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A SPECIAL CONSIDERATION OF THE SO-CALLED
PANCREATIC REACTION."
"
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Allan.

The clinical phenomena usually described in connection with
disease of the pancreas, when taken in conjunction one with
another, enable the physician to make a diagnosis of pancreatic
disease. The variable occurrence of many of those data, however,
even where well-marked pancreatic mischief is established, allows
of no specific factor being associated with disease of that organ.
Lately, a new aspect has been put upon the subject by the
description by Dr. P. J. Cammidge of a specific urinary reaction,
based on the assumption that a definite substance is excreted in
the urine in cases of this disease. He assumes fat-necrosis to
occur in all forms of inflammation of the gland, especially in
acute and gangrenous pancreatitis, and even in cancer of the
organ. In this fat-necrosis, the neutral fat is split into its
radicals?fatty acid and glycerin; the former unites with lime
salts, and remains in situ, while the glycerin is absorbed into the
blood. The detection of glycerin being a very difficult matter
where the blood is concerned, he turned to the urine as a likely
material in which to discover it. He believed it could be found
there, as Catillon had demonstrated its presence after the administration of glycerin by the mouth to animals, recovering as much
Dr. Cammidge next pointed out
as 50 per cent, of that ingested.
that one would look for even a larger percentage of glycerin, if
given by the mouth, in cases of pancreatic disease, owing to the
deficient oxidation, which, as he says, apparently accompanies
any glandular mischief." Numerous methods had already been
devised for the detection of glycerin in the urine. That most
commonly employed was to extract the glycerin with absolute
alcohol, finally extracting the glycerin from the residue by a
mixture of equal parts of alcohol and ether. When the menstrua
were driven off by gentle heat, the glycerin remained behind.
The
This method I have employed in a number of instances.
glycerin may be detected by the following tests:?
1. A little may be heated with a crystal or two of potassium
hydrogen sulphate (KHS04) in a test tube, when the irritating
odour of acrolein is perceived; the latter is produced by the
dehydration of the glycerin, thus?
"

C3H5(OH)3?2 H20

=

C2H3COH

=

acrolein

or

acrylic aldehyde.

2. It brings back the colour of carbol-fuchsin previously
decolorised by sulphuric acid ;
3. It turns Nessler's reagent brown ;
4. When burned with borax, it gives a greenish flame.
Another method for detecting glycerin in urine is based on
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the fact that oxalic acid in the presence of glycerin breaks up into
formic and carbonic acids. This method has been employed by

Lewin.

