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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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THE RHEOENCEPHALOGRAPHIC STUDY OF THE INTERHEMISPHERIC ASYMMETRY
OF CEREBRAL BLOOD FLOW IN HEALTHY AND MENTALLY RETARDED CHILDREN
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Abstract.

Aim: The features of functional organization of hemodynamic
processes in brain basins of healthy children and children with
mild mental retardation depending on the nature of asymmetry
and gradient of cerebral blood filling are investigated.

Materials and methods: The study was executed in the
scientific laboratory of the special and inclusive education
department of the Armenian State Pedagogical University after
Kh. Abovyan and Armenian State Institute of Physical Culture
and Sport. The study involved children aged 8 to 11 years, a
total of 131. The 73 of them were healthy school children and 58
children with a low degree of mental retardation. Each category
of subjects was divided into 2 age groups: 8-9 years and 10-11
years.

Results: According to the results of the study, in the control
group, 88% of the examined patients showed a hyperfrontal
pattern in terms of RI (rheogramm amplitude). In seven
children, the hypermastoidal pattern was observed, and in the
two children of the control group, no significant differences
between the RI values in the frontal and mastoidal basins were
found.

Conclusion: The study involved 131 children aged 8 to 11
years old. 73 of them were healthy with normal physical and
mental development as well as 58 children with a weak degree
of mental retardation. The study was undertaken to determine
which sport and physical activity allowed children with mental
retardation.

Established that the parameter of TPWV in 8-9-year-old
and 10-11-year-old schoolchildren of the control group was
significantly higher than that of experimental children in the
frontal, bimastoidal and hemispheric basins.

The hypermastoidal gradient pattern of IPVR was recorded
in 55.2% of children in the control group, 13.8% of children
have a hyperfrontal pattern, and 31% of schoolchildren lacked
a reliable (p> 0.05) gradient of peripheral vascular resistance
between the bifrontal and bimasthoidal basins, which indicates
the same level of resistance of the vascular wall in the compared
pools. Note that, in 8-year-old schoolchildren, only the
hypermastoidal IPVR pattern was recorded. In children 9-11
years old, either the absence of a gradient was revealed, or the
gradients of both signs were established. Thus, in children of
89 years of age, the magnitude of the gradient is positively
related to the age of children (r = 0.75). Also with age, there is a
decrease in resistance in the frontal and mastoidal basins, but to
a greater extent in the frontal ones, which leads to a decrease in
the gradient relative to 8-9 years old. A correlation between the
brain IPVR in the frontal pool (r = 0.54) and age was observed in
children 10-11 years old. It is possible that the fall in resistance
of the vascular wall of the frontal pool in this age group ensures
intensive maturation of the frontal lobes.
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Introduction.

To examine the functional interhemispheric asymmetry of
brain blood flow in the examined groups of children, were used
rheoencephalographic technique.

The paper presents the results of empirical studies of
rheoencephalographic indicators of the brain of children in norm
and mental retardation. The parameters of blood circulation of
the brain of healthy children and children with mental retardation
at the age of 8-11 years, reflecting the state of different parts of
the vascular system of the brain.

We also analyzed and compared age-specific changes in the
functional organization of hemodynamic processes in healthy
children aged 8-11 years and children diagnosed with mental
retardation and mild intellectual development.

On our opinion, in children with mental retardation, violation
of the vascular tone of the brain microcirculation is a factor
contributing to cognitive failure. At the same time, chronic brain
hypoxia observed in mental retardation is likely to destabilize
regulatory functions, leading to the disintegration of systemic
brain activity.

Blood supply to the brain depends on two vascular systems,
the blood flow in which is able to complement each other. At
the same time, the internal carotid arteries normally provide the
largest blood flow to the brain and have a direct effect on the
state of cerebral circulation [1-3].

The image of cerebral circulation seems to be a dynamic mosaic
with a continuously changing local blood flow in various areas,
due to the redistribution of blood flow from areas less active in
functional terms in areas with intense activity, with a relative
constancy of the total blood flow to the brain [3-5].

