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In  plasma thromboplastin component TABLE 11. Zn VVitro Effect of Plasma FractionB 
011 Residual Serum Prothrombin in PTC Deficiency. (PTC) deficiency disease, little or no shorten- 

ing of the prolonged blood coagulation time 
or improvement in deficient prothrombin blood) tion, mg/cc* (units/cc) 
utilization follows the in vivo or in vitro ad- 
dition of fraction I of Cohn( 1,Z). Other dif- 

factor (AHF) and PTC are shown in Table I. Fraction I 3.80 105 
A purified preparation of PTC, free of AHF, 11 5.10 255 

I1 + I11 18.50 < l a  

Substance added Residual serum 
(0.1 cc t o  2. cc of Concentra- prothrombint 

O . ~ ~ . ~ ~ ~ ~ ~  

___-__ 
180 

ferential characteristics of the anti-hemophilic Normal plasma < 10 

TABLE I. Differential Charactwistica of Plasma 
Thromboplastin Ooaponent (PTO) and Anti- 

Hemophilic Factor (AHF) . 
Source of material PTC AHF 

Xormal serum P'k a* 
Hemophilic plasma P A  
PTlC deficient plasma A P  
4 5 5 0 %  saturated (NH,)&Q, fraetjon P A 

0-33% saturated (NH,),SO, fraction 9 P 

Pseudcoglobulin-albumin frackion of P A 

RalSO, adsorbed normal plasma A P  
Citrate eluate from BaSO, which was P A 

of normal plasma 

of normal plasma 

normal serumt 

mixed with normal plasma or serum 
-~ ~~ 

* P = Prwent ; A = Absent. 
t Supernate after removal of euglobulin by di;lu- 

tion and acidification. 
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and in no m y  reflect the official views of the U. S. 
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t Major, M. C., U. S. Air Force. 

I V  9.52 15 
IV-1 4.09 < l o  
IV-4 5.43 100 
V 29.8 200 

* Each fraction was reconstituted t o  its original 
plasma concentration and dialysed against 0.32 70 
slodium citsate in 0.9% NaCl o'vernight. The dial- 
ysis fluid was then changed and the fractions 
didyaed anofther 4 hr. 

t Two-sta?ge method of Ware and Seegers (4), 
after incubation 'of blood for 1 hr at 37°C. 

prothrombin and prothrombin conversion ac- 
celerators has been made by acidification of 
normal serum, adsorption of the serum with 
barium sulfate, and elution of the PTC from 
the barium sulfate with sodium &rate( 2 ) .  
This preparation is highly potent in vitro, but 
is unsuitable for intravenous administration 
in the human subject. The present investiga- 
tion was conducted in an effort to find a potent 
PTC preparation suitable for intravenous ad- 
ministration among the fractions precipitated 
from plasma by varying the alcohol concen- 
tration and pH at low temperatures according 
to Cohn's methods (3) .  

Results. The PTC potency of the various 
fractions was determined by testing their 
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TABLE 111. Effect on Coagulation Time and Residwal Serum Pr’othrombin of Addition of 
Fraction IV* t o  the Blood in Hemophilia and PTC Deficiency. 

C’oagulation timet (min.) 
RLesidual serum pro- 

thrombin$ (% of normal) 
Substance added (0.1 cc to PTC PTC 

2 .  cc of patient’s blood) Hemophilia deficiency Hemophilia deficiency 

0.9% KaC1 340 ‘3.‘ 100 100 
Undiluted fraction IT- 3.3 1 3  100 10 

_ _ _ _ ~ _ ~ ~ ~  

1 : 10 fraction I T T  
1 : 100 ” 

1 : 1000 ” 

* Containing 6.570 protein. 
t Done in duplicate in 13  nun tubes a t  37°C. 
$ Two-stage method of Ware and Seegers(4), after incubation of blood for 1 hr a t  37°C. 

effect in vitro on the PTC deficient patient’s 
defective prothrombin utilization. The PTC 
potency of fractions I1 + 111, IV and IV-1 
was high, that of I and IV-4 slight, and that 
of I1 and V none (Table 11). When fraction 
I11 was separated from fraction I1 + 111, 
it was found to contain thrombin, and there- 
fore could not be assayed separately for PTC 
nor administered intravenously to the patient. 
None of the other fractions contained throm- 
bin, as shown by the failure of coagulation to 
occur when 0.05 cc of the fraction was added 
to 0.5 cc of bovine fibrinogen (Armour) and 
allowed to stand at  room temperature for 4 
hours. Fraction IV-1, although potent, was 
not sufficiently soluble for intravenous use. 

It is obvious from the in vitro tests that 
either fraction I1 + I11 or fraction IV might 
be suitable for intravenous administration, 
but since fraction I1 + I11 is used in the 
preparation of immune globulin, whereas 
fraction I\’ is discarded, it was decided to 
limit the in vivo investigations to fraction IV. 

