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The clotting factor present in various tis- 
sue extracts is commonly designated as 
thromboplastin and its potency is usually 
measured by the one-stage prothrombin time. 
With the development of prothrombin con- 
sumption time( 1), an alternative method for 
esltima ting thromboplastic activity became 
available. Plasma from a Severe hemophiliac 
which is almost completely devoid of throm- 
bplastinogen and, therefore, of thrombo- 
plastic activity can be employed as assay 
medium. Prothrombin consumption in this 
plasma resuking from addition of various tis- 
sue extracts can be regarded as a m'easure of 
their thromboplastic activity. To make the 
procedure independent of hemophilic plasma, 
which is not always obtainable, a substitute 
was sought. Serum from normal platelet- 
poor plasma was found fairly satisfactory. 
It appears to contain all essential clotting 
factors except fibrinogen and thromboplastin- 
ogen when prepared under carefully standard- 
ized conditions. The two tissues studied were 
acetone-dehydrated rabbimt anid human brain 
because they are used most widely as reagents 
for the one-stage prothrombin time. 

Methods. Prothrombin time. The method 
as previously described was employed and 
thromboplastin was prepared by means of de- 
hydration with acetone( 2 ) .  Prothrombin 
consumption time. One ml of blood was 
transferred to test tube which was placed in 
water bath alt 37°C. Fifteen minutes after 
formation of a solid clot, the tube was centri- 
fuged 1 minute at  2000 rpm and replaced in 
water bath for 45 minutes. Prothrombin re- 
maining in serum was determined by the one- 
stage test previously described (3 ). When 
testing activity of thrumboplastin prepara- 
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tions, 0.05 ml of the extract was mixed with 
1 ml of hemophilic plasma (or serum obtained 
from normal platelet-poor plasma) and pro- 
thrombin consumption determined as before. 
Serum for assaying thromboplastic activity. 
Human blood collected with silicone-coated 
syringes and needles was transferred to cen- 
trifuge tubes also treated with silicone. The 
tubes were placed in ice bath for 30 minutes 
and then centrifuged at 3°C in an angle cen- 
trifuge for 40 minutes at 10000 rpm. P ~ ~ a  
which was nearly platelet-free was carefully 
removed and transferred to glass container 
placed in a water bath at 37°C. As the fibrin 
formed, itt was promptly remuved by wrap- 
ping it about a glass stirring rod. After all 
fibrinogen was removed, the serum was placed 
again in water bath at 37°C for 10 minutes 
and then for 30 minutes at 3°C. During this 
period residual thrombin becomes neutralized 
and thromboplastinogen disappears almost 
completely. No detectable diminution of 
prothrolmbin, labile and stable factors and 
PTC (plasma thromboplastin component) 
was observed. It was stored at -20°C. 

Results. Thromboplastic activity meas- 
ured by prothrombin time of human and rab- 
bit brain dehydrated with acetone. It was 
shown previously that physiological saline ex- 
tracts of acetone-dehydrated rabbit brain 
varying in concentration from 1% to 5 %  
gave a prothrombin time of 1 2  seconds( 4). 

TABLE I. Effect of Varying Concentrations of 
Aqueous Extract of Acetone-Dehydrated Rabbit 
and Human Brain on the Prothrombin Time. 

Prothrombin time, see. 
Rabbit brain Human brain 

Dicu- Dicu- 
Cone. of Normal marol Normal rnarol 

extract, % plasma plasma plasma plasma 

14 
13% 32 1 14 26 

2 12 26 12 30 
4 12 28 12 30 
6 12 28 13 34 

14% 44 8 13  36 

14% .5 

Hematologiques, Montpellier, France. 



194 COMPARATIVE THROMBOPL.4STIN ACTIVITY 

TARLE 11. Variation of Throinboplnstic Activity 
in Various Types of Throniboplastiii Preparn tioiis 
When Tested 011 Sorn ia l  and Stable Factor Defi- 

cient Plasmas. 

Pro  t lir om hill time, 
sec. 

P1:lsnla 
dc fi c i en t 

Soriiial in .;table 
Tlironi1,oplnstiii l)l'ClJiI1'.? ti011 plasma f:ictor 

1 2  
19 
2 1  
43 
14 
1 1 '/h 
19 
1 4  
1' 

,' J1:itlv fro111 i*;il)lit 1)1~1iii. 

The results recorded in Table I show that the 
same prothrombin time is obtained with 2 to 
4% extracts of acetone-dehydrated human 
brain. At higher concentrations, human brain 
extract has a depressing effect which is some- 
what greater than that of rabbit brain. This 
has also been observed by Stein and Abra- 
hams(5). Both human and rabbit brain ex- 
tracts give very nearly the same prothrombin 
times on plasma from patients receiving Dicu- 
marol. 

To compare thromboplastic activity of 
acetone-dehydrated rabbit and human brain 
with other preparations of thromboplastin, 
the prothrombin time was done with various 
types of thromboplastin using normal plasma 
and plasma from patient with stable factor 
deficiency. The results are recorded in Table 
TI. It is to be noted that only acetone-dehy- 
drated human and rabbit brain extracts gave 
comparable results on normal and stable fac- 
tor deficient plasmas. Of various commercial 
preparations of thromboplastin, only one, 
which is made from acetone-dehydrated rab- 
bit brain, gave results which were similar to 
those obtained on human and rabbit brain 
processed according to the technic of Quick. 

Thromboplastic activity of acetone-dehy- 
drated rabbit and human brain as tested b y  
prothrowdin consumption time. When in- 
creasing amounts of extracts of rabbit brain 
are added to plasma from a severe hemophil- 
iac, a proportionate increase in serum pro- 
thrombin time occurs as shown in Table 111. 