Self-regulation is crucial for adequate blood supply to the
brain and is characterized by the ability of the cerebral vessels to
maintain a relatively unchanged volume velocity of the cerebral
blood flow when perfusion pressure changes.

Between the system of carotid and vertebral arteries there is a
connection aimed at maintaining adequate cerebral blood flow
with decreasing in the diameter of some arteries and increasing
the diameter of others, which indicates the compensatory-
adaptive interdependence of these two-blood supply main
routes of the brain [6-8].

Morphological asymmetry of cortical branches of paired
vessels in the right and left hemispheres has been studied in
a number of studies [9-11]. There are studies concerning
asymmetry of morphological parameters of extracranial parts
of main arteries: common carotid arteries [12,13], vertebral
arteries [7,13,14]. At the same time, there is a small number of
studies in which the parameters of paired vessels were compared
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taking into consideration sex [7,12,13], in the dynamics of their
changes in different age periods [13,15].

Currently, the literature lacks a clear understanding of the
interhemispheric features of cerebral blood flow in children
of primary and secondary school age with mental retardation,
which indicates the relevance of further study of this issue.

The objectives of the study were to establish the features of the
functional organization of hemodynamic processes depending
on the nature of asymmetry and gradient of cerebral blood filling
in the brain basins of healthy children and children with mild
mental retardation to determine the degree of physical activity
of these children [16,17].

Materials and methods.

The study was executed in the scientific laboratory of the
special and inclusive education department of the Armenian
State Pedagogical University after Kh.Abovyan. The study
involved children aged 8 to 11 years, a total of 131. 73 of them
are healthy schoolchildren and 58 children with a low degree of
mental retardation. Each category of subjects was divided into 2
age groups: 8-9 years and 10-11 years.

The control group of healthy schoolchildren:

* 8-9 years old - 38 children, including 20 girls and 18 boys.
* 10-11 years old 35 children of them 17 girls and 18 boys.

Experimental group of children with mental retardation:

* 8-9 years old - 28 children, 11 of them girls and 17 boys.

* 10-11 years old 25 children, including 12 girls and 13 boys.

The selection of children in the experimental group was made
on the basis of accompanying documents with an approved
diagnosis of “mental retardation of a mild degree”. After
reviewing the results of clinical, laboratory, pedagogical and
psychological examinations, family members and guardians
signed a voluntary agreement for the child to participate in
scientific research.

To study the functional interhemispheric asymmetry of the
cerebral blood flow of the examined groups of children, the
rheoencephalographic technique was used.

In recent years, rheoencephalography (REG) as a method of
research of cerebral blood circulation has not lost its relevance.
Comparison of the data of REG and ultrasound dopplerography
(USDG) showed that REG provides more information about the
functional state of the microcirculatory channel.

The physiological technique of rheoencephalography, based on
the rheographic registration of cerebral blood flow in the basins
of basal (basilar), internal carotid arteries, as well as transverse
bi-temporal, bi-frontal and bi-occipital rheovasography, allows
to assess the asymmetry of blood flow in the same areas of the
brain. This method is used to a greater extent for the integral
assessment of cerebral blood supply in individual vascular
basins, rather than in specific brain structures.

The survey was carried out on a computerized complex
"Diamant-RCSM (rheo-cardio-spiro monitor)" in a specially
equipped soundproof electrophysiological laboratory. The
subject had the opportunity to adapt to the conditions of the
study for 5-10 minutes.

The dynamics of the REG tracked in 4 leads: frontal-mastoidal
left and right hemispheres (FM L, FM R), which allows to judge
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the state of blood flow in the basin of the internal carotid arteries;
bifrontal (FF) indicating the blood flow to the frontal regions
of the cerebral hemispheres; bimastoidal (MM), reflecting the
characteristics of blood flow in the vertebral-basilar basin.

The analysis of theographic waves is carried out in 2 directions:

- evaluation of quality characteristics - interpretation of the
wave shape;

- evaluation of quantitative characteristics-digital processing.

