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toms were not seen when the injections were given more
slowly. Chills and fevers were frequently encountered, but
Elman and his colleagues4 found that these could be elim-
inated, as they were merely associated with pyrogens of
bacterial origin present in the distilled water used for making
the amigen solutions. Phlebitis was a more constant re-
action, but Elman4 and Landesman and Weinstein6 consider
that amigen solutions are really no more irritant than similar
solutions of glucose and of salts. Of some 500 patients,
many of them in a critical condition, to whom the solution
of amigen was given, only two showed any urticarial
response,.and of the few deaths recorded none was caused
by the amino-acid mixture. On the other hand, the indi-
cations were that without the amino-acid injections the
death rate would have been higher, though objective proof
of this fact was unobtainable. All the evidence shows that
the intravenous injection of a sterile 2.5% solution of
amigen prepared in freshly distilled water and administered
at the rate of 8 to 12 g. of solids per hour is a safe procedure,
and a simple and convenient way of supplying large amounts
of protein nourishment parenterally. The amino acids so
administered are well utilized, pronounced negative nitrogen
balances are rapidly reversed, and a general improvement
in the patient's clinical condition is observed. It is inter-
esting to note that Clark and Brunschwig7 have advanced
intravenous alimentation a stage further by administering
emulsified fat as well as dextrose and amino acids to a
human being over a 17-day period, as much as 12 g. of
nitrogen and 1,700 calories being given during one 24-hour
period.
The diverse pathological states in which intravenous

amino-acid alimentation has been used in America indicate
the potentialities of this method. For example, it has been
found beneficial in carcinomatous and ulcerative conditions
of the alimentary canal, in cases of general peritonitis, in
pneumonia and tuberculosis, and for burns. Elman and
his co-workers recommend it for improving the nutritional
state of undernourished patients before operation and also
in the immediate post-operative period. Landesman and
Weinstein suggest that the use of amigen is not limited
merely to starving patients in whom it is impracticable to
give protein by the intestinal tract. On only one point does
there appear to be any controversy. Landesman and
Weinstein do not consider that intravenous amino acids
raise the low plasma protein levels of oedematous patients,
while Elman and his colleagues hold the opposite view.
Further trials over longer periods will probably settle this
point. Shohl and Blackfan8 have been successful in main-
taining positive nitrogen balances in infants by intravenous
administration of a mixture of 20 crystalline amino acids
instead of protein digests. At the moment, however, this
method is far too expensive, and in any case can only
become really economical when it has been decided which
of the amino acids are "essential" for the human species
and which can be safely dispensed with.

VITAMINS AND PHYSICAL FITNESS
Some months ago we wrote in these columns9 of work
done in America on the relation of vitamins to bodily
efficiency. To this information from the other side of the
Atlantic, which, inter alia, underlined the excellence of
American Army diets, may now be added experience
gained at home by Harper, Mackay, Raper, and Camm,
whose results were recently published in this Journal.10
Experiments were carried out at Manchester University

7 Proc. Soc. exp. Biol., N.Y., 49, 329.
8 J. Nutrit., 1940, 20, 305.
9 British Medical Journal, 1942, 2, 485.
0 Ibid., 1943. 1. 24A

