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I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
T'ocyoapcmeennoeo meouyunckozo ynusepcumema, npedceoamensv Accoyuayuu mepanesmos Camaprxanockoti obracmu.
https://orcid.org/0000-0001-5705-4972
|

3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMLIX um. axao. B. Baxuoosay https://orcid.org/0000-0002-9942-2910

YNEHDI PESAKLUOHHOM KONMETM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepanesmos Y36exucmana, Cogemnux oupekmopa yuugepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo20 HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) 00KMOP MEOUYUHCKUX HAYK, Npodeccop, nepablil

https://orcid.org/0000-0002-0933-4993 samecmumens QUpekmopa no akademuueckoii

Oesmenvrocmu Camapkanockozo guauana
Mesicoynapoonoeo Yuusepcumema Kumé 6 Tawkenme

https://orcid.org/0000-0002-9309-3933

Boxepus Jleo AHTOHOBHY

axkademukx PAH, 0okmop meduyunckux

Hayk, npogeccop, Ilpesudenm nayunozo yenmpa
cepoeuno-cocyoucmoii xupypeuu um. A.H. bakynesa

(Mocxea), https:/forcid.org/0000-0002-6180-2619 Hxan Koak

Ipogheccop, npedcedamenv Cosema Egponetickoco

Kyp6anos PapmanGek JaB1eToBH obujecmea Kapouoio208 no UHCYIbMY, PYKOBOOUMeEb

axademuk AH PY3, 0okmop meouyunckux nayx, npogecop, CheyuanusUpoSaHHotl KapoOuono2uil, 3a6e0yioujutl
Cosemnuk oupexmopa Pecnyonuxancko2o cheyuanusupo8anHo2o omoenenuem Kapouono2uu, Kapouo- u mopaKaibHol
HAYYHO-NPAKMUYECKO20 MEOUYUHCKO20 YeHMPa KapOUuoio2uu Xupypeuu, KOHCyibmanm-kapouonoe, 6onvnuya I nenguno,
(Tawxenm), https://orcid.org/0000-0001-7309-2071 Jlecmep (Benuxobpumanus)
lIkasieB Anexceii EBrenbeBuy Cepruo Bepaapauuu
A.M.H, npogeccop, pekrop DesepanbHOro rocyjapeTBeHHOro Tpogheccop knunuyeckol OGUOXUMUU U KIUHUYECKOU
OI0/KETHOTO 00Pa30BaTEIBHOTO YIPEXKACHHUS BBICIIIETO MOLEKYNAPHOI Buono2ul, 21AGHbLTL 6PAY OMOe
o0pasosanus «VbieBckas rocy1apCTBEHHAs MEUIMHCKAs nabopamopuoil meouyunvl, bonvHuya Ynusepcumema Top
akageMus»» MUHHCTepCTBa 34paBooXpaHeHus Poccuiickoit Bepeama (Pum, Hmaius)

Denepanuu

JIusepko Upuna Biragumuposna

O00KMOP MEOUYUHCKUX HAYK, npogeccop,

3amecmumens oupexmopa no nayke Pecnybnuxanckozo
CReyuanu3upo8aHHo20 HayuHO-NPAKMU4ECcKo20

Michal Tendera

npogheccop xagedpuvl kapouonocuu Bepxnecunesckoeo
Kapouonozauueckoeo yenmpa, Cune3cKuii MeouyuHcKul
ynugepcumem ¢ Kamosuye, [lonvwa (Tlonvwa)

https://orcid.org/0000-0002-0812-6113 MEOUYUHCKO20 YeHmMPa hmusuampuu u ny1oMOHOI0UU
Pecnybnuxu Y36exucman (Tawxenm)
IMokymanos Eprenuii AHATOIbEBIY https://orcid.org/0000-0003-0059-9183
O00KMOP MEOUYUHCKUX HAVK, npogeccop,
3amecmument 2eHepaIbHO20 OUPEKMOopa no Ilyplco Bﬂa}lnan BﬂKTOPOBﬂ‘I
HayKe u pazeumuio cemu KiuHuk «L{enmp noewix 00KMOp MeOUYUHCKUX HayK, npogeccop Ilepsozo
Mmeouyunckux mexwonozuity (LHHMT), (Hosocubupck), Mockosckoeo 2ocydapcmeenHo2o MeOUYUHCKO20
https://orcid.org/0000-0002-2560-5167 ynusepcumema um. U.M. Ceuenosa (Mockesa)

https://orcid.org/0000-0001-8040-3704

3ydapos Mup:xamon MupymapoBu4
O00KMOP MEOUYUHCKUX HAVK, NPOdeccop, pyKosooumeb TpurysioBa Panca XycannoBna
omoena I y «PCHIIMLX um. axkao. B. Baxuooea» JIOKMOP MEOUYUHCKUX HAYK, PYKOBOOUMENb
https://orcid.org/0000-0003-4822-3193 1abopamopu npesenmuenoii kapouorout,
8e0VIULl HAYUHBLIL COMPYOHUK 1abopamopuu
UBC u amepockneposa. Pecnybnuxanckuil
cneyuanu3upoSaHHuIl HayYHO-NPaAKMUYecKull
Meouyunckul yenmp kapouonozuu (Tawxenm)
ORCID- 0000-0003-4339-0670

AxkunnoB XaduoyJia ArayniaeBuq

00KMOPp MeOUYUHCKUX HayK, npogheccop, Jupexmop
Llenmpa pazeumus npogeccuonanvhoil kearugurayuu
Meouyunckux pabomuuxos (Tawxenm)

