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Levels of anti-oxidative molecules and inflammatory
factors in patients with vascular dementia
and their clinical significance
Fan-xing Qi', Ying Hu?, Ya-wei Li?, Juan Gao*

ABSTRACT

Objective: To explore levels of anti-oxidative molecules and inflammatory factors in patients with vascular
dementia (VD) and their clinical significance.

Methods: Sixty VD patients admitted in our hospital from January 2016 to January 2019 were classified
into an experimental group, while another 60 healthy patients seeking physical examinations in the
corresponding period were selected as a control group. Various indexes related to serum inflammatory
factors and anti-oxidative molecules were compared among patients in such two groups. For the purpose
of comparing anti-oxidative molecular expression levels and inflammatory factor levels in patients with
VD of different severities, 60 cases in the experimental group were divided, based on a Mini-mental State
Examination (MMSE) scale, into patients with mild symptoms (n=20, score: 21~26), patients with moderate
symptoms (n=22, score: 10~20) and patients with severe symptoms (n=18, score: 0~9).

Results: By contrast to the control group, levels of inflammatory factors (e.g., TNF-a, CRP and IL-6) in
VD patients are all significantly increased and their differences show statistical significance (p<0.05);
and, expression levels of anti-oxidative factors, including superoxide dismutase (SOD), glutathion
peroxidase (GSH-Px), total antioxidant capacity (TAC), catalase (CAT) and glutathione reductase (GR), in
the experimental group are apparently below those of the control group (P<0.05). As dementia degree
increases, expression levels of serum anti-oxidative molecules in such patients are inclined to drop in a
significant way (P<0.05), while inflammatory factor levels tend to go up gradually (P<0.05).

Conclusions: If compared with the normal population, inflammatory factor levels in serum of VD patients
are higher; however, expression levels of anti-oxidative molecules become below those of the normal
population. Additionally, levels of inflammatory factors and anti-oxidative molecules may change obviously
as severity of illness increases. This suggests that inflammation and oxidation play a certain role of
auxoaction in VD patients.
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out in relevant studies, both ischemia reperfusion
injury and oxidation-antioxidation imbalance after
the injury are important causes of VD development.?
In the present study, not only is comparative
analysis made on differences in inflammatory
factors and anti-oxidative molecules in VD
patients and the normal population compared,
but their expression levels in VD patients with
diverse severities of illness are also comparatively
analyzed. It is indicated by comparison results that
inflammatory factors and anti-oxidative molecules
in VD patients are significantly different from
those of the normal population. Moreover, such
differences may become increasingly apparent as
the severity of illness increases. For details of the
present study, they are described as follows.

METHODS

Sixty VD patients hospitalized in Baoding First
Central Hospital from January 2016 to January
2019 were selected as the experimental group,
while another 60 healthy cases seeking physical
examinations in the corresponding period were
adopted as the control group. To be specific, the
experimental group consists of 37 male and 23
female patients 62~74 years old (average age:
69.26£3.07). In the control group, there are 34
male and 26 female cases 60~77 years old (average
age: 69.58%5.07). As shown by comparison among
general data of patients in both groups, no statistical
significance is proved (p>0.05). This signifies that
their general data are of comparability.

Ethical Approval: The study was approved by the

Institutional Ethics Committee of Baoding First

Central Hospital on January 10, 2019, and written

informed consent was obtained from all participants

Inclusion criteria:

1. Patients meeting diagnostic criteria of VD.*

2. Patients with cerebral infarction or cerebral
hemorrhage as suggested by head CT or nuclear
magnetism.

3. Patients without cognitive dysfunction before
occurrence of strokes.

Exclusion criteria:

1. Patients with diseases affecting levels of
inflammatory factors and anti-oxidative
factors, such as chronic inflammatory diseases,
autoimmune diseases and malignant tumors.

2. Patients with diseases related to thrombus
at other sites, such as pulmonary embolism,
myocardial infarction and lower extremity
vascular embolization.

3. Patients with other diseases causing cognitive
dysfunction.

4. Patients taking antipsychotics recently and thus
suffering cognitive or mental dysfunction.

All patients selected and the normal population
in the control group agreed with the present study
protocol and signed the informed consent.

The MMSE scale was utilized to evaluate
dementia severity of 60 patients from the
experimental group. Based on three ranges
of scoring, that is, 21~26, 10~20 and 0~9, the
experimental group was further divided into three
teams of 20, 22 and 18 patients showing mild,
moderate and severe symptoms respectively.

Totally, 120 patients were included in
experimental and control groups. In the morning,
venous blood was drawn from them with empty
stomach. Here, serum inflammatory factors tested
consisted of TNF-a, IL-6 (ELISA; and, the assay
kit is provided by R & D Systems, France) and
CRP (turbidimetric immunoassay; and, the kit was
provided by Roche). In addition, anti-oxidative
factors were also examined, such as SOD, GSH-
Px, TAC, CAT and GR, by radioimmunoassay
(the kit was provided by Elabscience). After that,
differences in above indexes were comparatively
analyzed for experimental and control groups.
Furthermore, levels of serum inflammatory factors
and anti-oxidative molecules were assessed specific
to patients at diverse dementia degrees.