None of these procedures appeared satisfactory to Dr. Camfor the detection of minute quantities of glycerin, so he
elaborated a new method, based on the hypothesis that, on boiling
the glycerin-containing urine with nitric acid, a glucose would
be produced, from which in its turn, by using phenyl-hydrazin,
an osazone could be obtained.
In carrying out this method, he
was struck by the well-formed crystals obtained in pancreatic
cases, and the entirely negative results given by normal urines,
and those from other diseases, such as catarrhal and obstructive
jaundice, intestinal obstruction, gastric ulcer, etc. He afterwards
found that crystals were also obtained from the urine of patients
in whom rapid tissue change was going on, with deficient
oxidation. He was, of course, aware that the reducing power of
all urines is increased on boiling with mineral acids, due probably
to the presence of animal gums, but he was unable to correlate
the presence of this body with his reaction in pancreatic cases.
From fallacy due to the great oxidising power of nitric acid,
this simple method had to be abandoned, and another evolved,
which is the basis of the so-called pancreatic reaction, which, as
already mentioned, forms the chief part of his Arris and Gale
Lectures for 1904.
A
This method deals with two separate reactions, termed
and B," and the procedure is as follows. The urine must first
be examined to exclude albumin and sugar, as even minute traces
of the latter would cause a fallacy; the phenyl-hydrazin test
should also be applied. If sugar exist, it must be removed by
full fermentation. Albumin must also be removed if present.
In reaction "A," 10 c.c. of the carefully filtered urine are
placed in a small glass flask, and to this 1 c.c. of strong hydrochloric acid is added. The mixture is then gently boiled on a
sand-bath for ten minutes after the first sign of ebullition, a small
filter being placed in the mouth of the flask to act as a condenser.
To the flask are now added 5 c.c. of filtered urine and 5 c.c. of
distilled water, and the whole rapidly cooled in running water.
The mixture is now strongly acid, and the excess of free acid is
neutralised by slowly adding 4 grms. of lead carbonate, and
allowing three or four minutes for the completion of the reaction.
The neutralised mixture is now filtered through moistened filterpaper, and the flask washed out with 5 c.c. of distilled water on to
the filter. To the clear filtrate are then added 2 grms. of sodium
acetate and 0'75 grm. of hydrochloride of phenyl-hydrazin, and the
whole boiled for three or four minutes on a sand-bath. The hot
fluid is now poured into a test tube and allowed to cool; after one to
twenty-four hours, according to the gravity of the case, a flocculent
yellow deposit is found to have settled down, and when examined
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a -} in.
objective reveals, in a positive case, crystals in sheaves
rosettes, of a golden yellow colour.
It was found that reaction A" might give a positive result
in other cases than those of diseases of the pancreas, such as
pneumonia, cancer, adenitis, etc., and accordingly another procedure was evolved (to obviate these fallacies), which, in combination with reaction A," allowed of a diagnosis of a large majority
of pancreatic cases from the urine alone.
This method, termed B," depends on the fact that the preliminary treatment of the urine with perchloride of mercury
interferes with the formation of crystals in cases of pancreatitis,
but does not affect them in cases of cancer of the pancreas and
other conditions which give rise to the positive "A" reaction.
This differentiating reaction is termed reaction
B" by
Cammidge. In it the filtered urine to the amount of 20 c.c.
is thoroughly mixed with 10 c.c. of a saturated solution of
perchloride of mercury, allowed to stand for a few minutes,
and then carefully filtered. To 10 c.c. of the filtered mixture
1 c.c. of strong hydrochloric acid is added, and the whole boiled
for ten minutes as in reaction " A." It is subsequently diluted
with 5 c.c. of the mixed urine and perchloride solution and 10 c.c.
of distilled water. The rest of the process is practically the same
as in reaction "A."
It will thus be seen that the author had
evolved a method by which he was able to distinguish cases of
acute and chronic pancreatitis from those due to carcinoma of
the pancreas and defective oxidation. Recognising the small
scope as an aid to diagnosis which this method proved, he further
established certain tests by which those cases of chronic pancreatitis, malignant disease of the pancreas, and diseases nonpancreatic, could be differentiated from one another, and from
acute pancreatitis.
He found that, on examining a number of
urines with their crystalline formations, and classifying them
with the associated diseases of the pancreas, he obtained varying
types of crystals, differing somewhat from one another, though
having in all cases a general similarity as regards their form and
arrangements. In malignant disease, for example, the crystals
were, as a rule, coarser and broader than those seen in simple
inflammation; and, in the latter state, the crystals from acute
cases were, on the whole, finer than those seen in most instances
in chronic inflammation. No hard and fast line separated one
type from another; and although, to the experienced eye,
differences might be suggestive, no great reliance could be
placed on this alone. He next tried to differentiate the crystals
of different diseases according to their solution time in sulphuric
acid (33 per cent.). It was at first thought that the time of
solution would depend on the size of the crystal, but although
the coarser crystals usually took longer to dissolve, this was not
the invariable rule. By correlating the crystal and its solution
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time with the disease of the pancreas found, he came to the
conclusion that the time the crystal took to dissolve depended
rather

the character of the inflammatory reaction in the
on morphological alterations in the crystals themBriefly stated, the following are the results which he

on

organ, than

selves.
obtained:?
1. The

the inflammatory process, the shorter the
few seconds to three-quarters of a minute being

acuter

solution time,
sufficient.

a

2. In chronic pancreatitis, from one to one and a half (rarely
minutes were required to effect solution.
3. The crystal from malignant disease, as a rule, took from
three to five minutes to dissolve under the influence of the acid.
The mean of several observations must be taken, in order that
any reliance may be placed on the solution time. The crystals
from non-pancreatic cases turn brown and dissolve in sulphuric
acid, and in solution time most closely resemble those from

two)

chronic pancreatitis.

Phenyl-glucosazone crystals, on the other hand, in the same
strength of acid, only slowly take on the brown colour, and
dissolve in about five minutes

or

more.

