(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 No 3 (324) Mapr 2022

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
bogodmggmml Lsdgwoobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 3 (324) 2022

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIATPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

30dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed monthly journal committed to promoting the
science and art of medicine and the betterment of public health, published by the GMN Editorial Board
since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,

editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaunnnckue HoBocTH I'py3um - eXeMecsuHbIM peleH3UpyeMblil Hay4dHbIM KypHal,
m3naérea PemakumonHoi kosuterued ¢ 1994 roga Ha pycCKOM M aHITIMMCKOM S3bIKAax B IIEJISIX
MOJACPKKA MEIULMHCKOM HayKd W YIy4dlIEHHUs 3/ApaBooxpaHeHHs. B >xypHane myOnukyoTcs
OpUTHMHAJIbHBIE Hay4HbIE CTaThU B 007aCTU MEIULMHBI, OMONIOTHH U papMaluu, cTaTbh 0030pHOTr0

XapakxkTepa, HaAy4YHbIC COO6HI€HI/I${, HOBOCTHU MCAWIUHBI U 30paBOOXPaHCHU.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 0aze qanubsix SCOPUS, PubMed 1 BUHUTU PAH.

[TonmHOTEKCTOBBIE CTaTHU KypHana fgoctynHsl yepes3 b/l EBSCO.

GMN: Georgian Medical News — Lo Jo®mggaml bsdgoozobm Losbangbo — s@ols ymggamgoy@o
bodg3b0gM™ bodgoEobm @9i39bboMgdswo gy@boao, yodmogds 1994 Farowsb. [o®dmowagbls
bodgeodaom  gmmayool 3admEgdslb. GMN-Fo dgbger o obymolig®  gbgdby  J309bwgds
94139003963 g 0,mgm@ogeo ©s 3G5JB0ggeo balosmols m@oaobsey®o Lsdgibogdm bEsGogdo
390030601, domgmyools s Bo®dszools byg@mdo, Jodmboangomo balosmols bEs@ogdo.
Ja®bsao obpgdbo@gdygaos MEDLINE-ol bsg@msdmdobm Lolb@gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols wo BUHUTHU PAH-0l dmbsigdms dobgddo. Ls@ogdols boygmo @gjl@o
bgedols{gemdos EBSCO-I dmbsigdms dsbgdowsb.



MEJIUIIUHCKHUE HOBOCTHU I'PY3UHN
ExxemecsiuHbIi COBMECTHBIN I'PY3UHO-aMEPUKAHCKUI HAYYHBIN 3JIEKTPOHHO-IIEYATHBIN Ky pHAII
Oo6mectBa Orpannuennoit OrsercTBeHHOCTH “Tpy3unckas Jlenosas [Ipecca”.
Mznaercs ¢ 1994 1., pacnpocrtpansercs 8 CHI, EC u CILIA

IJIABHBINA PEJAKTOP
Huxonos Iuprxananmsuim

HAYYHBIN PEJIAKTOP
Enene I'mopranze

3AMECTHUTEJIb ITTABHOI'O PEJJAKTOPA
Huno MukaGepuze

HAYUYHO-PEJAKIIMOHHBINA COBET
3ypabé Bagaukopua - npeaceaarennb HayuHo-pe1akumoHHOIO coBeTa

Anexcannp ['ennunr (I'epmanus), Amupan ['amkpenunaze (I'py3us),
Koncrantun Kunuanu (I'py3us), I'eopruii Kamkamunze (I'py3us),
[Taara Kypranuase (I'py3us), Baxranr Macxynus (I'py3ust),
Tenrus Pusnanc (CIIA), Peraz Cermamunu (I'py3us), Isug Dmya (CLLIA)

HAYYHO-PEJAKHHIMOHHAS KOJIJIEI'USA
Koncrantun Kunuanm - npencenaress HayuHo-peqakumoHHON KoJLJIeruu

Apxumanaput Anam - Baxranr Axanaaze, AmMupan AnTtanse, Hemnu Antenasa,
l'eopruit Acarunanu, Tenrus Acaruanu, ['us bepanze, Puma bepuamsunu, Jleo bokepus,
Orap I'ep3maga, JInana l'ornamBunu, Homap ['ore6amsunu, Hukonait I'onranse, JIus J{Banan3e,
Tamap Jlonmmamsunn, Manana XKsanus, Tamap 3epexunse, Mpuna Keauanze, Hana Ksupksenus,
3ypab Kesanumsunu, ['ypam Kuknanze, umurpuii Kopazana, Tetimypas Jlesxasa, Homap Jlomunse,
Hxannyumpxu Menortu, Mapuna Mamananse, Kapaman [TaraBa, Mamyka [ lupixananisuim,
Amnna PexBuamBunu, Maxka Conoramsuiy, Pamas Xerypuanu,
Pynone¢ Xoxendemtnep, Kaxadep Yemmaze, Tunatun YnkoBanu, Apunn Uxorya,
Pama3 Illenrenus, KereBan D0panuize

Website:
www.geomednews.com

Bepcus: neyarnas. Llena: cBoOoHAs.
YenoBusi HOANMUCKM: TIOJNKMCKA IPUHUMAETCS Ha 6 1 12 Mecsues.
ITo Bonpocam noaAnucKy o0pamaThLCA 1o Test.: 293 66 78.
Konrakthslii aapec: ['py3us, 0177, Tounucu, yn. Acarnanu 7, 1V stax, komHara 408
Ten.: 995(32) 254 24 91, 5(55) 75 65 99
Fax: +995(32) 253 70 58, e-mail: ninomikaber@geomednews.com; nikopir@geomednews.com

ITo Bompocam pa3MelneHusi peKkJaamMbl o0pamarbes mo Tes.: 5(99) 97 95 93
© 2001. OOO I'py3uHckas nenoBas npecca



GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper formats
by LLC Georgian Business Press. Published since 1994. Distributed in NIS, EU and USA.