on the effect of treatment with vitamins A, D, and C on the
fitness of R.A.F. and R.E. cadets. The young men, 69
in all, lived in two university halls and had the ordinary
undergraduate diet. A preliminary examination was done,
which consisted of collecting the uisual anthropometric data
and of measurements of the resting and standing heart rate,
of the resting and post-exercise vital capacity, and of the
R.A.F. breath-holding and endurance tests. The cadets
were then divided into two groups, and members of one
group received daily a capsule containing 6,000 units of
vitamin A and 1,000 units of vitamin D and a 50 mg.
tablet of vitamin C, while the remainder were given placebo
capsules and tablets. After 10 weeks the men were re-
examined and the two groups were changed over for a
further experimental period of 11 weeks, ending with a
third examination. The results of the tests were statistically
examined, and it was found that at each comparison the
performance of the men receiving the vitamin additions
was in several respects superior to that of the cadets given
the sham treatment. Thus the measurements of resting
vital capacity, of the breath-holding time, and the endur-
ance tests were in their favour at both re-examinations,
and the combined differences taken over the whole period
were statistically significant. The effect of the vitamin
additions was also reflected in changes in the resting heart
rate, but in a rather unexpected fashion in that a slower
heart rate popularly taken as a sign of physical fitness was
found in whichever group was on the control treatment.
No significant differences were found in the standing heart
rate, the post-exercise heart rate, the heart rate during the
R.A.F. endurance tests, and the post-exercise vital capacity.
Neither were the anthropometric measurements different.
An interesting feature was the greater incidence among the
controls of minor respiratory and gastro-intestinal com-
plaints. 'The assessment of these differences was naturally
more vague than for the physical measurements, as it rested
solely on statements of the cadets themselves. These, how-
ever, did not know whether they were receiving sham or
real treatment, and the differences were large-14.9 days
per man of various complaints among the controls and
9.7 days per man in the vitamin-treated cadets-and statis-
tically significant.
Harper and his colleagues have soberly assessed the

results of their findings and are well aware of certain
possible objections to their tests. It might be well to
mention another" In two respects, the breath-holding time
and the endurance test, differences between the two groups
at the initial examination are rather large and Way raise
doubts as to the randomness of the original distribution.

In a shot-gun vitamin experiment it is generally impos-
sible and always difficult to separate thX effects of the dif-
ferent vitamins. Here, however, one is tEmpted to speculate
that the relatively rapid tailing off of the vitamin group
when switched over to control treatment points to an initial
shortage of vitamin C, which cannot be stored for long,
rather than of vitamins A and D, which would accumulate
in sufficient quantity to allow of a longer carry-over during
the lean period. Whatever the limitation of the diet of the
cadets, it apparently became much less obvious in the
second period; the vitamin and control groups were
changed over at the end of June, and the treatment differ-
ences from then till September were much smaller than
during the first round between April and June. This may
have been connected with the usual improvement in the
diet which takes place in the early summer.
One could wish that this useful experiment had been on

a more ambitious scale, that it had included treatment with
the vitamin B complex, and that the composition of the
cadets' diet and an assessment of their bodily reserves of
vitamins had been made available. It is to be hoped that
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this interesting piece of research at Manchester is a fore-
runner of more elaborate investigations. It has dertainly
rendered great service in showing that the diet of young
men preparing themselves for most arduous duties is some-
thing that can be improved upon.

EPIDEMIC KERATOCONJUNCTIVITIS
Ophthalmological literature contains many reports of
epidemic outbreaks of conjunctivitis complicated by
corneal lesions. These date back to 1889, when von
Stellwag recorded an outbreak described as "a peculiar
form of torneal inflammation," and designated the appear-
ances as "nummular" because of the multiple coin-like
scars in- the cornea. Such outbreaks have appeared at
irregular intervals until the past few years, when wide-
spread epidemics have been reported with increasing fre-
quency in different countries both on the Continent and
in the United States. As the condition is only now being
clearly recognized, it was inevitable that the outbreaks
should be recorded by different observers under a variety
of names-such as superficial punctate keratiti$, keratitis
subepithelialis, keratitis maculosa, Beal's conjunctivitis,
acute follicular conjunctivitis, and various nondescript
designations. An excellent survey of this diffuse literature
is given by Hogan and Crawford,' who include an account
of 125 cases which they have studied. It is, of course,
possible that not all the epidemics in the literature fall
into this group. It is only necessary to recall the old
conflict about the unity of trachoma with follicular con-
junctivitis to appreciate that epidemic conjunctivitis with
corneal lesions may constitute more than one entity. There
is, however, strong evidence that a protean affection which
has many manifestations must be regarded as a distinct
clinical entity. The conjunctiva shows a number of
lesions; it may be slightly involved or so severely affected
that there is intense chemosis, especially in the lower
palpebral area; or there may be mild follicular reaction
or pseudo-membrane formation. As for the cornea, the
designations of superficial punctate keratitis, macular
keratitis, subepithelial keratitis, nummular keratitis, and
diskiform keratitis are indicative of the varying conditions
seen. What stamps the group as an entity are the cardinal
points which are present in all cases: (1) sudden onset
with glassy oedema of the caruncle, semilunar fold, lower
fornix, and bulbar conjunctiva; (2) the severity of the con-
junctival signs in the absence of any marked discharge
a point of considerable importance; (3) enlargement of
the pre-auricular and other regional glands; (4) the fre-
quent involvement of the cornea, shown subjectively by
a worsening of th& symptoms; (5) the absence of causa-
tive organisms in smears and cultures; (6) the presence of
a lymphocytic type of exudate in smears and scrapings
instead of a polymorphonuclear exudate common in other
forms of acute conjunctivitis. Different observers have
reported a varying incidence of unilateral inflammation
even in severe epidemics, and it would appear that at least
50% of the infections are unilateral, while corneal lesions
are generally present in about 75% of cases. The affection
runs an acute course, but corneal. damage may persist for
months or permanently.