Hacuposa 3apuna Ax6apoBHa

DSc, ooyenm rkagpedpor nympennux 6oaezneil u Kapouorouu TypaeB ®epy3 Parxy1aeBu4
Ne2 Camapranockozo I'ocyoapcmeennoz2o Meouyunckozo 00KMOP MEOUYUHCKUX HAYK,
ynusepcumema (omeemcmeennviii cekpemaps) ORCID: 0000- Jlupexmop Pecnybnukanckozo cneyuanusuposaHHo2o
0002-8722-0393 (omeemcmeennulii cekpemaps) HAYuHO-NPAKMU4eckKo20 MeOUYUHcKo20 yenmpa

andokpunonozuu umenu axademuxa FO.I'. Typakynosa
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Bosh muharrir:

Tashkenbayeva Eleonora Negmatovna
tibbiyot fanlari doktori,professor, Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar va kardiologiya
kafedrasi mudiri, Samargand viloyati vrachlar uyushmasi raisi
https://orsid.org/0000-0001-5705-4972
__________________________________________________________________________________________________________________________________________________|
Bosh muharrir o'rinbosari:

Xaibulina Zarina Ruslanovna
tibbiyot fanlari doktori, “akad V. Vohidov nomidagi RIJM davlat institutining mikrobiologiya guruhi
bilan biokimyo kafedrasi mudiri’” https://orcid.org/0000-0002-9942-2910

TAHRIRIYAT AZOLARI:

Alyavi Anis Lyutfullayevich Rizayev Jasur Alimjanovich
O'zbekiston Respublikasi Fanlar akademiyasining tibbiyot fanlari doktori, professor,
akademigi, tibbiyot fanlari doktori, professor, Samargand davlat tibbiyot universiteti rektori
O"zbekiston Terapevtlar uyushmasi raisi, Respublika https://orcid.org/0000-0001-5468-9403
ixtisoslashtirilgan ilmiy va amaliy tibbiy terapiya markazi

va tibbiy reabilitatsiya direktori maslahatchisi Ziyadullayev Shuxrat Xudoyberdiyevich

(Toshkent), https://orcid.org/0000-0002-0933-4993 tibbiyot fanlari doktori, professor, Toshkent shahridagi Kimyo

xalgaro universitetining Samargand filiali direktorining

Bockeria Leo Antonovich akademik faoliyat bo‘yicha birinchi o‘rinbosari (Toshkent)

Rossiya fanlar akademiyasining akademigi,

tibbiyot fanlari doktori, professor, A.N. Bakuleva https://orcid.org/0000-0002-9309-3933
nomidagi yurak-gon tomir jarrohligi ilmiy markazi
prezidenti (Moskva) Jan Kovak
https://orcid.org/0000-0002-6180-2619 Yevropa kardiologiya jamiyati insult kengashi raisi,
2017 yildan buyon ixtisoslashtirilgan kardiologiya
Kurbanov Ravshanbek Davlatovich kafedrasi rahbari, kardiologiya, yurak va torakal jarrohlik
O'zbekiston Respublikasi Fanlar akademiyasining kafedrasi mudiri, maslahatchi kardiolog Glenfild
akademigi, tibbiyot fanlari doktori, professor, kasalxonasi, Lester (Buyuk Britaniya)

Respublika ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazining direktor

maslahatchisi (Toshkent) Sergio Bernardini

https://orcid.org/0000-0001-7309-2071 Klinik biokimyo va I_(IiniI§ m_olekylyar bjologiya po'yicha
professor - Laboratoriya tibbiyoti bo'limi bosh shifokori —
Shklyaev Aleksey Evgenievich Tor Vergata universiteti kasalxonasi (Rim-Italiya)
Tibbiyot fanlari doktori, professor, Rossiya
Federatsiyasi Sog'ligni saglash vazirligining Liverko Irina Vladimirovna
"Izhevsk davlat tibbiyot akademiyasi" Federal tibbiyot fanlari doktori, professor,
davlat byudjeti oliy ta'lim muassasasi rektori Respublika ixtisoslashtirilgan ftiziologiya
. va pulmonologiya ilmiy-amaliy tibbiyot
Mixal Tendera markazining ilmiy ishlar bo'yicha

Katovitsadagi Sileziya Tibbiyot Universiteti,
Yuqori Sileziya Kardiologiya Markazi
kardiologiya kafedrasi professori (Polsha)
https://orcid.org/0000-0002-0812-6113

direktor o'rinbosari (Toshkent)
https://orcid.org/0000-0003-0059-9183

Surko Vladimir Viktorovich

Pokushalov Evgeniy Anatolevich tibbiyot fanlar doktori, professori
tibbiyot fanlari doktori, professor, "Yangi I.M. Sechenov nomidagi Birinchi Moskva
tibbiy texnologiyalar markazi" (YTTM) Davlat tibbiyot universiteti (Moskva)
klinik tarmog'ining ilmiy ishlar va rivojlanish https://orcid.org/0000-0001-8040-3704
bo'yicha bosh direktorining o'rinbosari

(Novosibirsk) https://orcid.org/0000-0002-2560-5167 Trigulova Raisa Xusainovna

Tibbiyot fanlari doktori, Profilaktik
kardiologiya laboratoriyasi mudiri,
YulK va ateroskleroz laboratoriyasining
yetakchi ilmiy xodimi. Respublika