EDITOR IN CHIEF
Nikoloz Pirtskhalaishvili

SCIENTIFIC EDITOR
Elene Giorgadze

DEPUTY CHIEF EDITOR
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Alexander Génning (Germany), Amiran Gamkrelidze (Georgia), David Elua (USA),
Konstantin Kipiani (Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia),
Vakhtang Maskhulia (Georgia), Tengiz Riznis (USA), Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Konstantin Kipiani - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,
Giorgi Asatiani, Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria,
Kakhaber Chelidze, Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Tamar Doliashvili,
Ketevan Ebralidze, Otar Gerzmava, Liana Gogiashvili, Nodar Gogebashvili,
Nicholas Gongadze, Rudolf Hohenfellner, Zurab Kevanishvili, Ramaz Khetsuriani,
Guram Kiknadze, Dimitri Kordzaia, Irina Kvachadze, Nana Kvirkvelia, Teymuraz Lezhava,
Nodar Lomidze, Marina Mamaladze, Gianluigi Melotti, Kharaman Pagava,
Mamuka Pirtskhalaishvili, Anna Rekhviashvili, Maka Sologhashvili, Ramaz Shengelia,
Tamar Zerekidze, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board Phone: 995 (32) 254-24-91

7 Asatiani Street, 4" Floor 995 (32) 253-70-58
Thilisi, Georgia 0177 Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC.
3 PINE DRIVE SOUTH Phone: +1 (917) 327-7732
ROSLYN, NY 11576 U.S.A.
WEBSITE
www.geomednews.com



K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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GENDER RELATED PECULIARITIES OF METABOLIC SYNDROME IN CHILDREN

!Gromnatska N., 'Lemishko B., 'Kulya O., 'Pasichna 1., 2Beliusova V., Petrushchak I.

! Danylo Halytsky Lviv National Medical University, *“Municipal Non-profit Enterprise ”’Lviv Clinical Hospital
of Ambulance”’; *Municipal Non-profit Enterprise "5-th Lviv Clinical Polyclinic”, Ukraine

Metabolic syndrome (MetS) is a combination of clinical
and laboratory abnormalities that increase the risk of car-
diovascular diseases (CVD) developing and is associated
with a two-fold increase of cardiovascular outcome and
one-and-a-half-fold increase in all-cause mortality [43].
A systematic review that included 378 studies published
since 2003 and, depending on different recommenda-
tions, showed the median prevalence of MetS in children
as 3.3% (range 0-19.2%) and in obese children as 29.2%
(range 10-66 %) [8].
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Gender peculiarities influence the character and clinical
course of somatic pathology. It was determined that exami-
nation data of one gender group can’t be transferred to all
population. Published reports are different in the gender dis-
tribution of MetS [4] and MetS components differ by sex
[38]. Several studies revealed, that among adults there is a
higher prevalence of MetS in females than in males [26] es-
pecially in lower socio-economic groups [35]. Female’s risk
of having MetS kept raising until 70 years old, while males’
risk turned down after 50 years old [42].
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At the same time, some researchers report a higher in-
cidence of MetS in men, than in women [34]. In Latin
America 40% of boys compared to 32.2% of girls with
obesity aged 5-18 years had MetS [20]. Similarly, it was re-
ported that both overweight and obesity among Montenegrin
urban children were related to higher MetS and this effect
was more prominent among boys as compared to girls [41].
This is in contrast to a study conducted by A.P. Ferreira, et
al. who used NCEP ATP III diagnostic criteria and classified
MetS in 10.7% of boys and 25.0% of girls [17].

It was estimated that abdominal obesity occurred more
in women (70%) than in men (46%) [33] and has a more
essential influence on blood pressure (BP) increase [3].
While in Framingham Study obesity had a more essential
influence on hypertension development in men than in
women [32]. Also, 24-hour monitoring of BP demonstrat-
ed its higher levels in boys especially at night time [43].

It was demonstrated that BMI, waist circumference
(WCQ), systolic and diastolic BP, glucose and triglycerides
(TG) were higher in boys than in girls, while in girls in-
sulin, HOMA-IR, glucose tolerance test were higher than
in boys [23].

Dyslipidemia in women is characterized by low lev-
els of high density cholesterol (HDL-C), small particle
sizes of low density cholesterol (LDL-C) and high TG
level [6,12]. Lipid accumulation patterns differ be-
tween women and men with an increase of proathero-
genic lipids in men [34].

MetS diagnosis has been linked to increased risk for
CVD. Recently, a differential gender approach to cardio-
logical problems gets more traction to gender dependence
of the cardiometabolic risk [32]. Gender differences in MetS
and its different components contribute to gender differences
in CVD [34]. More strong influence of MetS on cardiovas-
cular risk in women in comparison to men was confirmed
[7,25]. NHANES study demonstrated that female pattern of
risk factors of CVD had worse control, BP and cholesterol
level were higher than in males [40]. This is the growing evi-
dence that there is poor prognosis concerning cardiovascular
mortality in women with MetS [34].

According to A. Tayiem, et al. [43] and Y. He, et al.
[24] large values of WC and BP are more common among
females than in males, especially with coronary artery
disease (86% vs 69%) [43]. The risk of CVD develop-
ment rises after 40 years old both in men and women, but
significant changes in coronary arteries are observed 7—10
years later in women than in men [14].