Aetiologically a large number of organisms have been
incriminated but none established. The similarity of the
corneal lesions to the herpetic affections of the cornea has
led some workers to postulate a virus origin. R. E.
Wright,2 who was the first to recognize that extensive
variations appear in superficial punctate keratitis, also
brought forward evidence of the virus nature of the infec-

1Amer. J. Ophihal., 1i142. 25, 1059.
2 Bil. J1. Ophthal., 1930, 14, 257, 595.

tion. Other observers have reported on similar lines, and
Sanders3 has now recorded some preliminary observations
on the isolation of a. virus agent in the epidemic that
recently occurred in the shipyards of San Francisco,
accounts of which have been reported by Hogan and
Crawford' and by Rieke.' Most observers agree that
treatment has little effect on the course of the disturbance,
and reliance must be placed on palliative measures, includ-
ing atropine when the cornea is involved. Silver nitrate
in particular seems to be ineffective.
Some interesting theoretical speculations emerge from

the clear recognition' of this affection. Should it prove to
be a virus disease, one further group of virus infections of
the conjunctiva will have to be added to the established
entities of trachoma, inclusion conjunctivitis of the new-
born, and swimming-bath conjunctivitis. The relation of
these different affections to each other and to herpes
keratitis is a problem that promises to enlarge our know-
ledge of a difficult field of study.

TREATMENT OF TETANY IN PREGNANCY
That there is a drain on maternal calcium to meet the
requirements of the foetus has long been recognized, and
it is perhaps surprising that fully developed tetany is not
encountered more often in association with pregnancy.
Steinheims in 1830 described a form of tetany associated
with pregnancy and lactation, and with the advent of
thyroidectomy, first performed by Kocher in 1878, a
rtew aetiological factor for hypoparathyroidism appeared.
Kehrer5 in 1913 reviewed 103 cases in the literature and
added 5 of his own. Recently Anderson and Musselman6
have collected 240 cases, which they divide into four aetio-
logical groups. In the first group were 26 post-operative
cases, in some of which tetany developed during pregnancy
although the parathyroid' deficiency had not been severe
enough to cause it in the non-pregnant state. This agrees
with the experimental work of Dragstedt, Sudan, and
Phillips7 on bitches from which the thyroid and parathy-
roids had been removed and which developed tetany when
they became pregnant. Those cases in which the mother
survived usually resulted in' death of the foetuses and abor-
tion. The next two groups, with a total of 154 cases, were
less certain in aetiology, and are described as being idio-
pathic, and having low calcium intake or vitamin D de-
ficiency, respectively. Hyperventilation and blood loss
during labour are regarded as possible aetiological factors,
and lactation is thought to play a part since 41 of these
cases occurred during that period. The fourth group con-
sisted of 60 cases of thyroid disease, but little mention is
made of them except that treatment of the thyroid condi-
tion was essential.
Although fully developed tetany is unusual in pregnancy,

