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BIOCHEMICAL ANALYSIS OF DERMIS AND URINE
IN GENERALIZED SCLERODERMA

Nclly Blumenkrantz and Gustav Asboe-Hansen

Department of Dermatology (with Connective Tissue Research Laboratories).
University of Copenhagen, Rigshospital, Copenhagen, Denmark

Abstract. The urinary excretion of uronic acid and the
hydroxyproline of a urinary fraction of high molecular
weight collagen peptides (% of total Hyp) indicate disease
activity in generalized scleroderma. A significant decrease
in the content of Hyp and Hyl in the skin of sclerodermal
patients is not related to activity. but rather to the duration
of the disease. Parallel analyses of skin and urine of the
same patients are reported.
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Previous studies demonstrated a decreased content
of hydroxyproline (Hyp) and hydroxylysine (Hyl)
(1), as well as a subhydroxylation of proline (Pro)
(2) in sclerodermal skin. A biochemical method dis-
closing an increase in the urinary excretion of high
molecular weight peptides containing the total
amount of Hyl and part of Hyp was developed in
these laboratories (3). The values obtained turned
out to be a satisfactory objective indicator of dis-
ease activity as well as of the efficacy of the treat-
ment (3, 4). The same was true of the urinary excre-
tion of uronic acid (4). In this study the disease
activity evaluated by clinical as well as biochemical
means, and the duration of the disease was corre-
lated with the Hyp and Hyl values in sclerodermal
skin. These two amino acids are characteristic of
the collagen molecule. and. quite specifically. indi-
cate the collagen content in tissues. Uronic acid
indicates acid glycosaminoglycans (GAG). which
are indispensable components of connective tissue
ground substance.

MATERIAL AND METH@DS

Clinical evaluation

In Table I. grades 0-3 signify the following:
0: Regressive (on treatment with inhibitors of collagen
biosynthesis).
1: Static (non-progressive. non-regressivc).
2: Chronic progressive.
3: Fulminant.

Skin biopsies

Punch biopsies of skin from healthy subjects and patients
with generalized scleroderma (acrosclerosis) were re-
moved under ethyl chloride freezing. Samples were taken
from the dorsal aspect of the wrist in the scleroderma
group. while in the control group. they were removed
from the hip. Samples were dried and defatted by treat-
ment with acetone, acetone: ether. and ether. as described
elsewhere (5). and. finally. desiccated to constant weight
in a stainless-steel vacuum desiccator (Nikortanks. Cat.
No. 800).

Samples of dry and defatted skin (DBS) were then
weighed in an ultramicro Mettler balance. and. after-
wards, submitted to hydrolysis in 6 N HCl at 118°C for
16 hours. After hydrolysis. the HCIl was evaporated under
vacuum at 65°C. The dried samples were diluted in cit-
ratc—phosphate buffer pH 7.0. and aliquots were used for
the determination of Pro. Hyp and Hyl according to the
methods of Blumenkrantz & Asboe-Hansen (6. 7. 8). Be-
fore the assay for Pro was developed. only Hyp and Hyl
determinations could be performed.

Results were expressed as ug Pro. Hyp or Hyl per 10
mg DDS. The molar ratios Hyp/Hyl and Pro/Hyp were
also calculated.

Urinalysis

Collagen metabolites. A collagen-free diet was given to
hospitalized patients (95% of the total material). A 24-
hour urine sample was collected the day before the diet
started and another sample at the end of the day of the
diet. Control subjects had an unrestricted food intake.
High molecular weight peptides containing Hyp and Hyl
were precipitated by addition of S ml acetone to 1 ml
urine. The samples were centrifugated and the pellet ob-
tained after hydrolysis was treated as indicated for the
biopsies and used for Hyp assay (*'1+5 Hyp™) (3). Total
Hyp was determined on the product of the dircct hyd-
rolysis of | ml of urine after evaporation of the HCi. The
assay of Hyp in both samples, i.e. total and 145 fraction.
was performed according to Blumenkrantz & Asboe-Han-
sen (3). The urinary excretion of total Hyp as well as Hyp
in the 1 +5 fraction was expressed as mg Hyp per 24 hours.
From these two values. the percentage 1+35 fraction Hyp
was calculated.

Acid glvcosaminoglycans. Precipitation of urinary GAG
was performed according to Blumenkrantz & Asboe-Han-
sen (9) by treatment of urine with cetyltrimethylam-
monium bromide. The uronic acid content was quanti-
tated with the »i-hydroxydiphenyl reaction of Blumen-
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Biochemical analysis of dermis and wrine in generalized scleroderma
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118 N. Blumenkrantz and G. Ashoe-Hansen

krantz & Asboe-Hansen (9). The uronic acid (UA) content
in the precipitated GAG was expressed as mg UA per 24
hours.

RESULTS

Results are presented in Table |. The percentage
1 +5 fraction Hyp and the UA excretion are related

to the activity of the disease. while the lowering of

the dermal Hyp and Hyl values in the dermis bear
no relation to the activity. On the other hand. there
is a slight indication that they are related to the
duration of disease. There was no age or sex rela-
tion to the mentioned decrease in Hyp and Hyl in
sclerodermal skin. The molar ratios Pro/Hyp were
relatively high, probably as an expression of a re-
stricted hydroxylation of protocollagen Pro (2). The
molar ratios HypfHyl showed a tendency to decline
in sclerodermal connective tissue. The normal val-
ues for urinary collagen and GAG catabolites dre
high in the second decade of life. In scleroderma.
the values are increased and reflect the disease ac-
tivity (see also 4).

DISCUSSION

The mechanism of the decrease in the Hyp and Hyl
content in the skin of scleroderma cannot be
explained at the present moment. A pathological
collagen or a change in the interrelationship be-
tween collagen types present in the dermis are pos-
sibilities which are under investigation. In a previ-
ous paper it was shown that there is no significant
difference in the collagen content between different
skin sites of normal controls. and certainly not be-
tween the arm and the hip (5).
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