There is limited data available on the existence of gen-
der differences in MetS and its components characteris-
tics among children and their influence on left ventricular
(LV) remodeling [1,3,8].

To summarize up gender peculiarities of metabolism
and cardiovascular risk according to MetS criteria in
children are known insufficiently. Further research of
gender-specific factors could have an important impact on
optimizing of diagnosis and prevention of MetS and its
complecations.
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Purpose - to detect and identify peculiarities of MetS in
children depending on gender.

Material and methods. The study is a prospective
population dynamic with the aim of hypothesis testing.
Among 1520 children and adolescents who were exam-
ined for somatic pathology or had an annual dinamic or
preventive observation 89 children aged from 9 to 18
years with MetS were selected. Group 1 (Boys) consists
of 50 boys, group 2 (Girls) — of 39 girls. The median age
in groups was 15.0 (12.0—16.0) years.

When the health examination of the children was per-
formed, the written informed consent forms from parents
of every recipient for study purposes were obtained. This
study was approved by the ethics review board of the
Danylo Halytsky Lviv National Medical University with
which the researchers were affiliated.

The criteria used for the diagnosis of MetS follows the
International Diabetic Federation Consensus (IDF, 2007)
[45]. MetS was defined as the presence of three and more
out of five abnormalities: abdominal obesity (WC more
than 90th percentile according to age and gender, and for
girls and boys older than 16 years more than 80 cm and
94 cm respectively), BP more than 130/85 mmHg, fasting
glucose more than 5.6 mM/I, fasting TG more than 1.7
mM/] and HDL-C less than 1.03 mM/I and for girls older
16 years less than 1.29 mM/I.

A detailed medical history using a questionnaire and a
clinical examination including body mass, body mass in-
dex (BMI), neck, waist and hip circumferences, body sur-
face area (BSA) and BP were recorded. Anthropometry
was done according to standard methods.

Hypertention was established at BP values greater than
95th percentile of distribution according to sex, age and
height, taking into account the data of the classification de-
veloped on the basis of the 7th report of the Joint National
Committee for Prevention, Identification, Diagnosis and
Treatment of High Blood Pressure (JNC7, USA) [30].

Signs of IR were fasting glucose levels greater than
5.6 mM/1, fasting insulin levels more 11.5 pU/ml, Ho-
meostasis Model Assessment Insulin Resistance ratio
(HOMA-IR) above 2.8, glucose/insulin ratio less than
0.48. Values which were associated with the Quanti-
tative Insulin Sensitivity Check Index (QUICKI) cal-
culation for IR were within a range between 0.45 for
healthy children and 0.30 for children with type 2 dia-
betes. Lower numbers reflect greater IR.

The autonomic nervous system (ANS) was investigated
by the method of heart rate variability (HRV) study. Esti-
mation of HRV was provided according to standard proto-
cols of International Measurement Standards, Physiologi-
cal Interpretation and Clinical Usage, which was worked
out by a working group of European Cardiology Society
and North American Society of Cardiostimulation and
Electrophysiology [44].

Analysis of morphometric and kinetic indices of the
LV was performed according to echocardiography, which
was made on a TOSHIBA XARIO (Japan) ultrasound
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scanner 2Mg sensor according to the standard method in
M- and B-scan according to the Recommendations of the
American Association of Echocardiography [28].

LV hypertrophy (LVH) was estimated when LV myo-
cardial mass (LVMM)/height>’ was more than 95th per-
centile: for girls more than 36.88 g/m 27 and for boys more
than 39.36 g/m?’, relative thikness of left ventricular wall
(RTLVW) more than 0.41. Concentric remodeling of LV
was identified when LVMM/height>” was less than 95th
percentile and RTLVW more than 0.41. Eccentric remod-
eling was estimated when LVMM /height>” was less than
95th percentile and RTLVW less than 0.41 [15].

Data statistical analysis was done by integrative sys-
tems for statistical analysis and processing STATISTICA
10.0 (StatSoft Inc, USA). The normality of distribution
was identified according to the Shapiro-Wilk-Test crite-
rion. The results were presented as median with quartile
distribution (25th and 75th percentile) and percent of the
data in a group. The comparison of groups was done by
using Mann-Whitney U-test. Chi-square test was used for
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qualitative data presented as positive/negative. The differ-
ence was significant at p-value <.05.

The study was done in the Danylo Halytsky Lviv Na-
tional Medical University.

Results and discussion. MetS was estimated in 89
(5.9%) children from 1520 examined children: in 39
(2.6%) girls and 50 (3.3%) boys. There was no gender dif-
ference in MetS incidence. Abdominal obesity was found
in all children with MetS of both groups. Boys had es-
sentially higher body mass, height, BSA, neck and waist
circumferences, WHR than girls (Table 1).

Systolic BP in boys was significantly higher than in
girls (p<.05), while diastolic BP didn’t differ (Table 2).
BP more than 130/85 mmHg was found in 31(62.0%)
boys and 21(53.8%) girls with MetS (p> .05). Hyperten-
sion was diagnosed in 18 (46.2%) girls and 36 (72.0%)
boys (p<.05).

The level of fasting insulin was 1.2 fold higher, index
HOMA-IR 1.3 fold higher in girls, than in boys, but dif-
ference was not statistically significant (Table 3).