Dr. Cammidge summarises in the following way the results
of his examinations by the aforementioned reactions :?
1. If " A and
B" prove negative, the pancreas is not the
seat of disease.
B
2. If A" proves positive and
negative, active inflammation of the pancreas is indicated?(a) the crystals obtained by
the A method will dissolve in sulphuric acid (33 per cenfc.) in
about half a minute, if the inflammation is acute; (b) if they take
one to two minutes to dissolve, the inflammation is chronic.
3. If " A and " B both prove positive, then there may be?
{a) malignant disease of the pancreas, crystals taking from three
to five minutes to
disappear; (b) a pancreas damaged from past
pancreatitis, the crystals here dissolving in from one to two
minutes; (c) disease not associated with the pancreas, when the
crystals dissolve in about one minute.
The critical examination of the reaction.?The above reaction,
useful as it seems to have proved to Dr. Cammidge in the
diagnosis of pancreatic disease, is yet difficult of acceptance as
it
appears on paper. It invites criticism on many points, and
m
writing this paper it has been my endeavour to test the
readability and worth of the observations on which the reaction
rests. Very shortly, indeed, after the delivery of Dr. Cammidge's
lecture, Ham and Cleland, of the Pathological Institute, London
Hospital, in an article,1 published their experiences when the
test was employed with normal urines and distilled water.
They found that, in patients who, to all appearances, presented
"
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evidence of pancreatic disease, the urine gave a positive result,
provided the solution was sufficiently concentrated, yellow
rosettes and sheaves crystallising out, after the liquid stood for
about twenty-four hours. They came to the conclusion that the
presence or absence of the crystals depended on the concentration
of the fluid, and that the crystals themselves were due to a lead
compound. To prove this they removed the lead in solution by
ammonium sulphide and filtration; the fluid was then heated to
drive off the ammonia and sulphuretted hydrogen, the separated
sulphide was filtered off, and the resulting filtrate yielded no
crystals, however concentrated they made the fluid. They also
obtained crystals from distilled water, and concluded that in
both cases they were due to the presence of a lead compound.
Cammidge, replying to this criticism,1 said that the technique
of Ham and Cleland was at fault, and that the crystals which
they obtained were in no respect identical with the pancreatic
crystals; and he further pointed out that the crystals he obtained
have a definite melting point and other characters, clearly
showing that they are an osazone derived from a carbohydrate
body. He objects also to their methods of removing leads salts,
as
it introduces two factors which interfere with succeeding
"
stages of reaction A." He thinks that their failure to find
was due rather to this method of
crystals
removing lead salts,
than to the absence of crystals themselves. In the same paper,
in a note by F. G. Bushnell (of Plymouth), the latter points out
that he obtained crystals from a normal urine, but not from
distilled water. He refers to a case of inter-lobular pancreatitis,
in which he got a positive result from both A" and B," but
he makes no mention of solution time; on post-mortem examination no fat-necrosis was found. It would thus seem difficult to
explain the liberation of glycerin.
Next in order is an article by 0. C. Gruner of Leeds,2 in which
he published thirteen cases, including three cases of cancer of the
pancreas, which gave a negative result; and two cases of carcinoma round the bile duct, which gave a positive result, and
in which there was no evidence of pancreatic disease.
The
other cases gave negative results.
Gruner concluded that the
reaction is not obtainable in all urines, and he found that crystals
obtained from lead compounds had no resemblance to those from
I may here add that no mention
a positive pancreatic reaction.
is made regarding the concentration or the amount of fluid at
the end of the reaction.
Cammidge, replying to this in a note,3 states that he is
unable to explain his results. He does not consider it surprising
that some healthy urines yielded positive results, as on prolonged boiling of the urine with a mineral acid its reducing power

no

"

1

Brit. Med. Joum., London,
(bid., 1904, vol. i. p. 1516.

1904,

"

vol. i. p. 1462.
3

Ibid., 1904, vol.

