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CYSTINURIA 127

in urine and faeces, but some observations which
we have made on specimens of urine kept for con-
siderable times lend no support to such a view,
Specimens which yielded no diamine when fresh
equally failed to yield any when kept, or even when
decomposing. T. S. Hele allows me to quote the
interesting fact, from his as yet unpublished results,
that when he recently examined large specimens
of urine from a cystinuric already referred to, who
at one time excreted cadaverin, he failed to obtain,
by the method employed by Wohlgemuth for their
detection in cases of phosphorus poisoning, any
evidence of the presence therein of lysin or arginin,
There is therefore no evidence yet forthcoming to
support the tempting hypothesis that diamino-acids
are excreted as such by cystinurics.

Garcia '® thought that the excretion of diamines
varied with the amount of protein in his patient’s
diet, and Thiele '* has recently expressed the same
opinion. The latter observer obtained a far larger
yield of benzoyl-cadaverin from the urine of a day
of excessive meat diet than in that of a day of
abstinence or of a diet rich in carbohydrates. How-
ever, his observations are too few to allow any
definite conclusion to be drawn from them, seeing
how widely the diamine excretion varies, apart from
changes of diet. In the case which Cammidge and
I investigated the diet of the days in which diamines
were excreted did not differ from that of other days.

To sum up, the excretion of cadaverin and pu-

1¢ T.oc. cit., sub. 4.
1% Jouwrnal of Physiology, 1907, vol. xxxvi, p. 68,






CYSTINURIA 129

helm, 23 who extracted from the urine of their patient
both tyrosin and leucin in considerable quantities,
and fully proved their nature by the ultimate analy-
sis of the tyrosin which separated after evapora-
tion of the urine, and of the naphthalene-sulphon-
derivate of leucin obtained therefrom. Emil
Fischer and Zuzuki ** also detected tyrosin in a
cystin calculus. Leucin and tyrosin would appear to
be far rarer constituents of such urines than are the
diamines. Inno case which I have had under obser-
vation have they been detected, although sought for.
Millon’s reagent lends valuable aid in the detection
of tyrosin, for although all urines yield some pink
colour with this reagent, even in the cold, the
presence of tyrosin in any considerable quantity
conspicuously intensifies the colour on heating.
It may safely be concluded, indeed, that any urine
which does not yield more than the normal reaction
on heating with Millon’s reagent does not contain
tyrosin in appreciable amount. The urine of Loewy
and Neuberg’s patient contained no tyrosin, bub
when tyrosin was given to him by the mouth he
excreted it unchanged and almost quantitatively.
After a dose of 62 grammes of tyrosin no less than
4-82 grammes were recovered from the urine, and
its nature was confirmed by ultimate analysis. On
the other hand, C. E. Simon,?5 Alsberg and Folin,?®

ﬂlﬂ‘.ﬂﬁeﬁ&cﬁrz’ﬁ fiir physiologische Chemie, 1905, vol. xlv,
P ;

34 Ibid., 1905, vol. xlv, p. 405.

’gﬁgeitachriﬁ fiir physiologische Chemie, 1905, vol. xlv,
p- ;

1 American Journal of Physiology, 1905, vol, xiv, p. 54.
9






CYSTINURIA 131

of cystin in all cases hitherto examined is due to
the fact that it is by the presence of cystin in the
urine that the anomaly has always been recognized
hitherto ; but the cystin fraction alone appears to
escape destruction in so many of the cases that it is
highly probable that it is the first to be involved in
the error.

Not a few cystinurics have excreted cystin and
diamines, but no leucin or tyrosin, but Percival,
who found leucin and tyrosin in the urine of his
patient, failed to detect any diamine, and Abder-
halden and Schittenhelm make no mention of the
presence of diamines in their case in which leucin
and tyrosin were undoubtedly excreted. The evi-
dence available suggests that the incidence of the
error upon the several protein fractions is capricious,
rather than that the amino- and diamino-acids
are involved in any definite order.

The nitrogenous metabolism of cystinurics deviates
from the normal in certain ways not fully explained.
When diamines and amino-acids are present an
excess of undetermined nitrogen in the urine—i.e.,
of nitrogen not contained in urea, uric acid, kreatinin,
and ammonia—is to be expected, but Alsberg
and Folin, and Wolf and Shaffer, whose observa-
tions upon this aspect of the subject are the most
complete yet carried out, found an abnormally
high nitrogenous residue, although the urine of
their patients contained no diamine nor recogniz-
able quantities of amino-acids other than cystin.
This excess could not be ascribed to the small
quantity of cystin excreted. Marriott and Wolf
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portant side issues relating to the degree of disin-
tegration which proteins normally undergo in the
alimentary canal, and suggests that, if they were
broken down into their component amino- and
diamino-acids before absorption, this patient should
have excreted the fractions unchanged, as, indeed,
he did excrete cystin and the mixed products of
advanced tryptic digestion. When the patient
took glycocoll by the mouth some 20 per cent. of
the quantity administered was apparently burned,
whereas when glycyl-glycin was given, a dipeptide
which is not split up by the pancreatic ferment but
is split by the intestinal juice, only 10 per cent.
escaped destruction. Polypeptides were completely
burnt.??