Table 1. Gender difference in anthropometric data in children with MetS

Anthropometric data Boys, n=50 Girls, n=39 p

Body mass, kg 89.0 (68.0—96.0) 72.0 (56.0—-82.0)* <.001
Height, cm 172.5 (160.0-176.0)* 160.0 (148.0-165.0)* <.001
Body mass index, kg/m? 29.4 (27.1-31.7) 27.7 (24.9-31.0) .364
BSA, m? 2.11 (1.38-2.30)" 1.79 (1,53-1,91)* <001
Neck circumference, cm 38.0 (35.0-41.5)® 33.0 (31.5-36,0)® <001
Waist circumference, cm 95.0 (87.5-102.0)" 85.0 (79.0-90.0)° <0001
Hip circumference, cm 108.0 (101.0—112.0) 103.8 (94.75—113.0) .658
Waist/hip ratio 0.88 (0.86—0.90)° 0.81 (0.78-0.86)° <0001

a - difference between the groups is significant with p<.001;

b - difference between the groups is significant with p<.0001

Table 2. Gender difference in blood pressure in children with MetS
Parameter Boys, n=50 Girls, n=39 p

Systolic blood pressure, mmHg (12 610{01(5) 0.0y (11 8.1)2—7;4)10. 0y .018
Diastolic blood pressure, mmHg 80,0 (70.0-90.0) 80.0 (70.0—88.0) 303
Incidence of blood pressure more than 130/85 mmHg, abs. (%) 31 (62.0) 21(53.8) 438
Incidence of arterial hypertension, abs. (%) 36 (72.0)* 18 (46.2)* 013

a - difference between the groups is significant with p < .05

Table 3. Gender difference in carbohydrate metabolism parameters in children with MetS
Carbohydrate metabolism parameters Boys, n=50 Girls, n=39 p

Fasting insulin, pU/ml 9.6 (5.2—13.9) 11.9 (6.8—17.1) .062
Fasting glucose, mM/1 5.0 (4.2-5.6) 5.2 (4.5-5.6) 158
Index HOMA-IR 2.15(1.43-3.07) 2.77 (1.63-4.29) 223
Glucose/insulin ratio 0.46 (0.31-0.69) 0.39 (0.25-0.74) 110
Index QUICKI 0.95 (0.84-1.09) 0.85 (0.75-1.05) 231
Incidence of fasting hyperin-sulinemia, n (%) 29 (58.0) 16 (41.0) 112
Incidence of fasting hyperglycemia, abs. (%) 12 (24.0) 6(15.4) 315
Incidence of HOMA-IR>2,8, abs. (%) 13 (26.0)* 18 (46.2) 047

a - difference between the groups is significant with p < .05
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Table 4. Gender difference in lipid metabolism parameters in children with MetS

Lipid metabolism parameters Boys, n=50 Girls, n=39 p
Total cholesterol, mM/I 4.3 (3.49-5.30) 4.57 (3.80-5.30) 441
High density cholesterol, mM/1 1.3 (0.95-1.70) 1.5 (1.10 —1.98) .084
Low density cholesterol, mM/1 2.51 (1.61-3.01) 2.59 (1.72-3.12) 175
Very low-density cholesterol, mM/1 0.55(0.41-0.74) 0.50 (0.42-0.60) 372
Non-high-density cholesterol, mM/1 3.0 (2.19-3.58) 3.24 (2.22-3.91) .367
Triglycerides, mM/1 1.19 (0.90-1.60) 1.09 (0.92—-1.24) 413
Triglycerides/ high density cholesterol ratio 0.84 (0.57-1.73) 0,76 (0.55-0.96) .095
Atherogenic ratio 2,1 (1.7-3.01) 2,1 (1.5-3.1) .330
Incidence of increased TG, abs. (%) 10 (20.0) 5(12.8) .369
Incidence of decreased HDL-C, abs. (%) 17 (34.0) 14 (35.9) .560

The difference between the groups is insignificant with p>.05

Table 5. Gender difference of HRV in background recording in children with MetS

Heart rate variability parameters Boys, n=22 Girls, n=23 p
Heart rate, beats/min 78.5 (72.0-94.0) 83.0 (74.0—102.0) 377
R-R min, ms 599.0 (540.0-664.0) 606.0 (517.0—641.0) 357
R-R max, ms 1015.0 (954.0-1134.0) 920.0 (732.0-1055.0) 767
RRNN, ms 765.5 (637.0—833.0) 724.0 (590.0-812.0) 430
SDNN, ms 56.5(40.0-98.0) 45.0 (30.0-85.0) 216
RMSSD, ms 51.5(22.0-97.9) 41.0 (25.0-82.0) .249
pNN50, % 25.3 (1.63-32.9) 17.3 (4.7-41.6) .658
TP, ms* (1803 .308—410 1 (3)74.0)a (13742.323)71 0)° 042
VLF, ms? 1021.5 (604.0—1842.0) 862.0 (392.0-1602.0) 172
LF, ms? 985.0 (523.0 — 1966.0) 698.0 (535.0-1091.0) 416
HF, ms? 1315.0 (549.0-4950.0) 745.0 (303.0-3183.0) .062
LF/HF ratio 0.89 (0.52—1.80) 0,86 (0.39-1.63) 721

a - difference between the groups is significant with p<.05

Hyperinsulinemia was estimated in 29 (58.0%) boys
and 16 (41.0%) girls. HOMA-IR>2.8 was found 1.8
fold more often in girls 18 (46.2%) than in 13 (26.0%)
boys (p<.05). Fasting hyperglycemia was identified in 12
(24.0%) boys and in 6 (15.4%) girls. The found data prove
that in girls significantly more often IR was found.

Statistically significant difference in lipid metabolism
in boys and girls was not estimated (Table 4).

