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ABSTRACT
Background: CD39 is an inhibitory checkpoint exerting rate-
limiting effects on ATP-adenosine pathway. It can be targeted to 
block adenosine-mediated immunosuppression. 
Objective: To analyze the relationship between the CD39 
expression and clinicopathological characteristics including FIGO 
stage, lymph node and distant metastasis, and to further explore its 
potential role in cervical cancer. 
Methods: Peripheral blood was collected from 59 healthy people 
and 43 patients with cervical cancer. The percentage and absolute 
counts of CD3-positive, CD4-positive and CD8-positive T 
lymphocytes, CD4/CD8 ratio and the percentage of the CD39+ T 
cells in T lymphocytes were assessed by flow cytometry, and their 
correlations with clinical parameters were analyzed. 
Results: Absolute numbers of CD8+ T lymphocytes, CD4/CD8 
ratios, and the percentage of the CD39+ T cells were linked with 
FIGO stage, lymph node metastasis, and distant metastasis. The 
total numbers of CD8+ T lymphocytes were significantly higher in 
the peripheral blood of patients with cervical cancer in the early 
and middle stages than in the advanced stage. In addition, patients 
with early and middle-stage cervical cancer had considerably lower 
percentage of CD4+CD39+ and CD8+CD39+ T lymphocytes than 
those with advanced cervical cancer. 
Conclusion: These results suggest that the absolute counts of CD8+ 
T lymphocytes may be associated with the patient’s prognosis and 
that the CD39 molecule, expressed on the surface of CD8+ T cells, 
is also related to FIGO stage, lymph node metastasis, and distant 
metastasis. CD39 expression on CD8-positive T cells exhibits a 
negative correlation with the number of CD8-positive T lymphocytes.
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INTRODUCTION

Due to global population growth and aging, 
as well as smoking, poor diet, and sedentary 
lifestyles, the number of cancer patients is 
increasing, and the global cancer burden 
continues to increase (1). One of the main 
causes of cancer-related deaths in women is 
cervical cancer. With an estimated 530,000 
new cases, 270,000 deaths annually, 
and a survival rate ranging from 33% to 
77%, cervical cancer is the fourth most 
prevalent cancer in women globally after 
breast, colorectal, and lung cancer (2). The 
etiology is not fully understood, but studies 
have shown that human papillomavirus 
(HPV) infection can be detected in 95% of 
cervical malignancies. According to tumor 
immunology, the presence and progression of 
cancer are highly correlated with the bodỳ s 
immunological health (3, 4). T lymphocytes 
are the main response form of cellular 
immunity, playing a leading role in the bodỳ s 
antitumor immunity, which can recognize 
and eliminate tumor cells (5, 6). Lymphocyte 
subset analysis by flow cytometry as a 
routine examination is an important indicator 
reflecting cellular immune function. The 
index CD3-positive T lymphocytes represent 
total T cells, including helper T lymphocytes 
and cytotoxic T lymphocytes. These two 
types of T cells are represented by CD4-
positive and CD8-positive cells. Helper T cells 
mediate assisted immunity, while cytotoxic T 
cells are involved in cellular immunity. The 
index CD4/CD8 ratio reflects the balance 
between these two types of immunity. This 
is of great significance in tumor immune 
monitoring, and further provides a reference 
for the clinical treatment of patients (7, 8). It 
has been reported that adenosine, which can 
promote the generation of regulatory T cells 
and simultaneously suppress other immune 
cells, is an important immunosuppressive 
molecule in the tumor microenvironment, 
thereby allowing the escape of tumor 
cells. CD39 plays a significant part in the 
production of adenosine as the initiating 

molecule in adenosine metabolism. Ecto-
nucleoside triphosphate diphosphohydrolase 
(NTPDase) CD39 maintains the balance of 
immunological response by hydrolyzing 
adenosine triphosphate (ATP) and adenosine 
diphosphate (ADP) (9). It is a recently 
identified immunological checkpoint 
mediator inhibiting the immune system`s 
antitumor response. Effector antitumor 
immunity is inhibited by adenosine, which 
is produced in conjunction with CD39 
expression (9). Many studies have identified 
a variety of CD39`s esoteric roles, which are 
related to Tregs, Th17 cells, and Bregs (10-12).  
Ectonucleotidase CD39 and programmed 
cell death 1 receptor (PD-1) were shown to 
be considerably enhanced in intratumoral 
immune cells in non-small-cell lung cancer, 
according to one study (13). These findings 
imply that CD39 plays a crucial role in 
tumor immunity. This study first analyzed 
the proportions and absolute numbers of 
CD3+, CD4+, and CD8+ T lymphocytes in 
the cervical cancer patients̀  peripheral blood 
and combined these indicators to evaluate the 
immune function status of the body. Then, 
by detecting the CD39 expression level on 
the surface of T lymphocytes and combining 
it with the clinical information of cervical 
cancer patients, correlation studies were 
carried out to explore the role of CD39, a 
key molecule of the adenosine metabolism 
pathway, affecting the immune function of 
cervical cancer patients.

