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> Objective: To study the correlation between 
depression and blood cytokine levels in lung can-
cer patients.
Methods: 92 patients with advanced lung cancer 
were evaluated for depression using the scoring 
index of depression self-rating scale. Lack of 
depression (n=24), mild depression (n=45), and 
moderate depression (n=23) were found in the 
cohort. Meanwhile, 40 healthy subjects were 
selected as the control group. The levels of IL-10, 
IL-6, IL-8, and TNF-α in each group were detected 
by sandwich enzyme-linked immunosorbent 
assays, and their correlation with the degree of 
depression was analyzed.
Results: The levels of IL-10, IL-6, IL-8, and TNF-α 
were all higher than those in the control group 
(P<0.05). Moreover, the depression statuses 
of patients with lung cancer were positively 
correlated with IL-10, IL-6, and TNF-α levels 
(r = 0.705, 0.301, and 0.446, P<0.01); however, the 
level of IL-8 was not relevant (r=0.136, p>0.05).
Conclusion: Serum levels of IL-10, IL-6, and 
TNF-α are associated with depression scoring in 
patients with lung cancer. <
Key words: cytokines, depression, lung cancer.

of the immune system to identify and 
kill tumor cells, thereby affecting the curative effect of chemotherapy 
drugs that increase the frequency of adverse reactions, ultimately lea-
ding to shortened survival time [3, 4]. Studies have shown that patient 
depression and quality of life are related to changes in the levels of 
certain cytokines in the body [5]. However, the mechanisms involved 
have not yet been fully elucidated. By investigating IL-10, IL-6, IL-8, 
and TNFα serum levels, this study preliminarily discusses the relation-
ship of these cytokines and lung cancer patients with depression [6].

Materials and Methods

General information
A total of 92 patients (59 males and 33 females) with advanced lung 
cancer, aged 38-72 years, with a median age of 58 years old, were 
recruited from May 2014 to May 2016. The pathological types were: 
29 cases of squamous carcinoma, 54 cases of adenocarcinoma, and 9 
cases of other types. The clinical staging was: 10 stage IIIA patients, 
26 IIIB patients, and 56 patients at stage IV. The Self-Rating Depres-
sion Scale (SDS) score index made it possible to define three groups 
of patients: 24 patients had no depression, 45 had mild depression, 
23 had moderate depression, and no patients had severe depression.
The exclusion criteria were the following: other serious physical and 
mental illnesses; brain metastases upon the evaluation of depression; 
severe cognitive and intellectual disabilities; junior middle school cul-
ture; and patients with difficulty with communication.
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Introduction

Lung cancer is one of the most common malignant 
tumors. In recent years, the incidence and mortality 
of global lung cancer have increased, especially in 
China and other economically advanced countries 
[1]. Moreover, depression is common in patients with 
advanced cancer who suffer from mental illness while 
suffering from physical pain [2]. To improve patient 
life quality, prolonging the survival time is the aim of 
advanced cancer treatment. Furthermore, the patient 
quality of life may be affected by depression, anxiety, 
and other negative emotions, which interfere with 
treatment adherence and eventually reduce the ability 
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Depression is a common mental disorder with various 
causes. It manifests with significant and lasting low 
mood as its main clinical feature. Serious depression 
can be marked by suicidal thoughts and behavior. More-
over, depression is highly common in cancer patients, 
with an incidence of 39%–55% in patients with lung 
cancer in China. Anxiety and depression are common 
in patients with malignant tumors. However, effective 
methods to improve the mental state of patients have 
not been fully recognized and implemented [8-11]. The 
patient quality of life may be affected by depression, 
anxiety, and pain. This may reduce patient satisfac-
tion and interfere with treatment adherence, possibly 
leading to an increased fatality rate. Thus, the medical 
staff should take effective treatment measures to fight 
depression [12, 13]. Unfortunately, the incidence of 
depression is high, and, although it is closely related 
to the prognosis, it is often neglected in clinical work.
In recent years, along with advances in social medi-
cine and medical technology in fields such as surgery, 
radiotherapy, and chemotherapy, the use of biologics 
for treating malignant tumors has led to major pro-
gress, and the 5-year survival rate of patients with 
tumors has clearly improved. The issue of depression 
in cancer patients is getting increasing attention [14-
16]. Interestingly, several studies have confirmed that 
cytokines, neurotransmitters, and hormones are related 
through extensive and close-contact networks, often 
when inflammation processes are present. The levels 
of the inflammatory cytokines IL-10, IL-6, IL-8, and 
TNF-α were therefore analyzed in the present study. 
Our results in lung cancer patients with depression show 
that IL-6, IL-10, and TNF-α levels are higher than those 
in healthy individuals, with an increasing trend when 
depression is more severe. IL - 6, IL-10, and TNF-α 
levels were found to be closely related to the degree of 
lung cancer and of depression, and one can hypothesize 
that they participate in the development of lung cancer 
and depression [17-23].
Patients with lung cancer and depression are in a state 
of immune activation. IL-1β, IL-6, IL-10, TNF-α coud 
act through the hypothalamus pituitary adrenal axis 
(HPA) involved in the pathogenesis of depression [8, 
9]. IL-6, IL-10, an increased level of TNF-α activity 
can induce the secretion of adrenal hormone relea-
sing hormone by the hypothalamus [24-26], resulting 
in excessive HPA activity and leading to depressive 
symptoms and depression in patients with lung cancer. 
IL-8 level was found to be relatively elevated in lung 
cancer patients as compared to healthy individuals, 
but but no significant correlation with depression level 
was found. 

