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DEPENDENCE OF CARIES INTENSITY IN INDIVIDUALS OF TH E KHARKIV REGION
AND THE AJACENT AREAS POPULATION, BORN WITH MACROSO MIA,
ON THE BODY MASS INDEX AT BIRTH

e-mail: 0.v.garmash@gmail.com

The total of 220 persons aged 11 — 55 years haséesmined. The indices of caries are determiredhygienic state
of oral cavities is assessed, the mixed salivaetiecrrate and the rate of minor salivary glandset@®n are assessed, the number
of salivary glands per a definite area is calcddte all participants, and the status of acid-ktiabalance of the oral fluid is
estimated in 140 persons, who were born with featrosomia, and in 80 persons, who were born witl hormosomia (whose
parameters at birth were normal). These groups &greportional representation of age and sex.cbnelusion has been made
that among the participants of the study, who vibem® macrosomes, in the period of permanent oaotushe highest values of
caries indices (caries intensity index and sigaificcaries index) are characteristic of macrosatoirth persons born with
intrauterine obesity. Individuals born with macnesa have, on average, a reliably reduced numbsridr salivary glands per
an area unit, a reduced rate of the mixed saliggetion and a reduced rate of the minor salivaangds secretion as compared to
those whose parameters at birth were normal.

Key words: fetal macrosomia, oral cavity, permanent dentiperiod.

The work is a fragment of the research project “Tiagure, structure and treatment of major dentakdises”, state
registration No. 0116U004975.

High intensity caries of permanent teeth is assediavith poor hygiene of the oral cavity, the
composition of saliva produced by small and largévary glands, genetically caused insufficient
mineralization of hard tooth tissues, the presaicystemic diseases and with other factors [5].
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In our studies, it has been proved that in theggeoff temporary [2, 5] and mixed occlusion, high
caries intensity is characteristic of children baiith large gestational age (macrosomia of thesfeteans
that the body weight at birth exceeds or equakg}. These results are consistent with data obdalryea
number of domestic and foreign researchers [1C2hsequently, a logical question arises about the
intensity of the permanent teeth caries in perbans with a macrosomia.

The purposeof the study was to determine the intensity ofesain individuals of the north-east
Ukraine’s population with permanent occlusion, waegight-growth parameters at birth were assessed
as macrosomia, taking into account the presengeersfons with harmonious intrauterine development,
with intrauterine obesity or with relative intratitee body weight insufficiency among them.

Materials and methods.The study was carried out on the basis of the UsityeDental Center at
Kharkiv National Medical University during 2014-201The total of 220 persons with different statfis o
dental health participated in the study. One huhdned forty persons aged 12 to 55 years born with
macrosomia constituted the main group, and 80 persb the appropriate age, whose weight-growth
parameters at birth were normal (fetal normosomvaye included into the comparison group. The study
did not include persons with obesity or diseasas dfffect the oral cavity organs’ status. Informaton
the weight-growth parameters of the participantdeurstudy at birth was obtained from the delivery
records of maternity hospitals, hospital recordsimepatients, infant's records, identification tags
newborn’s bracelets and other medical records, lwivere stored in the archives of medical institusio
or in participants under study.

Based on the coefficient of intrauterine developtrtearmony proposed by Kharkiv researchers
[3], which takes into account the weight-growthgraeters of the child at birth, all participantshie main
group were divided into four subgroufibgroup lincluded persons with long, harmoniously developed
body and relatively reduced body weight at the tohéirth. Subgroup llincluded persons with a large
body length and a relatively reduced body weighhattime of birthSubgroup lllincluded individuals
who had a large length and increased body weigheaime of birth. Hryshchenko V.I. et al [1] csifsed
such newborns as infants with intrauterine acceteraagainst the background of obesBubgroup IV
included persons who had a moderate body lengttpeombunced obesity at the time of birth.

Distribution of the participants in the study waséed on the WHO classification, but the age that
coincides with the permanent bite formation pefias divided into two additional ones in order tketa
into account changes in the oral cavity conditioat tare characteristic of children in the puberyigy.
The first age periodhcluded children aged 11-17 years, who had ellpgrmanent teeth at the time of the
study (with the exception of the third molar3he second age perioticluded 18- to 24-year-old
participants of the studyhe third age periodncluded participants with a formed bite aged 25yéars
(according to the WHO classification, this ageasiyg).The fourth age periqdncluded study participants
aged 45 to 55 years. The distribution of the pigdicts’ number by groups and subgroups and the
somatometric indices of the participants at thHeietof birth are shown in table 1.

