CONDITIONS AFFECTING

aminoacetonitrile. 3. Diets high in casein,
gelatin. vit. E. and other antioxidants did not
protect the rats fed Lathvrus odoratus seeds
from developing skeletal lesions. 4. Radio-
autographs of the skeleton after injection of
S%% and studies on sulfur excretion of rats fed
Lathyrus odoratus peas and rats fed a control
diet showed that the metabolism of sulfur is
probably not altered in lathyrism.
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Some Clinical Conditions Affecting Urinary Excretion of Non-Dialyzable
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(Introduced by Georg Cronheim.)

Research Department, S. E. Massengill Co., Bristol, Tenn.

In a preceding communication(1), the nor-
mal levels of adult human urinary excretion
of non-dialyzable conjugated hexosamine
were reported to be 32.4 + 7.2 mg/day for
males and 259 =+ 5.8 mg/day for females.
The hexosamine appeared to be principally
glucosamine. Other recent publications(e.g.,
2-5) related to this subject indicate or suggest
that more than one conjugate contributes to
the total hexosamine present in the non-dia-
lyzable fraction of both normal and patho-
logical urine. part being present as a result of
glomerular filtration and part originating
from the urinary epithelium.

This communication reports the results of
investigations of “bound” hexosamine excre-
tion in certain clinical conditions. These de-
terminations were undertaken in an effort to
distinguish some aberrations affecting bound
hexosamine excretion, which in turn might

* We gratefuly acknowledge the courtesy of the
following in supplying urine specimens and case his-
tories: Drs. William H. Boyce and Emery C. Miller,
Bowman Gray School of Medicine of Wake Forest
College, Dr. Robert Quinn, Vanderbilt University
Medical School.

further elucidate its origin and nature.

Methods. The procedure was the same as
that previously described(1). Twenty-four-
hour urine specimens were accurately col-
lected and preserved with phenylmercuric
nitrate. As a check on the entire procedure,
samples of urine from healthy individuals
were included at intervals.

Results. The results are expressed as mg
glucosamine per 24 hours. Initially, urines
from patients with some selected conditions
were examined. These preliminary experi-
ments indicated an increase in bound hex-
osamine in several of these (Table I). Uro-
lithiasis, atherosclerosis, and pregnancy were
further studied.

Urolithiasis. Neither the chemical type of
urolite, a low-calcium diet, nor the presence
of infection (in each of these cases minimized
by concurrent antibiotic or chemotherapy)
appeared to influence the results. An elevated
bound hexosamine excretion was found in all
cases (Table II). This was particularly
striking in cases with large or actively grow-
ing stones.

Three male patients were included who had
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TABLE I. Bound Hexosamine Exeretion Found

for Some Conditions.

mg hexosa-

Diagnosis mine/day
Males
Idiopathic myocarditis 48.7
Pernicious anemia 33.8
Pulmonary emphysema 290.5
Total colectomy, ilio-proctostomy, ulcer-  19.1
ative colitis (on cortisone)

Controlled diabetes mellitus 8.0
Bilateral eutaneous ureterostomy 130

Chronic osteomyelitis 31.9, 26.0
Bilateral nephrocaleinosis 8.7

Females

Post-infection eystitis 43.7

Polyeystic kidney disease 19.0,24.0,

39.5,29.2
Hyperthyroidism 7.7
Hypothyroidism 20.3
Adrenal hyperplasia (on cortisone) 32.0
Glomerulonephritis 13.3
Controlled diabetes mellitus 25.3
Subelinieal diabetes insipidus 30.1
Rheumatoid arthritis (on ACTH) 321
" ” (no medieation) 30.3

normal urinary tracts at the time of the urine
collection, but with a past history of forma-
tion of a 2 mm, or smaller, stone. These pa-
tients had subnormal levels of bound hex-
osamine: five samples averaged 22.7 mg per
day.

Two days on a high (800 mg/dayv) calcium
diet did not elevate the bound hexosamine
level of a normal male. 28.1 mg being found.

Atherosclerosis.  This group. comprised
mostly of males (44-535 years old). had typi-
cal clinical evidence of fulminating athero-
sclerotic disease, as reflected symptomatically
in electrocardiograms. and by serum lipopro-
tein and serum cholesterol levels. A signifi-
cant increase in bound hexosamine excretion
was invariably present (Table II).

