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Hydroxyproline (Hyp). hydroxylysine (Hyl). and proline <Pro) "ere a�sayed in the urinc 
from 28 patients with localized scleroderma ( 13 with loc11lized morphoea p!aques. I 3 with 
generalized morphoea. and two w11h scleroderma en coup de sabre). a� \\ell as 17 control 
persons. The levels of Hyp. Hyl and Pro were elevated in patients with localized morphoea 
plaques as compared to the controls indicating major changes of the collagen metabolism in 
this type of localized scleroderma. Key words: Hydroxyproline: Hydroxylysine: Proline: 

Collagen: Urinary; Circ11mscribed. (Received June 28, 1984.) 

T Ammitzboll. Department of Dermatology. Rigshosp1tal. Blegdamsvej 9. DK-2100 Co
penhagen 0. Dcnmark. 

Localized scleroderma is considered a local skin disease with circumscribed lesions of 

scleroderma in contrast to normal appearing skin. The plaques or lines of localized 

scleroderrna are characterized by excessive collagen deposition in the dermi�. Interna! 
organ� are assumcd not tu be involved. 

Generalized scleroderma (progressive systemic sclerosis) differ� from localized sclero

derma in being a systemic disorder of connective tissuc with fibrotic changes of the skin. 

the gastrointestinal tract, the lungs, the heart and vessel walls. and a variety of other 

internat organs. The altered collagen metabolism in generalized sclcrodcrma is rcflected in 
an increased urinary excretion of hydroxyproline and hydroxylysine. i.e. amino acids 
charactenstic of collagen (I. 2). 

In this study, the urinary excretions of hydroxyproline (Hyp), hydroxylysinc (Hyl) and 

proline (Pro) by patients with localized scleroderma were assayed. To the best of our 

knowledge this study is the first on urinary excretion of metabolites of collagen in localized 

scleroderrna. 

MATERIAL AND METHODS 

Patients 

The study included 28 patients with a clinical and light-microscopical diagnosis of localized sclero
derma, i.e. 13 patients (I I women. 2 men) with localized morphoea plaqucs (LMP). 13 patients (all 
women) with generalized morphoea (GM). and 2 patients with scleroderma en coup de sabre (CS). 
Patients with LMP presented a few sclerotic p!aques of morphoea in a few regions." hile patients with 
GM presented several plaques in sevcral regions. Mean age of patients w,th LMP was 32.9 years 
( 16-48), of patients with G!vl 56.6 years (33-75). while the two patients ,�ith CS were 18 and 51 years 
old. Mean duration of localized scleroderma was 6. 7 years (0.5-19) in patients with LMP. 3.1 years 
(0.3-8) in patients with GM. while the duration was 4.1 and 0.8 years. respectively, in the two patients 
with CS. Clinical signs of activity of the discase. i.e. inflammation with a lilac ring or larger extension 
of the circumscribed lesions of scleroderma for the previous 3 months were noted in 10 patients with 
LMP and in 10 patients with GM. whilc none of the patients "ith CS exhibited signs of activit>. None 
of the patients received �ystemic treatment, and no patient Wll\ treated locally in relation to the study. 

For control. 17 persons (16 women. I man) with a mean age of 52.5 years 126-71) \\Cre studied. Five 
were healthy, 4 had various localized skin diseases (dermatophytosis. keratodermia palmo-plantaris. 
condyloma acuminatum) and 8 had generalized skin diseases (psoriasis. atopic dermatiti�. senile 
pruritlls. urticaria pigmento�a). Stastical analysis for metabolites of collagen in the urine sho\\ed that 
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Hyp in urinary polypeplides, 1icro.il/24h 
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Fig. I. Urinary excretion of total hydroxyprolinc in patient� with localized morphoea plaque� {LMP). 
generalized morphoea (GM). and in control persons. 

Fig. Z. Urinary excretion of polypeptide-bound hydroxyproline in patients with localized morphoea 
plaques (LMP), generalized morphoea (GM). and in control persons. 

there were no signilicant differences between the subgroup� of controls. and no special tendencies 
were found. Furthermore. no correlation lo age was found (correlation coefficients were for Hyp total 
0.06. Hyp polypeptide -0.27. Hyl 0.15. Pro total -0.28. Pro polypeptide -0.01). 

None of the patients or controls had proteinuria or evidence of rena! disease. 

Collection of 24-hour urine 

All persons received a collagen free diet for 24 hours prior 10 and during collection of a 24-hour urine 
samplc. The urine was filtered and kept at -20°( until analyzed. 

Table I. Urinary excretion of collagen metabolires in loca/ized scleroderma 

The urinary excretion of Hyp, Hyl and Pro in micromol 24 h are given a� mean :':: SEM and 10-90 
percentiles 

Total urinary excretion Polypeptide-bound 

0. Hyp Pro Hyp Hyl Pro 

Localized morphoea 13 384±51 505±63 79±11 39±4 145±16 
plaques (214-560) (352-650) (39-153) (26-55) (87-224) 

Genernlized morphoea 13 272±24 426:i 18 54±5 34±2 154±11 
(186-410) (359-547) (39-73) (22-45) (I 12-205) 

Scleroderma 

en coup de sabre 2 82.5. 335 682. 450 228. 55 56, 27 190. 138 

Controls 17 248± 14 358± 16 46±2 31±2 114±5 

(185-322) (277-434) {33-58) (23-40) (89-143) 
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Analyses 

Hyp and Hyl arc characteristic con,tituent, of collagen. and Pro i, a maJ0r con,tituent. HoY.ever. Pro 
occurs in many other protein, as Y.ell. The total unnary excretion of Hyp and Pro and the urinnry 
polypeptide-bound Hyl, Hyp and Pro ( I +5 fraction) werc measured h> an automated colorimetric 
procedure 0. 4). The result, wcre expressed as m1cromol :!4 h. The limu, of detection Y.ere 5 
micromol Hyp,'24 h. 2 micromol Hyl/24 h, and 10 micromol Pro/24 h. The reproducibility. i.e. the 
variation of double e,timation, of 11 yp. Hyl and Pro "'ere I 3 ':}. � '< and 1.5 q. re,pcctivel}. 

