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BY FREE PHOSPHORUE. 9

derived solely from his own statements, for proof
of other kind there was none. But he was an
experienced diabetic of five years’ standing, and
moreover a man of considerable intelligence ; so that
I felt in a position to give credit to his statements.
Still the apparent effect of the treatment on his
Diabetes was to me so astonishing, that I thought
it would be well worth the patient’s while, that 1t
should be ascertained beyond question of any kind,
whether or not accident had revealed an improved
means of relief for him for the future. So far as 1
know, or have as yet been able to ascertain, phos-
phorus has never hefore been prescribed with the
objeet of benefiting cases of Diabetes.

It is true that I was not, in the first instance,
called upon to treat the patient’s Diabetes. His
medical attendant (Dr. Williams-Jones) had applied
to me, iIn my capacity of expert in skin diseases,
to advise as to the treatment of the Eczema. I
was not consulted as to the Diabetes, nor did 1
offer any advice as to it. I did not consider that I
was likely to be able to tell Dr. Jones anything
that he did not already know concerning Diabetes.
On the contrary, I expressly put it to Dr. Jones,

that the onus devolved on him of forbidding the
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ticable to attempt something for the improvement of
his Diabetes.

Accordingly, when a new point of departure
seemed to have offered itself in the apparent ame-
lioration of his Diabetes by phosphorus, I suggested
to Dr. Jones that his patient should be placed, for a
short time, under my more immediate observation.
I undertaking the task of making exact observations
on the patient as to his condition and the influence
exercised on it by the administration of phosphorus,
and of reporting fully to Dr. Jones such resulfs as
might be obtained. To this Dr. Jones willingly
acceded,

I have accordingly, owing to the courtesy of Dr.
Jones, been able for a short period to make accurate
observations on the influence of phosphorus in
Diabetes, so far as concerns this particular instance.
The period, over which these observations extend,
was cut short by the patient’s anxiety to get home
again to attend to his affairs, which of late he had
much neglected ; and also by his feeling so much
better as to be well able to devote himself again to
his business. The details of the ecase, which are
already in the hands of Dr. Jones, can therefore now

be set forth with something like precision. The
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short period, during which accurate observations
were obtained, extended from November the twenty-
second to November the thirticth, both days in-
claded. A period, therefore, of nine days only.

The patient was first seen by me on October the
twenty-ninth, the day on which Dr, Jones brought
him to my house.

On November the second he began phosphorus-
treatment, namely, by taking one phosphorus ¢ perle’
three times a day. Each of these ‘perles’ contain
one thirtieth of a grain of phosphorus, dissolved in
oil. He continued thus for three days.

On tle fourth day of treatment, that is to say on
November the fifth; since no nausea had been pro-
duced by the phosphorus the dose was doubled, so
that he now took two perles three times a day. He
continued thus for six days, namely until November
the tenth inclusive. Then, because he had nausea,
I advised that the ¢ perles’ should for a few days bLe
given up altogether,

Accordingly the treatment by phosphorus was
suspended from November the eleventh to November
the fourteenth, both days included, therefore for a

period of four days.
Then, because the nausca had quite subsided, I
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BY FREE PHOSPHORUS. 15

advised the resumption of the perles; but at the
lower dose, namely only one perle three times a day.

He continued thus, without experiencing any sen-
sation of nausea, from November the fifteenth to
November the twenty-first, both days included ;
therefore a period of seven days.

On November the twenty-second, accurate obser-
vations were commenced.

His treatment, previous to November the twenty-
second, may thus be summarized :—

For the first three days, gr. {!; phosphorus daily.

For the next six days, gr. 4 phosphorus daily.

For the next four days, no phosphorus at all.

For the next seven days, gr. {5 phosphorus daily.

A period of twenty days; in all.