Digital analysis of the REG wave includes a quantitative
assessment of a number of indicators that characterize mainly
the tone and elasticity of blood vessels.

According to the literature, adults are characterized by the
presence of a hyperfrontal gradient of blood flow, i.e., greater
values of the amplitude of the rheographic curve and cerebral
blood flow volume in the vessels of the anterior cerebral artery
basin compared to the basin of the vertebrobasilar system.

The absence of hyperfrontal pattern according to volume blood
flow data in children 8-9 years old and its presence only in a part
of adolescents, 12-13 years old is associated with functional
immaturity of frontal regions of children of 8-9 years old.

In the literature for REG-indicators the presence of gradient
values is described only for rheographic index and venous
outflow index, but the peculiarities of blood supply of the basin
depend on other indices of the vascular channel state.

Thus, to date, the formation of blood flow gradient between
frontal and mastoidal brain basins in 8—11-year-old children in
norm and at UW has been insufficiently studied.

The question of the existence of blood flow gradients in
smaller parts of the cerebral vascular system also remains open.

Digital analysis of cerebral blood flow in children were
calculated the average values of the following parameters of
rheoencephalography:

- rheographic index (RI), characterizing the degree of pulse
blood filling of large arteries. The rheographic index is the ratio
of the amplitude of the REG wave to the value of the standard
calibration signal. We used a 0.1-Ohm calibration signal. The
rheographic index is estimated in relative units or fractions of
Ohms.

- indicator of peripheral vascular resistance (IPVR),
reflecting the total lumen of small vessels.

- venous outflow index (VOI), indicating the tone of medium
and large veins.

- diastolic index (DSI), characterizing the state of small veins.

- time of pulse wave velocity (TPWYV).

- dicrotic index (DCI), indicating the state of the small
arteries.

- modulus of elasticity (ME), reflecting the elasticity of the
artery wall.

The presence of cerebral blood flow asymmetry was determined
by rheographic index for each child individually.

At the preliminary stage of data processing, all
rheoencephalogram indices were calculated and analyzed
separately for boys and girls. Correlation analysis of differences
in different-sex children in the control group and the group of
children with EI aged 8 to 11 years did not reveal significant
differences in cerebral blood flow parameters, so in the future
REG parameters of intracranial macrohemodynamics of
different-sex children were analyzed together.



To assess the asymmetry of blood supply to the brain basins,
we calculated the asymmetry coefficient (AC) of blood flow
(by RI) of the hemispheric basins (FM-L, FM-R) for each child
individually, and also individually calculated the reliability of
differences between the RI of the right and left hemispheres
using the formula:

CA = (RI FM-R - PY FM-L) / (RI FM-R +RI FM-L) x 100%

According to the literature, adults are characterized by the
presence of a hyperfrontal gradient of blood flow, i.e., greater
values of the amplitude of the rheographic curve and cerebral
blood flow volume in the vessels of the anterior cerebral artery
basin compared to the basin of the vertebrobasilar system.

The absence of hyperfrontal pattern according to volume blood
flow data in children 8-9 years old and its presence only in a part
of adolescents, 12-13 years old is associated with functional
immaturity of frontal regions of children of 8-9 years old.

In the literature for REG-indicators the presence of gradient
values is described only for rheographic index and venous
outflow index, but the peculiarities of blood supply of the basin
depend on other indices of the vascular channel state.

Thus, to date, the formation of blood flow gradient between
frontal and mastoidal brain basins in 8—11-year-old children in
norm and at mental retardation has been insufficiently studied.

The problem of the existence of blood flow gradients in smaller
parts of the cerebral vascular system also remains open.

Correlation analysis showed the absence of correlation between
cerebral blood flow parameters of children with EI and their
age, which is apparently associated with delayed maturation of
brain structures in this group of children.

Results.

According to the results of the study, in the control group,
88% of the examined patients showed a hyperfrontal pattern
in terms of RI (theogramm amplitude). In seven children, the
hypermastoidal pattern was observed, and in the two children
of the control group, no significant differences between the RI
values in the frontal and mastoidal basins were found.