Anderson and Musselman maintain that the paraesthesias
and " leg cramps " of many pregnant women are indica-
tions of impending tetany, while Ellsworth,8 stuidying the
blood chemistry of such patients, finds values af serum
calcium below 8.5 mg. and serum phosphorus above 4.5
mg., which he regards as criteria of hypoparathyroid in-
sufficiency. Richardson,9 on the other hand, observed
values of serum calcium as low as 5.6 mg. without subse-
quent symptomatology. Clinically, the diagnosis of sub-
tetany and even of the fully developed disease in pregnant
patients is not easy. Chvostek's sign is positive in 75% of

3 Arch. Ophthal., Chicago, 1942, 28, 581.
4 J. Amer. med. Ass.. 1942, 119, 942.
5 Arch. Gynaik., 1913, 99, 372.
6 Amer. J. Obstet. Gynec., 1942, 43, 547.
7 Amer. J1. Physiol., 1924, 69, 477.
8 Internal. Glin., 1933, 3. 27.
8 Illinois med. J., 1931, 59, 453.
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all pregnant. women in the latter weeks, and the cathode
closing contraction in 80%, illustrating an increase of
neuromuscular excitability. Brougher'° believes there may
be a relation between pre-eclamptic toxaemia and para-
thyroid insufficiency, and gives examples suggesting that
parathyroid extract is deserving of further trial in the treat-
ment of this condition. In any case the aim of treatment
in tetany and subtetany is to raise the blood calcium and
lower the serum phosphate. This may be achieved by
intravenous or intramuscular calcium gluconate 10 c.cm.
to 20 c.cm. of a 10% solution-and parathormone. After
the acute stage, 25 g. to 30 g. of calcium lactate dissolved
in warm water should be taken daily by mouth. It is
also beneficial to place the patient on a low phosphorus
diet by limiting the intake of meats, cheese, and egg-yolk.
Vitamin D was the most effective agent in increasing the
intestinal absorption of calcium until the discovery of
dihydrotachysterol (A.T.10) by Holtz." This also in-
creases the phosphorus excretion, but it is not without its
dangers, such as calcification in the kidneys, and during its
administration the serum calcium must frequently be deter-
mined. Finally, Anderson and Musselman consider that
tetany is no indication for the induction of abortion, as
modern therapeutic measures are capable of saving both
mother and child.

SILVER NITRATE FOR ASEPTIC OBLITERATIVE
PLEURITIS

The production of an artificial obliterative pleuritis is
important in the management of certain chest diseases,
and in a recent paper Brock"2 describes the use of silver
nitrate for this purpose. Adhesions between lung and
parietes may be needed: (1) as a preliminary to lobec-
tomy; (2) as a preliminary to suction drainage of a
tuberculous cavity-Monaldi's operation; (3) to cure the
condition of chronic or recurrent spontaneous pneumo-
thorax; and (4) to relieve the condition of chronic idio-
pathic pleural effusion. Bethune's G"pleural poudrage,"''3
in which iodized talc powder is blown into the chest
through a cannula under thoracoscopic control, has been.
widely used for producing pleural adhesions before lobec-
tomy, but the silver nitrate method has certain advantages
over it, not the least being that it is a simple bedside pro-
cedure and not even a minor operation. A preliminary
injection of morphine is desirable as there is some immedi-
ate pain. Then 7.5 to 10 minims of a 10% solution of
silver nitrate is injected with an all-glass syringe after
induction of a small pneumothorax, and as much air as
possible is at once removed. There is usually a low
febrile disturbance lasting 3 to 5 days, and some fluid is
formed. This and any remaining air must be aspirated
so that the pleural surfaces can adhere. After 3 to 4
weeks artificial pneumothorax is again attempted, and if
successful (usually incomplete) a second injection is given.
Out of 20 cases in which this method was used before
lobectomy there was complete pleural obliteration in 15
and partial obliteration in 2 more; 13 of these patients
had received one injection, and 4 had had two. The
adhesions found at operation are ideal, being soft and
avascular but firm enough to prevent collapse of the
remaininz lobe.
Chronic and recurrent (often bilateral) spontaneous

pneumothorax is not at all common and can be
very disabling. Brock mentions 32 cases, in 20 of
which he used silver nitrate, and all 20 were cured.
After preliminary thoracoscopy to exclude any lesion,
such as congenital cystic disease, which may require other

