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The high prevalence of ischemic stroke and high mortality from it with increasing
disability of such patients currently makes the problem of vascular diseases of the brain
one of the most socially significant and requiring additional research. Conducting physical
rehabilitation in post-stroke patients according to the author’s scheme had a pronounced
positive effect on their hematological parameters, regardless of their initial state. Wellness
measures ensured in all patients who had an ischemic stroke a gradual optimization of the
number of red blood cells, white blood cells and platelets in the blood. The upcoming changes
created conditions for improving trophic tissue of patients, increased their overall reactivity
and minimized the risk of repeated ischemic damage to brain tissue. The results suggest that
the author’s option of rehabilitation of post-stroke patients is highly promising in terms of
ensuring adequate activation of the bone marrow regardless of the initial level of erythropoiesis,
leukopoiesis and thrombocytopoiesis. This prevents anemia, weakening of resistance and
thrombophilia in such patients, optimizing the general condition and significantly improving
the prognosis for the disease and for life.
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Recently, vascular lesions of the heart
and brain are becoming more and more common
in the world'. Their formation is based on
atherosclerosis?, arterial hypertension® and
various metabolic disorders*. Statistics show that
vascular pathology of the brain is becoming one
of the leading causes of mortality and disability in
different countries of the world>¢. Occlusion of the
vessels supplying the brain is the initial link in the
chain of adverse changes leading to gross disorders
of neuronal metabolism, the development of their
structural and functional changes, often ending in
nerve cell death’. Acute or chronic ischemia of

the brain tissue leads to a cascade of pathological
reactions that can lead to the development of focal
neurological deficit, progression of discirculatory
encephalopathy, and often to the death of the
patient’’.

The high prevalence of vascular diseases
of the brain, high mortality from them, and the risk
of developing disability against their background,
often already at working age, make them one of
the problems of special social significance'®.

It has been proven that the most complete
recovery occurs in the first 3-6 months after a
stroke. For this reason, the earliest possible start of
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rehabilitation is necessary, which would maximize
the patient’s condition, maximize his self-care
skills, speed up his inclusion in society and improve
his psycho-emotional state'"'2.

Given the severe consequences of a stroke,
the high risk of disability against its background
in the case of unsatisfactory rehabilitation in many
respects seemed to be relevant to develop and test
the author’s version of physical rehabilitation for
patients who have recently suffered an ischemic
stroke'*!,

Objective: to evaluate the effect of the
author’s scheme of physical rehabilitation on the
levels of blood cells during the early stages of the
correction of motor skills in patients after ischemic
stroke.

MATERIALS AND METHODS

The study was approved by the local ethics
committee of the Russian State Social University
on September 15, 2015 (protocol '9).

The study was performed on patients
aged 50 to 65 years who underwent treatment in
the city clinical hospital named after S.P. Botkin in
Moscow from December 2015 to December 2016
in the Department of Neurology with a diagnosis
of “ischemic stroke” of various localization.

To carry out rehabilitation according
to the author’s scheme, 44 people were selected
who suffered an ischemic stroke a day ago. They
made up an experimental group. From the day of
admission to the hospital, all these patients received
rehabilitation according to the author’s scheme.
The control group was recruited from 35 patients
after an ischemic stroke who refused to carry out
any physical rehabilitation. Drug therapy was
standard in both groups and was no different.

Author’s physical rehabilitation was
carried out for 30 days and consisted of the
following events:

1. Position treatment was applied from the first day
after a stroke and consisted of 3 main provisions
of the patient: laying on the back, laying on the
healthy side, laying on the affected side with the
physiological position of the limbs.

2. The use of passive ideomotor and active
exercises. Passive exercises started simultaneously
with the treatment by the position, performed on
the sick and healthy side, at a slow pace, in full, in
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isolation in each joint with a number of movements
from 2-4 to 8-10. Classes with idiomotor exercises
were conducted for 10 minutes daily from the first
day of admission to the hospital. They consisted
in the presentation of the work with the hand and
foot of the affected side while performing the same
exercises on the healthy side. Active movements
in the form of therapeutic physical culture began
5-7 days after ischemic stroke. These exercises
always began to be performed with healthy limbs.
This program was used in all patients of the
experimental group for 40-45 minutes per day.

Starting from the 10th day, the patients
of the experimental group conducted standard
exercises of breathing gymnastics by A. N.
Strelnikova in the amount of 10 exercises per day,
from the 15th day of the pack 15 exercises were
carried out.

