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Abstract: Aim. To evaluate the serum levels of sFas and sFasL in normotensive subjects with different degree of impairment of glucose
tolerance as well as in type 2 diabetic patients with treated and treatment-naive hypertension (AHT). Material and methods. 124
subjects (63 males and 61 females), of mean age 46,31=+10,78 years are included in the study, divided in 5 age-matched groups:
19 subjects with type 2 diabetes (DM) and drug-controlled AHT; 30 subjects with type 2 DM and drug-naive AHT; 30 normotensive
subjects with type 2 DM; 26 normotensive subjects with prediabetes and 19 healthy controls. Serum sFas and sFasL levels are
determined by highly sensitive enzyme immunoassay technique. Results. No significant differences in sFas are observed among
the studied groups. The levels of sFasL are decreased in normotensive subjects with type 2 DM (p<0,05), while subjects with
prediabetes have intermediate values. In both hypertensive groups with DM sFasL levels are further decreased. Conclusions. Serum
sFas levels probably are not associated with the presence of impairment of glucose tolerance or AHT. Serum sFasL values tend to
be decreased in subjects with impairment in glucose tolerance; further decrease is observed in hypertensive subjects with type 2
DM. Antihypertensive treatment does not influence the levels of sFasL.
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1. Introduction:

Arterial hypertension (AHT) is often associated with
impairment in glucose tolerance. Hypertension is ap-
proximately twice as common in people with type 2 dia-
betes mellitus (DM) compared to subjects with normal
glucose tolerance [1,2]. On the other hand patients with
essential hypertension have greater risk of development
of type 2 diabetes mellitus [3]. People with both DM and
AHT have a five- to six-fold greater risk of developing
end-stage renal disease compared to subjects with AHT
and no evidence of DM [1]. Identification of new factors

associated with the risk of AHT could be beneficial for
better evaluation among type 2 diabetic patients.

The serum levels of sFas and sFasL in DM and/or
AHT have been subject to previous investigations, but
their potential alteration in these two diseases is still not
completely clarified. The Fas/FasL system plays a key
role in regulation of apoptosis of many cell types, includ-
ing haemopoietic cells, tumor cells, vascular wall cells
[4-6]. Serum sFas binds to FasL and sFasL, acting as
an inhibitor of apoptosis; sFasL binds to Fas and sFas,
acting as an inductor of apoptosis. Impairment of the
Fas/FasL system in subjects with increased cardiovas-
cular risk is reported to include increased serum sFas
and decreased sFasL [7]. In subjects with type 2 DM,
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increased sFas levels are associated with peripheral
vascular disease [8]. In dialysis patients, serum sFas
is increased in subjects with atherosclerosis [9,10]
while sFasL is not altered [10]. Serum sFas levels are
elevated as well in patients with end-stage renal disease
presenting with coronary artery disease [11,12].

The aim of this study is to evaluate the serum levels
of sFas and sFasL in normotensive subjects with dif-
ferent degree of impairment of glucose tolerance (pre-
diabetes and type 2 DM) and, additionally, to evaluate
serum sFas and sFasL levels in type 2 diabetic patients
with treated and treatment-naive AHT. Thus, we could
be able to estimate their potential association with im-
pairment of glucose tolerance and/or AHT.

2. Material and methods
2.1. Subjects

One hundred and twenty-four subjects (63 males and 61
females), of mean age 46,31+10,78 years are included in
this study, divided in 5 age-matched groups:19 subjects
with type 2 diabetes and drug-controlled AHT (Group 1);
30 subjects with type 2 DM and drug-naive AHT (Group
2); 30 normotensive subjects with type 2 DM (Group3);
26 normotensive subjects with prediabetes (Group 4),
19 healthy controls (Group 5). All subjects except the
subjects included in Group 1 (type 2 DM and controlled
AHT) are without previously diagnosed AHT and are
not taking any antihypertensive drug even prescribed
for other reason. All participants signed an informed
consent after full explanation of the aim and design of
the study.