ii. p. 143,
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He further states that those cases which gave a
reaction can easily be distinguished from true pancreatic
cases.
In the same issue of the Journal, Ham and Cleland
describe two forms of crystals, one occurring as short needles in
rosettes or less regular plumose tufts, and due to a lead compound
with phenyl-hydrazin; the other occurring when barium carbonate is used as a neutralising agent, and differing from the
first by occurring usually in rosettes and rarely in plumose tufts,
and being obscured by yellow amorphous masses.
They are
smaller though coarser and less sharply pointed than the lead
compounds. The solution time was not given. Replying to this
article,1 Cammidge says that 15 to 16 c.c. of fluid" should" be
left at the end of the reaction. He does not say A" or B,"
but probably means the former. He seems inclined to attribute
the finding of crystals in non-pancreatic cases to undue concentration of the fluid. In a paper,2 Cammidge again refers to the
possibility of lead chloride passing through in the filtrate, unless
neutralisation and filtration be carefully carried out, and believes
that the crystals of Ham and Cleland were due to concentration of the liquid and separation of lead chloride.
So much for the general criticism which the publication of
Dr. Cammidge has evoked. I should like now to add my opinions,
based on numerous experiments, carried out according to the
original directions, on distilled water, normal urines, diabetics,
and in some instances in cases of pancreatic disease (non-diabetic),
either confirmed post-mortem or by surgical operation.
In the first place, we may touch on his assumption regarding
the excretion of glycerin or glycerose, on which the test is based.
The working hypothesis is that glycerin separated by fat-necrosis
is absorbed and excreted, in part at least, as glycerose.
He
quotes Catillon's statement that in dogs 60 to 70 per cent, of
glycerin given was excreted in the urine, but does not mention
how much glycerin was given. As a matter of fact, in many of
Catillon's experiments massive doses were given (see p. 51 of his
paper)?such as 70 grms., or 10 grms. per kilo, of the animal. In
a man of
ordinary weight this would correspond to 700 grms.
Catillon points out that in man, if a dose of less than 20 grms.
be taken at one time, no glycerin at all appears in the urine, all
being oxidised in the body. Only when 20 to 30 grms. are taken
as one dose is
glycerin obtained from the urine (p. 44).
Now, in fat-nerosis the amount of glycerin liberated and
absorbed per diem must be very small indeed, and one can hardly
believe that, even in cases of defective oxidation, any of it could
appear in the urine.
Even if glycerin were excreted as such, it would not give
any of the Cammidge crystals. I have proved this by numerous
is

slight

1
2

London, 1904, vol. ii. p. 152,
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observations, and have found that glycerin boiled with hydro-

chloric acid yields no substance capable of forming an osazone
with phenyl-hydrazin. As a matter of fact, when glycerin
is heated with strong hydrochloric acid it yields chlorine substitution products (such as mono- and di- chlor-hydrin); but this
probably does not occcur in the dilute solution I was using, and
in any case there is no evidence that these bodies form osazones.
If, however, glycerin diluted were boiled with nitric acid, I found
that crystals could be obtained, and that is not surprising seeing
that glycerin is a body that yields many substances on treatment
with an oxidising agent. For example, if glycerin is carefully
oxidised with nitric acid or bromine water, glycerose is obtained,
not a simple substance, but a mixture of glyceric aldehyde
(CH2OH.CHOH.COH), and di-hydroxy-acetone (CH2OH?CO?
CH2OH). Again, nitric acid may yield another body?glyceric
acid (CH20H.CH0H.C02H).
Under other conditions it yields
glycollic acid (CH20H.C02H), oxalic acid (C02HC02H), and
carbonic dioxide (COg).1 In this way we see that many bodies
may result from the oxidation of glycerin. It is, of course, true
that glycerin can form an osazone with phenyl-hydrazin, but it
melts at 153? C., and any crystals I obtained melted at a temperature far higher than this.
Dr. Cammidge makes free use of the
term melting-point," but never informs us what it is.
Having
satisfied myself that glycerin as such would not, on boiling with
hydrochloric acid, yield a fluid which, when neutralised, would
form an osazone, I proceeded to a series of observations to see if
the ingredients used in the reaction itself could form crystals of
the kind described.
I was struck by the frequency with which urines from
apparently normal subjects yielded positive results, with definite
crystalline masses, and proceeded to do control experiments with
distilled water, everything else being carried out accurately
according to the rules laid down. The first time this was done
a negative result was obtained, but on
repeating the experiment,
I found that crystals could be obtained. That this was not a mere
chance occurrence is borne out by the fact that I obtained them
on six or seven occasions.
Throughout I used hydrochloric acid
and lead carbonate. When the fluid was examined it never yielded
crystals, but when it was concentrated to 10 c.c. definite crystals
in sheaves and rosettes made their appearance.
They were
coarser than crystals obtained from normal urine, and resisted the
action of 33 per cent, sulphuric acid. They most probably corresponded to the crystals of Drs. Ham and Cleland. These results
naturally led me to suspect that it was the presence of lead salts
that was accountable for the crystalline deposit, and, repeating my
observations with normal urines, I tested the filtrate after
neutralisation with lead carbonate by means of ammonium

body

"