Dyslipidemia with increased TG more than referent
norm was estimated in 5 (12.8%) girls and 10 (20.0%)
boys. Decreased HDL-C was estimated in both gender
groups approximately similarly: in 14 (35.9%) girls
and 17 (34.0%) boys.

HRV study in background recording estimated the
significant difference in TP in boys and girls (Table 5).
While, there were no gender difference between param-
eters of HRV in the orthostatic test.

The ultrasound examination of the heart determined the
increase of LVMM, that was on 31.9% more larger in boys
than in girls (Table 6). There was significant difference in
thikness of LVPW in boys and in girls also (p<.05).
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MS is an assembly of several modifiable cardiometa-
bolic risk factors, including abdominal obesity, high fast-
ing glucose and TG, low HDL-C, BP more than 130/85
mmHg that may predispose to the development of type 2
diabetes and CVD [45].

In our study MetS was detected without any significant
difference between gender that is similar to V. Calcaterra,
et al. [10]. The primary MetS criterion in girls and boys
according to IDF Consensus (2007) was abdominal obe-
sity which was estimated in all children without gender
difference, while L.Choi, et al. [13] and L.Dearden, et
al. [16] estimated the prevalence of abdominal obesity in
girls. Also, the study of the European Childhood Obesity
Surveillance Initiative (ECOSI) determined that the prev-
alence of severe obesity was generally higher among boys
compared to girls [39]. It was demonstrated that visceral
but not subcutaneous adipocytes have high lipolytic activ-
ity and sensitivity to insulin, angiotensin, adrenergic and
sex hormones stimulation. Visceral fat is a major source
of circulating free fatty acids, cytokines and adipokines,
which increase IR and an atherogenic lipid profile [34].
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Table 6. Heart ultrasound examination in children with MetS

Heart ultrasound examination data Boys, n=20 Girls, n=16 p
LVMM, g 134.9 (103.5-161.5)* 102.2 (68.5—124.5)* .019
LVMMY/BSA ratio, g/m? 34.5 (24.8-41.57) 37.1 (32.6-54.0) 227
LVMM/ height?” ratio, g/m?’ 66.1 (53.1-82.3) 61.4 (53.7-68.8) 389
LV end-diastolic volume, cm? 112 (91.5-132.73) 85 (76.1-123.8) 107
LV end- systolic volume, cm? 33.8 (23.6—42.23) 27.0 (22.1-41.0) .854
LV ejection fraction, % 68.7 (65.0-72.0) 69.5 (66.4—72.0) 475
Impact volume, cm? 78.2 (62.5-98.6) 63.0 (49.7-82.2) .054
Shortening fraction,% 38.3 (33.2-42,6) 39.7 (36.3-41.1) .649
Intraventricular septal wall, thickness, cm 0.80 (0.68-0.90) 0.71 (0.66—0.84) 159
LV posterior wall thickness, cm 0.78 (0.62—0.9)* 0.63 (0.53—-0.71)* 015
Relative thickness of LV wall 0.32 (0.28-0.40) 0.29 (0.25-0.35) 155
E/A ratio 1.45(1.1-0.4) 1.58 (1.35-1.83) .610
Isovolumic relaxation time, mc 77.5 (73.0-81.0) 72.0 (68.0—83.5) 478
dT:;‘“ie‘;;tﬁfneiiy diastolic flow 157.5 (124.0-268.0) 148.0 (134.9-187.5) 638

a - difference between the groups is significant with p < .05

MetS can develop as a pattern with a tendency to preva-
lence to carbohydrate metabolic disturbance with IR, fast-
ing hyperinsulinemia and hyperglycemia, and the pattern
of lipid metabolism disturbance with HDL-C decrease and
hypertriglyceridemia [10]. In our study no difference be-
tween the level of fasting glucose and insulin, HOMA-IR,
glucose/insulin ratio, index QUICKI in boys and girls was
estimated. But IR determined by HOMA-IR was found
1.8 fold more often in girls 18 (46.2%) than in 13 (26.0%)
boys (p<.05). That is similar to literature data that levels
of IR were significantly higher in girls than in boys [29]
and impaired glucose tolerance occurred relatively more
often in women [16], while impaired fasting glucose — in
men [21,38].

In our study there was no difference in the pattern of the
lipid metabolism, though it was demonstrated that even
in 5-year old children TG were significantly higher and
HDL-C lower in girls than in boys [29] and in 10-18 years
boys LDL-C was lower than in girls [13] . While L.M.
Shank, et al. estimated that HDL-C is lower in boys [38].

There are data that changes in carbohydrate metabo-
lism are more dynamic than changes in lipid metabolism,
which become significant only in children with abdominal
obesity and three MetS criteria [21].

Systolic BP and prevalence of hypertention in boys
were higher than in girls, while diastolic BP did not differ
that are similar to the literature data [2,13,38].

So, in girls after abdominal obesity more often IR as
disturbance of carbohydrate metabolism was found, while
in boys more often BP more than 130/85 mmHg and inci-
dence of hypertention.

The reason for the difference in the MetS in boys and
girls might be attributed to multi-factors, including gen-
der-specific biology (different hormone status), different
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gender psychosocial stressors and lifestyle [14]. Females
seem particularly susceptible to develop increased adi-
posity and disrupted glucose homeostasis as a result of
exposure to inutero undernutrition or high sugar environ-
ment. The male placenta also is vulnerable to damage by
adverse nutritional status [16].

