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the contrary, are affections of the whole body, mind, and
personality, and their therapy involves the treatment not
only of the brain and nervous system, but also of the whole
organism, inc!uding, in addition, the individual's social rela-
tionships. The characteristic process of the bodily chemistry
or metabolism is oxidation, and notably in melancholia and
dementia the basal metabolic rate is lowered, with resulting
accumulation in the system of unoxidized and other toxic
products of metabolism. If the proved curative effects of
certain radioactive mineral springs in gout and allied affec-
tions of the fibrous tissues, muscles, and joints are attributable
in part to their radioactivity, they possibly operate in this
respect by stimulating the metabolism and activating the
oxidative processes of the body. If this surmise is correct,
then there would seem to be a sound reason for the use
of radium in the treatment of mental diseases, in some mild
and generalized form, as by the drinking of radioactive waters
and the taking of radioactive baths; and possibly this may
help to explain the improvement in the recovery rate at
Crichton Royal during the past four years-that is, since the
opening of the new artesian well towards the end of 1931,
with its more copious supply of more radioactive water than
that of the former well.'"
The theory of the manner in which radon gas exercises

its beneficial effects one may gather from the above report.
The French authorities state that emanotherapy brings
about the restoration of the vital potentials of the cell
and places them again in a state of equilibrium. This
effect is produced either by stimulation or by sedation.
Stimulation in the Case of Hypofunction.-Here we

have a threcfold action: (a) an action that would
appear to be almost specific in diseases which are due
to a slowing down of metabolism ; (b) a detoxicating
action, brought about by the elimination of the microbic
metabolic toxins which were paralysing the cellular func-
tion; (c) an auto-infective action due to phagocytosis.
Sedation.-This is due either to the stimulation of the

hypofunction as above or to a sedation or slowing down
of the hyperfunction, as a result of which there is: (a) a
sedative action on pain by the action of radon on the
irritated nerve cell; (b) a regulation of the sympathetic
system, by reason of its action upon the basic and primary
(cellular) cause of the pathological condition.
In other words, the action of radon is indirect, affecting

not so much the, involved organ or tissue as the body
as a whole. This is brought about by a direct trans-
ference of energy from the emanation to the tissues, one
result of which is increased oxidation of the cells, thereby
favouring osmotic exchanges and elimination of waste
products.

Conclusion
These findings suggest, as a possible rationale for emano-

therapy, that the emanation, by virtue of its positive
and negative charges, may remove the electric charges
from the body colloids, and have a stabilizing action
resulting in a sedative effect on the tissues.
The rationale of the radon treatment of rheumatism

is one of oxidation and detoxication. As Dr. Buckley
said, when writing on the treatment of arthritis recently:
" The one indisputably sound - line of treatment in
all cases is to raise the patient's resistance to a point
which will enable the infection to be overcome."S And
there is no doubt that treatment by mild radium therapy
does raise the patient's resistance in a remarkable way.
Of emanotherapy we shall learn more as time goes on,

and of its rationale and the way in which it works; and
with this knowledge we shall find new channels for its
activities. In the meantime, it behoves us to proceed
with caution, but also with diligence, in close co-opera-
tion with the scientist and our fellow workers, and devote
to it, and to the work of others, that same attention
which has brought many of the more recent physio-
therapeutic measures into practice.
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GASTROGENOUS POLYNEURITIS
BY

A. H. DOUTHWAITE, M.D., F.R.C.P.
PHYSICIAN TO GJY' S HOSPITAL

Over many years literature has accumulated relating to
cases of widespread peripheral neuritis, unrelated to any
obvious causal agent and often fatal. In the last six
years I have encountered seven examples of severe poly-
neuritis, in each of which there was some associated disease
of the stomach. It occurs to me that this association
may not be a matter of mere coincidence, and that if
in all cases of polyneuritis of obscure origin a full gastric
investigation were undertaken a causal relationship might
be made out between gastric disease and the general in-
volvement of the peripheral nerves.

I have had no opportunity of investigating any case
of progressive hypertrophic polyneuritis, such as was de-
scribed originally by D6jerine and Sottas, in which a
familial tendency to the occurrence of the disease is
striking. On the other hand, a paper by de Bruyn and
Stern' gives a very full account of a case which they
studied. It relates to a male, whose symptoms began
at the age of 49, and who died three years later. The
immediate interest of this paper lies in the fact that the
patient's sister and two brothers had died previously
after an illness characterized by vomiting, diarrhoea, wast-
ing, and pains in the limbs; in the brothers, no free
hydrochloric acid was present in the gastric juice. In
the case described in the paper hydrochloric acid appeared
only after two hours' digestion.

