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ABSTRACT: The aim of the study was to evaluate cognitive functions in patients with
type 2 diabetes mellitus (DM2) and arterial hypertension (AH) and the effectiveness of
Ginkgo biloba extract. Patients and methods. 120 patients with DM2 and 50 with
hypertension were examined without complications, who had not suffered a stroke and/or
myocardial infarction, without active complaints of memory loss and other cognitive
functions. Exclusion criteria: stroke and/or myocardial infarction, clinically significant
diseases of the peripheral arteries and main arteries of the head, decompensation of DM2,
decreased glomerular filtration rate <60 ml/min, the presence of proliferative retinopathy
and other endocrine diseases. The following methods of assessing cognitive functions were
used: the short mental status assessment scale, the Montreal Cognitive Function assessment
scale, and the hand-eye coordination test (Parts A and B). Results and discussion. In 85% of
patients with DM2, cognitive impairment (CD) was revealed: impaired attention, short-term
memory, and speed of thinking. Of these, 82.5% had moderate cognitive decline, and 2.5%
had dementia. 30% of patients with hypertension were diagnosed with moderate
hypertension, 10% with dementia. At the same time, the severity of CN in patients with
DM2 was higher than in patients with hypertension. Ingestion of Egb 240 mg/day for 3
months had a statistically significant positive effect on cognitive functions (improvement of
short-term memory, concentration, speed of thinking) and daily activity. Conclusion. The
authors believe that CN is the first sign of encephalopathy in DM2. It was also noted that
DM2 has a more pronounced effect on cognitive functions than AG. Egb can be used as an
effective drug for the treatment of CN in these diseases.
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INTRODUCTION

Cognitive functions are considered as one of the most subtle markers of cerebral dysfunction,
which makes it possible to diagnose disorders at the preclinical stage, i.e. before the
appearance of persistent "organic" symptoms. Diabetes mellitus (DM) is a metabolic disease
that, according to the definition of WHO and the United Nations, has an epidemic character
of growth. Type 2 diabetes (DM2) causes many complications (nephropathy, retinopathy,
angiopathy, polyneuropathy), which have been studied in detail and are well diagnosed by
doctors. Cerebral dysfunction in DM2, despite the long history of the term "diabetic
encephalopathy" has not been studied enough. A number of studies confirm that cognitive
deficits are one of the first signs of brain suffering in DM. The aim of the study was to study
the state of cognitive functions in DM2 and hypertension (AG) and the effectiveness of the
standardized extract Ginkgo biloba Egb in their correction.

MATERIALS AND METHODS OF RESEARCH
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60 patients with DM2 comprised the DM2 group: 35 women and 25 men, the average
duration of the disease was 10.84+8.2 years, the average body mass index was 32.62+5.49,
the fasting blood glucose level was 7-10 mmol/l, 2 hours after meals — 10-15 mmol/l, the
level of glycated hemoglobin was 6.5-7%. Inclusion criteria: diagnosed with DM2,
compensation stage, age 40-75 years, absence of active complaints of memory impairment
or other cognitive functions on the part of the patient and his relatives. Exclusion criteria:
previous stroke and/or myocardial infarction, clinically significant diseases of the peripheral
arteries and main arteries of the head, decompensation of DM2, decreased glomerular
filtration <60 ml/min, the presence of proliferative retinopathy and other endocrine diseases.
Concomitant hypertension was diagnosed in 50 (90%) patients with DM2. These patients
were included in the second group (AH group): 35 women and 15 men with AH, who
corresponded to the DM2 group according to parametric parameters. Inclusion criteria: the
presence of hypertension, the absence of active complaints of memory impairment or other
cognitive functions on the part of the patient and his relatives. Criteria exceptions: stroke
and/or myocardial infarction, clinically significant diseases of the peripheral arteries and
main arteries of the head, the presence of endocrine diseases. Informed consent has been
obtained from each patient. The neuropsychological study used a brief the Mental Status
Assessment Scale (KSHOPS). Evaluation of the results on this scale: 28-30 points — no
cognitive impairment, 24-27 points — moderate cognitive impairment, 20-23 points — mild
dementia, 11-19 points — moderate dementia, 0-10 points — severe dementia. They also used
The Montreal Cognitive Assessment Scale (Montreal Cognitive Assessment, MoCA test);
result <26 scores were regarded as a cognitive decline. A hand-eye coordination test was
used (Trail Making Test, TMT). Evaluation of the results of Part A of the test (TMT-A): up
to 78 s — no violations, >78 s — decrease in the speed of thinking; part B (TMT-B): up to 273
s —normal, >273 s — decrease in the speed of thinking the obtained results were processed
using the Statistica 6.0 program. Descriptive statistics were used to evaluate the samples, the
data are presented in the form of averages and standard deviations. Since the samples were
unrelated and had a distribution different from normal, the nonparametric Mann—Whitney
criterion (U-test) was used to compare the two groups, and the correlation method was used
Spearman, indicating the level of correlation (p) and the strength of correlation (r). A
nonparametric criterion was used to compare the results before and after treatment of
patients Wilcoxon. 34 patients with DM2 and 6 patients with hypertension with cognitive
impairment were prescribed standardized Gingko biloba extract Egb at a dose of 120 mg 2
times a day in the morning and afternoon daily for 3 months, 15 patients were included in
the control group. Repeated testing was performed 1, 2 and 3 months after the start of
treatment.
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THE RESULTS AND THEIR DISCUSSION