Zufarov Mirjamol Mirumarovich
tibbiyot fanlari doktori, professor,
"akad V. Vohidov nomidagi RIJM
davlat muassasasi" bo'limi boshlig'i"

https://orcid.org/0000-0003-4822-3193 __ ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazi (Toshkent)
Akilov Xabibulla Ataullayevich ORCID- 0000-0003-4339-0670
tibbiyot fanlari doktori, professor, Tibbyot
xodimlarining kasbiy malakasini oshirish Turayev Feruz Fatxullayevich
markazi direktori (Toshkent) tibbiyot fanlari doktori, akademik
) ) Y.X.To‘raqulov nomidagi Respublika
Nasirova Zarina Akbarovna o , ixtisoslashtirilgan endokrinologiya ilmiy
Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar

A - ; - amaliy tibbiyot markazi direktori
va kardiologiya kafedrasi dotsenti, DSc (mas'ul kotib) ORCID: . ; i _ _
0000-0002-8722-0393 (mas"ul Kotib) https://orcid.org/0000-0002-1321-4732
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of Physicians of Uzbekistan, Advisor to the Director
of the Republican Specialized Scientific - Practical Ziyadullaev Shuhrat Khudoyberdievich
Center of Therapy and Medical Rehabilitation (Tashkent) Doctor of Medical Sciences, Professor, Deputy Director for Scientific
https://orcid.org/0000-0002-0933-4993 Doctor of Medical Sciences, Professor, First Deputy Director for
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Bockeria Leo Antonovich University in Tashkent https://orcid.org/0000-0002-9309-3933
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AiumoB lounép AnBapoBuY
OOKIMOP MeOUYUHCKUX HAYK, OUPEKMOp
Pecnybnuxanckozo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOWU

AdnynnaeB Akbap XataMoBuY
OOKIMOP MeOUYUHCKUX HAYK, 2NABHbL
HayuHwlll compyoHuk Pecnybonuxanckozo
CReYUAnU3UPOBAHHOZ0 HAYUHO-
NPAKMULECcKo20 YeHmpa MeOUYUHCKou
mepanuu u peaburumayui
https://orcid.org/0000-0002-1766-4458

Ara6aosin Upuna PyGenoBHa
KaHOuoam MeOuyuUHCKUX Hayk, OOYeHm,
3asedyiowas kageopoti mepanuu IO,
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIUMYMA

Anunesa Huropa PycramoBna

OOKIMOP MeOUYUHCKUX HAVK, 3a6e0Vioudsl
kagedpoii I'ocnumansroti neduampuu Nel
€ OCHO8AMU HEMPAOUYUOHHOU MEOUYUHbL
TawlIMU

HcmaunnoBa Anosat AGa1ypaxuMoBHA
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowas 1abopamopueit
@yHnoamenmansHol UMMYHOIO2UU
HHemumyma uMmMyHON02UU 2EHOMUKU
uenogexa AH PY3

Kamanos 3aiinutaun CaiipyranHoBua
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowutl 1abopamopuetl
ummyHopezynayuu Hnemumyma
UMMYHONO2UU U 2EHOMUKU

yenosexa AH PY3

KaiomoB Yayroexk KapumoBuu

O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyiowuil Kageopoil 6HympeHHuUx
bonesHell u menemeouyunsl Llenmpa
paseumusi npopeccuoHanbHoll
Keanuurayuu MeOUYUHCKUX pabomHuKos

Xycunona Llloupa AxbapoBHa
Kanoudam Gunocoghckux Hayk, ooyenm,
3aeedyiowas kagedpoil obuetl npakmuxu,
cemetinoil meouyunwvt OI70
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Mloauxynosa I'ysanaom 3ukpusieBHa
0.M.H., npogheccop, 3a6edyrouas
Kagedpoil enympennux 6onesnei No 3
Camapranockozo I ocydapcmeentozo
Meouyuncxoeo Uncmumyma
(Camaprano)
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Doniyorova Farangisbonu Alisher qizi
Toshkent Davlat tibbiyot universiteti
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dotsenti, DSc.
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tibbiyot fanlari doktori, Respublika
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reabilitatsiya ilmiy-amaliy
tibbiyot markazi" davlat
muassasasi bosh ilmiy xodimi
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Agababyan Irina Rubenovna
tibbiyot fanlari nomzodi, dotsent,
DKTF, terapiya kafedrasi mudiri,

Samargand davlat tibbiyot instituti

Alieva Nigora Rustamovna
tibbiyot fanlari doktori, 1-sonli
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laboratoriyasining mudiri
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Qayumov Ulug'bek Karimovich
tibbiyot fanlari doktori, professor,
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Jouusipopa @apanrucoony Anuuiep
KH3bI
doyenm Kagheopwl HeeposocuU u
Hapoowotl meduyurvl Tawkenmckozo
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AHHOTALUA