The varying extent of the error, as regards the
number of protein fractions involved in cases of
cystinuria, suggests that it is manifested at an
early stage of the catabolic series, and concerns a
mechanism which deals with a number of amino-
and diamino-acids in common. In this respect cys-
tinuria stands in conspicuous contrast to alkapton-
uria, which involves a late stage in the catabolism
of two closely allied protein fractions, a stage so
late, indeed, that the tyrosin and phenyl-alanin
derived from the breaking down of food and tissues
are alike implicated. The fact that the abnormal
substances excreted retain their amino-groups
intact points in the same direction, for there is
strong evidence that desamination occurs at an
early stage of the breaking down of proteins. It

3 Biochemische Zeitschrift, 1907, vol, ii, p. 438.
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PENTOSURIA 139

that when the unfermented fruit juices, which are
popular beverages on the Continent, are taken, in
such quantities as a litre or more, the next passed
urine yields Trommer’s and Nylander’s tests and
also the special tests for pentoses. Under such
conditions the sugar excreted is the l. arabinose
contained in fruits and the urine rotates the polar-
ized ray to the right. Hence it is evident that the
presence of a pentose in urine, in quantities easy
of detection, is not necessarily due to an error of
metabolism, but may be of accidental alimentary
origin.

Again, Kulz and Vogel ® found that from some
diabetic urines there may be obtained by means
of phenyl-hydrazine, in addition to glucosazone, an
osazone soluble in hot water, which has the melting
point and nitrogen content of a pentosazone. Only
small yields of this product were obtained when
quantities of urine amounting to several litres were
so treated, and other observers have failed to detect
pentose in diabetic urines, and among them.Bendix,*
who employed the same method as was used by
Kulz and Vogel. It would appear, indeed, that
the presence of pentose in diabetic urines is an
unusual phenomenon and that it has no direct
bearing upon the pathology of essential pentosuria.
On the other hand, it should be mentioned that
Kulz and Vogel found a pentose in the urine of
dogs rendered diabetic by removal of the pancreas,
but the actual nature of the five-carbon suga

8 Zeitschrift fir Biologie, 1895, vol. xxxii, p. 185.
¢ Die Pentosurie, Stuttgart, 1903, p. 55.
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native, it cannot fail to occur. Of twenty-six
recorded examples no less than five are definitely
stated to have been in members of the Hebrew race,
and it is probable that other patients whose race
is not mentioned would swell the proportion.
Erben ® quotes von Jaksch as saying that in his
experience the majority of pentosurics are of Jewish
origin. The tendency of pentosuria to occur in
several collaterals of a family, and the great pre-
ponderance of males among its subjects, have
already been referred to, and also the fact that the
youngest recorded patient was a boy aged fifteen
years,'® At least two patients have been over
sixty years of age.

Pentosuria is not necessarily associated with any
morbid symptoms., In some instances the detec-
tion of sugar at an examination for life assurance
has been the first indication of anything amiss,
but this is also true of not a few cases of mild dia-
betes. There is a growing opinion, among those
whose experience enables them to speak with
authority on the subject, that this anomaly is in
itself harmless and calls for no treatment. The
mos t recent writers suggest that it should be
included in the class of which cystinuria and
alkaptonuria are members. In a considerable
proportion of cases there have been symptoms of
neurasthenia, and if any morbid condition can be

¥ Prager medicinische Wochenschrift, 1906, vol. xxxi, p.
301.

10 Chobola : Centralblatt fir innere Medicin, Abstract,
1907, vol. xxviii, p. 864.






PENTOSURIA 143

Klerker’s patients were two brothers, Jews, whose
father and another brother had diabetes. Schiiler’s 13
patient had a brother and two sisters who were
diabetic, and in one of the cases described by Rosen-
feld,’* who lays special stress upon these points,
the patient, whose father and brother had diabetes,
developed pentosuria after being in a railway acci-
dent. The evidence of its recent development was
afforded by the fact that an examination of his
urine a year and three-quarters previously had
revealed nothing abnormal. The pentosuria dimin-
ished as time went on. In this connexion also
race may come into play, seeing that members of
the Jewish race show a special liability to diabetes,
but of those mentioned above af Klerker’s patients
alone are stated to have been Jews.