1

See Perkin and

Kipping's "Organic Chemistry," 1903,

p. 272,
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and obtained in every case a black precipitate of lead
The presence of the lead is to be explained by the fact
that lead chloride is not a very soluble salt.
Owing to the fallacy introduced by this lead compound, I
tried other reagents, i.e., sulphuric acid (i c.c. to 10 c.c. of urine)
and strong acetic acid (1 c.c. to 10 c.c. of urine) ; in the former case
neutralisation was carried out by means of lead carbonate, the
very insoluble lead sulphate being formed; where acetic acid was
employed, sodic carbonate was used to neutralise. First, three
specimens of distilled water were taken, 10 c.c. each, and boiled
with 2 c.c. of glacial acetic acid for ten minutes. The resulting
fluid was neutralised with sodic carbonate, and the rest of the
reaction carried out in the ordinary way (boiling with sodium
acetate and phenyl-hydrazin).
However much the fluid was concentrated, no crystals were obtained; e.g., each sample after first
boiling left 10 c.c. of fluid and gave negative results; even if
reduced to 7 c.c. and 2 c.c., no crystals appeared. In the case of
sulphuric acid, 10 c.c. of distilled water were boiled with 0-5 c.c.
of strong sulphuric acid neutralised with lead carbonate and
filtered. The filtrate was heated in the ordinary way with phenylhydrazin, and no deposit was found at the end of the reaction.
On concentration to 7 or 8 c.c. large needle-shaped crystals were
obtained. While working with normal and pathological urines in
the early part of my observations, none of the crystals obtained
resembled the lead compound. I had followed Dr. Cammidge's
rules with care. When, however, I concentrated the fluid a little
at the end of the process, two kinds of crystals appeared,?one in
small, fine, well-formed rosettes and sheaves, having no resemblance
to the lead compound crystals; while the second, easily seen wTith
a
-J in. objective, resembled the lead crystals, and were coarser and
larger than those I first mentioned. These fine crystals were not
always obtained at the end of the reaction; but, when wanting,
were generally obtained on concentrating the fluid.
The crystals
"
appeared in both reactions A and B," and differed but little in
the two reactions. The solution time in 33 per cent, sulphuric
acid varied greatly, in some cases the crystals dissolving in one or
two minutes, in other instances fifteen minutes being needed to
effect complete solution. With a view to ascertaining the kind of
crystals obtained when glycerin was given by the mouth, observations were made on myself and others, after the ingestion of glycerin.
A dose of 1 oz. (about 28 grms.) was taken at night, and urine
"A" showed numerous very wellcollected in the morning.
formed crystals in rosettes, lying amongst amorphous yellow
debris. Eeaction B gave a very scanty crystalline deposit, the
The crystals here
needles being rather in sheaves than rosettes.
differed little from those obtained in normal urines where no
glycerin had been artificially given. Special analysis of such
urine (after ingesting glycerin) failed to reveal the presence of

sulphide,
sulphide.

"
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This indicates that the taking of a moderate
glycerin has very little effect on the crystals; this is
further borne out by the following experiments. A lad, set. 10,
a
surgical case in the Glasgow Eoyal Infirmary, was given 2 oz.
(about 60 grms.) one evening. The urine was first carefully examined for small traces of sugar, and gave a negative result with
phenyl-hydrazin. The urine at this time was also tested by
reactions A and B," that is, before glycerin had been administered. In reaction
A," small, fine, well-formed crystals were
obtained, larger than those in B," solution time in acid being one
and a half minutes. The day after 2 oz. of glycerin had been
given, the urine yielded the following result:?(1) Treated with
phenyl-hydrazin, it gave no reaction. (2) In reaction "A." by
Cammidge's method, very well-defined crystals slightly larger than
when glycerin was not taken were obtained, and in sheaves rather
than rosettes. (3) Reaction B gave much the same results as

glycerin

itself.

amount of

"

"

"

"

"

"

"

"

A." It is clear from this that even a dose of 2 oz. of
No
had little influence upon the crop of crystals.
as such was detected in the urine.
In order to obtain, if possible, a urine free from crystals
(which appeared to be rather a difficult thing to do), I examined
the urine of guinea-pigs on an ordinary diet of cabbage and
bruised turnips; the urine was collected over three days, 115 c.c.
being obtained. As tested, it contained no sugar or albumin; it
was very turbid from carbonates, and cleared up on adding acids.
was
Phenyl-hydrazin test was negative, even when the deposit
"
and
extracted with alcohol. It was subjected to reactions " A
B," with these results?(1) A yielded a copious deposit which
microscopically resembled a large number of crystals, well shaped
and very like phenyl-glucosazone.
They appeared mainly in
sheaves. (2) Reaction " B gave small crystals like those of acid
urate of soda, coarser than in
A," and darker in the centre. In
The urine
every case the guinea-pig's urine yielded this result.
was also boiled with acetic acid, and
gave the same results, whether
a
neutralising agent was used or not. It was found that before
the reaction, the urine, on boiling with Fehling's solution, gave
no reduction until after prolonged boiling had been resorted to,
when a greenish opacity was observed in the blue-green fluid.
After the end of the reaction the urine on boiling readily changed
the Fehling to the ordinary brick-red colour, with the evolution
of gas. From this one may conclude that the body which exists
in the urine at first is pretty certainly allied to the carbohydrate
series, being possibly of the nature of dextrin or animal gum,
which, when treated with acids, becomes of the nature of sugar,
and can reduce Fehling. The crystals obtained melted between
200? and 205? C., and were therefore of the nature of a maltosazone or glucosazone;
they had more of the morphological appear'
ance of the latter.
reaction

