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Abstract: Objective: An imbalance in CD4+CD25+ regulatory T (Treg) cells and Th17 cells has been found to correlate 
to occurrence of acute coronary syndrome [ACS, including unstable angina (UA) and acute myocardial infarction 
(AMI)]. However, the mechanisms of Th17/Treg imbalance in ACS patients are still unclear. The purpose of this study 
is to investigate the possibility of differences in sensitivity of Th17 and Tregs to Fas-mediated apoptosis which could 
lead to Th17/Treg imbalance in ACS patients. Methods: We examined the apoptosis of Th17 and Treg cells, apop-
tosis-related Fas/Fas ligand(FasL) pathway, and inflammatory markers in patients with AMI, UA, stable angina (SA) 
and controls by Flow cytometry and ELISA. Then we analysed the correlation of inflammatory markers and sFasL to 
Treg apoptosis, and the effect of anti-FasL antibody on Treg apoptois in vitro. Results: Our study demonstrated that 
apoptotic Tregs, Fas and FasL expression, Caspase-3 activity of Tregs were significantly higher in ACS patients than 
those in NCA and SA patients (all P < 0.05). The percentage of apoptotic Tregs is positively correlated with the levels 
of inflammatory markers and sFasL. In vitro incubation of peripheral blood mononuclear cells from ACS patients 
with anti-FasL antibody resulted in a markedly reduction of apoptotic Treg cells. However, there were no significant 
differences in apoptotic Th17 cells and in Fas and FasL expression for Th17 cells between the four groups (all P 
>0.05). Conclusions: Tregs, but not Th17 cells, become apoptotic through Fas/FasL pathway, which contributed to 
reduction of Tregs leading to an imbalance between Th17 and Treg cells. This could be the mechanism underlying 
Th17/Treg imbalance and occurrence of ACS.
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Introduction

Atherosclerosis (AS) is a chronic inflammatory 
disease in which immune response plays a vital 
role. Various immune cells, particularly CD4+ 
T-helper cells (Th), participate in pathogenesis 
of atherogenesis [1, 2]. It has been demonstrat-
ed that Th cells play an important role in coro-
nary plaque rupture resulting in occurence of 
acute coronary syndrome (ACS), including 

unstable angina (UA) and acute myocardial 
infarction (AMI) [3].

Recently, CD4+CD25+ regulatory T cells (Treg) 
and Th17 cells have been described as two new 
subsets in Th cells. Treg cells have important 
effects on the maintenance of immune homeo-
stasis by contact-dependent suppression and 
the ability to release anti-inflammatory cyto-
kines, such as interleukin (IL)-10 and trans-
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forming growth factor (TGF)-β [4]. Th17 cells 
exert an important role in the pathogenesis of 
many autoimmune diseases and inflammatory 
conditions [5].

Previous studies from our group and others, 
both Treg cells and Th17 cells have shown to be 
involved in pathogenesis of atherosclerosis 
and ACS, and Th17/Treg imbalance appear to 
be critical in the development of AS, especially 
ACS [6, 7]. However, few studies have explored 
the mechanisms of Th17/Treg imbalance in AS 
and ACS patients.

Apoptosis is an active process of cell death 
involving the sequential activation of a series of 
caspases after appropriate stimulation [8]. 
Apoptosis can also be induced by receptor-
mediated or mitochondrial-mediated pathways 
[9]. Fas and Fas ligand (FasL) are important 
proapoptotic proteins, which belong to the 
TNFR family [10], and play essential roles in 
many human autoimmune diseases [11]. 
Activation-induced cell death (AICD) is a major 
mechanism of peripheral T cell apoptosis in 
which Fas/FasL pathway plays an important 
role [12, 13].

