Int J Clin Exp Med 2017;10(6):9723-9728
www.ijcem.com /ISSN:1940-5901/1JCEM0050945

Original Article

Expression of CD105 and CD4*CD25*Foxp3* Treg
in peripheral blood of patients with non-small
cell lung cancer undergoing Endostar plus
chemotherapy and its significance

Xiaojing Tie, Fulian Qu, Peijie Liu, Fenggian Shen, Ling Gao, Zhenying Yi, Ning Li, Hongrui Zhang, Yan Zhang,
Zhigiao Xu

Department of Oncology, The Central Hospital of Kaifeng, Kaifeng, China
Received November 28, 2016; Accepted April 20, 2017; Epub June 15, 2017; Published June 30, 2017

Abstract: Objective: This study was designed to observe changes in peripheral blood CD105 and CD4*CD25*Foxp3*
regulator T cells (Treg) in patients with non-small cell lung cancer (NSCLC) who underwent Endostar plus chemother-
apy, and to evaluate the relationship between observation indexes and clinical therapeutic effects. Methods: A total
of 57 NSCLC patients were included into this study and randomly divided into two groups: observation group (n=29,
Endostar combined with chemotherapy), and control group (n=28, chemotherapy alone). Serum CD105 was de-
tected by enzyme-linked immunosorbent assay (ELISA), and CD4*CD25*Foxp3* Treg was detected by fluorescence
activated cell sorting (FACS). Results: The clinical effective rate was 72.41% (21/29) in the observation group and
42.86% (12/28) in the control group, and the difference in effective rate between these two groups was statistically
significant (P<0.05). The levels of CD105 and CD4*CD25*Foxp3* Treg in peripheral blood were significantly lower
in these two groups after treatment (P<0.05). After treatment, the decrease in CD105 and CD4*CD25*Foxp3* Treg
levels in peripheral blood was more significant in the observation group than that in the control group (P<0.05). In
the observation group, after four courses of chemotherapy, peripheral blood CD105 and CD4*CD25*Foxp3* Treg
levels were positively correlated with the curative effect; while these were not correlated with the curative effect in
the control group. Conclusion: Endostar combined with chemotherapy has a high therapeutic effect in the treatment
of NSCLC, and CD105 and CD4*CD25*Foxp3* Treg may serve as new indicators for predicting its therapeutic effect.
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Introduction tic drugs, Endostar combined with direct cyto-
toxic chemotherapeutic drugs has become an
effective pattern for tumor treatment. In 2005,

Endostar combined with chemotherapy is

The occurrence and development of tumors are
closely related to angiogenesis, and are also

associated with the escape of tumor cells from
immune surveillance. Endostar is a self-devel-
oped new recombinant human endostatin (rh-
endostatin) in China, which has a multiple-tar-
get anti-tumor angiogenesis effect [1]. The anti-
tumor angiogenesis effect of Endostar mainly
manifest as that: (1) Specifically exerting on
endothelial cells in new blood vessels and
induces apoptosis; (2) Regulating the expres-
sion of vascular endothelial growth factor and
the activity of proteolytic enzyme on the sur-
face of tumor cells, causing tumor to shrink or
hibernate. Because its mechanism is entirely
different from that of cytotoxic chemotherapeu-

approved by the Food and Drug Administration
of China to be used in first-line chemotherapy
for non-small cell lung cancer. Due to its good
effectiveness and safety, it has been widely
used in the treatments of gastrointestinal
tumors, ovarian cancers and breast cancers
now [2-5]. CD105, also known as endoglin, is
highly and specifically expressed in endothelial
cells in a variety of tumor tissues involved in the
formation of tumor blood vessels; and is closely
related to the occurrence and development of
tumors [6]. Studies have revealed that, CD105
was preferentially expressed in the activated
endothelial cells in the new blood vessels in
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tumor tissues, and is a more accurate indicator
to measure endothelial cell proliferation cur-
rently [5-10]. Therefore, in this study, this index
was chosen to evaluate antiangiogenic effects
of Endostar. Tregs is a T cell subset with regula-
tory function, can inhibit the immune response,
and plays an important role in maintaining the
stability of immune function, inhibiting toler-
ance and tumor immunity. As a specific molecu-
lar marker of regulatory T cells, Foxp3 transcrip-
tion factor plays an important role in regulating
the development of regulatory T cells [11, 12].
CD4*CD25*FoxP3* Treg can maintain immune
tolerance in patients with cancer. Hence, it is of
great significance in anti-tumor therapy. A study
has reported that, change in the positive rate of
CD4*CD25*Foxp3* Treg cells before and after
chemotherapy was related to the therapeutic
effect of chemotherapy. But few related litera-
tures have focused on this. A present study has
revealed that in addition to inhibiting angiogen-
esis, Endostar also has important effects on
the expression of many genes [12]. This study
aims to investigate the effects of Endostar
combined with chemotherapy on a tumor micro-
environment in patients with lung cancer.
Details are reported as follows.

