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CHRONIC PENTOSURIA. 

Since 1892, when Salkowski and Jastrowitzl dis- 

covered the existence of Pentose in human urine, sur- 

prisingly little has been added to our knowledge of 

the subject. Until that time Pentose had always 

been regarded as a sugar occurring only in the vege- 

table kingdom. And its discovery in human urine 

was only one more example of the way in which modern 

science has broken down the somewhat artificial di- 

visions erected. between the animal and vegetable 

kingdoms, until now the boundary line is in parts 

indiscernible, if indeed actually existent. But at 

that time the idea of the entire independence of the 

vegetable and animal forms of life was so devoutly 

believed in, that the correctness of Salkowski's 

observations was challenged on that very ground by 

Frederic MUller2, who thought that Salkowski had mis- 

taken Glycurenic Acid for pentose, "as the prevail- 

ing opinion was, that pentose did not occur in the 

animal kingdom." 

Besides this rather naive criticism, the dis- 

covery of Salkowski and Jastrowitz gave rise to much 

speculative criticism, mostly in Germany. These 

speculations, however, were chiefly confined to the 
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question of the source of the sugar, and, as subse- 

quently his observations received absolutely incon- 

testable confirmation from Carl Neuberg, Blumenthal, 

and Bergell, Salkowski was freely admitted to have 

established "chronic pentosuria" as a new clinical 

entity. 

So very few similar cases have been recorded 

since then, however, that one cannot help thinking, 

that many cases have gone unrecognised, probably 

more from ignorance of the existence of such a con- 

dition, than from neglect. It is, therefore, of 

great importance, that whatever cases are recognised, 

should be given as much publicity as possible. 

The subject was brought before my notice while 

studying in the clinic of Professor von Jaksch in 

Prague. I there had the opportunity of examining 

the urine of a patient who was suffering from chronic 

pentosuria. This patient's case has been very fully 

gone into by Dr Franz Erben,. and is now in the 

press. For purposes of comparison with other cases 

he has kindly allowed me to make use of his observa- 

tions. 

But firstly, what is Pentose, and how is it 

recognised? Pentose is a monosaccharid with five 

atoms of carbon, and the empirical formula C511,05. 

It does not occur free in nature. But, in the form 

of its anhydride Pentosane, it is present in variable 



quantity in fruit - more especially cherries, apples, 

pears and plums,- and in corn. Indeed it probably 

occurs in small quantity in almost all green vege- 

tables. 

Pentose itself is easily formed by the hydroly- 

tic decomposition of the gum -class of carbohydrates 

in these foods. It occurs in three main forms - 

Arabinose, Xylose, and Rhamnose. 

The properties of these substances are briefly 

as follows.4 They give off furfurol on distilla- 

tion with Hydrochloric Acid. Unlike Hexoses they 

do not yield Lev?linic Acid when broken up under the 

influence of Sulphuric or Hydrochloric Acids. 

Arabinose is recognised in four forms - i -Ara- 

binose, which is optically inactive; r- Arabinose, 

the racemic form; d- Arabinose, which is dextroro- 

tatory; and l-Arabinose, which is laevo- rotatory.. 

Arabinose gives positive reactions to Trommer's, 

Moore's, and Nylander's tests. It gives a positive 

phenylhydrazin reaction. It does not ferment with 

yeast. It may or may not be optically active ac- 

cording to the variety of Arabinose one is dealing 

with. It gives positive reactions to Tollens's 

test, and the Orcin -HOl test for pentose. 

Xylose is less optically active than Arabinose, 

but otherwise identical in its reactions. 
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Rhamnose is also less optically active, and 

does not give Tollens's reaction. 

Tollens's tests was the first test employed for 

demonstrating pentose. It is carried out as follows:, 

Two or three c.c. of urine are mixed with an equal 

quantity of fuming HG1 (spec. gray. 1.19), and a few 

grains of phloroglucin added. The test tube con - 

taining the mixture is then placed in a bath of boil 

ing water. If pentose is present, there almost im- 

mediately appears a cherry -red colour at the surface 

of the liquid, which rapidly spreads downwards 

throughout the mixture. The colour rapidly darkens 

to a deep crimson -brown, and a copious floccüient 

black precipitate is thrown down. This precipitate 

is now filtered out, and dissolved. in 931' Ethyl al- 

cohol, forming a reddish purple solution, which, if 

examined with the spectroscope, shews an absorption 

band in the yellow and green part of the spectrui - 

between the D and E lines of Frauenhofer. 

Salkowski6 recommends heating only until the 

colour is well developed,in order to avoid confusion 

with Glycuronic Acid, and I have found that the pre - 

cipitate forms almost as quickly on cooling as if 

the tube is allowed to remain in the boiling water. 

He also found Amyl alcohol? to be more sensitive than 

Ethyl alcohol. But Jiro Otori8, who has made a 

careful investigation into the relative merits of the 



various tests for pentose, finds that any possible 

increase of sensitiveness is more than counterbalanc- 

ed by its disadvantages in the matters of price and 

odour. Otori9 found the test to be quite definite 

with a solution containing as little as 0.75% of 

Arabinose. 

The Orcin -Hydrochloric Acid test10 is very simi- 

lar in its technique. Two c.c. of urine are mixed 

with three or four c.c. of fuming HC1 (sp. gray. 1.19 

a few grains of Orcin added, and the test tube placed 

in a bath of boiling water. If pentose is present, 

there at once appears a reddish -green colour, which 

changes into a bluish- green, and a dark green preci- 

pitate forms. If this precipitate is filtered out, 

and dissolved in alcohol, it forms a greenish solu- 

tion, which on spectroscopic examination shows an 

absorption stripe in the orange part of the spectrum 

- between the C and D lines of Frauenhofer. 

Bialll has modified this test slightly. He 

uses a reagent containing 500 c.c. concentrated HC1, 

1 gramme of OrcinT., and 20 -30 drops of a 10% solution 

of sesqui- chloride of Iron. Two c.c. of urine are 

mixed with 4 -5 c.c. of'the reagent and heated to 

boiling. The test tube is then allowed to cool. 

The same changes occur as in the ordinary test, and 

the same spectroscopic phenomenon is observable on 

treating the precipitate with alcohol. 



Seliwanoff has devised a test with Resorcin on 

similar lines, but it is more sensitive to Levulose 

than to Pentose. 

The aniline paper test for furfurol is also 

useful. And Salkowski also recommends the formation' 

of a p- Bromphenylosazone as a last resorti2. 

Before leaving the subject of chemical tests 

it must be remarked that if pentose is present in a 

urine in traces only, Fehling's and Trommer's tests 

are frequently not at once given. But longer heat- 

ing, and in many cases cooling produces first a 

change of colour and a precipitation of a greenish 

colour, followed more or less suddenly by the forma- 

tion of the yellow oxide. Nylander's test also re- 

quires long boiling in these circumstances. The 

phenylhydrazin test too requires to be more carefully 

performed than is the usual clinical custom when 

dealing with diabetic urines. Pure phenylhydrazin 

is better than the hydrochloride, and the basin or 

tube containing the solution should be heated in a 

bath of boiling water for a quarter of an hour at 

least , and then, the flame being turned out, left in 

statu quo for 24 hours. Even then it may require 

a careful examination of the deposit to find the 

crystals. These are usually star -shaped groups of 

pale yellow needles, but sometimes they occur as wavy 

threads. 



The great source of error in testing for Pentose; 

is the presence of Glycuronic Acid. Glycuronic Acid; 

gives the reduction tests and Tollens's test. Com- 

bined Glycuronic acid does not give the Orcin test: 

free glycuronic acid. does. .But 'it is a question if 

the latter ever occurs in normal urine. The paired- 

acid, however, combines with certain drugs and ap- 

pears in such combination in the urine. These drugs¡ 

are mostly aldehydes of the Ketone groups, and those 

most used are the Salicylates, Chloroform, Chloral, 

Camphor, Menthol, Turpentine, Butylchloride , Carbolic 

acid, Benzoic acid, and Glycerine. According to 

Blumenthal14 Menthol and Turpentine Glycuronic acids 

are the most likely to lead to confusion. And in 

the former case the urine smells of peppermint, and 

in the latter of violets: which facts taken together 

with the anamnesis of the case should be a suffi- 

cient protection against error. 

As Bia115 says "der einiger Körper, der sonst 

noch diese Reaction giebt,. is die Glycuronsäure; 

und diese kommt nach unseren bisherigen Kentnisse 

nicht frei im Harn vor, sondern nur als gepaarte 

Säure, an Campher, etc. Diese Paarung der Säure 

wird bei kurzem Kochen nicht gesprengt so -dass die 

Reaction mit Orcin nicht auftreten kann. 



But to return to the subject of chronic pento- 

suria after this digression, the following are the 

details of _.:Erben's case16, the urine of which I had 

the opportunity of thoroughly examining. 

R. L. aged 21. German Jew. Engineman. 

Parents, and two sisters and brothers alive and well. 

Patient has never been really ill in his life, but 

always quite healthy. He has had no venereal dis- 

ease.. He is a light drinker, but a heavy cigarette 

smoker. 

In April 1905, he began to have difficulty in 

defoecation, and to feel very fatigued after any 

strain or spell of work. He also had night sweats. 

This continued until September, when he began to 

feel better. In August his doctor found sugar in 

the urine, which he took to be glucose, and thought 

the patient to be suffering from diabetes. Later 

on,more careful examination showed that it was pen - 

tose. He was accordingly sent to Prof. v. Jaksch. 

