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Adenosine Deaminase in Progressive Systemic Sclerosis
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The aim of the present study was to confirm the increase of
adenosine deaminase (ADA) activity in progressive systemic
sclerosis (PSS), described by Sasaki & Nakajima, and to com-
pare plasma ADA activity of patients in different stages of the
disease. Enzyme activity was measured with a colorimetric as-
say.

The 48 patients were subdivided into 3 groups: subgroup 1
(n=10), disease still limited to the skin; subgroup 2 (n=21),
involvement of the skin and oesophagus; and subgroup 3 (n=
17), involvement of the skin and multiple internal organs.
ADA levels were highest in subgroup 3. However, the difference
with respect to subgroup 2 did not reach statistical significance.
Subgroup 1 was different from controls and subgroups 2 and 3
(p<0.001).

Our results confirm that ADA activity is increased in PSS, and
that this finding is observed even in the early stages of the
disease process. We speculate that the increase in ADA, a well-
known marker of T-cell activation, might be an indicator of
disease activity in PSS, in the beginning as well as during phases
of exacerbation in later stages of the disease. Key words: ADA;
PSS; T-cell activation; disease activity.
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Progressive systemic sclerosis (PSS) is a connective tissue
disease of unknown etiology and pathogenesis, leading to fibro-
sis of skin and internal organs, It is characterized by alteration of
the microvasculature and collagen deposition. T lymphocytes in
cooperation with monocytes have been considered as major
agents in the induction of the disease. These cells have complex
interactions between each other as well as with fibroblasts, mast
cells, endothelial cells and platelets. These interactions are not
yet fully understood (1).

Recently an increase in adenosine deaminase (ADA:; EC
3.5.4.4) activity has been found in the sera of patients with PSS
(2). Since it is generally believed that increased enzyme activity
in serum is in large part due to enzyme release from T-cells,
these authors consider their finding as support for the implica-
tion of T-cells in the pathogenesis of PSS. ADA is a ubiquitous
enzyme involved in purine metabolism, where it catalyses the
irreversible deamination of adenosine or deoxyadenosine to
inosine or deoxyinosine (3). It is an important enzyme in T-
lymphocytes, since it plays a role in the maturation of this cell
type (4). For this reason it has been extensively studied in
leukemias (5, 6). An increased ADA activity has also been
reported for diseases such as tuberculosis (7, 8), toxoplasmosis
(9). salmonellosis (10), sarcoidosis (11), viral hepatitis (12) and
HIV infection (13). The observation of increased ADA activity
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is therefore not specific for PSS. However, as indicated by our
results in a series of 48 patients, measurement of ADA activity
may be of interest in the early stages and in the exacerbation
phases of the disease.

MATERIAL AND METHODS

Fatients

We examined 48 patients with PSS, 46 women and 2 men, with a mean
age of 48 years, range 21-69. The plasma samples were obtained from
29 patients in France and 19 patients in Portugal. The patients fulfilled
the standard criteria for PSS of the American Rheumatism Association
(14). For each patient a severity score was established according to
Hughes et al. (15). In the present study we subdivided the patients into 3
subgroups: subgroup 1 (n=10), patients having only skin involvement;
subgroup 2 (n=21), patients having skin plus oesophagus involvement;
and subgroup 3 (n=17), patients having skin, oesophagus as well as
involvement of lung (n=17), heart (n=4) and kidney (n=1).

Reference plasma samples were obtained from healthy donors of
similar age and sex (29 from France and 19 from Portugal). Patients and
controls gave their consent to participate in the study.

Plasma ADA activity

Plasma samples obtained from patients and controls were kept at —20°C
until measurement. The delay between sample collection and measure-
ment of enzyme activity did not exceed one month.