Consequently, the hyperfrontal gradient of RI is already formed
by the age of 8, and in the group of 10—11-year-old children the
difference in blood supply to the anterior and posterior regions
of the brain only increases.

The distribution of the modulus of elasticity (ME) pattern
in healthy children was as follows: 56% had a hyperfrontal
pattern, 31% of children had a hypermastoidal pattern, and 13%
of children in the control group did not have a predominance of
values of this indicator. The average value of the elastic modulus
decreases with age in both basins. However, in the frontal basin
this decrease is insignificant, while for the mastoidal there is a
significant decrease in the ME value in the group of 10-11 years,
which leads to the appearance of a reliable hyperfrontal pattern
in this group (g = 0.48; p <0.05).

In 68% of cases in healthy children, the DCI gradient had
a hypermastoidal pattern, which suggests that the tone of the
arteries of the small caliber of the mastoidal basin is higher
than the frontal, in 11% of children it is hyperfrontal, and 21%
of the children did not have significant differences in the tone
of the arteries of the small caliber. Comparison of DCI values
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shows that in the group of 10-11-year-old children there is an
unreliable increase in the index compared with the group of
8-9 years. Correlation analysis revealed the dependence of the
DCI gradient on age (r = 0.7) in children 8-9 years old, which
indicates a deepening of the gradient in this age group.

The hypermastoidal gradient pattern of IPVR was recorded
in 55.2% of children in the control group, 13.8% of children
have a hyperfrontal pattern, and 31% of schoolchildren lacked
a reliable (p> 0.05) gradient of peripheral vascular resistance
between the bifrontal and bimasthoidal basins, which indicates
the same level of resistance of the vascular wall in the compared
pools. Note that, in 8-year-old schoolchildren, only the
hypermastoidal IPVR pattern was recorded. In children 9-11
years old, either the absence of a gradient was revealed, or the
gradients of both signs were established. Thus, in children of
8-9 years of age, the magnitude of the gradient is positively
related to the age of children (r = 0.75). Also with age, there is a
decrease in resistance in the frontal and mastoidal basins, but to
a greater extent in the frontal ones, which leads to a decrease in
the gradient relative to 8-9 years old. A correlation between the
brain IPVR in the frontal pool (r = 0.54) and age was observed in
children 10-11 years old. It is possible that the fall in resistance
of the vascular wall of the frontal pool in this age group ensures
intensive maturation of the frontal lobes.

The DSI gradient had a hypermastoidal pattern in 79.3% of the
subjects. Consequently, in most healthy children, small veins in
the basal arteries basins are more toning than in the basins of
the anterior arteries. 17.2% of schoolchildren of control group
are characterized by a hyper-frontal pattern of DSI and 3.5% do
not have a difference in the tone of the small-caliber veins of
the bifrontal and bimastoidal basins. The magnitude of the DSI
gradient correlates with venous outflow rates in children 8-9
years old (r = 0.7), and in children of the older subgroup there is
no such correlation relationship (r <0.4), therefore, the gradient
of small veins is formed by 11 years. In 89.7% of the examined
schoolchildren in the control group, the venous outflow index
was higher in the mastoidal basin. At the same time, with a
higher tone of the venous vessels in the frontal area, a greater
tone of its arterial bed and a higher amplitude of the program
were detected.