The study was carried out in accordance with thenCib of Europe ConventionThe Convention
for the Protection of Human Rights and Dignity bétHuman Being with regard to the Application of
Biology and Medicinethe Convention on Human Rights and BiomedicinE§®o. 164)” of 04.04.1997,
and the Helsinki Declaration of the World Medicastciation (2008). To participate in the study,heac
participant whose age was over 18 years gave fhamed consent. For participants under the ageBof 1
years, the informed consent was obtained from psu@rguardians.

In all participants of the study, the hygienic staf the oral cavity was determined by the OHI-S
index (Green-Vermillion). Caries prevalence anemsity was determined and the Significant Index of
Caries (SIC) was calculated [4, 5].

Determination of the mixed unstimulated oral flgiecretion rate was performed, the fluid being
collected in the morning into the graduated tulvd.@bminutes. The secretion rate was expressedimim
For the quantitative assessment of the small sgligiands’ secretion, the method of Yakovleva Was
used. [2, 6]. The hydrogen index was measured usdigator paper with a pH range of 4.5 - 7.5 amal t
acidity interval of 0.2 units. The test paper bawdse immersed into the oral fluid for 10 seconad then
their color was compared to the scale that wasided in the kit.

Assessment of the studied parameters mean valugpearéformed using the MS Excel 2016
software. The hypothesis about the difference betmtbe mean values in small groups was performed
using the non-parametric statistics method (by M@fimitney criterion) using the Statistica 6.0 softeva
package. The percentage of cases when certairrdesatiere observed in groups and subgroups with
appropriate confidence intervals with error probghdf p <0.05 was assessed for the binomial distribution
law of the randomized value [7].
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Table 1
Distribution by age and mathematical expectation vimes of weight-growth parameters at birth
of persons involved in the study
Sl,i;()t‘léz’[)a(%eS) Comparison Main Sublgroup SUbI?rOUP Subgrouplll Suk;\g/roup
Number of 14 (8x.,61.) | 26 (16x., 10x.) 7 (4x.,3n.) 6 (3x.,31.) 6 (3x.,3m.) 7 (6x., 1)
persons, AS |
AS 11 28 (17x.,111) | 39 (26x., 131) | 10 (&.,2a) | 8(4., 4x) 9 (&.,3x1) | 12(8x.,4n)
AS I 26 (15u., 1bx.) | 50 (301, 20x.) | 12 (81, 4x.) 7 (51, 2.) 9 (61, 3x.) |22 (104., 12x.)
AS IV 12 (74., 5%) | 25 (154., 10x.) 4 (2u., 2x.) 3(1u., 2x.) 5@Bu., 2x.) | 13 (9u., 4x.)
Body weight at 3.288 4.175* 4.100* 4,153 4.357* 4.114*
birth, kg AS 1 (p=0.0000) (p=0.00024)| (p=0.00051)| (p=0.00052)| (p=0.00024)
AS 11 3.325 4.28* 4.280* 4.138* 4.478* 4.242*
(p=0.0000) (p=0.0000) | (p=0.00002)| (p=0.00001)| (p=0.00000)
AS 111 3.356 4.292* 4.304* 4.171* 4.611* 4.193*
(p=0.0000) (p=0.0000) | (p=0.00006)| (p=0.00001)| (p=0.00000)
AS IV 3.413 4.276* 4.075* 4.033* 4.480* 4.315*
(p=0.0000) (p=0.00134)| (p=0.00833)| (p=0.00139)| (p=0.00002)
Body length at| 51.86 54.96* 55.14* 58.67* 54.67* 51.86
birth ,cm, AS 1 (p=0.00124) | (p=0.00531)| (p=0.00050)| (p=0.00760)
AS 11 52.25 54.82* 55.90* 58.13* 55.00* 51.58
(p=0.00026) | (p=0.00014)| (p=0.00005)| (p=0.00072)
AS III 51.85 54.56* 56.17* 58.29* 55.33* 52.18
(p=0.00001) | (p=0.00000)| (p=0.00005)| (p=0.00008)
AS IV 52.17 53.52 54.40 57.67* 54.40 51.77
(p=0.01304)
Body weight 23.77 25.46 24.46 20.59 26.67* 29.58*
index at birth, (p=0.02092)| (p=0.00831)| (p=0.00034)
kg/m?, AS I
AS 11 23.50 26.34* 24.50 21.09* 26.89* 30.94*
(p=0.00496) (p=0.00864)| (p=0.00099)| (p=0.0000)
AS III 24.62 26.71* 24.29 21.07* 27.23* 29.61*
(p=0.00144) (p=0.00081)| (p=0.00044)| (p=0.0000)
AS IV 24.31 28.23* 24.83 21.07* 27.79* 31.21*
(p=0.00857) (p=0.04312)| (p=0.03479)| (p=0.00022)

Notes: * the difference between the groups of nemmes and normosomes is statistically reliabley gnrobability at p <0.05.