Human Treg have been shown to express Fas 
and FasL [14]. Whether Treg are susceptible to 
Fas-mediated apoptosis in disease is contro-
versial [15-17]. Recent studies have shown that 
Th17 cells are less sensitive than Th1 cells to 
Fas-mediated apoptosis [18]. The role of the 
Fas/Fas ligand mediated apoptosis in Th17/
Treg imbalance is unknown. In this study, we 
examined the apoptosis of Th17 and Treg cells 
and their sensitivity to Fas/FasL pathway in 
ACS patients, and determined the differences 
in sensitivity of Th17 and Tregs to Fas-mediated 
apoptosis which may contribute to Th17/Treg 
imbalance and ACS occurrence.

Methods

Patients

The study was approved by the institutional 
review boards of Anhui Medical University and 
conforms with the declaration of Helsinki. All 
patients gave written informed consent prior 
enrolment into the study.

Patients at Anhui provincial hospital who under-
went diagnostic catheterization between July 
2008 and June 2010 (105 males and 60 

females) were examined. Patients were classi-
fied into four groups: Group 1, AMI patients (23 
males and 15 females, mean age 57.8±16.7 
years). Myocardial infarction was confirmed by 
definite (>2mm) ST-segment elevations in at 
least two consecutive leads and significant rise 
of creatine kinase MB and troponin I levels. 
Group 2, UA patients (24 male and 16 female, 
mean age 63.9±12.4). UA was defined as chest 
pain at rest accompanied by definite ischaemic 
electrocardiographic changes (ST-segment 
changes and/or T-wave inversions). Group 3, SA 
patients (28 male and 14 female, mean age 
60.6±11.8). SA was diagnosed by typical exer-
tional chest discomfort associated with 
downsloping or horizontal ST-segment depres-
sion >1mm in an exercise test. Group 4, sub-
jects with normal coronary arteries (NCA). 
Control subjects were selected on the basis of 
a recent angiography showing NCA (30 male 
and 15 female, mean age 56.7±15.9). Patients 
with ACS and stable angina had similar extent 
of coronary atherosclerosis. There were no evi-
dent differences between the four groups with 
regard to age.

No patient had been treated with anti-inflam-
matory drugs and/or immunosuppressive 
agents. None had thromboembolism, dissemi-
nated intravascular coagulation, advanced liver 
disease, renal failure, malignant disease, other 
inflammatory disease, chronic-immune-mediat-
ed disorders, valvular heart disease, atrial fibril-
lation or pacemaker.

Blood samples and cell preparation

Blood samples were obtained from all the 
patients in a fasting state on the following 
morning after admission. The time interval 
between symptom onset and blood sampling 
was less than 24 h in all cases. PB (5-10 ml) 
was collected from 45 NCA individuals and 120 
patients. All samples were anti-coagulated with 
heparin and examined within 4 h. Peripheral 
blood mononuclear cells (PBMCs) were pre-
pared by Ficoll density gradient for analysis of 
flow cytometry (FCM). Serum was obtained 
after centrifugation and stored at −80°C for the 
measurement of soluble Fas Ligand (sFasL), 
inflammation markers and other Biochemical 
indicators.

For the analysis of Th17, PBMCs were suspend-
ed at a density of 2×106 cells/ml in complete 
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culture medium (RPMI 1640 supplemented 
with 100 U/ml penicillin and 100μg/ml strepto-
mycin, 2mM glutamine and with 10% heat-inac-
tivated fetal calf serum, Gibco BRL). The cell 
suspension was transferred to each well of 
24-well plates. Cultures were stimulated with 
phorbol myristate acetate (PMA, 25 ng/ml) plus 
ionomycin (1μg/ml) for 4 h, in the presence of 
monensin (1.7μg/ml, all from Alexis 
Biochemicals, San Diego, CA) The incubator 
was set at 37 °C under a 5% CO2 environment. 
After culture, the contents of the well were 
transferred to 5ml sterile tubes. The cells were 
then centrifuged at 1200 rpm for 5 min. For the 
analysis of Treg, 100 μl of PBMCs (106) was 
added to tubes for further staining.

