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LIBERATION OF g~LIPOPROTEIN, ALKALINE PHOSPHATASE,
AND 5'-NUCLEOTIDASE FROM PLATELETS IN RESPONSE
TO AGGREGATION INDUCED BY ADRENALIN

A. L. Storozhev and D, M. Zubairov UDC 612,111.7.015.1-06:612.452,018

During aggregation induced by adrenalin, g~lipoprotein, alkaline phosphatase, 5'-nucleotidase,

and factor 3 are liberated from the platelets. The electrophoretic mobility of platelet alkaline
phosphatase is the same as that of the g-lipoprotein. This suggests that the g-lipoprotein, alkaline
phosphatase, and 5'-nucleotidase are structural components of platelet material carrying the fac-
tor 3 activity.

KEY WORDS: platelets; adrenalin; g-lipoprotein; alkaline phosphatase; 5'-nucleotidase,

One of the most important consequences of reactions associated with emergence in neurohumoral regula-
tion of blood clotting is the secretion of adrenalin by the adrenals [4]. The increased liberation of adrenalin
into the blood stream causes the development of a hypercoagulemic reaction, the time of which coincides with
that of increased activity of alkaline phosphatase and 5'-nucleotidase in the blood plasma [2, 3]. During adren-
alin~induced aggregation of platelets, platelet factor 3 is liberated [13], whereas 5'-nucleotidase and 80% of the
alkaline phosphatase are bound with membrane structures which possess factor 3 activity [7].

It is possible that 5'-nucleotidase and alkaline phosphatase are indicators of the appearance of fragments
of platelet membranes in the blood stream during the reaction of adrenalin-induced aggregation of platelets.
This paper describes an attempt to verify this hypothesis experimentally,

EXPERIMENTAL METHOD

Blood taken from the femoral artery of dogs was stabilized with 3.8% of sodium citrate (9 :1) to study the
platelet release reaction in the presence of plasma, or with EDTA solution (7.5 ml of 0,077 M EDTA +92.5 ml
blood) to study the reaction in buffer solution, pH 7.4, Platelet-rich plasma was obtained from blood by centri-
fugation at 12°C (280 g, 25 min), A suspension of washed platelets was prepared by Dechavanne's method [11],
Platelet-rich plasma, stabilized with EDTA, was centrifuged at 12°C (500 g, 30 min) and the residue of platelets
was rinsed twice with a solution containing 139 mM NacCl, 5 mM KCI, 5 mM glucose, 15 mM Tris-HCl, pH 7.4,
and 0.5% bovine albumin, and mixed with 77 mM EDTA in the ratio of 49 :1., The washed platelets were sus-
pended in the same buffer without EDTA. The morphological control and counting the platelets in the suspen~
sions were carried out by phase-contrast microscopy in a Goryaev's counting chamber,

The platelet release reaction was induced by a 5.4-107* M (final concentration) solution of adrenalin hy-
drochloride in the cell of an aggregometer at 37°C, with constant mixing for 15 min, To reproduce the release
reaction in buffer at pH 7.4, fibrinogen and CaCl, up to final concentrations of 3.75 mg/ml and 4 - 1074 M respec~
tively were added to the platelet suspension in addition to adrenalin, Aggregation was recorded automatically
by the nephelometric aggregometer. At the end of 15 min the contents of the cells were centrifuged at 4°C
(5000g, 30 min). Activity of alkaline p-nitrophenylphosphatase [10], alkaline g-glycerophosphatase [1], 5'-
nucleotidase, and platelet factor 3 [5] was determined in the supernatant, The results were subjected to statis-~
tical analysis [8].
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Fig, 1. Platelet aggregation induced by adrenalin: 1) in buffer solution, pH 7.4; 2)
in citrated plasma. Abscissa, time (in min); ordinate, optical density (in%).

Fig. 2. Electrophoresis of lipoproteins and alkaline phosphatase of extrathrom-
bocytic medium: a, b) lipoproteinogram before and after action of adrenalin on
platelets, respectively; c) alkaline phosphatase after action of adrenalin on plate-
lets. 1) Boundary between 3% and 3% gels with different buffers; 2) boundary be-
tween 3% and 5% gels; 3) boundary between 5% and 10% gels. I) Complex of albu~
min with nonesterified fatty acids from bovine albumin preparation; II) g-LP; III}
alkaline phosphatase. Arrow indicates direction toward finish,

TABLE 1, Secretion of Phosphohydrolases
and Factor 3 of Platelets during Adrenalin-
Induced Aggregation (M + m)

Activity released from
1+ 10" platelets
(in units)

Enzymes
incitrated |in buffer
plasma soln.,pH 7.4

Alkaline p-nitrophenyl=-

phosphatase 0,27+0,09 | 0,20=0,04
Alkaline 8 -glycerophos-

phatase 0,40+0,07 | 0,47%0,06
5'=Nucleotidase 0,53%£0,03 | 0,39+0,13
Activity of factor 3 23,4+2,4* | 591+£0,4*

*m % of initial activity.

To detect lipoproteins (LP) the supernatant was stained with Sudan Black B [12] and subjected to disk
electrophoresis with a rod {17} in a four-layered polyacrylamide gel [6] with a current of 5 mA applied to the
tube (4°C, 1 h). The rods were then removed from the gels and 0,1% iodine solution in 7% acetic acid was
poured into the resulting hole. Lipoproteins stained with Sudan Black B not clearly distinguishable after elec-
trophoresis were fixed with iodine solution and stained [15], Chylomicrons remained at the starting line, next
followed pre-pg-LP; p~LP were found on the boundary between the 3% and 5% gels, a-LP at the boundary be-
tween the 5% and 10% gels, and the lowest band of all consisted of a complex of albumin with nonesterified fatty
acids, In parallel tests of the supernatant by disk electrophoresis, alkaline phosphatase activity was subse-
quently detected by the azo-coupling method [9]. The disks after electrophoresis were examined by direct
densitography in the MF-4 microphotometer.

EXPERIMENTAL RESULTS AND DISCUSSION

Aggregation of platelets induced by adrenalin (1) was accompanied by release of factor 3, parallel with
the liberation of alkaline phosphatase and of 5'-nucleotidase in both citrated plasma and buffer solution, pH 7.4
(Table 1). The ability of platelets suspended in buffer, pH 7.4, to aggregate was much lower than in citrated
plasma (Fig. 1). In the buffer solution, moreover, less of the factor 3 and 5'-nucleotidase was liberated. The
release reaction in buffer solution was accompanied by the appearance of an additional fraction in the g-LP
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zone of the electrolipoproteinograms (Fig. 2a, b). Alkaline phosphatase was discovered by electrophoresis
after the original material had been concentrated 20-fold by lyopholization, and its mobility was the same as
that of g-LP (Fig. 2¢).

It was also shown previously [13, 16] that the quantity of factor 3 released into a medium containing
platelets is proportional to the intensity of aggregation., The released g-LP is evidently the carrier of activity
of platelet factor 3, which is known to be phospholipoprotein in nature., The identical electrophoretic mobility
of p-LP and alkaline phosphatase indicates that these are structurally connected components, probably of the
platelet plasma membrane, '

Platelet aggregation induced by adrenalin is thus accompanied by liberation of g-LP, alkaline phospha-
tase, and 5'-nucleotidase into the blood stream. The hypercoagulemic reaction and increased activity of alka-
line phosphatase and 5'-nucleotidase in the blood plasma after intravenous injection of adrenalin may perhaps
be partly the result of the action of adrenalin on the platelets,
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