Results of the study and their discussionlThe oral hygiene condition, which was classified as
“unsatisfactory” in the four age periods mentioadve, was observed in the majority of participamts
the comparison group and in subgroups 1 and 2 efrikin group. It should be noted that in certain
subgroups with high caries intensity (subgroupsuhidl 1V), OHI-S index (Green-Vermillion) values weer
reliably lower than those in the comparison groog edicated “satisfactory” hygienic condition diet
oral cavity. The best hygienic condition of thelaravity in individuals who had signs of intrautesi
obesity at birth (subgroups Il and IV) can be expéd by high motivation of these persons, sineg th
also experienced a high intensity of carious predesemporary occlusion. These data, together thigth
data average values of OHI-S (Green-Vermillion)iged in groups and subgroups presented in table 2,
indicate that it is not only the oral hygiene cdiudi that influences the DEF caries index.

Prevalence of caries in persons of the main grgga 41 - 17 years was 80.8% (CI (confidence
interval): 65.1% - 91.0%) versus 78.6% (CI: 57.2946% ) in the comparison group. Prevalence oésar
in the persons of the main group aged 18 to 25sywas 94.9% (Cl: 86.5% - 98.4%) versus 85.7% (CI:
71.8% - 93.9%) in the comparison group. For the grpeip of 25-44 years this index was 100% versus
96.2% (CI: 86.8% - 99.1%) respectively, and fordlge group of 44-54 years, the prevalence of careas
100% both in the main group and in the comparisong Thus, there was no significant differencénim
prevalence of caries between the participantsamthin group and the comparison group in all agege

The dynamics of caries intensity in the study pgréints in the aspect of age is illustrated indabl
2, which shows index assessment of the hard tssthds condition.

It is clear from the table that, in virtually athe periods, the averaged values of the cariessityen
indices were greater for persons with intrauterieesity (subgroups Il and 1V) compared to the
normosomes. Our previous studies have found thgbimger children born with intrauterine obesity,
against the background of standard body lengthcéslithere were high rates of caries intensity as
compared to macrosomes [2]. Whereas in childresub§roup 11l during the temporary occlusion period,
the caries indices were at the level of the comspargroup [2], and during the mixed occlusion petiey
were insignificantly higher than those of the congaan group.
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Table 2
Index assessment of the caries intensity and oraygiene condition in the study participants:
OHI-S (Green-Vermillion), DEF and (SIC)

Group, age subgroup Comparison Main Subgioup SubgroudI | SubgrouplIIl | SubgrougV
OHI-S, points 1.74 1.53 1.76 1.72 1.36 1.29
Age periodl
Age periodil 1.63 1.39 1.72 1.60 1.26 1.08*

(p=0.02959)
Age periodill 1.69 1.17* 1.79 1.71 1.15* 0.68*
(p=0.00284) (p=0.00526)| (p=0.00000)
Age periodiV 1.78 1.30 2.13 1.89 1.40 0.83*
(p=0.00939)
DEF and (SIC) 3.93 6.00 4.57 7.00 7.50 5.29
Age periodl (7.6) (11.56) (6.5) (8) (14.5) (13.5)
Age periodl 7.11 9.28 7.60 9.50 10.11 9.92
(12.2) (13.92) (13.3) (13) (15) (16)
9.92 14.86* 12.1 14.57 15.33* 16.27*
Age periodIIl (p=0.0005) (p=0.0075) (p=0.0002)
(15.33) (20.76) (19.3) (20.5) (19.77) (21.7)
15.25 19.16* 18.25 17.67 20.6* 19.23*
Age periodlV (p=0.0247) (p=0.0447) (p=0.0383)
(21) (23.63) (24.0) (21.0) (24.0) (23.75)

Notes: * difference between the groups of macrosoams no
DEF) is statistically reliable, error probability@<0.05.