2.2. Methods

Sixty-seven of the subjects with type 2 DM included in
the study were already diagnosed at the time of their
recruitment. The glucose tolerance of all other subjects
with diabetes, subjects with prediabetes and subjects
with normal glucose tolerance is assessed by oral

glucose tolerance test with 75g glucose. Glucose toler-
ance is evaluated according to 2006 WHO criteria [13].

Standard anthropometric measurements — weight,
height and waist circumference — are performed in all
subjects.

Blood pressure is assessed by ambulatory blood
pressure monitoring (Oscar 2, SunTech Medical Instru-
ments, USA). Evaluation of blood pressure is made
according to ESH 2007 Guidelines [14].

Both serum sFas and sFasL concentrations are
determined by highly sensitive enzyme immunoas-
say techniques (Quantikine Human sFas and Human
Fas Ligand immunoassay kits, manufactured by R&D
Systems, Minneapolis, USA). The analytical sensitivity
of sFas and sFasL assays was less than 20 pg/ml and
less than 2.7 pg/ml, respectively. The intra-assay coef-
ficients of variation (CV%) for sFas were 3.8 and 6.7 and
for sFasL — 4.7 and 8.4, respectively. According to the
manufacturer’s values, the reference range for sFas is
4792 to 17150 pg/ml and the reference range for sFasL
is 39.8 to 145 pg/ml.

Statistical analysis of the data is performed with
SPSS, version 16.0. We use Oneway-Anova test to
evaluate the existence of significant differences be-
tween the different groups. The correlation of sFas and
sFasL with age, sex and anthropometric parameters is
evaluated by Pearson correlation analysis. Accepted
level of statistical significance is p<0,05. The data in the
tables and figures are presented as mean values *+ SD.

3. Results

We find similar anthropometric parameters in the differ-
ent groups without any significant differences (Table 1).

Pearson correlation analysis shows significant
positive correlation of sFasL with female sex (r=0,214;
p=0,017) while no other correlation of serum sFas or
sFasL levels with sex, age, body mass index (BMI) and
waist circumference is observed among the studied
patients (Table 2).

No significant differences in serum sFas were ob-
served (Figure 1).

Table 1. Anthropometric parameters in the studied groups - Group 1 — type 2 diabetes with controlled hypertension; Group 2 — type 2 diabetes
with drug-naive hypertension; Group 3 — normotensive subjects with type 2 diabetes; Group 4 — normotensive subjects with prediabetes;

Group 5 - healthy controls

Group Number (M/F) Age (years) = SD BMI (kg/m?) += SD Waist circumference (cm) = SD
Diabetes/Controlled Hypertension 19 (11/8) 48,11+7,64 31,16+4,09 105,79+9,60
Diabetes/Drug-Naive Hypertension 30 (20/10) 47,40+11,88 29,27+4,04 100,90+10,17
Diabetes/Normotensive 30 (14/16) 47,57+8,62 27,88+4,03 96,90+13,07
Prediabetes/Normotensive 26 (8/18) 45,15+13,41 28,60+4,19 96,88+10,45

Healthy Controls 19 (10/9) 42,42+10,64 29,94+6,01 101,05+16,51
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Table 2. Pearson correlations of sFas and sFasL with age, sex,
anthropometric parameters

Correlations
sFas sFasL
Sex Pearson Correlation .002 214
Sig. (2-tailed) 984 017"
N 124 124
Age Pearson Correlation 114 -.163
Sig. (2-tailed) 207 .070
N 124 124
BMI Pearson Correlation 115 .048
Sig. (2-tailed) 205 596
N 124 124
Waist Pearson Correlation 72 -.034
Sig. (2-tailed) .057 .708
N 124 124

*. Correlation is significant at the 0.05 level (2-tailed).

The levels of sFasL are decreased in normotensive
subjects with type 2 DM as compared to the control
group (p<0,05), and subjects with prediabetes have
intermediate values between those observed in the dia-
betic patients and levels in the controls. In hypertensive
subjects with DM — both Group 1 and Group 2 — sFasL
levels are further decreased as compared to the nor-
motensive subjects with type 2 diabetes, the difference
between Group 1 (patients with DM and drug-controlled
AHT) and Group 3 (normotensive patients with DM)
reaching statistical significance (p<0,05). The values
of Group 2 (patients with DM and drug-naive AHT)
are intermediate between Group 1 and Group 3, being
closer to the values of Group 1. The most significant
difference is observed between group 1 and the control
group (p<0,001) (Figure 2).