The patient was found to be very ignorant as to his 

family history, but what little he did know went to 

show, that there was no nervous disease and no dia- 

betes in any of his near relatives. 

.The patient was a squat man of good musculature, 

and not thin. The skin was of a healthy colour, 

and not unduly dry. The temperature was normal. 

No oedema,'jaundice.or anaemia. Lips red, teeth 



good. Nothing noteworthy was found on examination 

of the thorax and abdomen. He was found to have 

external and internal haemorrhoids. 

The urine was rather small in quantity- ab,out600 

c,c an. the day after admission. Clear, straw - 

coloured. Spec. gray. 1025 -1030. Faintly acid. re- 

action. It contained no-albumin, acetone, diacetic 

-acid, or indican. It dissolved a large quantity 

of cupric hydrate, and reduced it markedly on heat- 

ing. After long boiling with Nylander's solution a 

brown precipitate was formed. The phenylosazone 

crystalised out in fine spiral threads. The urine 

did not ferment with yeast. It was optically in- 

active, although at times it shewed a very slight 

laevo- rotation. It gave positive reactions to Tol- 

lens's, the Orcin H01, Bial's, and Seliwanoff's 

tests. Patg's and Soxhlet's solutions were coma,- 

pletely reduced by the addition respectively of 

6.3 c.c. of thrice diluted urine, and of 21.8 c.c. 

of undiluted urine. The urine (600 c.c.) was found 

to contain 0.205%, or 1.23 grammes of Arabinose. 

The total Nitrogen content was 7.64 grammes. The 

urea amounted to 12.87 grammes. The chlorine to- 

talled 4.04 grammes and the Sodium chloride 6.69 

grammes. The phosphoric acid was 1.9 grammes, be- 

ing made up of 0.365 grammes of earthy phosphates, 

and 1.544 grammes of basic phosphates. 
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Erben made a thorough investigation of the ac- 

tual pentose, and discovered that it was i- Arabinose.; 

The laevorotation mentioned was hardly more than is 

often seen in "normal" urine. The melting point of 

the osazone 'was found to be about that of Arabinose - 

163 °. Further, the p- Bromphenylosazone was success- 

fully formed - melting point 200 -202 ° - which ultim- 

ately proved it beyond doubt to be i- Arabinose. 

Several very interesting observations were made 

on this patient. One morning he was given 100 

grammes of grape sugar in tea. The total Arabinose 

for 12 hours thereafter was 1.969 grammes, or 0.287 %., 

On another occasion he was given 20 grammes of 

a- Arabinose. This produced, or at least was fol- 

lowed by colic, so that he had to get 10 minims of 

Tinct. opii one hour later. The Arabinose excreted 

in this case amounted to 5.9505 grammes in 24 hours, 

or 0.369%. It was made up of 1.4395 grammes of 

d- Arabinose, and 4.511 grammes of i- Arabinose. The 

foeces two days later shewed no dextrorotation in a 

watery solution, and the pentose reactions were in- 

definite. 

Again after taking 100 grammes of Levulose, he 

secreted in 24 hours 3.075 grammes of Arabinose, or 

0..267 %. 

After 100 grammes of Lactose he secreted 0.803 
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grammes of Arabinose in 8 hours,- an average of 2.409 

grammes per diem, or 0,2760. The admin.istration' of 

lactose was also followed by copious diarrhoea. 

On an average during his stay in hospital the 

urine showed about 0,26`70 of Arabinose. 

During his stay in hospital the patient sheered 

no symptoms worth noting; apart from the trouble 

caused by his haemorrhoids. 

Before going on to consider the subject more 

generally, it will be well to examine the records of 

the other similar cases, which are to be found in 

the literature. 

The first case is that in which Salkowski and 

Jastrowitz first discovered the existence of pento- 

suria17, The patient was a man of 29 years of age, 

a neurasthenic, and a morphomaniac, who was in hos- 

pital in Berlin undergoing a cure for the morphine 

habit. When he first came under notice his urine 

was found to contain a fermentable sugar. But 

later this disappeared, and it was concluded to be 

a glycosuria due merely to the morphia, as its dis- 

appearance synchronised with the total intermission 

of the giving of morphia. Although the urine no 

longer fermented, nor rotated the plane of polarised 

light, it still gave marked positive reactions to 
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Trommer'sy IMoore's, and Nylander's tests. This dis- 

crepancy naturally surprised Salkowski, and he and 

Jastrowitz thereupon undertook the more detailed in- 

vestigations which led to the discovery that it was 

Pentose,- inactive Arabinose. 

In this case no details of the family history 

are given. 

The pentosuria was at first thought to be also 

due to the morphia, but this idea was dissipated by 

the fact that the pentosuria persisted constantly 

although no morphia was being taken. 

Cases II. and III. are described by Blumenthal18 

Case II -. was that of M., a tradesman, aged 36. 

He had always been healthy. He was married and had 

4 children living. He applied for a life insurance 

policy, and was rejected by the examining doctor as 

a diabetic. He thereupon consulted Blumenthal, who 

found that the urine was capable of a marked reduc- 

tion with copper tests. It did not ferment with 

yeast, and did not rotate the plane of polarised 

light. So undoubtedly positive were the reduction 

tests, that Salkowski was asked. to examine the urine, 

and explain the apparent discrepancy. He did so, 

and discovered that the reducing agent was Pentose. 

Thereafter Blumenthal was able to demonstrate the 

presence off,` pentose in the urine, constantly, for a 
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period of five months, during which the patient re- 

mained under his observation. The quantity of pen - 

tose varied from 0.7 to 1%, and the quantity of urine 

from 1000 to 1500 c.c. per diem. During all the 

time the patient had no excessive thirst, and no 

polyuria. 

Having in this way been interested in pentosuria 

Blumenthal proceeded to examine all the urines, which 

his father in his practice had found to reduce cop- 

per. In one he again found Pentose. This was the 

case of S., a banker aged 65 years. His urine had 

formerly been found to reduce copper, but it had been 

considered evidence not of diabetes, but merely of 

a neurotic glycosuria. His previous history is 

briefly summed up as follows: 1878, renal colic and 

haematuria; 1880, urine reduces copper, and cuprous 

oxide formed on cooling; 1887, urine normal but for 

excess of uric acid and Indican; 1888, urine nor- 

mal, suffers from vertigo and syncope. 

The relatives of this patient give a history of 

manifold diseases more or less directly connected 

with the nervous system. His brother suffers from 

diabetes mellitus, and chronic nephritis. His ne- 

phew is a diabetic of the most pronounced type. In 

his descendants there are to be found quite a number 

of psychical. affections. 
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Blumenthal examined the urine of one child of 

the patient's, and found it free from pentose. He 

was unfortunately unable to repeat the observation 

with the other members of the family. In the case 

of S. himself, pentose was observed constantly in the 

urine for two years, when he passed cut of observa- 

tion. So that here too, in spite of the inconstancy 

of the presence of a reducing agent in the early 

years (1878, 1888,Y we are dealing with a persistent 

anomaly of assimilation. 

This patient died of arterio-sclerosis under 

other medical treatment. The autopsy showed nothing 

in the pancreas, although unfortunately the patholo- 

gist did not, at the time, know of the existence of 

the pentosuria, and so did not make a microscopical 

investigation of that organ. 

Cases IV. and V. are described by Bia119. 

Case IV. H. N., tradesman from Warsaw, 57 years 

old. For some years he had suffered from slight 

affections of the stomach and bowels. He was looked 

upon as a diabetic, as small quantities of sugar had 

from time to time been discovered in his urine; and 

he had accordingly been biting upon a diabetic diet. 

A report from a Warsaw chemical laboratory mentions 

"a small quantity of sugar discovered by Trommer's 

test, and a positive phenylhydrazin reaction." 
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Physical examination of this "very thin" man 

snowed. nothing. On examining the urine, Bial found 

that it reduced copper, and bismuth salts, but that 

it was optically inactive, and did not ferment. He 

examined the urine at frequent intervals for more 

than a year, and each time it gave all the usual pen- 

tose reactions, including the Orcin -HC1 reaction. 

On several occasions the optical inactivity and the 

lack of fermentation were confirmed, and frequently 

the osazone compound was formed. The pentose in 

this case amounted to 0.31. During all this time 

the patient was quite well. 

Case V. is that of M. R., an apothecary's assis- 

tant, 28 years old. He had no symptoms of illness. 

Examination of the urine at frequent intervals over 

a period --of several months always showed the reduc- 

tion of copper, and positive reactions to the Orcin 

test. The absence of fermentation, and rotation was 

demonstrated on four occasions. The pentose total 

was in this case O.35¡ó. On one occasion the patient 

was given.,early in the morning on an empty stomach, 

100 grammes of Glucose. This produced no effect on 

the urine, thus demonstrating that, unlike a diabetes 

pentosuria was entirely independent of the amount of 

carbohydrate in the food. 

Case VÍ. is described by Fritz Meyer° The 

patient was a man, 39 years old, a merchant, of 
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neurasthenic heredity. He had never been seriously 

ill in his youth, and denied any venereal infection. 

There was no history of diabetes in either his immedi- 

ate, or distant relatives. The patient was, and 

had been since childhood, very pale and thin. He 

had always been "nervous", since he was a boy. 

Six years before coming under Meyer's.observa- 

tion he had applied for a life insurance policy, and 

to his horror had been declared a diabetic, and as 

such rejected by the company's physician. This 

diagnosis had been made on the ground of a very 

strcng reaction to Trommer's, and Moore's tests, and 

so certain did the diagnosis appear, that further 

tests were not made. The patient took a Carlsbad 

cure, and placed himself upon a suitable diet, and, 

as the polariscopic investigation of his urine then 

made (apparently for the first time) was negative, 

he was declared cured. 