With age, a tendency to decrease in the VOI was revealed.
In subjects aged 89 years, the magnitude of the VOI gradient
positively correlates with age (r = 0.61). Thus, at 8-9 years of
age, a high hypermastoidal gradient is characteristic of the VOI,
that is, the large veins of the posterior cerebral arteries pool
have a greater tone, and by the age of 10—11 this pattern is likely
to be already formed. It should also be noted that the majority
of children in the control group (96.6%) are characterized by
a hyperfrontal gradient of TPWYV, i.e., after systole TPWV to
the pool of the posterior cerebral arteries less than to the frontal
zones. According to the results of the research, it turned out
that the pattern of ratios of indicators has age dynamics. Thus,
for a group of healthy children, the gradient of parameters of
rheoencephalograms characterizing the state of large arteries
(RI) and veins of different caliber (VOI, DSI) is already
established by the age of eight, as evidenced by the absence of
further age-related changes and the prevalence of blood filling



and the degree of venous outflow in the frontal pool. The DKI
gradient, which characterizes the regional differences in the tone
of the small arteries, is formed in an adult type by the age of 10,
which reflects the predominance of the tone of these vessels in
the basins of the posterior cerebral arteries.

The ratio of the total lumen of all small vessels (IPVR
gradient) at 8-11 years of age continues to form. At the same
time, dynamic age-related changes are aimed at reducing
resistance in the basins of the anterior cerebral arteries. The
gradient of the tone of large arterial vessels (ME) is actively
formed, the change of which goes in the direction of the
prevalence of tone in the frontal areas. Thus, the pattern of
ratios of the values of the REG indicators, that is, the ratio of
the tone of the veins and arteries of different caliber, begins to
take shape in childhood, providing functional maturation of the
frontal brain. This process is characterized by unevenness and
heterochronicity. The emerging gradients of the values of the
indicators reflect changes in the regulation of the vascular bed,
which are associated with an increase in the functional activity
of the frontal areas and lead to an improvement in their blood
supply conditions.

An analysis of the REG parameter values in children with
mental retardation with different gradients of blood supply to the
brain basins showed that a hyperfrontal gradient along RI was
detected in 70.6% of children in the experimental group, i.e.,
in the experimental group, the predominance of the amplitude
of the rheoencephalogramm in the frontal area is found to
be 17.4% less than in the control group. The distribution of
variants of the gradient ME, reflecting the tone of the arteries
of large and medium caliber in the experimental group, in
general, corresponds to the control group. In 47% of children in
the experimental group, the tone of the small arteries in terms
of the DKI index has a hypermastoidal pattern, in 32.4% it is
hyperfrontal, in 20.6% of children with mental retardation, there
are no significant differences in DKI between the bifrontal and
bimastoidal zones.

The age dynamics of the formation of a DKI gradient between
regions is not established. The prevalence of peripheral vascular
resistance in the frontal or occipital areas is the same in children
of the experimental group (38.25% each). At the same time,
23.5% of children made up a group without an IPVR gradient.
We registered no significant age-related changes in the [IPVR
gradientin children of the experimental group. The predominance
of the small vein tone (DSI) in the pool of the posterior cerebral
arteries relative to the anterior (hypermastoidal gradient) is
characterized by 44% of schoolchildren with EI i.e., 35.3% less
than the representation of this pattern in the control group, and
in the frontal pool - 38 3% is also higher than in the control
group by 21.1%. The absence of a gradient, DSI was recorded in
17.7% of children of the experimental group (5 times more than
in children without a gradient in the control group).

In the experimental group, 50% of schoolchildren (29 people)
had a hyperfrontal VOI gradient, and in the control group, only
3.1% (2 people), which is 14.5 times higher than that of healthy
children. Children with hypermastoidal distribution of large
veins in the experimental group 32.4%, and in the control group
- 89.7%, i.e., the hypermastoidal VOI pattern in children with
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mental retardation occurs 2.77 times less frequently than the
examined healthy schoolchildren.

The distribution of IPVR patterns among schoolchildren in
the experimental group is as follows: 20.6% is a hyperfrontal
gradient, 50% is hypermastoidal, 29.4% of children do not have
a significant predominance of IPVR in the compared basins (p>
0.05).

The interdependence of different, considered by us,
characteristics of cerebral blood flow in different parts of
the vascular bed of the brain is confirmed by the data of
correlation analysis. The mean values of such parameters of
rehoencephalograms as: RI, IPVR, TPWYV, VOI, DSI, DKI,
ME of one basin are interconnected with the average values of
this parameter of the opposite basin (bifrontal with bimastoidal
basins of the cerebral hemispheres of the brain) in children of
the control and experimental groups, forming the average and
high positive correlation relationships (0.55> r <0.96).