rmosomes of the appropriate age (calcufatetie indices of HI and

In persons with harmonious intrauterine developngsabgroup 1), although the values of caries
intensity indices were averaged and were higherti@se in the comparison group, no reliable dfiees
were observed. It should be noted that macrosombsth, which were categorized as subgroups with
harmonious intrauterine development (subgroupddl, $ignificantly higher rates of caries intensityidg
the temporary bite period compared to normosomkes [2

It is remarkable that in the participants of thisdy, the carious cavities are mostly localized on
the approximal, buccal and vestibular teeth sugéiig. 1), that was also observed in children-rnaomes
at birth in the period of temporary [2] and mixedclusion. Anatomically and topographically small
salivary glands are in close contact with the \eséir and buccal surfaces of the teeth and imtimeddiate
proximity to their approximal surfaces. Consequgritiere is a natural dependence in the actiomnails
salivary glands particularly on these surfacespideshe fact that small salivary glands only progld0%
of saliva, their participation in the anticariogeprotection is significant [1]. In our previouspeximental
studies, the presence of hypoplastic changes iti salevary glands was proved under the conditibn o
macrosomia at birth [10]. Analyzing the above infiation it is arguable that disorders in the workrmofll
salivary glands is one of the explanations for dochlization of carious cavities.

Fig. 1. Photographic image of the child M’s (boyplocavity
lateral part at the age of 17, macrosorsighgroup IV Multiple teeth
caries with different depth of dental injury.

With age, the averaged amount of small
salivary glands secretion reduces in all groups.
The results presented in table 3 show that the
salivation secretion decrease is the most
pronounced in persons of subgroups Il and IV.
This fact was also observed in children and
adolescents born with macrosomia at a younger
age [5].

In the participants of the main group in our
study, as well as in children, macrosomes at birth,
at the age of 6.5 - 11 years and at the preschool
age [2, 5], a smaller amount of salivary glands per
an area unit was recorded on average. We found
the maximum reduction in the number of glands
in the subgroups 1l and IV, and in the previous
age periods, the smallest number was observed in

children who had a harmonic intrauterine developngibgroup ). Significant decrease in the nundfer
small salivary glands per an area unit, combined weiiably reduced salivation activity, led tonalialance
between the processes of de- and remineralizasisartls demineralization and contributed to theoteyi

cavities emergence.
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Table 3
Averaged indices of small salivary glands secretiomnstimulated oral fluid secretion and the hydroga index
values of oral fluid in the study participants

Group, subgroup Comparison Main Subgréup Subgroudl SubgroupII SubgrougV
Number of small salivary 15.9 13.85* 15.0 13.5* 135 13.3*
glands per area of 3¢m? (p=0.0075 (p=0.0393) (p=0.0092)
Age periodl
Age periodIl 14.1 12.28* 13.3 12.6 11.8* 11.6*

(p=0.0112 (p=0.0159) (p=0.0104)
Age periodIIl 12.0 10.58* 111 11.00 10.2* 10.3*
(p=0.0009 (p=0.0136) (p=0.0020)
Age periodlV 11.6 9.08* 11.0 11.3 8.0* 8.4*
(p=0.0005 (p=0.0014) (p=0.0001)
Amount of secretion
produced by a single 1.90 1.61* 1.76 1.68 1.50 1.50*
small salivary gland, (p=0.0194) (p=0.0162)
g/min x 10*
Age periodl
Age periodil 1.85 171 1.86 1.74 1.70 1.58
Age periodIIl 1.59 1.47 1.66 1.46 1.37* 1.41*
(p=0.0424) (p=0.0298)
Age periodlV 1.20 1.04 1.20 1.20 0.96 0.98*
(p=0.0306)
Secretion rate of
unstimulated oral fluid, 0.59 0.42* 0.46 0.43* 0.41* 0.38*
ml/min (p=0.012) (p=0.0371) (p=0.0238) (p=0.0037)
Age periodl
Age periodIl 0.64 0.54 0.52 0.50 0.57 0.55
Age periodIIl 0.62 0.47* 0.50 0.51 0.46 0.44*
(p=0.0024) (p=0.0016)
Age periodlV 0.47 0.38 0.44 0.40 0.38 0.37
Hydrogen index value
(Ph, RU 6.63 6.61 6.77 6.52 6.55 6.59
Age periodl
Age periodIl 6.68 6.61 6.72 6.69 6.42 6.61
Age periodIIl 6.65 6.54 6.75 6.74 6.42 6.40
Age periodlV 6.76 6.60 6.90 7.33 6.48 6.38*
(p=0.0398)

Notes: * difference between the group of macrosoamesnormosomes is statistically reliable, errabability at p <0.05.