Jlucmnasus COeqMHUTENIBHON TKAHU - 3TO BONPOC, TPEOYIOLINiT BHUMaHHUS CHICLHATMCTOB PA3JIMYHBIX AUCLHUILIHH (MIEANATPOB, HHTEPHHUCTOB,
PEBMATOJIOrOB, KAPJUOJIOT0B, TPABMATOJIOTOB U OPTOIIEIOB, TaCTPOIHTEPOIIOrOB, HEBPOJIOrOB, KJIMHUUECKUX TCHETHKOB, a TAaKXKe Bpadeil oOmwei
npakTUkK). Mopdonoruyeckue H3MEHEHHs, HaONIofaeMble NPU KIMHUYECKOM OCMOTpPE IMAlMEHTOB, XapaKTepU3YITCS DPa3HOOOPa3HBIMU
KJIMHUYECKUMH TPOSIBICHUSAMU: OT JOOPOKAueCTBEHHBIX CYOKIMHHUYECKHX (OPM 10 MHOTOOPraHHBIX M MHOTOCHCTEMHBIX IaTOJOrHil C
MPOTrPECCUPYIOLINM TeUCHHEM, OCHOBAaHHBIX Ha Je(eKTaX CTPYKTYpPbI KOJIIareHa, IPUBOIINX K U3MEHEHHSIM (QUOPO3HBIX CTPYKTYP H OCHOBHOT'O
BEIL[ECTBA COCIMHHUTEIBHON TKAaHH, BBI3BIBAIOIIMX CTPYKTYpHbIE M (DYHKIMOHAJBHBIC HAPYILICHHS BCEX OPraHOB. | CHETHMYECKHH acIeKT
3a00JeBaHUsT UMEET 0c000€ 3HAYEHHE I OMpPEACICHNUs] CTENCHU TSDKECTH JAaHHOW MaTONOTHH, 0COOCHHO y y30ekckoi momymsimun. Cremyer
OTMETHTb, YTO Takas mpoOjeMa B y30EKCKOW MOMYNISALMH HM3yYeHa HENOCTATOYHO, a HMEIOIIMECs NaHHble ()parMEHTapHbI U HE HMEIOT
AKTyaJIbHOCTH.

KuroueBble ciioBa: CoenuHuTeNbHAA TKaHb, auctmasmsd, reHnsl COL1A1, MMP12, y306ekckas nomymsaus, [ umepMoOHIBHOCTS,
Kudockomos, Ckonunos.
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PREVALENCE AND CLINICAL - GENETIC FEATURES OF CONNECTIVE TISSUE DYSPLASIA IN THE UZBEK
POPULATION
ANNOTATION
Connective tissue dysplasia is an issue that requires the attention of specialists from various disciplines (paediatricians, internists,
rheumatologists, cardiologists, traumatologists and orthopaedists, gastroenterologists, neurologists, clinical geneticists, as well as general
practitioners). The morphological changes observed in the clinical examination of patients are characterised by a variety of clinical manifestations:
from benign subclinical forms to multi-organ and multi-system pathologies with a progressive course, based on defects in collagen structure, which
lead to changes in fibrous structures and connective tissue basic substance, causing structural and functional disorders of all organs. The genetic
aspect of the disease is of particular relevance, in order to determine the burden of this pathology, especially in the Uzbek population. It should be
noted that such a problem in the Uzbek population has been insufficiently studied, and the available data are fragmented and irrelevant.
Keywords: Connective tissue, dysplasia, COL1A1, MMP12 genes, Uzbek population, Hypermobility, Kyphoscoliosis, Scoliosis.
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O‘ZBEK POPULYATSIYASIDA BIRIKTIRUVCHI TO*QIMA DISPLAZIYASINING TARQALISHI VA KLINIK-GENETIK
XUSUSIYATLARI.

ANNOTATSIYA

Biriktiruvchi to‘gima displaziyasi turli soha mutaxassislari (pediatrlar, internistlar, revmatologlar, kardiologlar, travmatologlar va ortopedlar,
gastroenterologlar, nevrologlar, klinik genetiklar, shuningdek, umumiy amaliyot shifokorlari) e’tiborini talab giladigan masaladir. Bemorlarni klinik
ko‘rikdan o‘tkazishda kuzatiladigan morfologik o‘zgarishlar turli xil klinik ko‘rinishlar bilan tavsiflanadi: barcha a’zolarning strukturaviy va
funksional buzilishlarini keltirib chigaradigan fibroz tuzilmalar va biriktiruvchi to‘gima asosiy moddasining o‘zgarishiga olib keladigan kollagen
tuzilishining nugsonlariga asoslangan progressiv kechish bilan yaxshi sifatli subklinik shakllardan tortib, ko‘p a’zoli va ko‘p tizimli
patologiyalargacha. Kasallikning genetik jihati, aynigsa, o‘zbek populyatsiyasida ushbu patologiyaning og‘irlik darajasini aniglash uchun alohida
ahamiyatga ega. Ta’kidlash joizki, o‘zbek populyatsiyasida bunday muammo yetarlicha o‘rganilmagan, mavjud ma’lumotlar esa fragmentar va

dolzarb emas.

Kalit so’zlar: Biriktiruvchi to‘gima, displaziya, COL1A1, MMP12 genlari, 0‘zbek populyatsiyasi, Gipermobillik, Kifoskolioz, Skolioz.

Connective tissue dysplasia is a hereditary connective tissue
disorder of a multifactorial nature, united into different syndromes and
phenotypes by the commonality of external and visceral features.
According to recent research, CTD is not a syndrome or disease, but a
pathological condition caused by a genetic disorder of connective tissue
formation during the embryonic or postnatal periods. In total, it
significantly reduces patients' quality of life and affects the course of
other pathologies, resulting in an unfavourable prognosis for patients.

Mutations in genes responsible for the synthesis and formation of
the spatial structure of collagen and the formation of intercellular matrix
components, or enzyme genes that take part in processes of
fibroblogenesis, play a leading role in the development of CTD. A large
group of CTD genes has now been deciphered. Most of them are mainly
monogenes and involve mutations in the genes responsible for the
synthesis of extracellular matrix proteins (collagens of various types,
fibrillin, tenascin), growth factor receptor genes, particularly fibroblast
growth factor (TGF-B) and MMP. Based on known monogenic defects
of the extracellular matrix, these pathological changes could be
inherited predominantly with autosomal dominant or autosomal
recessive types of inheritance.

The purpose of the study was to assess the incidence and clinical
and diagnostic aspects of connective tissue dysplasia in the Uzbek
population in order to optimise early diagnosis of the disease.

