
©          Nature Publishing Group1961

No. 470a October 14, 1%1 NATURE 181 

These experiments are compatible with the hypo
thesis that the plasma of patients with Hageman 
trait is not deficient in kallikreinogen but lacks either 
kaJlikreinogenase itself or some prior enzymic step 
required for its activation by acetone or 'Celite'. 
Whether the vasodilator activity released from human 
plasma by the various methods of activation is due to 
the release of a single proteinase cannot as yet be 
unequivocally stated. However, plasmin, because of 
its relatively low potency in producing vasodilata
tion•, cannot be one of the proteinases involved. 
Similarly, the question of the identity of plasma 
kaJlikrein with the permeability factor and the glass
activated proteinase in human plasma cannot as yet 
be resolved. The results provide evidence that a com
mon mechanism is involved in their release, but this 
does not exclude the possibility that the enzymes 
themselves may be different. Certainly, however, the 
simplest hypothesis would be that they were the same 
substance. Keelen has reported that salivary and 
urinary kallikrein form kallidin in the absence of 
component B and in the presence of soybean trypsin 
inhibitor. It would be of interest to know whether 
plasma kallikrein, which is inhibited by soybean 
trypsin inhibitor, produces kallidin by a process 
dependent on component B. 
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Presence of Two Iron-Transport Proteins 
in Serum 

THE iron-binding protein transferrin was isolated 
in crystalline state as early as 1952, and it has been 
generally accepted that this was the only. ~on
containing protein in serum under normal condit10ns. 

Using electrophoresis in starch supl?orting medium 
according to Kunkel and Slater1 and iron-59 determ
inations after electro-plating, it is possible to detect 
minor variations in the electrophoretic pattern which 
are not in agreement with this point of view. The 
experiments were performed on human beings and the 
results are given in Table 1. 

When serum and 69Fe are incubated for 15 min. 
and investigated by electrophoresis, 11·7 per cent of 

Table 1. PERCENTAGE 01!' TOTAL 61FE AO'l'IVITY 

Sample Albumin+ a 8-Globulin /I-Globulin y-GlobuUn 
a,-Globulin 

In vitro: 
1 serum+ 09Fe 6·0 

In vivo: 
5·7 88·2 0·1 

2 Serum+"Fe 
injected 2·6 

3a Serum+ "Fe 
3·3 94·1 0·0 

injected 
16 min. after 

injection 5·5 1·3 93·2 0·0 
3b 25 min. after 

injection 3·0 1·8 95·2 0·0 
4a Transferrin + 

69Fe 
15 min. after 
injection 10·0 7· 81·3 1·5 

4b 25 min. after 
Injection 9·4 6·4 82·0 2·2 

5a 131 I -transferrin 
Rabbit 0·1 0·6 84·8 14·6 

5b Human 0·2 0·0 97·2 2·6 

the ••Fe is found in front of the transferrin containing 
(3-globulin. It must be noted that no activity is 
found in they-globulin. 

When serum from a patient is incubated with 69Fe 
and re-injected, the serum from the patient shows the 
same type of pattern. It is of interest to note that 
two samples taken after an interval of 10 min. show 
the same relative distribution although the activity 
has decreased by 25 per cent from the first to the 
second sample. 

If the 69Fe is incubated with transferrin (Behring
werke) we find again the same pattern with a splitting 
of the ""Fe into more than one protein fraction. 

The electrophoretic findings a.re in many ways 
identical with the effect of a protein-protein inter
action. This could, however, be shown not to be the 
case. If iodine-131-labelled transferrin is injected 
into a rabbit or in a man, 1811 is found only at the 
expected place for transferrin and not where the fast 
fraction of the 59Fe was found. 

The results can therefore only be taken to indicate 
that serum contains a protein which is not identical 
with transferrin and which has the ability to bind 
69Fe reversibly. 

The constant relative size of the fast fraction in 
experiments 4a and b, where the iron was injected 
bound to transferrin, makes it probable that this 
smaller fraction may even represent an intermediary 
stage between transferrin and the erythroblasts. 

The presence of such an intermediate in serum has 
been suggested by the work of Na.jean, Ardaillou and 
Bernard 2• They showed that the rate of iron transfer 
from transferrin to reticulocytes could be augmented 
by adding serum to the system. The active com
ponent was non-dialyaable and thermolabile. 

In the ghosts of erythrocytes from animals inj~cted 
with ••Fe Falbe-Hansen and Lothe3 found an iron
containing fraction which could not be identified with 
known iron proteins. This fraction appeared to be 
an intermediate stage in iron transport as it could 
only be found during the first hours after the ••Fe 
injection. The possibility of identity between these 
two fractions is being investigated. 
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