It will be better to relate first, the experience gained
during these preliminary twenty days, before pro-
ceeding to give the more accurate data obtained
during the nine days which followed after,

The total period during which the patient was
under my observation, from first to last, was thirty-
three days. The period, during which he may be
regarded as having been more or less completely
under the influence of phosphorus, extends from

November the second to November the thirtieth,
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usual, through the night, his favourite beverage of
milk and tea. For some four or five days past he
had slept peacefully through the night, unmolested
by any of these, each of them somewhat urgent,
disturbers of repose. On the other hand he had just
begun to experience a decided sensation of nausea
oceasioned by the phosphorus, which Dr. Jones and
I agreed should now be discontinued until the
nausea had subsided.

On November the fourteenth Dr. Jones sent him
to me again, My notes of that date are as follows.
The patient has discontinued phosphorus altogether
since November the tenth. The nausea from the
phosphorus has only just ceased. Patient states that
the nausea commenced on November the tenth,
when he felt sickly throughout the day; on the next
day (the day on which the phosphorus was dis-
continued absolutely), he felt just the same; and so
also during the day after, (three days in all). Yes-
terday, (November the thirteenth), he felt better;
and to-day, (November the ‘fc}urteenth), he is quite
free from nausea. His Diabetes, he thinks, is now a
little worse than it was on November the eleventh ;
but not as bad, by a long way, as it was on the day
when he first came to me. Tle is now obliged to get

C
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up.twice in the night to pass water, This time, on
the journey here from Manchester, he passed water
twice and drank once only. However that was
because he ate a little piece of cake on the way, and
even then he did not drink many spoonfuls.

He states that he has had Diabetes for some years.
His first attack was five years ago, and he has never
been free from the disease since. He has at times
got better, and at times worse, Under advice he has
taken gluten bread, ‘on and off, for two or three
years ; and left it off three or four months ago.
This gluten bread always seemed to relieve him, but
at last he turned against it. When he first came to
me he was not taking any potatoes. He was then
eating very little bread ; but some bread, sometimes
more sometimes less, every day. He had suffered
from his Eezema for about one year and eight
months ; and from his boils for about five months,

His nausea having now quite subsided he com-
menced, on November the fifteenth, to take one perle
three times a day. He so continued till November
the twentieth: the day on which, as arranged by
Dr. Jones and myself, he should come to London for

a short time.
He called on me on the twentieth to tell me that
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he had arrived. I then gave him directions as to
accurately measuring daily, at 9 A, the quantity of
urine passed during the previous twenty-four hours.
I also directed him to furnish me daily with a sample
taken from the urine previously collected in one
vessel. However, inasmuch as these directions could
not be carried out until the morning of the twenty-
second, if was arranged that we should begin on that
day. I directed him to continue meanwhile his one
‘ perle’ three times a day.

My notes on November the twenty-second are as
follows. The amount of urine passed in the twenty-
four hours ending 9 A.M. this morning was sixty-
eight fluid ounces. Patient states that he has never
before measured the twenty-four hours’ amount of
urine. But he once measured the amount that he
passed during the night. This was a period of about
nine hours, since he generally goes to bed at eleven
snd gets up at eight. On that occasion he found
that the quantity passed by himn was about two and
a quarter quarts. This quantity reduced to fluid
ounces is seventy-two fluid ounces, passed in the
night of nine hours.

It 1s now for seven days that he has continued his

second course of phosphorus namely at the rate of
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of weak brandy and water, then at ¢ tea-time ’ two
cups of tea, then at bed-time two cups of cocoa.
Also he has taken quite a small gulp of water each
time that he has swallowed a ‘perle’ He does
not think that he was better during his first
four or five days of sudden immunity than he is
now. He was better then very suddenly, but he
thinks that he is as well now as he was even
then. | .