MATERIALS AND METHODS

Study Subjects
Peripheral blood samples were obtained 

from 59 healthy women with an age 
distribution of 28-81 years and 43 cervical 
cancer patients, with an age range of 25-69 
years, and a pathological type of squamous 
cell carcinoma, who were first-time admitted 
to Tianjin Cancer Hospital Airport Hospital, 
after receiving written informed consent. 
Prior to blood collection, none of the patients 
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received surgery, radiation, chemotherapy, or 
any other form of medical treatment.

The study was conducted in accordance 
with the Declaration of Helsinki (revised in 
2013). The study was approved by the Ethics 
Committee of Tianjin Medical University 
Cancer Institute & Hospital in March 2016. 
The approval number is the same as that of 
the National Natural Science Foundation 
of China (No. 81602020). The study was 
also approved by the Ethics Committee of 
Tianjin Cancer Hospital Airport Hospital 
in September 2022. The approval number 
is JSK-2022-0062. The study was deemed 
exempt from institutional board approval and 
patient informed consent was waived, due to 
the retrospective nature and publicly available 
data source of the study.

Methods
The cells were treated with adequately 
diluted antibodies after the FcR had been 
blocked, and then the phosphate buffered 
saline (PBS) was applied to wash the cells. 
The antibodies used for surface staining in 
this study included anti-human CD45-FITC/
CD4-RD1/CD8-ECD/CD3-PC5 (Beckman 
Coulter) and anti-human CD39-APC 
(Biolegend). The acquisition was performed 

using Navios (Beckman Coulter). The Kaluza 
software (Beckman Coulter) was used for the 
data analysis. The flow cytometry analysis 
process is shown in Fig. 1.

Statistical Analysis
SPSS Statistics 21 (IBM Corporation, NY, 

USA) was used for all statistical analyses. As 
the Kolmogorov-Smirnov test showed that the 
numerical data had a normal distribution, the 
mean, and standard deviation were used to 
represent the data. The independent sample 
t-test was used to compare numerical data. 
When the distribution agreed with the non-
normal distribution, the nonparametric t-test 
and Kruskal-Wallis test were performed to 
establish the statistical significance. The 
data were presented as the median and 
interquartile range. p<0.05 was considered 
statistically significant.

RESULTS

Cervical Cancer Patients Have a Lower 
Absolute Number of CD8-positive T 
Lymphocytes in Peripheral Blood than in the 
Healthy Subjects

This study includes a total of 43 instances 

Fig. 1. Representative flow cytometry gating strategies for T lymphocytes and CD39 expression in the 
peripheral blood of cervical cancer patients
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of cervical cancer. However, the study also 
collected peripheral blood samples from 
59 healthy women. Data for a total of 6 
parameters were collected, including the 
percentage and absolute counts of CD3-
positive, CD4-positive, and CD8-positive 
T lymphocytes in the peripheral blood of 
patients and healthy individuals plus the 
CD4/CD8 ratio for data analysis. The results 
are shown in Fig. 2. The absolute numbers 
of CD3-positive T lymphocytes and CD4-
positive T lymphocytes were similar between 
the two groups, and there was no significant 

difference (Figs. 2A, 2B, p=0.1461 and 
p=0.9589, respectively), nonetheless, the 
patients with cervical cancer had considerably 
fewer CD8+ T lymphocytes overall in their 
peripheral blood compared with the healthy 
controls (Fig. 2C, p=0.0057). When analyzing 
the percentage of the three T lymphocyte 
subsets, we found that the percentage of 
CD4-positive T lymphocytes did not differ 
between the two groups (Fig. 2E, p=0.8470), 
while the percentages of CD3-positive and 
CD8-positive T lymphocytes in the peripheral 
blood of the healthy individuals were higher 