Pregnancy. Specimens were obtained from
4 multiparas and 5 primaparas during preg-
nancy and in 2 subjects also subsequent to

ConpITIONS AFFECTING URINARY HEXOSAMINE

parturition. An augmented appearance of
bound hexosamine regularly occurred during
the last 5 months of pregnancy, with a return
to the normal value in about 2 months (Table
IIT).

Although 2 of the patients with renal cal-
culi listed in Table II had previous unilateral
nephrectomies. they still gave values no dif-
ferent from the others, suggesting that the
urothelium of the collecting system is not a
major contributor of bound hexosamine in
this condition (but cf. ureterostomy patient,
Table I).

Chemical studies. Since any determination
of hexosamine in biological material is liable
to error from many sources, comparisons have
been made using other technics of hexosamine
measurement. Parallel samples of dialyzed,
hydrolyzed urine were assayed by the usual
procedure(1), by Prodi's(6) modification of
it. or by the method of Dische and Boren-
freund(7). The method of Prodi (in 10 nor-
mal and clinical samples) was less precise, but
gave values ranging within 20 mg per day of
the present method, while that of Dische and
Borenfreund gave much higher values, having
no apparent constant relationship to those ob-
tained by our technic. The latter results
probably reflect an interference(8) by the
hexoses present(4).

Hexosamine was estimated by the Prodi
technic, along with samples including 1 ml of
3.2% XNa.B,0;*10H.0, according to Tracey
(9). The volatl.e fraction from the Elson
and Morgan reaction is affected in the same
way by borate as is the total reaction product,
i.e., glucosarr'ne had its color intensity re-
duced about 75% by borate treatment while
that of galactosamine was reduced only about
50%. Samples of dialyzed, hydrolyzed nor-
mal urine so treated exhibited an average

TABLE II. Bound, Non-Dialyzable Hexosamine Exeretion by Normal Individuals, and Pa-
tients with Atherosclerosis or Urolithiasis,
No. No. Hexosamine/day Probability of
subjects specimens (mg avg = 8. significance

Disease d Q 8 Q é ? 3 ?
None* 14 13 30 18 24+ 7.2 259 % 5.8
TUrolithiasis 15 16 20 27 50.0 =119 53.8 =225 P <.001 P <.001
Atheroselerosis 7 1 16 1 164+ 94 56.0 ”

* From reference (1).
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TABLE III. Prenatal and Postpartum Values for Non-Dialyzable Hexosamine for 9 Subjects.

Weeks pregnant 8 12 20 24 28 32 36
mg hexosamine 25.0 26.9
32.3 19.0 26.5 39.9 43.9 47.3 43.0 36.0
29.7 25.0 56.8 51.4 52.2 54.6 36.8
25.2 28.6 51.0 52.8 56.5 62.5
192.5*
Weeks post-part. 1 2 9
mg hexosamine 107.8 43.9 28.9 49.6 _ a
28.4 25.3
31.6

* Proteinurie.

color reduction of 739% after borate treat-
ment, confirming both the specificity of the
Prodi procedure and the predominance of glu-
cosamine over galactosamine.

Discussion. The finding of an increased
hexosamine excretion by patients with urin-
ary calculi is in accord with Boyce et al.(2),
and others(10.11), who find a similar increase
in hexosamine-containing biocolloids in the
urine and urinary tracts of such patients,

The increased mucinous secretion by the
epithelium of the urinary tract in pregnancy
is accompanied by an increase in urinary mu-
coprotein(12), which is evidently reflected in
bound hexosamine measurement. Since these
specimens were not obtained by catheteriza-
tion, the vaginal epithelium could also have
contributed. The rise in the hexosamine-
containing plasma proteins during pregnancy
(13) could be connected with these observa-
tions.

Summary. 1. The quantity of non-dialyz-
able hexosamine in human urine increases sig-
nificantly and consistently during the last
half of pregnancy, and in patients with renal
calculi or atherosclerosis. 2. The results in-

dicate that this hexosamine may have a
variety of origins.
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