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Abstract. The labelling index of endolhelial cells of the 
dermal microvessels was studied by in vitro auloradio­
graphy wilh [3H) lhymidine. 14 patienls with PSS were 
compared with 7 comrol subjects, by sampling the upper­
third of the forearm skin. One patient had a second biopsy 
in this area. on a tclangiectasis. Microvessels from pa­
tients showed a significant increase in endothelial cell 
labelling. Within the PSS group. no difference was found 
betwecn the indurated and the non-indurated skin. There 
was no correlalion between the labelling index and the 
duration of the disease A very hiah uptake was found in 
lhe lelangiectasis. Such an incrcnsed labelling index in 
PSS is consistent with a response 10 the endothelial cell 
dcstruction as described in electron microscopy and in 
cultures with patient's serum. 
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Small blood vessel involvement has been em­

phasized as a nearly constant feature in progressive 
systemic sclerosis (PSS). Although 1he structural 
basis of this microangiopathy is not completely 
clear, evidence for endothelial injury and repair has 
been supportcd by ultrastructural observations (3, 

12, 16). These are: (a) a marked reduction in capil­

larie:.: (b) degenerative changes in endothelial cells; 

(c) layering of capillary basal lamina which is

known to result from an accelerated rate of cell
death and replacement in other conditions (17).

In 1977, Fleishmajer & Perlish studied the in vitro 

uptake of [3H] thymidine by endo1helial cells of the
skin and showed a marked increase in the en­
dothelial cell labelling index (4, 5). In their series, 
the endothelial cell renewal was greater in clinically 

involved areas than in uninvolved ones. In addition, 

the labelling index was low in telangiectasias. These 

findings are at variance with the mul1isys1emic in­

volvement in PSS (2, 6) and the presence in serum 

of a selective cylotoxic activity, specific for en­

dolhelial cells (10). 

The present study was undertaken I) to investi­

gate the in vitro [3H] thymidine uptake in skin biop­
sies obtained from patients with PSS and age­

matched controls: 2) to correlate endothelial cell 
renewal and clinico-histological skin involvement. 

MATERIAL AND METHODS 

Patients 

Fourteen patients. all females, were included in the PSS 
group. Their ages varied from 44 to 86, with an average of 
62. 7± 13.3. The criteria for the diagnosis were: Raynaud's
phenomenon, abnorma! thickening and tightness of the
skin extending beyond the fingers, capillary changes as
scen by nailfold capillaroscopy and{or visceral involve­
ment; in this group, 10 patients had acrosclerosis and 4
met the criteria of the CREST syndrome, as previously
defined ( 14). None of them exhibited diffu,e sclcrodcrma.

Six had undergone long-term treatment with colchicine 
( 1-3 mg per day) and the other 8 received only a 
symptomatic treatment for their oesophagal involvement 
(cimetidine. aluminium hydroxide). The duration of the 
disease ranged from 3 to 58 years. Clinical information for 
each case is reported in Table I. 

The controls wcre 7 patients (5 females, 2 males; aver­
age age 56.4± 18) with venous insufliciency of 1he lower 
limbs. None of them exhibited clinical or laboratory evi­
dence of connective tissue disease. 

Tissue sampling 

All skin specimens were obtained about I p.m. with a 
2-mm punch under local anesthesia with I% xylocaine
without adrenalin, from the upper third of the anterior
aspect of the forearm. In 7 cases. the investigated area
was clinically indurated. In the other 7 cases, thc area
appeared normal-looking and supple: light microscopy re­
vealed no dermal fibrosis. In one patient, two biopsies
were performed simultaneously in this area, the second
specimen being taken from a telangiectasis.

The biopsy samples were minced immediately into I mm 
blocks and placed in Hanks' medium. 
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Table I. C/inica/ information 

Duration Gastro- Lung Sclcrosis 
Case Age Raynaud's of disease oc,ophagal involve- of biopsy 
no. Sex (years) phen. (years)" PSS type involvemcnt ment site 

I 2 71 + 25 Acrosclerosis + + + 

2 2 62 + 4 Acrosclerosis + + + 

3 2 50 + 20 Acrosclerosis + + + 

4 2 45 + 5 Acrosclerosis + ... 