glycerin
glycerin

"

"

"

"
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urines react in this manner, but also

many normal human urines, though with them the crystals may

large or so abundant. This is probably determined by
The possibility of error, due to lead or other salts, was
eliminated here by using a method in which no salts were
employed which could be a source of fallacy, e.g., by boiling with
acetic acid and neutralising with sodic carbonate, this salt produced sodium acetate, and this is normally used in the phenyl-,
hydrazin test. In the case of human urines, too, one seeks the
source of the crystals in some pre-existing substance which has
It has
some relationship, perhaps not well defined, to the sugar.
been shown for some time past that many urines have their
reducing power increased on boiling with a mineral acid, and
various of these non-sugar carbohydrates have been described.
Blumenthal gives short accounts of the following:?(a) Beichardt described in diabetic patients a dextrin-like body, which
gave a red-brown colour with iodine, and with prolonged heating
gradually turned Fehling's solution green, and eventually a dark
brown. Leube considered this body glycogen; he precipitated it
by absolute alcohol, and boiled with 1 per cent, sulphuric acid,
when he produced dextrose.
(b) Leo has described a kevorotatory body not fermentable even after boiling with dilute
hydrochloric acid; it tasted distinctly sweet, (c) Rosin found in
diabetic urines, along with dextrose, a body that could be isolated
by special tests, and concluded that it was animal gum. (d)
Salkowski and Blumenthal have found in pneumonia a fermentable
urine which gave an osazone melting at 190? C., or 10? below the
osazone of grape sugar.
They considered the body to be glucosamide, a derivative of glucose, (e) In some febrile and diabetic
urines, osazones have been described with melting-points ranging
from 175? to 185? C. (see "Pathologie des Harnes," 1903, p. 164).
On looking over the above, one is not surprised that urines, after
boiling with strong acids, should yield crystalline osazones; it
would be almost more remarkable if they did not.
Turning now to the differentiating features between reactions
"
A and B," one can hardly regard Dr. Cammidge's statement
save with
grave scepticism, for we are told that, presumably, the
same crystals from the same source, namely, the glycerin molecule
in fat-necrosis, vary in character so much in different forms of
pancreatic disease, that in acute pancreatitis they occur in reaction
A" and not in reaction
B," when a saturated solution of
mercuric chloride is first added to the sample, and that the same
solution (corrosive sublimate), in some mysterious way, at one
time inhibits the formation of crystals in reaction B," and at
another allows them to come through. Mercuric chloride certainly
attains a new value, if it can produce this remarkable and varying
effect on the crystals. It seems that, although the crystals are
not be so