Harris2 reports a case of relapsing interstitial hyper-
trophic polyneuritis, in which the attacks of weakness, loss
of sensation, paraesthesiae, and loss of tendon jerks were
intermittent, with complete recovery between ; death fol-
lowed six years of illness. There is no note of any gastric
investigations. The same author3 in 1935 writes again on
chronic progressive (endotoxic) polyneuritis, and describes
five cases of the relapsing variety. He suggests that all
cases of recurrent or progressive polyneuritis, excluding
D6jerine's familial type, whether associated with enlarge-
ment of the nerves or not, be grouped together as varia-
tions of a disease and be described as chronic progressive-
endotoxic polyneuritis. This suggestion clearly visualizes
the production of some toxin as yet undetermined in the
body, and the definition may be taken to exclude obvious
causes of polyneuritis, such as poisoning with arsenic and
other substances, gross sepsis, and so forth. My interest
in the matter arose through the observation of cases
already referred to, which I will describe briefly.

Case Reports
CASE 1.-A male of 42, complaining of pains in the legs,

loss of power in the legs, hands, and arms, numbness of the
feet, and general malaise, had a sensory loss of glove and
stocking distribution; loss of knee-jerks and ankle-jerks; tender
calf muscles; pronounced wasting of the muscles in the legs,
hands, and forearms; and the reaction of degeneration in the
peronei and anterior tibial group. The nerves were not ob-
viously thickened. General examination revealed no other
abnormality and the Wassermann reaction was negative. The
disease progressed rapidly and in three weeks vomiting began
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and persisted until death, six weeks after he was first examined.
At necropsy a carcinoma of the pyloric end of the stomach was
found, with well-marked evidence of chronic gastritis.
CASE 2.-This was a woman of 52, whose symptoms and

signs were sufficiently like those of the first case to make a
detailed description unnecessary. Again vomiting started
some weeks after the onset of polyneuritis, and, in view of the
earlier experience, carcinoma of the stomach was diagnosed, and
this diagnosis was confirmed at necropsy.
CASE 3.-A year later a man of 48 was admitted to Guy's

Hospital under my care with a long history of recurrent
attacks of epigastric pain, with remissions of several months.
A relationship of food to pain could not be elicited. During
the last six weeks he had vomited persistently, and often
large amounts. Four weeks before admission he developed
widespread polyneuritis and presented the usual classical signs
of this disease. On examination, apart from evidence of
polyneuritis, there was general emaciation and visible gastric
peristalsis. The test meal revealed a great excess of mucus
in the stomach and no free hydrochloric acid. X-ray examina-
tion showed a high degree of pyloric obstruction. At opera-
tion a healed duodenal ulcer was found to be the cause of the
trouble, and recovery followed gastro-jejunostomy. With im-
provement in the general condition the signs of neuritis re-
ceded, and in three months the patient was completely well.
CASE 4.-A woman aged 35 was seen on account of pains

in the limbs a:nd wasting of the muscles of the hands, fore-
arms, and, to a less extent, of the legs. Again there was
objective evidence of polyneuritis of uncertain origin. A
thorough investigation revealed complete achylia associated
with slight anaemia, the haemoglobin being 75 per cent. and
the red cells 4,200,000. She was treated with hydrogen per-
oxide stomach washouts (2 drachms to the pint), a non-irritant
diet, ferrous carbonate 30 grains daily, and a tablespoonful
of ventriculin daily. She recovered completely in two months
and has since remained well for two years.
CASE 5.-In a man aged 48, with a long history of gastric

ulceration, a large ulcer was shown radiologically on the lesser
curvature, and the test meal revealed a great excess of mucus
in every specimen, no free acid for the first hour and a half,
and a trace of visible blood in every specimen. For three
weeks before the consultation he had noticed increasing weak-
ness of the lower limbs, tingling and pain in the feet and
calves, and some numbness of the tips of his fingers. Again,
he presented objective evidence of polyneuritis. The orthodox
treatment of gastric ulcer was instituted; all his symptoms
disappeared in a month, and x-ray evidence of active ulcera-
tion disappeared in three months. The test meal at this
time showed a disappearance of mucus and a normal acid
curve. The polyneuritis progressed for the first three weeks
of treatment and then gradually improved, to disappear after
four months.
CASE 6.-A male aged 60, a resident of South Africa, came

