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La-Roche, of Basie (through Drs. O. Isler, U. Gloor 
and J. Wtirsch), for this result, based on isotope 
dilution of 14C-labelled acetate. 

J. F. PENNOCK 
F. w. HEMMING 
R. A. MORTON 

Department of Biochemistry, 
University of Liverpool. 

1 Rowland, R. L., Latimer, P. H., and Giles, J. A., J. Amer. Chem,. 
Soc., 78, 4680 (1956). 

'Laldman, D. L., Morton, R. A., Paterson, J. Y. F., and Pennock, 
J. F., Chem. and Indust., 1019 (1959). 

• Laidman, D. L., Morton, R. A., Paterson, J. Y. F ., and Pennock, 
J . F ., Biochem. J., 74, 541 (1960). 

'Hemming, F. W., Morton, R. A., and Pennock, J. F .. Biochem. J., 
74, 38P (1960). . 

'Evans, R. M., Quart. Rev., 13, 61 (1959). 
'Harfenist, 111., Bavley, A. , and Lazier, W. A., J. Org. Chern. , 19, 

1608 (1954). 
' Gillam, A., and Stern, E. S., "Electronic Absorption · spectroscopy", 

54 (Edward Arnold, Ltd., London , 1054). -

Fractionation of Heparin on an Anion 
Exchanger 

PREPARATIONS of heparin have been shown to be 
heterogeneous by a variety of techniques1,•, but no 
method is available for the fractionation of bulk 
quantities of heparin or of other sulphomucopoly
saccharides. These compounds carry a strong 
negative charge over a wide range of pH, and, 
therefore, it seemed possible that they could be 
purified on basic resins. Five anion-exchange resins 
('Dowex-1', 'Dowex-2', 'Dowex-3', 'Amberlite OG-
45', and 'Duolite A-4'), each buffered ah pH 6·0, 
readily adsorbed heparin, which was easily eluted 
with strong salt solutions, but the eluates differed 
from the original material in having greater absorp· 
tion at 400 mµ than at 535 mµ in the carbazole 
reaction3 • However, 'Ecteola'4,5 (exchange capacity 
= 0·3 m.equiv./gm.) resolved a commercial pre· 
paration of bovine heparin (obtained from Nutritional 
Biochemicals Corp.) into four major and one minor 
carbazole-positive fractions (Fig. 1), each with 
maximum absorption at 535 mµ, and all showing 
metachromasia6• 90 per cent of the original 
material was recovered. Heparin-85SO., extracted 
from a mast-cell tumour of the mouse7 , gave only one 
peak on chromatography on 'Ecteola' (Fig. 2), and 
only 50 per cent of the material was eluted. 

Independently, Mozen (personal communication) 
has used 'Ecteola' for the resolution of heparin and 
found that those fractions that came off the column 
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]'ig. 1. Chromatography of 10 mgm. of heparin on 'Ecteola' 
(10 gm. ; 2 x 9 cm. ; flow-rate 4 ·O ml./hr.). The heparin was 
:.pplied in 100 ml. water. A gradient elution system was used, 
with a single mixing chamber containing 400 ml. water. Each 

fraction contained 5 ·5 ml. 
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Chromatography of mouse mast-cell heparin-"SO, on 
'Ecteola'. Each fraction contained 10 ml. 
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latest had the highest anti-coagulant potency, as well 
as the highest sulphate content. 

This work was supported by the American Heart 
Association and the Life Insurance Medical Research 
Fund. I am indebted to Dr. Margaret Day for pro
viding the mast-cell tumour and to Miss B ella 
Wu and Mr. Mark Lavietes for technical assistance. 

.J.P. GREEY 
Department of Pharmacology, 

Yale University School of Medicine, 
New Haven, 
Connecticut. 

1 Foster, A. B., and Huggard, A. J ., "Advances in Carbohydrate 
Chemistry", 10, 335, edit. by Wolfrom, M. L. (Academic Press, 
New York, 1955). 

'Jaques, L. B., Bell, H. J ., and Cho, l\L H., in First Internation1il 
Conference on Thrombosis and Embolism, 281 (Benno Schwabe 
and Co., Basie, 1955). 

' Dische, Z., in "Methods of Biochemical Analysis", 2, 313, edit. by 
Glick, D. (Intersciencc Publishers, New York, 1955). 

• Peterson, E. A., and Sober, H. A., J. Amer. Chem. Soc., 78, 751 
(1956) . 

• Bendich, A., Pahl, H. B., Korngold, G. C., Rosenkranz, H. S., and 
Fresco, J. R., J. Amer. Chem. Soc., 80, 3949 (1958). 

• Roberts, M., Green, J.P., and Day, S. M., Fed. Proc., 18,438 (1959). 
'Green, J . P. , and Day, M., Biochem. Pharm . (in the press). 

Mammalian cx-L-Fucosidase 

ACCORDING to our surmise that the enzymes, 
~-N-acetylglucosaminidase, cx-mannosidase and ~
galactosidase, with their particularly high activity 
in the epididymis1,•, are concerned in the breakdown 
of mucosubstances, they should be accompanied by 
an L-fucosidase. Serological evidence suggests that 
the L-fucose (6-deoxy-L-galactose) residue present in 
many mucopolysaccharides has the cx-configuration3,•. 

Rat epididymis has now been found to have an 
cx-L-fucosidase activity of about 20,000 units per gm. 
moist weight, compared with activities of about 
4,000 units per gm. in organs such as liver, where I 
unit of enzyme liberates I µgm. p-nitrophenol in 1 hr. 
at 37° from p-nitrophenyl cx-L-fucoside in an arbitrary 
concentration of I mM. The maximum activity is 
displayed at about pH 6. There is no cx-n-fucosidase 
activity in mammalian tissues, but the limpet, 
Patella vulgata, with a high a.-L-fucosidase activity, 
has a feeble effect on the related cx-D-fucoside. This 
may well be a side-action of cx-n-galactosidase. 

Whereas ~-glycosidases are always inhibited by the 
aldonolactones of corresponding configuration, the 
cx-glycosidases only sometimes display this pheno-
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