Method

Depression score
We used the SDS after the patient was diagnosed for the first time. 
Depression was assessed according to the SDS score index (score index = 
score/highest score 80 points): SDS score less than 50% = not depression; 
50%-60% = mild depression; 60%-70% = moderate depression, and >70% 
= severe depression. At the same time, 40 healthy individuals with no 
depression were assessed using SDS and were used as the control group.

Cytokine detection
Fasting venous blood (5 mL) was collected from the patients in the 
morning. Blood samples were then centrifuged at 4000 rpm/min 
for 10 min. After discarding cell pellets, serum were kept at -70 °C 
until further use. The IL-10, IL-6, IL-8, and TNF-α serum levels were 
detected and quantified by using double-antibody sandwich ELISA 
ELISA kits were purchased from Biosome (XX, XX, USA).

Statistical analysis

We used the SPSS 19.0 software for statistical analysis. The mean and 
standard deviation of ELISA data were calculated and the variance and 
t-test were used for significance analysisi. Pearson correlation coef-
ficient was used to analyze the correlation between the levels of cyto-
kines and depression. P<0.05 was considered statistically significant.

Results

Changes in serum cytokine levels.
The levels of IL-10, IL-6, IL-8, and TNF-α in patients with different 
degrees of depression were statistically different from those in the 
control group (P<0.05). Moreover, statistically significant differences 
existed in the IL-10 levels of patients with depression (P<0.05). A statis-
tically significant difference was found between IL-6 and TNF-α levels 
in patients without depression compared with those with mild depres-
sion and moderate depression (P<0.05). Additionally, no statistically 
significant difference was found between mild and moderate depression 
(P>0.05). Lastly, no statistically significant difference existed between 
the IL-8 levels of patients with depression (P>0.05) (Table 1). 

Correlation analysis between the degree of depression and cytokine 
levels
Pearson correlation analysis showed that, in patients with lung can-
cer, the IL-6, IL-10, and TNF-α levels and degree of depression are 
positively correlated (r=0.705, 0.301, 0.446, respectively; P<0.01). By 
contrast, IL-8 level and the degree of depression showed no obvious 
correlation (r=0.136, P>0.136).

Discussion

Cancer is a common disease that severely threatens human life and 
causes physical, psychological, and spiritual trauma to patients [7]. 



m/s, vol. 34 (focus issue, F1), october 2018  115

SY
NT

HÈ
SE

RE
VU

ES

moderate carpal tunnel syndrome: A randomized controlled trial. Am J Phys 
Med Rehabil 2017.

 13.  Herst PM, Rowe MR, Carson GM, et al. Functional Mitochondria in Health and 
Disease. Front Endocrinol (Lausanne) 2017; 8: 296.

