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YBakaeMble KOJJIETH, MOJIO/IbIE YIéHbBIE, Hecae0BaTe n!

Penaknmonnasi Komjierdsi IPUBETCTBYET Bac HA CTPAaHHLAX HAYYHOTO W3JIaHHA, OOBEIWHSIOIIETO
pe3yNbTaThl WCCIENOBAaHUN HOBOTO TOKOJIEHWS y4€HBIX PecmyOmmkum Y3b6ekucran. B mociemnue ronmsl B
Hallel CTpaHe IOCNIEAO0BAaTEIbHO pEean3yeTcsl TOoCylapCTBEHHas MOJUTHKA, HalpaBieHHas Ha pa3BUTHE
HayKH, WHHOBAIMM M TOJAEP)KKY HAydyHOro HOTeHIMana Mojon&xu. PopMUpOBaHHE COBPEMEHHOMN
HCCIICIOBATENbCKOM Cpenpl, CTUMYJIMPOBAaHHE IIyOJIMKALMOHHOW AaKTHBHOCTH, BHEAPEHHE IIEPEeNOBbBIX
TEXHOJIOTHH M YKPEIJICHHE MEXIYHapOIHOIO HAyYHOI'O COTPYAHHUYECTBA CTAJIM Ba)XKHBIMU NPHOPUTETAMU
rOCy1apCTBEHHON CTPATErvH.

CerogHs MoJoJple HCCIENOBaTed AaKTHBHO YYacTBYIOT B (yHIAMEHTAJbHBIX W MPUKIaTHBIX
IPOEKTaX, BHEAPSIOT HHHOBALIMOHHBIE METOABI AWATHOCTUKM M JICUEHUs, Pa3BUBAIOT LM(POBBIE U
onomenuuHCKUe TexHonmoruu. Ocoboe 3HAaYeHHWE TPUOOpETaeT HMHTErpanuss Haykd, OOpa3oBaHUS H
KIMHAYECKOM  MPaKTUKW, OO0eCleunBaroIas TPAHCHSLUIO HAYYHBIX  JOCTHOKEHHH B CHUCTEMY
3IPaBOOXPAHEHHUS.

PenakumonHast KoJjulerus BBIPa)KaeT yBEPEHHOCTh, YTO MPEACTABICHHBIE B JKypHajle Hay4dHbIE
paboThl BHECYT OOCTOWHBIM BKIAJ B Pa3BUTHE MEIWIMHCKON HAyKH, YKpEIUICHHE HAYYHBIX IIKONI H
pacuIMpeHre MEXIYHapOJHOIO aKaJEeMHYECKOro coTpyAHuuecTBa. llommepikka MOJIONEKHOW HAyKH
ABJSIETCSl Ba)KHOW WMHBECTHLMEH B HMHTEIUIEKTyalbHOE Oynylnee CTpaHbl M €€ Hay4HO-TEXHOJOIMYECKOe
pasBHTHE.

’KenmaeM aBTOpaM HOBBIX HAYYHBIX JAOCTHIKEHHUH, CMENbIX HUCCIEAOBATEIBCKUX UACH M yCHEUIHOU
peam3anyy HayYHOTO TIOTeHInaja Ha 6maro Pecrybnmukn Y30exkucras.

Hurmatli hamkasblar, yosh olimlar va tadgigotchilar!

Tahrir hay’ati sizni O‘zbekistonning yangi avlod olimlari tadgiqot natijalarini birlashtiruvchi ilmiy
nashr sahifalarida qutlaydi. So‘nggi yillarda mamlakatimizda ilm-fan va innovatsiyalarni rivojlantirish
hamda yoshlarning ilmiy salohiyatini qo‘llab-quvvatlashga garatilgan davlat siyosati izchil amalga
oshirilmogda. Zamonaviy tadqiqot mubhitini shakllantirish, nashr faolligini rag‘batlantirish, ilg‘or
texnologiyalarni joriy etish va xalgaro ilmiy hamkorlikni mustahkamlash davlat strategiyasining muhim
ustuvor yo‘nalishlariga aylandi.