Also, physiotherapeutic procedures were
carried out with all patients of the experimental
group, starting from the third week (from day
15), which included electrical stimulation of the
affected limbs in combination with acupuncture.

The motor activity of patients in the
control group was carried out only at their request,
in a certain mode, they refused a further course
of physical therapy, their motor activity included
walking, walking along the corridors of the
department and self-care.

In all patients under observation, the
blood concentrations of leukocytes, erythrocytes
and platelets were determined using an ADVIA
60 instrument (Bayer Health Care LLC, USA).
For the study, venous blood was used, which was
taken on the first, fifth, tenth, fifteenth, twentieth,
twenty-fifth and thirtieth days after a stroke.

The obtained digital values were processed
using Student’s criterion.

RESEARCH RESULTS

Patients taken under observation, who
agreed to undergo rehabilitation according to the
author’s method, in the outcome had a different
number of red blood cells and platelets in the
peripheral blood. Given this circumstance, patients
with a high initial amount of red blood cells and
platelets in the blood were monitored separately
from patients who had their low concentrations.
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The physical rehabilitation of patients
who had an ischemic stroke had a positive effect
on their general condition and on the hematological
parameters taken into account.

It was found that the number of red blood
cells in individuals from the experimental group
who had a low concentration of red blood cells,
by 10 days of observation tended to decrease
relative to control values, subsequently continuing
to decrease by 15 days and becoming significantly
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lower than the control (p<0.05) (table 1). By 20
days of the study, there was a significant growth
(p<0.02) of red blood cells relative to the control
while maintaining these changes until the end of
the observation. This pattern, apparently, is due
to the best adaptation of patients to current living
conditions as a result of the use of author’s physical
rehabilitation.

The number of red blood cells in
individuals of the experimental group who

Table 1. The effect of physical rehabilitation on the concentration of red blood cells in
the peripheral blood of patients who initially had fewer red blood cells (x10'%/1)

Dates of Control group, Experienced group, Value p
Observation M+m, n=19 M+m, n=23

1 day 3.94+0.05 3.9+0.06 0.21
5 day 3.84+0.08 3.8+0.01 0.15
10 day 3.9+0.01 3.8+0.06 0.10
15 day 3.8+0.01 3.8+0.04 0.05
20 day 3.7+0.02 3.9+0.01 0.02
25 day 3.84+0.02 3.9+0.03 0.02
30 day 3.74+0.02 3.9+0.03 0.05

Table 2. The dynamics of the concentration of red blood cells (x10'%/1) against the
background of the rehabilitation in patients with a large initial concentration

Dates of Control group, Experienced group, Value p
Observation M=£m, n=16 Mz=£m, n=21

1 day 5.1£0.04 5.0+£0.04 0.23
5 day 4.9+0.05 4.9+0.05 0.25
10 day 5.0+0.05 4.94+0.04 0.15
15 day 5.0+0.05 4.84+0.04 0.05
20 day 4.8+0.04 4.8+0.03 0.05
25 day 4.9+0.05 4.84+0.04 0.02
30 day 4.6+0.05 4.8+0.05 0.02

Table 3. The dynamics of the number of leukocytes in the blood (x10%1) in patients
after ischemic stroke

Dates of Control group, Experienced group, Value p
Observation M+m, n=35 M+m, n=44

1 day 13.9+0.26 13.1+0.28 0.22
5 day 13.2+0.24 12.4+0.25 0.24
10 day 13.1+£0.22 11.4+0.21 0.05
15 day 12.8+0.22 10.6+0.18 0.02
20 day 12.7+0.21 10.3+0.18 0.001
25 day 12.2+0.21 9.9+0.16 0.001
30 day 11.9+0.39 9.4+0.17 0.001
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Table 4. Dynamics of platelet level (x10°1) during rehabilitation in patients who had
their initial low level

Dates of Control group, Experienced group, Value p
Observation M=£m, n=19 M=£m, n=23

1 day 177.1+£0.43 166.5+0.20 0.33
5 day 167.8+0.32 165.5+0.16 0.27
10 day 178.8+0.19 167.0+0.12 0.15
15 day 186.6+0.27 168.6+0.41 0.07
20 day 194.8+0.29 165.5+0.32 0.05
25 day 205.8+0.18 169.1+0.28 0.05
30 day 210.3+0.14 170.0+0.30 0.05

Table 5. Dynamics of platelet count (x10°1) during rehabilitation in patients who had
their initially high concentration

Dates of Control group, Experienced group, Value p
Observation M:=+m, n=16 M=m, n=21