The rate of unstimulated oral fluid secretion soadignificantly lower in persons of subgroups Il
and IV. Such a decrease in the rate of salivatiombined with negative changes in the oral fluid
composition leads to the development of cariouxess [9]. Our previous studies also revealed an
impairment in the large salivary glands statusxpegimental animals that were born with macrosomia
[10], compared to animals-normosomes. Extrapolatidhese data to the human body can become one of
the explanations of the provoked state of hardchttiesues in individuals — macrosomes at birth.

Shift of the acid-alkaline balance of the oral ldjuowards acidity (pH value in table 3) in
individuals aged 11 to 17 years is likely to beted to puberty changes. At a later age, the &hifards
acidity is also predominantly characteristic of sgroups Il and IV. Despite the high intensitgaries
in individuals of these subgroups, the value of tgdrogen index in many participants of the stusly i
unreliably lower than that of the individuals iretbomparison group, and in some persons it is eloser
to neutral. In our opinion, the development of Aass process in such individuals may be associattéd
a low mineral density of hard tooth tissues. Atiyger age, in children of the main group, the hydrog
index was on average lower than that of the childinehe comparison group [5].

Thus, the average indices of dental caries intgisindividuals — macrosomes at birth for all the
examined age periods were greater than those otiteol group. However, if in individuals of sulbgips
| and Il indices of the caries process intensitsnaied insignificantly higher with age, than in the
comparison group, in persons with intrauterine ipakese indices were reliably increased both ragjai
the background of average body length indicesrét lbind on the background of fetal acceleratiohg T
influence of the oral cavity hygienic status in gegsons of the main group on the caries cavitieergence
was not detected.

a7



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2019. Ne 3 (69)

1. Calculation of mean indices of caries intensitthe group of individuals - macrosomes at birth
does not reflect the actual clinical situation. YDl separate analysis of subgroups based on the
somatometric indices at birth of the participantsler study permits to identify groups of personthwi
high caries intensity.

2. Values of the indices characterizing the cayiesess intensity at the control level were recdrde
in individuals with harmonious intrauterine deveimgnt. The highest values of caries intensity were
recorded in individuals who were born with intrairie obesity against the background of acceleratiah
in persons with intrauterine obesity against thekgeound of average body length values.

3. Individuals who were born with macrosomia hawgahvation function impairment compared
to those who were normosomes at birth.

4. Compared to normosomes, macrosomes at birthdraegerage by 1 - 2 units fewer number of
small salivary glands per an area unit. Secretissn@ll salivary glands in individuals — macrosoraés
birth is also reliably reduced, an average by 11.d8mpared to that in normosomes.

Prospects of further research lie in determinatafngenetic liability to the oral cavity diseasesiiividuals whose
parameters at birth exceeded the norm.
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3ABUCUMOCTb HTHTEHCUBHOCTHU KAPUECA
V JIUII MO YJISIIIAA XAPBKOBCKOM OBJIACTH
M ITPHJIEKAIIX OBJIACTEM, POTABIINXCSI

3AJIEXKHICTbD HHTEHCHUBHOCTH KAPIECY
V OCIB TOMYJIAIIT XAPKIBCBKOT OBJACTI
TA IPAJIETJINX OBJIACTEIN,

10 HAPOJUJIUCSA 3 MAKPOCOMIEIO,

BIA IHAEKCY MACH TIJIA TP HAPOAKEHHI
I'apmam O.B.