A total of 221 persons with signs of CTD, including 90 (40.7%)
male and 131 (59.3%) female, aged 18 to 44 years, were included in a
population-based study. Diagnosis was based on T.I. Kadurina
classification. The control for the compared data was 40 relatively
healthy subjects (20.1+1.3), who gave informative verbal consent. The
group of examination did not include persons with concomitant
pathology as the result of careful study of anamnesis and instrumental
examination, in particular persons with cardiovascular diseases,
rheumatism, chronic liver, kidney, lung pathologies.

Blood was taken from the ulnar vein in the morning on an empty
stomach for serum isolation and Mg+2 ions (in mmol/L) were
determined on AF-610-A atomic absorption spectrophotometer (LTD,
China), nitric oxide concentration (umol/L) was measured for the main
stable metabolites -NO2-and -NO3-. Endothelial and inducible NO
synthase (eNOS and iNOS), peroxynitrite (ONO2-), endothelin-1 (ET-
1), vascular endothelial growth factor (VEGF) and its receptors -
VEGFR-2 were detected using automatic universal reader with AT-858
enzyme immunoassay analyzer (LTD, China). Standard ELISA solid
state ELISA kits from Human (Austria) were used as well as HLA titers,
class Il typing was conducted using the DNA amplification method and
COL1A1 and MMP12 genes were identified by PCR.

The obtained data were statistically processed on Microsoft
Windows using Microsoft Excel-2013 and Statistica 8 software
packages. The data are presented as M+m. Significance of differences
was determined by Student's t-criterion and considered significant at
P<0.05.

All clinical trials were conducted during the period 2019-2022 on
the basis of Samarkand City Medical Association, Samarkand State
Medical University Multiprofile Hospital and Sharof Rashidov District
Medical Association of Jizzakh region. A total of 221 patients were
under observation, in particular 90 (40.7%) male and 131 (59.3%)
female, aged under 20 years about 6.8%, 19-32 years - 63.8%, 33 and
above - 29.4%, respectively.

In Samarkand and Jizzakh regions we surveyed 2355 local
residents, among whom 221 patients with CTD signs were identified.
An analysis of the incidence of CTD in patients in Samarkand and
Jizzakh showed no significant difference, with an average incidence of
about 9% in both regions, particularly 9.9% in Samarkand and 8.8% in
Jizzakh, respectively (Figure 1).

1500 T~— 1995 1136
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mTotal mCTD
500 121 B
0
Samarkand Jizzakh

Figure 1. Incidence of CTD in the mentioned regions.
Patients were divided into 3 groups according to the severity of the disease:

Group 1 - mild course 96 patients (up to 3 signs of CTD)
Group 2 - moderate course 90 patients (up to 4-5 signs of CTD)
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Group 3 - sievere course 35 patients (more than 6 signs of CTD).

The distribution of patients according to age and sex is shown in Table 1.

Table 1
Distribution of CTD patients by age and sex
Age, years Women Men x2 P
abs. % abs. %
Up to 18 9 4,1 6 2,7 0,48 >0,05
19-32 82 37,1 58 26,2 0,04 >0,05
Over 33 40 18,1 26 11,8 0,11 >0,05
Total 131 59,3 90 40,7 2,30 >0,05

The study showed that the gender distribution of male and female
patients was approximately the same, with only a slight predominance
of women. We also found that the disease was more prevalent in the 19-
32 age group (63.8%).

Weight and height parameters and BMI differed in the studied
groups of patients, as their weight, height depended on the age of the
patients. Anthropometric and phenotypic characteristics of the studied

patients showed an average chest circumference of 85.46+7.25 cm,
epigastric angle (in degrees) of 86.39+8.54, foot length as a function of
height of 0.149+0.08, foot arch height of 7.65+1.15 c¢m, respectively.

We were interested in examining the frequency of external and
internal phenes in the patients of the compared groups. The incidence of
musculoskeletal phenes is presented in Table 2.

Table 2

Incidence of musculoskeletal phenes

Phenes 1st group, =96 2nd group, n=90 3rd group, n=35
Scoliosis (grades | and I1) 39,6% 32,2% 34,3%
Kyphoscoliosis (grades | and 1) 1,04% 11,11% 31,4%
Hyperlordosis 0% 8,89% 14,3%
Hypermobility of the joints I 57,3% 48,9% 51,4%
Il 15,6% 22,2% 20%
1l 14,6% 21,1% 17,2%
\Y) 3,13% 7,8% 11,4%
Flat feet Y, of groups 17,65% 22,2% 22,9%
Transverse 6,25% 6,6% 8,6%
Longitudinal 11,4%, 15,6% 14,3%
Chest deformities 28,13% 31,1% 48,6%

One of the main manifestations of CTD are spinal deformities.
Analysis of the incidence of bone and skeletal phenes in comparison
groups revealed the formation of scoliosis of 1st and 2nd degree in
Group 1 and 2 in 39.6% and 32.2%, kyphoscoliosis of 1st and 2nd
degree in 1.04% and 11.11%, and hyperlordosis in 0% and 8.89% of
patients, respectively. Patients of group 3 had scoliosis of 1st and 2nd
degree in 34.29% cases, kyphoscoliosis of 1st and 2nd degree - in
31.42%, and hyperlordosis - in 14.3%. As can be seen from the above
data, spinal deformities in the form of scoliosis of grade 1 and 2 were
more frequent in group 1, in contrast complex deformities were detected
in group 3, indicating a severe course of the disease.

Joint changes in people with CTD are manifested by flat feet and
hypermobility.

