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differences in the heat loss per unit area and in the tissue conduction. 
The heat production for the men and women was the same up to 
27.5"C, but in contrast to the men, the women showed a significant 
decrease in heat production at temperatures above this level. 
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It is established that the bleeding tendency in obstructive jaundice 
and biliary fistula is due to a lowering of the plasma prothrombin. 
Both on clinical' and experimental' grounds, blood transfusion is 
known to effect temporary improvement in the hemorrhagic state. 
Warner, Brinkhous and Smith' have shown in dogs with a biliary 
fistula of long duration that after a blood transfusion there is a tem- 
porary rise in plasma prothrombin with a cessation of bleeding. 

The purpose of this report is to demonstrate in dogs that it is pos- 
sible to determine quantitatively the prothrombin change which 
occurs following transfusion and that the change is purely one of 
summation. 

The animals used as recipients were of 3 types: 2 animals were 
normal dogs, 2 were dogs with obstructive jaundice, and one was a 
dog with a cholecyst-nephrostomy.* Normal dogs were used as 
donor animals. Plasma volumes before transfusion were determined 
by the vital red m e t h ~ d . ~  The plasma volume after transfusion was 
calculated by addition of the volume of transfused plasma to the pre- 

* This etudy was carried out under a grant from the John and Mary R. Markle 
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transfusion value. Prothrombin units before and 3 hours after the 
transfusion were determined by the method of Warner, Brinkhous 
and Smith.6 All transfusions were performed by the indirect method, 
using sodium citrate as the anticoagulant. 

The experiments in Table I show the effect of transfusions of 
citrated blood. Within the limits of experimental error, the actual 
total prothrombin content of the plasma of the recipient determined 
three hours after transfusion corresponds closely with the expected 
total. The error varies from plus 6.3% to minus 8.4% with an 
average of minus 1.3%. This indicates that the prothrombin in the 
plasma of the donor is distributed throughout the plasma of the 
recipient and can be detected quantitatively in the latter 3 hours after 
the transfusion. It further indicates that the change following 
transfusion is simply one of summation. 

I n  vitro tests were also carried out. Blood was drawn from a 
normal dog and from a deficient dog. The plasma prothrombin 
content was determined in the 2 samples of blood and in differing 
mixtures of the two. For example, .8 cc of plasma having a pro- 
thrombin content of 107 units per cc was mixed with .2 cc of plasma 
having a prothrombin content of 25 units per cc. The expected pro- 
thrombin units of the 1 cc of mixed plasma would therefore total 91 
units. Actually, the mixture when tested showed 99 units, a per- 
centage difference of 9%. Various mixtures of the above plasma 
and of other plasmas treated in the same way showed percentage 
differences which ranged from minus 29% to plus 15%. 

Summary. The changes in the total content of prothrombin in the 
plasma of a recipient after a transfusion are dependent on the pro- 
thrombin content of the plasma of the donor, and may be calculated 
on the basis of addition. 

5Warner, E. D., Brinkhous, K. M., and Smith, H. P., Am. J. Physiol., 193ti, 
114, 667. 