Cell staining for annexinV: apoptosis analysis 
in Treg and Th17 cells

Apoptotic cells were identified by staining for 
AnnexinV with a commercially available kit 
(Annexin V-FITC Apoptosis Detection Kit I, BD 
Pharmingen, San Diego, CA, USA). For Treg 
apoptosis analysis, aliquots (100μL) of mono-
nuclear cells were incubated with 20μL of APC-
anti-CD4, PerCP-anti-CD25 and PE-cy7-anti-
CD127 for 15 min at room temperature. Cells 
were then washed with PBS and suspended in 
100μL binding buffer (BD Pharmingen). After 
incubation with 5μL FITC-AnnexinV for 15 min 
at room temperature, cells were resuspended 
in 400μL binding buffer and analyzed by flow 
cytometry (FCM) using FACS Aria II flow cytom-

eter with BD FACSDiva Software (Becton 
Dickinson, San Jose, CA, USA).

For Th17 apoptosis analysis, the cells were 
incubated with APC-conjugated anti-CD4 
(13B8.2 clone; Beckman Coulter-Immunotech, 
Marseille, France) at 4°C for 15 min. Cells were 
then washed with PBS and incubated with 5 μL 
FITC-AnnexinV for 15 min at room temperature. 
After fixation and permeabilization according to 
the manufacturer’s instructions, cells were 
stained with PerCP-conjugated anti-IL-17A 
(ebio64DEC17 clone, eBioscience).

In order to evaluate the influence of in vitro 
stimulation, fixation/permeabilization on cell 
apoptosis, CD4+ T cell apoptosis was examined 
among groups under pre-stimulation, post-
stimulation, and post-fixation/permeabilization 
before apoptosis analysis of Th17.

Fas and FasL expression in Treg and Th17 cells

As for Treg analysis, cell surface staining was 
performed by the use of isothiocyanate(FITC)-
conjugated anti-Fas (DX2 clone, eBioscience, 
San Diego, CA, USA), phycoerythrin(PE)-conju-
gated anti-FasL (DOK-1 clone, eBioscience), 
APC-conjugated anti-CD4, peridinin chlorophy II 
protein (PerCP) conjugated anti-CD25 (B1.49.9 
clone, eBioscience), PE-cy7-conjugated anti-
CD127 (ebioRDR5 clone, eBioscience). 
Antibodies and appropriate isotype controls 
were incubated with cells for 30 min at room 

Table 1. Patient characteristics
Item NCA(n=45) SA(n=42) UA(n=40) AMI(n=38)
Age 56.7±15.9 60.6±11.8 63.9±12.4 57.8±16.7
Sex (male/female) 30/15 28/14 24/16 23/15
CAD extent (n×vessels) 0 2.0±0.7 1.9±0.5 2.1±0.9
Hypertension n(%) 18(40.0) 19(45.2) 21(52.5) 19(50.0)
Smoking rate n (%) 10(22.2) 11(26.2) 12(30.0) 10 (26.3)
Obesity, n (%) 7(15.6) 8(19.0) 7(17.5) 6(15.8)
FBG (mmol/L) 4.95±0.52 5.57±0.84* 5.52±0.89* 5.61±0.93*

TC (mmol/L) 4.39±0.67 4.61±0.82 5.10±0.78#† 5.26±0.89#‡

TG (mmol/L) 1.14±0.45 1.25±0.57 1.68±0.59*† 1.86±0.53#†

HDL-C(mmol/L) 1.30±0.19 1.27±0.23 1.06±0.25 1.12±0.28
LDL-C(mmol/L) 2.51±0.38 2.70±0.41 3.03±0.59* 3.27±0.74#†

VLDL-C(mmol/L) 0.49±0.15 0.45±0.17 0.60±0.23 0.56±0.21
Values are expressed as mean±SD. AMI: acute myocardial infarction; UA: unstable angina; SA: stable angina; NCA: subjects with 
normal coronary arteries; CAD: coronary artery disease. FBG: fasting blood glucose; TC: total cholesterol; TG: total triglyceride; 
HDL-C: high-density lipoprotein cholesterol; LDL-C: low density lipoprotein cholesterol; VLDL-C: very low density lipoprotein-choles-
terol. *P<0.05 vs. NCA; #P<0.01 vs. NCA; †P<0.05 vs. SA; ‡P<0.01 vs. SA.
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temperature in the dark. Cells were then 
washed in phosphate buffered solution (PBS).