When serum, which is obtained from normal 
platelet-poor plasma, is substituted for hemo- 
philic plasma, the results are very similar 
showing that the latter can be used success- 
fully in place of hemophilic plasma. 

On comparing the thromhoplastic activity 
of rabbit and human brain bj- adding the 
same quantity of extract of each to the assay 
serum and determining resulting consumption 
of prothrombin, a similar but slightly greater 
potency was observed as shown in Table 111. 
Brain extracts of other species have less 
thromboplastic activity than human and rab- 
bit brain when measured either by prothrom- 
bin time or prothrombin consumption time 
and it can be seen from the results in Table 
iV that as prothrombin time increases, pro- 
thrombin consumption time decreases. Rus- 
sell viper venom is the exception in that it 
produces a fairly short prothrombin time but 
does not cause high consumption of pro- 
thrombin. The poor thromboplastic activity 
of chicken brain can be attributed to species 

TABLE 111. Coiiiparisoii of Heiiiopllilic Plasiiin 
:ind Serum froiii Platelet-Poor Plasma as Sssa? 
Media for  Tliroinboplastic Ac tirit7- of Rabbit 

JErniii Extract. 

Pro  t liroiiihiii consuiiip tion time, see. 
Colic. of Serum froiii 
rabbit Heniophilic illatelet-poor 

lirain, yo l~l:lsll~a play ma 

Figures in  lxirriitlieses are the prothrombin 
eoiisuiiiptioii t i i i i~s  wlieii 11uiii:tii hrtiiii extract IKIS 
cinploy ed. 

TABLE IV. Tllroiiiboylastic Activity of Various 
Tissue Estr:ict?: a s  Measured by Protliromhiii Tinip 

n i d  Pro tli ronibiii Coiisuiiil~tion Time. 

Prothrombin 
Prothrombiit aonsumption 

Source tiiiie, sec. time, sec. 

Rabbit braill* 1 2  36 
Human " 12 39 

80 24 

Cliickeii " 3 7 9 
Russell viper ~~'110111 14 17Yj 

;;; :: 23 19 

* A  2% aqueous extract was employed. 
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TABLE V. Effect of Heating on Thromboplastic Activity of Rabbit and Human Brain. 

-Prothrombin consumption time, see.-- 
Normal Serum from 

Prothrombin platelet-poor Hemophilic platelet-poor 
plasma plasma plasma time, see. 

Rabbit brain : 
Heated to 50°C 12 74 34 39 

” ” 60°C for 20 min. 37 28 8 15 
” 60 ” 32 12 8 8 9 9  > Y  1 9  

Huiiiaii braiii : 
Heated to 50°C 12 94 49 50 

’’ ” 6OoCfor20min. 16 62 18 19 
” 60 ” 24 13 8 8 9 ?  1 9  1 1  

specificity since it is highly potent when 
added to avian blood( 6).  

,4ction of heat on thromboplastic activity 
of rabbit and human brain extract. No ac- 
tivity is lost when either human or rabbit 
brain is heated at 50°C but a t  60°C a marked 
loss of activity occurs especially in rabbit 
brain extract( 7 ) .  Human brain is more re- 
sistant to heat, and even after 20 minutes a t  
60°C, i t  still produces prothrombin consump- 
tion when added to hemophilic blood. (Table 
V)  * 

Discussion. Acetone-dehydrated brain ex- 
tract is admittedly a crude thromboplastin 
but when properly prepared either from rab- 
bit or human brain, it has remarkably con- 
stant activitj- as measured by the one-stage 
prothrombin time. In the present study it 
has been shown that rabbit and human brain 
preparations also have almost the same ac- 
tivity when determined by their effect on pro- 
thrombin consumption test. Since nu method 
is known for preparing a purified thrombo- 
plastin which has an activity equal or super- 
ior to rabbit brain, it seems desirable to ac- 
cept the latter as a temporary standard of 
reference. Contamination with blood can be 
reduced to a minimum when rabbit brain is 
carefully cleared of visible blood vessels. 
The product is? therefore, devoid of labile and 
stable factors which shorten prothrombin 
time of plasmas in which these factors are 
deficient. The reagent is, therefore, particu- 
larly valuable when prothrombin time is em- 
ployed for estimating the over-all prothrom- 
bin activity of plasma. This is especially im- 
portant in controlling Dicumarol therapy 
since this drug diminishes both prothrombin 

and stable factor. High concentrations of 
either rabbit or human brain exert an inhisbi- 
tory effect on prothrombin time bult for the 
concentration recommended (200 mg in 5 cc 
saline solution), the error is negligible. 

Rabbit brain extract heated to 60°C for 20 
minutes looses its holothromboplastic prop- 
erties but becomes a suitable reagent for d’if- 
ferentiating hemophilia and hemophilia-like 
diseases from thrombocytopenia and throm- 
basthenia since its addition does not correct 
the hemophilic group but does correct the lat- 
ter conditions. Human brain cannot be sub- 
stituted since ilt is too heat-resistant. 

Summary. Rabbit and human brains, 
when dehydrated with acetone, yield a prod- 
uct which has a high, constant and practically 
equal thromboplastic activity as measured by 
the one-stage prothrombin time and by pro- 
thrombin consumption time using hemophilic 
plasma as the assay medium. Serum pre- 
pared from normal platelet-poor plasma can 
be substituted for hemophilic plasma. Hu- 
man brain extract differs from rabbit brain in 
that i t  has a greater inhibitory effect a t  high 
concentration and is more resistant to heat. 
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