10 Amer. J. Obstet. Gynec., 1942, 43, 710.
11 Arch. klin. Chir., 1933, 177, 32.
1S Guy's Hosp. Rep., 1942, 91, 99.
18 J. thorac. Surg., 1935, 4, 251.

treatment, the silver nitrate is injected and expansion of
the lung aided by subsequent aspiration of fluid and air.
In one case the patient had had a chronic pneumothorax
for as long as nine years; in all cases the condition had
been present for some months. Patients with recurrent
pneumothorax had had as many as half a dozen attacks,
often on alternating sides and in some cases on both sides
simultaneously. Brock also describes two cases of idio-
pathic massive pleural effusion in which successful pleural
obliteration was secured after aspiration of .all the fluid
under thoracoscopic control and then . introduction of
silver nitrate. This was followed by repeated aspiration
of fluid, the amounts rapidly diminishing until pleural
symphysis occurred.

KETOSIS AND GONADOTROPHIN SECRETION
While oestrogens have been extensively used for the suppres-
sion of hypophyseal secretion, no therapeutic procedure
has yet been developed for the stimulation of the pituitary.
Last year, however, Juleszl suggested that a ketogenic diet
would stimulate the secretion of gonadotrophin and perhaps
of other pituitary factors. He was led to make his experi-
ments by observations recorded in the clinical literature
suggesting that women'on such a diet frequently suffered
from amenorrhoea. He accordingly put fourteen patients
on a ketogenic diet (ten women and four men), and tested
their urine by injection into immature female mice. The
patients were sexually normal, with no evidence of endo-
crine disturbance; they mostly suffered from arthritis or
asthma. The urine was injected by the usual Aschheim-
Zondek procedure, a total of 3.6 ml. being given in six
injections. Follicle stimulation was produced by the urine
of twelve of the fourteen patients, this stimulation being
very marked in some cases. No such effect was obtained
by the urine of the patients before or after the period
of treatment. That this excretion of follicle-stimulating
gonadotrophin was associated with the ketosis is shown by
the fact that two diabetics with ketonuria and one patient
with starvation ketosis also excreted the hormone. The
amenorrhoea seen in women during ketosis is explained
as being due to over-production of follicle-stimulating
gonadotrophin and the failure of the cystic follicles so pro-
duced to become luteinized, the endometrium remaining in
the proliferative phase. The author goes on to suggest that
all pituitary functions are stimulated by ketosis; that the
capacity of the hypophysis to react when dysfunction is
suspected may be tested by placing the patient on a keto-
genic diet; and, finally, that the production of follicle-
stimulating gonadotrophin on a commercial scale may be
accelerated by application of his findings. Though these
conclusions are hardly justified by the evidence, the facts
are themselves interesting, and, if confirmed, should have
,wide application. It is, however, perhaps hardly practical
to recommend the widespread adoption of ketogenic diets
during the war.

The new Fellows elected to the Royal Society include
Patrick A. Buxton, director of the Department of Ento-
mology, London School of Hygiene and Tropical Medi-
cine; Ivan de Burgh Daly, professor of physiology,
Edinburgh University; A. J. Ewins, director of research,
May and Baker, Ltd.; Arthur Felix, bacteriologist, Lister
Institute; Alexander Fleming, professor of bacteriology,
St. Mary's Hospital; G. A. R. Kon, research professor
of chemistry, Royal Cancer Hospital; Wilder Penfield,
director of the Montreal Neurological Institute; and
S. Zuckerman, professor of anatomy, University of
Birmingham.

*1 Schweiz. med. Wschr., 1942, 72, 541.
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