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Features of indicators of crus rheogram in practically healthy

teenagers of different somatotypes
Hmel L. L., Gnenna V. O., Serebrennikova O. A., Smolko N. M.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Norms for assessing the functional state of the peripheral vascular system are
developed, as arule, withoutregard to age, gender and somatotype. The purpose ofthe
study is to establish features of the indicators of crus rheogram in practically healthy
girls and boys of different somatotypes, residents of the Podillia region of Ukraine.
Rheographic indicators ofthe cohort of 108 practically healthy girls aged from 12 to 15
years old and 103 boys aged from 13 to 16 years and 103, urban residents of the
Podillia region of Ukraine, were determined using a cardiology computer diagnostic
complex. Anthropometric survey was conducted in accordance with the scheme of
V. V. Bunak (1941). To evaluate the somatotype of adolescents, the mathematical
scheme of J. Carter and B. Heath (1990) was used. The statistical processing of the
obtained results was carried out in the license package "Statistica 5.5" using
nonparametric methods for evaluating the obtained results. As aresult ofthe research,
it was found that most of the amplitudes and some of the derived indicators of the crus
rheogram in girls of the mesomorphic somatotype are significantly lower or tend to be
smaller than those of other somatotypes, while the time ofthe rising part ofthe rheogram
and the time of slow blood filling are significantly higher than at representatives of an
ectomorphic somatotype. In boys of mesomorphic somatotype, the basic impedance
and amplitude ofthe systolic wave and the average speed offast and slow blood flow of
the rheogram are significantly lower ortend to be lower than those of other somatotypes,
while the time ofthe ascending part and fast blood flow ofrheograms and the diastolic
index are significantly greater than in the representatives of the ecto-mesomorphic
somatotype. It has also been found that almost half of the amplitude and derivative
indices are significantly higherin girls than in boys of corresponding somatotypes, and
most of the time - on the contrary, in boys, than in girls of corresponding somatotypes.
Thus, indicators of crus rheogram in practically healthy girls and boys of different
somatotypes, inhabitants ofthe Podillia region of Ukraine have pronounced differences
mainly between the representatives of mesomorphic and ectomorphic somatotypes.
Established pronounced manifestations of sexual dimorphism of indicators of crus
rheogram between adolescents of corresponding somatotypes.

Keywords: indicators of crus rheogram, somatotype, practically healthy girls and
boys, sexual differences.
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Introduction

Despite the considerable efforts of world medicine, the
problem of successful treatment of lower limb vessels is
still far from being solved. Thus, the successes of modern
angiology led to an increase in the life expectancy of
patients, which in turn led to an increase in the number of
late complications of this pathology [6, 10]. First of all, they
create a threat to early disability, worsen the quality of life
and reduce its duration [14, 17, 26, 27].

To date, it has been established that vascular diseases

of the lower extremities develop more often in patients who
became ill both in childhood and in adolescence [1, 8].
This indicates the need to develop effective methods of
prevention and treatment of vascular complications already
in the early stages of the disease [11, 23, 28]. That is why
specialists who solve these tasks, should focus on the
establishment of age standards and effective prediction of
the occurrence of these disorders in children and
adolescents [13, 18].
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To evaluate the state of peripheral circulation, it is best to
use the rheographic method. Its important advantage is the
ability to evaluate the total blood flow to the tissues, for
example, due to developed collaterals. In addition, blood
circulation of several vascular areas, including symmetrical
ones, is also simultaneously investigated, which makes it
possible to easily detect circulatory disorders. This method
significantly helps to correctly diagnose and, especially, for
the current assessment of changes in blood circulation,
including during functional tests [32].

Despite all the benefits of the method, the issue of
hyperdiagnosis of vascular disease of the lower extremities
in persons of different sex, age and somatotype by the results
of the rheographic study remains relevant. Incorrect
interpretation of the rheogram leads to hyperdiagnosis of
serious illnesses and, consequently, to iatrogenesis and
unreasonable limitation of physical activity and incorrect
decision of expert questions. Most of the experimental and
clinical studies performed on the diagnosis and treatment
of lesions of the lower extremities from the side of the vascular
bed relate mainly to the adult organism [4, 22, 24, 29]. A
norm for assessing the functional state of the peripheral
vascular system of adolescents were developed, as a rule,
without somatotype and gender [9, 24, 25].