Some time later he married, and became the 

father of a healthy child. With the exception of 

a slight perityphlitis his health remained good until. 

1900, when he began to suffer from pain in the loins, 

great exhaustion, headaches, vertigo, and intractable 

neuralgia. He consulted a physician, who suspected' 

serious constitutional disease. This doctor re- 

ports, that the patient was a man of good musculature, 

but very thin, there being almost no deposit of fat. 
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The complexion,. and mucous membranes were very pale, 

and he had deep dark lines under the eyes. His 

weight, which was 137 pounds, had very considerably 

diminished compared with what it,had formerly been. 

Nothing was mound on physical examination. The 

urine was only slightly increased in quantity - 1800 

c.c. per. diem - pale, clear, without cloud or deposit. 

Chemical examination, however, shewed a strong posi- 

tive reaction to Moore's test, and to Trommer's test, 

(although in the latter long heating was necessary, 

and then the reaction came quite suddenly). Polar- 

isation, and fermentation both gave negative results. 

Pentosuria was accordingly suspected, and the Orcin 

HCl test was found to give a positive reaction. 

Further an osazone was obtained, which melted at 

157° to.160 °. 

The patient was put upon a moderately strict 

diabetic diet, and underwent again a Carlsbad cure; 

then for a period upon a medium diet with a limited 

amount of carbohydrate; and finally upon a full free 

diet. The result of this was to show no difference 

in the condition of the urine under any of these con- 

ditions. A medium free diet with a very fair quan- 

tity of carbohydrate, and two litres of milk daily, 

was then tried, and under this the patient improved 

rapidly. The body weight increased to 146 pounds, 

the neuralgia and other symptoms disappeared, and the 
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quantity of pentose in the urine gradually diminished 

to one half of what it was, when first noted. This 

favourable condition lasted for a year, when, after 

a period of great mental worry, the patient was found: 

to have lost several pounds, and the urine to con - 

tain as much pentose as at first - namely 0.63 on an 

average of 1800 c.c. daily. But he again recovered 

in a month under similar treatment. 

Case VII. is that of an American woman21, who 

was considered a diabetic, and had several times 

undergone a Carlsbad cure. She was considered a 

very obstinate case, as in spite of a strict diet 

her urine was never free of traces of sugar. On 

examination over 1% of pentose was found, and no 

glucose. 

Case VIII, is described by Brat22. Frau F., 

62 years old. Father died of arterio -sclerosis. at 

the age of 79. Mother died in old age. Diabetes 

not observed in the family (note, however, Case IX.). 

Patient had always been healthy until 8 years before, 

when she began to suffer from varicose veins, and 

phlebitis. Five years ago she had suffered from a 

lung affection, said to be embolic. She had a 

slight degree of fatty heart. In 1900 she felt so 

ill that she consulted a doctor, who found 0.45% of 
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sugar in her urine. She was sent to Carlsbad, but 

after three weeks felt so ill, that she had to re- 

turn. A mild diabetic diet produced no benefit. 

Some months later her doctor disdovered that the 

sugar was pentose. She. was then put upon a normal 

diet, and her mind being freed from the haunting 

fear of diabetes, she soon recovered. 

Meantime pentose was found in the urine on every 

examination. The urine was slightly dextrorotatory, 

and Blumenthal thinks it contained both inactive and 

dextrorotatory Arabinose. 

Case IX.23 is that of a brother of Case VIII., 

who was later found to be a pentosuric. He was 50 

years old and quite healthy. Blumenthal found 0.751 

pentose in the urine, and other observers from 0.2 

to 2 of the sugar. He had no diatetes mellitus, 

as a breakfast of 100 grammes of Glucose was without 

any effect upon the urine. 

Case X. is recorded by Colombini24. It is 

that of a 50 year old Italian peasant, who came to 

the Skin clinic at Siena. There was no history of 

any form of illness in patient's family. His par- 

ente had been healthy until their death, and his one 

sister was quite healthy. He had never been ill 

before, and denied any venereal infection. A month 
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or so before admission to hospital he began to feel 

out of sorts, and easily fatigued, and subsequently 

his skin trouble carne on. His appetite - for Vege- 

table diet as is customary amongst Italian peasants - 

was good. Colombini gives a long description of the 

skin affection, which was a Xanthoma, and concludes 

that it was in this case allied to Xanthoma diabeti- 

corum. 

Urine. Quantity per diem varied from 600 to 

900 c.c. Spec. gran. 1023 -1025. Reddish yellow 

colour. Faintly acid reaction. It contained no 

albumin, albumose, or pus. It gave a positive re- 

sult with Fehling's test, the reduction occurring 

after the fluid: had been cooling for some tire. Ny- 

lander's test was also positive. In spite of this 

no Glucose was found on further examination. Rüb- 

ner's and Fehling's Method of examination for Lactose 

was also unavailing. Likewise no Inosite, and no 

Levulose were found. Pentose was then suspected, 

and found. A pentosazone was formed, which melted 

at 159'7. The total quantity of pentose was estimat- 

ed at 0.352%. 

The'patient was then treated with a mixed diet 

of milk and flesh, and was given small doses of Fow- 

ler's solution of arsenic. Four months later his 

skin was quite healthy, and repeated investigations 

failed to show the presence of Pentose. 
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With regard to the above case it is difficult 

to say whether it was not merely a pronounced case of 

alimentary pentosuria. The fact of the entire ab- 

sence of pentose four months later makes one suspici- 

ous of its having been a real chronic pentosuria. 

And the facts that the patient was habitually a vege- 

tarian, and that the "cure" consisted largely in his 

being put upon a milk and flesh diet, certainly tend 

to make one think, that it was merely a pronounced 

alimentary pentosuria. Unfortunately Colunmbini does 

not mention how long it was after the mixed diet was 

begun, that the pentosuria began to disappear - 

which, after all, is a crucial point. 

Case XI.25 is described by Reale. No details 

are given. The patient was a morphinist. After 

the intermission of morphia the pentose reactions 

disappeared in four days. At the same time there 

was noticed a left rotation of the plane of polarised 

light, which had not been observed before.. The 

melting point of the osazone in this case was 158 °. 

This case is discussed again later. 

Other cases have been described by Caporelli, 

again in a morphomaniac, by Barszewski, and by Beni 

dix52, and Luzzatto54. I regret that I have been 

unable to obtain their publications. 
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Such,in short, are the cases on record of 

Chronic Pentosuria. And it may here be pointed out 

that all these records are the work of a small group 

of men, and that much more than half of the cases 

have been investigated in Berlin alone. From this, 

it is not an unreasonable deduction, that the condi- 

tion is probably very much more frequent, than the 

mere literary records or numerical statistics would 

show. 

One of the first points to be considered with 

regard to such cases as the foregoing is, whether or 

not they are merely cases of diabetes mellitus. And 

this can be dismissed in a word or two by referring 

to Van Noorden's definition of diabetes, which is 

now generally accepted. It is there distinctly 

stated, that for a case to be a diabetes the sugar 

excreted must be Glucose. Therefore pentosuria can 

not be included under that heading. 

The second point is whether Pentosuria is what 

might be termed a pentose- diabetes. A diabetes is 

characterised by an inability to consume or "burn 

up" all the carbohydrates of the food, or to ware- 

house then until they are required. This does not 

occur in pentosuria, certainly at least for carbo- 

hydrates with six atoms of carbon or multiples there- 

of. As we have seen, increase of the quantity of 
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carbohydrates in- the food - even a breakfast of 100 

grammes of Glucose - failed repeatedly to cause any 

increase in the amount of Pentose secreted: while, 

on the other hand, diminution or withdrawal of the 

carbohydrate of the food is equally ineffectual in 

diminishing or stopping the secretion. The adminis- 

tration of Ladtose and Levulose were likewise with- 

out effect in :ii Erben's case. 

The taking of Arabinose in the food in =Erben's 

case was followed by a slight increase in the amount 

of Arabinose passed, and within a short time all the 

Arabinose given was regained again from the excre- 

tions. The pentosuric behaved to the pentose just 

as an ordinary individual would. There was no dis- 

proportionate increase in the pentose in the urine, 

which, pointing, as it would, to an inability to deal 

with pentosesicould be compared to what occurs in 

diabetes with respect to hexoses. It shows, indeed, 

that pentosurics are subject to a superimposed ali- 

mentary pentosuria, just as diabetics are subject to 

a superadded alimentary glycosuria. But whereas 

the former is. proportionate, only the Arabinose ad- 

ministered being recovered, in the latter it is dis- 

proportionate, and much more glucose is recovered 

than is given in the food. 

For this reason we can not look upon pentosuria 

as a pentose diabetes. It is indeed much more 
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analogous to the condition of Levulosuria which has 

recently been described by Rosin and Labaud26. In 

this there is an anomaly in the formation of Levu - 

lose, but no interference with the general capacity 

of the body for the consumption of Levulose in the 

diet. 

In this connection, some of the recent German 

writers27 go the length of anticipating that we shall 

shortly be able to divide true diabetes into two 

classes - one in which we have a derangement in the 

formation of sugar, and another in which the flaw is 

in the capacity to utilise the carbohydrates to the 

full. 

There is no reason to believe, that pentosuria 

is primarily a renal disease any more than diabetes 

mellitus. It is sometimes, as mentioned above, ac- 

companied by a chronic or diffuse nephritis. 

