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Abstract. In the present study, we evaluated the curative
effect of dipeptidyl peptidase-IV (DPP-1V) inhibitor alogliptin
combined with motor imagery under hyperbaric oxygen
in diabetic nephropathy (DN) with silent cerebral infarc-
tion (SCI). Two-hundred newly diagnosed DN patients with
and without SCI were included. The SCI patients were divided
into two treatment groups: Alogliptin (A group, n=50) and
alogliptin combined with motor imagery under hyperbaric
oxygen (B group, n=50). The degrees of neurocognitive
dysfunction were evaluated at baseline and after 6 months
of treatment. Thromboelastograms (TEGs) mapping were
conducted. Serum glycoprotein VI (GPVI) mRNA expression
and urine 11-DH-TXB, levels were determined. Compared
to group A patients, the severity of neurofunctional defects,
GPVI mRNA expression and 11-DH-TXB, levels were
significantly lower in group B (P<0.05), while comprehensive,
MoCA scores were higher in group B. The MoCA subscores
of visuospatial/executive function, attention and concentra-
tion were significantly higher compared to group A (P<0.05).
The sub-scores of computation, abstract thinking, language
competence, memory and orientation were also higher in
group B but the differences were not significant (P>0.05).
TEG indexes were improved in both groups after treatment
as manifested by increased R and K values, but there was
significant improvement in group B. Intra-group comparisons
revealed a time-dependent effect of treatment. In conclusion,
the treatment of alogliptin combined with motor imagery
under hyperbaric oxygen can better promote thrombolysis
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absorption, restore brain damage and improve neurocognitive
function in DN with silent cerebral infarction.

Introduction

Approximately 5.23-11.04% of newly diagnosed type 2
diabetes mellitus cases are complicated by cerebrovascular
disorders (1). Currently, CI is divided into symptomatic and
silent cerebral infarction (SCI) according to clinical manifes-
tations. Clinically, CI often occurs after transient ischemic
attack (TIA) and shows no obvious symptoms or signs due to
the small territory of infarction or involvement outside areas
associated with easily observable functional manifestations.
Thus, SCI is often misdiagnosed or missed in routine exami-
nation. However, SCI may be detected by brain computed
tomography (CT) or magnetic resonance imaging (MRI) (2,3).
Recurrent SCI may cause cognitive decline, symptomatic
cerebral infarction, vascular dementia or Parkinsonism,
affecting patient quality of life and increasing family and
social burdens (4).

The inhibition of dipeptidyl peptidase-IV (DPP-IV) and
increase of the activity of endogenous glucagon-like peptide-1
are new therapeutic targets of diabetes mellitus. DPP-IV
inhibitors have biological effects for reducing the incidence
of ischemic cerebral infarction and improving the cognitive
function, in addition to a hypoglycemic effect (5,6). However,
there is no study on the role of DPP-1V inhibitor alogliptin in the
treatment of diabetes nephropathy (DN) complicated with silent
cerebral infarction. Hyperbaric oxygen is one of the effective
methods to treat cerebral infarction (7). However, due to the
special therapeutic environment, patient compliance is poor
and the curative effect is easily affected. It was reported that
stroke patients who received motor imagery training reached a
certain degree of athletic and cognitive rehabilitation (8).

Thus, the present study is focused on whether alogliptin
in combination with motor imagery in a hyperbaric oxygen
chamber can effectively reduce blood glucose, overcome
the aforementioned shortcomings and improve the function
impairment of DN patients complicated with SCI.
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Materials and methods

Patients. We enrolled 200 patients who where newly diagnosed
with diabetic nephropathy (DN) from the Chongqing General
Hospital and the First Affiliated Hospital of Chongqing
Medical University.