For Th17 analysis, the cells were incubated 
with FITC-conjugated anti-Fas, PE-conjugated 
anti-FasL, APC-conjugated anti-CD4 at 4°C for 
15 min, cells were fixed and permeabilized 
according to the manufacturer’s instructions 
after culture, then were stained with PerCP-
conjugated anti-IL-17A (ebio64DEC17 clone, 
eBioscience) after fixation and permeabiliza-
tion according to the manufacturer’s instruc-
tions. Stained cells were assessed by FCM. The 
frequency of Fas and FasL in Treg 
(CD4+CD25+CD127low)and Th17(CD4+IL17+)T 
cells was expressed as a percentage of Treg or 
Th17 by sequential gating on lymphocytes, 
CD4+ T cells, Treg or Th17 cells.

Measurement of caspase-3 activity in Treg 
cells

Intracellular caspase-3 activity in Treg cells was 
detected by active Caspase-3 apoptosis Kit 
(Becton Dickinson Pharmingen,). Purified 
PBMCs (1×106 cells/mL) were stained with 
APC-conjugated anti-CD4, PE-conjugated anti-
CD25(B1.49.9 clone, eBioscience), PerCP-
conjugated anti-CD127(ebioRDR5 clone, eBio-
science) in the dark at room temperature for 30 
min, then cells were fixed and permeabilized 
according to the manufacturer’s instructions 
after washing in PBS. At last, cells were stained 
with FITC-conjugated monoclonal anti-active 
Caspase-3 antibody for 30 min, and FACS anal-
ysis was performed using the FACS Aria II.

Detection of sFasL, blood Biochemistry and 
inflammatory markers

The levels of sFasL in serum were examined by 
enzyme-linked immunosorbent assay (ELISA). 
According to the manufacture’s instructions 
(sFasL ELISA kits, from R&D Systems), and 
measured at 450 nm on Biocell HT1 ELISA 
microplate reader. The minimal detectable con-
centrations were 2.66 pg/ml. Intra-assay and 
inter-assay coefficients of variation for ELISA 
were <5%. All samples were measured in 
duplicate.

Blood sugar and lipids were determined by the 
enzymatic method. Inflammatory factors, high 
sensitive C-reactive protein (hsCRP) and 
Lipoprotein (a) [Lp(a)] was measured by immu-
noturbidimetric method. All the assays were 
conducted on an Olympus AU2700 biochemical 
autoanalyzer (Olympus, Janpan).

Analysis of the effect of anti-FasL Ab on Treg 
apoptosis

PBMCs (1.0 × 106 cells/ml) from AMI subjects 
(n = 5) were incubated with culture medium 
(RPMI 1640 supplemented with 10% heat-inac-
tivated fetal calf serum), including 2μg/ml anti-
FasL (Mouse IgG1,  San Diego, CA, USA) for 48 
h in vitro. After incubation, the apoptosis of 
AnnexinV+ Treg cells was measured using FCM.

Statistical analysis

Values were expressed as mean ±standard 
deviation (SD) in the text and figures. Data were 

Figure 1. The frequencies of CD4+CD25+CD127low Treg and CD4+IL-17+Th17 cells in ACS patients. *P<0.01 vs. NCA; 
▲P<0.01 vs. NCA and SA.
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Figure 2. Apoptosis of Treg and Th17 cells in each group. A. Comparison of apoptotic Treg and Th17 cells in the 
four groups. *P<0.01 vs. NCA and SA, ▲P<0.05 vs. NCA, ♦P<0.05 vs. UA. B. Flow cytometry plots for apoptotic Treg 
cells (gated by CD4+CD25+CD127low cells) in each group. C. Flow cytometry plots for apoptotic Th17 cells (gated by 
CD4+IL17+ cells) in each group. D. CD4+T cells apoptosis among groups at pre-stimulation, post-stimulation, and 
post- fixation/permeabilization.



