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Introduction

 Tumor escape from immunological surveillance 
involve a variety of mechanisms from the down-
regulation or loss of surface molecules necessary for 
tumor recognition to deregulation of immune cell 
functions and/or the induction of apoptosis in effective 
T cells (Ferrone et al., 2007; Kerkar et al., 2012). It 

researches in studying dysfunction of immune cells in 
cancer patients (Yoshikawa et al., 2008). One of the 

cells in cancer patients is apoptosis of immune cells 
(Hoffmann et al., 2002; Reichert et al., 2002; Bauernhofer 

cells express molecules such as Fas ligand (FasL) that 
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2005). While the Fas/FasL system plays an important 
role in B and T lymphocyte development and maturation 
(Rauf et al., 2012), it may also serve as a mechanism for 

ovarian carcinoma, colon cancer, melanoma and glioma 

immunology is strongly focused on CD8+T cells in recent 

CD8+T cells and patient survival in many cancers (Pagès 
et al., 2010). However, few reports have reported the 
apoptosis and Fas expression of CD8+T cells in HCC 

+T 

controls. We also assessed the expression of Fas in CD8+T 
cells and FasL in Foxp+ Treg cells from the same patient 

CD8+T cell and the expression of Fas and FasL. 
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Materials and Methods

 Blood samples were collected from 42 HCC patients 

pathology. The clinical stage of tumor progression was 
determined according to the International Union against 

the early stage and II, III, IV stage as the advanced stage. 
The patients and normal controls (NCs) were similar in 
age, with a mean age of 52.4±7.8 years for the HCC group 
and 52.2±11.8 years for the control group. The age, sex 
and clinical characteristics of the patients are summarized 

and none had any other autoimmune disease, alcoholic 

infection, or other serious disease. All patients provided 

ethics committee at our institution.

CHINA) density gradient centrifugation. Blood samples 
were centrifuged at 2500 rpm/min for 15 min and the cell 
pellet was separated. The lymphocyte layer was collected, 
washed and used immediately for further experiments.
 

IgG (Beckman, Los Angeles, CA, USA), PerCP-CY5.5-

period, the cells were washed twice with PBS and 

Staining for Foxp3 protein was performed using the Foxp3 
kit (eBioscience, San Diego, CA, USA).

+

CD3+CD8+

visualized on forward angle scatter/side angle scatter dot 

a high SCC signal, the gate was set to include a wide 

accumulate mainly in the lower forward angle scatter/
side angle scatter channels. 

 

of manufacturer (Boster, WuHan, CHINA). Some patient 

 All data are expressed as means±standard deviation. 

was determined using Student’s t test or the Mann-
Whitney U test if there was evidence of heteroscedasticity. 

<0.05 were 

using SPSS software version 17.0 for Windows (SPSS 
Inc., Chicago, IL).

Results 

+

 The proportion of CD8+T cells of the total T cell 

HCC (21.4±1.1%) than in normal controls (17.2±1.3%, 
<0.05) (Figure 1).

Table 1. Clinical Characteristics of Enrolled HCC 

Patients in this Study

Characteristic Results

Age(mean±SD, Y)  52.4±7.8
Sex Mail 34
 Female 8
Hepatitis status Hepatitis B 24
 Hepatitis C 4

TNM stage * I (early stage) 14
 II+III+ IV (advanced stage) 28

system of the International Union against Cancer, 2002

Figure 1. The Proportion of CD8+T Cells of the Total 

T Cell Population in Peripheral Blood was Higher 

in Patients with HCC than in Normal Controls. A) 
a representative result showing the frequency of CD8+T cells 

chart of the percentage of CD8+ cells in patients with HCC and 
normal controls
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+

 We then determined the frequency of apoptotic 
circulating CD8+

and HCC patients. There was significantly higher 
proportion of AnnexinV+CD8+T cells in the circulation of 
HCC patients (25.3±6.5%) than in that of normal controls 
(12.1±6.5%) ( <0.01) (Figure 2). These data indicate 
that CD8+

targeted for apoptosis and the AnnexinV expression was 

2C ). Figure 2D shows expression of AnnexinV on CD8+ 

in relation to age. Clearly, no age-related changes were 
+CD8+

who under 60 years old and over 60 years old ( >0.05).