DN was diagnosed clinically if one or more of the following
criteria were fulfilled: i) Histological diagnosis by renal
biopsy; ii) presence of diabetic retinopathy; and iii) history
of type 2 diabetes mellitus at least 3 years before enroll-
ment. All participants had a glomerular filtration rate (€GFR)
of >30 ml/min/1.73 m?. The patients were divided into the SCI
group and without SCI (NSCI) group according to radiological
data and clinical features. The SCI group patients were divided
into two treatment groups: Alogliptin (group A, n=50) and
alogliptin combined with motor imagery under hyperbaric
oxygen (group B, n=50). Diagnostic criteria of SCI (9,10) were:
i) No neurological symptom or sign; ii) low signals on MRI
TIWI and high signals on T2WI, lesion diameter of >3 mm
and no high signal on MRI DWI. Inclusion criteria for the SCI
group were: i) Daily life and social activities were not obvi-
ously affected; ii) SCI lesion was confirmed by MRI and no
encephalatrophy was noted; iii) the patients were right-handed.

Exclusion criteria were: i) Patients with a definite history
of cerebral infarction and dementia; ii) patients with a defi-
nite history of other central nervous system diseases such as
infection and demyelinating disease; iii) patients with severe
physical diseases; iv) patients with a definite history of mental
and psychological diseases such as schizophrenia and major
depression; v) alcohol or drug addicts; vi) patients unable to
complete the scale of cognitive function due to severe diseases
or physical disabilities; vii) patients with allergic constitu-
tion; viii) patients with active bleeding or bleeding tendency;
ix) patients on non-steroid anti-inflammatory drugs, glucocor-
ticoids, thyroid hormone tablets and other drugs; and x) patients
with liver disease. NSCI patients were those without cerebral
infarction or patients with symptomatic cerebral infarction.
After the screening period, patients received DPP-IV inhib-
itor alogliptin (25 mg once daily; Takeda Pharmaceutical
Company Ltd., Japan), in addition to continuing their anti-
coagulation background treatment. The patients in group B
underwent motor imagery in the hyperbaric oxygen chamber
after taking alogliptin. Informed consent was obtained from
all the patients. The protocol was registered with the Chinese
Clinical Trial Registry (ChiCTR-INR-17012590). The hospital
Ethics Committee had reviewed our study.

Treatment of motor imagery in the hyperbaric oxygen
chamber. A hyperbaric oxygen chamber (Haux-Life-Support
GmbH, Baden-Wurttemberg, Germany) for 34 patients was
used. At the pressure of 0.2 MPa, the patients inhaled pure
oxygen using a mask for 30 min and rested for 10 min between
two episodes of oxygen inhalation. The pressure was increased
and pressured at a uniform speed for 15 min. The hyperbaric
oxygen therapy was performed once a day and 10 days were a
course of treatment. There was an interval of 5 days between
each course of treatment. The patients were required to
perform intermittent motor imagery (11,12) during the hyper-
baric oxygen therapy. After the motor imagery, the patients
were asked to open their eyes, move their extremities and
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joints following the rhythms of music and carry out alternative
muscular tension-relaxation activities for 5-10 min.

Neurocognitive dysfunction degree and clinical curative effect
evaluation. Two physicians carried out the evaluation according
to the National Institutes of Health Stroke Scale (NIHSS) (13).
Scores of 0-1 were considered normal or near-normal range
and 1-4 were considered mild. Scores of 5-15 were consid-
ered moderate; 15-20 were considered moderate-severe; and
21-42 were severe. Evaluation criteria of the clinical curative
effect were: Basic cure (decrease of scores >90%), significant
change (decrease of scores 46-89%), change (decrease of scores
18-45%), no change (decrease of scores <17%) and deteriora-
tion (scores increase). When the scores were reduced by >18%,
it indicated that the treatment was effective. The total effective
rate was calculated as: (cases of basic cure + cases of significant
change + cases of change)/total cases x 100%.

Montreal cognitive assessment (MoCA) (14) was performed
from eight aspects of visuospatial/executive ability, attention,
memory, language, abstraction, naming, calculation and orienta-
tion. The scale was completed within 10 min and the total scores
were 30. Scores of >26 were considered normal cognition. In
case of the education years being <12 year, the scores were
added to be 1.

