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A prerequisite for the study of different
coagulation systems is a supply of purified
and stable substrates. When studying the in-
hibition of thrombin by heparin -+ cofactor
we found fibrinogen prepared by salt precipi-
tation or by freezing out ! to be too impure and
unstable. During the course of our work we
succeeded in getting a stable and pure fibrino-
gen by treating fraction I of Cohn’s 2 method
6 with glycine.

The effect of glycine on the solubility of pro-
teins has been thoroughly studied by & num-
ber of authors -6, As has been pointed out
by Cohn et al. a polar substance such as glycine
strongly reduces the protein-protein inter-
action. This principle was adopted by Cohn
et al.” in their method 10 of 1950 for the isola-
tion of y-globulin and B,-lipoprotein from a
human plasma precipitate.

We have found that the salting-in effect on
fibrinogen increases sharply in rising the gly-
cine concentration to 0.5 M (at an ionic
strength of 0.3) and that at higher glycine con-
centrations there is a salting-out effect. Thus
if Cohn’s fraction I is extracted during one
hour at —3° C with a solution of 1 M glycine in
a citrate buffer of pH 6 and ionic strength 0.3
containing 6.5 9, ethanol the fibrinogen and
the cold insoluble globulins are almost in-
soluble. On the other hand the other proteins
contaminating fibrinogen in fraction I, in-
cluding prothrombin, are dissolved and thus
removed.

The insoluble fraction is then dissolved at
+25°C in a citrate buffer, pH 6.35 and ionic
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strength 0.3, containing 0.12 M glycine. When
this solution is cooled to 0° C and ethanol added
to a concentration of 2 9, the cold insoluble
globulins, described by Edsall %?® are precipita-
ted. They are removed and the fibrinogen is
precipitated by increasing the ethanol con-
centration to 6.5 %, at —3° C. The final pro-
duct has a clottable /| non clottable ratio of
96—97 9%. It is now free of prothrombin,
plasmin, heparin-cofactor and the antihemo-
filic globulin. It is also practically free of
plasminogen and of the proactivator of plasmi-
nogen. Electrophoresis in the Tiselius appara-
tus at pH 6.6 showed only one single boundary.
The yield was 70 % calculated on the fibrino-
gen in fraction I, thus considerably higher than
in the procedure of Kekwick et al.l®. The
technique works equally well on human as on
bovine plasma.

1. Ware, A. G., Guest, M. M. and Seegers,
W. H. Arch. Biochem. 13 (1947) 231.
2. Cohn, E. J., Strong, L. E., Hughes, W. L.,
Jr., Mulford, D. J., Ashworth, J. N., Melin,
M. and Taylor, H. L. J. Am. Chem. Soc.
68 (1946) 459.
3. Richards, M. M. J. Biol. Chem. 122 (1937)
7217.
4. Cohn, E. J., McMeekin, T. L., Ferry, J. D.
and Blanchard, M. H. J. Phys. Chem. 43
(1939) 169.
5. Ferry, J. D., Cohn, E. J., Oncley, J. L.
and Blanchard, M. H. J. Biol. Chem. 128
(1939) xxviii.
6. Gronwall, A. Compt. Rend. Trav. Lab.
Carlsberg. Sér. Chim. 24 (1942) Nos. 8—11.
7. Cohn, E. J. et al. J. Am. Chem. Soc. 72
(1950) 465.
8. Morrison, P. R., Edsall, J. T. and Miller
S. G. J. Am. Chem. Soc. 70 (1948) 3103.
9. Edsall, J. T., Gilbert, G. A. and Scheraga,
"H. A. J. Am. Chem. Soc. 77 (1955) 157.

10. Xekwick, R. A., Mackay, M. E., Nance,
M. H. and Record, B. R. Btochem. J.
London 60 (1955) 671.



