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no evidence of multiplication by fission however.
Viruses of the influenza group will adsorb on to
the membrane of a laked chick erythrocyte and
this has proved most useful in their study (Dawson
and Elford, I949). In addition to the spherical
particles known to be influenza virus, long fila-
mentous forms have been found to adhere to the
membrane and it has been suggested that these are
a pleomorphic form of the virus which represents
a stage in its reproductive process (Chu, Dawson
and Elford, 1949) (Fig. 3). Growth of this group of
viruses has been demonstrated in tissue cultures
(Challice and Flewett, I950) and here the evidence
suggests that the virus multiplies inside the nucleus
of the cell, although here the lack of penetration of
the nucleus by the electron beam is a serious
handicap.

Efforts are being made to develop a sectioning
technique to obtain specimens of sufficient thin-
ness for examination by electron microscopy. The
task is very difficult, the maximum thickness for

this purpose being of the order of o.Iti, but some
success has been achieved (Newman, Borysko and
Swerdlov, I949; Black, Morgan and Wyckoff,
1950). The great concentration of virus in the
nucleus of some insects has been demonstrated in
this way (Smith, I950).
The electron microscope itself has, to date, been

developed to give, with suitable specimens, a
resolution of IoA (Hillier, I947) and it is likely to
be some time before this is improved owing to the
difficulty, if not impossibility, of correcting the
aberrations in an electron lens. More complicated
techniques of combined light and electron micro-
s:opy are being developed (Gabor, I949), but so
far little success has been obtained.
The electron microscope has established itself as

an important tool in medical research and we can
reasonably expect many problems involving very
small structures to be solved by its application.
C. E. CHALLICE, B.Sc., Ph.D., A.R.C.S., D.I.C.
National Institute for Medical Research, London.
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ANNOTATION

Streptokinase
'Streptococcal Enzymatic Debridement'
Streptococcal infections in the human body

usually behave in a characteristic manner. They
tend to spread diffusely through the tissues which
seem unable to wall them off as they typically do
with staphylococci; in addition, pus when it is
formed is often thin and watery. The mechanisms
which are responsible for this characteristic be-

haviour have been gradually discovered over a
number of years, but only recently has their
practical importance been realized.
As long ago as I933 W. S. Tillett of the bacterio-

logical department at the Bellevue Medical Centre
in New Yorkl described how a broth culture of
haemolytic streptococci would rapidly liquefy the
normal clot of human plasma. The cultures he
used were obtained from patients harbouring
various strains of beta-haemolytic streptococci and
all of them produced this lysis. He also showed
that a variety of other organisms did not produce
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this effect and in addition, clotted plasma obtained
from patients convalescing from streptococcal in-
fections was often resistant to lysis.

Tillett and his co-workers2 subsequently showed
that the plasma of patients recovering from in-
fections other than streptococcal was not resistant
to this fibrinolytic activity and he went on to try
and isolate the active principle responsible for
dissolving fibrin. He discovered that by starting
with a culture of streptococci and using alcoholic
precipitation and adsorption on aluminium hy-
droxide he could concentrate the active principle.
It resisted heating to I00oo C. for an hour, gave a
positive test for protein and was destroyed by
trypsin and pepsin; in short it appeared to be an
enzyme3. However, it was much more specific
than the other known proteolytic enzymes such as
trypsin since it would not act upon casein, gelatin
or even clotted plasma from the rabbit.
The next step in this investigation4 was a study

of purulent pleural exudates from patients. It was
found that the pus, for example from an empyema,
was made up largely of the nuclei of leucocytes and
was desoxyribose nucleo-protein. It could account
for as much as 30 to 70 per cent. of the total solid
matter present and could be demonstrated by a
special staining method. In I948 Tillett5 was
able to show that certain haemolytic streptococci
produce a second enzyme, desoxyribonuclease
which was capable of rapidly rendering fluid the
nuclear protein which formed such a large part of
these purulent exudates. This second enzyme
which is called streptodornase was found to be
thermolabile. i-huiw be" seen that strepto-
cocci can produce two different enzyme systems
which may well explain the inability of the body
to localize this type of infection and the sub-
sequent production of thin fluid pus.
This group of workers have recently described'

their results in clinical trials with what is probably
a crude extract7 of these streptococcal enzymes.
They first gave intrapleural injections of strepto-
kinase and streptodornase to 23 patients with
exudative pleurisy due to various causes. They
obtained significant liquefaction and thinning of
the exudate within an hour of a single injection,
and the effect persisted for at least two days. In
some cases they noticed a toxic reaction which