Thromboelastograms (TEGs) mapping. Blood samples were
collected from the antecubital vein and tested with Thrombe-
lastograph Analyzer TEG-500 (15). The tested parameters
included: i) Reaction time (R), which indicated the time from
the test start to the formation of the clot or fibrin. Normal
R values ranged between 5 and 10 min; ii) clotting time (K),
considered from the clotting start to the time when TEG
amplitude reached 20 mm. Normal K values ranged between
1 and 3 min; iii) a-angle, which was the angle between the
tangent line and the horizontal line of the maximum curve
when TEG reached the maximum curve from clot formation,
representing the speed of clot formation and the speed of hemo-
coagulase formation. Normal a-angle was between 53 and 72%
iv) maximum amplitude (MA), which was the maximum solid-
ness of thrombus, reflecting the absolute clot intensity. Normal
values were between 50 and 70 mm; v) clot strength (G):
G value was a measure of clot strength or clot firmness, and
was calculated based on the amplitude value until the MA
was reached. Normal G values were between 4.6 and 11 kDa;
vi) coagulation index (CI): -3< normal <+3; index <-3 indicated
low coagulation; index >-3 indicated high coagulation. If two
or more of the following conditions were met, it was diagnosed
as hypercoagulable state: R and K were shortened and a-angle
and/or MA were increased.

Reverse transcriptase-quantitative polymerase chain reaction
(RT-gRCR) detection glycoprotein VI (GPVI) mRNA expres-
sion. Total RNA was extracted with TRIzol (Takara Bio, Inc.,
Otsu, Japan) according to the manufacturer's instructions. For
RT-qPCR, cDNA was synthesized using the PrimeScript
RT-PCR kit (Takara Bio, Inc.). The primers (Shanghai
Biotechnology, Shanghai, China) used to detect human GPVI
and pB-actin (internal control) were: GPVI forward, 5-GCCAA
GCTATTGCGACATGA-3' and reverse, 5S'-AAAAGAATCT
CAATGTCCGAGACTTT-3"; B-actin forward, 5'-GGAGCGA
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Table I. Basic clinical and laboratory characteristics of diabetic nephropathy with and without SCI.
Characteristics NSCI group (n=100) SCI group (n=100) P-value
Age (years) 61+5 62+4 0.793
Sex (male:female) 51:49 50:50 0.886
Smoking 14 (14%) 15 (15%) 0.852
Hyperlipidemia 8 (8%) 10 (10%) 0.847
Atrial fibrillation 5 (5%) 7 (7%) 0.765
Systolic pressure (mmHg) 131.66+4.52 133.00+£5.04 0.694
Diastolic pressure (mmHg) 79.92+4.69 81.20+3.88 0.703
Duration of diabetes (year) 3.70+0.80 3.50+1.10 0.778
Duration of diabetic nephropathy (year) 0.50+0.10 1.10+0.00? 0.049
Intima-media thickness (mm) 1.18+0.06 1.41+0.08* 0.040
HOMA-IR 3.85+0.72 5.86+0.51° 0.045
HOMA-B 36.50+2.42 28.60+5.36* 0.043
Glycosylated hemoglobin Alc (%) 6.81+0.25 7.09+0.05 0.848
Fibrinogen 3.32+0.38 4.66+0.35* 0.048
ABI 0.91+£0.06 0.55+0.07* 0.049
Body fat mass (%) 26.10+4.09 31.80+4.10* 0.032

Values are given as mean =+ standard deviation or number. *P<0.05, SCI vs. NSCI. HOMA-IR = fasting glucose x fasting insulin/22.5;
HOMA- = 20 x fasting insulin/(fasting glucose - 3.5); ABI = ankle vs. systolic pressure/brachial arterial systolic pressure; body fat mass
(male) = 1.2 x BMI + 0.23 x age - 16.2; body fat mass (female) = 1.2 x BMI + 0.23 x age - 15.4; BMI = weight/height®. SCI, silent cere-
bral infarction; HOMA-IR, homeostasis model assessment insulin resistance; HOMA-3, homeostasis model assessment for -cell function;

ABI, ankle brachial index.

