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HEPARINEMIA

E ARLY workers on blood coagulation often used the terms anticoagulant and

antithrombin interchangeably. Even today this tendency is still evident, es-

pecially in the writings of those who are more familiar with the chemical than

the physiologic aspects of blood coagulation. Antithrombic substances are, of

course, anticoagulant, but there are several anticoagulants which have no anti-

thrombin activity. The first efforts designed to demonstrate the presence of heparin

in the blood depended on the effect of addition of extracts of blood on the rate of

coagulation and antithrombin activity of normal blood. The results were not strik-

ing.’ When Chargaff’ showed that protamine combined with heparin quantita-

tively, the way was open for an accurate method for the titration of heparin in

the blood. However, the smallest amounts of protamine that can be added to nor-

mal blood and still produce an effect usually delay coagulation rather than accel-

crate it. The same may be said for toluidin blue and similar heparin-binding dyes.

J aques and Waters3 were unable to recover any heparin from as much as 4 liters of

blood of normal dogs.

Moreover, heparin in low concentrations actually accelerates the coagulation

of blood. This effect, first brought out by Fischer,4 has been confirmed both with

natural heparin5 and a synthetic substitute.6 The amounts of natural heparin neces-

sary are of the order of o.ooi to 0.01 mg. per ioo cc. of blood, well beyond the

range of detection by protamine titration methods. There are no figures available

regarding the concentration of heparin in the blood of man or intact experimental

animals.7 Likewise, no heparin (or any other anticoagulant) has to date9 been

found among the fractions separated from human plasma by the Cohn method.

It seems that, normally, heparin is contained within the mast cells of the tissues.7

Drastic cytolytic agents, such as are employed in its preparation, are necessary to

release it from the cells.9 This probably explains why the blood of animals with

neoplasms containing large aggregations of mast cells (mast cell tumors of dogs)’#{176}

displays no altered coagulation and contains no heparin, despite the fact that the

yield of heparin from extracts of such tumors in the dog is fifty times that of ex-

tracts of the liver.’0

The foregoing throws some doubt on the existence of heparin as a component

of normal blood, or as its physiologic anticoagulant, but provides a basis for judg-

ing the significance of recent reports of the presence of heparin in the blood of man

and experimental animals. Heparinemia would seem to be the proper designation

for such a phenomenon.

In animals, heparinemia has been observed after intravenous injections of pep-

tone9 ascaris extracts and trypsin” in anaphylactic shock’2’ 3 and after exposure of

the body to massive ionizing radiation.’3’ These experimental findings made it

seem highly probable that heparinemia might ocur in man. A recent report of the

presence of a heparin-like anticoagulant in the blood of patients treated with one
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of the nitrogen mustards seems to be the first convincing demonstration of such an

occurrence in � No doubt, a greater awareness of such a possibility, and famil-

iarity with the special technics necessary for the demonstration of heparin will

lead to its being found associated with other clinical states. Heparin may con-

ceivably be liberated during the explosive phase of certain severe systemic reactions,

especially those involving widespread cytolysis. The unexpected, urgent, transient

and fatal character of these reactions in man has made them, in the past, unsuitable

for careful study.

Until lately,’4 spontaneously developed heparinemia did not constitute a clinical

challenge. In patients receiving heparin because of thromboembolic disease, cx-

cessive bleeding occasionally has made it desirable to restore the coagulation of

the blood to normal. Protamine injected intravenously (i - 2- mg. ‘Kg. body

weight) does this effectively, since this basic protein binds the acidic heparin

quantitatively in a proportion of 2- tO I.

It is possible that spontaneously developed heparinemia may sometime become

an important clinical entity and demand similar management. In the hemorrhagic

phases accompanying acute leukemias, thrombopenias and aplastic anemias, some

not altogether conclusive evidence has been offered that heparinemia exists.�

Therapeutic trials with protamine and toluidin blue (an antiheparin dye) have

been made. In contrast with the experimental heparinemias following radiation,

no convincing direct evidence has been brought out of the presence of heparin in

the blood of patients with leukemia, thrombocytopenia and aplastic anemia. In

our hands, protamine therapy has not altered significantly the hemorrhagic mani-

festations in these states.

Heparinemia should be looked for in clinical states accompanied by chronic

widespread tissue necrosis. Conditions resembling those brought about by ionizing

radiations may conceivably be produced by other pathogenic agents. However,

anticoagulants other than heparin may be found in such states. Evidence has re-

cently been advanced that entrance of anticoagulant substances into the blood or an

increase in those already present therein’6’ 17 will alter the finely adjusted balance

between anticoagulant and coagulant factors, to which the blood owes its fluidity

and coagulability. Up to relatively recent times, absolute deficiencies in the coagu-

lant factors (platelets, prothrombin, fibrinogen) were almost exclusively held

responsible for diminutions in the coagulability of blood. The recently accumulated

facts have served to modify this stand and to support what seems to be a more

rational, though not as simple, explanation of the mechanisms underlying the

maintenance of the fluidity and coagulability of circulating blood.

LEANDRO M. TOCANTINS, M.D.
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