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Abstract

Objective To analyze the correlation between cognitive impairment with
oxidative stress and inflammatory indicators in elderly patients with
alzheimer's disease (AD). Methods A total of 45 elderly patients with AD
who were admitted to our hospital from May 2018 to September 2020
were recruited to the AD disease group, and another 45 healthy subjects
were recruited to the healthy control group during the same period. The
Alzheimer’s disease assessment scale-cognitive subscale (ADAS-cog),
levels of serum oxidative stress [malondialdehyde (MDA), superoxide
dismutase (SOD), glutathione peroxidase (GSH-Px)] and inflammatory
indexes [tumor necrosis factor (TNF)-a, interleukin (IL)-8, IL-6] of all the
subjects were determined. The Pearson correlation analysis was used to
analyze the correlation between cognitive function with oxidative stress
and inflammatory indicators in AD group. Results The ADAS-cog score
of AD disease group was significantly higher than that of healthy control
group (P<0.05); the level of MDA in AD disease group was greatly higher
than that in healthy control group (P<0.05), and the levels of SOD and
GSH-Px in AD disease group were sharply lower than that in healthy
control group (P<0.05). The levels of TNF-a, IL-8 and IL-6 in AD discase
group were significantly higher than those in healthy control group
(P<0.05). The ADAS-cog score of AD disease group was positively
correlated with the levels of serum TNF-a, IL-8, IL-6 and MDA (r=0.407,
0.342, 0.433, 0.440; P<0.05), and was negatively correlated with the
levels of SOD and GSH-Px (#=-0.486, -0.434; P<0.05). Conclusion The
cognitive function of elderly patients with AD was sharply reduced, and
there were relatively serious oxidative stress and inflammatory reactions
in the body. In addition, the cognitive function of patients was closely

correlated with the oxidative stress and inflammatory indicators.
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Introduction

Alzheimer's disease (AD) is a neurodegenerative
disease that occurs in the elderly. It is insidious in its
onset and progressive in its development, and is
characterized clinically by memory loss, aphasia,
personality changes, cognitive impairment and other
manifestations of dementia, which seriously affects
the quality of life of patients and their families [1].
Currently, it is known that family genetics, head
trauma, environment and estrogen may be related to
the development of the disease [2], but its exact
pathogenesis has not been elucidated, and there is still
a lack of effective preventive means and interventions
in clinical practice. With further research on AD, it
has been suggested that oxidative stress and
inflammatory damage are closely related to the
development of the disease [3,4], but the specific role
of it in the disease process is still unclear. Therefore,
in this study, we measured the levels of oxidative
stress and inflammatory indicators in elderly AD
patients, and further analyzed the correlation between

the changes in their levels and the severity of

cognitive function of patients, in order to investigate
the pathogenesis of the disease in depth and provide
directional reference for the subsequent treatment of

patients.

Data and methods

Clinical data

General data

Forty-five elderly AD patients attending our hospital
between May 2018 and September 2020 were selected
as the AD disease group, and another 45 healthy
people with physical examination at the same period
were selected as the healthy control group. The study
was approved by the Medical Ethics Committee of our
hospital, and all the subjects and their families were
informed of the specific contents of the study and
signed the informed consent form. There was no
significant difference between the two groups in terms
of gender, age, body mass index (BMI), duration of
illness, history of hypertension, history of smoking
and history of alcohol consumption (P>0.05), which

were comparable, see Table 1.

Table 1 Comparison of general information between the two groups

Disease
Gender Age BMI Hypertension Smoking  Drinking
Groups Cases
(male/female) (years old)  (kg/m?) (year) [case(%)] [case(%)] [case(%)]
year

AD group 45 25/20 67.95+2.76 21.59+1.45 2.26+1.25 23(51.11) 33(73.33) 27(60.00)
Control group 45 22/23 69.01+£2.82 22.10+1.50 - 20(46.66) 29(64.44) 29(64.44)

t/y? 0.401 -1.082 -1.640 - 0.320 1.877 0.340

P 0.527 0.075 0.105 - 0.572 0.171 0.560

Inclusion and exclusion criteria
Inclusion criteria: all the patients in the AD disease
[51,

aged >65 years, and all met the diagnostic criteria for

group were clinically diagnosed with AD

AD in the American Diagnostic and Statistical Manual
of Mental Disorders. Exclusion criteria: patients with
severe metabolic diseases, malignant tumors and other
cranio-cerebral pathologies; patients with combined
dysfunction of vital organs such as heart, liver, kidney
and blood system; patients with other diseases that
may affect cognitive function; patients who were

unable to cooperate to complete the study.

2

Evaluation of cognitive function
The ADAS-cog was used to evaluate the cognitive
function of all the subjects [6], including orientation,
language, structure, use of ideas, immediate word
recall and word recognition, etc.. A total of 12
questions were used, with a total assessment time of
about 15-30 minutes and a total score of 0-75 points.
Higher scores indicate more

severe cognitive

impairment.