The purpose of the study is to establish features of the
indicators of crus rheogram in practically healthy girls and
boys of different somatotypes, residents of the Podillia region
of Ukraine.

Materials and methods

After the preliminary questioning and instrumental and
clinical-laboratory examinations on the basis of the research
center of National Pirogov Memorial Medical University,
Vinnytsya were selected 103 practically healthy boys aged
13 to 16 years old and 108 girls aged 12 to 15 years old,
urban residents of the Podillia region of Ukraine.

Rheographic indicators of crus were determined using
a cardiological computer diagnostic complex [35], which
provides simultaneous recording of the electrocardiogram,
phonocardiography, the main and differential tetrapolar
rheogram and the measurement of blood pressure. For
registration, tape rheovasographic electrodes TE.293.063-
01 were used, of OJSC "NIl REMA" production type "tape
measure”, which were superimposed on the edges of the
investigated sections of the limbs. The study was conducted
in a horizontal position of the patient after a 10-15 minute
rest on the attic in a room with an air temperature of
20-22 °C. Before the registration, the electrodes and the
investigated areas in the places of electrode overlay were
treated with an alcohol, and then a physiological solution to
reduce the resistance of the electrode-skin contact. Before
each measurement, the device performed an automatic
calibration with the quality control of the electrode overlay.
The measuring current - 1.8 mA, the current frequency -
80 kHz. For the analysis 15 s rheogram records were used
with subsequent program averaging of all periods of

oscillation. As a result of processing rheograms, the
characteristic points on the curve were automatically
determined, the main indicators were determined, the
conclusion about the condition of the circulatory system of
the investigated area was formed.

Anthropometric survey was conducted in accordance with
the scheme of V. V. Bunak [5]. To evaluate the somatotype of
adolescents, the mathematical scheme of J. Carter and
B. Heath [7] was used.

Statistical processing of the obtained results was carried
out in the license package "Statistica 5.5" using non-
parametric methods for evaluating the obtained results.

Results

Among the amplitude indicators of crus rheogram in girls
of different somatotypes, the following changes are typical:
relatively (p <0.05-0.01) lower values of the amplitude of the
systolic wave of the rheogram and rapid blood flow of the
rheograms in mesomorphs than in ectomorphs and ecto-
mesomorphs; relatively (p <0.05) lover value of the amplitude
of the diastolic wave of rheograms in mesomorphs than in
ectomorphs; expressed tendency (p = 0.057) to the lower
values of the basic impedance in the mesomorphs
compared to the ectomorphs (Table 1). The following
changes in the amplitude indices of the crus rheogram attract
attention in boys: the values of the basal impedance in
mesomorphs are significantly lower than in ectomorphs
(p <0.01), and in the ecto-mesomorphs the tendency (p =
0.070) to greater values than in the mesomorphs; relatively
(p <0.05) lower values of the amplitude of the systolic wave
of the rheogram in mesomorphs than in ectomorphs (see
Table 1).

When comparing the amplitude indicators of the crus
rheogram between girls and boys of the corresponding
somatotypes, the values of the following indices established
significantly higher: basic impedance (p <0.001) in girls of
different somatotypes; amplitudes of incisure of rheograms
(p <0.05) in girls mesomorphs and ectomorphs; the
amplitude of fast blood flow of rheograms (p <0.05) in boys
mesomorphs (see Table 1).

Among the time indicators of the crus rheogram in girls
of different somatotypes, the following changes are typical:
significantly higher (p <0.05) values of the time of the
ascending part of the rheogram and the time of slow blood
flow of the rheograms in mesomorphs than those of the
ectomorphic somatotype (see Table 1). Boys have the
following changes in the time indicators of the crus
rheogram: the higher values of the time of the rising part of
the rheogram and the time of fast blood flow to the rheograms
in the mesomorphs are significantly higher (p <0.05-0.01)
than in the ecto-mesomorphs and the tendency towards
higher values (p = 0.069) of the time of the rising part than of
ectomorphs (see Table 1).

When comparing time indicators of crus rheogram
between girls and boys, of corresponding somatotypes
established significantly higher, or the tendency towards
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higher values of the following parameters: cardiac cycle
duration (p<0.01-0.001) and time of the downward part of
the rheogram in boys of different somatotypes; time of the
rising part of the rheogram (p <0.05-0.01) in boys
mesomorphs and ectomorphs; time of fast blood-filling
rheograms in boys ectomorphs (p <0.05) and mesomorphs
(p = 0.056) (see Table 1).

