells including platelets to form clumps _ and in /

stirred plasma rich m platelets the aggregation of / _,_- '"
l)latelcts in r,,sponse to added 5-tlT is dependent on /1
concentrations s. It has been suggested that all aggrcga-

tars of platclcts, inehuling 5-HT, ehnnp platclcts by ."
releasing the platelct adenosine diphosphate 9,_°. Recently,

Baumgartner and Born concluded that blood platelets
contain on their meml)rancs receptor sites specific for <1

5-HT and that these receptor sites are involvcd with both / _" _" : :==
platelet aggregation and the active uptake of the mnine
by the cells". The work reported here suggests that the
receptors strongly resemble the classical D-receptors for
5-ttT on the smooth muscle of the intestine.

Platelet aggregation was studied by the turbidimctric

method similar to that originally described by Bornl_ J--(.// .__._._ ._ .a --, "3and modified to record changes in optical density of plasma =-
rich in platelets in response to aggregating agents on a

potentiometric recorder",lh. Plasma rich in platelets _'ig. 1. Aggregation of blood platelets in stirred plasma rich in platelets
was prepared from sheep blood using trisodium citrate from sheep in response to added 5-hydroxytryptamine. The initial rate
(final concentration of 0"38 per cent) as previously of change in the optical density (.40D, arbitrary u/fits) is represented by

described ":4 and all experiments were carried out at the Interrupted lines. Concentrations(2)=1td_[; (3)=0"5°f5-HTIt_I.used were: (1)=2 #M;
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_ 5-HTcontr_,l let, and it has been suggested that these receptors are

responsible for the aggregation response of platelets
exposed to 5-HT in vitro% The experiments described
here suggest that the platelet 5-HT receptors are of the
classical D type, not unlike those involved in the response

1 of" the guinea-pig ileum to 5-hydroxytryptamine. The
demonstration that the response of the platelets to 5-HT
can be inhibited by agents which antagonize the action of
serotonin on plain musculature may be of clinical as well
as of fundamentally pharmacological interest. The thera-
peutic use of drugs with D-type blocking activity may

2 affect the rate of uptake of 5-HT by ghe blood platelets
and their sensitivity to the amine. The changed respon-
siveness of platelets may in turn have a significant effect
on their function in haemostasis and thrombosisS.%
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Table 1. I_'Hr_ITION OF ]'_ATE_ET AGGREGATIONINDUCED BY 5-HT AND
ADP I"NTHE PRESENCE OFSEROTONIN ANTAGONISTS OF D AND M RECEPTOR

s_s Deposition of Aerosol Particles in the
_tagon_steoneentratioR(_m_de_for_0per*_t_n_|btUonofeiumping"Nasopharyngeal Region of the HumanPlatelet clumping induced by

5-HT ADP Respiratory Tract(2.0 pM) (1"5 pM)

LSD-25 0.003 >1.000 THE interest of those concerned in any way with the
Dibenzyline O.O08 > 1,000 provision of protection against inhalation hazards, espeei-Atropine 3.4 > 1,000
]Korphine > 1,000 > 1,000 ally those associated with work with radioactive materials,
Cocaine >1,o00 >1,000 has been stimulated by the publication of the report of

• *Averages of slier more experiments, tile Task Group on Lung Dynamics for Committee II
of the International Commission on Radiological Protcc-

The blood platelet membrane is very similar to the Inem- tionL Investigations in the Health Physics and Medical
brane of the smooth muscle cells. By the use of selective Division at AERE, Harwell, into the behaviour of inhaled
adre_elytic agents it has been demonstrated that platelets radioactive aerosol particles in the human respiratory
contain alpha adrenergic receptors _,_. Born and his tract have started--with the cooperation of three volun-
colleagues _°and our own studies (F. M. and R. H. Thorp, teer subjects--with a study of deposition in the naso-
resuflts to be published) indicate that adenosine and its pharyngeal compartment. The experiments followed the
analogues which inhibit platelet aggregation in vitro are somewhat artificial procedure of earlier investigators and
also effective vasodilators in vitro. Furthermore, it has aerosols were drawn through the nose and mouth at
been demonstrated that A_DP acts at a specific receptor flow rates of 5, 10, 20, 30 and 40 l./min while the subject
si_ on the platelet membrane where it can be antagonized held his breath.
by adenosine in a competitive manner t_,_,_. The number Monodisperse particles of polystyrene ( # = 1.2), dia-
of such receptor sites has been assessed to be approxi- meter 1.6-7.3 Fm and labelled with *_Br, were used.
mately 10_ per platelet _,_. Receptors specific for 5- Small volumes (0.1 ml.) of suspensions of these particles in
hydroxytryptamine on the platelet membrane have alcohol were atomized in about 1 s to give a cloud of dry
recently been postulated, numbering about 10_ per plate- particles which was used as the test aerosol. The aerosol

.


