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Abstract: Objective To study the relationship between serum interleukin 6 (IL-6) and 
sustained attention in patients with alcohol use disorders( AUD )and provide evidence for 
improving the sustained attention of patients with AUD. Methods Forty-seven patients 
with AUD and 47 healthy patients from May 2020 to October 2020 in Mental Hospital of 
Yunan Province were selected as the study group and the control group. The IL-6 and the 
visual and auditory attentional performance test (IVA-CPT) were compared between the 
two groups, and the relationship between IL-6 and IVA-CPT in AUD patients was 
analyzed by Pearson's linear correlation method. Results The IL-6 of the study group was 
significantly higher than that of the control group, and the difference was statistically 
significant (P<0.05). The correct number of IVA-CPT in the study group was 
significantly lower than that of the control group, and the number of errors, omissions, 
and response time of IVA-CPT were significantly higher than those of the control group. 
The differences were statistically significant (P<0.05). According to the analysis of 
Pearson linear correlation method, there is no correlation between IL-6 and IVA-CPT 
correct number, error number, and missed number (P>0.05). IL-6 and IVA-CPT reaction 
time are negatively correlated (P<0.05). Conclusion The IL-6 of patients with AUD has a 
certain relationship with sustained attention. Clinically, the level of IL-6 can be reduced 
to improve the sustained attention of patients with AUD. 

1. Introduction 

Alcohol use disorders (AUD) are the most common and severe mental disorders in developed 
countries [1]. Alcohol use causes 5.9% of deaths (7.6% in male, 4.0% in female), among the alcohol 
-related deaths, the primary cause is cardiovascular disease [2]. IL-6 is a multifunctional lymphokine, 
which plays an important role in information transmission, activation and immune regulation, and 
intensification and inhibition of inflammatory response [3]. It is often at a high level in mental 
disorders. However, the relationship between IL-6 and sustained attention in patients with AUD has 
not been clearly studied. Therefore, this article conducts a detailed analysis of the relationship 
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between IL-6 and sustained attention in patients with AUD, and provides a theoretical basis for 
improving patients' sustained attention and reducing cognitive impairment in AUD. 

2. Introduction 

2.1 Research Object 

The 47 patients with alcohol use disorder in Mental Hospital of Yunan Province from May 2020 
to October 2020 were selected as the study group. The study group had 22 males and 25 females; 
age 22-49 years old, average (36.3±4.5) years old; disease course 3 months to 6 years, average 
(3.2±0.7) years; weight 47-63kg, (54.6±4.2) kg. (1) Inclusion criteria: ①After review and approval 
by the ethics committee of this hospital, all patients signed an informed consent, non-lactating or 
pregnant women; ②No antipsychotics, sedatives, hypnotics, or anti-inflammatory drugs were used 
in the past month; ③ No history of cerebrovascular accident, head trauma, and no family history 
of mental illness. (2) Exclusion criteria: ①Patients with schizophrenia, delusion, mania, epilepsy 
and other mental illnesses; ②Respiratory failure, disturbance of consciousness, severe liver and 
kidney dysfunction or suffering from heart failure, coronary heart disease, diabetes, high blood 
pressure, myocarditis, dementia and other cardiovascular and cerebrovascular diseases; ③Central 
nervous system or peripheral nervous system damage, infectious diseases, uncontrolled chronic 
inflammation, and recent surgical treatment; ④  Active bleeding, malignant tumor disease, 
gastrointestinal dysfunction and physical motor dysfunction, endocrine and metabolism disorders, 
etc. In addition, 47 healthy people who had physical examinations during the same period were 
selected as the control group, 21 males and 26 females; age 23-51 years, average (36.8±4.9) years 
old; weight 46-61kg, (54.2±3.7) kg. 

2.2 Investigation Method 

(1) IL-6: Take 5ml of fasting venous blood from the patient, centrifuge at 3000r/min for 10min, 
and take the supernatant to check IL-6 with double antibody sandwich enzyme-linked 
immunosorbent assay and Beckman Coulter LH750 automatic blood analyzer. (2) Integrated visual 
and auditory continuous performance test (IVA-CPT): ①Visual attention: a total of 10 numbers 
from 0 to 9 are randomly displayed on the computer screen, and each time when the value is 
numerical, trigger on the target on the computer software; 10 numbers appear on the screen at the 
same time and the position of the number is not fixed each time, trigger when there is a specific 
value;② Auditory attention: The tester randomly reads the numbers from 0 to 9 and triggers on the 
target on the computer software at 3 o'clock. ③Visual and auditory combination attention: 0-9 
numbers are randomly displayed on the computer, and the tester reads randomly, and triggers when 
the displayed number matches the reading. The test results of the above three types of attention are 
recorded in detail and summarized to obtain the correct number, error number, missed number and 
reaction time of IVA-CPT. The total test time is 12 minutes. 

2.3 Statistical Analysis 

Use EpiData3.1 software to calibrate all data and use SPSS22.0 to process; input measurement 
data in the form of “±s”, and use group t-test for the results; use Pearson linear correlation method 
to analyze the relationship between IL-6 and IVA-CPT in patients with depression; Inspection level: 
P<0.05 indicates that the comparison result is statistically significant. 
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3. Results 

3.1 Comparison of Two Groups of Il-6 

The IL-6 (32.45±4.67) μg/L of the study group was significantly higher than the IL-6 (9.06±1.35) 
μg/L of the control group, and the difference was statistically significant (t=32.986, P<0.05). 