Among the derivative indicators of crus rheogram in girls
of different somatotypes the following changes are typical:
significantly (p <0.01-0.001) lower values of the average
speed of fast and slow blood flow of rheograms in girls of
mesomorphs than in girls of other somatotypes (see Table
1). In boys attract attention the following changes in the
derivatives of the crus rheogram: significantly (p <0.05)
greater diastolic index values in mesomorphs than in ecto-
mesomorphs; relatively (p <0.05) lower values of mean
speeds of fast rheogram in boys mesomorphs than in
ectomorphs and a slighttendency (p = 0.076) to lower values
in comparison with ecto-mesomorphs; relatively (p <0.05-
0.01) lover values of mean velocity of slow blood filling of the
crus in the mesomorphs are lower than those of other
somatotypes (see Table 1).

Comparison of the derived indicators of crus rheogram
between girls and boys of the corresponding somatotypes
has established significantly higher values of the following
indicators: the dicrotic index (p <0.05-0.01) in girls
mesomorphs and ectomorphs; the index of tone of all arteries
(p <0.05-0.01) in girls mesomorphs and ecto-mesomorphs;
indicator of the tone of the arteries of middle and small
diameter (p <0.05-0.001) in girls of different somatotypes
(see Table 1).

Discussion

Adolescence is the period of the most intense
reorganization of the body. From how the genetically
determined program of human development is implemented
at this stage, its future health depends in many respects.
Incorrect interpretation of normative rheographic data in
adolescence is noted by the authors of many well-known
manuals [20, 34]. For a long time, more attention was paid
to young people in connection with the prize to the armed
forces, therefore, the norms developed during the
examination of young men, were used for young women,
without taking into account the age peculiarities of
development and the formation of their cardiovascular
system [2, 12].

The authors of the research devoted to the development
of functional criteria for assessing the circulation of lower
extremities in adolescents emphasize that the range of rules
for this age group is very broad [30, 33]. At the same time, in
the literature less attention is paid to the causes of these
changes. The assumptions about the mechanisms
underlying the morpho-functional changes of the vessels of
the lower extremities are stated. It is an intensive growth of
vessels, activation of the hypothalamic-pituitary-adrenal
gland system and associated vegetative changes, electrolyte

Table 1. Changes in rheogram crus performance of adolescents
of different somatotypes.

Indicators Gits Boys
mes ec ec/mes mes ec ec/mes
G_Z (Ohm) 4 T qt A T
G H1l (Ohm) q A A q A
G_H2 (Ohm)
G_H3 (Ohm) q A
G_H4 (Ohm) q A A
G C(9
G_A(® A q AT q
G B9
G AL (5 A q
G A2 (9 A q
G H2H1 (%)
G _H3H1 (%) A q
G_H4A1 (Ohms) q A qt A T
G HLH4A2 (Ohm's) g A qt A
G_AC (%)
G_AIC (%)
G_A2C (%)
G_A1A2 (%)

Notes: mes - mesomorphic somatotype; ec - ectomorphic
somatotype; ec/mes - ecto-mesomorphic, or meso-ectomorphic
somatotype; T or i - the value of the relevant indicators within the
respective groups of boys or girls have a slight tendency to higher
or lower values; t ori - the value of the relevant indicators within
the respective groups of boys or girls tends to higher or lower
values; P A or TV - significant differences between the
respective indicators in the groups of boys or girls; - significant
differences in the performance of the respective somatotypes
between boys or girls (higher rates are noted); - trends in the
differences between boys or girls in the corresponding
somatotypes (higher rates are noted); G_ - rheographic indicators
of crus; _Z - basic impedance; _H1 - amplitude of the systolic
wave; _H2 - incisure amplitude; _H3 - amplitude of the diastolic
wave; _H4 - the amplitude of rapid blood flow; _C - duration of the
heart cycle; _A - time of the ascending part; _B - time of the
downward part; _Al - time of fast blood filling; _A2 - time of slow
blood flow; _H2H1 - dicrotic index; _H3H1 - diastolic index; _H4Al
- average speed of rapid blood flow; _H1 H4A2 - the average
speed of slow blood flow; _AC - index of tone of all arteries; _A1C
- index of tone of arteries of large diameter; _A2C - index of tone
of arteries of medium and shallow diameter; _A1A2 - ratio of arteries
tones.

