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The protective action of cysteine was apparent 
when its concentration was ten times greater than 
those of dehydroascorbic acid and alloxan. This is not 
surprising since only large amounts of exogenous 
cysteine can protect rats from the diabetogenic action 
of dehydroascorbic acid and alloxan2 • The fact that 
the enzyme is protected by cysteine, but not by 
alanine, indicates that the sulphydryl group of cysteine 
is responsible for inactivating dehydroascorbic acid 
and alloxan. 
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Chromatographic Fractionation of Rat Tail 
Tendon Collagen 

. PHY~ICAL studies1 indicate that solubilized collagens 
give rise to two components when heated gently 
(13°-40° C. depending on the source of the collagen)2 
or when treated with other agents which break weak 
bonds. These two components have not been satis
factorily isolated3 by the methods used to fractionate4 
'gelatine', an end-product of more drastically altered 
collagen. We have succeeded in chromatographing 
warm dissolved rat tail tendon collagen into four 
components with a method which allows for the 
isolation of these components. 

Tail tendons were obtained from Walter Reed 
Albino rats, weighing 300 ± 5 gm. The tendons were 
washed overnight at 4° C. in 0·2 111. sodium chloride, 
rinsed in distilled water, immersed in measured 
volumes of acetic acid, and allowed to stand at room 
temperature for 24 hr. The mixtures were filtered 
through medium sintered glass funnels (pore size 10-15 
micra) after high-speed centrifugation, yielding clear 
viscous solutions. The chromatography was done with 
jacketed columns kept at 40° C. by circulating water. 
The columns measured 0·9 cm. in diameter and were 
poured to a height of 7·0 cm. from a slurry made of 
carboxymethyl cellulose5 and 0·2 M sodium hydroxide 
and 0·5 M sodium chloride. The gradient elution 
arrangement consisted of a separatory funnel reaching 
to the bottom of a side-arm flask which was stirred. 
The critical parameters of the gradient elution system 
were (1) concentrations of the lower solution- 0·05M 
sodium chloride, 0·05 M sodium dihydrogen phosphate, 
and of the upper solution-0·14 M so:lium chloride, 
0·05 M Rodium dihydrogen phosphate, and (2) the 
volume of the lower flask up to its side-arm, 160 ml. 
l ·5 ml. of sample containing 45 mgm. per cent nitrogen 
were allowed to sink into the adRorbent which had 
been equilibrated with the lower solution, washed with 
distilled water and allowed to dry. A modification of 
the Folin method6 was used to spot the effluent 
fractions which were collected at flow rates of 20 ml. 
per hour. A standard micro-Kjeldahl procedure was 
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used to measure the total nitrogen in the identified 
peaks. 

All the chromatograms of solutions made with 
acetic acid ranging from 0·005 M to l ·0 M consist 
of at least 4 components (Fig. 1): three incompletely 
separated peaks found in the latter half of each 
chromatogram, called fractions 2, 3 and 4; and one or 
more peaks preceding these, collectively labelled 
fraction 1. Fraction 1 nitrogen makes up less than 
1 p~r cent of the total at 0·05 M ; this percentage rises 
rapidly above 0·25 M so that fraction 1 contains 88 
per cent of the total nitrogen at l ·O M. This is 
associated with a proportional fall in fractions 2, 3 and 
4. The hydroxyproline content of fraction 1 at 
0·05 Mis very low (0·7 per cent); it, too, rises sharply 
above 0·25 M almost attaining the levels of the 
unfractionated solutions of equivalent acid concentra
tion. In f~actions 2 + 3 + 4, the hydroxyproline to nit
rogen ratio approximates that of the unfractionated 
solutions at all concentrations. The fractions 1, poor in 
hydroxyproline, obtained from acetic acid solutions 
below 0·25 M may represent the "youngest' portions of 
the collagen stru~ture; they appear to be loosely 
bound segments smce they could be obtained from 
unwarmed fractions which was impossible for fractions 
2, 3 and 4. Above 0·25 M the bulk of the collagen was 
altered dramatically at 40° C., giving rise to fractions 1 
with normal amounts of hydroxyproline. 
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