Treg/Th17 cells to Fas-mediated apoptosis in ACS patients

302 Int J Clin Exp Pathol 2013;6(2):297-307



Treg/Th17 cells to Fas-mediated apoptosis in ACS patients

303 Int J Clin Exp Pathol 2013;6(2):297-307

analyzed by using statistical software (SPSS 
11.0, LEAD Technologies, Inc., Chicago, IL, 
USA). Statistical significance for the difference 
in different groups was assessed by one-way 
analysis of variance (ANOVA). If significance 
was found, Bonferroni test was performed for 
post-hoc analysis to detect the difference 
among groups when equal variance were 
assumed, while Dunnett’s C test were per-
formed when equal variance were not assumed. 
Spearman’s correlation was used as a test of 
correlation between two continuous variables. 
A probable value of P<0.05 was considered to 
be statistically significant.

Results

Patient characteristics

Table 1 shows the characteristics of patients. 
There were no significant differences in age, 

gender, coronary artery disease (CAD) extent, 
hypertension, smoking rate, obesity, fasting 
blood glucose (FBG), high-density lipoprotein-
cholesterol (HDL-C), and very low-density lipo-
protein-cholesterol (VLDL-C) concentrations 
among patients with AMI, UA and SA. The Levels 
of TC and TG in AMI and UA groups were signifi-
cantly higher than those in SA group and NCA 
controls (P<0.05, P<0.01 respectively). 
Besides, the Levels of low density lipoprotein 
cholesterol (LDL-C) and FBG in AMI and UA 
groups were also significantly higher than those 
in NCA controls. (P<0.05, P<0.01 respectively).

Apoptosis in Treg and Th17 cells

As shown in Figure 1, the frequencies of CD4+ 

CD25+ CD127low Treg cells were significantly 
lower in the patients with AMI and UA as com-
pared with the NCA group and SA patients 
(P<0.01), while Treg frequencies in the SA 

Figure 3. Expression of Fas, FasL and active Caspase-3 in Treg and Th17 cells for each group. A. Comparison of Fas 
and FasL in Tregs and Th17 among the four groups. ▲P<0.01 vs. NCA and SA, *P<0.05 vs. NCA and SA, #P<0.05 
vs. NCA, ♦P<0.01 vs.UA. B. Comparison of active Caspase-3 in Tregs among the 4 groups. ▲P<0.01 vs. NCA and SA, 
♦P<0.05 vs. UA, *P<0.05 vs. NCA. C. The flow cytometry plots about Fas, FasL and active Caspase-3expression in 
Tregs (gated by CD4+CD25+CD127low cells) from the 4 groups.

Figure 4. Correlation of Treg apoptosis to inflammatory markers and sFasL. A. Comparison of CRP, Lp(a) and sFasL 
among the four groups. ▲P<0.01 vs. NCA and SA, *P<0.05 vs. NCA. B. Spearman correlation of Treg apoptosis to 
the levels of inflammatory marker and sFasL.
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groups were also markedly lower than those of 
the NCA group (P<0.05). On the contrary, the 
frequencies of CD4+IL-17+ Th17 cells were evi-
dently higher in patients with AMI and UA than 
those with NCA and SA (P<0.01), while there 
was also obvious difference between the SA 
and NCA group (P<0.01).

In addition, AnnexinV+ apoptotic Tregs in AMI 
and UA groups were significantly higher than 
those in NCA and SA patients (P<0.01), 
Apoptotic Tregs in SA group were significantly 
higher than those in NCA patients, while 
Apoptotic Tregs in AMI group were also strik-
ingly higher than those in UA patients (P<0.05) 
. Moreover, There were no significant differenc-
es in apoptotic Th17 cells between the four 
groups (all P>0.05, Figure 2A-C).