In the DM2 group, the CSOPS scores were 26.04+1.87 points, and the MoSA test score was
22.05£3.45 points, TMT-A — 73.61+£21.47 s, TMT-B — 138.7+68.41 s. In the group The
following results were obtained: CSHOPS — 26.93+1.75 points, MoSA test - 23.85+2.47
points, TMT-A - 82+21.5 s, TMT-B - 201.5+22.8 s. Significant differences were revealed
between all indicators in patients of the DM2 and AH groups, the severity of CN was not it
depended on the duration of DM2 (p=0.09) and hypertension (p=0.1). While taking EGb, the
number of patients who had decreased indicators of cognitive functions, decreased
Indicators of CSOPS and MOSATEST increased as therapy continued: after 3 months of
treatment, they were significantly higher than after the 1st and 2nd months of treatment
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(KSHOPS — p=0.00029, p=0.00004; MoCA test — p=0.00004, p=0.0022). The improvement
of short-term memory, attention and visual-constructive skills influenced the increase in
indicators. The number of patients with DM2 who completed the TMT-B task in more than
278 seconds increased from 1st to 3rd month. The reason for this is that initially I could not
execute TMT-B 31 patients, after 1 month of treatment — 28, after 2 months — 17 and after 3
months — 13. Thus, the general the indicators in this group worsened somewhat due to the
fact that patients who initially did not complete the test (and were not included in the
calculations of the test execution time) were able to do so during treatment, although their
indicators did not reach the norm: after 1 month of treatment 3 patients performed the test
with an average result of 286.548.66 s, after 2 months — 14 (311+27.54 s) and after 3 months
— 18 (308.43+26.47 s). TMT results tended to improve with treatment, but differences
between baseline data and indicators during treatment were statistically unreliable (p>0.05).
In contrast to the DM2 group, the time to perform TMT-B in patients with hypertension
decreased, which is due to the initial absence of patients among them who could not perform
the test. The data before and after 3 months of treatment have statistically significant
differences (p<0.001). In addition to improving cognitive functions, all patients with DM2
and hypertension noted an improvement in working ability, mood, sleep quality and stress
resistance. In 5% of patients with DM2 who did not receive EGb, after 3 months, a decrease
in cognitive test scores by 1 point was revealed due to a deterioration in short-term memory,
in 95% of patients, the indicators remained the same as before treatment. A combination of
SD2 and Hypertension has a more significant negative effect on cognitive functions than
hypertension alone. Absence of other vascular risk factors in both groups, signs of an urgent
vascular pathology of the brain (including according to 1.5 Tl magnetic resonance imaging)
allows us to assume with a sufficient degree of confidence that metabolic disorders in DM2
lead to brain damage regardless of other factors, mainly due to the high sensitivity of
neurons to impaired glucose metabolism and increased insulin resistance of brain tissue.
Cognitive impairment may be a clinical marker of encephalopathy in DM (diabetic
encephalopathy), which makes it possible to diagnose this pathology at an early stage. It can
also cause cognitive decline, but in DM2, cognitive functions suffer more often and to a
greater extent, which indicates a more significant damaging effect of metabolic disorders on
brain tissue compared with disorders in hypertension.
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CONCLUSIONS

Thus, CN is established in the majority of patients with DM2 and hypertension, while their
severity in patients with DM2 is greater than in patients with hypertension. Egb has a
positive effect on cognitive functions in DM2 and hypertension, which improves the
performance of medical appointments, reduces the number of complications and improves
the quality of life of patients.
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