Serious hormonal changes take place during puberty
ages in boys and girls. It was suggested that higher num-
bers of girls are reported to have MetS due to hormonal
changes and subsequent central body fat accumulation,
especially during puberty [31]. In a cross-sectional study
performed by C.Garces, et al. [19] including pubertal
children from 12 to15 years, a significantly higher SHBG
level was identified in girls than in boys. The found data
prove that sex and growth hormone changes manifest
earlier in girls than in boys of the same age. An inverse
association between SHBG and age, BMI, systolic BP,
TG in children and adults was estimated [2], while it was
observed a direct relation of SHBG with HDL-C level
in boys and girls with MetS. The lowest tertile of SHBG
level had a higher prevalence of MetS in boys. Estimated
data prove that SHBG is a predictor of MetS in boys more
than in girls [2].

In experiment it was demonstrated that sex-dependent
molecular mechanisms of metabolic programming per-
sist in sex-specific differences in adipocyte size, white
adipose tissue dysfunction and influences sex-dependent
development of obesity [27].

It was discovered that HRV increase may sensitively in-
dicate metabolic changes in the young organism and HRV
positively correlates with HOMA-IR [11]. Chronic hyper-
insulinemia and hyperglycemia lead to decreased HRV:
mainly HF waves, which are usually associated with para-
sympathetic activity of ANS are decreased, while share
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of LF waves in total spectral power increases [11]. In our
study was found significant increase of TP in boys, than
in girls, while its components: VHF, HF and LF were in-
creased non significantly, that is partly similar to F. Shaf-
fer, et al [37].

More increase of the LVMM and thikness of LVPW in
boys than in girls estimates that boys are exposed to concen-
tric LVH and concentric remodeling of LV more than girls.

It was determined, that all MetS criteria may cause the
structural and functional changes of the heart. Obesity by
itself accelerates the development of LVH, mostly the ec-
centric variant [9]. It was also investigated that in patients
with MetS and LVH but without increased BP LVMM/
height index significantly correlates with obesity [3] and
CW [36]. Also, these parameters are predictors for LVH
in logistic regression [3].

There are several physiological pathways that link
weight gain and obesity with increasing of LVMM.
In obesity as the result of an increase in the volume of
adipose tissue, there is an increase in metabolic needs, a
larger number of vascular system, vascular volume and
cardiac output [5]. Hypertension is common cardiovas-
cular risk-factor and is associated with LV structure and
function changes. From all components of MetS the most
strong criteria association was demonstrated between hy-
pertension and LVH [36,37]. In obese male hypertention
have additive effect on LVMM and thikness of LVPW,
while in female obesity has higher impact on LVMM if
compare the influence of hypertension [1].

Obese and hypertensive female are more similar to have
eccentric LVH, while in obese and hypertensive males
more often concentric LVH was found [1]. The determi-
nants of impact on LVMM are gender, BMI, abdominal
obesity, BP and IR according to investigation of T.M.
Brady [9].

LVH induced by high BP in children usually presents
with an increase in thikness of LVPW (concentric LVH)
without increase in cavity size (eccentric LVH). LVH in
young may be also the result only of the increased over-
activity of the sympathetic ANS or renin-angiotensin sys-
tem [22].

Also, in female LVH was associated with glucose level
and hyperinsulinemia [36]. It was also investigated that
in patients with MetS and LVH but without increased BP
LVMM/height index significantly positivily correlates
with BP, fasting glucose, HbAlc, TG, and negatively with
HDL-C [3].

In boys LV concentric remodeling may be caused by
obesity, especially abdominal obesity, high BP, and over-
activity of ANS, when in girls the main causes may be
abdominal obesity and IR.

IR and hyperinsulinemia due to lipotoxicity stimulate
LVH through several mechanisms. Hyperinsulinemia pro-
motes angiotensin I synthesis in the liver, while angio-
tensin II is a cardiomyocyte growth factor that promotes
LVH. Hyperinsulinemia also activates sympathetic ANS.
Adipokines, cytokines, and proinflammatory markers of
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the MS abdominal adipose tissue contribute to the regula-
tion of mascular matrix and apoptosis, that are two major
aspects of LV remodeling [8].

Conclusion. There was no gender difference in MetS
incidence in boys and girls. Abdominal obesity was found
in all children with MetS of both sex. Boys had essentially
higher body mass, height, BSA, neck and waist circum-
ferences, WHR than girls. Total activity of ANS estimated
by HRV in boys was higher than in girls, that prove higher
reactivity of ANS in boys. LVMM and thikness of LVPW
in boys were more large than in girls that prove a higher
risk of concentric LVH and concentric remodeling of LV.
The girls had the same quantity combinations of MetS
components that boys had, while IR estimated by HOMA-
IR was diagnosed more often in girls than in boys.

These results indicate that cardiovascular risk factors
are already present in children and their prevalence are
higher in boys. Serious attention to gender differences
must be made and gender-specific strategies focused on
children with MetS for the prevention of CVD should be
formulated. Further long-term observational studies with
larger participant numbers are now needed to confirm the
results of this study.
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SUMMARY

GENDER RELATED PECULIARITIES OF META-
BOLIC SYNDROME IN CHILDREN

!Gromnatska N., '"Lemishko B., 'Kulya O.,
Pasichna 1., 2Beliusova V., *Petrushchak I.

! Danylo Halytsky Lviv National Medical University,
’Municipal Non-profit Enterprise ”Lviv Clinical Hospital
of Ambulance”; 3Municipal Non-profit Enterprise ~5-th
Lviv Clinical Polyclinic”, Ukraine

Metabolic syndrome (MetS) is a combination of clini-
cal and laboratory abnormalities that increase the risk of
cardiovascular diseases and type 2 diabetes mellitus.
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Purpose - to detect and identify peculiarities of MetS
and its criteria in children depending on gender.