Bugungi kunda yosh tadgigotchilar fundamental va amaliy loyihalarda faol ishtirok etib, diagnostika
va davolashning innovatsion wusullarini joriy gilmogda, ragamli va biotibbiy texnologiyalarni
rivojlantirmoqda. Fan, ta’lim va klinik amaliyot integratsiyasi alohida ahamiyat kasb etib, ilmiy yutuglarning
sog‘ligni saqlash tizimiga tatbiq etilishini ta’minlamoqda.

Tahrir hay’ati jurnal sahifalarida taqdim etilgan ilmiy ishlar tibbiyot fanining rivojiga, ilmiy
maktablar mustahkamlanishiga va xalgaro akademik hamkorlik kengayishiga munosib hissa qo‘shishiga
ishonch bildiradi. Yoshlar ilm-fanini qo‘llab-quvvatlash mamlakatning intellektual va ilmiy-texnologik
rivojiga muhim investitsiya hisoblanadi.

Mualliflarga yangi ilmiy yutuqlar, dadil g‘oyalar va ilmiy salohiyatni Vatan ravnaqi yo‘lida
muvaffagiyatli amalga oshirishni tilaymiz.

Dear colleagues, young scientists, and researchers!

The Editorial Board welcomes you to the pages of this scientific journal, which brings together
research findings of the new generation of scholars of the Republic of Uzbekistan. In recent years, consistent
state policy aimed at the development of science, innovation, and support of youth scientific potential has
been implemented in our country. The formation of a modern research environment, stimulation of
publication activity, introduction of advanced technologies, and strengthening of international scientific
cooperation have become key priorities of the national strategy.

Today, young researchers actively participate in fundamental and applied projects, implement
innovative diagnostic and treatment methods, and develop digital and biomedical technologies. The
integration of science, education, and clinical practice is gaining special importance, ensuring the translation
of scientific achievements into the healthcare system.

The Editorial Board is confident that the scientific works published in the journal will contribute to
the advancement of medical science, strengthening of scientific schools, and expansion of international
academic cooperation. Supporting youth science is an important investment in the intellectual and scientific-
technological future of the country.

We wish the authors new scientific achievements, bold research ideas, and successful realization of
their scientific potential for the benefit of the Republic of Uzbekistan.
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EFFECT OF REHABILITATION ON FUNCTIONAL AND PSYCHOLOGICAL
PARAMETERS AFTER REDUCTION MAMMOPLASTY

Kizyun Yana Vasilevna
Andijan State Medical Institute (Andijan, Uzbekistan), Research Applicant, Plastic Surgeon
ORCID: 0009-0003-7126-0125
Myasnikova Yuliya Yurevna
Eurasian Multidisciplinary University (Tashkent, Uzbekistan), Student.
ORCID: 0009-0002-7538-6836
E-mail: yuliyamyasnikova7@mail.ru

Annotation. The study is aimed at a comprehensive assessment of the effectiveness of
rehabilitation measures in women after reduction mammoplasty (RMP) with macromastia. The
study included 50 patients aged 25-55 years with macromastia [3]. Macromastia is a pathological
condition accompanied by chronic pain in the back, cervicothoracic spine and shoulder girdle,
limited physical activity, impaired posture, as well as a decrease in psycho-emotional well-being,
which together negatively affects the quality of life of patients [2,5]. The BREAST-Q questionnaire
was used to assess quality of life and recovery, where each question is rated from 0 to 5 points, and
the final scale is recalculated from 0 to 100, where 100 is complete satisfaction [1,6,7]. The
rehabilitation program included care for stitches, wearing compression underwear, physical
activation, posture restoration and psycho-emotional support [3,4]. The results showed a significant
improvement in psychosocial and physical well-being, a decrease in pain syndrome and a faster
return to daily activity (p <0.003) [5,10]. Improved biomechanics of the shoulder girdle, posture
and reduced stress on the back muscles contributed to increased breast satisfaction and overall
quality of life. Psychological support reduces anxiety and depression, increasing satisfaction with
the result of the operation [2, 12].