A preparation of fraction IV for intravenous 
use was made as follows: an 11% concentra- 
tion of the fresh fraction was mixed in a 
Karing blendor, passed through a sterilizing 
porcelain filter. and frozen. After filtration 
it contained 9.2% total solids, 6.5% protein, 
190 units of prothrombin per cc(4), and 69% 
of the proconvertin of an equivalent volume 
of plasma( 5 ) .  In vitro tests with this prep- 
aration showed it to be active when added in 
a proportion of 1: 20 of a 1: 1000 dilution to 
the patient‘s blood (Table 111). Tests for 
sterility, pyrogenicity. toxicity, and vasode- 
pressor effects in rabbits were negative. No 

perature or respiration were observed after 
intravenous administration of the fraction to 
a PTC deficient patient. Although the con- 
centrated solution produced some shortening 
of the whole blood clotting time in hemophilic 
blood, it had no effect on prothrombin utiliza- 
tion. The results of two successive doses of 
85 cc each of the fraction given intravenously 
to a PTC deficient patient at weekly intervals 
are shown in Table IV. The effect of each 
dose, derived from approximately 550 cc of 
plasma, was roughly comparable to that of 
250 cc of plasma (Table V) .  Fraction I V  
therefore appears to contain approximately 
one-half of the PTC potency of plasma. The 
best preparations of fraction I contain only 

TSBLE IV. Effect on aoagdation Time and Re- 
sidual Serum Prothnombin of Intravenow Admin- 

istration of Fraction IV* in PTC Deficiency. 

Re,sidual serum 
Coagulation prothrombin, $ 
time,t min. % of normal 

Before 1st intrav. ad- 
min. of 85 cc of 
fraction IV 

13 min. after 1st dose 
3 hr ” ’ l  ” 

24 hr ’’ ” ” 

4 days ” ’l  ’) 
4 days ’ 7  7 7  7 7  

7 days 7 )  1 1  9 )  

Before Biid intrav. 
admin. of 85 cc 
of fraction I V  

15 min. after 2nd dose 4 llr 9 )  9 9  1 9  

4 days ’ 1  9’  7’ 

24 hr ” ” ” 

240 

11 
22 
18 
22 
2 1  
22 

12 
1 2  
1 6  
23 

100 

31 
62 
5: 
5’6 
61 

100 

1i 
24 
4.5 
58 

Containing 6.5% protein. 
t Done in duplicate in 13 mm tubes at 37°C. 
j: Two-stage metbod of Ware and Seegers(4), 

unt0m-d effects on pulse, blood pressure, tern- after incubation of blood f o r  1 hr a t  37°C. 
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T u r n  V. Oomparative Effects of Intra-0- proteins. Small quantities are found in frac- 
A ~ ~ ~ ! o & . $ ~ ~ $ , ~  x&y&!. and tions 1 and W-4. None is found in fractions 

I1 and V. 2. Since fraction I11 contahs 
time,t ~ ~ ~ $ ~ b ~  thrombin and fraction IV-1 is poorly soluble, 

mia. nnita/cc neither is suitable for intravenous admiistra- 
Fraetion l?rmtion tion. 3. The intravenous administration of 

P1asma IV Riama JV fraction N produced marked shortening of 
Before >120 >120 260 260 the whole blood coagulation time and reduc- 
15 min. after 15 I1 86 *3 tion in residual serum prothrombin in PTC 

i:t i:t deficiency. The results appear superior to 
4aays ” 17 Bl 
7 ” ” 16 ee 

~- 

Containing 6.5% protein. 
t Done in dupli&e in 13 nun labee at 37OC. + Two-stage method d Ware asd 8eegers(4), 

after incubation of blood for 1 hr at 37OC, 

about one-tenth of the AHF potency of 
plasma(6). Fraction IV is present in the 
plasma in a concentration of approximately 
1 g per 100 cc, while fraction I is present in 
a concentration of only 0.38 g per 100 cc. 
It would, therefore, require almost twice the 
volume of an equivalent protein concentration 
of fraction I derived from 5 times the original 
quantity of plasma to produce similar results 
in hemophilia. 

those which can be achieved by the intra- 
venous administration of fraction I in 
hemophilia. 
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The transformation of cholesterol into 
cholic acid was first demonstrated in the dog 
with deuterated cholesterol(1). The same 
reaction has recently been shown to occur in 
the rat with cholester01-4-C~~(2,3). In the 
latter work we further showed that cholic 
acid was the main excretory end product of 
cholesterol metabolism constituting more 
than 80% of the labelled acidic products of 
the bile. This agrees with observations(4,S) 
that most of the isotope of administered 

cholesteroI-4-CX4 that was excreted came via 
the bile and feces as acidic products and that 
only very d amounts appeared in the ex- 
pired carbon dioxide. That the labelled 
acidic products in the bile and feces behaved 
like bile acids in fractionations has subse- 
quently been shown in the same Iabora- 
torY(6). 
In this paper some further results will be 

presented on the fractionation of the acidic 
products in bile and feces of rats that had 

ach Alice W- stittelse”. - Experimental. One mg of cholesterol-4-Ci4 