+

increased apoptosis in circulating CD8+T cells from 
HCC patients, we then compared Fas expression in cells 

+Fas+T cells was 
62.2±18.5% in HCC patients compared with 42.6±16.5% 
in NCs and differences were statistically significant 
(
correlated with disease progression. 

+

+

 From our results, we can see that the Fas expression 

was closely related to the frequency of apoptosis of CD8+T 
cells (r2=0.113, <0.05). 

+ +

 In recent researches, CD8+Foxp3+ regulatory T 

CD8+Foxp3+ regulatory T cells share phenotype, functional 
features, and mechanism of action with CD4+ Tregs. So 
we take the CD3+Foxp3+T cells as the total regulatory T 
cells in PBMCs of HCC patients. 30 of the HCC patients 
and 11 of normal controls were examined CD3+Foxp3+T 
cells. In our results, the frequency of CD3+Foxp3+T Cells 

+ +

 Recent studies showed that Treg cells may kill CD8+ 
and CD4+CD25- lymphocytes through the Fas/FasL or 
granzyme/perforin way in vitro. Our study has detected the 
FasL expression of CD3+Foxp3+

of HCC patients and normal controls. We want to evaluate 
+Treg cells take part in the 

apoptosis of CD8+T cells in HCC patients. Our results 
showed that 28 of 30 patients had FasL expression and 
the average percentage is 6.5±0.7%. On the other hand, 
10 of 11 normal controls were detected FasL expression 

+ +

 Many types of tumor cells produce high levels of 

CD4+CD25-T cells into Treg cells (Liu et al. 2007). 

Figure 2. A: A Representative Result Showing the 

Frequency of Apoptotic CD8+T Cells in Normal 

Controls and HCC Patients by FACS. 

of AnnexinV +CD8+T cells in HCC patients was higher than 

higher in advanced stage patients than  early stage patients and 

old patients

 

 

 

Figure 3. A :A Representative Result Showing the 

Frequency of Foxp3+T Cells in Normal Controls and 

HCC Patients by FACS. 

of Foxp3+T cells in normal controls and HCC patients. (p < 

was higher than in normal controls. (p < 0.05)
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higher than that in normal controls (1.31±0.08 ng/mL) 
(

Foxp3+T cells in PBMCs of HCC patients’ and NCs 
(r2 <0.05; Figure 4B).

Discussion

Malignant tumor of the generation, development, and 

identify tumor antigen, activate effective lymphocytes, 
so as to kill the cancer cells. Effective CD8+T cell 
mediated cytotoxic killing may play a crucial role in 
the control of cancer development. Adoptive transfer 
of exvivo stimulated CD8+T cells, for example, can 
mediate antitumor immunity effectively (Liu et al., 

lymphocytes are selectively decreased in many cancer 

has no coincidence. From our data, we saw the increase 
+

patients with hepatocellular carcinoma which means that 

However, the disease is still progression indicated that 
+T cells 

which can not effectively kill tumor cells. Previous reports 
had concluded that the apoptosis of the CD8+T cells 
increased in Gastric Cancer and head and neck cancer 
patients (Hoffmann et al., 2002; Reichert et al., 2002). So 
we suggested that among PBMCs of HCC patients, CD8+ 
T lymphocytes were especially sensitive to apoptosis and 
these apoptosis is related the increased expression of Fas. 