Fig. 2. Analysis of relevant indicators of T lymphocyte subsets in the peripheral blood of cervical cancer 
patients compared with the healthy people. A, B, C) Comparison of the absolute numbers of CD3-positive 
T cells, CD4-positive T cells and CD8-positive T cells in the peripheral blood of cervical cancer patients 
and the healthy people, respectively; D, E, F) Comparison of the percentage of CD3-positive T cells, 
CD4-positive T cells and CD8-positive T cells in the peripheral blood of cervical cancer patients and 
the healthy people, respectively; G) Comparison of the CD4/CD8 ratio in the peripheral blood of cervical 
cancer patients and the healthy people. The p-value shown, is obtained from the comparison between 
the indicated groups by nonparametric t-test. *p<0.05, **p<0.01, ***p<0.001
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than that in the cervical cancer patients (Figs. 
2D, 2F, p<0.0001 and p=0.0003, respectively).  
In addition, the percentage of CD8+ T 
lymphocytes in the healthy individuals was 
higher than that in the patients with cervical 
cancer, which again confirms that healthy 
people have more CD8-positive T cells. The 
parameter CD4/CD8 ratio was observed in 
the healthy individuals, which was lower than 
that in the cervical cancer patients (Fig. 2G, 
p=0.0065). Therefore, we demonstrated that in 
the population of healthy people, the absolute 
number of CD8-positive T lymphocytes is 
significantly higher than that in the cervical 
cancer patients, and the CD4/CD8 ratio of 
healthy people is lower than that in cervical 
cancer patients.

Whether the absolute number of CD8 
and the ratio of CD4/CD8 are related to 
tumor progression in patients with cervical 
cancer? To verify our hypothesis, this study 
combined and analyzed the seven indicators 
of the peripheral blood lymphocyte subsets 
of cervical cancer patients with their clinical 
information and conducted in-depth research 
and exploration.

The Relationship between the Peripheral 

Blood Lymphocyte Subsets and Clinical 
Information in Patients with Cervical Cancer

To further verify our hypothesis, we 
collected the clinical information of the 43 
patients with cervical cancer, with an age 
range of 25-69 years, and a pathological type 
of squamous cell carcinoma. The clinical data 
of the patients and the seven T lymphocyte 
subset indicators in the peripheral blood were 
analyzed in this study.

Our study suggest that these five parameters 
(including the percentage of CD3-positive, 
CD4-positive and CD8-positive T lymphocytes 
and the absolute numbers of CD3-positive and 
CD4-positive T lymphocytes) were not related 
with FIGO stage, lymph node metastasis and 
distant metastasis in patients with cervical 
cancer. However, the absolute count of CD8-
positive T lymphocytes and the CD4/CD8 
ratio of lymphocyte subsets are related to the 
clinical FIGO stage, lymph node metastasis, 
and distant metastasis of cervical cancer 
patients, shown in Fig. 3 and Table 1. The 
total number of CD8-positive T lymphocytes 
in the peripheral blood of cervical cancer 
patients with lymph node metastasis and 
distant metastasis was less than that in patients 
without lymph node and distant metastasis 

Table 1. Correlation analysis between the absolute number of CD8-positive T cells and the CD4/
CD8 ratio in the peripheral blood of patients with cervical cancer and clinical characteristics

Patients Absolute number of CD8-
positive T cells p-value CD4/CD8 Ratio p-value

Age
≤60 31 315.0(240.0, 455.0) 0.0899 1.700(1.300, 2.000) 0.8306
>60 12 420.0(308.5, 502.0) 2.150(1.400, 2.150)

FIGO Stage
I 8 335.0(299.0, 414.0) 0.2254 1.700(1.600, 1.800) 0.0414
II 15 286.0(215.0, 527.0) 1.400(0.950, 2,075)
III 15 416.5(326.3, 510.3) 1.500(1.300, 2.000)
IV 5 295.0(227.0, 348.5) 2.000(1.750, 3.100)

Lymph node metastasis
N0 22 413.5(295.8, 530.5) 0.0163 1.600(1.200, 1.800) 0.0411
N1 21 296.0(215.5, 411.0) 1.900(1.400, 2.100)

Distant metastasis
M0 39 376.0(285.5, 456.5) 0.0215 1.450(1.225, 1.800) 0.0311
M1 4 227.0(168.5, 292.3) 1.900(1.650, 2.600)