MetS was estimated in 89 (5.9%) children from 1520
examined children: in 39 (2.6%) girls and 50 (3.3%) boys
(p>0.05) aged from 9 to 18 years. Children were selected
for examination of anthropometric data, blood pressure,
total cholesterol, HDL-C, LDL-C, triglycerides, fasting
glucose and insulin, index HOMA-IR, glucose/insulin ra-
tio and QUICKI. Heart rate variability (HRV) study and
echocardiography were done. Diagnosis of MetS was pro-
vided according to IDF Consensus (2007).

Abdominal obesity was diagnosed in all children with
MetS. Boys had essentially more large body mass, height,
body surface area, neck and waist circumferences, weight/
height ratio than girls (p<0,001). Blood pressure in boys
was higher than in girls, arterial hypertention in boys
(72,0%) was diagnosed more often than in girls (46,2%).
Insulin resistance was identified 1,5 falled more often in
girls than in boys (p<0,05). Statistically significant differ-
ence in lipid metabolism in boys and girls was not esti-
mated. According to HRV boys had higher activity of the
autonomous nervous system than girls. Left ventricular
(LV) myocardial mass and thickness of the LV posterior
wall in boys were significantly larger than in girls that
proved a higher risk of LV hypertrophy and concentric
remodeling.

Attention to gender differences of MetS must be paid
and gender-specific strategies for the prevention of car-
diovascular diseases and type 2 diabetes mellitus should
be formulated.

Keywords: metabolic syndrome, children, gender.

PE3IOME

T'EHJIEPHBIE OCOBEHHOCTHU METABOJIMYE-
CKOI'O CHHJPOMA VY JETEM

Tpomuankas H.H., Vlemumko B.B., 'Kyas E.O.,
Mlacuuna U.A., *Bemocosa B.H., *Ilerpymax H.A.

!JTb606CKUIL HAYUOHATLHBIL MEOUYUHCKUL YHUBEPCUMEMm
um. Januna Ianuyroco; *KommynaneHoe nexommepue-
ckoe npeonpusmue ~Knunuueckas OonbHUYA CKOpOU
Mmeduyunckor nomowu 2. JIveoea”’; S Kommynanonoe ne-
KomMMepueckoe npeonpusimue 5 20poOCcKas KIUHUYeCKdsl
noauxaunuxa e. Jlveosa”, Yxpauna

Merabonuyeckuii cunapom (MC) siBisieTcs: KOMOMHA-
el KIMHAYECKNX M JIaOOpaToOpHBIX HapyHICHHH, KOTO-
pble YBEIMYMBAIOT PUCK KapAHOBACKYISIPHBIX 3abolieBa-
HUH ¥ caxapHOro auabdera tumna 2.

[lenbio mccnenoBaHUs SIBUJIOCH ONPEACTUTH T€HICp-
HbIE 0COOCHHOCTH Pa3BUTHUSI META0OINUECKOTO CHHpOMA
U €r0 KPUTEPUEB Y ACTEH.

MC BoisiBicH y 89 (5,9%) u3 1520 o6cnenoBaHHBIX Jie-
teit: 39 (2,6%) nesouex u 50 (3,3%) MaIBYMKOB B BO3-
pacte 9-18 net. MccnenoBaHbl aHTPONOMETPHUYECKHE TT0-
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Ka3aTrenu, apTepuanbHoe AaBJICHHUE, OOIINH XOJIeCTEepHH,
XOJICCTCPHUH JIMIIOMIPOTECUI0B BBICOKOM IJIOTHOCTH, XOJIC-
CTCPUH JIUIIOIIPOTCUIOB HU3KOU IJIOTHOCTH, TPUITIUILIC-
puabl, ITTIOKO3a 1 UHCYJIMH KPOBU HATOLIAK, MOACYUTAHBI
unaekcel HOMA-IR, mmroko3a/uncynud u QUICKI. W3-
yueHa BapuabeIbHOCTh CEp/ICYHOT0 PUTMA M BBINOJIHEHA
sxokapuorpadus. Iunarnoctuka MC npoBomuiiach co-
racHo koHcencycy IDF (2007).

AOMOMHMHATBHOC OXHPCHHE BBIIBICHO Y BCEX JETCH
¢ MC. Manpuuky UMESU JOCTOBEPHO OOJIBIIYIO MACCy
Tena, poCT, IUIONA/b TMOBEPXHOCTH Tesa, OKPYKHOCTb
men U TaJiui, COOTHOLNICHNUE OKPYKHOCTh TaJ'lI/II/I/Opr)K-
HOCTB Oenep, ueM aeBouku (p<.001). [Tokasarenu apre-
PpUAJIBHOI'O JaBJICHHUA Y MAJIBYMKOB NPEBLIIIATIN aHAJI0-
TUYHBIE TTOKa3aTenu y aeBouek (p<.05). AprepuanbHas
runeprensus y maiasaukos (72,0%) auarHoctupoBaHa
JIOCTOBEPHO yalle, ueMm y aeBouek (46,2%). Uncynu-
HOPE3UCTEHTHOCTD BhIsIBICHA B 1,5 pasa yamie y 1eBo-
YyeK, yeM y ManbpuukoB (p<.05). CratucTuuecku J0CTO-
BepHas pa3HUIlAa B MOKa3aTeNsIX JUMUIHOTO OOMEHa y
MaJIBYMKOB U JIeBOYEeK He oOHapyxeHa. CorlacHO JlaH-
HBIM BapI/IaGCHI)HOCTI/I CEpACUHOI0 pUTMA, JId MaJIbUu-
KOB XapakTepHa 0oJiee BbICOKAasi aKTMBHOCTh aBTOHOM-
HOW HEPBHOU cUCTeMbl. Macca MuUOKapJa U TOJIIUHA
3aJlHell CTEHKH JICBOTO JKEJIY/I0YKa Y MaJbuMKOB ObLIN
OOJIBIIUMHU, YTO YKa3bIBa€T Ha BBICOKHH PUCK (HOpPMHU-
poBaHMs TUNEPTPOGHUHN M KOHIIEHTPUYECKOTO peMojie-
JUPOBaHUS.