Clearly the correct diagnosis of cases of pentosuria
is a matter of real practical importance. If it be
not made the patient is not only subjected to the
distress which the diagnosis of diabetes entails,
but is subjected to irksome dietary restrictions
which in his case are wholly uncalled for, are quite
useless, and when not necessary are certainly un-
desirable. On the other hand, it is better that a
few persons who exhibit an anomaly so rare as
pentosuria should be erroneously classed as diabetic,
than that a diagnosis of pentosuria, on inadequate
grounds, should lead to the omission of treatment
in a number of cases of true diabetes.

18 Miinchener medicinische Wochenschrift, 1905, vol. lii,
p- 1657.
14 Medizinische Klinik, 1906, vol. ii, p. 1041,
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four hours the reducing power of the urine is not
impaired. Kj. O. af Klerker lays special stress on
this as affording a ready means of detecting pentose
when present in association with glucose. In
every case hitherto observed, with the exception
of one of Luzzato’s,’® the urine has been optically
inactive, unless glucose were also present. In
Luzzato’s case, in which it was clearly established
that the sugar present was arabinose, the urine
was dextrorotatory.

With the phenyl-hydrazine test a crystalline
osazone is obtained, but as it is to some extent
soluble in hot water it is only thrown out in crystal-
line form after the liquid has cooled. In appearance
the crystals closely resemble those of phenyl-glucos-
azone, but whereas the latter after recrystalliza-
tion melts at 205°C., the melting point of pentos-
azone is much lower, between 156° and 160° C. This
melting point supplies one of the most important
means of diagnosis of pentosuria, but to ensure
complete certainty as to its nature the nitrogen
content of the osazone must be estimated. The
theoretical amount for a pentosazone is 17:07 per
cent. N.

The special tests which are available for the detec-
tion of pentoses are based upon the property which
such sugars possess of yielding furfurol when heated
with mineral acids. The phloroglucin test is per-
formed as follows: a small quantity of phloro-
glucin is dissolved in 5 or 6 cubic centimetres of
fuming hydrochloric acid, a slight excess remaining

1¢ Hofmeister’s Beitrdage, 1905, vol. vi, p. 87.
10
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the reaction. The reagent is prepared as follows :
1 gramme of orcin is dissolved in 500 cubic centi-
metres of hydrochloric acid of specific gravity 1-151,
‘and to the solution 25 drops of a 10 per cent. solu-
tion of ferric chloride are added. The liquid when
kept in an amber-coloured bottle will preserve
its activity for a long period. Five cubic centi-
metres of the reagent are boiled in a test-tube and,
after the tube has been removed from the flame,
five drops of the urine to be tested are allowed to
run on to the surface of the liquid from a pipette.
If pentose be present a green ring appears at the
junction of the liquids, and if the tube be gently
shaken the green colour spreads through the liquid.
With the spectroscope the characteristic absorption
band is seen. Care is required that the correct
proportions be employed in mixing the reagent,
and the hydrochloric acid must be of the prescribed
strength. If a pentose urine be not available the
efficiency of the reagent may be tested with a dilute
solution of gum arabic. I can testify, from my
- own experience, that the reaction so obtained is a
very striking and characteristic one. By its means
it is easy to exclude pentosuria in doubtful cases,
and it is easily applied in ordinary clinical work.
Bial and also Kraft maintain that, if performed in
the manner described, the test is diagnostic and
is yielded by none but pentose urines. However,
for the diagnosis of pentosuria one should not rely
upon any single reaction and confirmatory tests
should be applied.

The discrimination between pentosuria and gly-
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absorption band, it is claimed that no risk of con-
fusion exists if the urine be added after the test tube
has been removed from the flame. With iree
glycuronic acid Paul Mayer !® obtained crystalline
phenyl-hydrazine compounds, one of which had a
melting point like that of a pentosazone, but this is
not yielded by compound glycuronates, and in
case of doubt an estimation of the nitrogen in the
crystalline product will settle the point.

Again, the polarimeter may help in the diagnosis,
for all known compound glycuronates are laevo-
rotatory, although the free acid is dextrorotatory,
whereas pentose urine is almost always optically
inactive. Lastly, patients who excrete glycuronic
acid in appreciable quantities are almost always
taking some drug which is known to be excreted
as a compound glycuronate. Nevertheless there
is some doubt whether in certain cases ®* which
have been described as examples of pentosuria
the reducing property of the urine was not really
due to glycuronic acid.

The most remarkable fact of all in regard to
pentosuria is the optical inactivity of the excreted
sugar. In one case Neuberg 2° succeeded in isolat-
ing the pentose from the osazone obtained from a
large volume of urine treated with di-phenyl-

1;9.Zﬁitschr£ﬁ fir physiologische Chemie, 1900, vol. xxix,
p. 59.

1% Caporelli : Riforma Clinica e Terapeutica, 1896, i ;
Colombini : Monatshefte der praktischen Dermatologie,
1897, vol. xxiv, p. 129.

30 Berichte der deutschen chemischen Gesellschaft, 1900,
vol. xxxiii, p. 2243.








































