FIGO: Federation International of Gynaecology and Obstetrics; N0: Cervical cancer patients without lymphatic 
invasion; N1: Cervical cancer patients with lymphatic invasion; M0: Cervical cancer patients without distant 
metastasis; M1: Cervical cancer patients with distant metastasis
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(Figs. 3A, 3C, p=0.01631 and p=0.0215, 
respectively), and the CD4/CD8 ratio was 
significantly higher (Figs. 3B, 3D, p=0.0411 
and p=0.0311, respectively). According to a 
univariate analysis, we found that the ratio 
of CD4/CD8 was related to the FIGO stage 
(p=0.0414), but the absolute number of CD8-
positive T lymphocytes was not significantly 
different from the FIGO stage (p=0.2254, 
Table 1). Further analysis of the correlation 
between the absolute count of CD8-positive 
T lymphocytes and the CD4/CD8 ratio of 
patients with stage I-IV cervical cancer 
showed that the number of CD8-positive T 
lymphocytes of patients with stage IV cervical 
cancer was less than that in stage III patients 
(as shown in Fig. 3E, p=0.0206, there was a 
significant difference) and stage I-II cervical 
cancer (as shown in Fig. 3E, p=0.2068 and 
p=0.3435, respectively, there was no statistical 

significance, likely due to insufficient sample 
number). Stage IV patients had a considerably 
higher CD4/CD8 ratio than stage I-III 
individuals (Fig. 3F, p=0.0405, p=0.0358, and 
p=0.0123, respectively). Therefore, patients 
with early and mid-stage cervical cancer have 
more CD8-positive T cells and a lower CD4/
CD8 ratio than in patients with advanced 
cervical cancer. Patients with lymph node and 
distant metastasis from cervical cancer have 
fewer CD8-positive T lymphocytes in their 
peripheral blood than in patients without this 
metastasis, and the CD4/CD8 ratio is higher 
in these individuals.

The Relationship between the CD39 Expression 
of T Cells in Peripheral Blood and Clinical 
Information in Cervical Cancer Patients

Adenosine is an important negative 
regulatory molecule in the tumor 

Fig. 3. The correlation between the absolute number of CD8-positive T cells and the CD4/CD8 ratio in 
the peripheral blood of cervical cancer patients, with FIGO stage, lymph node metastasis and distant 
metastasis. A) The correlation between the absolute number of CD8-positive T cells with lymph node 
metastasis; B) The correlation between the CD4/CD8 ratio with lymph node metastasis; C) The correlation 
between the absolute number of CD8-positive T cells with distant metastasis; D) The correlation between 
the CD4/CD8 ratio with distant metastasis; E) The correlation between the absolute number of CD8-
positive T cells with FIGO stage; F) The correlation between the CD4/CD8 ratio with FIGO stage. FIGO, 
Federation International of Gynaecology and Obstetrics; N0, Cervical cancer patients without lymphatic 
invasion; N1, Cervical cancer patients with lymphatic invasion; M0, Cervical cancer patients without 
distant metastasis; M1, Cervical cancer patients with distant metastasis. The p-value shown is obtained 
from the comparison between the indicated groups by nonparametric t-test. *p<0.05, **p<0.01, ***p<0.001
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microenvironment that exerts certain 
regulatory effects on immunity. What role 
does the CD39 molecule, as a critical molecule 
of the adenosine metabolic pathway, play in 
the immune system? This study detected 
CD39 expression on the T cell surface in the 
peripheral blood of cervical cancer patients 
and conducted a correlation analysis with 
clinical information. 

The findings demonstrated that the 
expression of CD39 molecules in CD4 and 
CD8-positive T cells was related to clinical 
FIGO stage, lymph node metastasis, and 
distant metastasis in cervical cancer patients, 
as shown in Fig. 4. Patients with lymph 
node metastasis and distant metastasis had 
significant higher levels of CD39 expression 
in either CD4-positive or CD8-positive 

T cells than in those without lymph node 
metastasis and distant metastasis (Figs. 
4A-4D, p<0.0001, p<0.0001, p=0.0014, and 
p<0.0001, respectively). In addition, CD39 
expression was also associated with cervical 
cancer FIGO stage, with stage I showing 
the lowest expression level and stage IV 
showing the highest expression (Figs. 4E, 4F). 
Therefore, we suppose that patients with early 
and medium-term cervical cancer should 
have much lower CD39 expression in their 
T lymphocytes than in patients with more 
advanced cervical cancer.