As to the analysis of his urine, I thought I had
better confide that to some one else than myself.
The accurate estimation of sugar in diabetic urine is
a matter which occupies between two and three
hours on each ocecasion, and I could not afford that
time for the purpose every day. Moreover 1t seemed
to me, that if the results of analysis should turn out
to be in favour of phosphorus, they would probably
have greater authority if arrived at by some inde-
pendent observer; because in this investigation it
would be difficult for me to pretend that I was
altogether without a secret hope that phosphorus
would prove itself of value. I accordingly applied
to one of the chief retail pharmaceutical chemists, a
part of whose daily business it is to perform accurate

analyses of urine for medical practitioners.
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- If I had at the commencement taken an accurate
observation of the urine it would have been every-
thing to me, but at that time I had nothing to do
with the Diabetes; and now the patient had been
taking phosphorus more or less for very nearly
- three weeks, and had become greatly improved by
so doing. One course would have been to stop his
phosphorus, with the view of carefully watching an
expected progress from good to bad. This however
was out of the question. It was impossible to pro-
pose such a course to a man who desired to get all
the improvement he could, and as rapidly as possible ;
who moreover had come to town, at great incon-
Venience, in order to obtain if practicable meore
rapid improvement than before.

I accordingly determined to adopt the only course
that was open to me, and that was to push the ad-
ministration of phosphorus, with a view to ascer-
taining whether that plan would result in a still
further bettering of his condition from its present
improved state : provided always that any per-
ceptible difference of the kind could be achieved
within the few days that were allotted to me. I
thought it as likely as mot that phosphorus had

possibly already done as much for the patient as could
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reasonably be expected of it ; and that the further
amelioration, if any, to be gained by it during the
next few days would be very small. Influenced by
this idea I left the dose of phosphorus unaltered for
another day, in order that the analysis of the secoud
day might aet as a check on the first analysis, so
that as accurate a starting-point as possible might bLe
arrived at. On the neaxt day, November 23rd, the
twenty-four hours’ quantity passed by nine A.m. was
recorded as sixty-six fluid ounces. I applied to the
same chemist as before who reported as follows :—

- Reddens litmus strongly ; Sp. gr. 1033 ; Albumen,
faint trace ; Sugar, 273 grains per fl. oz. of urine,
= 1801'8 grs. in 24 hours, the amount of urine
voided being 66 fl. oz.

This was an increase, namely, to 4 oz. and 101 ‘8
grs,, instead of 4 oz. as yesterday. Having now
obtained, as I thought, a sufficiently accurate starting-
point, I directed the patient to double his dose on
the following day.

As to the quantity of fluid that he drank on the
previous day, he tells me that he drank about 58
fluid ounces, as nearly as he can judge. He has, in
accordance with directions I had given bim, ascer-

tained the capacity in fluid ounces of the cups and
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glasses he drinks from, when filled to the height that
he usually fills them. He accordingly makes up the
tale of his daily potations thus.. Two cupsful = 17}
fl. oz. He takes four of such cupsful = 35 fl. oz
A glass of brandy and water = 7 fl. oz. Gulping
water for the ¢ perles,’ T fl. 0z.  One cup of cocoa =
9 fl. oz. Total 58 fl. oz.

As to injurious articles of diet. He ate 12 oz. bread,
as near as he can guess. Then he had 2 or 3
spoonfuls of mashed turnips, and a small quantity of
potato. He informs me that, as to his boils, he
has suffered from them for a period of about five
months.

November the twenty-fourth, the day on which he
commenced taking the double dose of phosphorus,
was a Sunday. Accordingly no analysis was made
on that day. The twenty-four hours’ quantity of
urine, collected at nine a.M., was sixty-one fluid
ounces.

On November the twenty-fifth the twenty-four hours’
amount taken at nine A.M. was fifty-two and a . half
fluid ounces. This was of course the urine passed
during the first day of his taking the double dose,
and during the night following on that day.

r 5 L] -
The analysis made by the same chemist as before
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between meals. He says that, when he first came
to me, he was always eraving for liquid and wanting
to sip. He states that he can discern that his arms
are thicker, and that there is more flesh on them
than when he first saw me. He has taken bread as
before, but has respected a remonstrance I made
when he told me of the turnips and potatoes. He
has accordingly avoided these and taken, instead,
green vegetables, namely brussels-sprouts.