imbalance, and also features of the stature [21, 31].
Adolescents of the same calendar age cannot be
considered as a homogeneous group. They may be at
different stages of puberty development and therefore have
a different degree of morphofunctional maturity. Accumulate
data on the dependence of morphofunctional parameters
on the rate of puberty development; from biological, not from
a calendar age. The interconnection of hemodynamic
parameters with the types of constitution, biological age and
hormonal phenotype of young women and young men [3,
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15] is traced. The rheographic diagnostic algorithms used
up till now do not take into account these features.

In connection with the foregoing it seems urgent to
consider the features of hemodynamics of the vessels of the
lower extremities in persons of adolescence age, evaluating
the results depending on the type of body and gender.

In analyzing the features of the rheograms of crus in
practically healthy teens of different somatotypes, we
established the following changes:

- somatotypological features of girls crus rheograms: 1)
in most cases, the amplitude indices in mesomorphs are
significantly lower, or tend to be less than those of ecto- and
ecto-mesomorphs (with the exception of the incisure
amplitude); 2) the time of the ascending part of the rheogram
and the time of slow blood filling in mesomorphs are
significantly greater than that of ectomorphs; 3) the average
speed of fast and slow blood filling in mesomorphs is
significantly less than that of ecto- and ecto-mesomorphs;

- somatotypological features of crus rheograms in boys:
1) the basic impedance and amplitude of the systolic wave
in mesomorphs are significantly lower, or tend to be less
than those of ecto- and ecto-mesomorphs; 2) the time of the
ascending part and the rapid blood flow to rheograms in
mesomorphs are significantly greater than that of ecto-
mesomorphs; 3) the average speed of fast and slow blood
flow to rheograms in mesomorphs is significantly lower or
tend to be lower than that of ecto and ecto-mesomorphs,
and the diastolic index in mesomorphs is significantly greater
than that of ecto-mesomorphs;

- gender-somatotypological peculiarities of the crus
rheograms: 1) in girls of all somatotypes, the basic impedance
is significantly greater than that of boys and attracts the
attention of significantly higher values of the incisure amplitude
in girls mesomorphs and ectomorphs, as well as the
amplitude of rapid blood flow in boys mesomorphs; 2)
significantly higher, or have tendency towards higher values
of all time indicators in boys of mesomorphic and ectomorphic
somatotypes, as well as the duration of the heart cycle and
the time of the downward part of the rheogram in boys ecto-
mesomorphs; 3) significantly higher, or have tendency towards
higher values of the dicrotic index in girls of mesomorphic
and ectomorphic somatotypes, the index of tone of all arteries
in young women mesomorphs and ecto-mesomorphs, as
well as the index of tone of arteries of middle and small diameter
in girls of all somatotypes.

|. M. Kyrychenko [16] and V. M. Moroz et al. [19] proved that
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Features of indicators of crus rheogram in practically healthy teenagers of different somatotypes

OCOBJIMBOCTI NMOKA3HUKIB PEOFPAMW FOMIJIKA Y NMPAKTUYHO 3A0POBKX NIANITKIB PI3HUX COMATOTUMNIB

Xwmenp 1. 11, F'HeHHa B. 0., Cepebpennikoga O. A., Cmonko H. M.