the diet.
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"
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to remove them in the one disease and leave them over in the
other. To my mind the only effect the mercury has, is the wellknown one of throwing down albuminous matter and colouring
matter, as well as certain urinary salts, e.g., phosphate, urates, etc.
These might certainly carry down some of the osazone-forming
bodies, but why should they do this so consistently in acute
pancreatitis, and not in malignant disease of the organ ? I must
confess that this statement of Dr. Cammidge is a severe test on
one's credulity, and I cannot propose to offer any explanation
of it.
Finally, there is the part of the test which deals with the
solution time of the crystals in 33 per cent, sulphuric acid. I
shall give a short resume of the points which I have already
detailed (vide p. 421)?(1) He states that when solution time is
about one minute, acute pancreatitis is indicated; (2) when two
or three minutes are needed, it
points to chronic pancreatitis;
(3) when four or five minutes are required, malignant disease is
indicated.
Although to all intents and purposes the same crystalline body
is obtained in each case, for some inexplicable reason it behaves
differently with the acid according to that morbid condition of
the organ with which it is associated. The only explanation one
could offer would be that the crystals in different cases vary in
size, and hence in solution time, but this Dr. Cammidge himself
points out is not the case. The solubility would appear to depend
on
something inherent to the crystal from any special form of
disease, and as to what that is no one can hazard a guess. But,
as one of his critics
pointedly remarks, such a phenomenon as
this would be analogous to obtaining phenyl-glucosazone crystals
from urine, and then finding that they differed in solution time
according as the glycosuria was hepatic, cerebral, pancreatic, or
alimentary in origin. Such a supposition would strike anyone as
being exceedingly far-fetched and wanting in scientific support;
and yet this is what Dr. Cammidge wishes us to accept regarding
his so-called pancreatic crystals. My own experience is that the
crystals from normal urines vary greatly as regards their solution
time, some taking only a minute and a half to disappear, others
persisting for fifteen minutes, and the coarser crystals in general
taking longer to dissolve than the finer ones. Some of them
behave like crystals found by Dr. Cammidge, while others behave
like those characteristic of phenyl-glucosazone. Moreover, I may
add here that, in cases of pancreatic disease, where I had the
opportunity of testing the urine, the solution time was of no help,
indeed was rather misleading. In one case which I saw at the
Victoria Infirmary, Glasgow, the crystals were obtained by reaction " A and not by B," and they should therefore have been
those due to active inflammation, and ought to have dissolved in
one or two minutes, but they took four or five,
In another case,
.

"

"
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to be one of chronic interlobular pancreatitis
the body of the organ, crystals were obtained
in both reactions "A" and "B," and dissolved in one minute;
these crystals, according to I)r. Cammidge, would point to a
condition in which the pancreas was not affected.
Since I have mentioned these cases, I should like to cite a
few of interest, where I have performed this reaction.

proved post-mortem

affecting especially

Case 1.?Jane M., set. 35, single, in Victoria Infirmary, suffering
from cholelithiasis with marked jaundice. Reaction " A "?Scanty, badlyformed crystals. Solution time four or five minutes. Reaction "B "?
Scanty positive result (rosettes rather than sheaves). Solution in over
five minutes. Malignant disease of the pancreas would be here indicated.
J^o evidence on operation.
"
Case 2.?Mrs. M., carcinoma of head of pancreas. Reaction " A
"
"
B
?Scanty, badly-formed crystals. Solution in one minute. Reaction
?The same (rosettes rather than sheaves). Solution, one and a half to
two minutes. This suggests a damaged pancreas from old mischief. The
actual lesion was a cancer. On a second occasion the urine gave negative
results

(" A

"

and

"

B

").

Case 3.?Pancreatic diabetes in a male. Reaction " A "?After the
urine had been freed from sugar by fermentation, yielded well-marked
acicular crystals in rosettes, much finer than those got from normal urine.

Solution time was a half to one minute. Reaction "B"?Very scanty
(small rosettes). Solution time one to two minutes. This case I saw in
the Royal Infirmary, Glasgow, it being one where, at the suggestion of
Br. Allan, an attempt was made to graft a dog's pancreas on to the
abdominal parietes of the patient. The patient died in coma.
Case 4.?Woman, middle-aged, with cholelithiasis ; Ward 3, Western
Infirmary. The urine contained bile, but no sugar or albumin. Reaction "A"?Well formed crystals obscured by granular debris. Solution
"
time three or four minutes. Reaction
B"?Copious deposit of fine
needle-like crystals (larger than " A "). Solution in three minutes and
over. This would show malignant disease of the pancreas. No evidence
of same.

To show the readiness with which the test reacts with normal
I quote a few cases.

brines,

good general health. Reaction "A"?
short well-formed rosettes (abundant) and fewer
sheaves. Solution time from one to one and a half minutes. Reaction
"
"
B"?Positive, distinct and more marked than in A." Solution
time?in five minutes crystals still distinct; fully dissolved in fifteen
minutes. There was really no evidence here of pancreatic disease.
Case 5.?H., male, a?t. 23;

Positive, showing

Case 6.?P. I., male, set. 17; ordinary good health. Reaction "A"
Solution
?Well-formed crystals in rosettes rather than in sheaves.
time two minutes (incomplete); complete in five minutes. Reaction
"
B"?A few decolorised sheaves and a few rosettes coloured.
Doubtful reaction. Solution time not taken.
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set. 25 ; ordinary good health; fasting, 1 oz. of
taken at night. Morning urine examined. Albumin and sugar
absent.
Reaction "A"?Well-formed crystals in sheaves and rosettes;
abundant granular debris.
Reaction "B"?Very scanty; crystalline
formation of a few sheaves.
That these crystals were not due to the
glycerin is proved by the fact that better crystals still were got when no
glycerin had been given at all.