5 2 86 + 10 Acrosclerosi� + T 

6 9 46 + 30 CREST + + 

7 Q 73 + 3 Acrosclerosis -t- + 

8 2 56 + 15 Acrosclerosis + + 

9 2 70 + 58 CREST T 

10 2 59 + 15 CREST + 

Il 2 68 + 32 Acrosclerosis ... + 

12 2 69 + 5 Acrosclerosis + + 

13 2 80 + 66 CREST + + 

14 2 44 ... 20 Acrosclerosis + + 

• We have considered that the onset of the PSS dated since the appcarance of the Raynaud's phenomenon.

LABELLING INDEX 

30% 

20% 

10% 

CONTROL 

MEAN !S 
0.44! 0.35 

Fig. I. Labelling index findings. 
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Autorodiograpltic study 

The specimens were immersed in M.E.M. (Minimal Es­
sential Medium), enriched with 12% fetal calf serum. and 
incubated at 37°C in a shaking water bath, in an atmos­
phere of 5 % CO, and 95 % 02. 

The sample was incubated in the medium for I hour; 
then in the medium with methyl[3H]thymidine, JO µ.Ci/ml,
for I hour (specific activity: 25 Ci/mmole; Commissariat a 
l'Energie Atomique); and in the medium alone for I hour 
again. Following these 3 hours of incubation, the sample 
was fixed in Bouin·s fluid, dehydrated in alcohols, embed­
ded in paraffin wax and the entire specimen was serially 
sectioned (5 µ.m each). 

After removal of paraffinwax. prestaining with PAS and 
Harris hematoxylin, the slides were dipped in Llford K5 
nuclear emulsion diluted I : I in distilled water, under an 
atomsphere at 28°C and 90% hygrometry. The si ides were 
exposed for 8 days at 4°C in light-tight boxes and then 
developed in Kodak D19B, and finally mounted before 
microscopic examination. The background count was suf­
ficiently low ( <2 grains/cell) to permit the easy identifica­
tion of labelled cells. Cells with more than 10 silver grains 
over their nucleus were classed as labelled. However, 
most of labelled cells had so many grains that the nucleus 
appeared uoiformly black. The labelling index determina­
tion was concentrated on the endothelial cells surrounding 
the lumen of dermal blood microvessels, red-rimmed by 
the PAS. Cell counts were performed on at leasl every 
sixth histologic section, the enlire sample being studied. 
In each case, the labelling index was estimated by the ratio 
of labelled endothelial cells and the total number of en­
dothelial cells, multiplied by 100. 

Statistics 

The distribution-free Mann-Whitney test was used for 
statistical significance assessment, because of the wide 
distribution of variances (F 13, 6= 12. 16; eµ.= 3.65). 

RESULTS 

In the PSS group, the labelling index of endothelial 

cells was significantly increased as compared with 

the control group (p<0.0001) (Figs. J, 2). 

On the other hand, there was no difference be­

tween skin specimens obtained from clinically indu­

rated areas (111 =4.41 %, s= ± 1.69%, 11 =7) and those 

obtained from clinically and histologically nor­

mal areas (m = 4.21 %, s = ±0.53%. 11 = 7). Nor was 

there any difference with regard to the treatment; 

the patients treated with colchicine had a labelling 

index in the same range as the others. 
In the patient from whom two specimens were 

obtained, the Lelangiectasis was found to have a 

much higher labelling  index (27 %) than the other 
investigated site (4 %) (Figs. I, 3). No relation was 

found between the labelling index and the duration 

of the disease (r=O. 30; t= 1.09 N .S.). 
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DISCUSSION 

The 7 subjects of the control group had a labelling 

index comparable to the normal values in the litera­

ture (4, 8, 15). 

