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Among the formed elements of the blood, the struc- 
ture, composition, and metabolism of the thrombocytes 
(blood platelets) have been least studied. We need only 
point out that up to now it has not been conclusively 
established whethe~ the platelets are cells or fragments 
of the cytoplasm of megakaryocytes, and that the ques- 
tion of whether a nucleus is present in these dements 
also has not been entirely settled. Negative results ob- 
tained in searching for desoxyribonucleic acid in plate- 
lets by various chemical and histochemical methods 
caused Maupin [2] to classify them as ,,incomplete" 

cells. 
It iS well known, however, that these formed ele- 

ments are characterized by the presence of several 
enzymes [2], and play a substantial role in the process of 
blood coagulation. 

As noted abovel the metabolism of platelets has not 
been extensively studied. Tullis [3], who found only in- 
significant glucose and oxygen consumption and lactic 
acid accumulation, believes that platelets have little or 
no metabolic ac-tivity. Other authors, however, hold the 
opposite view [1 ]. 

M E T H O D  AND RESULTS 

Experiments were conducted on platelets removed 
from the blood of donors on the same day it was drawn, 
by the method of two-step centrifugation in a refrigerated 
centrifuge at +4 ~ . For the prevention of agglutination 
and traumatization of platelets, a solution of Trilon B 
(the disodium salt of ethylenediaminetetraacetic acid) 
was added to the suspension. From 800,000 to 3,000,00s 
platelets were contained in 1 m m  of suspension. The 
platelet suspension in plasma was of a high degree of 
purity. 

The platelet suspension was studied on the day it 
was prepared, or the day following. Respiration was de- 
termined manometrically in a Wath~g apparatus with 
the flasks saturated with oxygen; glycolysis, from the 
accumulation of lactic acid, the amount of which was 
determined cotorimetrically with p- hydroxyphenyl; 

sugar, by the method of Hagedom and Jensen ~, with 
cadmium reagent; and ATP, after an 8-minute hydro- 
lysis of a triehloroacetic filtrate in 1N HC1, for in- 
organic phosphate, by the method of Piske and 8ubba- 
row. 

RESU LT S 

It was found that platelets consume oxygen and have 
the capacity for glycolysis. It is characteristic that, like 
leukocytes (granulocytes), platelets carry on glycolysis 
under both aerobic and anaerobic conditions, anaerobic 
glycolysis being considerably more intense than aerobic 
(Table 1). 

The values cited are for 1 ml of densely packed 
platelets incubated for two hours. It is likewise charac- 
teristic that the addition of glucose caused a depression 
of oxygen consumption by the platelets (see figure). 

A depression of respiration was observed following 
the addition of various amounts of glucose (Table 2). 

The concentration of sugar in the platelets, and the 
consumption of sugar during incubation were small. 
When glucose was added to the platelet suspension, its 
consumption increased, especially under anaerobic con- 
ditions, in comparison with samples to whmh glucose 
was not added although not all the glucose in the 
latter samples was utilized. 

TABLE 1. Respiration and Glycolysis by Platelets 
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The data presented show that platelets possess rather 
vigorous energy metabolism. 
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TABLE 2. Effect of Various Concentrations of Glucose on Respiration and Glycolysis by Platelets 

Respiration and glycolysis 

O~ consumption in pl per hour 

Glycolysis (increase in lactic acid per 
mg in 2 hr). 

no glucose 
added 

1,836 

6.4 

Composition of samples 
glucose added 

200 rag% 600 rag% 

1,532 1,668 

7.2 6.0 

4,000 mg% 

1,338 

9.6 

TABLE 3. 

Indices 

Respiration and Glycolysls by Platelets During Storage (series no. 8) 
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Figure. Reduction in 0 z consumption by a platelet  suspension following 
addition of glucose, a - Samples without additional glucose; b - Samples 
with additional glucose. 

Subsequent experiments were for the purpose of de- 
termining whether it is possible to keep platelets in a 
viable condition. To this end, our tbxombocyte sus- 
pension was divided up into Individual samples, which 
were stored in the refrigerator at + 4* - + 6* for ten 
days, and examined on the first, fifth, and tenth day of 
storage. During storage, the analyses m entioned earlier 

were carried out, and in addition, c lot-retract ion capa-  
city was determined as an indication of  the viability of  
these formed elements. The amount of retraction was 
noted after a one-hour Incubation of  plasma together 
with platelet  suspension diluted with a solution of ca lc i -  
um chloride. As the retraction capaci ty  is reduced, the 
density of the clot formed decreases, more fluid being 
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retained in it. The amount of fluid remaining was de- 
termined in the graduated portion of a special flask in 
which the determination was made and was compared 
with the initial value, which was taken as 100%. 

Study of the platelet suspension during the storage 
process showed that the respiration rate gradually falls, 
but remains at a sufficiently high level during the 
storage Intervals investigated. The increase in lactic 
acid sometimes stops in the first few days of storage, or 
continues until the end of the observation period. The 
inorganic phosphate content does not show any sub- 
stantial changes. The quantity of ATP (or rather, of 
readily hydrolyzable P) is reduced somewhat, but ttus 
fraction does not disappear entirely (Table 3). 

The results are given on the basis of 1 ml of densely 
packed platelets. Sometimes an increase inthe content 
of readily hydrolyzable P was observed during the final 
periods of storage, as in the case of storage of erythro- 
cytes. It should be noted that the stahility of this 
phosphorus iraetion in platelets can be regarded as one 
of the characteristic features of these formed elements. 
The retraction capacity of the platelets is largely pre- 
served for several days, being more pronounced in 
samples to which glucose was added. Maintenance of 
energy metabolism at a rather high level for a pro- 
longed time argues in favo~ of retention of the physio- 
logical capacities of the platelets. 

Our data do not conform to the generally accepted 
view that platelets are extremely unstable. The preser- 

vat.ion of respiration for a long period, as well as tim 
relative constancy of the content of readily hydrolyz- 
able phosphate, does not support this view. 

On the basis of the observed stability of platelet 
metabolism in storage, we may conclude that preser- 
vation of these elements largely depends on storage 
conditions. The duration of platelet storage in a physio- 
logically normal condition can apparently be increased 
by the selection of factors that will promote the preser- 
vation of thei~ metabolism. 

SUMMARY 

Platelets isolated from the blood of donors vigor- 

ously consume oxygen and ca~y on glyeolysis, under 
both anaerobic and aerobic conditions. Addition of 

glucose brings about a reduction in the oxygen con- 
sumption rate. During storage of a platelet suspension 
under sterile conditions at 4 ~ G., respiration and the 
ability to accumulate lactic acid are preserved. The 
level of the readily hydrolyzable phosphorus fraction 
remains relatively constant. 
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