Materials and methods
General information

From January 2013 to December 2015, a total
of 57 patients with advanced non-small cell
lung cancer (NSCLC), who were primarily treat-
ed in our department, was enrolled into this
study. The age of these patients ranged from
40 to 69 years old, with a median age of 58
years old. Among these patients, 25 patients
were in stage IlIA, 18 patients were in stage
IlIB, and 14 patients were in stage IV. Further-
more, among the 57 patients, 41 patients had
adenocarcinoma, 13 patients had squamous
cell carcinoma, and three patients had sarco-
matoid carcinoma. All diagnoses were con-
firmed by pathology and imaging. Before the
treatment, routine blood test, as well as liver
and kidney function tests, revealed no obvious
abnormalities; and their Karnofsky scores we-
re >70 points. These patients were randomly
divided into two groups: observation group
(n=29), and control group (h=28). All patients
provided a signed informed consent. Exclusion
criteria: Patients who were combined with
infectious diseases, autoimmune diseases and
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allergic diseases that have been verified to
lead to changes in CD4*CD25* Treg level were
excluded.

Therapeutic methods

In the observation group, the “paclitaxel + cis-
platin + Endostar” regimen was adopted: 135
mg/m? of paclitaxel, administered on day one;
75 mg/m? of cisplatin, administered on day
two; 15 mg of Endostar, administered on days
1-14. Three weeks of treatment was considered
as one course, and delayed treatment due to
adverse reactions should not be more than one
week. In the control group, the “paclitaxel + cis-
platin” regimen was adopted. The doses were
the same as those in the observation group. CT
was performed on each of the two courses to
evaluate for efficacy. For patients who had an
invalid outcome, chemotherapy regimen was
altered. All patients received at least four
courses of chemotherapy.

Main instruments and reagents

The RT6000 enzyme micro-plate reader was
purchased from Shenzhen Rayto. The S-CD105
kit was purchased from the United States of
America. Fluorescence activated cell sorting
(FACS) Calibur flow cytometry, CD4-FITC (fluo-
rescein isothiocyanate-labeled CD4), CD25-
APC (allophycocyanin-labeled CD25), Foxp3-PE
and the isotype control, and Human Foxp3
Buffer Set were all obtained from Becton,
Dickinson and Company (USA).

Detection methods

Serum index acquisition: In the morning two
days before chemotherapy and at the end of
the second and fourth course of chemotherapy,
3 ml of venous blood was withdrawn from each
subject. The collected blood was placed at
room temperature for four hours, centrifuged at
3,000 rpm for 10 minutes, and 1 ml of serum
was isolated. The serum was placed in a 1.5-ml
polypropylene glycol ester test tube, and stored
at-70°C in a refrigerator. Serum soluble CD105
levels were measured in batches by enzyme-
linked immunosorbent assay (ELISA; Genzyme,
USA). The experiment was carried out strictly
according to the instruction manual. Cytological
index detection: Fasting venous blood (3 ml,
each subject) was withdrawn two days before
treatment and at the end of the fourth course
of chemotherapy, respectively. The blood was
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Table 1. Comparison of clinical curative effect

Statistics processing

Groups Cases CR PR PD X2 .
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Figure 1. Comparison of CD4*CD25*Foxp3* Treg and CD105 levels in periph-

eral blood before and after treatment.

added with ethylenediamine tetraacetic acid
dipotassium salt (EDTA-K2) for anticoagulation,
and the cytological indexes were detected
using CytoFLEX flow cytometry (Backman
Coulter, USA), FACS Calibur flow cytometry,
CD4-FITC, CD25-APC, Foxp3-PE and the iso-
type control, and the Human Foxp3 Buffer Set.
All the above instruments and reagents were
obtained from Becton, Dickinson and Company
(USA).