[Tpu pa3pabotke crpareruii mpoHIaKTUKH KapJHOBACKY-
JISIPHBIX 3a00JIeBaHMiA ¥ caxapHOro auabera Tumna 2 criemyeT
YUHUTBIBAaTh TeHAEpHBIE 0cobeHHOCTH MC y neTeil.

A g9boydy

dgBodmeyg@o  Lobe@mdol gg9bogdymo  mogoly-
ddgosbo dsg3dg96do

6. 30M365(33505,'d. @gd0dgm,'g, gge0s,'o. 3sLohby,
2a. dgmoyglimgs, 0. 3gB A% dhs 3o

lmamgol @obogs gomoigol Lobgemdols gomghey-
o bodgooiobm 9bogg@lodgdo; 2emgmgols “Lob-

Voogm  bodgooEobm  @sbdsdgdol  3arobogy®o
boogodymem™; 3Jagmgol  “Lodognsdm  ganobo-

390 Loogodymee Ne5”
d9Bod@ o Lobp®mdo [o®3mowagbl  3erobo-

JU00 o @adm@MsGMGOPE0 sMM3g9z ool 3ma-
b0bo30sl, Hmdgenoi Ol goMomgsl e go

86

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

055350096950l s Do J@osbo ©osdgBo Godo 2-0ls
3obgoms®mgdols Goligl.

3320 930L 30bobls Foddmowy gbos dg@sdmany@o
Lobe@mdol aobgomamgdols gg9bgdyeo msgoliyg-
d996900L s dobo 3@Ho@gMmoydgdols yoblsbmgms
d53d3906do.

9B odm@ @0 Lobpdmdo asdmygenobos 89 (59%)
Ao8mgg@ g 1520 bogdgoweb: 9-18 {anols slsgols
39 (2,6%) amambs s 50 (3,3%) gogo. ao8m3geg-
o> sbmMmm3mdgB®oygamo  dohggbgdemgdo, sOFg-
@ogmo (6ggs, Loghom Jowmgb@g@obo, do@sgno
Lodgg®ogol  @o3m3mm@goegdo, @sdsao  Lod-
33M0g0l  @o03m3MmEgoegdo, GMoamoig@oeyg-
b0, ae3mbs s 0blyg@obo Lolbendo ¢bIme,
aodmmgaomos 0bpgJlgdbo HOMA-IR, genesmbs/
0bly@obo s QUICKI dgL§ogemomos gyeols
@0@dol goMmosdgemds s hoGodgdymos gJm-
3oOEomAMox0s. dgHoomydo Lobp®dmdol wo-
53bmb@ogs bmdogmegdbmes IDF (2007) 3mb-
Lgblybol dgbodsdobs.

sdemdobydo Lodlydby asdmygeobos dg@odm-
gog@o Lobp®mdols dJmbg yggmrs dogdgl. goggdls
3M3mMbgdmob  Ygostgdom JJmboom  Ls®@{dybmw
3980 Lbggeol dsbs, Lodsweng, Lbggemols bgoo-
3000l GoOmmbo, jobMols s [gaols ao®dgdm§g-
Go@mds, mobsgotomds  [gmols aoddgdm§ g@o-
mods/mgdmgdol  ao®dgdm§gdommds  (p<.001).
sOBgGogmo  [bggol  dohggbgdemgdo  goggddo
smgdo@gdmes amambgdols sbogrmaoy@® dohggbg-
dangdl  (p<.05). >®FgMogmo  Jo3gm@gbbos  go-
79930 (72,0%) osybml@omos Lo@(dgbme 9a®m
bdoGoe, goeg gmymbgddo  (46,2%). oblgenob-
A9boliBgbB™ds amambgddo godmgaobos 1,5-x 96
9860 bdodsw (p<.05), goemyg gog9ddo. LEsGol-
Boggmoe  Lom{dygbm goblbgeggds @odopy®o
3geol dohggbgdegddo goggdls o gmymbgddo
oM aodmgmobes. yymol @o@dol goMosdgenm-
b0l dmbozgdgdols dobgogom, goggdobmgols sdsbo-
Losmgdgamos sg@mbmdog@o bgmgyamo Lol gdols
9BA®  s@oo  ofBogmds. domgo@dogdols dsbo
s domzbgbs 3o@ 39kl ggobs ggoeols Lolidg go-
79070 ogm dgBo, s Jogmomgdls do39MFOMR00ls
> 3mb3gbd®mymo  Mgdmpgmodgdols  asbgomo-
Ggdol domogo @olgol dgbobgd. joMomgsljo)-
M0 05535096950l s dsJ@osbo ©osdgBo Godo
2-0l 3Omgogs]Bogol LGSR 00l dgdydoggdo-
Lol 0bobdgfmbognos bogd39ddo  dg@Hodbmenydo
Lobe®mdol g 9bgdgemo msgolgdboy®gdgdols aom-
goemoliobgdo.



