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ABSTRACT

Objective: To explore the correlation between contents of serum transforming growth
factor b1 (TGF-b1) and interleukin-6 (IL-6) and acute radiation pneumonitis (RP) in
patients with lung cancer.
Methods: A total of 138 patients with non-small cell lung cancer receiving three-
dimensional conformal radiation therapy in our hospital from May 2012 to October
2015 were selected as the research objects. According to the presence or absence of RP in
the process of radiotherapy, those patients were divided into the RP group and non RP
group to detect the contents of TGF-b1 and IL-6 in serum.
Results: Before radiotherapy, there was no significant difference in the serum contents of
TGF-b1 and IL-6 in the RP group and non RP group. At weeks 2, 4, 6, 8 and 10 after
radiotherapy, the serum contents of TGF-b1 and IL-6 in patients of the RP group were all
higher than those in the non RP group. Differences of the contents of TGF-b1 and IL-6 in
each time point after radiotherapy between two groups had statistical significance
(P < 0.05). In RP group, the higher the RP grade was, the more the serum contents of
TGF-b1 and IL-6 became. Differences of the contents of TGF-b1 and IL-6 in patients
with different RP grade were statistically significant in each time point (P < 0.05).
Conclusions: In the process of radiotherapy, the increase of the serum contents of TGF-
b1 and IL-6 in patients with lung cancer is closely related to the occurrence of acute RP.
1. Introduction

Lung cancer is one of malignant tumors with the highest
incidence rate in our country, in which non-small cell lung
cancer is the most common type. The disease has a lower rate in
early diagnosis, and most patients already developed into the
locally advanced stage at diagnosis[1,2]. Concurrent
chemoradiotherapy is the standard therapeutic regimen for the
treatment of non-small cell lung cancer in locally advanced
stage. The ray in radiation can kill cancer cells as well as injury
the normal cells, and then cause the occurrence of radiation
pneumonitis (RP)[3]. RP is a relatively common complication
occurring in patients with lung cancer in the radiation process,
and its main clinical symptoms are cough, anhelation,
dyspnea, etc. Severe patients will suffer from respiratory
failure. Acute RP refers to radiation pneumonitis that happens
within 90 days from the beginning of radiotherapy, while
advanced RP refers to radiation pneumonitis that happens after
90 days from the beginning of radiotherapy[4].

Local pathological features of RP including inflammatory
cell infiltration and interstitial fibrosis will cause lung functions
injury in patients with lung cancer and influence conditions of
prognosis[5,6]. At present, RP has already become the main factor
limiting radiotherapy dose, which will further impact the killing
effect of radiotherapy on lung carcinoma cell and the survival
time of lung cancer patients. In clinical practice, the diagnosis
of RP mainly depends on X-ray, CT scan and other imaging
methods. transforming growth factor b1 (TGF-b1) and
interleukin-6 (IL-6) are the import in-vivo cell factors, which
respectively involve in the regulation of organizing fibrosis
process and inflammatory response process, and are related to
pathological process of acute RP. In this study, we analyzed the
correlation between serum contents of TGF-b1 and IL-6 and
acute RP in patients with lung cancer.
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Table 1

Serum contents of TGF-b1 (mg/L) in patients of the RP group and non RP

group before and after radiation treatment.

Time RP group Non RP group P

Before radiotherapy 4.29 ± 0.61 4.41 ± 0.55 > 0.05
Week 2 after radiotherapy 6.51 ± 0.88 4.82 ± 0.58 < 0.05
Week 4 after radiotherapy 7.96 ± 1.03 5.04 ± 0.72 < 0.05
Week 6 after radiotherapy 8.73 ± 1.22 4.95 ± 0.66 < 0.05
Week 8 after radiotherapy 9.31 ± 0.94 5.26 ± 0.75 < 0.05
Week 10 after radiotherapy 10.76 ± 1.65 5.37 ± 0.81 < 0.05

Table 2

Contents of serum IL-6 (ng/L) in patients of the RP group and non RP

group.