Combined with the previous conclusions, 
we found that the number of CD8-positive 
T lymphocytes in patients with advanced 
cervical cancer was lowered, resulting in 
tumor progression and metastasis, in turn 

Fig. 4. Correlation between the expression of CD39 in T lymphocytes in the peripheral blood of cervical 
cancer patients with FIGO stage, lymph node metastasis and distant metastasis. A) The correlation 
between the expression of CD39 of CD4-positive T cells with lymph node metastasis; B) The correlation 
between the expression of CD39 of CD8-positive T cells with lymph node metastasis; C) The correlation 
between the expression of CD39 of CD4-positive T cells with distant metastasis; D) The correlation 
between the expression of CD39 of CD8-positive T cells with distant metastasis; E) The correlation 
between the expression of CD39 of CD4-positive T cells with FIGO stage; F) The correlation between 
the expression of CD39 of CD8-positive T cells with FIGO stage. FIGO, Federation International of 
Gynaecology and Obstetrics; N0, Cervical cancer patients without lymphatic invasion; N1, Cervical 
cancer patients with lymphatic invasion; M0, Cervical cancer patients without distant metastasis; M1, 
Cervical cancer patients with distant metastasis. The p-value shown is obtained from the comparison 
between the indicated groups by nonparametric t-test. *p<0.05, **p<0.01, ***p<0.001
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causing poor prognosis. The percentage of 
CD39+ T cells in patients with advanced 
cervical cancer was significantly higher than 
in those with early or medium-term cervical 
cancer. Our study demonstrated that the 
percentage of CD8+CD39+ T cells exhibits 
a negative correlation with the number of 
CD8-positive T lymphocytes (Fig. 5, r=-
0.3777, p=0.0125). In conjunction with the 
existing research, this study analyzed the 
correlation between the absolute number of 
T lymphocytes and the expression of CD39 on 
T lymphocytes with clinical information for 
cervical cancer patients. This study proposed 
and verified the correlation between CD39 
expression on T cells and clinical FIGO stage, 
lymph node metastasis, and distant metastasis 
in cervical cancer patients.

DISCUSSION

The immune system is an important system 
that generates the immune response and 
manifests immune function, with the roles 
of monitoring, defense, and regulation (14). 
The immune system not only recognizes 
the pathogens of foreign invasion, but also 
identifies and removes other hazardous 
components, such as tumor cells and aging 
cells in vivo. Under normal circumstances, 
mutated tumor cells are identified and 

removed by the bodỳ s immune system, but 
tumor cells in cancer patients escape the 
immune monitoring of the body due to the 
complexity of the tumor microenvironment, 
thereby promoting tumor advancement and 
even metastasis. How to effectively identify 
tumor cells and remove them has become one 
of the core challenges of cancer treatment 
(15, 16).

The immune system consists of a variety 
of components, including immune organs, 
immunocytes, and immune molecules. 
Lymphocytes serve as the main immunocytes 
and play important roles in the immune system 
(5). Lymphocytes can be divided into CD3-
positive T cells, NK cells, and B cells, wherein 
CD3-positive T cells can be divided into CD4 
and CD8-positive T cells. The CD4-positive 
T cells can be further divided into helper T, 
memory T, and regulatory T subsets (17, 18). 
Furthermore, macrophages, dendritic cells 
(DCs), and myeloid-derived suppressor cells 
(MDSCs) are also important immunocytes 
that assist in the immune system. The tumor 
microenvironment is a very complex internal 
environment, including not only cells such as 
tumor cells, immunocytes, and endothelial 
cells but also various cytokines and matrix 
components. Due to the complexity of 
immunocytes in the tumor environment, we 
cannot detect all immunocytes in real-time, so 
we used flow cytometry to detect CD3, CD4, 
CD8-positive T cells, NK cells, and B cells. 
The immune function of patients is evaluated 
by flow cytometry, thereby providing useful 
information for the clinic (19, 20).

T lymphocyte-mediated cellular immunity 
is an active immune response in the body. T 
lymphocytes perform a number of biological 
tasks, including killing target cells directly, 
assisting B cells in the production of 
antibodies, and generating cytokines (21-23). 
CD8-positive T cells are cytotoxic T cells 
that directly kill target cells (24). This study 
detected and analyzed T lymphocytes and 
their subsets. The results show that the absolute 
count of CD8-positive T lymphocytes and the 
CD4/CD8 ratio associated with cytotoxic T 

