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Influence of Temperature upon Blood 
Coagulation in a Cold- and a Warm

blooded Animal 

THE influence of change of temperature upon the 
speed of blood clotting in warm-blooded animals is 
well recognized. Indeed, the fact that human plasma 
at oo C. does not clot tor several hours is utilized in 
some investigations in coagulation research. 

If a similar depression of blood coagulation at low 
temperatures occurred in cold-blooded animals this 
would tend to make them unusually vulnerable tD 
trauma during some part of their lives. This con
sideration led us to compare the influence of tem
perature on the clotting mechanism of a warm
and a cold-blooded animal. 

Because of its ready availability, human blood was 
compared with that of the South African clawed 
toad Xetwpus laeviB. Human blood was collected by 
venepuncture and toad blood was obtained from the 
heart after the animal had been anresthetized with 
ether. Considerable difficulty was at first experienced 
in obtaining adequate unclotted samples by methods 
involving direct cardiac puncture. To overcome this, 
the heart was exposed by a central skin excision, 
division of the pectoral girdle and opening of the 
pericardium. The animal was then placed on a wire 
netting (approximately 1 em.~ network) with the 
heart dependent between the wires. In this way 
approximately 3 mi. could be collected into an under
lying vessel within a few seconds of a deep scalpel 
incision into the ventricle. The contamination 
by tissue juices, although present, is probably 
minimal under these conditions and the sample 
appears preferable to that obtained after a lengthy 
and technically difficult cardiac puncture technique. 
The blood from three toads was pooled to make a 
single specimen. 

All -;amples were collected in graduated siliconed 
centrifuge tubes with 3 ·8 per cent of sodium citrate 
in a proportion of nine parts of blood to one part of 
citrate solution. 

The thromboplastin preparations were made from 
emulsified human brain and emulsified toad brain and 
l-lpinal cord. The dilutions were adjusted to give a 
satisfactory one-stage prothrombin time with human 
and toad plasma respectively. The thromboplastin 
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time (one-stage 'prothrombin' time) and the calciwn 
clotting time estimations were performed as recom
mended by Biggs and Macfarlane\ but in the latter 
test citrated whole blood was substituted for citrated 
plasma. 

The results are shown in Figs. 1 and 2. 
A determination of calcium clotting time was used 

in preference to one of whole-blood clotting time, 
because the latter would have required several 
fresh samples of blood, needing more than a single 
animal to cover the complete range of temperature 
being investigated. It therefore appeared de~irable 
to test the clotting time of a single pooled 01trated 
sample obtained from three animals after recalcifying 
at various temperatures. 

In order to keep the platelet activity of the S)_)eci
mens as close to physiological conditions as posstbl~, 
citrated whole blood rather than plasma was used m 
the estimations of the clotting time. 

Quick• showed that tissue thromboplastin of a rep
tile (turtle) showed species specificity, _when mfxed 
wit,h the plasma of warm-blooded ammals. . ~ns 
specificity has been demonstrated with the a~ph1b1an 
used in this investigation. The thromboplastm times 
of human or toad plasma were therefore comparerl 
using human and toad brain emulsions _respecttv~ly. 
Owing to the small size of the toad bra:m, thf' spmal 
cord was also included in the preparatiOns . 

From a comparison of the two curves in Fig. 1 it 
can be seen that the toad-clotting mechanism appears 
well adapted for functioning at low temperatures. 
Fig. 2 shows the influence of temperature on the 
thromboplastin time, which does not involve cert~m 
clotting factors, such as hremophilic globulin, which 
are needed for active intrinsic thromboplastm 
formation. As with the recalcified whole blood clotting 
time the thromboplastin time in the cold-blooded 
animal appears comparatively unaffected by a tem
perature lowered below 10° C. 
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