Observation indexes
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We collected 5 ml of blood from all the subjects with
an empty stomach in the early morning, and the serum
was centrifuged and used to measure the levels of
oxidative stress and inflammatory indexes: 1)
oxidative stress indexes: serum malondialdehyde
(MDA) level was measured by the thiobarbituric acid
colourimetric method; serum superoxide dismutase
(SOD) level was measured by the xanthine oxidase
colourimetric method; serum glutathione level was
measured by the dithiodinitrobenzoic  acid
colourimetric method. (2) Inflammatory indexes:
serum tumour necrosis factor (TNF)-a, interleukin
(IL)-8 and IL-6 levels were measured by

enzyme-linked immunosorbent assay (Nanjing

Jiancheng Institute of Biological Engineering).

Statistical methods
Statistical analysis was performed using SPSS 20.0.
Count data were compared using the 2 test,

measurement data were expressed as mean + standard

deviation (  x+s) and compared using the t-test.
Correlations were analyzed using Pearson correlation
analysis, and differences were considered statistically

significant at P<0.05.

Results

Comparison of ADAS-cog scores between the two
groups

The ADAS-cog score was (25.68+4.15) in the AD
group and (6.51+3.10) in the control group. The
ADAS-cog score was significantly higher in the AD
group than in the control group (p<0.05).

Comparison of oxidative stress index levels
between the two groups

The MDA levels in the AD disease group were
significantly higher than those in the healthy control
group (P<0.05), and the SOD and GSH-Px levels in
the AD group were significantly lower than those in

the control group (P<0.05), see Table 2.

Table 2 Comparison of oxidative stress index levels between the two groups

Groups Cases MDA (umol/L) SOD (U/mL) GSH-Px (U)
AD group 45 6.95+1.35 60.59+4.25 150.28+31.56
Control group 45 4.89+1.26 70.24+£5.65 198.25+35.66
t 7.483 -9.156 -6.758
P 0.000 0.000 0.000

Comparison of inflammatory index levels between
the two groups

The levels of TNF-a, IL-8 and IL-6 were significantly

higher in the AD group than in the healthy control
group (p<0.05), see Table 3.

Table 3 Comparison of inflammatory index levels between the two groups

Groups Cases TNF-a (ng/L) IL-8 (ng/L) IL-6 (pg/mL)
AD group 45 23.1545.26 19.35+4.52 128.15425.25
Control group 45 16.05+5.45 12.89+4.19 109.28+24.32
t 6.288 7.031 3.611
P 0.000 0.000 0.001

Correlation between ADAS-cog scores and levels of
inflammatory and oxidative stress indicators in the
AD group

ADAS-cog scores in the AD group were positively
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correlated with serum TNF-a, IL-8, IL-6 and MDA
levels (r=0.407, 0.342, 0.433, 0.440; P<0.05) and
negatively correlated with SOD and GSH-Px levels
(r=-0.486, -0.434; P<0.05), see Figure 1.


http://lxqk.sunplus.wang/qikan/index.html

Diagnostic Brain Medicine 2023; 4(2): 39-44

sa00q R? #itk(L) = 0.166 s000-R? £44E(L) = 0.117 o0 R? #t4(L) = 0.188
o
o 180001 o
35004 ° &
o
o
i o -
2 ° i 160.00 o
. o Sq.
w000 o o | o s
& ° 9
I & o o ¢ 3 000 L i
2 % o 3 . F J ] e o *wf
£ o o R ;
' 2500 o %0 2 £ o0q e o @ a o ]
w o @ G @ ~% B o
5 o B 2 o & ;
z = =) ) o
8 i 2
o 0 o-o® &° ° >
acor] 225 o - oo g oo
“° o ©°° @ o ) °
s o 1500 o s o
~ ° 80.00
1500 . o © o
° o
& o
L © 0.00-
1000 2 1000 ©
1000 1550 2000 300 200 =00 1000 1500 2000 2500 x00 00 1500 000 S0 3010 300
ADAS-cogit sy (41) ADAS-cogi¥4r (4r) ADAS-cogif 4 (4)
1000 R? £4F(L) =0.193 4 o RZ $44(L)=0236 R? 34tE(L)=0.189 5
2000 )
o D, L]
o °
000 o
s o o o
e : ° e o6 ° 5
3 5 o s ° g%
Q g% 190004 %
8 i Y ° o °
par 3 o - o=,
siel > = ° 0., 00 o 5 . 8 o ©
3 o8 B : e 5 ] e
E o 0 * ~ e
H P S co C L ; o e
< o 8 o s ] — fo
S o = 14000 o o S
700+ S 0 w o o o Q
= ° 4 o : o " LI o
° O o o | ° o o ha
5 0 » 12000 o e ® o
800 a ° 2 ” 2 L L] °
4 o
0% ] o
0
o . o
o o s000-
500 000~
1500 2000 2500 3000 3500 1500 2000 2500 3000 3500 1500 :‘u'm 2500 3000 3500

ADAS-cogif4t (4)

ADAS-cogif4r (4)

ADAS-cogit 4 (4)