Evaluation of curative effects and adverse re-
actions

With reference to the entity tumor curative
effect evaluation standard of the World Health
Organization (WHO), the curative effects were
classified into five levels: pathological complete
remission (pCR), clinical complete remission
(cCR), clinical partial remission (PR), stable dis-
ease (SD), and disease progression (PD).
Effective rate = (CR + PR)/number of cases x
100%.
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CD105 in the ovservation —
CD105 after the second cour-

in the observation group
group

the control group, and the
difference in effective rate
between these two groups
was statistically significant
(P<0.05, Table 1).

se in the observation group
se in the observation group

CD105 after the fourth cour-{

Comparison of CD105 levels
in peripheral blood before
and after treatment (Figure
1)

CD105 levels in peripheral blood were signifi-
cantly lower in patients after treatment in these
two groups (P<0.05). After treatment, the
decrease in CD105 levels in peripheral blood
was more significant in the observation group
than that in the control group (P<0.05, Table 2).

Comparison of the CD4*CD25*Foxp3* Treg lev-
els in peripheral blood before and after treat-
ment (Figure 1)

CD4*CD25*Foxp3* Treg levels in peripheral
blood were significantly lower after treatment in
these two groups (P<0.05). After treatment, the
decrease in CD4*CD25*Foxp3* Treg level in
peripheral blood was more significant in the
observation group than that in the control
group (P<0.05, Table 3).

Relationship between peripheral blood CD105
levels and curative effects

In the observation group, peripheral blood
CD105 levels was not correlated with the cura-
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Table 2. Comparison of CD105 levels in peripheral blood

before and after treatment (xts)

has two isomers: L-CD105 and
S-CD105. The latter is the soluble

CD105 component of CD105. Studies

Groups Time

The control group Before treatment
After treatment

The observation group Before treatment
After treatment

have revealed that CD105 was
preferentially expressed in endo-
thelial cells that have been activat-
ed and are involved in the forma-
tion of new blood vessels in tumor

5.31+1.10

4.65+1.10*

5.28+1.05
3.29+1.09* #

Note: *Compared with before treatment, P<0.05; #After treatment,
compared the observation group with the control group, P<0.05.

Table 3. Comparison of the CD4*CD25*Foxp3* Treg levels in
peripheral blood before and after treatment (x+s)

tissues, but was weakly expressed
or not expressed in normal tissue
vessels. At present, it is a relatively
accurate indicator for measuring
endothelial cell proliferation [7-10].
Yigin Ai et al. [14] reported that

Groups Time CD4"CD25"Foxp3*/CD4" serum CD105 levels in patients
The control group Before treatment 10.64+2.40 with nasopharyngeal carcinoma
After treatment 9.97+2.99* was higher than that in normal
The observation group Before treatment 10.49+2.48 subjects, and was significantly
After treatment 8.31+3.19% # decreased after radiotherapy. They

Note: *Compared with before treatment, P<0.05; #After treatment,
compared the observation group with the control group, P<0.05.

tive effect after two courses of chemotherapy,
but positively correlated with the curative effect
(r=0.553) after four courses of chemotherapy.
Furthermore, peripheral blood CD105 levels
in patients in the control group was not corre-
lated to the curative effect (r=0.162) after
treatment.

Relationship between peripheral blood
CD4*CD25*Foxp3* Treg levels and curative ef-
fects

In the observation group, peripheral blood
CD4*CD25*Foxp3* Treg levels were not corre-
lated with the curative effects after two
courses of chemotherapy, but was positively
correlated with curative efficacy (r=0.494)
after four courses of chemotherapy. The
CD4*CD25*Foxp3* Treg level in peripheral
blood in patients in the control group after
treatment was not correlated to the curative
effect (r=0.032).