GATCCCTCCAAAAT-3" and reverse, 5-GGCTGTTGTCAT
ACTTCTCATGG-3'. The cDNAs were amplified using the
following thermal cycle: Denaturation at 95°C for 1 min,
followed by 35 cycles of denaturation at 95°C for 30 sec,
annealing for 1 min at 58°C, polymerization for 1 min at 70°C,
and brief detection at 70°C. The signal was expressed relative
to B-actin (relative ratio = average copy number of target gene
in the sample/average copy number of (3-actin).

Enzyme-linked immunosorbent assay (ELISA) detection levels
of 11-DH-TXB,. The production of 11-DH-TXB, in the urine
after 24 h (overnight) of treatment was quantified with ELISA
detection kits (Quantikine; R&D Systems, Abingdon, UK)
according to the manufacturer's instructions. Optical densities
were measured at 450 nm. Each assay was performed in trip-
licate.

Statistical analysis. Data were analyzed with SPSS v23.0
statistical software (SPSS, Inc., Chicago, IL, USA). Values are
expressed as mean =+ standard deviation throughout the text and
figures, and the enumeration data were expressed by Chi-square
test. Comparison among groups was conducted by t-test. P<0.05
was considered to indicate a statistically significant difference.

Results

Basic clinical characteristics of patients. Among DN patients,
there was no significant difference in age, sex and risk factors
(history of smoking, atrial fibrillation, hyperlipidemia, hyper-
tension, duration of diabetes and HbAlc) between the SCI

and NSCI groups (P>0.05). However, there was significant
difference in homeostasis model assessment insulin resistance
(HOMA-IR), homeostasis model assessment for {3 cell function
(HOMA-p) between the SCI and NSCI groups (P<0.05). IMT,
fibrinogen (FIB), and body fat mass of the NSCI group were
lower than those of the SCI group with significant inter-group
difference (P<0.05). Ankle brachial index (ABI) of the NSCI
group was higher than that of SCI group, also with significant
inter-group difference (P<0.05) (Table I).

MRI features and clinical manifestation. The infarction foci
of DN patients with SCI presented as different sizes and
shapes. Among SCI patients, 30 patients had lacunar infarc-
tion (diameter <20 mm), 22 had a single lesion and 28 had
multiple lesions. The infarction foci of 28 patients were identi-
fied in the basal ganglia region and others were evident in the
internal capsule, ventricle, thalamus, left temporal lobe, radial
crown, bridge brain and insular lobe. Generally, SCI patients
had no focal neurological signs. Non-specific signs included
headache, dizziness, fatigue, impaired memory, slow response
and subjective feeling and limb numbness (Fig. 1).

Neurocognitive dysfunction degree score and clinical
curative effect. Compared with the NSCI group, the neuro-
logical deficit scores of the SCI group were increased (4.43+1.12
vs. 8.48+3.69, P<0.05). Before treatment, the comparison
between groups A and B showed no significant difference in
neurological deficit scores (8.47+3.72 vs. 8.49+3.68, P>0.05). Six
months after treatment, the neurological deficit scores of group B
were lower than those of group A, with a significant difference
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Table II. Clinical curative effect of SCI patients between the treatment groups.

Groups n Basic cure Significant change Change No change Deterioration Total effective rate (%)
A 50 4 18 8 18 2 60
B 50 9 26 6 9 0 82

SCI, silent cerebral infarction.

Figure 1. MRI features in diabetic nephropathy patients complicated with silent cerebral infarction. (A) Normal control, (B) multiple lacunar infarction,
(C) right basal ganglia region infarction, (D) left temporal lobe and insular lobe infarction, (E) pontine infarction, and (F) left cerebellar infarction.

« A group pretherapy = A group post-treatment ® B group pretherapy ® B group post-treatment

30 4 P<0.05 A group vs. B group; % P<0.05 pretherapy vs. post-treatment £
A
*

I

MoCA score

Figure 2. Comparison of Montreal cognitive assessment score between treatment groups of diabetic nephropathy with silent cerebral infarction.

