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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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Alyavi Anis Lutfullaevich Rizaev Jasur Alimjanovich
Academician of the Academy of Sciences Doctor of Medical Sciences, Professor, Rector
of the Republic of Uzbekistan, Doctor of Medical of the Samarkand State Medical University
Sciences, Professor, Chairman of the Association https://orcid.org/0000-0001-5468-9403
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
Academic Affairs of the Samarkand branch of Kimyo International
Bockeria Leo Antonovich University in Tashkent https://orcid.org/0000-0002-9309-3933
Academician of the Russian Academy of Sciences,
Doctor of Medical Sciences, Professor, President Jan Kovac
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Kurbanov Ravshanbek Davletovich
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of the Ministry of Health of the Russian Federation https://orcid.org/0000-0003-0059-9183
Michal Tendera Zufarov Mirjamol Mirumarovich
Professor of the Department of Cardiology, Doctor of Medical Sciences, Professor, Head
Upper Silesian Cardiology Center, Silesian of the Department of the State Institution “RSNPMTSH
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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)
https://orcid.org/0000-0003-2679-1296

Doniyorova Farangisbonu Alisher qizi
Toshkent Davlat tibbiyot universiteti
nevrologiya va xalq tabobati kafedrasi
dotsenti, DSc.
https://orcid.org/0009-0004-4140-4797

Alimov Doniyor Anvarovich
tibbiyot fanlari doktori, Respublika
shoshilinch tibbiy yordam ilmiy
markazi direktori (Toshkent)

Abdullayev Akbar Xatamovich
tibbiyot fanlari doktori, O'zbekiston
Respublikasi Sog'ligni saglash
vazirligining "Respublika
ixtisoslashtirilgan terapiya va tibbiy
reabilitatsiya ilmiy-amaliy
tibbiyot markazi" davlat
muassasasi bosh ilmiy xodimi
https://orcid.org/0000-0002-1766-4458

Agababyan Irina Rubenovna
tibbiyot fanlari nomzodi, dotsent,
DKTF, terapiya kafedrasi mudiri,

Samargand davlat tibbiyot instituti

Alieva Nigora Rustamovna
tibbiyot fanlari doktori, 1-sonli
gospital pediatriya kafedrasi mudiri,
ToshPTI

Ismoilova Adolat Abduraximovna
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Odam genomikasi
immunologiyasi institutining
fundamental immunologiya
laboratoriyasining mudiri

Kamalov Zaynitdin Sayfutdinovich
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Immunologiya va
inson genomikasi institutining
Immunogenetika laboratoriyasi mudiri

Qayumov Ulug'bek Karimovich
tibbiyot fanlari doktori, professor,
Tibbyot xodimlarining kasbiy
malakasini oshirish markazi, ichki
kasalliklar va teletibbiyot kafedrasi
mudiri (Toshkent)

Xusinova Shoira Akbarovna
tibbiyot fanlari nomzodi, dotsent,
Samargand davlat tibbiyot instituti
DKTF Umumiy amaliyot va oilaviy
tibbiyot kafedrasi mudiri (Samargand)

Shodiqulova Gulandom Zikriyaevna
tibbiyot fanlari doktori, professor,
Samargand davlat tibbiyot instituti 3-
ichki kasalliklar kafedrasi mudiri
(Samargand)
https://orcid.org/0000-0003-2679-1296

Jouusipopa @apanrucoony Anuuiep
KH3bI
doyenm Kagheopwl HeeposocuU u
Hapoowotl meduyurvl Tawkenmckozo
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AHHOTALIMSL

OcTeonopo3, OJUH U3 OCHOBHBIX CHCTEMHBIX 3a00JIEBaHMH CKeJeTa, XapaKTePU3yeTcsl CHIDKEHHEM NPOYHOCTH KOCTEH, YTO MPUBOIUT K
YBEJIMYECHHIO PUCKa MepesioMOB. [IpOYHOCTb KOCTH ONPE/ETACTCS CyMMOM €€ KOJTMYECTBEHHBIX M KaUeCTBEHHBIX CBOMCTB, TAKUX KaK MUHEpaJIbHAas
mwioTHOcTh Koctu (MIIK), meraGonmusm KOCTHM M MHHEpanu3alys KOCTHOW TKaHU. I3-32 MOCTENEHHOTO MPOTPEcCCUpOBAaHUS 3a00JIeBaHMS
OCTEOIOpPO3 HYacTO AWATHOCTHPYETCA TOJNBKO IOCIE MEpesioMa, IMOITOMY €ro HaspBaroT "Tuxoil smuaemuei." [lomydeHHble IaHHBIC
CBHETENIBCTBYIOT O MOMYJISILIMOHHON XapakrepucTuke BMJI y jKeHIMH M MO3BOJSIIOT YJIy4IIUTh KQUeCTBO JUATHOCTHKH OCTEONOPOTUYECKUX
W3MEHEHHMII U Ha4aTh aJIeKBaTHOE JICYCHHE OCTEOII0P03a PAHO U CBOCBPEMEHHO.