to me in May, 1935, complaining of increasing weakness of the
arms and loss of vision. There was also a history of recurrent
attacks of gout. Eight years ago he had had pains in the
stomach of a cramp-like nature and unrelated to food. He
then developed for the first time pronounced weakness of the
arms and forearms, and slight weakness of the legs, in con-
junction with pains and paraesthesiae. The disease progressed
so rapidly at that time that a neurologist in attendance gave
him only three weeks to live. He had recovered fully in three
months, except that his arms were not quite so strong as
previously. Four years ago he had a similar attack, starting
with pains in the stomach, and he then developed loss of peri-
pheral vision. He was told at the time that he had in fact
gun-barrel vision. He made an incomplete recovery from the
weakness and had a Surther bout a month before I saw him.
On examination of the upper limbs there was marked wasting
of the muscles and absence of the tendon jerks. There was
slight loss of sensation in the fingers, weakness of dorsiflexion
of the feet, tenderness of the calf muscles, and the ankle-
jerks were depressed. Visual acuity was normal in the central
fields of vision but entirely limited to them. The appearances
of the disks were those of optic atrophy; it is conceivable that
this might have been brought about by injections of N.A.B.
given in the attack four years before. The blood WVassermann
reaction was negative and the cerebro-spinal fluid was in every
way normal. The blood uric acid was raised to 6.5 mg. per
100 C.cm.; the blood count was : red cells 4,200,000, white
cells 2,400, haemoglobin 65 per cent. The faeces contained

no arsenic or lead, but bacteria of the Salmonella group were
cultured from them. The blood calcium was 9.2 mg. per 100
c.cm. ; sedimentation rate-at one hour, 12 mm. ; at two
hours, 34 mm. X-ray investigation of the alimentary tract
revealed only a tender appendix. There was marked tender-
ness of the gall-bladder but no disease of this organ could be
shown radiologically. A fractional test meal revealed excess
of mucus in every specimen, and free acid in the half-hour
specimen only when it rose to 0.036 per cent. This case was
seen later in consultation with Dr. C. P. Symonds, who agreed
that it was one of relapsing polyneuritis. A somewhat unsatis-
factory biopsy was carried out, but the report on the tissue
examined by Dr. Greenfield was to the effect that, although
there was a normal proportion of large and small myelin
sheaths, the total number of fibres was greatly reduced. In
the normal the fibres showed 5,000 to 9,000 per sq. mm.,
whereas in this case two nerve bundles gave counts of 2,600
and 4,500. Treatment consisted of a diet free from meat-
in view of the gout; cinchophen, iron and ammonium citrate,
hydrochloric acid and pepsin, and a tablespoonful of ventri-
culin daily. He made rapid inmprovement, and at the end of
the year wrote to the effect that he was fully active and riding
horseback.
CASE 7.-A doctor aged 37 consulted me in August, 1935,

on account of attacks of diarrhoea and anorexia and recurrent
attacks of weakness in the hands and fingers. For the last
three years the tendency to diarrhoea had been increasing and
was associated with vague discomfort in the epigastrium.
Fifteen months before he had had an attack, diagnosed as
polyneuritis, characterized by wasting of the muscles of the
hands and legs, with weakness. He improved gradually, but
whenever the diarrhoea became troublesome the tingling in
his fingers and weakness of the hands were worse. On exam-
ination there was demonstrable wasting of the small muscles of
the hand and slight loss of sensation in the finger-tips and
also in the toes. There was tenderness of the calf muscles.
The reflexes were unaffected. In view of the previous cases
a diagnosis of relapsing polyneuritis, associated with achylia,
was made. A fractional test meal showed complete absence
of free hydrochloric acid throughout, an excess of mucus in
the stomach, and a pH which varied between 6.2 and 8.
The blood count was normal. Treatment consisted of two
teaspoonfuls of ventriculin daily, 25 minims of acid. hydro-
chlor. dil., and 60 minims of glycerin of pepsin twice daily.
'After two months the symptoms had almost abated and there
had been no more diarrhoea. Since then no further relapse
has been reported.

Conclusion
In reviewing these cases it will be seen that the only

constant feature, apart from polyneuritis, is a disturb-
ance of the stomach, which involves a reduction or com-
plete absence of free hydrochloric acid. The current
view is that most cases of achlorhydria or of achylia
present this condition as the terminal result of chronic
gastritis. When atrophy of the mucous membrane of the
stomach, and possibly of the first part of the duodenum,
is complete, then pernicious anaemia and subacute com-
bined degeneration are prone to arise, owing to the
absence of the as yet unidentified substances known as
haemopoietin and neuropoietin. Now, in some cases of
subacute combined degeneration there is also evidence
of polyneuritis, and it seems to me niot unreasoinable to
suggest that the health of the peripheral nerves is, like
that of the spinal cord, dependent upon an adequate
supply of neuropoietin or of some allied substance from
the gastric and duodenal mucosa.

In view of these cases, which are at least highly sug-
gestive, I feel justified in postulating the possibility of the
existence of a gastrogenous polyneuritis, and I hope that
this communication will lead to the routine investigation
of all similar cases by means of a fractional test meal.
In this way it should not be difficult, within a short time,
to decide whether the conclusion is justifiable or not.
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