In the control test of apoptosis analysis in Th17 
cells, CD4+ T cells apoptosis was not signifi-
cantly increased in the post-stimulation group 
or the post-fixation/permeabilization group in 
comparison to the pre-stimulation group 
(P>0.05, Figure 2D).

Expression of Fas and FasL in Treg and Th17 
cells.

As shown in Figure 3A, the levels of Fas and 
FasL expression for Tregs were markedly higher 
in the AMI and UA groups than those in the SA 
and NCA group (P<0.01, P<0.05 respectively). 
In addition, Fas expression for Treg cells in the 
SA group was significantly higher than that in 

Treg cells

Caspase-3 activity of Treg cells in the UA and 
AMI groups was significantly higher than that in 
NCA and SA groups (P<0.01, P<0.05 respec-
tively); In addition, Caspase-3 activity for Treg 
cells in the AMI group was significantly higher 
than that in the UA group, and in the SA group 
caspase-3 activity was also markedly higher 
than that in NCA group (both P<0.05) (Figure 
3B-C).

Correlation of Treg apoptosis to inflammatory 
markers and sFasL

The concentrations of hsCRP, Lp(a) and sFasL 
in the AMI and UA groups was significantly 
increased compared with SA and NCA groups 
(P<0.01 for all). In addition, all the three indica-
tors were significantly increased in SA group 
compared to the NCA group (P< 0.05) (Figure 
4A).

For the four groups, inflammatory markers and 
sFasL had significant correlation with Treg 
apoptosis. The apoptotic rate of Tregs positively 
correlated with the concentrations of hsCRP, 
Lp(a) and sFasL (P<0.01 and r=0.826,0.727, 
0.872 respectively, Figure 4B).

Anti-FasL antibody reduce Treg apoptosis in 
ACS patients in vitro

AnnexinV+ apoptotic Treg cells in UA and AMI 
patients incubated with anti-FasL were mark-
edly decreased in comparison to the group 

Figure 5. Treg apoptosis in the four groups in vitro treatment of PBMC with anti-FasL 
Ab for 48h. *P<0.05 vs. no-anti-FasL group, #P>0.05 vs. no-anti-FasL group.

the NCA group, and Fas 
and FasL expression for 
Treg cells in the AMI 
group was also signifi-
cantly higher than those 
in the UA group (P<0.01 
respectively). At the 
same time, FasL expres-
sion for Tregs in SA and 
NCA groups was not sig-
nificantly different (P>0. 
05). Interestingly, there 
were no significant dif-
ferences in Fas and 
FasL expression for 
Th17 cells among the 
four groups (all P>0.05).

Caspase-3 activity in 
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without incubation with anti-FasL after 48 h 
incubation in vitro (both P <0.05). Apoptotic 
Treg cells in NCA and SA patients incubated 
with anti-FasL were slightly decreased, but this 
is no significant between anti-FasL group and 
non-anti-FasL group (both P >0.05, Figure 5).

Discussion

Treg and Th17 cells play important role in 
inflammation, and could participate in plaque 
destabilization and the onset of ACS. Our previ-
ous study demonstrated a significant increase 
of Th17 and related cytokines, and a decline of 
Treg and related cytokines in ACS patients com-
pared to SA and NCA patients [6]. This abnor-
mality could possibly cause Th17/Treg imbal-
ance. In this study, we explored the mechanism 
underlying Th17/Treg imbalance in ACS patients 
by examining apoptosis and the Fas/Fas ligand 
pathway. ACS patients exhibited a remarkable 
increase in apoptotic rate, Fas/FasL expression 
and Caspase-3 activity of Tregs. The levels of 
hsCRP, Lp(a) and sFasL in ACS patients also 
increased. In addition, the apoptotic rate of 
Tregs was positively correlated with the concen-
trations of hsCRP, Lp(a) and sFasL in serum. At 
the same time, Treg apoptosis in ACS patients 
is decreased markedly by Anti-FasL Ab in vitro. 
However, there were no marked changes in 
apoptotic rate and Fas/FasL expression of 
Th17 cells among the four groups. Therefore, 
our findings demonstrated, for the first time, 
that apoptosis and Fas/Fas Ligand pathway 
contributes to the decrease of Tregs, not Th17, 
resulting in Th17/Treg imbalance and the onset 
of ACS.