Keywords: reduction mammoplasty, rehabilitation, postoperative period, quality of life,
BREAST-Q.

REDUKSION MAMMOPLASTIKADAN KEYIN FUNKSIONAL VA PSIXOLOGIK
KO‘RSATKICHLARGA REABILITATSIYANING TA’SIRI

Kizyun Yana Vasilevna
Andijon davlat tibbiyot instituti (Andijon, O‘zbekiston), tadgigotchi-izlanuvchi, plastik jarroh
ORCID: 0009-0003-7126-0125
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Myasnikova Yuliya Yurevna
Eurasian Multidisciplinary University (Toshkent, O‘zbekiston), talaba
ORCID: 0009-0002-7538-6836
E-mail: yuliyamyasnikova7@mail.ru

Annotatsiya. Tadgiqot ayollarda makromastiya bilan reduksion mammoplastikadan (RMP)
keyin reabilitatsiya tadbirlari samaradorligini kompleks baholashga garatilgan. Tadgigotga 25-55
yoshdagi makromastiyaga chalingan 50 nafar bemor kiritilgan [3]. Makromastiya belning surunkali
og’rig’i, umurtqa pog’onasi va elka kamarining bo’yin-ko’krak qismining og’rig’i, jismoniy
faollikning cheklanishi, durusning buzilishi, shuningdek, psixoemotsional farovonlikning pasayishi
bilan birga patologik holat bo’lib, bemorlarning hayot sifatiga salbiy ta’sir ko’rsatadi [2,5]. Hayot
sifatini baholash va tiklash uchun BREAST-Q so’rovnomasidan foydalanildi, unda har bir savol 0
dan 5 ballgacha baholanadi, yakuniy shkala esa O dan 100 ballgacha gayta hisoblanadi, bunda 100 -
to’liq qoniqish [1,6,7]. Reabilitatsiya dasturiga tikuvlarni parvarish qilish, kompression kiyim
kiyish, jismoniy faollashtirish, durusni tiklash va psixoemotsional qo‘llab-quvvatlash kiradi [3,4].
Natijalar psixosotsial, jismoniy farovonlikning ishonchli yaxshilanishini, og’riq sindromining
pasayishini va kundalik faollikka qaytishning tezlashishini ko’rsatdi (p <0,003) [5,10]. Yelka
kamarining biomexanikasini yaxshilash, orqa mushaklariga yukni kamaytirish ko’krak qoniqishi va
umumiy hayot sifatini oshirishga yordam berdi. Psixologik yordam operatsiya natijasidan
gonigishni oshirib, tashvish va depressiya darajasini kamaytiradi [2,12].

Kalit so’zlar: reduksion mammoplastika, reabilitatsiya, operatsiyadan keyingi davr, hayot
sifati, BREAST-Q.