B CBSI3M ¢ 9THM LIENbIO HAIIETO MCCIIEA0BaHUA ObUIO M3Y4YCHHE OCOOCHHOCTEH Pa3BUTHS M KJIMHUYECKOTO TEYCHHS OCTEONOpO3a Y JKCHIIMH
CpeZHero Bo3pacra.

KiroueBble c10Ba: KOCTHas TKaHb, IEPBUYHBINA M BTOPHYHBIIT OCTEONOPO3, NIEPETIOM, ITATOTEHE3 OCTEOI0PO3a.
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CLINICAL AND PATHOGENETIC ASPECTS OF OSTEOPOROSIS
DEVELOPMENT IN WOMEN
ANNOTATION
One of the primary systemic skeletal diseases is osteoporosis, which is characterized by a decrease in bone strength that leads to an increased
risk of fractures. Bone strength is determined by a combination of quantitative and qualitative characteristics, such as bone mineral density (BMD),
bone turnover, and bone mineralization. Due to the gradual progression of the disease, osteoporosis is often diagnosed only after a fracture has
occurred, which is why it is called a "silent epidemic." The data obtained indicate population-specific features of BMD in women and will help
improve the quality of diagnostics for osteoporotic changes, allowing for the early and timely initiation of adequate OP therapy. Therefore, the
purpose of our study was to investigate the features of the development and clinical course of osteoporosis in middle-aged women.
Keywords: bone tissue, osteoporosis, pathogenesis and clinical presentation of osteoporosis.
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AYOLLARDA OSTEOPOROZ RIVOJLANISHINING KLINIK-PATOGENETIK JIHATLARI

ANNOTATSIYA

Skeletning asosiy tizimli kasalliklaridan biri osteoporoz bo‘lib, suyak to‘gimasi mustahkamligining pasayishi bilan tavsiflanadi, bu esa sinish
xavfining oshishiga olib keladi. Suyak to‘gimasining mineral zichligi (SMZT), suyak almashinuvi, suyak to‘gimasining minerallashuvi va h.k. kabi
miqdoriy va sifat xususiyatlarining yig*indisi suyakning mustahkamligini belgilaydi. Osteoporoz ko‘pincha sinishdan keyin, kasallikning asta-sekin
rivojlanishi tufayli aniglanadi, shuning uchun u "yashirin epidemiya” deb ataladi. Olingan ma’lumotlar ayollar KMPning populyatsion
xususiyatlarini ko‘rsatadi va osteoporotik o‘zgarishlarni tashxislash sifatini oshirish, OPni erta va 0‘z vagtida adekvat davolashni boshlash imkonini

beradi.

Shu munosabat bilan bizning tadgigotimizning magsadi o'rta yoshli ayollarda osteoporozning rivojlanish va klinik kechish xususiyatlarini

o'rganish edi.

Kalit so'zlar: suyak to'gimasi, birlamchi va ikkilamchi osteoporoz, sinish, osteoporoz patogenezi.

Introduction: According to official data, osteoporosis (OP) has
been detected in 200 million people and contributes to 8.9 million
fractures annually [2]. In 9 out of 10 cases, osteoporotic fractures are
caused by low-energy mechanical impact on bone tissue. According to
research by our colleagues in the USA, osteoporosis affects 1 in every
10 to 20 patients over the age of 50 [6]. In Russia, OP is diagnosed in
approximately one-third of women and one-quarter of men [8].

