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Introduction

Vertebrobasilar insufficiency is more common in
students, despite the fact that it was recently considered a
disease of middle and elderly age [1,5]. According to the Tenth
Revision of International Classification of Diseases, the
vertebrobasilar insufficiency (VBI) symptom complex is
considered to be a “vertebrobasilar arterial system syndrome”
within the framework of “transient cerebral ischemic attacks
and related syndromes” (G 45.0) [2,3].

Most frequently, VBI appears in adolescents 17—
18 years, as during school classes at the university the cervical
spine (SP), which holds the position of the head in space
undergoes a long static load [1]. In today’s conditions of rapid
computerization development, the widespread use of gadgets
causes forced posture of the head with the redistribution of
postural muscle tone in adolescents, which leads to changes in
the cervico-chest section of the spine and VBI [4]. The
indicated syndrome is the result of metabolic changes in the
cervical and thoracic spine [6,7].

At the forefront there are disorders in moving vertebral
segments and their connective tissue apparatus, which leads
to mechanical compression of the vertebral arteries [2,7]. Over
time, the lack of blood circulation in the system of vertebrates
and basilar arteries leads to disorders of lipid metabolism and
brain activity [1,5]. Studying VBI is extremely topical, given
the tendency to a rapid increase of this phenomenon, especially
among adolescents, our future successors.

The purpose of the work was to study the effect of
physical therapy on the course of vertebrobasilar syndrome in
adolescents, in particular the tissues lipid homeostasis disorder,
as one of the leading pathogenesis constituents in this vascular
pathology [8]. The decision to use physical therapy was taken
because medicinal treatment of this pathology does not give the
desired effect, since the most common cause of VBI is

spondylogenic, biomechanical disorders in vertebrate moving
segments [4,6,7].

Materials and methods

We examined 129 teenagers with spondylogenic
vertebrobasilar insufficiency, students of Stepan Gzhytskyi
National  university of  veterinary = medicine and
biotechnologies, girls (78) and boys (51) aged 16-18 years. In
all the examined patients, periodic dizziness, headache, visual
impairment were observed, and individual cases there was
facial numbness, circumoral numbness, transient weakness in
the limbs. At objective examination of patients, pain in
paravertebral points and hypesthesia in segments C5, C6, C7,
Thl, arterial pressure heterotonia, vertigo attacks were
observed. The diagnosis was confirmed by radiography of
spine. Verification of the diagnosis was carried out by methods
of X-ray examination with functional tests, CT (computed
tomography) and MRI (magnetic-nuclear resonance imaging)
of the cervico-thoracic spine and ultrasonography (ultrasound
diagnostics) of extracranial vessels.

At the same time, instability, lowering the of
intervertebral discs height, listhesis of varying degrees,
smoothed lordosis with osteoarthritis symptoms in various
sections of the cervical and thoracic spine were revealed. At
ultrasound scan (U/S), more or less severe signs of extravasal
vertebral arteries compression were observed. After treatment,
repeated studies were performed.

In the complex of physical therapy, methods of
therapeutic exercises, treatment, massage, traction-manual
therapy, and electrophysiotherapeutic procedures were used.
Physiotherapy in the physical rehabilitation of patients with
signs of osteoarthritis of the cervical spine was carried out in
the form of amplipulse and diadynamic therapy for 10-
15 minutes per portion of the collar zone every other day for
one and a half months.
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Manual and underwater massage of the cervicobrachial
girdle were performed every other day in the amount of twenty
sessions. Manual therapy was used in the form of the
postisometric relaxation of all muscle groups of the
cervicobrachial girdle with subsequent mobilization of those
parts of the spine, where changes in the form of functional
blocks in the intervertebral segments were detected by the
manual and instrumental examination once a week for
2.5 months. Tractions of the cervical spine were performed
if medically required under the subsequent X-ray control using
a Gleason loop (15 sessions). Physical therapeutic exercises
were assigned to all patients with the measurement of
individual functional physical abilities using step-ergometric
tests of functional classes 1 and 2. The training was carried out
within the framework of stage 1 for 2-3 months. The criterion
for completing was the reduction of HR (heart rate) at the usual
loads from peak to plateau formation per 20-35 cardiac
contractions.