In the cases described, there is distinct evi- 

dence of the co- existence of functional and organic 

nervous disease. But the evidence is certainly not 

sufficient to warrant us concluding that pentosuria 

is a nervous disease, as Ebstein at least states of 

diabetes. We may go so far, however, and state, 

that a neurotic taint appears to play some part in 

its causation. 

As far as the pancreas is concerned one can 

only say, that in the cases already recorded there 
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is no evidence of pancreatic disease, and owing to 

the unfortunate accident mentioned in Case III. we 

have as yet no pathological data that would enable 

us to do more than speculate. 

We are accordingly forced back into calling 

pentosuria an anomaly of assimilation, a condition 

of persistent faulty metabolism. 

But granted that it is an anomaly of the bodily 

chemistry, what is the source of the pentose? It 

must either come from the food more or less directly, 

or from the body itself. Now pentosane, the an- 

hydride of pentose, occurs in many foods, and it is 

quite possible -that the Hydrochloric acid of the 

stomach changes it at once into pentose, which is 

absorbed and excreted as such. 

According to Carl Neuberg28 the pentose derived 

from fruit and corn is 1- Arabinose, while in most 

cases the pentose secreted in the urine is i- Arabin- 

ose. But Emil Fischer29 has she wn, that i- Arabinose 

can be formed by the conjunction of d- Arabinose and 

1- Arabinose. If, therefore, the latter be taken in 

food, it only remains for the body to supply the 

d- Arabinose in oider.tó give us the i- Arabinose se- 

creted. d- Arabinose has, however, not yet been 

found in any of the organs of the body. 

Moreover, against the pentoses of the food as 

a source of the pentose in the urine, Salkowski30 
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quotes Kiilz's and Vogel's31 experiments upon starv- 

ing dogs, in which pentose was found in considerable 

quantity in the urine. Salkowski also argues that 

as pentosuria persistswhenpa;t:eilts, are: ran hospitä.l diet 

without fruit or cereal food, therefore food cannot 

be the source of the pentose. Certainly it would 

appear that in some cases the source of the pentose 

is not to be sought in the pentoses or pentosanes 

of the food. 

Another theoretically possible source of Pentose 

is Hexose. Ruff 32 has shewn that it is possible to 

oxidise Hexose into Pentose and Glyconic acid by 

means of peroxide of Hydrogen in presence of per- 

manganate of Potash or a basic acetate of Iron. 

Possibly this might occur in the human economy. The 

sugars of the food might be oxidised in the healthy 

person into Glyconic acid, while in the pentosutic 

this process might stop at the stage of Pentose - at 

least for part of the carbohydrates. Again, how - 

ever, the fact that increase of Hexoses in the diets 

of pentosurics is without any corresponding increase 

in the excretion of pentose, is a very strong argu- 

ment against this theory. 

With regard to the body as a source of the pen- 

tose, several observations must be noted. Hammar- 

sten33 has found pentose in the nucleoproteid of the 

pancreas. Blumenthal34 has found it in the thymus, 
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thyroid, brain, spleen, liver, and muscle. But 

only in the thymus was it in,:greater quantity than 

a mere trace; and the thymus may be eliminated from 

the discussion, as all the cases -°so far recorded are 

in adults. Neuberg35 has found that the pentose in 

the pancreatic nucleoproteid is 1- Xylose. As we 

have seen, the pentose of the urine is usually i- 

Arabinose. And it is not known how Xylose could 

transform itself into Arabinose. The form of pen - 

tose in the nucleoproteid of the other organs has not 

yet been definitely discovered. Possibly that know- 

ledge may give us more light. 

Further, against the pancreas nucleoproteid as 

a- source of the pentose, are the already mentioned 

experiments of Külz and Vogel upon fasting dogs after 

extirpation of the pancreas. 

Again, Biál and Blumenthal35 have shown, that 

there is no evidence of the pentose being derived 

from the breaking down of nucleoproteids, inasmuch 

as there is no sign in the pentosuric of a destruc- 

tion of nucleoproteids going on to an extent greater 

than usual. The uric acid and phosphoric acid tot- 

als of the pentosuric are not abnormal. 

In some ways the most plausible source of the 

pentose is Lactose. Lactose when taken in the food, 

becomes divided up into Dextrose and dextrorotatory 
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Galactose. Of this Galactose a part is concerned 

in the formation of glycogen. The rest probably 

goes to the formation of Cerebrin, as Thierfelder37 

has found d- Galactose present in Cerebrin. Now 

d- Galactose can without much difficulty become inac- 

tive Galactose, and this, according to Blumenthal, 

can be oxidised into inactive Arabinose. Carl Neu - 

berg favours this view of the formation of Arabinose. 

In connection with this, however, we must remember 

that in Cases VI. and X. Of the recorded cases, the 

pentose diminished under a diet with a liberal, and 

in both cases an increased, quantity of milk. This 

objection, however, does not meet all the points of 

the case, and is by no means insurmountable. 

All these theories are at present merely in the 

condition of hypotheses. We do not yet know enough 

about the complicated methods by which the metabolism 

of the body is carried out, to be at all sure of the 

source or sources of any of the sugars, which some- 

times make their appearance in the urine. We do 

not even fully understand the conditions under which 

they make their appearance. It seems probable that 

in the case both of glucose and of pentose, there 

are various sources, from which the sugar may be 

drawn, and various causes conditioning its appear- 

ance; and that one or other source is drawn upon 

according to the nature of the cause in each 
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individual case. 

Several cases of chronic diabetes have been no- 

ticed, in which pentose was also present in the urine. 

In such cases the pentose has, as far as can be 

learned, not the faintest clinical significance. 

Indeed it is present in such minute traces, that the 

ordinary methods for its detection entirely fail, 

and many litres of urine must be concentrated, before 

any can be obtained in the form of an osazone. Fur- 

ther, at least two cases have been recorded, in which 

pentosuria was accompanied by a transient glycosuria. 

This glycosuria may be due either to morphia or some 

other accidental cause, as in Salkowski's case, or 

to the co- existence of a slight diabetes8 

Some observers have stated that every severe 

diabetes is accompanied by the appearance of pentose 

in the urine. Külz and Vogel39 state, that they 

have found it in 10 successive cases of bad diabetes. 

They also found it in a dog with phloridzin diabetes, 

as well as in two dogs, with diabetes induced by ex- 

tirpation of the pancreas. 

Blumenthal40 on the other hand, has examined 

ten cases of pronounced. diabetes, and found pentose 

in none of them. Salkowski41 also examined nine 

cases of diabetes, some bad, some slight, and in no 

case was able to discover pentose. And the experi- 

ence of these two observers is supported by the 
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experience on this point at the clinic of Von 

Jaksch. 

With only about a dozen cases from which to 

form an opinion, it is very difficult to say any- 

thing definite as to the etiology and symptomatology 

of chronic pentosuria. The first point that strikes 

one as being common to a number of the cases, is a 

neurotic taint, either manifesting itself in the pa- 

tient himself, or in his family. And the second - 

which may indeed only be an aspect of the first - is 

the frequent presence of diabetes in other members 

of the family. Pentosuria itself has recently been 

shown to be in some instances a "family" anomaly just 

like diabetes. Bia142 recently discovered, that 

three sisters of one of his pentosurics were also 

sufferers from chronic pentosuria. These were women 

in middle life, who had long been regarded as mild 

cases of diabetes. It will be recalled also in this 

connection, that Case IX. was the brother of Case 

VIII. 'Mal also produces other evidence in support 

of his claim that pentosuria is a disease, which 

runs in families. This is a point which, besides 

being extremely curious and interesting, should, for 

practical reasons, be borne in mind. 

Three cases are mentioned in the literature, in 

which the patient was a morphomaniac. And it has 
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been stated that pentosuria is induced by morphinism 

just as glycosuria is. My own observations on ali- 

mentary pentosuria lead me to support this statement 

partially. But one must be careful to distinguish 

from such undoubted cases of chronic pentosuria in 

morphinists as Salkowski's first case,. other cases 

where the pentosuria is merely of an alimentary form. 

Moreover the morphinism may be regarded merely as 

another neurotic manifestation. An Italian doctor4 

records a case occurring in a cocaine -maniac. In 

that case also we are probably dealing merely with 

pentosuria in a neurotic person, in whom the neurosis 

takes the form of the cocaine habit, and there is no 

causal connection between the cocaine and the pento- 

suria. This point is recurred to later. 

As to symptoms, we find common to several cases 

obstinate neuralgia, headache, and so forth: general 

exhaustion: and thirdly, extreme emaciation or at 

least very marked absence of any deposit of fat. 

Extreme pallor may also be placed among possible 

symptoms. But the number of cases, in which there 

is an entire absence of any symptoms, is so discon- 

certing, that the subject may well be left in brief. 

Before doing so, however, one must just note the al- 

most entire absence in most cases of any real poly - 

uria, or any excessive thirst. And, as a rule, the 
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specific gravity of the urine has not exceeded 1025. 

The diagnosis is simple. Provided a urine con - 

tains a, substance which reduces copper salts on heat- 

ing, which does not ferment, which gives Tollens's 

and the Orcin -HC1 reactions, and which gives an osa - 

zone with a melting point about 160áC., one is justi- 

fied in declaring the urine to contain pentose. 

And provided this condition of the urine is found to 

be constant, and independent of the quantity and 

nature of the carbohydrates in the diet, one is jus- 

tified in declaring the condition a chronic pento- 

suria. 