Statistical analysis: All data are enumerated

by SPSS 20.0 and corresponding measurement

data are denoted by X+S. While analysis on data
obtained from experimental and control groups is

Table-I: Target comparison for inflammatory factors in experimental and control groups in (X+S; n=60).

Group TNF-a (ng/L)* CRP(mg/L) * IL-6(ng/L) *
Experimental 47.5+13.8 3.47+0.55 15.10+5.23
Control 24.3+9.2 1.22+0.71 8.97+2.24
t 10.84 19.41 8.35
P 0.00 0.00 0.00

* P<0.05.
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Table-1I: Comparative analysis on anti-oxidative molecules in experimental and control groups (U/ml, n=60, X+S).

Group SOD* GSH-Px TAC* CAT* GR

Experimental 62.18+7.13 337.39+29.76 12.02+1.77 8.14+1.06 126.53+11.32

Control 85.31+7.32 340.13+31.27 17.88+2.25 13.76+2.02 128.45+17.27

t 17.53 0.49 15.86 19.08 0.72

p 0.00 0.62 0.00 0.00 0.47
*P<0.05.

made by independent-samples T test, correlation
of indexes in the experimental group to dementia
degrees is expressed in Pearson’s correlation
coefficient. In case of P<0.05, differences are
statistically significant.

RESULTS

As shown by comparative analysis on serum
inflammatory factors (Table-I), levels of serum
TNF-a, CRP and IL-6 in VD patients from the
experimental group are all significantly higher than
those of the control group. Their differences are of
statistical significance, that is, P<0.05.

According to results of comparative analysis
on anti-oxidative molecules in experimental and
control groups, as shown in Table-II, levels of
serum SOD, TAC and CAT in VD patients are all
significantly lower than those of the control group.

Statistical significance is found in their differences
(P<0.05). Regarding differences in GSH-Px and
GR levels between both groups, no significant
differences exist.

As manifested in Tables-III and IV, an increase
in dementia degree corresponds to a gradual rise
of serum inflammatory factor levels; that is, levels
of serum inflammatory factors are positively
correlated with severity of illness. More particularly,
the maximum correlation is generated by TNF-a
(p=0.00), which is followed by IL-6 (p=0.02); and,
CRP is least correlated (p=0.04). With regards anti-
oxidative molecules, levels of SOD, TCA and CAT
gradually decline as severity of illness increases.
This signifies that levels of anti-oxidative molecules
have a negative correlation with dementia degree.
Among these molecules, SOD and TAC are
most negatively correlated (p<0.01), and a poor

Table-III: Analysis on correlation of serum inflammatory factor targets and dementia degrees (r).

Dementia degree n TNF-a (ng/L)* CRP(mg/L)# IL-6(ng/L)#
Mild 20 0.133 0.136 0.031
Moderate 22 0.227 0.139 0.044
Severe 18 0.261 0.218 0.060

r 1.23 0.84 0.87

) 0.00 0.04 0.02

Bilateral significance p<0.05 (*p<0.01, #p<0.05).

Table-IV: Analysis on correlation of serum anti-oxidative molecule targets and dementia degrees (r).

Dementia degree SOD* GSH-Px TAC* CATH GR
Mild -0.205 -0.251 -0.140 -0.145 -0.120
Moderate -0.135 -0.203 -0.137 -0.137 -0.124
Severe -0.072 -0.226 -0.125 -0.132 -0.118
r 1.47 0.03 1.12 0.79 0.08
p 0.00 0.67 0.00 0.03 0.32
Bilateral significance, * p<0.01; # p<0.05.
Pak J Med Sci  September - October 2021 Vol. 37 No.5 www.pjms.org.pk 1511



Fan-xing Qi et al

correlation is found in CAT (p<0.05). As for GSH-
Px and GR, they are insignificantly correlated with
severity of illness (p>0.05).

DISCUSSIONS

VD is a common disease among elderly patients.
It is secondary to cerebral vascular accidents,
including ischemic cerebrovascular diseases and
hemorrhagic cerebrovascular diseases. Moreover,
as chronic cerebral ischemia can lead to functional
disorder of cerebral cells, it is deemed as a major
cause of VD occurrence and development.® Since
occurrence of cerebral ischemia or anoxia, cerebral
atrophy or dysfunction may be induced at diverse
severities. In this aspect, inflammatory responses
and oxidation-antioxidation imbalance are most
critical pathogenesis.