(6.88+2.20 vs. 4.58+2.17, P<0.05). The inter-group compared  was improved (P<0.05). As shown in Table II, the curative effect
before and after treatment showed that the neurological deficit  of group B was better than that of group A (P<0.05).
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E o B o i;o MoCA score. Compared with the NSCI group, the MoCA scores
% ° g l; g \OO of the SCI group were decreased (P<0.05). As shown in Table III,
f, § E aA before treatment, the comparison between groups A and B
g- - < Sr = a showed no significant difference in MoCA scores (P>0.05).
S A A MoCA scores of group B were higher than those of group A
after a 6-month treatment. The subscores of visuospatial/execu-
- tive function, attention and concentration and comprehensive
S| =2 2d score were significantly increased (P<0.05), while the subscores
§ S of computation, abstract thinking, language competence,
2 S 8% memory, orientation and memory were also increased, albeit the
o | T ¥+ difference was not statistically significant (P>0.05) (Fig. 2).
> | 88 a= ) TEGs. As shown in Fig. 3, there was no statistical significance
2199 9% | of single and multiple lesions in SCI patients (P>0.05). Before
é) = c‘: S % g treatment, the decreased R and K values, the increased MA
DAL = value, a-angle and G value as well as the prolonged CI indi-
E cated DN patients with silent cerebral infarction were in an
'5 L= 9o '% hypercoagulable state (Table IV). Compared with those before
2} ﬁ ﬁ a a é treatment, the TEG indexes of both groups after treatment
_- Zlz9 25 | =2 were improved, manifesting as increased R and K values,
S | =-—===1|2 decreased MA value, o-angle and G, and shortened CI. The
= I comparison between groups A and B after treatment showed
= = significant difference (P<0.05) (Table V).
£ %2222 ¢
% En 3 % 3 @ icé’ mRNA expression of GPVI and level of 11-DH-TXB,.
= J|atas = Compared with the NSCI group, GPVI expression and
§ g_u 11-DH-TXB, level of the SCI group were increased
2 S (GPVI: 17.50+4.50 vs. 20.86+4.62, P<0.05; 11-DH-TXB,:
}; .§ 8 = % S § 43.21+6.38 vs. 58.39+7.22, P<0.05). Before treatment, the
5 L; S ET E comparison between groups A and B showed no significant
B 2 =8| g difference in GPVI expression and 11-DH-TXB, levels (GPVI:
§. O | e aa ) 20.91+4.83 vs. 20.80+4.66, P>0.05; 11-DH-TXB,: 58.55+7.15
gﬁ ?/‘ vs. 58.28+7.34, P>0.05). Six months after treatment, the GPVI
= - . &) £ expression and 11-DH-TXB, level of group B were lower
2 S| 88 &8 | & than those of group A, with a significant difference (GPVI:
i 8 E E 3 3 %‘ 18.11+4.26 vs. 14.81+4.08, P<0.05; 11-DH-TXB,: 46.80+6.69
= z — 0 — < ’59 vs. 39.30+6.25, P<0.05). As shown in the inter-group
§ DA 2 comparison before and after treatment, the difference of GPVI
% i expression and 11-DH-TXB, level was statistically significant
2 w | 20 22| 8 (P<0.05) (Fig. 4).
AR
§ Z | 9=« & @ = Discussion
= AN AN Y
L g
% 5 DN is one of the independent risk factors for cerebral infarc-
g - :i‘ . = tion. The clinical manifestations of cerebral infarction perform
S -% =) 2 E 2 :91 § as SCI and recurrent transient ischemic attack. SCI is short for
B 20 co S o g silent cerebral infarction and it is known as occult cerebral
ED g ‘g § § £ g % infarction or subclinical stroke (16,17). It is a particular type
8 = § o <t e <t 5 of cerebral infarction and the most common SCI is lacunar
= © 3 infarction, which has a small range of cerebral infarction or
‘E _<§ involved cerebral tissues far from the functional area (18,19).
§ = % % g The abovementioned study results are consistent with those
s 5 2 = 2 g | # obtained in the present study.
g % g 12 g § g The prevention and treatment of DN complicated with SCI
§ E % - % = E has l?ecome a res.earcl.l hotspot. Incretin drggs are new hypogly-
g SfLEL g cemic drugs, malnly including glucggon-hke peptldg 1 (QLPI)
3 2 receptor agonist and DPP-IV inhibitors. DPP-IV inhibitors
= s s o have other biological effects besides a hypoglycemic effect.
= ;.Z o o g The combination of incretin drugs and GLP-1R may activate
E g i, S, § adenylate cyclase, upregulate cyclic adenosine monophosphate
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Table I'V. Comparison of TEG parameters of single lesion and multiple lesions in SCI patients.