 14.  Mercadante S, Girelli D, Casuccio A. Sleep disorders in advanced cancer 
patients: prevalence and factors associated. Support Care Cancer 2004; 
12(5): 355-359.

 15.  Elhabiby MM, Radwan DN, Okasha TA, et al. Psychiatric disorders among a 
sample of internally displaced persons in South Darfur. Int J Soc Psychiatry 
2015; 61(4): 358-362.

 16.  Salminen E, Clemens KE, Syrjanen K, et al. Needs of developing the skills 
of palliative care at the oncology ward: an audit of symptoms among 203 
consecutive cancer patients in Finland. Support Care Cancer 2008; 16(1): 
3-8.

 17.  Rice G E, Scholz-Romero K, Sweeney E, et al. The Effect of Glucose on the 
Release and Bioactivity of Exosomes From First Trimester Trophoblast Cells. J 
Clin Endocrinol Metab 2015; 100(10): E1280-E1288.

 18.  Jiang C, Tong Z, Fang WL, et al. Microrna-139-5p Inhibits Epithelial-
Mesenchymal Transition and Fibrosis in Post-Menopausal Women with 
Interstitial Cystitis by Targeting LPAR4 via the PI3K/Akt Signaling Pathway. J 
Cell Biochem 2017.

 19.  Song JH, Kang HB, Park SH, et al. Extracts of Porphyra tenera (Nori Seaweed) 
Activate the Immune Response in Mouse RAW264.7 Macrophages via 
NF-kappaB Signaling. J Med Food 2017; 20(12): 1152-1159.

 20.  Ko CY, Liu YP. Disruptions of sensorimotor gating, cytokines, glycemia, 
monoamines, and genes in both sexes of rats reared in social isolation can 
be ameliorated by oral chronic quetiapine administration, Brain Behav 
Immun 2016; 51: 119-130.

 21.  Chen W, Zhao B, Jiang R, et al. Cytokine Expression Profile in Aqueous Humor 
and Sera of Patients with Acute Anterior Uveitis. Curr Mol Med 2015; 15(6): 
543-549.

 22.  Quagliato LA, Nardi AE. Cytokine alterations in panic disorder: A systematic 
review. J Affect Disord 2018; 228: 91-96.

 23.  Sim MO, Lee HI, Ham JR, et al. Anti-inflammatory and antioxidant effects of 
umbelliferone in chronic alcohol-fed rats. Nutr Res Pract 2015; 9(4): 364-
369.

 24.  Li YH, Fu HL, Tian ML, et al. Neuron-derived FGF10 ameliorates cerebral 
ischemia injury via inhibiting NF-kappaB-dependent neuroinflammation 
and activating PI3K/Akt survival signaling pathway in mice. Sci Rep 2016: 6: 
19869.

 25.  Kogan M, Deshmane S, Sawaya BE, et al. Inhibition of NF-kappaB activity by 
HIV-1 Vpr is dependent on Vpr binding protein. J Cell Physiol 2013; 228(4): 
781-790.

 26.  Gulizibaer M, Hu Y, Chen F, et al. Association of single nucleotide 
polymorphisms of IL-6 gene with longevity in Uyghurs in Xinjiang. Zhonghua 
Yi Xue Za Zhi 2015; 95(42): 3428-3431.

In conclusion, this study shows that levels of IL-10, IL 6, and TNF α are 
more elevated in lung tumor patients than in healthy individuals and 
that they can be positively correlated to the depression scoring index. 
Our work suggests a strong interplay between anti-tumor immunity, 
inflammation process and elements from the nervous system. ‡
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Patient Group Number IL-10 IL-6 IL-8 TNF-a

No depression 24 68.36±8.83 49.37±3.63 27.35±1.93 162.95±5.56

Mild depression 45 105.8±11.78 51.35±2.95 37.36±1.57 169.91±9.7

Moderate depression 23 106,63±9.83 51.65±2.32 37.89±1.55 175.9±10.33

Healthy individuals 40 59.05±8.32 39,97±3.03 26.06±1.71 150.33±9.96

Table 1. Serum cytokine levels in each group. (mean ± sd, pg/mL).
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