Hopmamueu 01151 OUHKU GDYHKUIOHaIbHO20 CMmaHy nepughepuydHol cyOuHHOI cucmemu po3pobrisiombesi, SIK npasurio, 6e3 ypaxyeaHHs
8iky, cmami ma comamomuny. Mema docnidxeHHs - ecmaHoeumu 0cobrueocmi NoKa3HUKie peoepaMu 2OMIFIKU Y NpaKmu4Ho 300posux
diguamok | xrionyukie pi3HUX comamomurie, Mewkanuyie odinbcbkoeo peeioHy YkpaiHu. Peoepacbiyni napamempu eominku 108
npakmuyHo 3doposux Oiedamok eikom eid 12 8o 15 pokie i 103 xnonqukie eikom 6id 13 o 16 pokie, MmicbKux MeuwkaHnuyjie Nodinbcbko2o
pee2ioHy Ykpainu, eusHadeHi 3a doromMoeoio KapdionoaidHoeo KoMT'lomepHozo GiaeHOCMUYHO20 KOMITIIEKCY. ARmpornoMempuyHe
obcmesxeHHsT nposedeHo 32i0H0 cxemu B. B. ByHaka (1941). [ns ouiHku comamomury nidnimkie euxopucmosysanacb MamemMamudHa
cxema J. Carter i B. Heath (1990). Cmamucmu4dHa o6pobka ompuMaHux pesyrnbmamie rnposedeHa e nitieH3iliHomy nakemi "Statistica
5.5" 3 gukopucmaHHAIM HernapaMempu4yHux memodie oyiHKU ompuMaHux pe3yrnbmamie. B pesynbmami npoeedeHux 80cnidxeHb
ecmaHoesieHo, wo Binbwicmb amniaimyOHux i yacmuHa noxiOHUX MOKa3HUKie peoepaMu 2oMinKu y 8ie4amoK Me30MopgHO20
comamomurny 0ocmosgipHo MeHwWwi, abo Maiomb meHOeHUlo 00 MeHRWUX 3HaYeHb, HDK y npedcmasHuub iHWUX coMamomurnie, a Yyac
8UCXIOHOI YacmuRu peogpaMu ma 4ac MoeiibHO20 KPOBOHANOBHEHHS - G0CMO8IpHO Binblii, HXK y nMpedcmagHulb €KMOMOpPHHO20
comamomuny. Y xron4uxie Me3oMopgbHoeo comamomuny 6asoeull imnedanc i amnnimyda cucmornidHol xeurli ma cepedHs weudkicmb
weudKoeo i NosirbHO20 KPOBOHANOBHEHHS peoepaMu 00CMOGIpHO MeHWi, abo Maiomb meHOeHUil0 00 MEHWUX 3HaYeHb, HIX Yy
npedcmasHuUKie iHWUX comMamomurnie, a 4ac eUCXiOHOI YacmuHU | WeudK020 KPOBOHAaro8HEeHHS1 peoepamMu ma diacmoniynull iHdekc
- docmoegipHo binbuii, HK Yy npedcmasHuKie ekmo-Me30MOppHO20 coMamomuny. TakoX ecmaHoe/1eHo, Wo Malixe rmofosuHa
amnaimy&Hux i noxidHux nokasHukie docmoegipHo binbwa y disdamok, HDK y xrondukie €idnoeidHuUx comamomurnie, a 6inbwicmb
q4acosux - Haemaku, y X/0on4ukie, HPK y 8igdamok eidnosiGHUx comamomuriie. Takum YUHOM, MTOKA3HUKU peoepamu 2OMITKU Y NpaKkmu4Ho
38oposux Biedamok | xrionyukie pi3HuUx comamomurnie, Mewkaryie 10dibcbKko2o peeiony Ykpainu Maromb eupaxeHi po3bikHocmi
rnepesaxHo MK npedcmasHUKaMu Me30MOPEHHO20 ma eKmoMopghHO20 coMamomurie. BcmaHO8IeHi supaxeri nposieu cmamegozo
dumoppiamMy 3a roKasHuKaMu peozpamu 2OMINKU MDK nidnimkamu eidrnogiGHuUx comamomurie.

KnrouoBi cnoBa: rokasHuku peoepamu 20MiIKU, comamomur, npakmuy4Ho 30opoei digdamka ma XJ/10M4uKU, cmameei po36iKHOCMI.

OCOBEHHOCTMW MOKA3ATEJIEA PEOFPAMMbI FONIEHWN Y MPAKTUYECKW 300POBbIX MOAPOCTKOB PA3HbIX
COMATOTHMNOB

Xmenb 1. /1, THeHnnas B. O., CepebpenHukoea O. A., Cmonko H. H.