1 day 292.0+0.31 322.8+0.42 0.16
5 day 290.0+0.48 310.5+0.48 0.10
10 day 286.5+0.29 296.1+0.34 0.13
15 day 284.8+0.40 285.1+£0.27 0.07
20 day 283.6+0.51 278.3+0.35 0.05
25 day 279.8+0.26 264.0+0.18 0.05
30 day 276.5+0.35 244.5+0.24 0.05

had a large number of red blood cells in the
outcome (table 2), tended to increase by 5 days of
observation, then by 10 days of observation - to
decrease relative to control values. Subsequently,
this indicator continued to decrease and by 15
days it became significantly lower than the control
(p<0.05). By 20 days of observation, there was a
significant increase (p<<0.02) in the number of red
blood cells relative to the control, which remained
until the end of the study.

It can be argued that the reaction of
erythropoiesis to the author’s physical rehabilitation
was more pronounced in patients with a large initial
level of red blood cells.

White blood cells in all patients of
the experimental group had a downward trend
by 5 days of observation. By the tenth day of
observation, this dynamics became reliable
(p<0.05). In the subsequent follow-up periods,
patients until the end of the study maintained a
reduced level of white cells in peripheral blood.

The data on the reaction of leukocytes
in peripheral blood to the physical rehabilitation
performed in patients after an ischemic stroke
indicate the development of a decrease in
inflammatory processes.

In patients who had an initially low
platelet count, there was a tendency to increase
them within physiologically acceptable values
(table 4).

Found a slight tendency to increase
the level of platelets in the experimental group
completely excluded their risk of thrombosis.
Moreover, the increase in platelet count in the
blood of individuals in the control group was
more pronounced, but also did not go beyond the
generally accepted norm. In patients who had an
initially high platelet count, positive dynamics of
their level was also noted against the background
of their physical rehabilitation (table 5).

As the period after a stroke increased, the
number of platelets in the blood of patients of both
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groups decreased, but in the experimental group
this was much more pronounced. The achieved
decrease in their number in the blood of patients
of both groups indicated a lower risk of repeated
thrombotic episodes.

DISCUSSION

The results obtained during the study
confirm the prevailing scientific opinion that
hematopoiesis is closely related to the general
condition of the body and is sensitive to the
appearance of pathology in any organ'. This is
explained by the fact that with the development of
disorders in the body, the level of hematopoietins
in the blood and in the bone marrow inevitably
changes. Moreover, the severity of these changes
can be very individual'®. There is reason to believe
that with ischemic stroke, the regulatory effects of
the brain on the bone marrow are very pronounced,
which leads either to anemia with a tendency to
thrombocytopenia, or to an increase in the number
of red blood cells and platelets in the peripheral
blood. However, in all cases, leukocytosis occurs,
which is a consequence of the implementation of
the response of the immune system to damage to
brain tissue'’.

Conducted rehabilitation effects were able
to boost the General condition of the patients and
improved the accounted value in their blood. Taken
under the supervision of the patients gave consent
to undergo rehabilitation by the methodology, the
outcome had in the peripheral blood of a different
number of red blood cells and platelets. For this
reason, patients with a high initial number of blood
erythrocytes and platelets were assessed separately
from patients who had low concentrations. Carried
out their physical rehabilitation in all cases had a
positive impact on their General condition and
consider them hematological parameters. To
explain the optimization of these parameters is
possible when optimum levels of hematopoietic
cells in the blood and normalization of production
in the bone marrow formed elements of blood'*.
Developing changes to the end of the study
contributed to a better adaptation of patients to the
current conditions of life, improving they have a
“margin of safety” in their bone marrow against the
backdrop of the author’s physical rehabilitation.

Found the response of erythropoiesis
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to the author’s physical rehabilitation was more
pronounced in patients with higher baseline levels
of red blood cells®. Previously, it was demonstrated
that the extreme situation in humans, who had a
peripheral blood source, a large number of red
blood cells, leading to a significant decrease in their
number, but at low initial level, this reduction is
very small®!,

Held the author’s physical rehabilitation
provided marked reduction in level of leukocytes
in the peripheral blood of patients with ischemic
stroke. This indicated the possibility of treatment
applied to reduce the activity of mechanisms that
support inflammation in the body*.

In the blood of patients of the experimental
group, regardless of the initial level of platelets is
marked by a gradual optimization to physiologically
acceptable values®. Revealed a decrease in the
level of platelets in the blood of individuals of
the control group of stroke survivors was much
less pronounced than in the experimental group.
Achieve changes in the number of platelets in
the blood of patients of the experimental group
observation indicated a real drop they have a risk
of thrombotic episodes®*, to thereby minimize
they risk of recurrent stroke, emphasizing the
preference of use of author’s physical rehabilitation
after ischemic stroke??’.