Discussion

In recent years, the incidence and mortality of
lung cancer has continuously increased year by
year. A previous study revealed that the number
of micrangia in a tumor was closely correlated
to the growth and metastasis of the tumor [13].
CD105 is a component of transforming growth
factor-B (TGF-B) receptor complexes, which
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considered that CD105 can serve
as a new indicator for the detec-
tion of conditions of diseases in
patients with nasopharyngeal car-
cinoma before and after treatment. Chen Li et
al. [15] revealed that serum soluble CD105 lev-
els in patients with NSCLC was significantly
higher than that in the control group, and the
level of serum soluble CD105 in patients after
surgery was significantly lower than that before
surgery. Furthermore, Xianxiong Zou et al. [12]
reported that CD105 and CD34 protein expres-
sion levels were significantly lower in stomach
cancer patients who underwent the combined
treatment of Endostar and chemotherapy,
when compared with patients who underwent
chemotherapy alone; and the differences in
metastasis- and apoptosis-related indicators
between these two groups were statistically
significant. They considered that Endostar com-
bined with chemotherapy could effectively
inhibit tumor vascular formation, invasion and
metastasis; promoting tumor cell apoptosis.

The occurrence of malignant tumors is also cor-
related to the escape of tumor cells from
immune surveillance. Treg is a T cell subset
with regulatory function that can inhibitimmune
response and maintain the stability of its own
immune function under normal conditions [11,
16]. Transcription factor Foxp3 is specifically
expressed in Tregs. Among these, suppressor T
cells, mainly, CD4*CD25*Foxp3* Treg cells, play
an important role in tumor immunity [17-19].
Previous studies [20-22] have revealed that in
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the occurrence and development of malignant
tumors, with the increase in the number and
function of CD4*CD25*Foxp3* Tregs, an im-
mune escape environment was formed and
provided to tumors. Rong Yu et al. [23] reported
that the change in the positive rate of
CD4*CD25*Foxp3* Tregs in peripheral blood in
patients with advanced ovarian cancer before
and after chemotherapy was correlated to the
therapeutic effect of chemotherapy, which can
serve as a predictor for predicting the curative
effect of chemotherapy.

The results of this study revealed that the clini-
cal effective rate was significantly higher in the
observation group than in the control group
(72.41% vs. 42.86%).

In this study, the levels of CD105 and
CD4*CD25*Foxp3* Treg in the peripheral blood
in patients in the observation and control
groups after treatment were compared with the
levels before treatment, although the extent of
decrease were not very significant, but the dif-
ferences were just statistically significant.
Furthermore, the extent of decrease in the
observation group was more significant than in
the control group. This proves that, Endostar
may induce the phenomenon through an
unknown mechanism. Endostar may affect
tumor microenvironment and change immune
function by inhibiting angiogenesis. However,
this still needs further study to confirm.

In this study, peripheral blood CD105 and
CD4*CD25*Foxp3* Treg levels were correlated
with the curative effect in the observation
group. This was consistent with the results of a
previous study [23]. In the observation group,
peripheral blood CD105 and CD4*CD25*Foxp3*
Treg levels were not correlated with the cura-
tive effect after two courses of chemotherapy,
but there was a correlation between these two
after four course of chemotherapy. This sug-
gests that Endostar may improve anti-tumor
curative efficacy through the persisting action
of the long-term treatment course.

Anti-angiogenesis drugs combined with chemo-
therapy has become an effective pattern of
cancer treatment. However, a number of stud-
ies have suggested that the characteristics of
this kind of drugs inhibited the growth of tumor
blood vessels. Furthermore, its curative effects
become more significant with the increase in
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the number of courses, but these could not rap-
idly reduce the volume of tumors in a short
period of time [20, 24]. Due to delay and non-
synchronization, routine imaging evaluation
system based on tumor volume changes can-
not reflect the curative efficacy of anti-angio-
genesis drugs in real time. Therefore, searching
for an effective evaluation index has become
an important research direction. This study
revealed that in patients who underwent
Endostar combined with chemotherapy, periph-
eral blood CD105 level was correlated to cura-
tive efficacy. This suggests that CD105 may
serve as an indicator to monitor the curative
effect of anti-angiogenesis drugs. In this study,
in patients who underwent chemotherapy
alone, a relationship between CD105 and
CD4*CD25*Foxp3* Treg levels and the curative
effect was not found. These needs to be further
observed in large-sample studies.
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