Hypermobility of varying severity was detected in all examined
patients of the second and third groups, and only 1/10 of patients in the
first group did not have this pathology. Thus, if hypermobility of 1st,
2nd, 3rd and 4th degree joints was detected in 57.3%, 15.6%, 14.6% and
3.13% of the patients in Group 1, in Group 2 patients - 48.9%, 22.2%,
21.1% and 7.8%, and in Group 3 patients - 51.4%, 20%, 17.4% and
11.4% of the examined patients. It is remarkable that all three groups
demonstrated a similar decreasing trend in the proportion of patients
according to the severity of this phen. Also noteworthy is the relatively
narrow distribution of the number of patients with the second and third
degrees of hypermobility, which may require revision of the criteria for
differentiating the stages of hypermobility.

According to the data, the incidence of flat feet in groups 1, 2 and 3
was 17.1%, 22.2%, 22.9%, respectively. At the same time transverse
flatfoot was detected in 6.25%, 6.6% and 8.6% of patients, longitudinal

43

flatfoot in 11.4%, 15.6% and 14.3% of the examined persons. The
differences between the groups were statistically insignificant. Analysis
of the incidence of flat feet showed no significant difference in the
comparison groups.

An analysis of the frequency of chest deformities in Group 1
patients showed their presence in 28.13% of cases. In group 2, 31.1% of
patients had this group of pathological changes, while in group 3, 48.6%
of patients suffered from chest deformities, which was statistically
significantly higher than in group 1 (P<0.05). Assessment of the thorax
showed that keel-shaped (pectus carinatum) and funnel-shaped (pectus
excavatum) forms of the thorax deformity were more common among
the examined patients, with no significant difference in the groups.

Based on the above data, it can be assumed that patients with CTD
have different clinical variants of musculoskeletal lesions, which in turn
complicate the diagnosis and choice of treatment tactics for general
practitioners and therapists.

Analysis of the occurrence of internal phenes in patients with CTD
showed that ocular manifestations of the disease were characterised by
the development of various degrees of myopia, which occurred in
almost 1/3 of patients in all compared groups. However, the degree of
myopia clearly coincided with the severity of the disease. Thus, the first
degree of myopia was detected in 23 (23.96%) group 1 patients and the
second degree in 3 (3.1%) patients. Astigmatism, anisometropia and
retinal degeneration were not detected in the patients of this group.
Grade 1 myopia was found in 14.5% of group 2 patients (P<0.01), grade
2-in 15.6% (P<0.01). However, in Group 3, 1st degree of myopia were
observed in significantly smaller number of patients than in the previous
two groups (2.8%) while 2nd grade of this pathology - in 20%. Patients
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in this group were characterised by more severe and persistent
pathological eye changes in combination with moderate to severe
myopia - astigmatism (31.4%) and retinal degenerative changes
(28.6%). Ocular manifestations in the form of myopia of various
degrees and astigmatism tended to develop in group 2 patients, while
more profound disturbances were common in group 3 patients.

The frequent occurrence of internal phenotypes in our study
subjects, depending on the severity of the disease, was also confirmed
by the presence of concomitant diseases or comorbidities. Thus, chronic
bronchitis was detected in 5.2%, 6.7% and 11.4% of patients in groups
1, 2 and 3, pyelonephritis - in 6.25%, 7.8% and 14.3%, biliary
dyskinesia - in 18.75%, 22.2% and 31.4%, nephroptosis of both kidneys
of 1st and 2nd degree - in 6.3%, 12.2% and 17.2%, vegetative vascular
dystonia - in 49%, 62.2% and 74.3%, respectively.

Of particular note are gastroduodenal pathology (5%), liver
pathology (1.8%), lumbar spinal osteochondrosis (4.1%), anaemia
(9.5%), osteoarthritis (6.8%) and others (n=221).

The predominance of internal phenes in group 3 patients was
confirmed by the statistically significant occurrence of comorbidities in
group 3 patients compared to group 1-2.

Thus, analyzing the clinical manifestations of CTD, we can assume
that the external phenes of CTD were characterized by small anomalies,

skeletal, skin and joint forms, whereas the internal phenes were
represented by visual disturbances, abnormalities of the cardiovascular
and pulmonary systems, abdominal and kidney organs, and especially
the autonomic nervous system.

One of the main causes of deepening pathological changes in
connective tissue dysplasia is disturbances in its morphological
structure represented by the extracellular matrix, collagen and elastin.
Leading world scientists have recently emphasized the relevance of
studying the regulation of extracellular matrix fibrillar proteins, i.e.
magnesium ions. Mg+2 deficiency contributes to the disturbance of
joints, bones, cardiovascular system and heart valve apparatus,
increases the frequency of myxomatous degeneration of prolapsing
mitral valve leaflets and heart rhythm disturbances (16). In this regard,
we also investigated the serum magnesium, oxyproline, levels in
patients with CTD. The studies carried out on this subject revealed a
tendency for a decrease in blood magnesium levels, we detected a
significant decrease in magnesium content in patients with
comorbidities, in particular in the combination of CTD. In this group of
patients its level in blood serum decreased by 1.2 times (P<0.001)
relative to values of practically healthy persons (Table 3).