BJIUSTHUE PEABUJTATALIMA HA ®YHKIIHOHAJIBHBIE 1
INCUXOJIOI'NMYECKHUE ITOKA3ATEJIA NIOCJIE PEAYKIIMOHHOU
MAMMOIIVIACTHKHA
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AnHoTanusi. VccnenoBaHue HampaBIeHO Ha KOMIUIEKCHYIO OIEHKY 3(h(EeKTHBHOCTH
peabUIUTAIIMOHHBIX MEPOIPUSTHI y KEHIIWH MOocle peAyKIuoHHoW mammoractuku (PMII) ¢
MakpoMmactueid. B wuccienoBanme BiitoueHbl 50 mammeHTok 25-55 ner ¢ makpomactueit [3].
MakpomacTtus SBISETCS MAaTOJOTHYECKHUM COCTOSTHUEM, COTPOBOXKIAOIIMMCS XPOHUUECKOH 00JIbIO
B 00JIaCTH CIUHBI, MIEHHO-TPYIHOTO OT/ENIa MO3BOHOYHMKA W IUICYEBOTO I05CA, OTrPAaHUYCHUEM
(bu3MYECKON aKTHUBHOCTH, HApYIICHHEM OCAHKH, a TaK)Ke CHIKEHHEM ICHXO03MOIMOHAIBEHOTO
0J1aromoJTy4rsi, YTO B COBOKYITHOCTH HETATUBHO BJIMSET HA KA4e€CTBO JKU3HU MAIrMeHTokK [2,5]. s
OIICHKU KauecTBa U3HU U BOCCTAHOBJICHUS HCMONb30Bascs onpocHuk BREAST-Q, roe kaxmsiid
BoIMpoc oreHuBaercs ot 0 70 5 6aywtoB, a uTorosas mkaina rnepecuutsiBaetcst ot 0 1o 100, rae 100 -
nonHoe yaoBieTBopeHue [1,6,7]. PeabunmurtanuoHHas mporpaMMa BKIIOYalia yXOJA 3a IIBaMH,
HOIIICHHE KOMIIPECCHOHHOTO Oenbsi, (U3UYECKYI0 aKTHBHM3AIlMI0, BOCCTAHOBIICHHE OCAHKH |
MICUXO3MOLUOHAIBHYIO TOANEpkKY [3,4]. PesynpTaThl mokazaqu JOCTOBEPHOE YJIy4IlIEHHE
MICUXOCOIUAIILHOTO, (DU3HYECKOTo OJaromnoixyyus, CHHKEHHE OOJEBOTO CHHAPOMA W YCKOPCHHE
BO3BpallleHUss K ToOBceqHeBHOW akTtuBHOCTH (P<0,003) [5,10]. VYnyumenwe OuOMEXaHUKU
TIJICYEBOTO MOsICA, OCAHKH M CHIDKEHHUE HArPy3KH Ha MBIIIIBI CTUHBI CIIOCOOCTBOBAIH MTOBBIIICHUIO
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YAOBJICTBOPEHHOCTH TPYyAbID M 0O0IIEeMy KadecTBy JkKM3HU. Ilcuxoyiormueckas moOmIEpKKa
YMEHBIIIAET YPOBEHb TPEBOKHOCTH W JICTIPECCHH, TOBBIIIAS YAOBIECTBOPEHHOCTh PE3YyJIHTATOM
onepauuu [2,12].

KiroueBble c€j10Ba: peayKIIMOHHAs MaMMOIUIACTHKA, PEaOWMIIMTAIUS, TOCICONePAHOHHBIH
nepuo, kauectBo xu3nu, BREAST-Q.

Introduction: Macromastia causes physical and psychological problems: back pain,
cervicothoracic spine, limitation of physical activity, discomfort in the selection of clothes and a
decrease in self-esteem. Reduction mammoplasty (RMP) solves these problems radically - it
reduces the mass of the mammary glands, corrects ptosis, reduces the load on the muscles of the
body and restores posture [4,11]. However, the effectiveness of the intervention directly depends on
rehabilitation. A comprehensive postoperative program ensures early recovery of physical activity,
reduces the risk of complications and improves the psycho-emotional state of patients [3,10].
Assessment of the rehabilitation effect was carried out using BREAST-Q, where a maximum score
of 100 points reflects complete satisfaction with quality of life and the result of surgery.

Purpose of the study: To evaluate the effectiveness of a comprehensive postoperative
rehabilitation program in women with macromastia after reduction mammoplasty aimed at
improving the physical and psycho-emotional state, reducing pain syndrome, restoring posture and
increasing satisfaction with the results of surgery using the standardized BREAST-Q questionnaire.