4. Discussion

The anthropometric parameters show similar values
among groups, with no significant differences observed.
Furthermore, no correlation to serum sFas or sFasL
levels was found for both BMI and waist circumference.
Thus, their values would not influence the interpretation
of the results.

The values of serum sFas are similar in all studied
groups. As for serum sFasL, our results demonstrate
that in normotensive subjects with impairment of glu-
cose tolerance serum sFasL levels are decreased, with
further decrease of sFasL in the hypertensive subjects
with DM. The subjects with treated AHT have the lowest

12000 1

10000 -
8000
6000 - [m sFas]
4000
2000 1
0 -

Group 1 Group 2 Group 3 Group 4 Group 5

Figure 1. Sserum sFas levels (pg/ml) in the different studied groups
- Group 1 —type 2 diabetes with controlled hypertension;
Group 2 — type 2 diabetes with drug-naive hypertension;
Group 3 — normotensive subjects with type 2 diabetes;
Group 4 — normotensive subjects with prediabetes;
Group 5 — healthy controls.
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Figure 2. Figure 2. Serum sFasL levels (pg/ml) in the different
studied groups - Group 1 — type 2 diabetes with controlled
hypertension; Group 2 — type 2 diabetes with drug-naive
hypertension; Group 3 — normotensive subjects with type 2
diabetes; Group 4 — normotensive subjects with prediabe-
tes; Group 5 — healthy controls.

values of sFasL, which suggests that the administration
of antihypertensive treatment is not associated with
normalization of sFasL values.

Cosson et al. have observed increased sFas levels
in hypertensive subjects with DM [5]. Increased serum
sFas is reported to be associated with the existence
of newly-diagnosed DM [15]. Another study showed
increased sFas values in subjects with type 2 DM, with
significantly higher levels in subjects with longer dura-
tion of diabetes [16]. Protopsaltis et al. have observed
positive correlation of sFas with microalbuminuria [17]
and diabetic nephropathy [18-20]. Higher values of
serum sFas have been found in patients in the advanced
stage of renal disease as compared to the early stages
[20]. A previous study in our clinical center has found no
significant changes in serum sFas in subjects with DM
and prediabetes [21].

Tamakoshi et al. have found a correlation of sFas
only with obesity and dyslipidemia, but not with the
existence of DM or AHT [22]. Another study involving
women with pregnancy-induced hypertension has found
no differences in sFas levels between hypertensive and
control subjects [23]. Similar results have been observed
in women with preeclampsia [24]. Our results, combined
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with the controversial data from other authors, suggest
that serum sFas levels are not associated with the exis-
tence of type 2 DM mellitus and/or AHT.

Type 2 DM is reported to be associated with de-
creased serum sFasL [15]. Serum sFasL levels have
been observed to have negative correlation with AHT
in subjects with type 2 DM [5,16]. Okura et al. have
reported increased sFasL levels in subjects with AHT
and atherosclerosis [25]. Decreased levels of sFasL
have been observed in women with pregnancy-induced
hypertension [23]. In another study, no change in sFasL
levels has been found in women with preeclampsia [24].
Our results and the existing data from other authors
suggest that reduced serum sFasL levels might be
sensitive both for impairment of glucose tolerance and
for hypertension among patients with type 2 diabetes
mellitus. The antihypertensive treatment does not tend
to influence sFasL levels.

Some authors report the evaluation of sFas and
sFasL as part of a biomarker algorithm for coronary risk
assessment already validated in two population cohorts
[26]. However, our results involving serum sFas, both
in this study and in the cited previous study in our clini-
cal center, combined with the controversial data from
other authors, indicate that the value of serum sFas in
evaluation of other conditions associated with increased
cardiovascular risk such as the existence of AHT and/or
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