Actions of inflammations on VD occurrence and
development Inflammations play an important
role in VD occurrence and development.® A major
mechanism for inflammations to cause cerebral
cellular damages can be detailed as follows.
Microglia are activated by inflammations firstly
and the activated microglia secrete lots of IL-6
and TNF-a, etc., which further leads to neuron
damages. In a study made by Yang et al.” a rise
of IL-6 and TNF-a expression levels may damage
cognitive functions of brain cells, enabling VD to
occur. Additionally, TNF-a makes the number of
cellular adhesion molecules increased, resulting
in basilar membrane damages and blood-brain
barrier permeability rises.® As a consequence, not
only is brain tissue edema more serious, but more
inflammatory substances are produced within the
tissue. Moreover, inflammatory factors, such as
IL-6 and TNF-a, has the potential to promote iN-
OS production by nerve cells; and, iN-OS may
further exacerbate neuronal damages. It is reported
by Kim et al’ that proinflammatory factors (e.g.,
IL and TNF-a) can bring about acetylcholine
synthesis reduction within brain due to their
damages to choline. Consequently, functions of the
cholinergic system are impaired and eventually VD
occurs. CRP is a common target that can be used
to evaluate inflammatory responses. In opinions
of Uemura J et al.’?, CRP is capable of activating
complement systems of the human body, causing
cerebrovascular  intima damages, inducing
atherosclerosis, and developing cerebrovascular
diseases such as cerebral infarction. It is proved
in the present study that expression levels of IL-6,
CRP and TNF-a proteins in VD patients are higher
than those in the normal population on one hand,
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and positive correlated to dementia degrees on
the other hand. This indicates that VD occurrence
and development are associated with involvement
of inflammatory factors. In addition, data of the
experimental group also manifest that correlation
of CRP is at the minimum for a possible reason that
all cases in this group have a rather long course of
disease. Because CRP increases rapidly in the acute
inflammatory response, but not as much in the
chronic inflammatory response.

Actions of oxidation-antioxidation imbalance on
VD occurrenceand developmentImbalance between
oxidation and anti-oxidation is an important
pathogenic factor causing VD. As demonstrated
by animal model tests, lots of unsaturated fatty
acid produced by oxidation of oxygen radicals are
present in brain tissues of rats in the VD model. Such
unsaturated fatty acid may lead to cerebral neuron
envelope permeability changes, cellular edema
and intracellular/extracellular osmotic pressure
variations. Consequently, neuronal necrosis and
dysfunction may occur, which further leads to a
series of abnormalities in cognition, mentality and
memory, etc? Clearly, oxidation-antioxidation
imbalance is a major reason for VD occurrence and
development. In this context, VD development and
treatment effects may be predicted by evaluating
and dynamically observing expression levels of
anti-oxidative molecules in VD patients and their
changing processes. SOD is believed to be an
antioxidant substance most extensively investigated
at present; decline in SOD content is mostly a sign
of antioxidant capacity reduction in tissues. Specific
values of TAC reveal antioxidant functions of the
body; and, in most cases, they are inclined to drop
under circumstances of inflammatory responses.
In terms of CAT, it is capable of removing oxygen
radicals produced during a catalytic reaction with
SOD." Anti-oxidative molecules mentioned above
play a protective role in inflammatory responses
and ischemic injuries of the body. In addition,
GST is able to eliminate lipid peroxides. Present in
intestinal tracts and liver tissues generally, GR can
turn oxidized glutathione into a reduced form by
using reduced NAD based on a catalytic reaction.™
In the present study, expression levels of SOD, TAC
and CAT show an obvious tendency of decline with
increases in severity of illness. This manifests that
imbalance between oxidation and anti-oxidation
takes place in VD patients.

Regarding GST and GR, no significant variations
are found. Possible reasons may be as follows:

1. Sample size of the present study is rather small.
Vol. 37 No. 5
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2. Inclusion criteria adopted for the present study
are rather strict, so that some patients are
excluded.

Limitations of this study This study is a
retrospective study, and the results of data analysis
are not as convincing as those of prospective
studies. And our sample size is not large enough. In
future studies, we will try to demonstrate the effect
of inflammatory response and antioxidant response
on vascular dementia through animal experiments
and cell experiments.

CONCLUSIONS

1. VD patients show a significantly higher level
of serum inflammatory factors than the normal
population does, while content of anti-oxidative
molecules in the former is below that of the
latter.

2. Considering that TNF-a, IL-6, SOD, TCA and
CAT are significantly correlated with dementia
degrees, they can be used as risk factors of VD
prediction and measures of efficacy evaluation.

To sum up, content of some inflammatory

factors and anti-oxidative molecules in VD

patients changes more obviously than the normal

population does. In addition, their content forms a

significant correlation to dementia degree. On this

basis, it is concluded that dynamic monitoring on
inflammatory factors and anti-oxidative molecules
has certain significance for severity evaluation or
therapeutic effect judgment among VD patients.

Featured with simple clinical operations and low

cost, this is a method worth applying.
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