Figure 1 Correlation of ADAS-cog scores with levels of inflammatory and oxidative stress indicators in the AD

Discussion
AD is a common disease among the elderly, and with
the increasing problem of ageing in China, the
incidence of AD is gradually increasing, and its
overall prevalence among people over 65 years of age
is about 2-7% [7,8]. In clinical manifestations, we
found that AD patients with AD have significantly
higher ADAS-cog scores than healthy individuals,
which is consistent with the results of previous studies
[9], indicating the existence of certain cognitive
dysfunction in AD patients. It has been suggested [10]
that when elderly people fall ill, pathological changes
B-like (AB)

neurofibrillary tangles, inhibition of neurotransmitter

such  as amyloid deposition,
transmission and mitochondrial damage will occur in
brain tissues, which in turn leads to local lesions in the
temporal lobe, parietal lobe and hippocampus, as well
as whole brain atrophy, ultimately triggering cognitive
dysfunction. Butterfield DA et al. pointed out [11,12]
that AD patients not only have these pathological
symptoms in the brain, but also have altered redox

status, in which oxidative stress manifestations such

group

as glycosylation products, oxidized proteins, lipid
peroxidation reaction end products and oxidative
modification of nucleic acids are predominant. In
addition, according to Newcombe EA et al [13], the
inflammatory response is a complex cellular
molecular defence mechanism whose mediator levels
are significantly up-regulated in the brains of AD
patients, not only acting as a pathogenic factor, highly
activating microglia and activating astrocytes, but also
acting as a feedback factor causing high levels of
interleukin expression. All these studies suggest that
oxidative stress and inflammatory responses may play
a role in the development of AD and disease
progression.

Oxidative stress is a pathological state in which there
is an imbalance between oxidative and antioxidant
functions in the body, with a potential of oxidative
effects. Clinically, MDA, SOD and GSH-Px are often
used to reflect the oxidative stress state of the body, of
which MDA is the end product of lipid peroxidation
and oxygen free radicals that are cytotoxic and can

damage cell membranes. SOD and GSH-Px are
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antioxidant enzymes, SOD, a key antioxidant enzyme,
has the effect of scavenging free radicals, thus
reducing the cellular damage of oxygen free radicals
and promoting cellular repair; GSH-Px is a
peroxidolytic enzyme, and its active component is
selenocysteine, which can reduce toxic peroxides to
further prevent the cell membrane from being attacked
[15]. A previous study [16] showed that with the
decrease of MDA level and the increase of SOD level,
the disease progression of AD patients could be
effectively delayed, which is similar to the results of
this study. We found that the MDA levels of elderly
AD patients were significantly higher than those of
healthy individuals and negatively correlated with
cognitive function, while SOD and GSH-Px levels
were significantly lower and positively correlated with
cognitive function, indicating that the level of
oxidative stress in the organism of AD patients was
higher and closely correlated with the degree of
impairment of cognitive function, which may be due
to oxidative stress dysfunction in AD patients and the
accumulation of hydrides in the brain. Such a result
might be explained by a disruption of oxidative stress
in AD patients, resulting in neurological damage,
which leads to neurofibrillary tangles and cognitive
impairment.

Research on the pathogenesis of AD showed [17] that
inflammatory factors are involved in the pathological
damage of AD in early-onset dementia, represented by
TNF-a, IL-8 and IL-6. The above inflammatory
indicators are all important pro-inflammatory factors,
of which IL-8 is a polygenic inflammatory factor that
can chemotactic neutrophils, T lymphocytes and
basophils, aggregating inflammatory cells; TNF-a
promotes the survival of astrocytes and increases the
synthesis of neurological substances such as nitric
oxide and glutamate, thus exerting a neurotoxic effect;
IL-6 is synthesised and secreted by glial cells and has
an apoptosis-inducing effect on neurons, as well as
activating acute proteins. It can be seen that the
combined effect of multiple inflammatory factors can
induce the development of AD. In this study, we
found that the levels of inflammatory indicators such

as TNF-a, IL-8 and IL-6 were significantly higher in
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AD patients than in healthy controls, and were

positively  correlated with cognitive function,
suggesting that the inflammatory response may be the
pathogenesis of cognitive dysfunction in AD patients.
In a related study, Cattaneo A et al found [18] that
cognitive impairment in AD patients may be related to
dysregulation of anti-inflammatory factors in the
organism. In animal studies, Shojaie M et al [19]
suggested that regulating IL-6 and TNF-a levels
improved the cognitive function of mice and protected
mouse brain tissue cells. In short, the inflammatory
response has an important role in cognitive function.
Overexpression of TNF-o, IL-8 and IL-6 inhibits
hippocampal progenitor cells in the brain of AD
patients, activates astrocytes as well as microglia in
the brain, increases glutamate excitotoxicity, and
triggers neuroinflammation, which ultimately induces
cognitive dysfunction [20].

In summary, impaired cognitive function of elderly
AD patients show more serious oxidative stress and
inflammatory response in the body, and the cognitive

function of patients is closely correlated with

oxidative stress and inflammatory indicators.
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