usually took the form of a rise in temperature about
6 to 8 hours after the injection, reached a peak in
24 hours and gradually fell in the subsequent 2 to
3 days. In some it was associated with general
malaise, nausea and gastro-intestinal discomfort;
local pain, if it occurred, was never severe. There
was an outpouring of polymorphonuclear leu-
cocytes which lasted from 2 to o days and was
most brisk in those who had the least amount of
pleural thickening.
The possibility of breaking down the body's

natural defence mechanisms to invading or-
ganisms must be considered but it is most re-
assuring to find on microscopical examination that
living polymorphs and fibroblasts remain un-
scathed after exposure to these enzymes. Dead
nuclear material and fibrin are, however, rendered
liquid. It seems therefore as if this method may
prove to be a safe and useful one where healing is
being delayed mainly by mechanical factors.

In this country, Cathie 8,9 at Great Ormond
Street has successfully employed streptokinase to-
gether with streptomycin intrathecally for the
treatment of tuberculous meningitis. His inten-
tion was to dissolve the fibrinous exudate which
typically forms over the base of the brain in these
cases and in a controlled series of such patients he
obtained significantly better results than in those
treated with streptomycin alone.

Tillett1° has recently reported on the thera-
peutic results obtained in a very varied series of
cases treated by what he describes as ' strepto-
coccal enzymatic debridement.' The most suc-
cessful results were obtained in the treatment of
post-traumatic haemothorax, in this condition it
has been found only necessary to inject the strepto-
kinase into the pleural cavity on one or two oc-
casions and then aspirate the liquid contents.
Rapid expansion,of the lung was obtained and
subsequent decortication became unnecessary.
Similarly good results followed when treating
loculated empymata.
The writer has examined some of the patients

treated in the surgical wards of the Bellevue
Hospital by Professor Mulholland using strepto-
kinase. The results are striking and there seems
little doubt that when these enzymes can be pro-
duced in a purified form they will prove a most
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valuable addition.to his antibiotics, with which
-thiy-are likely to be used.

Streptokinase together with streptodornase is
already being prepared in this countryll but the
manufacturers have wisely warned those who may
be contemplating using itls that it should not be

employed for the prevention of adhesions as, for
example in the abdominal cavity, for under such
circumstances it may well interfere with normal
tissue repair.

SELWYN TAYLOR, M.Ch., F.R.C.S.
Postgraduate Medical School of London

4kt
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On the subject of our last Editorial (by a
distinguished Chinese contributor) we are indebted to
the 'Editor of the Lancet for permission to reproduce
'the following letter:--

PROTECTION OF SURGEONS
SIR.-Having recently been forced to give con-

siderable attention to the protection of young sur-
geons in this country it seems to me advisable to
publish some points about the present position in
general and the question of 'cover' in particular.
The first point to be appreciated is that any claim

against a hospital will be answered by the Ministry
of Health. The Ministry in its turn assumes no
responsibility for -an act of any member of the
medical staff, and will in fact bring him in as a third
party in the action. This will have the effect of
transferring the action from the Ministry to the
doctor; and he will find not only that he is not
supported, as he was in the old days, by the hospital
and its nursing staff, but also that they are Ministry
witnesses and can be used against him. It is
therefore vitally essential that he should provide
himself with all the assistance he possibly can.

. The unenviable position in which the doctor is

being placed becomes particularly unfortunate
when a visitor from overseas is concerned. Having
*returned to his own country after a period here
during which time he may have performed some
operation at any time up to six years subsequently
a claim arising out of that operation can be trans-
ferred by the Ministry and laid at his door.

It is therefore good to be able to report that the
:Medical Defence Union and the Medical Protec-
tion Society have recently made special provisions
to cover visitors from overseas, and it behoves such
visitors to take advantage of these provisions. An
overseas doctor who has studied or practised in this
country and who desires to maintain protection
should make an application for either a retired life
membership subscription (Medical Defence Union)
or a combined subscription '(Medical Protection
Society), The full details are available from Dr.
Robert Forbes, Medical Defence Union, 49 Bed-
ford Square, London, W.C.I, and from Dr. A. R.
French, Medical Protection Society, Victory House,
-Leicester Square, London, W.C.2.

B. L. MCFARLAND.
Department of Orthopaedic Surgery,

University of Liverpool.
(' Lancet,' May 27, p. IoI 9)
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