Table 3

Serum Mg+2 ion, glucosaminoglycan, hyaluronidase levels and oxyproline excretion in CTD patients, M+m

Indicators Control, 1%t group, n=96 2" group, =90 3 group, n=35
n=20

Mg*2, mol/l 0,912+0,0 0,902+0,022 0,759+0,038*" 0,623+0,038*"

Glucosaminoglycan, pmol/l = 4,861+0,0 5,079+0,040 5,323+0,095*/ 5,452+0,066*"

Hyaluronidase, pmol/1 Zj 203,50£2, 211,00+7,60* 222,3045,89* 231,4146,21*"

Total oxyproline, pmol/l . 21,79+0,5 25,03+0,66* 27,09+0,42*" 29,02+0,52*"

* - p<0,05 compared to the control group,
- p<0,05 compared to the patient group

According to the data of Table 3, low level of magnesium leads to
pathology of endothelium, disorders of volumetric organization of
collagen and elastin, which cause abnormal formation of extracellular
matrix components. Thus, it is possible to suppose that low level of
magnesium in group 3 patients is one of the triggering mechanisms of
collagen formation, if one takes into account that low level of
magnesium leads to endothelium damage, disorders of elastin and
collagen organization responsible for the formation of extracellular
matrix components, as well as enzymes participating in the process of
fibrillogenesis. Low level of magnesium in patients with CTD could be
one of the definite factors of the pathology clinical progression. It is also
worth mentioning the increased activity of proteolytic enzymes on the
background of decreased Mg+2 ions in the blood, especially the
excretion of total oxyproline significantly increased in subjects with
CTD by 14.9% in group 1, by 24.3% in group 2 and by 33.2% in group
3 compared with the values in virtually healthy subjects..

One of the difficult issues of therapy is the assessment of the
severity of CTD. Many authors attribute this to the variety of clinical
manifestations of CTD, due to the involvement of various organs and
systems, especially the cardiovascular system, in the pathological
process. A number of authors point to the primary role of endothelial
dysfunction in the progression of CTD. The authors believe that this is
due to an imbalance in the polymorphism of extracellular matrix protein

genes. There are also opinions that endothelial dysfunction is caused by
impaired local production of nitric oxide by endotheliocytes as well as
intensification of oxidative stress (3,8). A characteristic feature of
endothelial dysfunction is impaired microcirculation, hypoxia,
reperfusion, and the consequent activation of vasculogenesis,
angiogenesis and vasoactive substance formation. Vascular endothelial
growth factors play an important role in this process (Vascular
endothelial growth factor, VEGF) (15,16). A decrease of VEGF in cells
leads to an activation of endothelial apoptosis. This process in turn
causes lumen obstruction and regression of vascular growth. In view of
the above, we studied the content of pro- and anti-angiogenic factors in
the serum of patients with DCF depending on the degree of cardiac
valve regurgitation.

Studies carried out in this regard showed an increase in serum
VEGF content in patients. Thus, the content of this factor in patients of
Group | increased by 1.1 times, in patients of Group Il - by 1.27
(P<0.001) times, and in Group 111 - 1.38 times, indicating the activation
of vascularization processes. This is confirmed by the increased
concentration of its receptors in the serum of the examined patients.
Thus, the content of VEGF-R1 increased in 1.2 (P>0.05), 1.42 (P>0.05)
and 1.59 (P<0.01) times, and VEGF-R2 increased in 1.08, 1.18 and 1.24
(P<0.05) times, respectively to 1st, 2nd and 3rd group (Table 4).

Table 4

Concentration of pro- and anti-angiogenic factors in serum of patients with CTD, M+m

# 1%t group, n=96 2" group, =90

3 group, n=35 Control, n=20

VEGF, ur/mn 151,92+2 58***

162,11+2 51***

176,13+2,98***" A 138,58+1,69




JVPHATI KAPVIOPECTIVIPATOPHbIX IACC/IE[IOBAHIAV | JOURNAL OF CARDIORESPIRATORY RESEARCH

N92/3 | 2026

IX/EM?IF-RL 0,610+0,055 0,70040,049 0,79940,038***/1 0,502+0,028
VEGF-R2, 4.20+0,12 4,55+0,21 4,80+0,34* 3,879+0,265
HI/MII

Note:

* - differences relative to the control group are significant (* - P<0,05, *** - P<0,001); ~ - differences

relative to the group of Grade | patients are significant (" - P<0,01, M - P<0,001)

However, we identified some distinctive features of changes in
these receptors: changes in VEGF-R1 levels were more pronounced.
This is probably due to the specificity of the effect of these receptors on
growth factors. For example, VEGF-R1 mainly binds to both VEGF and
placental growth factor PIGF, while VEGF-R2 binds only to VEGF.
Whereas VEGF-R1, after binding to VEGF, inhibits angiogenesis,
VEGF-R2 accelerates this process and the inducer of this process is
HIV1 Tat.

One of the conditions for angiogenesis is an increase of endothelial
permeability. The vascular endothelium provides barrier, secretory,
haemostatic and vasotonic functions. It plays an important role in
inflammatory reactions and vascular wall remodeling. The increase in
its permeability is mainly attributed to the effect of nitric oxide, which
is synthesized by endothelium under the action of specific NO
synthases: eNOS and iNOS. NO synthesized by endothelial cells and
released into the bloodstream acts as a vasodilator regulating blood
rheological properties and arterial pressure. In view of the above, we
investigated some parameters of NO system in patients with MVP
(Mitral valve prolapse) with different degrees of regurgitation. The
findings showed an increase of stable nitric oxide metabolites by 1.12
(P>0.05), 1.34 (P<0.001) and 1.41 times in Group 1, Group 2 and Group
3, respectively. The detected changes are probably a compensatory
response of the organism of patients to the presence of certain chronic

myocardial ischemia in this group of patients. This coincides with an
increase in serum VEGF levels in patients, leading to some myocardial
vascularization.