ADA was determined with a colorimetric assay, described by Giusti
& Galanti (16). In the presence of ADA, ammonia is produced from
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Fig. 1. Mean values = SD for ADA activity in plasma of 48 PSS
patients. Comparison of subgroups: control/SG-1, p<0.001; SG-1/
5G-2, p<0.001; SG-2/SG-3, NS: SG = subgroup; NS = not significant.
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Fig. 2. Absence of correlation between ADA activity values in plasma

and disease severity scores in 48 PSS patients (regression analysis: y =
1.0707x + 12.8121, r=0.2855, NS).

adenosine and forms an intensively blue indophenol with sodium hypo-
chlorite and phenol in alkaline solution. The reaction catalysed by ADA
is stopped at the end of the incubation period by the addition of the
phenol nitroprusside solution. The ammonia concentration is directly
proportional to the absorbance of the indophenol, which is measured
with a spectrophotometer Varian (Series 634) at a UV-wavelength of
620 nm. The reaction obtained with patients’ plasma was compared to
the standard ammonia, purchased from Boehringer, Mannheim Ger-
many.
The other chemical reagents were purchased from Sigma, Paris.

Statistical analysis

All assays were performed in triplicate. The data were expressed as
mean + standard deviation and analysed using Student’s f-test. Linear
regression analysis was used to determine correlation coefficients.

RESULTS

According to Giusti & Galanti (16), normal human plasma
contains between 10 and 25 IU/ml. The values obtained by us
with the 48 reference plasma samples yielded lower values
(range 4-13, mean 9.53+3.0 IU/ml). They did not follow a
Gaussian distribution.

The results of the ADA assays performed with patients’
plasma are summarized in Fig. 1. The plasma ADA activity was
18.65 +£6.58 IU/L. The difference is statistically significant from
controls (p<0.001).

The highest ADA values were observed in subgroup 3, but the
difference between subgroups 2 and 3 did not reach statistical
significance. The increase observed for patients of subgroup 1
compared to control values and to mean values of subgroups 2
and 3 was statistically highly significant (p <0.001).

The highest value observed in controls was 13 IU/ml. In
subgroup 1. 50% of patients had higher values, while this was
the case for 90% and 88%, respectively, for subgroups 2 and 3.
Values higher than 30 IU/ml were found only in subgroup 3 (4
patients out of 17).

As may be seen in Fig. 2, there was no correlation between
individual scores of severity and plasma ADA activity.
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The duration of the disease for patients of the three subgroups
was 6.6 6.8 years for subgroup 1, 8.8 +5.0 for subgroup 2 and
94+6.2 for subgroup 3. Again there was no correlation be-
tween ADA activity and duration of disease for individuals,

DISCUSSION

The present study confirms the findings of the previous report
(2), indicating an increase in ADA activity for PSS patients. The
kit used by the Japanese group yielded values of 12.55+2.20
IU/ for the 46 controls studied. The method used by us in-
dicated lower values (mean 9.53+3.00 TU/1 for 48 reference
samples). Since the distribution of individual results in the
control population did not follow a Gaussian distribution, we
could not apply the statistical criteria used by the Japanese
authors (mean values + 2 SD). However, according to Student’s
t-test, the differences between normal plasma samples and PSS
samples were highly significant (p <0.001). The mean values
observed in patients were approximately the double of those
observed in controls.

While the previous report (2) did not take into account the
stages of the disease, we compared the three subgroups and
found significantly higher values in patients with internal organ
involvement (subgroups 2 and 3) compared to scleroderma
limited to the skin (subgroup 1). However, the difference be-
tween the patients with oesophagus involvement only (subgroup
2) and those in whom lung, kidney and/or heart were also
involved (subgroup 3) did not reach statistical significance be-
cause of the important individual variation. Similarly, no posi-
tive correlations were observed, if the patients were subdivided
according to the severity scores proposed by Hughes et al. (15).
Both classifications are based on clinical and morphological
findings, such as fibrosis, but do not take into account the
infiltration of tissues by T-cells or the presence of biological
markers of T-cell activation such as cytokine production (17,
18). Among patients with similar severity scores, certain have
high, others low ADA activity.

If ADA activity reflects T-cell activation, as suggested by
others (2), one may speculate whether high ADA activity in-
dicates an exacerbation of the disease process in later stages of
the disease. We have no data to confirm this hypothesis. Only
long term follow-up of larger groups of patients can answer the
question whether the ADA assay indeed reflects disease activity.
It could then be helpful for therapeutic decisions.
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