Time RP group Non RP group P

Before radiotherapy 45.2 ± 7.1 43.1 ± 6.7 > 0.05
Week 2 after radiotherapy 59.2 ± 8.8 44.8 ± 7.2 < 0.05
Week 4 after radiotherapy 77.1 ± 10.3 50.1 ± 6.4 < 0.05
Week 6 after radiotherapy 94.4 ± 11.8 47.6 ± 7.1 < 0.05
Week 8 after radiotherapy 120.6 ± 16.7 53.1 ± 8.9 < 0.05
Week 10 after radiotherapy 133.7 ± 19.3 52.1 ± 7.2 < 0.05
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2. Materials and methods

2.1. Research objects

A total of 138 patients with non-small cell lung cancer
receiving three-dimensional conformal radiation therapy in our
hospital from May 2012 to October 2015 were selected as the
research objects. Inclusion criteria included: (1) patients were
diagnosed with advanced non-small cell lung cancer through
pathological examination or cytologic examination; (2) patients
conformed to the indications of radiotherapy and could tolerate
radiotherapy; (3) patients' expecting life span was over 6 months
at diagnosis; (4) patients have no chronic obstructive pulmonary
disease, bronchial asthma and other diseases; (5) patients had
complete medical records; (6) patients' serum specimens were all
kept every week before and after radiotherapy; (7) the study was
approved by Hospital Ethics Committees and patients signed the
informed consent. The grouped patients consisted of 83 males
and 53 females with the mean age of (56.5 ± 8.3) years and body
mass index of (21.5 ± 3.9) kg/m2.

2.2. The diagnosis of RP and grouping

Radioactive damage evaluation criterions made by American
Radiation Therapy Oncology Group (RTOG) were used to di-
agnose RP. The standards were described as follow: (1) no
obvious change was considered as Grade 0; (2) slight dry cough
or dyspnea after tired work was considered as Grade I; (3)
continuous cough or dyspnea after light activity and required
antitussive drugs were considered as Grade II; (4) antitussive
drug cannot effectively relive dry cough, patient showed dys-
pnea in resting state, or imageology showed changes were
considered as Grade III; (5) patients with severe dyspnea that
required mechanical ventilation or uninterrupted oxygen were in
Grade IV. Patients in Grades II–IV were diagnosed with RP and
included in the RP group. Patients in Grade 0 and Grade I were
included in the non RP group.

2.3. Detection methods of clinical index

Serum specimens before and two cycles after radiotherapy
were collected. TGF-b1 and IL-6 kits (Shanghai Westang Bio-
Tech Co., Ltd) were used to detect the contents of TGF-b1
and IL-6 in serum.

2.4. Statistical methods

SPSS 20.0 was used to input data and process statistical
analysis. Measurement data were tested by homogeneity of
variance. After this, data conformed to normal distribution were
conducted with t-test or ANOVA, while data conformed to
skewed distribution were conducted with nonparametric rank-
sum test. Differences were statistically significant (P < 0.05).

3. Results

3.1. Serum content of TGF-b1 in patients of the RP
group and non RP group

Before radiotherapy, there was no significant difference in
the serum content of TGF-b1 [(4.29 ± 0.61) vs. (4.41 ± 0.55) mg/
L] in patients of the RP group and non RP group. At weeks 2, 4,
6, 8 and 10 after radiotherapy, the serum contents of TGF-b1
[(6.51 ± 0.88) vs. (4.82 ± 0.58) mg/L, (7.96 ± 1.03) vs.
(5.04 ± 0.72) mg/L, (8.73 ± 1.22) vs. (4.95 ± 0.66) mg/L,
(9.31 ± 0.94) vs. (5.26 ± 0.75) mg/L, (10.76 ± 1.65) vs.
(5.37 ± 0.81) mg/L] in patients of the RP group were all higher
than those in the non RP group. Contents of TGF-b1 in each
time point after treatment between two groups had statistical
significance (P < 0.05) (Table 1).
3.2. Content of serum IL-6 in patients of the RP group
and non RP group

Before radiotherapy, the contents of serum IL-6 in patients of
the RP group and non RP group had no significant difference
(P > 0.05). At weeks 2, 4, 6, 8 and 10 after radiotherapy, the
contents of serum IL-6 [(59.2 ± 8.8) vs. (44.8 ± 7.2) ng/L,
(77.1 ± 10.3) vs. (50.1 ± 6.4) ng/L, (94.4 ± 11.8) vs. (47.6 ± 7.1)
ng/L, (120.6 ± 16.7) vs. (53.1 ± 8.9) ng/L, (133.7 ± 19.3) vs.
(52.1 ± 7.2) ng/L] in patients of the RP group were all higher
than those in the non RP group. Differences of the contents of
serum IL-6 in each time point after radiotherapy between the two
groups were statistically significant (P < 0.05) (Table 2).
3.3. Contents of serum TGF-b1 in patients with different
RP grades