Thus, patients could have endothelial dysfunction due to an
imbalance in the NO system. The imbalance in the NO system is due to
overexpression of iINOS and accumulation of ONO2-, inhibition of
eNOS activity.

An individual's genetic predisposition to and resistance to collagen
formation disorders depends on the diversity of the major
histocompatibility complex (HLA) genes and the polymorphism of the
Col1A_1 and MMP12 genes. The Col1A_1 gene codes for the al-chain
of collagen type I, which is responsible for strengthening and
maintaining many body tissues including cartilage, bone, tendons, skin
and sclera. Type | collagen is the most abundant form of collagen in the
human body. MMP12 is the gene that codes for the protein MMP12
(Macrophage Metal Elastase - in the human genome, the gene is located
on the short arm of chromosome 11). MMP12 substrate proteins include
elastin (connective tissue protein) as well as a range of intercellular
matrix proteins, including type IV collagen of the major
histocompatibility complex (HLA). In our study of the occurrence of
CollA_1 and MMP12 gene polymorphisms in individuals from the
Uzbek population, the CC allele of the Col1A_1 gene and the AA allele
of the MMP12 gene were identified in the control group (figure 2).
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20%
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Figure 2. The incidence of Col1A_1 and MMP12 polymorphisms in the Uzbek population among studied groups

The present study showed that the CollA_1 genotype in CTD
patients is represented predominantly by the A allele (84.16%), equally
as a homo- and heterozygous phenotype. The AA genotype of the
Col1A_1 gene was associated with an expected risk (ER) of severe CTD
(ER - 8.3, p<0.001) (Table 2).

The MMP12 genotype is represented predominantly by the A allele,
more in the form of a homozygous genotype. No differences were
observed in the distribution of patients according to the severity of CTD
among those with different MMR12 genotypes.

The distribution of patients according to CollA_1 genotype (AA -
43.44%; AC - 40.72%, CC - 15.84%) revealed significant differences
between the groups in the frequency of various degrees of CTD
(x2=70.20, p<0.001, Table 2). Comparison of patients with
homozygous and heterozygous genotypes demonstrated differences
between AA and AC genotypes (x2 2x3=36.56, p<0.001) and no
differences between CC and AC genotypes (x2 2x3=4.02).

45

It has been discovered that there is a statistically significant increase
in the frequency of HLA class Il genes, in particular in the first and
second lines of consanguinity, among patients with CTD. The frequency
of class Il HLA phenotypes in a sample of patients with CTD and a
control group was analyzed. It was found that there was a statistically
significant increase in the frequency of class Il HLA genes in patients
with CTD. Allele 0501 of DQA1 gene was mostly observed in patients
with signs of CTD. Interpretation of DQB1 HLA class Il gene results in
patients with CTD showed that allele 0201 was common. Consequently,
it can be hypothesised that all early diagnostic methods in patients who
present with signs of CTD should be performed to further prevent
possible.

Thus, a positive association with higher RR values of the DQAL,
DQB1 and DRB1 genes was observed in CTD. Studies have
demonstrated that associations of these genes were detected more
frequently in patients with spinal deformities, myopia, flat feet, MVP
and myxomatous MV degeneration. This, in turn, suggests that early
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diagnosis and prevention of the manifestation of possible complications  CTD was related to the frequency and number of combinations of
can be achieved by performing these tests. external phenes: joint hypermobility (96%), changes in the spine
We analysed the heritable manifestation of patients with CTD  (51.6%), thorax (32.6%), flat feet (20.4%) and internal phenoms:
depending on the severity of the disease, where we studied the = myopia (28%), heart anomalies, ECG and EchoCG rhythm disturbances
genealogical tree of patients according to the incidence of the signs of  in severe forms were more frequent in group 3 patients, which was
the disease. The study of probands revealed the dependence of genetic  associated with connective tissue weakness. The present study
factors in the formation of CTD. Thus, if in the 1st group of patientsthe  demonstrated that the Col1A_1 genotype in DST patients is represented
frequency of incidence of CTD signs in the 1st, 2nd and 3rd lineage was  predominantly by the A allele (84.16%), equally as a homo- and
revealed in 11 (11.45%), 9 (9.4%) and 8 (8.3%) patients out of 96  heterozygous phenotype. The AA genotype of the CollA_1 gene was
patients, then in Group 2 they were detected in 13 (14.4%, P<0.01), 14  associated with severe DST OR (OR - 8.3, p<0.001). The MMP12
(15.6%, P<0.05) and 11 (12.2%, P<0.01) of 90 patients, while in Group  genotype is represented predominantly by the A allele, more in the form
3 -1in 12 (34.3%, P<0.01), 7 (20%, P<0.05) and 5 (14.3%, P<0.01) of = of a homozygous genotype. No differences were observed in the
35 subjects. distribution of patients according to the severity of CTD among those
In summary, the study of magnesium concentration revealed a  with different MMR12 genotypes. And also positive associations with
tendency for its decrease in patients with CTD in comparison groups, as  higher RR values of DQA1, DQB1 and DRB1 genes were observed in
well as increased proteolytic enzymes activity and excretion of total ~ patients with CTD. The relationship between HLA class 11 genes (allelic
oxyproline, which might indicate a high level of CT structural variants of the DRB1 gene *14 and/or *15, 13/14) and clinical
degeneration. Endothelial dysfunction and stimulation of angiogenesis ~ manifestations of CTD in the form of external and internal
are the morphological substrate of connective tissue disorganization  (musculoskeletal and SSS) phenotype changes was found.
progression in patients. The degree of severity of clinical symptoms of
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