Our ability to form any good idea as to the 

prognosis of such cases is hampered by our inexperi- 

ence. But one point is emphasised by Blumenthal44 

namely, that, as far as the experience of the last 

14 years goes, there is no increased liability for 

a pentosuric to become a. diabetic. Nor apparently 

does pentosuria produce an increased liability to in- 

fectious and other diseases in the same way that dia- 

betes does. So the prognosis may be said to be dis- 

tinctly more favourable than that of even a slight 

diabetes. 

As to treatment we learn from the cases recorded 

that diabetic treatment is not good in pentosuria. 
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A moderately full diet of flesh and milk with 

á limited quantity of carbohydrate would seem to be 

the best. 

A pure flesh diet only aggravates any neuralgic 

symptoms if these are present, and does not reduce 

the quantity of pentose in the urine. 

Drug treatment can not be expected to be of any 

value, least of all opium. 
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ALIl+TTTARY PENT4SURIA. 

Since the discovery of the clinical entity 

known as "chronic pentosuria ", many observers have 

noted the existence of an alimentary form of pento- 

suria45, Just as in most persons the ingestion of 

an excessive quantity of carbohydrates, from which 

glucose can be formed, leads to an "alimentary" or 

"dietetic" glycosuria, so in most persons the inges- 

tion of a large quantity of food capable of yielding 

pentose leads to an alimentary pentosuria. 

Pentosanes are the anhydrides of pentose, and 

bear to it the same relationship as glycogen to glu- 

cose. These pentosanes are present in considerable 

quantity in such fruits as apples, pears, plums, 

cherries, strawberries, and bilberries. They also 

are known to occur in corn and many vegetables, and 

are probably much more widely present in vegetable 

foods than has hitherto been recognised. Pentose 

itself is present in almost all beers, and in prepar- 

ed fruit juice beverages. 

Alimentary pentosuria has been found most f re- 

quently in summer, when large quantities of fruit 

and vegetables are consumed, and large quantities of 

beer and prepared non- alcoholic fruit juices drunk. 
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This was first pointed out by Professor von Jaksch46. 

He showed that in either healthy or ill subjects the 

drinking even of as little as 1 -14 litres of such 

fruit juice was followed by the appearance of pentose 

in the urine. The urine in such cases gave dis- 

tinctly positive reactions to Trommer's and Nyland - 

er's, and Tollens's tests. On the other hand, it 

did not ferment. Such pentosuria, he observed, 

persisted for at least 24 hours. 

Kaliski53 also reports having met with a man 

with pentosuria due to his having eaten a good deal 

of fruit and drunk much beer. The urine gave a-- 

strong reaction to the reduction tests. 

It was in continuation of these interesting ob- 

servations of Prof. von Jaksch, and at his sugges- 

tion that the following experiments were carried 

out. 

The aims of the experiments were to discover 

(1) if it was possible to induce this alimentary 

pentosuria in everyone, or if some persons were en- 

dowed with the power of resisting it: (2) what was 

the minimal quantity of fruit juice necessary to pro- 

duce pentosuria: (3) when pentose first made its 

appearance in the urine after the ingestion of the 

juice: (4) how long such pentosuria lasted: (5) 

whether the secretion of pentose produced any effect 

upon the total excretion of Nitrogen in the urine: 
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and (6) whether the administration of morphia had 

any effect upon this pentosuria. 

Nothing at all is known as to the exact nature 

of the pentosanes occurring in the various fruits 

mentioned, or in beer, and the fruit juice beverages; 

and any investigation into such a point would of ne- 

cessity be very prolonged and complicated. But in 

my own experiments the juice used probably contained 

d- Arabinose, as the pentose excreted was, as a rule, 

dextrorotatory; and it is known, that in alimentary 

pentosuria the pentose secreted is always the same 

as the pentose ingested. Moreover Xylose and Rham- 

nose are not of such common occurrence as Arabinose. 

Beer was obviously unsuitable for being given 

in large quantity to hospital patients: so also were 

raw fruits. Non- alcoholic prepared fruit juice was 

therefore chosen, and as "apple- juice" was found to 

be the most popular, it was used throughout in these 

experiments. The exact brand was "Ceres Gesund- 

heit's Apfelsaft ". 

A number of the patients selected were "ner- 

vous" cases, in which the alimentary and urinary 

systems were quite normal. Several cases were em- 

ployed in which there was derangement of the liver.` 

No renal cases were taken, but as there is no reason 

to believe that pentosuria depends to any extent upon 
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the condition of the kidneys, this omission is not 

of any real importance. Unfortunately no known case 

of pancreatic disease was in the clinic at the time. 

The method of procedure was simply to give the 

patients selected a certain quantity of apple -juice 

to drink, after examination of the urine. The urine 

subsequently passed was then examined for pentose. 

Twenty -five sets of observations in all were made 

upon 18 different patients. The details are to be 

found in the tables appended at the end. The fol- 

lowing were briefly the conclusions reached in re- 

gard to the points enumerated above. 

I. Can alimentary pentosuria be induced in 

every individual? 

Only two patients - 11% - shewed absolutely no 

trace of pentose in the urine after drinking 12 

litres of apple- j:úice. Of these, moreover, one 

showed pentosuria on a second trial being made some 

time later with the same quantity of juice. The 

other case was a mild phosphorus poisoning, in which 

the liver was not much affected. He left hospital 

before any observations could be repeated. Case 

IX. is uncertain. 

In this connection two extraordinary results 

must be noted. One patient (Case XIV.) drank 11 

litres of apple -juice daily for nine consecutive 

days. On the first and second days after the first 
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dose of juice, the urine reduced copper and bismuth 

salts, but gave only indefinite reactions to the 

specific tests for pentose. An osazone was not ob- 

tained. Thereafter the urine ceased to show any 

abnormal constituent for five days, when it again 

reduced copper and bismuth salts, but gave positive 

results to no other test for any form Of sugar, or 

glycuronic acid - being unfermentable, optically in- 

active, and not forming an osazone. The only ab- 

normality found. after careful investigation was the 

presence of Indican. 

Another patient (Case XXIIÌ )drank 1 litre of 

juice daily for six days. On the first day after 

she started, the urine contained pentose very defin- 

itely. But after that for 10 days no trace of pen - 

tose or any other reducing substance could be dis- 

covered. 

It would require further experiments to deter- 

mine whether or not these patients developed an "im- 

munity" or "tolerance" to pentose. It is conceiv- 

able, that the first dose of pentose took the body 

as it were unawares; but that afterwards it was en- 

abled to readjust itself to the altered requirements, 

and to bring into action an increased "combustion 

capacity" for pentoses, so that they no longer ap- 

peared in the urine. 
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Otherwise it is a very striking coincidence, 

that the only two cases in which pentose was given 

daily for any length of time, should shew such very 

similar and unexpected phenomena. 

H. The minimal quantity of juice required to 

produce pentosuria. 

With regard to this point it was found, that in 

normal circumstances - litre did not produce pentos- 

uria, whereas z litre did so in quite a number of 

cases. So that 1 litre may be taken as about the 

smallest quantity of juice, that is followed by pen- 

tosuria. 

It is very interesting, however, that in two 

cases * litre did produce pentosuria. One of these 

cases was a patient (Case XVIII.), who was kept con- 

stantly under the influence of morphia. The other 

(Case XXiy.) was a tuberculosis case; and in her 4 

litre produced pentosuria, only when the administra- 

tion of apple -juice was accompanied by a hypodermic 

injection of 0.01 gramme Morphine. 

III The interval between the drinking of the 

juice and the appearance of the pentose in the urine. 

In 17 cases pentose appeared in the urine within 

24 hours. In 2 cases it appeared in from 24 -48 

hours. In 3 cases the period was uncertain. In 
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a number of cases more exact times were calculated. 

The smallest interval noted was 3 hours in Case XXI., 

in which 1 litre of juice was given along with mor- 

phia. The interval was 4 hours in Cases XII., 

XIX., and XXV. In XII 3 litres were drunk. In 

XVIII. and XIX. the patient was constantly under the 

effects of morphia. In XXV. the administration of 

the apple - juice was accompanied by an injection of 

0.01 gramme morphia. 

In other cases the intervals varied from 6, 9, 

12, 16, 18, and 20 to 24 hours. 

IV. The duration of the Pentosuria. 

This must be taken in connection with the quan- 

tity of pentosane ingested, as, with the exception 

of the two cases (XIV. and XXIV.) already mentioned, 

the larger the quantity taken, the longer did the 

pentosuria last. 

In the two cases, where with morphia litre 

was effective, the pentosuria lasted 12 hours in the 

one case, in which only a single injection of mor- 

phine was given, and 24 hours in the other, where 

the patient was always kept under the influence of 

the drug. Where 2 litre was given, the pentosuria 

lasted from 24 to 48 hours in different cases. 

Where 1i litres were taken, it lasted for 3 or 

4 days: in one case for 5 days. 
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Where three litres were taken, it lasted in two 

cases for 5 and 6 days respectively. 

V. Effect of pentosuria upon the total Nitro- 

gen excretion. 

On this point my experiments shew no definite 

conclusion, as will be seen from the charts appended 

at the end. The nitrogen totals varied according 

to the nature of the disease, and diet, from about 

4.5 to 22 grammes, as estimated by Kjeldahl's method. 

In fifteen cases the total nitrogen excretion was 

estimated daily for varying periods, during which the 

patient was taking fruit juice. And whereas in 

eight the charts seem to a diminution of 

the total nitrogen excretion during the pentosuria 

period, in the other seven neither increase nor dim - 

inution can be observed. More experiments and of 

longer duration would require to be made, before any 

decision on this question can be reached. 