Case 7.?J. I., male,

glycerin

Numerous other observations could be recorded, but it would
subserve no special object, enough having been said to indicate
that crystals may be obtained from normal urines. The constant
repetition of isolated observations is uninteresting and unconvincing, and I shall therefore focus my results in certain general
conclusions.
1. The test as a diagnostic indication for cases of pancreatic
disease has not proved itself of any real value whatever, either in
my hands or those of other observers who have recorded their
results. The fallacy lies chiefly in this, that although pancreatic
cases as a rule yield positive results as far as the appearance of
crystals is concerned, many cases, non-pancreatic, do the same;
and further, that where, in genuine pancreatic cases, conclusions
"
have been drawn as to the precise lesion, from the reactions A
and B," and the solution time, these conclusions have frequently
been found to be quite misleading. For example, the reaction
may point to the presence of a chronic pancreatitis, where in
reality a malignant tumour of the head of the gland is the lesion
that exists.
2. One is struck by the large number of urines, normal and
morbid (I do not refer here to pancreatic disease) in which a
positive result varying in degree is obtained. In some cases the
crystals are small, badly formed, and indistinct; in others, clear
and striking. It has even been found that urine from the same
"

"

person (normal) can yield varying results?negative, equivocal,
or well marked, as the case
might be.
3. The occurrence of crystals is largely affected by the degree
of concentration of the fluid at the end of the process, although
concentration is not a necessary factor for their production. It is
particularly the case that concentration leads to error when the
reactions are carried out according to Dr. Cammidge's directions,
the error here being due to the presence of lead salts. In many
of my observations, however, this fallacy was obviated by my
method of using no lead compounds, and it was in these cases
that I noted how important a bearing concentration had on the
test.
Concentration was, no doubt, necessitated in some cases
the
small amount of crystal-yielding substance present in
by
the urine, crystals only appearing when it existed in a certain

.percentage.

4. It appears to

me

that there

are at

all events two sources
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for these crystals, one being genuine carbohydrate or at least
osazone-forming substance, the other being inorganic material,

c~g., lead chloride. I cannot agree with Drs. Ham and Cleland
that the crystals are generally due to the latter. I consider the
lead salts a minor cause of fallacy, as, when controls are done with
distilled water, no crystals are obtained until the fluid is concentrated below 10 c.c. In all cases, however, in which Dr. Cammidge's method is followed, lead salt comes through, however
carefully the filtration is carried out.
5. The common source of the crystals is, in my opinion, some
carbohydrate body of the nature of dextrin or animal gum already
existing in the urine, and inverted into a true sugar on boiling
with a mineral acid or even strong acetic acid. This is borne
out by the much greater reducing power of such urines after
boiling, as tested with Fehling's solution. On doing the fermentation test, a very small amount of gas forms, but this can easily be
accounted for by the small total amount of sugar present, and the
solubility of C02 in the fluid.
6. In the guinea-pig's urine particularly, crystals were
obtained in every case, and no concentration was required. The
fallacy of lead salts was eliminated by using sodic carbonate as a
neutraliser, and the form of the crystals very closely resembled
that of the phenyl-glucosazone crystals; they melted at practically
the same temperature. I regard these as genuine sugar-produced
crystals, their source being the carbohydrate material in which
the food of guinea-pigs is rich.
To sum up, while one cannot deny that these crystals occur
in disease of the pancreas, at the same time one meets with
crystals to all intents and purposes identical with those of
pancreatic cases, in normal urines, and in urines from various
morbid conditions non-pancreatic. The reaction may often be
slight, but not infrequently is marked, and as there is no satisfactory means of distinguishing between the varieties of crystals
(pancreatic and non-pancreatic), one is obliged, albeit reluctantly,
to conclude that the test is not reliable, judged by modern clinical
standards, and in hands other than those of its originator has
proved not only equivocal but even misleading.
I desire to express my thanks to Dr. Kenton of the Western
Infirmary, Glasgow, Mr. Parry and Mr. Maylard of the Victoria
Infirmary, and Mr. Paterson of the Eoyal Infirmary, for material
kindly placed at my disposal while working at this subject.
For hints and advice, referring specially to the chemistry of
the subject, I am indebted to Dr. Carstairs Douglas.
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