Fig. 5. The negative correlation between the 
percentage of CD8+CD39+ T cells with the number 
of CD8-positive T lymphocytes. The p-value 
shown is obtained from the analysis between the 
indicated groups by Person correlation analysis. 
*p<0.05, **p<0.01, ***p<0.001
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cells in patients̀  peripheral blood, are related 
to clinical information. Our study suggest 
that absolute number is a better parameter 
than the percentage, because there is no 
relationship between the percentages of CD8-
positive T lymphocytes with patients̀  FIGO 
stage, lymph node metastasis and distant 
metastasis. The total numbers of cytotoxic 
T cells in peripheral blood in tumor patients 
with early and medium-stage are higher than 
in those with the advanced stage suggesting 
that the number of cytotoxic T cells is related 
to prognosis, and patients who have more 
cytotoxic T cells in peripheral blood have a 
better prognosis. This work has effectively 
explained that cytotoxic T lymphocytes are the 
main performers of the bodỳ s immune system 
to kill tumor cells only when the lymphocyte 
base reaches a certain extent. If the number 
of CD8-positive T lymphocytes is very low, 
the immune system cannot kill tumor cells, 
also affecting subsequent treatment, including 
some immunogenic anti-treatments, such as 
PD-1 and cytotoxic T-lymphocyte antigen 4 
(CTLA-4) (25). Although peripheral blood 
lymphocyte subsets cannot accurately react 
to lymphocyte subsets in the tumor and 
tumor microenvironment, peripheral blood 
samples are convenient and accurate. In 
addition, the lymphocytes in the periphery 
and tumor are consistent, making peripheral 
blood lymphocyte subsets the most feasible 
assessment of the immune state of tumor 
patients (26-28).

We discovered a correlation between 
the absolute number of CD8-positive T 
lymphocytes in tumor patients and FIGO 
stage, lymph node metastasis, and distant 
metastasis, suggesting that this index is one 
of the independent factors of prognosis. We 
found that the absolute number of CD8-
positive T cells in cervical cancer patients 
is correlated with patient tumor progression, 
and there are fewer CD8-positive T 
lymphocytes in advanced patients. So, the 
immune function of patients is weak, being 
more conductive to the progression and 
metastasis of tumors, and these patients also 

have a worse prognosis. The ratio of CD4/
CD8, associated with the absolute count of 
CD8-positive T lymphocytes, is capable of 
reflecting the immunological function of 
cervical cancer patients, prompting prognosis. 
The CD4/CD8 ratio and absolute count of 
CD8-positive T lymphocytes together provide 
clinical information to promote follow-up 
treatment of patients. These two indicators 
are related to the tumor progression and 
metastasis, also independent factors for the 
prognosis of tumor patients. Patients with 
more CD8-positive T cells (relatively low 
CD4/CD8 ratios) in peripheral blood have a 
better prognosis. The more CD8-positive T 
lymphocytes there are in the peripheral blood, 
the better prognosis of patients. Additionally, 
our research revealed a correlation between 
clinical FIGO stage, lymph node metastasis, 
distant metastasis, and CD39 expression on 
T cells in cervical cancer patients. Patients 
with advanced cervical cancer should have 
significantly higher levels of CD39 expression 
in their T cells compared with those with 
early and medium-stage cervical cancer.

CD39 is the key molecule in adenosine 
metabolic pathways and is a negative immune 
regulatory factor. As a result, CD39 may also 
have the characteristics of negative immune 
regulation, which can cause the exhaustion of 
CD8-positive T cells by certain mechanisms 
or lead to a decrease in the number of CD8-
positive T lymphocytes, ultimately leading 
to tumor progression and metastasis. One 
study reported that the CD39 expression can 
identify whether CD8-positive T lymphocytes 
are exhausted, and other studies have also 
confirmed that CD39 and PD-1 can be co-
expressed at the T lymphocyte surface. 
CD39 molecules can also induce regulatory 
T cell transformation and formation (1). 
Combined with the discoveries of this study, 
we can suppose that CD39 expressed on the 
surface of CD8-positive T lymphocytes, as 
a negative regulatory molecule, can cause 
the exhaustion of CD8-positive T cells by 
certain signaling pathways, resulting in a 
corresponding reduction in the number of 
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CD8-positive T lymphocytes. In addition, 
CD39 can also further initiate the expression 
of some immune checkpoints in T cells, such 
as PD-1, therefore exerting a negative immune 
regulation function.

We hope that by detecting the lymphocyte 
subsets of the peripheral blood in tumor 
patients, it would be possible to provide more 
valuable information for clinics, and that a 
clinical treatment strategy can be developed 
according to the immune function state of each 
patient. Finally, patients can obtain optimized 
benefits from tests. In addition, this study also 
found that the CD39 expression and CD8-
positive T lymphocytes showed a negative 
correlation, providing a basis for subsequent 
clarification of CD39 as a negative regulator.
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