3.2 Comparison of the Two Groups of Iva-Cpt 

The correct number of IVA-CPT in the study group was significantly lower than that in the 
control group, and the number of errors, omissions, and reaction time in IVA-CPT were 
significantly higher than those in the control group. The differences were statistically significant 
(P<0.05), see Table 1. 

Table 1 Comparison of Two Groups of Iva-Cpt ( x ±s) 
Group Correct number Errors Missing number Reaction time(ms) 
Research Group(n=47) 19.20±3.57 10.15±2.13 7.32±1.48 528.90±93.25 
Control Group (n=47) 16.54±2.39 6.04±1.22 4.07±0.94 357.32±64.37 
t 4.245 11.479 12.708 10.381 
P <0.001 <0.001 <0.001 <0.001 

3.3 Analysis of the Relationship between Il-6 and Iva-Cpt in Patients with Aud 

According to the analysis of Pearson linear correlation method, there is no correlation between 
IL-6 and IVA-CPT correct number, error number, and missed number (P>0.05), IL-6 and IVA-CPT 
reaction time are negatively correlated (P<0.05), See Table 2. 

Table 2 Analysis of The Relationship between Il-6 and Iva-Cpt in Patients with Aud 
 

Variable r P 
Correct Number -0.029 0.786 
Errors 0.057 0.321 
Missing number 0.032 0.459 
Response Time -0.341 0.015 

 

4. Discussion 

IL-6 is produced by a variety of cells such as monocytes, macrophages, endothelial cells, and 
fibroblasts. It is first combined with low-affinity α chains to form a complex, and then combined 
with high-affinity β chains [4]. Thereby, various information such as pain and injury are transmitted 
to the cells, causing changes in neuroendocrine and related functions. For example, in the progress 
of AUD, IL-6-mediated T and B cell activities can promote nerve cell damage, release a large 
amount of free radicals, and interact with other cytokines to aggravate the functions of the 
amygdala, hypothalamus, and limbic system [5]. Negative regulation of the brain area makes the 
patient's cognitive function decline and distracted. Compared with other types of interleukins, IL-6 
can better reflect the inflammatory state of the body [6]. Under the influence of other factors, the 
increase of IL-6 will not only limit the clinical control of AUD, but also strengthen anxiety, loss of 
interest, and headache [7]. Other symptoms can also promote cachexia induced by tumor necrosis 
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factor α (TNF-α) and interleukin-1(IL-1) and increase the damage of vascular endothelium. The 
results of this study showed that the IL-6 of the study group was significantly higher than that of the 
control group [8]. It can be seen that the inflammatory state of AUD patients is relatively active. This 
is because AUD can promote physiological and psychological stress responses, increase 
sympathetic nerve excitability, and promote IL-6 secretion and synthesis. 

The attention system is mainly divided into three types in neuroanatomy, namely, the network 
activation system, the post-attention system, and the pre-attention system [9]. The functional brain 
areas of these three are highly overlapped with the emotional center, which is the normal use of 
cognitive skills in daily life necessary conditions. The correct number of IVA-CPT in the study 
group was significantly lower than that in the control group. This analysis was related to the 
following factors (1) Long-term alcohol stimulation and neuronal inflammatory damage can cause 
striated nucleus, putamen, hippocampus and prefrontal lobe [10].The ability to control and guide the 
area decreases, causing inattention and shortening the duration of continuous attention; (2) 
Long-term drinking can cause the brain to continuously release “fatigue signals”, causing patients 
to appear negligent and sluggish, which will appear during the IVA-CPT test. A state of 
absent-mindedness and unresponsiveness; (3) The interaction of IL-6 with various cytokines will 
further weaken the arousal and sustained attention of the brain, and reduce the visual attention of 
the posterior attention system and the selective attention of the pre-attention system , Distracted 
attention disorder, which affects the integration of auditory and visual concentration, and visual and 
auditory attention, leading to increased attention errors. Therefore, the number of IVA-CPT errors, 
omissions, and reaction time in the study group were significantly higher than those in the control 
group. However, the results of IVA-CPT are closely related to the number of repetitions, stimulus 
intensity, test time, and the manifestation of test things. For example, when using more colorful, 
huge pictures or numbers to conduct attention tests, the attention of AUD patients and healthy 
people There is no obvious difference in force. Secondly, IVA-CPT mainly tests the visual and 
auditory attention, impulsivity, and response abilities of the research subjects. There are also certain 
differences between younger and older patients. 

In summary, the IL-6 of AUD patients has a certain relationship with sustained attention. 
Clinically, the level of IL-6 can be reduced to improve the sustained attention of AUD patients. 
However, there are many factors that affect the results of IVA-CPT. In future clinical trials, it is 
necessary to expand the number of samples, compare the IL-6 and sustained attention levels of 
patients with different types of AUD, to better improve clinical research and control the occurrence 
and development of AUD. 
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