Parameters R (min) K (min) a-angle () MA (mm) G (kDa) CI
Single lesion 5.55+1.53 1.52+0.82 68.92+11.0 72.07+5.71 11.60+1.74 2.20+0.90
Multiple lesions 5.83+1.39 1.57+0.68 69.89+9.63 73.35+£5.32 11.43+2.01 2.04+0.96

Values are given as mean + standard deviation or number. TEG, thromboelastogram; SCI, silent cerebral infarction; R, reaction time; K, clotting
time; MA, maximum amplitude; G, clot strength; CI, coagulation index.

Table V. Comparison of TEG parameters between treatment groups of diabetic nephropathy with SCI.

Groups Treatment R (min) K (min) a-angle () MA (mm) G (kDa) CI

A (n=50)  Pretherapy 4.04+0.82 1.20+0.19 72.15+£8 91 75.06+5 .46 12.30+1.42 2.93+0.52
Post-treatment ~ 6.20+0.84° 1.96+0.23° 63.22+9.04° 70.40+5.35° 10.12+1.38° 1.85+0.32°

B (n=50)  Pretherapy 4.05+0.86 1.21£0.20 72.00+£9.00 75.00+5.62 11.93+1.67 2.94+0.50
Post-treatment ~ 6.78+0.32*>  2.28+0.19*"  60.38£9.21*"  66.90+5.93*" 8.62+1.62**  1.56x0.39*"

Values are given as mean + standard deviation or number. *P<0.05, group A vs. group B; "P<0.05, pretherapy vs. post-treatment. TEG, thrombo-
elastogram; SCI, silent cerebral infarction; R, reaction time; K, clotting time; MA, maximum amplitude; G, clot strength; CI, coagulation index.

« A group pretherapy

A group post-treatment ® B group pretherapy ® B group post-treatment

4 P<0.05 A group vs. B group; % P<0.05 pretherapy vs. post-treatment

920
80
70
60
50
40
30
20

10
0

TEG parameters

K (min) o-Angle (o)) MA (min)

G (kDa) CI

Figure 3. Comparison of TEG parameters between treatment groups of diabetic nephropathy with silent cerebral infarction. TEG, thromboelastogram.

levels, trigger Ca** inflow, enhance synaptic plasticity, increase
neurotransmitter release and improve learning, memory and
cognitive function (20,21). Hyperbaric oxygen therapy may
increase the oxygen saturation of patients, reduce intracranial
pressure, relieve inflammatory reaction and edema degree,
decrease infarction size (22), use ‘reverse steal phenomenon’
to increase blood and oxygen supply in the focal area, increase
the mitochondrial membrane permeability of brain cells,
reduce neutrophil apoptosis and promote neural functional
recovery and regeneration (23). Thus, it is an effective means
to treat cerebral infarction. However, patients may generate
fear, anxiety irritability and other negative emotions during
the treatment due to the closed environment. Therefore, we
utilized the DPP-1V inhibitor alogliptin in combination with

motor imagery in a hyperbaric oxygen chamber to treat DN
patients with SCI. Motor imagery may be used to reinforce and
improve exercise plans, enhance sensory information input,
promote active latent pathways and dormant synapse, accel-
erate reperfusion of ischemic penumbra and improve cerebral
blood flow by repeatedly simulating and rehearsing exercises
in heart without obvious body movement according to the
exercise plans stored in a certain active brain area in order to
repair the neurologic impairment to a certain degree (24,25).
The Montreal cognitive assessment (MoCA) is more
sensitive in testing mild vascular cognitive impairment than
MMSE (26-28). In the present study, the neurocognitive
dysfunction of SCI patients was more severe than that of NSCI
patients. The naming and language functioning capabilities of
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Figure 4. Comparison of GPVI mRNA expression between groups in diabetic nephropathy. GPVI, glycoprotein VI.