Ob6ctexeno 2200ci6 Bikom Bix 1110 55pokis. ¥ 140
oci0, fKi HapomIUCh i3 Makpocomiero, Ta y 80 ocib
BIANOBIIHOTO BiKy Ta CTaTi, YWi TapamMeTpd IpHU
HapODKEHHI BIANOBINAIM HOPMI, NTPOBEICHO BH3HAYCHHS
iHZIEKCIB Kapiecy, OILIHEHO TirieHiYHMH CTaH pPOTOBOL
MOPOXKHUHM, BH3HAYECHO IIBMUAKICTh CIMHOBHUIIJICHHS
3MiIIaHOT CJIMHHU Ta IIBHIKICTH CEKpelil MaluX CIMHHHX
3aJ103, BU3HAUCHO KUIBbKICTh CIIMHHUX 3aJ103 Ha (iKCcOBaHii
IUIOIII Ta OIIHEHO CTaH KHCIOTHO-ITYKHOI pPiBHOBAark
poToBOi pimmHH. 3poOIEHO BUCHOBOK, IO  Cepen
0OCTE)XeHNX YYacHHKIB JOCIIUKEHHS, SIKI HapOIHINCH
MaKpOCOMaMH, y Hepioj IOCTiHHOro NpHKyCy HaWBHIIL
3HAUYCHHSI IIOKa3HUKIB Kapiecy Oy 3agikcoBaHi B 0ci0, sKi
HapOAWINCH i3 BHYTPIIIHBOYTPOOHUM OxupiHHAM. Ocobu,
SIKI HAPOJWINCh 3 MAaKpPOCOMI€I0, B CEpeIHbOMY, MalOTh
JOCTOBIPHO 3MEHIICHY KUTBKICTh MAJIUX CIMHHUX 3aJ103 Ha
OJIMHHMIIIO IO, 3HIDKEHHS IIBUAKOCTI CEKpelii 3Miranoi
CIIMHH Ta 3HWKCHHS IIBHAKOCTI CEKpeLii MaJIUX CIMHHUX
3a103 y TOpIBHSAHHI 3 0oco0amy, 4Mi HapamMeTpu Hpu
HApOJLKEHHI BiJIIIOBITaIH HOPMI.

KuarouoBi ciaoBa: MakpocoMis IIIOAy,
MIOPOKHUHA, TOCTIHHUI MPUKYC.

Crarrs Hagiiinora 19.12.18p.

poroBa

C MAKPOCOMMEM, OT UHAEKCA MACCBI TEJA
IIPU POXKJIEHUN
TI'apmam O.B.

O6cnenoBano 220 B Bozpacte oT 11 no 55 nmet. ¥V 140
YYaCTHUKOB HCCIICIOBAHHUs, POJUBIIUXCS ¢ Makpocomuei, u 'y 80
JIUII COOTBETCTBYIOLIETO BO3pacTa W MOJa, YbM HapaMeTphl MPH
POK/ICHHH COOTBETCTBOBAJIM HOpPME (HOPMOCOMHS), MPOBEACHO
OINIpe/ieNIeHHe HMHJCKCOB KapHeca, OIEHEHO T'MIHEHHYECKOe
COCTOSIHHE TOJIOCTH PTa, ONpPEAENIeHa CKOPOCTh CIIIOHOOTICICHHS
CMEIIAHHOM CIIOHBI M CKOPOCTh CEKPEL[H MAJIbIX CIIFOHHBIX JKelie3,
OIPE/ICNICHO KOJMYECTBO CIIIOHHBIX JKejle3 Ha (PUKCHPOBAHHOM
IUTOIIA/IM ¥ OL[CHEHO COCTOSIHUE KUCIOTHO-IIETOYHOTO PABHOBECHS
potoBoii kmakoctu. CremaH BBIBOJ O TOM, 4TO Cpenu
00CJIC/IOBaHHBIX YYACTHUKOB HCCICIOBaHUs, KOTOPBIC POJIIIINCH
MaKpoCOMaMH, B TIEPHOJA IIOCTOSIHHOTO TIPHKYCa HAWBBICIIHE
3HAYCHHUS TMOKa3areledl kapueca ObUIM 3a(UKCHPOBAHBI y JIHIL,
POIMBIIKMXCSI C BHYTPUYTPOOHBIM OXkHUpeHHeM. JIuia, KoTopbie
pPOAMIINCE C MaKpOCOMHEH, B CpeIHEeM, HMEIOT JOCTOBEpPHO
YMEHBLICHHOE KOJIMYECTBO MAJIbIX CIIFOHHBIX JKEe3 Ha eIUHUILY
[UTOIIA/N, CHIKEHHYIO CKOPOCTh CEKPELUH CMEIIAHHON CIIIOHBI H
CHIDKEHHYIO CKOpPOCTh CEKPEIMM MajbIX CIIOHHBIX JKEle3 0
CpPaBHEHHIO C JIMI[AMH, YbH [apaMeTpbl TPH  POXKICHHH
COOTBETCTBOBAIIN HOPME.

KoaroueBble c1oBa: MakpocoMusl IUIOZA, POTOBasi MOJOCTh,
MOCTOSIHHBIHA MPUKYC

Peuensent Aerikos JI.C.
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