of patients with HCC or age- and sex-matched NCs were 
stained for Fas expression and stained simultaneously 

result, we found apoptosis of CD8+

donors. And on the other hand, the Fas expression of 
CD8+

patients with HCC than those from normal donors. Fas, 

Fas-associated death domain and caspase-8 form a death-
inducing signaling complex, after which the caspase 

death. Moreover, Fas expression was closely related to 
the frequency of apoptosis of CD8+T cells, indicating 
that the function of Fas expressed on CD8+T cells and 
signal through Fas were maintained and increased 

expression in CD8+T cells. These results are consistent 
with the hypothesis that Fas+ activated T cells, which 
are enriched in the peripheral circulation of patients with 
HCC, are primed to die, leading to a rapid turnover of T 

immuno-suppression. Yoshikawa et al. (Yoshikawa et al., 
2008) had the same conclusion in the research of Gastric 
Cancer patients. Fang et al. (2013) also pointed that Fas 
and FasL-mediated apoptosis may serve as a proofreading 

oral tumor progression.
Recently, the existence of CD4+CD25+T regulatory 

which suppress the functions of NK and CD8+ lymphocytes 
(Gogali et al., 2012; Jang 2013). The activity of these cells 

forkhead/winged helix transcription factor, Foxp3. 

exclusively in Tregs and plays a very important role in 
the development and function of these cells. When Foxp3 
gene is introduced via retrovirus or enforced transgene 
expression, naive CD4+CD25-T cells transform to Tregs 
(Hori et al., 2003). Wolf et al. (2005) demonstrated that 
high Foxp3 is an independent prognostic factor for overall-
survival and progression-free survival in ovarian cancer. 

marker for the indirect quantitation of Treg induction in 
tissues. In other researches, CD8+ Foxp3+ regulatory T 

+ 
Foxp3+ regulatory T cells share phenotype, functional 
features, and mechanism of action with CD4+ Tregs (Yang 
et al., 2010; Horwitz et al., 2013). So we take the CD3+ 
Foxp3+T cells as the total regulatory T cells in PBMCs of 
HCC patients. In addition, in our previous experimental 
studies (Guo et al., 2012) showed that the prevalence 
of CD4+CD25+ Tregs is associated with fewer CD8+T 
lymphocyte in the HCC tumor microenvironment. So in 
the present study, we analyzed the expression of FasL 
in CD3+Foxp3+Treg cells and to discuss the relationship 

+Foxp3+Treg cells and the apoptosis of the 
CD8+

expression of CD3+Foxp3+

HCC patients higher than normal controls. 

are enriched with CD3+ Foxp3+ Treg cells and might 

with HCC was Significantly Higher than that in 

Normal Controls (P <0.05). 
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+T lymphocytes.    

+

pointed out that the “killing” potential of Treg cells is 
also higher in cancer patients than in NCs (Janssens et 

concluded that in the occurrence of HCC development, 
apoptosis of CD8+

increases of Foxp3+ regulatory T cells, which can weak 
their immune monitoring and immune killer function, 
indirectly lead to cancer occur and develop. However 
the function mechanism of regulatory T lymphocytes and 
CD8+T cells need to further vitro experiments. 

pleiotropic factor with central functions in the regulation 
of cell proliferation and differentiation as well as in the 
maintenance of immune homeostasis (Schramm et al., 

regulation of Foxp3 in vivo (Khattri et al., 2003; Fontenot 

convert naive mouse CD4+CD25- T cells to suppressive 
CD4+CD25+ T cells through the induction of Foxp3 (Chen 
et al., 2003; Nakamura et al., 2014) and the expression of 

+CD25+ 

had concluded, gastric cancer cells may induce Treg 

immunosuppression. In this study, we demonstrated that 

percentage of CD3+Foxp3+

results lead to the suggestion that there is high frequency of 
CD3+Foxp3+Treg cells in PBMCs of HCC patients, which 

with the increased FasL expression and the apoptosis of 
CD8+T lymphocytes. 

CD8+

apoptosis, thus weakening the anti-tumor defense in 
these patients. Our results provide new evidence that Fas 
over expression in CD8+T cells and FasL expression in 
CD3+Foxp3+Treg cells are related to increased apoptosis 
of circulating CD8+T cells. On the other hand, detailed 
mechanisms as to how apoptosis is induced in Fas+CD8+T 

+Treg cells remains unclear in the current 
study. Further investigations into this matter are urgently 
required. 
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