The tissues lipid spectrum study was carried out
according to the method modified by Prof. P.V. Stapay
(Institute of Animal Biology, NAAS) [9]. The following
procedure is based on the classic Folch method and permits to
obtain the largest amount of lipids from the tissues. For this
purpose, the hair lock on the hind head was cut off in such a
way that when re-cut, after 3 months, the newly grown hair
would be obtained. The selected material was washed with
shampoo in warm water, then in cold physiological saline and
dried using filter paper.

For the extraction of lipids, a mixture of chloroform and
methyl alcohol solvents was used in a volume ratio of 1:2. The
material was first thoroughly cut very small with scissors, and
then mulled in liquid nitrogen in a metallic mortar to a
powdered state. The amount of the crushed hair weighing
0.5 g was filled with an extraction mixture and homogenized
with a teflon piston. The homogenate was transferred into the
test tube and left for extraction for 12 hours at the room
temperature. Later, the homogenate was filtered through a
fat-free paper filter. The precipitate was washed three times
with small portions of the extraction mixture. Extracts were
combined. To remove water-soluble, i.e. non-lipid admixture,
0.74M KClI solution was added to the extract in the amount of
1/4 of the lipid extract total volume. The content was shaken
up and left for sedimentation until the complete liquids
stratification. The upper water-methanol layer, lipids-free, is
sucked off with a water-jet pump.

For the study, a lower chloroform layer containing
lipids was used. It was filtered again through a fat-free paper
filter into measuring tubes and brought the volume of 10 ml
with the extraction mixture. Usually the weight method is used
to determine the total amount of lipids in biological objects.
However, it is suitable mainly for objects with high lipids
content, which is not always possible. Therefore, we suggest
the self-developed simple and easily reproducible method
stipulating the use of concentrated sulfuric acid.

The amount of 0.5 ml lipid extract is introduced into
pure and dry test tubes with pipettes. After preliminary
evaporation of the extraction mixture under the exhaust hood,

5 ml of concentrated sulfuric acid is added to the test tubes and
boiled for 15 minutes in a water bath. The content of the tubes
is thoroughly mixed with a glass rod, cooled and measured
using a blue light filter, using a 10 mm thick cuvet.
Simultaneously, a blank sample with 5 ml of sulfuric acid is
studied. The total amount of lipids is calculated by means of
the calibration curve.

Lipid fractions were determined by the thin-layer
chromatography method. Glass plates sizing 20x6 cm,
thoroughly washed in soda solution and chrome mix, were
dried at room temperature. As an adsorbent, silica gel with
particles of 120x140 mesh (10—40 um) was used. Silica gel was
rubbed in a mortar with gypsum, which content was no more
than 5%. The suspension was immediately poured onto a dry
glass plate and distributed on its surface with the layer
thickness of 0.3 mm. The dried plates were placed into the
thermostat for 45 minutes at 110°C for activation.

The tested sample was applied to the starting line in the
concentration of 2 mg per 0.05 ml of the solvent. The test plate
was placed in a chromatographic chamber with a solvent (the
mobile phase, a mixture of petroleum and diethyl ether in the
ratio of 4:1). To saturate the chamber with the vapor of the
solvent, its side walls and the bottom are covered with filter
paper. Upon reaching the finish mark, the chromatograms are
transferred to the exhaust hood at the temperature of 110°C.

Persistent color spots appear on silica gel. The
chromatograms are placed in a glass jar, densely closed with
bits of crystalline iodine. The developing process time is
10-20 minutes. After evaporation of iodine, the extract is
harvested into pre-weighed bottles, and after complete removal
of the solvent (with vacuum), the weighing bottles are
weighed. The calibration curve is built for each individual class
and their number is determined in the tested sample.

Results and discussion

The value of different lipids fractions, as can be seen
from Table, in patients with VBI did not change
unidirectionally. The amount of polar lipids before treatment
was 0.17+0.004 mmol/l, and after the treatment it increased to
0.19 mmol/I. The Student’s coefficient was 2.9 at the variation-
statistical data processing. In the correlation data analysis
before and after the treatment there was a high degree of
unidirectional changes, which is confirmed by the respective
correlation coefficient — 0.7. Changes in the amount of
cholesterol esters in the hair of patients compared to the polar
lipids were less statistically reliably pronounced. Free fatty
acids have undergone very slight changes, which are not
statistically reliable.