On November the twenty-sizth. The twenty-four
hours’ urine measured at nine A.M. amounted to sixty
fluid ounces. He is still taking the double dose of
phosphorus as before and, as yet, without any feel-
ing of nausea.

The analysis of chemist A was as follows :—
Reddens litmus; Sp. gr. 1024; Albumen, faint
trace; Sugar, 116 grains per fl. oz. of urine =
696 grs. in 24 hours, the amount of urine voided
being 60 fl. oz.

This was a further surprising statement. The
amount of sugar had, in one day, gone down from
1050 grs. to 696 grs. Only two days of the
double dose of phosphorus had sent the amount of
sugar from 18018 grs. down to 696 grs.

But chemist A had startled me sufficiently on the
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day previous. — Accordingly I had requested the
patient to bring two samples of urine with him on
this occasion. One of these I had sent to chemist
A as before, but the other I sent to a gentleman
whom I will call chemist B. B, like A, is a leading
retail pharmaceutical chemist, and equally versed in
the accurate analysis of urine. His analysis was
remarkably different from the analysis of A, I mean
as to the main question, namely the amount of
sugar.

B reported as follows: Reaction acid; Sp. gr.
1024 ; Albumen, none; Sugar, 6-5 grs. in 1 fl. oz
of urine, = 390 grs. of sugar in 24 hours, the
amount of urine voided being 60 fl. oz, |

This rather broad difference between the two
analyses was discouraging, the more so on account of
the evident care taken by either analyst in the matter
of decimals, which after all were fairly alike in the
two analyses. But in the matter of grains, A was
nearly the double of B. It was clear that the difh-
culties of my investigation were vastly increased by
this disclosure. However I determined to adhere
loyally to A throughout. If I had known what was
going to happen, I would have engaged at least
two analysts {rom the beginning, to see if their
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The record of his analyses shows a diminution in the
diurnal quantity of sugar from 1801:8 grains to
3672 grains, and this in the short space of seven
days. That surely would be a sufficiently favourable
result, But I was too curious, and I cannot avoid
the consequences of my curiosity. The balance of
evidence seems to show that ¢ A’ was not altogether
reliable. The three other analysts that I employed
differed from him, each of them, in the same kind of
way. They made out his estimation of sugar to be
a great deal too high. Nevertheless I feel reason to
believe that he has shown himself worthy of the
somewhat guarded confidence that I have throughout
reposed in him. I had entertained a hope regarding
¢ A, which perhaps I shall best express in the words

of Horace
¢, . . servetur ad imum

Qualis ab incepto processerit, et sibi constet.’

I think my expectation has been justified. I
believe that he has erred in the same sort of way all
through, so that his scale is probably correct, although
it is pitched a great deal too high. Some colour for
this assumption is to be derived from the results of
the two analyses of chemist B, which, each of

them, was a little more than half of the correspond-
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urine for each day be corrected, as it should be, by
the mean temperature of that day. Sugar in the
urine declares itself, also, by the distressing thirst
which it provokes. Now there can be no doubt,
from the history of this case, that the patient’s thirst
became very greatly relieved. Therefore the general
tenour of the results obtained by ¢ A’ is borne out,
not only by similar testimony on the part of ¢ B’:
but also by such significant indications as a fall in
the specific gravity of the urine, and coincidently a
quenching of the patient’s thirst.

Now, taking all of these indications together ;
there can be no doubt that, within the six days, the
patient underwent very notable improvement.

Also his improvement was a very sudden one.
On the very day (Sunday) when he first commenced
to double his dose of phosphorus, his improvement
declared itself in a very unequivocal manner. The
urine, collected during that Sunday and during
Sunday night, proved, when examined on Monday
morning, that he had undergone a considerable
amendment on that very Sunday. As compared
with the urine passed only two days before, when
he was taking only half the quantity of phosphorus,

the difference was a very decided one. So far as the
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‘until at least a few days after the augmentation of
“dose. Moreover, you did not continue the augmented
“dose during the whole of these six days, but ouly
“on the first three of them : and on the last day you
‘actually gave no phosphorus at all!” T think I
have already disposed of the former of these assumed
objecticns. Now, as to the latter: I have to point
out that nausea, arising from the influence of the
augmented dose, made itself fully felt during the
whole of the last three of these six days. It is there-
fore only reasonable to suppose that, if the effect of
the increased dose continued to declare itself in the
one manner, its influence would persist for quite as
long in the other matter also.