Bone mineral density (BMD) is a key factor in bone strength that,
along with the specifics of its microarchitecture, including the
characteristics of the trabecular network and organic matrix, either
prevents or contributes to the development of low-energy fractures. At
the same time, BMD values are a fluctuating quantity that depends on
the continuous activity of two opposing processes: osteogenesis and
bone resorption [2]. Osteoporosis (OP) is a disease with a
polyetiological nature, which encompasses genetic predisposition and
the influence of various exogenous and endogenous factors. The most
significant modifiable risk factors include hormonal status
(hyperparathyroidism, hypercortisolism, hyperthyroidism), level of
physical activity (sedentary lifestyle), age-related changes (age over
50), dietary patterns, gender (female), tobacco smoking, and other
parameters [9].

A distinction is made between primary osteoporosis, a disease
caused by a genetic predisposition combined with environmental
factors. This form is the most common and is subdivided into several
types: postmenopausal, senile, juvenile, and idiopathic. Unlike primary
osteoporosis, secondary osteoporosis has a specific cause and develops
as a result of various pathologies (endocrine, gastroenterological,
hematological, and others) or due to medications that negatively affect
bone metabolism. In particular, 30-50% of patients on long-term
glucocorticoid or proton pump inhibitor therapy have a significantly
increased risk of bone fractures [10].

A characteristic feature of osteoporosis is increased bone fragility,
which makes bones vulnerable to even minor mechanical impact. A
fracture can occur from a fall from a standing height or even from an
awkward movement [1]. The disease develops gradually: the initial
stage is characterized "silent” vertebral body fractures, which progress
over time to more serious injuries, such as low-energy fractures of the
femoral neck or radius [11].

Osteoporosis and its related complications develop in both sexes,
but at different rates and in different age periods [12]. For every man
suffering from osteoporosis, there are four women; however, a number
of authors emphasize in their work that men are characterized by a more
severe course of the disease with frequent development of
complications. Clinical observations show that after a fracture, the worst
quality of life indicators and the highest mortality rates are recorded

specifically in women [14]. As it turns out, sexual dimorphism plays a
key role in the differences in the etiopathogenesis of the disease, which
is related to the specific features of hormonal regulation of bone
metabolism in the different sexes.

Thus, the data presented underscore the importance of studying
gender differences in the mechanisms of osteoporosis development as a
separate area within genetic and epigenetic studies of this pathology.

Therefore, the purpose of our study was to examine the
developmental features and clinical course of osteoporosis in middle-
aged women.

Methods and Materials: The study included patients who
presented to the Samarkand State Medical University Clinical Hospital
and Family Polyclinic No. 2 between 2024 and 2025 with complaints of
persistent pain in the back, lower back, and thoracic spine, as well as
changes in posture, stooping, nocturnal leg cramps, and brittle nails and
hair. The main group consisted of 70 women diagnosed with
osteoporosis who were examined in inpatient and outpatient settings,
with a mean age of 54.7+3.35. The control group comprised 20
apparently healthy women of a comparable age. A general clinical
examination was performed according to a standard protocol, which
included clarifying complaints, collecting medical history, assessing the
condition of organs, and measuring bone density. A comprehensive
laboratory and instrumental examination included a complete blood
count; determination of blood levels of Mg2+, P, Ca2+,
malondialdehyde (MDA), and superoxide dismutase (SOD); X-ray
densitometry; MRI and MSCT of the bones; ECG; ultrasound; and
survey radiography of the joints. The One-Minute Osteoporosis Risk
Test (in accordance with the 2010 recommendations of the European
Society for Clinical and Economic Aspects of Osteoporosis and
Osteoarthritis) was used, as well as the VAS pain scale and the SF-36
quality of life questionnaire, which are widely used in both clinical
practice and research to monitor patient condition and treatment
effectiveness.

Results and Discussion

The study included female patients with osteoporosis aged 43 to 63
years. The mean age was 54.7+3.35 years. All participants were women,
which is consistent with epidemiological data indicating a higher
prevalence of osteoporosis in the postmenopausal period.

During the clinical and anamnestic assessment, the main risk factors
for osteoporosis were analyzed. The most common factors were
hereditary predisposition (26.9%), history of trauma (39.6%), and
obesity (42.9%), confirming the multifactorial nature of the disease. The
diagnosis of osteoporosis was established in accordance with current
clinical guidelines and international classification standards.