Triacyglycerides have undergone already more
significant changes. Before treatment, their amount in tissues
was 0.39+0.07 mmol/l. After the treatment, their content in
these tissues was 0.32+0.01 mmol/l. with Student's coefficient
of 0.89. Such a sufficiently significant growth is statistically
reliable (p<0.05). In the correlation analysis, mostly
unidirectional changes were detected in over a third of the
studied cases.
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Table. Content of lipid fractions in the patients’ hair

Lipid fractions before and after treatment Amount p t r

Polar lipids Before treatment 0.17+0.004 <0.05 2.9 0.7
After treatment 0.19+0.005

Cholesterol esters Before treatment 0.42+0.007 >0.05 1.9 0.87
After treatment 0.44+0.008

Free fatty acids Before treatment 0.35+0.03 >0.05 1.9 0.4
After treatment 0.36+0.04

Triacyglyceride Before treatment 0.39+0.07 <0.05 0.89 0.3
After treatment 0.32+0.01

Free cholesterol Before treatment 0.42+0.009 <0.05 2.4 0.89
After treatment 0.39+0.008
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Fig. Lipids content changes before and after the treatment performed.

Free cholesterol before treatment was 0.42+ amount and the decrease in the amount of triacyglycerides and

0.009 mmol/l. After treatment, its value dropped to 0.39+0.008
mmol/l, which is statistically reliable. Free fatty acids at cerebral
circulation disorder therapy (CCDT) have undergone very small,
statistically unreliable changes. The control group served as a
group of healthy adolescents numbering 20 persons (12 girls and
8 boys aged 15-18 years) in which the content of lipid fractions
in hair was distributed as follows: polar lipids — 0.24 mmol/l,
cholesterol esters — 0.45 mmol/l, free fatty acids — 0.37 mmol/l,
triacyglycerides — 0.31 mmol/l, free cholesterol — 0.375 mmol/I.
When applying physical therapy, we see some changes
in most of the lipid fractions in the hair. As it can be seen from
figure 1, there was a statistically reliable increase in the polar
lipids amount after treatment, and a statistically reliable
decrease in free cholesterol and triacyglycerides. At the same
time, the value of free cholesterol and triacyglycerides reached
the normal level in the control group of the studied patients.
Such a result has its scientific explanation and practical
significance. Considering that the polar lipids fraction is
nonatherogenic, whereas free cholesterol and triacylglycerides
contribute to atherogenesis [8], the increase in the polar lipids

free cholesterol after treatment can be interpreted as a positive
effect of the performed physical therapy on this vascular
pathology regression.

In the objective and instrumental examination of
adolescents after the performed treatment, a clear positive
dynamics of pathological symptoms regression was observed.
Namely: in most of the examined patients, periodic dizziness,
headache, visual impairment, vertebral listhesis and smoothed
lordosis disappeared, in some cases the symptoms became very
slight. On the ultrasound scans of extracranial vessels after
treatment, the signs of extravasal compression of the vertebral
arteries were not observed in more than half of the patients,
while in the rest they became significantly less pronounced.

Prospects for further researches

Conduct research into the effectiveness of physical
therapy using theoretical and methodological and pedagogical
analysis in a comprehensive study of aspects of correction of
vertebral-basilar syndrome in students.
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Conclusions 2. Correction of the cervical spine vertebral disorders

by means of physical therapy leads to the elimination of

1. The obtained data indicate a certain value of the extravascular compression signs and the restoration of lipid

tissue lipids content disorder in the pathogenesis of the metabolism in tissues, which is accompanied by improvement

vertebrobasilar insufficiency syndrome. of the clinical condition in patients and by the neurological
deficiency regression.
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Jlata HagXoDKEeHHS pykonucy 1o peaakmii: 16.01.2020 p.

The purpose of the work was to study the effect of physical therapy on the course of vertebrobasilar syndrome in adolescents.

Materials and methods. In the complex of physical therapy, methods of therapeutic exercises, treatment, massage, traction-
manual therapy, and electrophysiotherapeutic procedures were used. The tissues lipid spectrum study was carried out according to the
modified Folch method and permits to obtain the largest amount of lipids from the tissues.

Results. The therapeutic effect of physical therapy was manifested not only in the normalization of lipid metabolism, but in
reducing the severity of the main clinical disease manifestations, which makes expedient the use of this therapy.