In the present study, the increase in the labelling 

index of the skin microvessel endothelial cells can 

be confirmed. Our data for clinically altered skin 

areas are in good agreement with those of 

Fleishmajer & Perlish (5). However, these authors 

found in 4 patients having had simultaneous skin 

biopsies taken from indurated and non-indurated 
areas, a greater index in the indurated ones. In our 
series, there was no significant difference between 

the samples taken from indurated areas and those 

from normal-looking and non-indurated ones. This 

discrepancy could be due to differences in Lissue 

sampling. Particularly, in our series, all skin biop­

sies were taken from the same area. The lack of 

linkage between skin sclerosis and labelling index of 

dermal microvessels agrees with lhe fact of a wide­

spread microangiopathy in PSS patients (3), and the 
isolation in serum of a cytotoxic activity, specific for 

endothelial cells (10). 

Our study did not reveal any difference due to 

colchicine therapy. Whereas colchicine has proved 

to have a certain efficacy in long-term treatment of 

PSS (I, 9), its activity does not seem to be linked to 

changes in cell kinetics. 

Two main explanations for the increase in label­

ling index of dermal endothelial cells seem plausible 
I) accive angiogenesis, 2) acceleration uf 1.:ell turn­

over following exaggerated cell death. Such a de­

struction of dermal microvessels is supported by

the in vivo and ultrastructural observations of the

microvasculature (3,  1 I, 12, 13, 16).
The increased uptake of [3H]thymidine might

take place in order to replace damaged endothelial 

cells. When human endothelial cells are in culture, 

they exhibit a stringent pattern of growth, since 

they are able to synthesize DNA only when sub­

confluent. In a confluent monolayer, endothelial 

cells proliferate again only in response to the dis­

ruption of this layer (7). Endothelial cell prolifera­

tion does occur in vivo, however, whenever the 
endothelial lining is altered. In PSS. the etiology of 

microvascular damage is poorly understood, and it 

is important to identify the factors at work. 
Of interest is the observation concerning the high 

[3H]thymidine uptake of endothelial cells in one 

telangiectasic lesion. In similar lesions, Fleishmajer 
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Fig. 2. PSS: two labelled endothelial cells( ...... ) in the lower 
dermis (x200). Inser: same vessel at higher magnification 
(X465). 
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Fig. 3. PSS: several labelled endothelial cells in a telan­
giectasic vessel (x250}. 



& Perlish noted a very moderate increase in the 

labelling index. Such a discrepancy could be due to 

the fact that the entire sampling in our case con­
sisted of an angioma-tike telangiectasis and that the 

labelling index determination was restricted to the 

ectatic mirrovessels. 
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Abstract. The present study was designed to assess 
whether 5 % aluminium chloride hexahydrate in absolute 
alcohol exerted any effect on sebaceous gland excretory 
activity. Eleven acne patients controlled with long-terrn 
antibiotics applied active and placebo solutions in a dou­
ble-blind trial. The sebum excretion rate was measured on 
two control visits and thereafter at fortnightly intervals for 
a further 6 weeks. Patients preferred the ·active' solution, 
many claiming increased dryness of their skin. However, 
neither the ·active' nor 'placebo' solution had a significant 
demonstrable effect on sebum excretion rate. The benefi­
cial effect of topical aluminium chloride hexahydrate is 
therefore assumed to be due to factors other than an 
alteration in sebum excretion. 

Key words: Aluminium chloride hexahydrate; Sebum 
excretion rate 

Acne is a multifactorial disorder involving in­

creased sebaceous gland activity, pilosebaceous 

duct obstruction and abnorma! microbial flora. 

Drugs which improve acne are likely to alter some 

or all of these factors. A 6.25 % solution of alu­

minium chloride hexahydrate in absolute alcohol 

has been shown to improve acne (4). These authors 

demonstrated a reduction in sweat production and a 
decrease in the skin microflora and postulated that 

the clinical response obtained was attributable to 

these factors. 
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