A comparative analysis of the indicators of REG by age
subgroups (8-9 years and 10-11 years) of the control and
experimental groups showed that at 8 years of age, the RI value
of the bimostoidal area was significantly lower in the control
group relative to children with mental retardation (p <0, 05).
In children of the control group of 10-11 years, the RI value
in the bifrontal region is significantly higher than in children
of the experimental group due to its lowering in the children of
the experimental group by 10-11 years. It was also shown that
in children of the experimental group the hemispheric indices
of the venous outflow were significantly higher than IVO of the
left and right hemispheres relative to the children of the control
group (p <0.05), as well as in the frontal pool (p <0.05). The
value of IVO in the basin of the posterior cerebral arteries is
not significantly different in children of 8-11 years of age in
both groups. In addition, it was established that the parameter of
TPWYV in 8-9-year-old and 10-11-year-old schoolchildren of the
control group was significantly higher than that of experimental
children in the frontal, bimastoidal and hemispheric basins.

Conclusion.

The age range from 8 to 11 years is the time to improve the
systemic activity of the brain. At this time, the active maturation
of the cortex and the commissures of the brain, the specialization
of the cerebral hemispheres, as well as the formation of the
mechanisms of regulation of the cerebral blood flow occurs. In
our work, we studied the characteristics of theoencephalographic
indices of the brain of children in normal and mental retardation.
The parameters of blood circulation in the brain of healthy
children and children with mental retardation at the age of 8§-11
years, reflecting the state of various parts of the vascular system
of the brain, were analyzed. We also analyzed and compared
the age peculiarities of changes in the functional organization of
hemodynamic processes of conditionally healthy children 8—11
years old and children diagnosed with mental retardation and
delayed intellectual development of a mild degree in conditions
of calm wakefulness.

In healthy children aged 8-9 years, there is an increase
in the difference in the tone of the arteries of large, medium
(ME) and small caliber. (DKI), large vein tone (VOI) and
small caliber (DSI), as well as the level of peripheral vascular



resistance between the bifrontal region and the vertebra-
basilar basin of the cerebral blood flow. In 10-11 years,
there is a drop in vascular resistance in the frontal area. The
amplitude of rheoencephalogramm does not correlate with
the age of the children examined, which indicates an earlier
formation of this parameter. According to the results obtained
in our study the average values of the parameters of the REG
by sex groups differed, but the statistical analysis using the
methods of correlation by the Student’s t-criterion of reliable
sex differences in the parameters of cerebral blood flow in
children in the control group and the group of children with
delayed mental development did not reveal. On our opinion, in
children with mental retardation, dysregulation of the vascular
tone of the system of macrohemocirculation of the brain is a
factor contributing to cognitive insufficiency. At the same
time, in chronic brain hypoxia observed in mental retardation,
destabilization of regulatory functions is likely to occur, leading
to disintegration of the systemic activity of the brain.

The absence of asymmetry of mean linear blood flow velocity,
sex differences and asymmetry of shear stress indicates that the
right and left UVB, regardless of sex, retain such hemodynamic
parameters of blood flow (diameter, resistance, volumetric flow
velocity), which are necessary for normal blood supply of both
hemispheres of the brain.

Thus, the conducted research shows that children of 8-9
years old with mild and moderate mental retardation of various
etiologies, especially boys, differ from their peers by lagging
behind in the development of functional brain asymmetry,
which leads to less pronounced lateralization of the brain, global
undifferentiation of non-verbal activity of the left hemisphere,
low level of development of spatial perception, especially
spatial orientation in such differentiated relations as right - left.

According to the results of our research, children with a low
degree of mental retardation can be involved in sports without
restrictions if they do not have physical disabilities.

In further publications we will present the results of our
physiological and psychological studies of interhemispheric
asymmetry and interhemispheric interaction in normal and
mentally retarded children.
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