Conclusions. Correction of the cervical spine vertebral disorders by means of physical therapy leads to the elimination of
extravascular compression signs and the restoration of lipid metabolism.

Key words: physical rehabilitation therapy, vertebrobasilar insufficiency syndrome, tissue lipid balance.

Mertorw podoTu 0ysI0 BUBUCHHS BIUIMBY (Di3MYHOT Teparlii Ha nepedir BepTeOpoO0asmIsspHOTO CHHIAPOMY Y ITiUTITKIB.

Marepiaiu Ta MeToAM. Y KOMIUIEKC] (i3uuHOI Tepamii Oyau BUKOpUCTaHI METOAM JIiKyBalbHOI MMHACTUKH, JIIKYBaJIbHOTO
Macaxy, TpakKliiHO-MaHyalbHOI Teparii, ejaekTpo(izioTepaneBTHUHUX MpoleaypH. JOCHiPKEHHS JIMHOTO CHEKTpa TKaHWH
nposouiocs 3a MoaudikoBanuM MetogoM Posda i 103BoJIsIE OTPUMYBATH HAHOLIBINY KiJIbKICTh JiMiAiB 3 TKAHHH.

PesyabtaTn. TepaneBTrunuil edekt (isuvHOT Teparii MPOSBISBCS HE TUIBKM B HOpMaii3amii JimigHoro oOMiHy, ane i B
3HW)KEHHI BUPQKEHOCTI OCHOBHUX KIIIHIYHHX MPOSBIB 3aXBOPIOBAHHS, 110 POOUTH JOIILHIM 3aCTOCYBaHHS JaHOT Teparii.

Bucnosku. Kopexiiis nopymuiens xpe0Ta IUHHOrO BigAiny xpedTa 3a JonoMoroo ¢i3uuHoi Tepamii IPpU3BOAUTH A0 YCYHEHHS
o3Hak ExcTpaBacKyisipHUi 3/1aBIIOBAaHHS B BEPTEOPOOA3HISIPHOM OaceiiHi 1 BiTHOBICHHIO JIIITAHOTO OOMIHY.

Kuro4dosi coBa: dizuuna Teparis, CHHAPOM BepTeOpoOa3sHIApHOI HEJOCTATHOCTI, TKAHUHHOI JIiNiIHUI GaaHc.

Ieabio padoThl ObUIO U3ydeHHE BIMSAHUS (HU3MUECKON Tepaluu Ha TeUeHHUE BepTeOpo0a3sMIIpHOrO CHHAPOMA Y HOAPOCTKOB.

MarepuaJibl 1 MeToAbl. B kommIekce Gu3maecKkoi Teparrin ObIIH UCIIONB30BaHB! METOIBI Ie9e0H0H THMHACTHKH, JICYEOHOTO
Maccaxka, TPaKIMOHHO-MaHyalbHOHW TepamnuM, 3JeKTpodH3HOTepaleBTUIEeCKUe HpoLeaypsl. lccienoBaHue JUNUAHOIO CIEKTpa
TKaHEeH IIPOBOIUIOCH 10 MOTH(MHUIIPOBAHHOMY MeToAy Doirda 1 MO3BONIAET MOTyYaTh HanOoJbIIee KOINIECTBO JIUINA0B U3 TKAaHEH.

Pe3yabTaThl. TepaneBruueckuil 3¢ ekt pusndeckoil Tepanuu NposiBISUICS HE TOJIbKO B HOPMAIU3ALUU JUIHIHOTO 0OMeHa,
HO ¥ B CHI)KCHHH BBIPQXKCHHOCTH OCHOBHBIX KIMHHYECKHX IPOSBICHHI 3a00NIeBaHMS, UTO AENaeT IeNiecO00pa3HBIM NPUMEHEHHE
JTAaHHOW Teparnuu.

BriBoabl. Koppekuust HapylleHUH MO3BOHOYHHMKA LIEHHOTO OTJeNa MO3BOHOYHHMKA C IMOMOINBIO (H3UYECKOH Tepamuu
MPUBOJUT K YCTPAHCHHIO MPH3HAKOB SKCTPABACKYISPHOTO CIABIMBAHHSA B BEPTEOPOOAHIAPHOM OacelfHe M BOCCTaHOBJICHHUIO
JUTMHAAHOTO OOMEHa.
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