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and the findings subsequently formed the subject of a one-day
conference.'
The latest project may be seen as an extension of the

Association's many interests in this field. These include the
publication among the specialist journals associated with the
BM.7. of Medical and Biological Illustration since 1951,
aimed at both medical teacher and illustrator, and of the
British 7ournal of Medical Education to be launched this year.

Mopping up Strontium
Alginates are substances derived from algae, notably sea-
weeds. They have many industrial applications, but recently
the therapeutic use of them to prevent absorption of strontium
from the alimentary tract was discussed in the Annual Report
of the United Kingdom Atomic Energy Authority.'

In 1964 workers in Canada showed that alginates could
lower the absorption of radioactive strontium from ligated
intestinal segments of rats without inhibiting the uptake of
calcium.2 Later work gave similar results from intubation
experiments in rats.3 The inhibiting agent employed was
sodium alginate obtained from brown seaweeds (Phaeo-
phyceae). The work now reported from the U.K. Atomic
Energy Authority is the logical development of this approach,
and it includes the oral administration of sodium alginate
in association with the short-lived isotope strontium-85 to
human volunteers. A preliminary report by R. Hesp and
B. Ramsbottom4 had suggested that a useful factor of reduc-
tion (eight to ten times) in the uptake of strontium from gut
t blood and thence to bone could be obtained. Later work3
showed that the factor of reduction varied with the timing of
administration, but that even 20 minutes after ingesting
strontium-85 the administration of sodium alginate could
reduce uptake by about three times.
The action of alginates varies with their composition, and

G. E. Harrison and his co-workers at the Medical Research
Council Radiobiological Unit' have confirmed in experiments
with rats that, unlike most other therapeutic agents used to
reduce the uptake of radioactive strontium, alginates do not
diminish absorption of calcium. Moreover, an even greater
protective effect is produced if the alginate used contains a
high proportion of guluronic acid.
The relevance of these studies to practical therapeutics is

dear, though the practical need for such treatment is limited.
In fact, accidental ingestion of radioactive strontium has not
so far been a problem in the medical supervision of workers
in the atomic energy industry. But, if this material were
accidentally inhaled, a substantial amount of it might be
cleared from the respiratory tract to the gut, and in these
circumstances there might be a place for alginate therapy.
Similarly, public health applications might be considered if
food or water supplies were contaminated.

Most of these possibilities are essentially speculative. How-
ever, G. W. Dolphin and I. S. Eve' have shown that about
half the strontium in the body has entered the bone in a
little under three days ; once the material is incorporated in
bone its removal becomes very difficult. It is therefore worth
while to define a method of prompt therapy which can act
by inhibiting either primary absorption from the gut or
resorption from intestinal juices during subsequent meta-
bolism. A similar therapeutic approach applicable to intake
of caesium has been described with ferri-ferrocyanide
(Prussian blue) as the inhibiting agent.8 Isotope dilution
techniques and chelating agents are therapeutic measures that
have been used effectively against other radioactive sub-
stances, and these new studies extend the scope of treatment.
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Arms and the Man
Part of the stock-in-trade of the magician-physician in folk-
lore was the reattachment of severed portions of the human
body. St. Nicholas of Bavaria,' who joined together the
separate pieces of three children who had been butchered by
an innkeeper short of bacon, was an outstanding example of
success in this field. In recent years, however, advances in
technique have made surgical restoration of limbs a feasible
proposition, and if the criterion of success is the restoration
of an extremity that is aesthetically and functionally superior
to an artificial limb this can nowadays certainly be achieved
with an arm 26 but only doubtfully with a leg.7 Apart
from the need for technical skill on the part of the surgeon,
particularly in the repair of small vessels, the outcome of the
operation depends on the extent of the damage to the limbs,
the level of amputation, and the period of ischaemia. As
might be expected, the more proximal the amputation the
more doubtful the result, mainly because the further the
regenerating axons have to flow the greater is the likelihood
of irrecoverable degeneration of their sheaths and the muscles
they innervate. Furthermore, the more muscle there is in
the severed portion the greater is the risk of metabolic
acidosis when the ischaemic part is reconnected to the
circulation.8 There is also a risk of ischaemic contracture.
A time interval of up to six hours before restoration of the
circulation is certainly consistent with success, but the period
could probably be lengthened by cooling the severed part, and
certainly by perfusing it.9 First-aid workers and others should
be encouraged to send or take severed parts to hospital,
preferably packed in ice.
When the circumstances are favourable the following steps

should be taken after preparing the parts for operation. The
severed part should be perfused with 10% heparin and
penicillin solution. The two stumps should be trimmed,
sacrificing enough bone to ensure comfortable repair of the

1 Brit. med. 7., 1962, 2, 1673
2 Kleinert, H E., and Kasdan, M. L., Clin. Orthop., 1963, 29, 29.
s Malt, R. A., and McKhann, C. F., 7. Amer. med. Ass., 1964, 189, 716.
4 Horn, J. S., Lancet, 1964, 1, 1152.
- Proc. roy. Soc. Med., 1966, 59, 587.

6 Herbsman, H., Lafer, D. J., and Shaftan, G. W., Ann. Surg., 1966,
163, 137.

Huang, C.-T., Li, P.-H., and Kong, G.-T., China med. 7., 1965, 84,
641.

Paul. H. A., Mehl, R. L., Schneewind, J. H., and Beattie, E. J., 7.
Trauma, 1965, 5, 349.

Snyder, C. C., Knowles, R. P., Mayer, P. W., and Hobbs, J. C., Plast.
reconstr. Surg., 1960, 26, 251.

10 Kleinert, H. E., and Kasdan, M. L., 7. Trauma, 1963, 3, 461.
" Gillies, H., and Reid. D. A. C., Brit. 7. plast. Surg., 1955, 7, 338.
2 Reid, D. A. C., ibid., 1966, 19, 234.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5521.1024 on 29 O
ctober 1966. D

ow
nloaded from

 

http://www.bmj.com/