The contents of serum TGF-b1 [(4.41 ± 0.55) vs.
(4.18 ± 0.64) vs. (4.30 ± 0.62) mg/L] in patients of RP Grade II,
RP Grade III and RP Grade IV showed no significant differences
(P > 0.05). At weeks 2, 4, 6, 8 and 10 after radiotherapy, the
contents of serum TGF-b1 in patients of RP Grade II, RP Grade
III and RP Grade IV were different. The higher RP grades led to
the more contents of serum TGF-b1 [(5.22 ± 0.72) vs.
(6.31 ± 0.89) vs. (7.67 ± 0.95) mg/L, (6.87 ± 0.83) vs.
(7.76 ± 0.94) vs. (9.41 ± 1.36) mg/L, (7.31 ± 1.04) vs.
(8.45 ± 1.30) vs. (9.85 ± 1.45) mg/L, (8.03 ± 1.12) vs.
(9.22 ± 0.79) vs. (11.32 ± 1.32) mg/L, (8.74 ± 0.93) vs.
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(11.03 ± 1.61) vs. (13.68 ± 1.56) mg/L]. Differences of the
contents of TGF-b1 in each time point after treatment in patients
with different RP grades had statistical significance (P < 0.05)
(Table 3).
Table 3

Contents of serum TGF-b1 (mg/L) in patients of different RP grades.

Time RP Grade II RP Grade III RP Grade IV P

Before
radiotherapy

4.41 ± 0.55 4.18 ± 0.64 4.30 ± 0.62 > 0.05

Week 2 after
radiotherapy

5.22 ± 0.72 6.31 ± 0.89 7.67 ± 0.95 < 0.05

Week 4 after
radiotherapy

6.87 ± 0.83 7.76 ± 0.94 9.41 ± 1.36 < 0.05

Week 6 after
radiotherapy

7.31 ± 1.04 8.45 ± 1.30 9.85 ± 1.45 < 0.05

Week 8 after
radiotherapy

8.03 ± 1.12 9.22 ± 0.79 11.32 ± 1.32 < 0.05

Week 10 after
radiotherapy

8.74 ± 0.93 11.03 ± 1.61 13.68 ± 1.56 < 0.05
3.4. Contents of serum IL-6 in patients with different RP
grades

The contents of serum IL-6 [(46.4 ± 6.1) vs. (44.1 ± 7.7) vs.
(44.8 ± 7.3) ng/L] in patients of RP Grade II, RP Grade III and
RP Grade IV had no significant difference (P > 0.05). At weeks
2, 4, 6, 8 and 10 after radiotherapy, the contents of serum IL-6 in
patients of RP Grade II, RP Grade III and RP Grade IV became
different. Besides, higher RP grades made more contents of
serum IL-6 [(51.2 ± 7.6) vs. (58.5 ± 9.1) vs. (64.2 ± 10.2) ng/L,
(70.4 ± 8.9) vs. (78.3 ± 10.8) vs. (84.7 ± 11.6) ng/L,
(79.7 ± 10.3) vs. (98.7 ± 11.3) vs. (110.3 ± 14.3) ng/L,
(100.3 ± 15.4) vs. (118.4 ± 19.3) vs. (139.4 ± 28.5) ng/L,
(116.7 ± 23.1) vs. (135.1 ± 20.5) vs. (149.5 ± 24.1) ng/L].
Differences of the contents of IL-6 in each time point after
treatment in patients with different RP grades had statistical
significance (P < 0.05) (Table 4).
Table 4

Contents of serum IL-6 (ng/L) in patients with different RP grades.