Apoptosis plays an important part in lympho-
cyte development and regulation of immune 
response. Apoptosis disorders, both interrupt-
ed as well as accelerated apoptosis, were dem-
onstrated as central defects in immune func-
tion, and could lead to a range of diseases [19]. 
Gritzapis et al [20] have demonstrated that the 
decrease in intratumor Tregs was due to apop-
tosis induced by cell contact with FasL+ Th. In 
other studies [18, 21], Th17 cells are remark-
ably less susceptible to apoptosis than Th1. 
However, apoptosis of Treg and Th17 in ACS 
patients has not yet been reported.

In our study, ACS patients exhibited remarkable 
rise in apoptotic Tregs. Apoptotic Tregs in SA 
patients were significantly increased compared 

to those in NCA group, and those in AMI patients 
were also apparently elevated over those in UA 
patients. However, there were no significant dif-
ferences in apoptotic Th17 cells between the 
four groups. Increased apoptosis of Treg cells 
may lead to relative reduction of Treg expres-
sion, and Th17/Treg imbalance. To exclude the 
effects of simulation and fixation/permeabiliza-
tion on the results of Th17 apoptosis, CD4+ T 
cell apoptosis was examined pre-stimulation, 
post-stimulation, and post-fixation/permeabili-
zation before Th17 apoptosis analysis. We 
found that the apoptotic rates of CD4+ T cells 
were not markedly altered in the three groups, 
then concluded that the process had no effects 
on Th17 apoptosis.

The Fas/FasL pathway plays an important role 
in T cell apoptosis [12, 13]. Fas are activated by 
their natural ligands FasL. The combination of 
Fas and FasL on cell membrane as a trimeric 
complex triggers the activation cascade of cas-
pases [22, 23]. Caspases are a family of cyste-
ine proteases in the downstream section of the 
Fas/FasL pathway that are necessary for the 
execution of apoptosis. Among them, cas-
pase-3 is considered to be a major executioner 
protease and plays a crucial role in the trans-
duction of apoptotic signals. Activated cas-
pase-3 can interact with a large number of tar-
gets within an affected cell to bring about its 
disintegration and apoptotic bodies formation 
[24, 25].

A study by Bossowska et al [26] has shown that 
a high expression of Fas and FasL on lympho-
cytes occurs in ACS patients. Furthermore, the 
results of Venet et al [27] indicate that Tregs 
act on monocytes by inhibiting their LPS-
induced survival through a proapoptotic mech-
anism involving the Fas/FasL pathway. Other 
studies also suggest that the resistance of 
Th17 cells to is due to lower production of FasL, 
as compared to Th1 cells [18]. However, little 
was previously known about the sensitivity of 
Th17 and Treg to Fas-mediated apoptosis in 
ACS patients.

In our study, Treg cells in ACS patients were 
shown to be more sensitive to Fas-mediated 
apoptosis than those in NCA and SA groups, 
which suggested that Fas/FasL/caspase-3 
pathway is activated in ACS patients. Moreover, 
expression of activated caspase-3 in Tregs was 
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between Th17 and Treg cells, leading to plaque 
destabilization and the onset of ACS. We need 
to further prove our conclusion in a large scale 
of the population, and ongoing efforts should 
be made to explore whether other pathways is 
related to Treg apoptosis and Th17/Treg imbal-
ance. Our study provides a new insight into 
Th17/Treg imbalance, may be useful to devise 
novel strategies for research on the pathogen-
esis and treatment of ACS.
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