Hopmamuebi 0151 OUEHKU DYyHKUUOHaIbHO20 COCMOSIHUS nepughepuyeckoll cocyducmoli cucmembl paspabambiearomcesi, KaKk npasurio,
6e3 yyema eo3pacma, fiona u comamomuna. Llenb uccriedosaHuss - ycmaHoeumb 0COBEHHOCMU roKasamerell peoepamMbl 20IeHU Y
npakmu4decku 300posbix 0egodeK U MarbyUuKo8 pasHbix coMamomurnos, xumernel [NodonbcKko2o peauoHa YKkpauHbl. Peoepaghuyeckue
napamempbl 2onieHu 108 npakmuydecku 300posbix degoyek e gospacme om 12 do 15 nem u 103 manwyukos 8 gospacme om 13 do 16
niem, eopodckux xumeneii [TodonibcKogo pezuoHa YkpauHbl, onipederieHbl ¢ MOMOWbIO Kapduooau4ecKkoeo KOMIbIOMepPHO 2o
duasHocmuyYecKoeo Komrekca. AHmporomempudeckoe obcriedosaHue npoeedeHo coeniacHo cxeme B. B. ByHaka (1941). Onsi oyeHku
comamomuna nodpocmKoe ucrofib3oeasnacb MameMamudeckas cxema J. Carter u B. Heath (1990). Cmamucmu4deckas obpabomka
rof1y4eHHbIX pesyribmamoe npoeedeHa & fUUeH3UOHHOM nakeme "Statistica 5.5" ¢ ucrionb3ogaHueM HenapaMempudecKkux memodos
OUEHKU MOITy4YeHHbIX pesynibmamos. B pesynbmame rnposedeHHbIX uccriedosanuli ycmaHoeneHo, ymo 60/bWuHCMe0o aMniaumydnbix
U Yyacmb 1pou3eo0HbIX nokazamersnel peoepaMmbl 20/1eHU y 0e80YEK ME30MOPEhHO20 coMamomuna d0CMO8EPHO MeHbuwe, ulu
umerom meHOeHUUI K MEeHbWUM 3HaYeHUsIM, YeM y npedcmasumernbHul, Opyaux coMamomurnos, a epeMsi eocxodsuwell yacmu
peoepaMmbi U 8peMsi MeOIEHHO20 KPO8eHarosTHeHUs - 00CmoegepHo Borbule, YeM y npedcmasumernbHul, 3KMoMopghHo20 comamomuna.
Y ManeduKkoe Me3oMophHo2o comamomuna 6asoebill umnedaHc u amnumyoda cucmonu4eckoll 805Hbl, CPeBHSIST CKopocmb ObiCmpo20
U MeldrIeHH020 KPOBEHAMOTHEHUS] peoapaMMbl GOCMOBEPHO MEHbW e, UIU UMEm MEeHOEHYUI0 K MEHbWUM 3Ha4YeHUSM, 4eM y
npedcmasumernel Opyaux comamomuros, a epeMs eocxodsuield yacmu u Obicmpo2o KPO8EHaroHEeHUS peogpaMmbl U duacmonudeckul
uHlekc - docmosepHo bosbuie, 4em y npedcmasumernell 3Kmo-Me30MoppHoeo comamomuna. TaKkxe ycmaHoesieHo, 4mo noymu
ros08uHa aMiumyOHbIX U Npou3sodHbiX nokazamereli 00cmosepHo Gornbuwie y 0egodeK, YeM y Manb4uKoe CO0meemcmeyouux
comamomuros, a 6orbUWUHCMEO 8PEMEHHbIX - HA0BOPOM, y Manb4YuKos, YeM y Geg0YeK COOMmEemcmeyouLUX coMamomunos. Takum
o06pa3om, roKasamenu peoapaMMbl 2071€HU Yy Npakmu4yeckuy 300poebix 0e80YeK U MaslbyliKo8 pasHblX coMamomurnos, Xumeneld
lModonbcko2o peauoHa YKpauHbl UMEHM 8blPpaXeHHble passiuyusi 8 0OCHOBHOM Mex0dy npedcmasumensamMu Me30MopgHo20 U
3KMOMOPGHHO20 COMamomuros. YcmaHog ieHbl 8blpaKeHHbIe NPOS8IeHUs 07108020 OuMopghu3Ma 10 oKalamensam peoepamMmbi
20/1€HU Mexdy nodpocmKamu cOOMeemcmeyoujUx CoMamomuros.

KnroueBble cnoBa: rokasamesnu peoapaMMbl 20/1€HU, COMamomui, pakmu4ecku 300poebie 0e80YKU U MarbduKU, 10108ble Pasiuyus.
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