Urinary polypep1ide-bo1111d H_,·p. H_,·I ond /'ro. A mixture of 1.0 ml unne and 5.0 ml acetone was 
kept at O'C for onc hour and ccntrifuged at 800 g for I� min. fhe precipitatc \\a, hydrolysed by :!.O ml 
6 N HCI in a sealed ampoulc al I l8°C for 18 hour,. rhe h}droly,ate ,�a, evaporated to dryne,, at 
60"C at 50 mbar over �olid NaOH. reconstitutcd in 4 ml of butTer and analy,ed for Hyp. Hyl and Pro in 
an AutoAnalyzer't-equipment. 

Total 11ri11af)' Hyp and Pro. Urine ( 1.0 ml) wa, mixed with 1.0 ml 12 N HCI. hydroly,cd. 
evaporated and analy,ed for Hyp and Pro. 

Sraristical evaluation 

The Wilcoxon rank �um test for unpaired data and the \'anance ratio tc,t tF-tc,o \\Cre u,ed for the 
stallstical analy�cs. Biological significancc was recognized at p<0.05. 

RESULTS 

The total urinary excretion of I lyp and Pro as wcll as the urinary cxcretion of polypeptide

bound Hyp, Hyl and Pro are shown m Table I and Figs. 1-2. 

The variances of all thc parameters analysed. except for thc cxcretion of Hyl. were 

signilicantly higher m LMP than in the controh (F-test). 
Total H yp, total Pro and polypeptide-bound Hyp wcre significantly increased in LMP as 

compared to the controls. Total Pro and polypeptide-bound Pro were increased in patients 

with GM as comparcd lo the controls. Elcvated valucs of both total Hyp and polypeptide

bound Hyp. as delined as values highcr than the rangc of the controls, were found in four 
of the 13 patients with LMP. one of the 13 patients with GM and one of the two patien1s 
with CS. Thesc patients <lid not differ from the other patients with respect to clinical data. 

Ages of patients with elevated urinary Hyp. both total and polypeptide-bound. were 15. 

18, 27, 31. 35. and 47 years. Differences betwcen patients with LMP and controls. and 

between patients with GM and controls were still signilicant. if the two younger patients 
were excluded. 

Patients with localized scleroderma did not differ from the controls in rcspect to the 
ratio of polypcptide-bound Hyp to total Hyp. In generalized sclcroderma thi� ratio is 
consistently increased (I. :!). 

DISCUSSION 

The excretion of urinary metabolites of collagen wa� raised in the group of patients with 

LMP. and so was the variance of the excretions as comparcd to the control�. Some of Lhe 

patients with LMP had a normal excretion. while it was increa�ed m others. the latter 

finding indicating major changes in the collagen turnover. It is of interest to notice that 

some patients with LMP and clinically minor skin involvement had abnorma! urinary 

excretion of metabolites of collagen in contrast to patients with GM. in which larger areas 

of skin i� clinically involvcd. Recently. it was reportcd from th1,; dcparlment that patients 

with LMP have thickcning of the cornea but no other cvidence of spccilic eyc affection 15). 

The cornea is composed of an avascular connective tissue stroma and a thin epithehum 

and endothelium. lncreased cornca thickness in patient� with LM P probably refiects 

changes in thc composition of the glycosaminoglycans of the comea (5). The cornea 

thickness is also increased in generalized scleroderma (6). Thu,;. the linding of increased 
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urinary cxcretion of metabolites of collagen in the present study provides further evidence 
that morphoea. preferably LMP. is not �imply a local alteration of connectivc tissuc 
confined to the plaques. but a more gencralized biochcmical abnormality of connectivc 
tissues. 
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Measurement of Transepidermal Water Loss Using an 

Evaporimeter to Follow the Restitution of the 

Barrier Layer of Human Epidermis after Strippiog the Stratum corneum 
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Frödin T. Skogh M. Measurement of transepidermal "ater lo,� using an evaporimeter to 
follow the restitution of the barrier layer of human epidermi\ after �tripping the stratum 
corneum. Acta Derm Yenereol (Stockh) 1984; 64: 537-540. 

The rate of evaporation after stripping a test area \\ith adhesive tape was followed in 10 
women over a period of 15 days. The much increascd transepidermal water loss after 
stripping diminished rapid ly on the fir�t 3 day<,. It then decreased more slowly. approach
ing but not fully reaching the normal rale by the end of test period. This can be taken to 
reflect the repair process of the damaged barrier layer. The instrument used makes 
possible instantaneous reading of the rate of ev-.tporation. and •� highly suited for asscssing 
thc function of the barrier layer. (Received July 4. 1984.) 

T Frödin. Department of Dermatology, University Ho,pital. S-581 85 Linköping, Sweden. 

The stratum corneum acts as a barrier for water (I). By damaging this barricr. for cxample 
by stripping 1he skin wilh adhesive tape. thc water loss increases grcally (2. 3. 4). 
Measurement ofwater loss could therefore be used for assessing the function of thc barrier 
layer. 

Evaporation from normal skin comprises swea1ing and tran�epidermal diffusion. Envi-