Time RP Grade II RP Grade III RP Grade IV P

Before
radiotherapy

46.4 ± 6.1 44.1 ± 7.7 44.8 ± 7.3 > 0.05

Week 2 after
radiotherapy

51.2 ± 7.6 58.5 ± 9.1 64.2 ± 10.2 < 0.05

Week 4 after
radiotherapy

70.4 ± 8.9 78.3 ± 10.8 84.7 ± 11.6 < 0.05

Week 6 after
radiotherapy

79.7 ± 10.3 98.7 ± 11.3 110.3 ± 14.3 < 0.05

Week 8 after
radiotherapy

100.3 ± 15.4 118.4 ± 19.3 139.4 ± 28.5 < 0.05

Week 10 after
radiotherapy

116.7 ± 23.1 135.1 ± 20.5 149.5 ± 24.1 < 0.05
4. Discussion

In the aforementioned study, we analyzed the correlation
between the serum contents of TGF-b1 and IL-6 and acute RP in
patients with non-small cell lung cancer in the process of
radiotherapy. Acute RP is a common complication occurring in
patients with non-small cell lung cancer in the process of
radiotherapy, with an incidence rate of 13%–37%, as well as the
important factor to limit radiotherapy dose and affect
radiotherapeutic effect[7–9]. At present, the means of diagnosis for
RP are quite limited, which mainly required to combine clinical
symptoms and image examinations to conducted diagnosis.
Clinical symptoms of RP are mainly low-grade fever, anhela-
tion, continuous dry cough, chest distress and other non-specific
symptoms, which cannot provide powerful grounds for the
clinical diagnosis. Although image examinations can provide
bases for the diagnosis of the disease after the clinical symptoms
aggravated, most patients missed the most ideal time for effec-
tive treatment, which means the risk of developing into respi-
ratory failure greatly increases and the prognosis becomes
poor[10,11].

The pathological feature of RP is the inflammatory response
caused by radiation damage. Locally compounded and secreted
inflammatory mediators and cell factors can lead to epithelium
damage in pulmonary alveoli and induce pulmonary interstitial
fibrosis, which, in turn, leads to the occurrence of respiratory
symptoms and the damage of lung function[12–14]. TGF-b1 is
widely distributed in multiple organs and tissues in the body,
which regulate the process of organizing fibrosis by
combining with TGF-bII. In the development process of RP,
TGF-b1 can stimulate the synthesis of fibrocyte, secrete matrix
protein and increase interstitial matrix protein and collagen
deposition as well as aggravate pulmonary fibrosis and lung
injury[15,16]. Under the physiological conditions, locally
generated TGF-b1 is mainly limited in lung tissues, which will
not enter the blood circulation. Under the effect of
radioactivity, the synthesis and secretion of TGF-b1 increases
and the local tissues were damaged, then the overproduced
TGF-b1 enters blood circulation[17,18]. We detected the content
of serum TGF-b1 in patients with non-small cell lung cancer
and discovered that the occurrence of RP would lead to an
abnormal increase in the content of serum TGF-b1 in the process
of radiotherapy. Besides, the higher the RP grade was, the more
the content of serum TGF-b1 would become.

IL-6 is a cell factor with multiple biological activities.
Mononuclear macrophages and lymphocytes in local lung tis-
sues can synthesize and secrete IL-6[19]. Under the acute state of
pulmonary injury caused by radioactive rays, the synthesis and
secretion of IL-6 in local tissues increase obviously and have
strong inflammation-causing effects, which can promote the
recruitment and activation of various inflammatory cells in
pulmonary alveoli, as well as increase the secretion of tumor
necrosis factor-a, IL-1b, IL-8 and other inflammatory factors,
and then mediate the cascade amplification of inflammatory
responses in lung tissues[20,21]. We tested the contents of serum
IL-6 in patients with non-small cell lung cancer and discov-
ered that the contents of serum IL-6 at weeks 2, 4, 6, 8 and 10
after treatment in patients of the RP group were obviously higher
than those in the non RP group. The higher the RP grade is, the
more the content of serum IL-6 becomes. It can be concluded
that the occurrence of RP in the process of radiotherapy will lead
to the abnormal increase in the content of serum IL-6 in the
patients, and the higher the RP grade is, the more the content of
serum IL-6 will be.

In conclusion, the increase of the serum contents of TGF-b1
and IL-6 is closely related to the occurrence of acute RP in
patients with lung cancer in the process of radiotherapy.
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