I infer from my observations that the effect of
phosphorus on Diabetes is an influence which exerts
itself immediately, and continues to assert itself for
at least a few days after the administration of the
phosphorus has been discontinued.

I feel no doubt-that, if I had been able to take
exact observations of the patient’s condition Lefore
he began taking any phosphorus, and had then
commenced treatment by administering the double
dose, I should in such case have obtained results of

a much more striking character. But, in this case,
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When he was undergoing his first course of phos-

phorus, his diet remained unaltered, he continued
taking bread as before; and yet, notwithstanding
this drawback, the phosphorus rapidly effected an
amendment of his Diabetes, which was sufficiently
pronounced fo arrest his attention, although he was
not expecting any improvement of the kind. Indeed
the merit of discovering the effect of phosphorus on
Diabetes belongs to my patient rather than to
myself.
- He continued taking bread, as before, for the
whole of the twenty-days’ period, during which he
was under treatment by phosphorus, before I began
to take exact observations of his condition.

When I commenced exact observations, I naturally
made particular enquiries of him as to whether his
diet still remained unaltered as before. HHe .then
informed me that, for the two or three days he had
already spent in London, he bad taken more bread
than usual. He explained that the people he was
lodging with did not keep so good a table as he had
been accustomed to, and that he consequently had
to fall back upon bread to supplement' the some-
what meagre fare that was provided for him. On

the twenty-second of November he took in addition,
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in this investigation, It will have been noticed
that, when I first commenced treating the patient by
phosphorus, I directed one ‘perle’ to be taken
three times a day, for three days; and recommended
that, if no nausea was produced by the end of that
time, the dose should then be inereased to two
‘ perles ’ three times a day. It is obvious, from the
account I have given of the effect of phosphorus in
this particular instance, that six ‘perles’ a day
proved to be too large a dose for the patient’s
tolerance for longer than a very few days. On the
first occasion, when he took this augmented dose,
nausea came on after five days’ persistence with this
dose; and, on the second occasion, after two and a
half days’ persistence. On the other hand, a dose of
one ‘perle’ three times a day quite failed, as he
assured me, to occasion him any inconvenience what-
soever; he experienced only considerable benefit
without drawback of any kind.

My reason for commencing with the lower dose in
the first instance was, because he was evidently
much shattered so that I did not think he would be
likely to tolerate a higher dose. However, as it was
of some moment to him that he should be mended as
rapidly as possible; I decided that the dose should,
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narrated the case of a girl aged 13} affected witl
Psoriasis. To her 1 administered phosphorus con-
tinuously for forty-seven days: namely, for the first
day, three perles in all : for the next three days, six
perles daily : for the next eight days, 3 perles daily :
then, for two days, six perles daily: then, for six
days, three perles daily: then, for thirteen days, six
perles. daily : then, for seven days, nine perles daily :
and for the last seven days, twelve perles daily,
The result was, that by the end of the forty-seven
days she had lost the greater part of her eruption ;
although no treatment of any other kind, whether
dietetic or medicinal, was employed, but only treat-
ment by phosphorus. In this case the dose was
always immediately diminished whenever discomfort
was produced by the administration of the phosphorus.

I concluded my article with the following remarks :
—*1 ought here to draw attention to the fact that
‘ my case shows that the dose of phosphorus, when,
‘even as here, it is at first tolerated only with
¢ difficulty ; may be gradually increased, even in the
¢ case of a child, to a dose considerably beyond the
¢ limit which is commonly assigned to it. In short,
¢ that, if caution be exercised, four times the ordinary

‘ (one-thirtieth of a grain) dose, namely, as much
