CONCLUSION

The high prevalence of ischemic stroke,
a serious risk of the occurrence on the background
of disability put forward at the present time, the
vascular pathology of the brain to the forefront of
science. Conducting of post-stroke patients with
physical rehabilitation copyright scheme optimized
the level of their hematological parameters,
regardless of their initial state. Data rehabilitation
measures were provided in all patients with
ischemic stroke, a gradual normalization in blood of
quantity of erythrocytes, leukocytes and platelets.
Developing changes to improve the trophic tissue
of patients increased their overall reactivity and
reduced the risk of recurrent ischemic stroke.
Based on the results obtained, it can be considered
the author’s version of post-stroke rehabilitation
patients highly promising in terms of ensuring
the normalization of the functioning of the
bone marrow in post-stroke patients regardless
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of the source of their level of erythropoiesis,
leucopoiesis and thrombocytopoiesis. It prevents
such patients have anemia, weakening resistance
and thrombophilia, which optimizes the overall
condition and significantly improves the overall
prognosis.
Conflict of interest

No conflict of interest is declared.
Sources of financing

The study was conducted at the expense
of the authors.
Ethics Committee Resolution

The study was approved by the local ethics
committee of the Russian State Social University
on September 15, 2015 (protocol '9).

ACKNOWLEDGEMENT

The team of authors thanks the
administration of the Russian State Social
University for the opportunity to conduct research
on its basis.

REFERENCES

1. Simonenko, V.B., Medvedev, .N., Kumova,
T.A. Pathogenetic aspects of hypertension
in case of metabolic syndrome.Voenno-
meditsinskiizhurnal, 331(9) :41-44.(2010)

2. Karpov,V.Yu., Medvedev, I.N., Boldov, A.S.,
Sibgatulina, F.R., Fedorova, T.Y. Physiological
Basis for the Use of Physical Activity in
Conditions of Disorders of Carbohydrate and
Lipid Metabolism. Indian Journal of Public
Health Research & Development, 10(8) :1899-
1903. (2019)

3. Medvedev, I.N., Skorjatina, [.A., Zavalishina,S.
Yu. Vascular control over blood cells aggregation
in patients with arterial hypertension with
dyslipidemia. Cardiovascular therapy and
prevention,15(1) :4-9. (2016)

4. Medvedev, I.N. Physiological response of the
rheological parameters of erythrocytes to regular
physical exertion in individuals of the first
mature age who are at risk of hemodynamic and
metabolic disturbances. International Journal of
Pharmaceutical Research,11(4) :257-262. (2019)

5. Simonenko, V.B., Medvedev, I.N., Tolmachev,
V.V. Comparative evaluation of the influence
of sulthydryl and phosphate ACE inhibitors on
thrombocyte aggregation in patients suffering
from arterial hypertension with metabolic
syndrome.Klinicheskaiameditsina, 85(4) :24-27.

10.

11.

12.

13.

14.

15.

16.

17.

KARTASHEYV et al., Biomed. & Pharmacol. J, Vol. 13(4), 1947-1953 (2020)

(2007)

Medvedev, I.N., Savchenko, A.P., Zavalishina,S.
Yu., Krasnova, E.G., Kumova, T.A., Gamolina,
0.V, Skoryatina, . A., Fadeeva, T.S. Methodology
of blood rheology assessment in various clinical
situations.Russian Journal of Cardiology, S :42-
45.(2009)

Tham, W., Auchus, A.P., Thong,M. et al.
Progression of cognitive impairment after stroke:
one year results from a longitudinal study of
Singaporean stroke patients. J Neurol Sci,204
:49-52. (2002)

Medvdev, I.N., Skoryatina, [.A., Zavalishina
S.Yu. Aggregation ability of the main blood
cells in arterial hypertension and dyslipidemia
patients on rosuvastatin and non-drug treatments.
Cardiovascular therapy and prevention, 15(5)
:4-10. (2016)

Medvedev, I.N., Lapshina, E.V., Zavalishina,S.
Yu. Experimental methods for clinical practice:
Activity of platelet hemostasis in children with
spinal deformities. Bulletin of Experimental
Biology and Medicine, 149(5) :645-646. (2010)
Yakhno, N.N., Vilensky, B.S. Stroke as a
medical and social problem. Russian medical
Jjournal,13(12) :807-815. (2005)
Bogousslavsky, J. The global stroke initiative,
setting the context with the International Stroke
Society. J Neurol Sciences, 238(1) :1S.166.
(2005)