As far as they go, however, these results quite 

tally with those of Von Jaksch47 after administration 

of Xÿlose to both healthy and diabetic patients. 

With nondiabetic patients he found the results un- 

certain, although with diabetics there was an in 

crease of the nitrogen excretion, showing that these 

sugars can not be turned to good account by the dia- 

betic. 
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VI. The effect of morphia upon alimentary 

pentosuria. 

The most interesting result of these experiments 

is without doubt the demonstration of the fact, that 

the presence of morphia in the body diminishes its 

capacity to consume pentoses, so that they are more 

readily excreted in the urine. 

In Case XIX., a patient with sarcoma of the 

pelvis, who was kept constantly under the influence 

of morphia, a very distinct pentosuria followed the 

taking of 4 litre of apple -juice - a quantity which, 

as stated above, produced no effect upon a person 

not taking morphia. 

In Case XXII. - a tabes dorsalis also kept under 

morphia - * litre produced a much more marked pen - 

tosuria, than was the case with normal individuals. 

In Case XX. * litre of apple j_uicee alone produced 

very little effect, while, when it was given along 

with an injection of 0.01 gramme morphine, a very 

distinct pentosuria resulted. 

A final demonstration is afforded by Case XXIV. , 

a tuberculous patient, in whom the urinary and ali- 

mentary systems were absolutely normal. In her the 

drinking of 4 litre of apple -juice was followed by 

no trace of pentose in the urine. But two days 

later (Case XXV.) - litre accompanied by an injection 

of 0.01 gramme morphine produced a distinct pentosu- 

ria; and a pentosazone was easily formed from the 
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urine passed from 7 to 11 hours after taking the 

juice. 

The interest of this point is that it enables 

us to understand, why pentose is so frequently found 

in the urine of morphomaniacs. ,Undoubtedly the mor- 

phomaniac must be less able than an ordinary individ- 

ual to deal with, and "burn up" the pentoses taken 

in with his food. There is no need, therefore, in 

such cases to search for the source of the pentose 

in the body. They are derived from the food. And 

even the argument which Salkowski48 and others ad- 

duce, that pentosuria occurs even on an ordinary 

hospital diet does not alter the case for pentosanes 

are present in practically all vegetable foods, a 

considerable proportion of which appears in every 

hospital diet. 

Of course this does not apply to such cases as 

the first case described by Salkowski. That case 

was clearly one of chronic pentosuria occurring in- 

dependently of the morphinism, as it persisted long 

after the morphia habit had been given up. But it 

seems to me to explain such a case as Reale's, where 

the pentose disappeared four days after the morphia 

was stopped. Such a case I should explain as being 

one of alimentary pentosuria partially induced by 

the morphia. 

Is it not possible, however, that, even in a 



43 

case like that of Salkowski and Jastrowitz, the 

chronic pentosuria was caused by the morphine habit, 

a long period of induced inability to completely 

utilise and dispose of the pentoses in the food lead- 

ing ultimately to an organic inability to do so? 

Considering now the whole question of the 

chronic and alimentary forms of pentosuria together, 

it must be admitted, that it is a question, not only 

of great theoretical interest but of great import- 

ance to the practical physician. A perusal of the 

cases recorded in the literature cannot fail to im- 

press one with the fact, that this condition may be 

very easily mistaken for diabetes mellitus. Indeed 

almost every case mentioned was so mistaken. Nor 

is this mistake a slight one, as a diagnosis of dia- 

betes by a physician is quite calculated to frighten 

most patients into a more or less morbid condition, 

even althouth they may have no symptoms. 

It is well known, that several substances be- 

sides glucose reduce copper salts on heating. But, 

at the same time, positive reactions to Troimner's 

test, especially if confirmed by positive reactions 

to Moore's and Nylander's tests, would be very apt 

to lead one to make a diagnosis of at least incipient 

diabetes. Nor is the polariscope a sure test. 
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Dextrorotation may be due to dextrorotatory arabinose 

secreted in the course of an alimentary, not a chron- 

ic pentosuria. And the phenylhydrazin test, as 

usually performed, is not calculated to show pento- 

sazones, which have to be carefully formed, and care- 

fully looked for in many cases. So that an appar- 

ently negative phenylhydrazin.test might contain 

pentosazone. 

It must, therefore, be emphasised, that the 

fermentation test for grape sugar is the only one 

quite free from fallacy. 

Prof. von Jaksch49 recommends; that if one meets 

with a urine, which reduces Trommer's, and Nyland - 

er's solutions, one should perform a fermentation 

test, and either a Tollens's or the Orcin -HC1 test 

for pentose. At the same time it is well to en- 

quire, whether the patient has eaten much fruit or 

vegetable food, or has drunk anything recently, which 

might produce a pentosuria. For it will be recalled, 

that the experiments just described show, that if a 

man drink three litres of fruit juice - not a very. 

excessive quantity in hot weather - his urine may, 

for five or six days even continue to give quite a 

marked reduction of copper salts. If the fermenta- 

tion test is negative, while the Tollens's or Orcin 

test is positive, then one is dealing with a pento- 

suria. 
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The fallacy of glycuronic acid may be avoided[ by 

questioning the patient as to whether he has been 

taking any drugs recently, which would cause the ap- 

pearance of a combined Glycuronic acid in the urine. 

It may well be argued, that a diagnosis of 

diabetes mellitus would not be made on the existence 

of a glycosuria alone. No doubt glycosuria may be 

due.te several causes other than true diabetes, al- 

though any form of glycosuria must lead one to be 

apprehensive of the possible onset of a diabetes in 

the future. But, apart from that, it mist not be 

forgotten, that several prominent symptoms frequently 

associated with diabetes have been found also in 

cases of pentosuria - for example, extreme emacia- 

tion, loss of weight, pallor, lumbar pain, neuralgia, 

etc. 

Again, to all medical men, who are called upon 

to examine patients with a view to life insurance, 

the diagnosis of pentosuria is a subject of special 

importance. Any confusion with diabetes is of ne- 

cessity a very serious matter for the applicant, as 

it would probably lead to his rejection. Under such 

conditions above all, in which the patient is seen 

probably only on the one occasion, the necessity of 

diagnosing either a chronic, or an alimentary pento- 

suria from a diabetes, or even a glycosuria must be 
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emphasised. In such casés a fermentation test 

should always be made, provided there is a positive 

reaction to Trommer, either when first heated or 

after cooling. 

What importance should attach to pentosuria in 

the mind of the examining physician, it is difficult 

to say. But there seems to be no reason, why a 

higher premium should be paid by the pentosuric than 

by a patient with merely a trace of glycosuria. 

This of course must be conditioned by the nature of 

the pentosuric's symptoms, if he has any. 

It is of considerable Importance in this con- 

nection too, to distinguish clearly between a chronic 

and an alimentary pentosuria, as there is no reason, 

why a person, who happens to have a slight aliment- 

ary pentosuria, should be considered other than a 

perfectly sound and safe life. 

The details of the preliminary examination of 

the urine are not given, nor quantities and specific 

gravities. As to quantity the fruit juice general- 

ly acted as a mild diuretic. Occasionally a laxa- 

tive effect upon the bowels was observed.50 The 

highest specific gravity noted was 1024 in Case XX., 

in which the urine was very concentrated. The testas 

employed for the detection of pentose were the reduc- 

tion tests, Tollens's, and the Orcin HCl tests: and 
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frequently the fermentation and polariscopic tests. 

The osazone compound was formed at least once in 

each case, where pentose was present.51 The cry- 

stals were always in star -shaped groups of pale yel- 

low needles. 
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The following tables shew the details of the 

observations on alimentary pentosuria. 

Case I. B. K., female. Chronic Rheumatoid 

Arthritis. No drugs being given, which could cause 

the appearance of a Glycuronic Acid. 

Preliminary Examination. Urine 1430 c.c. in 24 

hours. Acid. Specific gravity 1016. No albumin, 

blood, bile, sugar, acetone, diacetic acid, glycur- 

onic acid, or indican. 

Day I. 12 litres of apple -juice drunk. 

" 2. 

It 3. 

Urine gave positive reactions to Moores, 
Trommer's, Fehling's, and Nylander's tests 
Tollens's test positive, absorption band 
in the spectrum distinct. Pentosazone 
obtained. Pentose present. 

Reactions as above. 
Pentose present. 

" 4. Reactions as above. 

Fermentation negative. 

Pentose present. 

" 5. " " " but absorption band much 
less distinct, and the copper reduction 
tests considerably delayed. Pentose in 
traces. 

" 6. Negative reactions to all tests for pentose. 

It 7. It 11 It il I1 
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Case II. Same patient as Case I. Observa- 

tions made a fortnight later. 

The preliminary examination of the urine showed 

that it was only 500 c.c. in amount in 24 hdurs. 

Acid. Specific gravity 1020. No abnormal consti- 

tuents. Total Nitrogen content was 14.26 grammes. 

Day 1. 12 litres apple -juice given at 5 p.m. 

" 2. 

" 3. 

" 4. 

It 5. 

" 6. 

" 7 

At 10 a.m. urine gave negative reactions 
to all tests for pentose. 

At 10 a.m. positive reactions to Trommer's, 
Fehling's, and Nylander's tests. Tol- 
lens's test positive with quite distinct 
absorption band. Fermentation negative. 
Pentose present. 

As above. Pentosazone obtained. Pentose 
present. 

As above. Pentosazone not obtained. 
Pentose present. 

Negative reactions to all tests mentioned. 
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Case III. P. W., female. Hysteria and poly- 

neuritis. No drugs being given of a nature likely 

to produce Glycuronic acid. 