Table 1. Clinical and anthropometric characteristics of the examined patients

Parameter Patients with osteoporosis (n=60)
Age, years 54.7+3.35
Body weight, kg 79.5+7.17
Waist circumference, cm 90.5+6.07
BMI, kg/m? 31.02+3.05

As shown in Table 1, the examined patients were characterized by
increased body weight and abdominal obesity, as indicated by elevated
BMI and waist circumference values. Obesity is known to be a
significant risk factor for metabolic disorders and may influence bone

remodeling processes through hormonal and inflammatory
mechanisms. Therefore, the identified anthropometric features may
contribute to the progression of osteoporosis and worsening of its
clinical course.
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To assess functional status and quality of life, the Visual Analogue
Scale (VAS), the One-Minute Osteoporosis Risk Test, and the SF-36
questionnaire were used.

Table 2. Comparative characteristics of functional status

Parameter Control group (n=20) Main group (n=70) p
VAS pain, mm 57 (47-70) 49 (35.7-52.7) <0.001
VAS general well-being, mm 51.5(47.2-71) 46 (34.7-66) <0.005
Physician’s assessment, mm 52.5 (42-60) 42 (33-51) <0.001
Osteoporosis risk test 5 (1-7.75) 3(0-5.2) <0.001

Note: statistically significant differences (Mann-Whitney test, p<0.05)

The analysis demonstrates that patients with osteoporosis showed a
significant deterioration across all studied parameters. The most
pronounced differences were observed in pain intensity, which
significantly limited daily activity. In addition, a decrease in overall
well-being and a lower assessment of health status by both patients and
physicians were observed.

Table 3. Quality of life indicators according to SF-36 questionnaire

Lower scores in the osteoporosis risk test indicate a higher burden
of risk factors contributing to disease progression. Overall, these
findings reflect a substantial impairment in functional status and
highlight the need for a comprehensive therapeutic approach.

Parameter Control Main group p
PF (Physical Functioning) 94.442.6 76.4+2.6 <0.001
RP (Role Physical) 94.6+2.4 6449.6 <0.001
BP (Bodily Pain) 96.5+1.6 67.8+7.8 <0.001
GH (General Health) 73.3+2.3 53.7+3.8 <0.001
VT (Vitality) 78.3+1.9 49.4+4 <0.001
SF (Social Functioning) 92.742.3 69.7+4.8 <0.001
RE (Role Emotional) 7617 57.817.2 <0.001
MH (Mental Health) 86.3+2.4 66.1+4.5 <0.001

The results of quality-of-life assessment demonstrated a significant
decrease across all parameters in patients with osteoporosis. The most
pronounced changes were observed in physical functioning and role
limitations, indicating substantial restrictions in daily activities.

Physical functioning was reduced by more than 1.2 times, reflecting
decreased physical activity. Role limitations due to physical condition
decreased by nearly 48%, highlighting the significant impact of the
disease on daily functioning. Additionally, significant reductions were
observed in vitality, general health perception, and mental health.

These findings confirm that osteoporosis has a systemic impact on
quality of life, affecting both physical and psychological domains.

The study also included an assessment of oxidative stress markers.
A significant positive correlation was found between malondialdehyde
(MDA) levels and osteoporosis severity (r=0.44, p<0.001), indicating
increased lipid peroxidation activity in disease progression.
Furthermore, a positive correlation between MDA levels and urinary
deoxypyridinoline, a marker of bone resorption, was identified (r=0.41,
p<0.001).

A negative correlation was observed between MDA levels and bone
mineral density, indicating the detrimental effect of oxidative stress on

bone mass. Additionally, the activity of antioxidant enzymes,
particularly superoxide dismutase, showed an inverse relationship with
disease severity (r=—0.5, p<0.001), suggesting depletion of antioxidant
defense mechanisms.

Thus, the obtained results demonstrate that oxidative stress plays a
significant role in the pathogenesis of osteoporosis, contributing to
increased bone resorption and decreased bone mineral density.

Conclusions: The research findings confirm the existence of
differences in bone mineral density (BMD) indicators among middle-
aged women. These data are of significant clinical importance, as they
allow for the improvement of osteoporosis diagnostics by considering
specific standards for different population groups. More

An accurate assessment of BMD is conducive to the early detection
of osteoporotic changes, which is critical for preventing fractures
through the timely initiation of pathogenetic therapy. Implementing
these findings in clinical practice will help optimize examination
algorithms, reduce the risk of fractures, and improve the prognosis for
patients with osteoporosis (OP).
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