Zavalishina,S.Yu., Medvedev I.N. Features
aggregation erythrocytes and platelets in old
rats experiencing regular exercise on a treadmill.
Advances in gerontology, 29(3) :437-441. (2016)
Parfenov, V.A. Secondary prevention of ischemic
stroke. Russian medical journal, 13(25) :819-
823.(2005)

Medvedev, [.N., Skoriatina, I.A. Dynamics
of microrheologic properties of erythrocytes
in patients with arterial hypertension and
dyslipidemia treated with atorvastatin.
Klinicheskaiameditsina, 90(6) :42-45. (2012)
Medvedev, [.LN. The Impact of Durable and
Regular Training in Handto-hand Fighting
Section on Aggregative Platelet Activity of
Persons at the First Mature Age.4nnual Research
& Review in Biology, 15(2): 1-6. DOI: 10.9734/
ARRB/2017/35048 (2017)

Gerasimova, M.M., Chichanovskaya, L.V.,
Slezkina, L.A. Clinical and immunological
aspects of the effect of phenotropil on the effects
of cerebral stroke. Journal of Neurology and
Psychiatry, § :63-64. (2005)

Bikbulatova, A.A., Medvedev, I.N. The
Indifference of Daily Wearing of Corrective
Linen in Relation to Platelet Activity in



18.

19.

20.

21.

22.

KARTASHEYV et al., Biomed. & Pharmacol. J, Vol. 13(4), 1947-1953 (2020) 1953

Women of Second Adulthood with First Degree
Hypoid Obesity.Biomedical & Pharmacology
Journal,11(4) :1975-1981. http://dx.doi.
org/10.13005/bpj/1571(2018)

Morozova, E.V., Shmeleva, S.V., Rysakova, O.G.,
Bakulina, E.D., Zavalishina,S.Yu. Psychological
Rehabilitation of Disabled People Due to
Diseases of the Musculoskeletal System and
Connective Tissue. Prensa Med Argent,104(2).
DOI: 10.4172/0032-745X.1000284 (2018)
Medvedev, I.N., Gromnatskii, N.I. The
influence of hypocaloric diet on thrombocyte
rheology in patients with metabolic syndrome.
Klinicheskaiameditsina, 84(3) :49-52. (2006)
Gusev, E.I., Skvortsova, V.I. Cerebral ischemia.
Moscow, 328. (2001)

Damulin, 1.V., Parfenov, V.A., Skoromets, L.L.,
Yakhno, N.L. Circulatory disorders in the brain
and spinal cord. In the book: Diseases of the
nervous system. A guide for doctors. Moscow,
231-302. (2003)

Shmeleva, S.V., Yunusov, F.A.,
Morozov,YU.S.,Seselkin, A.l., Zavalishina,
S.YU. Modern Approaches to Prevention
and Correction of the Attorney Syndrome at
Sportsmen. Prensa Med Argent, 104:2 DOI:
10.4172/0032-745X.1000281 (2018)

23.

24.

25.

26.

27.

Vorobyeva, N.V., Medvedev, .N. Functional
Platelet Activity in Dutch Newborn Calves.
Bioscience Biotechnology Research
Communications,13(1) :201-205. DOI: http://
dx.doi.org/10.21786/bbrc/13.1/35 (2020)
Tkacheva, E.S., Medvedev, I.N. Functional
features of vascular hemostasis in piglets of milk
and vegetable nutrition. IOP Conference Series:
Earth and Environmental Science. 421 (2020)
022041. doi:10.1088/1755-1315/421/2/022041
(2020)

Bikbulatova, A.A.Maintaining a normal level
of plasma bioregulators on the background of
daily wearing corrective underwear in women
with developing gynoid obesity. Biomedical &
Pharmacology Journal,12(2) :689-695. (2019)
Vorobyeva, N.V., Khabibulina, T.V., Skripleva,
E.V., Skoblikova, T.V., Zatsepin, V.I., Skriplev,
A.V. Effect of Lipid-lowering Therapy and
Regular Exercise on the Fibrinolytic System
in Patients with Metabolic Syndrome. Prensa
Med Argent, 105(1). DOI: 10.41720032-
745X.1000327 (2019)

Kosukhina, O.1., Kachenkova, E.S., Germanov,
G.N., Zbrueva, Y.V.latrogenesis in the intensive
care. ObshchayaReanimatologiya,14(6) : 23-27.
(2018)