Preliminary examination of urine, 2200 c.c. in 

24 hours. Acid. Spec. gray. 1010. No abnormal- 

ity present. 

v 1. l- litres apple -juice given. 

" 2. Trornmer's and Fehling's tests showed re- 
duction and 'formation of the yellow oxide 
after slight delay. Nylander positive 
on long boiling. Tollens's test posi- 
tive, but absorption band not well defin- 
ed. Fermentation negative. Pentose 
present. 

It 3. Above tests quite distinctly positive in 
every case. Pentosazone formed. Pen - 
tose present. 

" 4. As on Day 2 - reactions less strongly mark- 
ed. Pentose present. 

" 5. Reactions negative. No pentose. 

H 6 n n n n 

n 7. n n n n 
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Case IV. Same patient as in Case III. 

Preliminary examination. Urine 1250 c.c. 

Acid. 1017. No abnormal constituents. 

Day I. 1 litres of apple -juice given. 

It 2. 

II 3. 

" 

" 

Reactions negative to all tests for Pen- 
tose. 

Trommer's, Fehling's , and Nylander's tests 
distinctly positive. Tollens's test 
positive. Fermentation negative. Pen- 
tose present. 

4. As above. Pentose present. 

5. 

" 6. " " , but Tollens's reaction not so 
definite. Pentose present. 

7. Reactions negative. No pentose. 

8. tl !1 11 11 
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Case V. K., female. Hysteria. No drugs. 

Preliminary examination. Urine 820 c.c. 

Acid. 1017. No albumin, blood, bile, sugar, ace - 

tone or indican. 

Day 1. 14- litres of apple -juice given. 

" 2. Trommer' s , Feeling' s , Moore' s , Nylander's 
tests negative. Tollens's and Orcin- 
HC1 tests negative. Fermentation test 
negative. Polariscope showed no sugar 
present. 

It 3. 

" 4. 

As above. 
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Case VI. Same patient as V., ten days later. 

Preliminary examination showed urine to be nor - 

mal in quality. 1000 c.c. 1015 specific gravity. 

Acid. 

Day 1. 12 litres of apple -juice given. 

" 2. 

It 3. 

" 4. 

It 5 

6. 

Positive reactions to Trommer's, Nylander's,l 
and Fehling's tests. Tollens's, and the 
Orcin tests positive and absorption stripe 
well defined in each case. Pentosazone 
obtained. Pentose present. 

Urine lost. 

Reactions as on day 2, but spectroscopic 
tests not so well defined. Pent; se 
present. 

Reactions negative. No pentose. 
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Case VII. 0., male. Case of mild phosphorus 

poisoning. No marked implication of the liver. 

Urine contained no albumin, blood, bile or sugar. 

740 c.c. in 24 hours. 1015 specific gravity. 

Acid. 

Day 1. lj litres of apple -juice given. 

" 2. Urine gave negative reactions to Trommer's, 
Fehling's, Moore's, and Nylander's tests. 
Tollens's, and the Orcin tests negative. 
Fermentation, and polariscopic tests ne- 
gative. Aniline acetate test negative. 
No pentose. 

" 3. 

" 4. 

5. 

Reactions as above. No pentose. 

" 11 tl il it 

Patient left hospital. 
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Case VIII. K., male. Phosphorus poisoning, 

convalescent. 

Preliminary examination of urine. 800 c.c. 

Acid. 1019 specific gravity. No albumin, blood, 

bile, sugar, acetone, diacetic acid, indican. 

Day 1. 1* litres of apple -juice given. 

" 2.. Trommer's test positive but delayed. Ny- 
lander's test positive on long boiling. 
Tollens's test positive, absorption band 
distinct. Orcin -FIC1 test positive, band 
clearly defined. Pentosazone obtained. 
Pentose present. 

" 3. Reactions positive. Reduction tests not 
delayed. Pentose present. 

" 4. Reactions positive. Reduction tests not 
delayed. Pentose present. 

" 5. Reactions negative. Pentose absent. 

" 6. " i+ " n 

" 7. " " " " 

" 8. if " " if 
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Case IX. N. T., female. Hysteria; and also 

malignant disease of liver and spleen. 

Preliminary examination of urine. 2000 c.c. 

Acid. 1012 Specific gravity. Contains a trace 

of albumin. No casts. No blood, bile, or sugar. 

Day 1. 1- litres of apple -juice given. 

" 2. Tròmmer's, and Nylander's tests negative. 
Tollens's test negative. No pentose. 

" 3. Urine contains trace of blood in addition 
to albumin. 

Trommer's test negative. Nylander's test 
positive. Tollens's and the Orcin -HC1 
tests doubtful. Phenylhydrazin test 
negative. Fermentation and polariscope 
tests negative. Pentose doubtful. 

" 4. As on day 3. Pentose doubtful. 

It 5. 

" 6. 

Reactions all clearly negative. No pentose 

It tl il It It 11 
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Case X. Same patient as Case IX; several 

days later. 

Urine 2100 c.c. 1010 specific gravity. Acid.' 

trace of albumin. 

Day 1. 

" 2. 

" 3. 

lj- litres of apple -juice given. 

Urine lost. 

Positive reactions to Trommer's, Fehling's 
and Nylander's tests. Also to Tollens's ! 

and the Orcin -HC1 tests. Pentosazone 
formed. Fermentation negative. Pen- 
tose present. 

" 4. Reactions as above. Pentose present. 

It 5. Trommer's test positive only after long 
coaling. Nylander's test positive on 
long boiling. Tolleris's and the Orcin 
tests positive, but absorption stripes 
not distinct in either case. Pentosa- 
zone not formed. Pentose doubtful. 

" 6. Reactions all frankly negative. No pentose 

it 7 
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Case XI. P., female. Mitral incompetence. 

No drugs being given. 

Preliminary examination of urine. 650 c.c, 

Specific gracity 1018. Acid. No albumin, blood, 

bile, or sugar. No acetone or indican. 

Day_l. 12 litres of apple -juice given. 

" 2. Fehling's and Trommer's tests only after 
considerable delay positive. Nyland - 
er's test positive. Tollens's and the 
Orcin tests positive, and the absorption 
band in both quite distinct. Pentose 
present. 

" 3- Urine lost. 

" 4. Trommer's and Fehling's tests positive on 
cooling. Nylander's test very markedly 
positive. Tollens's and Orcin tests 
positive and distinct. Pentose present. 

" 5. Reactions as above. Pentose present. 

" 6. Reactions as above. Pentose present. 

" 7. 

If 8. 

" 9 

Reactions negative to all tests. Pentose 
not present. 

Reactions negative to all tests. Pentose 
not present. 

Reactions negative to all tests. Pentose 
not present. 
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Case XII. Y. G., female. Chronic Rheumatoid 

,Arthritis. No drugs being given. 

Preliminary examination of urine. 1200 c.c. 

,Specific gravity 1019. Acid. Contains no abnor- 

mal constituents. 

Day 1. 3 litres of apple -juice drunk within 12 
hours. 

It 4 hours after administration of juice was 
begun. Very marked reduction of Trom- 
mer's and Fehling's and Nylander's solu- 
tions. Tollens's test and the Orcin- 
HC1 test: very distinctly and definitely 
positive. Pentosazone obtained in con- 
siderable quantity. Pentose present. 

" 2. Reactions as above. Distinct rotation of 
the plane of polarised light to the Right.; 
Pentose present. 

It 3. 

" 4. 

Reactions all positive. Pentose present. 

" 5. " n 11 It n 
. 

" 6. Reactions negative except for slight reduc- 
tion of Nylander's solution on long cool- 
ing. Pentose not present. 

Reactions as above. Pentose absent. 

ti t1 It 1, 
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M., female. Simple pleurisy. 

No drugs being taken. 

Preliminary examination of the urine. 900 c.c 

Specific gravity 1020. Acid. No albumin, blood, 

bile, or sugar. No acetone. 

Day 1. 3 litres of apple -juice given at 3 p.m., 
and drunk within 18 hours. Patient was 
sick in the course of the evening and 
vomited about litre of juice. 

Midnight. Urine gave positive reactions 
to Trommer's and Fehling's tests after 
delay. Tollens's and Orcin tests posi- 
tive but not well marked. Nylander 
positive. Pentose present in traces. 

" 

II 

. 

" 

6 a.m. Positive reactions to all the 
above tests, quite distinct. Pentosa- 
zone obtained. Pentose present, 

12 noon. Reactions as above. Pentose 
present. 

" 3. Reactions as above. Pentose present. 

" 4. II " " n " 

't 5. II 1/4 II Il It It 

" 6. II II II IV II 

n 7. Reactions positive as above, but faint. Pen 
tose present in traces. 

" 8. Reactions negative to all tests. 
absent. 

Pentose 

" 9. Reactions negative to all tests. 
absent. 

Pentose 
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Case XIV. L., male. Spastic paraplegia. 

No drugs being taken. 

Day I. Preliminary examination of the urine. 
2000 c.c., specific gravity 1020, acid. 
No albumin, blood,'=bile, sugar, acetone 
or indican. 

" 2. 1z litres of apple -juice given - and a sim- 
ilar quantity to be drunk daily from today. 

" 3. Fehling's and Trommer's tests positive after 
long delay, but not marked. Tollens's 
and the Orcin -HC1 tests absolutely nega- 
tive. Polariscopic test negative. Fer -1 
mentation negative. Aniline acetate, 

" 

" 

4. 