SCI patients were lower than those of NSCI patients, but the
difference had no statistical significance. It indicates that it is
rare for SCI patients to develop language dysfunction at an
early stage. The neurologic dysfunction of patients in group B
was significantly lower than those of patients in group A,
while MoCA scores and clinical effectiveness were higher
than group A. In MoCA scale, the combined treatment with
alogliptin and motor imagery in hyperbaric oxygen was excel-
lent regarding the function of visuospatial/executive, attention
and concentration, which has much better improvement on
neurocognitive function.

Previous findings have show that the platelet adhesion,
aggregation and release of diabetic patients are enhanced,
thus the risk of thrombosis is increased (29). Moreover, the
platelets significantly change before and after the onset of
cerebral infarction. Thus, the abnormality of platelet func-
tion may induce cerebral infarction. The changes in platelet
count and platelet volume may be important factors for
inducing cerebral infarction. The more severe the condi-
tions and the larger the infarction area, the more obvious
the change in platelet parameters (30,31). In our preliminary
study, in comparison with the NSCI group, the platelet count
of SCI group decreased while the platelet distribution width
increased (32). Poor blood glucose control may lead to the
increase of HbAlc, histanoxia, the glycation of plasma, low-
density lipoprotein-cholesterol, fibrinogen and platelets, the
increase of blood glucose viscosity and free radical genera-
tion and the acceleration of atherosclerosis, which may induce
cerebral infarction (33).

We also studied the evaluation of platelet function in
patients by TEG and the secretion of platelet-associated
cytokines. The mechanism of TEG occurs throughout the
whole coagulation process, from coagulation to fibrinolysis.
It is mainly applied to detect blood coagulation disorder and
can comprehensively reflect the physical features of blood
clot (including the rate of blood clot formation as well as the
strength and stability of blood clot). Thus, it is an effective
method to test coagulation changes of patients, and is char-
acterized by small blood use, simple operation, short testing
time and permanent preservation. Thus, it can be used to
guide treatment and judge curative effect in clinic. In our
study, SCI patients experienced a hypercoagulable state, and
the combined treatment with alogliptin improved this hyper-
coagulable state.

GPVl s a platelet collagen receptor, that plays a key role in
mediating signal transduction in platelets after collagen adhe-
sion, activating GPIa-Ila and GPIIb-IIla, promoting activity
expression as well as accelerating platelet adhesiveness and
thrombosis. GPVI levels of patients with acute coronary
syndrome were higher than those of patients with stable angina
pectoris (34,35). The monitoring of GPVI levels in platelets
may predict the risk for thrombosis (36,37). 11-DH-TXB, is
mainly from thromboxane A generated by platelets and is
not formed in vitro. The content of 11-DH-TXB, is stable in
urine. Urine 11-DH-TXB, is the best index for reflecting the
release level of TXA2 in vivo, which may indirectly reflect
the levels of platelet aggregation and activation (38). We
found that the combined treatment of alogliptin and motor
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imagery in hyperbaric oxygen chamber can better promote
thrombolysis. The GPVI expression and 11-DH-TXB, level
of combined treatment group B were significantly lower than
those of group A.

In conclusion, the condition assessment and management
of SCI patients greatly affects prognosis. SCI patients should
have early prevention and early diagnosis. In particaular,
diabetic patients with smoking, hyperlipidemia, hypertension,
atrial fibrillation and carotid artery stenosis should regularly
be followed-up irrespective of whether the desease is compli-
cated with SCI. The treatment of DPP-IV inhibitor alogliptin
combined with motor imagery in hyperbaric oxygen can better
promote thrombolysis absorption, restore brain damage and
improve neurocognitive dysfunction in DN patients with SCI.
However, our study also has disadvantages. Due to small sample
size, the curative effect on SCI patients at different infraction
sites is not compared. The aforementioned disadvantages will
be deeply discussed in subsequent studies in order to provide
more scientific theoretical basis for the prevention and treat-
ment of silent cerebral infraction in clinic.
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