5. 

test negative. Phenyihydrazin test ne- 
gative No traces of indican, no excess 
of uric acid, no trace of Glycuronic acid. 
Pentose absent. Nylander's test also posi- 
tive. 

Urine exactly as above. Pentose absent. 

Urine negative even to Trommer's and Feh - 
ling's tests. .Contained no abnormal con-1 
stituent . 

" 6. Reactions as above. 

" 7. " " 

it 8. II t 

n 9. n n 

" 10. " tt 

" 11. Reactions again as 
present. 

on day 3. No pentose 

" 12. Urine again quite free from any reducing 
substance. Administration of apple - 
juice stopped. 

" 13. Urine quite normal. All reactions negative. 

" 14. It It n " It n 

" 15 n " It n It It 
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Case XV. B., male. Spastic paralysis. No 

drugs being given. 

Preliminary examination of urine. 2050 c.c., 

specific gravity. 1018, acid. No abnormal con- 

stituent present. 

Day 1. 14 litres of apple -juice given. 

" 2. Reduction of Trommer's and Fehling's and 
Nylander's tests. Tollens's and the 
Orcin tests positive but not marked. 
Pentose present. 

", 3. Reactions as above, but more markedly posi- 
tive. Pentosazone formed. 

4. Reactions as above. Pentose present. 

If 5. 

" 6. Reactions negative. Pentose absent. 

" 7. " n " it 
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Case XVI. S . , male. Cerebral syphilis. No 

drugs being given that could produce glycuronic acid 

in the urine. 

Preliminary examination of the urine. 1750 

c.c., specific gravity 1015, acid. No abnormal 

constituents present. 

Day 1. 

It It 

" It 

z- ]nitre of apple -juice given at 4 a.m. 

10 a.m. Reactions negative to all tests 
for sugar. 

4 p.m. Reactions negative to all tests 
for sugar. 

" 2. 4 a.m. Positive reactions to Trommer's 
and Nylander's tests. Tollens's and the 
Orcin -HCl tests positive. Pentose pre- 
sent. 

" 3. Reactions negative to all tests, Pentose 
not present. 
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Case XVII. Z., female. Morphomaniac . No 

morphia being given. 

Preliminary examination of urine. 900 c.c., 

specific gravity 1012, acid. No albumin, blood, 

bile. No trace of sugar of any kind, nor of gly- 

curonic acid, acetone or indican. 

Day 1. 2 litre of apple -juice given at 10 a.m. 

4 p.m. Negative reactions to all tests 
for pentose. 

n it 10 p.m. Distinct reduction of Trommer's 
and Fehling's solutions, and. of Nyland - 

s er's. Tollens's and the Orcin -HC1 tests 
positive. Pentose present. 

" 2. Tests positive as above. Pentosazone 
formed. 

" 3. Urine lost owing to diarrhoea. 

" 4. Reactions all negative. No pentose. 

" 5. Urine lost as on day 3. 

" 6. Reactions again all negative. 
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Case XVIII. P., female._ Sarcoma of pelvis. 

Patient is being kept under the influence of morphia. 

examination of urine: Specific 

gravity 1014, acid. Trace of albumin. No blood 

or bile. No glucose or other sugar. But a trace 

of glycuronic acid, causing a slight reduction to 

Trommer's test on long heating, and with Tollens's 

test the formation of a precipitate, without, how- 

ever, any recognisable spectroscopic changes. 

Day 1. 2 litre of apple -juice given at 12 noon. 

It 

4 p.m. Reactions as above. No pentose. 

10 p.m. Increased reduction of Trommer's 
test. Tollens's test positive. Orcin 
test uncertain. Pentose probably in 
trace. 

" 2. Positive reactions to all the usual tests. 
Pentose present. 

" 3. Reactions negative to all tests. Pentose 
absent. 

N.B. Much urine was lost inthis case ow 
ing to difficulties in the nursing; 
and it was impossible at times to 
get enough to make satisfactory 
tests. 
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Case XIX. Same patient as Case XVIII. 

Preliminary examination of urine showed same 

conditions as in XVIII., viz. a trace of Glycuronic 

acid and a trace of albumin. 

Day 1, 

It II 

4 litre of apple -juice given at noon. 

4 p.m. Markedly positive reactions to 
Trommer's, Fehling's and Nylander's tests: 
and to Tollens's and the Orcin -HC1 tests. 
Pentosazone formed. Dextrorotation of 
the plane of polarised light. Pentose 
present. 

" 2. 10 a.m. Urine lost. 

" It 

" 3. 

4 p.m. Reactions still positive as above, 
but not so marked. 

Reactions negative in all tests. Na pen - 
tose. 
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Case XX. P., female. Post-partum phlebitis 

and polyneuritis. 

Preliminary examination of the urine showed a 

trace of albumin. No blood, bile, sugar, or acetone'. 

Quantity 500 c.c., specific gravity 1015, acid. 

Day 1. 2 litre of apple -juice at 5 p.m. 

tt It 

It 

7 p.m. Reactions all negative to the 
usual tests. No pentose. 

9 p.m. Reactions all negative to the 
usual tests. No pentose. 

" 2. 9 a.m. Slight reduction in Trommer's and 
Fehling's tests. Tollens's and the Or- 
ein tests positive, but absorption band 
very faint in each case. Pentose in 
traces. 

It It 

It VI 

12 noon. Reactions as above. Pentose 
present in traces. 

4 p.m. 

10 p.m. 

Reactions negative. No pentose. 

It 11 tt tt 
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Case XXI. Same patient as in XX. 

Urine as in XX. 

Day 1. 4 litre of apple -juice drunk, and a hypo- 
dermic injection of 0.01 gramme morphia 
given - both at 1 p.m. 

" 

" 

n At 4 p.m. Slight delayed reduction of 
Fehling's and Trommer's solutions. Tol- 
lens's test positive. Orcin test dubi- 
ous. Trace of pentose. 

1! It 8 p.m. Reactions as above. Trace of 
pentose. 

" 2. 8 a.m. Reactions again positive. Orcin 
test distinctly positive. 

4 p.m. Reactions markedly positive. Pen - 
tosazone readily formed. Pentose very 
distinctly present. 

" 3. Reactions all negative. No pentose. 

SI it 
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Case XXII. S., male. -Tabes dorsalis. Get- 

ting 0.01 gramme morphia every four hours. 

Preliminary examination of urine. Quantity 

900 c.c., specific gravity 1018, acid. Contains no 

albumin, blood, bile or sugar. Indican present. 

Day 1. 12 noon. á litre of apple -juice drunk. 

te It 

n 

4 p.m. Very markedly positive reactions 
to Troinxner's , Fehling's, Nylander's, Tol- 
len_s's, and the Orcin tests. Phenyl - 
hydrazin test positive. Pentose present. 

10 p.m. Reactions still positive, but not 
so marked. 

" 2. 6 a.m. Reactions negative. Great excess 
of Indican. 

II n 

n n 

" 3. 

" 4. 

12 noon. Reactions negative. No pentose. 

p.m. II n n 

It n n n 

VI n v It . 
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Case XXIII . S. female. , Cerebral tumour. 

Preliminary examination of urine. 1250 c.c., 

specific gravity 1015, acid. No abnormal consti- 

tuents present. 

Day 1. 

" 2. 

It 3. 

1 litre of apple -juice given - and daily 
from today. 

Reactions positive to Trommer's, Fehling's, 
Tallens's , and the Orcin tests. Pentose 
present. 

The above reactions negative, and likewise 
Moore's and Nylander's tests. Polarisco 

.pics. examination revealed no sugar. Fer- 
mentation negative. Phenylhydrazin test 
negative. 

" 4. As above. No pentose. 

It 5. It It It n 

it 6. It n It It Apple-juice stopped. 

It 7. It It It It 

" 8. It n ti It 

It 

tt 

g, 

10. 

IT It It It 

n It it " 
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Case XXIV. P., female. Phthisis. Patient 

gets codeine for her cough. 

Preliminary examination of the urine. 400 

c.c., specific gravity 1016, acid. No abnormal 

constituent except a trace of glycuronic acid pro- 

bably due to the codeine. 

Day 1. 12.30 p.m. 4 litre of apple -juice given. 

It 

It 

4 p.m. Reactions to Trommer's , Fehling's, 
Nylander's, Tollen.s's and the Orcin tests 
negative. No pentose. 

12 midnight. Reactions as above. No 
pentose. 

" 2. 8 a.m. Reactions as above. No pentose. 

12 noon. 

4 p.m. " 
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Case XXV. Same case as XXIV., some days later.'; 

Day 1. litre of apple -juice given, and at the 
same time a hypodermic injection of 0.01 
gramme morphia - at 1045 a.m. 

3 p.m. Slight reduction to Trominer's test 
after. _._.delay., Tollens's test posi- 
tive, but faint. Orcin test also faint- 
ly positive. Pentose present probably 
in traces. 

7 p.m. Distinct positive reactions to 
Trommer's , Fehling's Nylander's, Tol- 
lens's and the Orcin tests. Pentosazene 
formed. Pentose distinctly present. 

11 p.m. Reactions as above, but not so 
marked. 

" 2. 3 a.m. Reactions negative to all tests. 
No pentose. 

It II 

n n 

7 a.m. Reactions negative to all tests. 
No pentose. 

11 a.m. Reactions negative to all tests. 
No pentose. 

4 p.m. Reactions negative to all tests. 
No pentose. 
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The following charts show the excretion of ni- 

trogen in the urine. The letter A. means that 

apple -juice was given on that day: P. that pentose 

was present in the urine on that day. 
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