Materials and methods: The study included 50 women with macromastia, age 25-55 years
(33 £ 3.4 years), BMI 19.5-32 kg/m 2 [3]. Inclusion criteria: marked breast hypertrophy and consent
to participate. Pregnant, nursing, patients with contraindications to surgery were excluded. All
patients underwent RMP under general anesthesia. In 96% of cases, the medial vascularized pedicle
was used for the nipple-areolar complex (SAH), in 4% - the combined pedicle. Standard Wise skin
marking was used [3,11,13].

The rehabilitation program included:

1. Physical activation: The first 3-5 days: limiting the load on the shoulder girdle, light
activation of the upper extremities, breathing exercises. In 1-4 weeks: soft stretching, restoration of
mobility of the shoulder girdle, strengthening of the back muscles and core without static load on
the pectoral muscles. 4-8 weeks: gradual increase in physical activity, mild cardio exercises, control
of posture and spinal stability. 8-12 weeks: return to habitual physical activity, individually selected
strength exercises to stabilize the muscle corset [3,4].

2. Care of the postoperative area: suture treatment, monitoring of SAH, control of possible
suppuration, gray and hematoma [13].

3. Wearing compression underwear: to support the chest glands and reduce edema [4].

4. Psychoemotional support: counseling by a psychologist, control of anxiety and depressive
symptoms [2,12].

The results were evaluated before surgery and 4 months after. BREAST-Q includes scales of
psychosocial, physical well-being, breast satisfaction and the result of surgery. Each scale is
recalculated in the range of 0-100 points, where 100 is the maximum satisfaction. Statistical
processing was performed using Wilcoxon test.

Results: 4 months after RMP, early postoperative complications were observed: wound
suppuration - 10%, marginal necrosis of SAH - 2%, total necrosis of SAH - 6%, seroma - 4%,
hematoma - 2%, divergence of wound edges - 22%.

BREAST-Q results: psychosocial well-being: 44 out of 86 points, physical well-being: 52 out
of 72 points, breast satisfaction: 30 out of 88 points, satisfaction with the result of the operation:
median 100 points. [1,6,7]. Effectiveness of rehabilitation: patients quickly returned to active
physical activity, noted a decrease in pain syndrome and edema, improved posture and general well-
being. Psychological support contributed to decreased anxiety and increased self-esteem.
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Discussion: The study results demonstrate that rehabilitation is a key component of
successful recovery from RMP. A comprehensive approach reduces the risk of complications,
speeds up the recovery of functions and improves the quality of life of patients [8,9].

Conclusion: RMP significantly improves the quality of life of women with macromastia. A
comprehensive rehabilitation program after surgery provides: reducing postoperative complications,
accelerating the restoration of physical activity, improving posture and reducing pain syndrome,
increasing psycho-emotional well-being and satisfaction with the result of the operation [1,2].
Rehabilitation should be considered as a mandatory stage of treatment, without which the surgical
effect and improvement in the quality of life of patients are not fully achieved.

There is no conflict of interest.

List of the literature

1. Orlov A.A., Sedyshev S.Kh., Abramkina V.S., Manturova N.E., Stupin V.A. Use of a
validated Breast-Q questionnaire for prospective evaluation of the results of reduction
mammoplasty. Plastic surgery and aesthetic medicine. 2021;(4):53-58. (In Russ., In Engl.)
https://doi.org/10.17116/plast.hirurgia202104153

2. Beraldo FNM, Veiga DF, Veiga-Filho J, et al. Sexual Function and Depression Outcomes
Among Breast Hypertrophy Patients Undergoing Reduction Mammaplasty: A Randomized
Controlled Trial. Annals of Plastic Surgery. 2016;76:379-
382.https://doi.org/10.1097/SAP.0000000000000380

3. McCranie A, Lee AD, Cyrus C, Desjardins H, Winocour J, Mathes D, Kaoutzanis C.
Evaluation of the Impact of Physical Therapy on Patients with Macromastia Seeking Breast
Reduction Surgery. Aesthet Surg J. 2024 Nov 15;44(12):NP862-NP869. doi: 10.1093/asj/sjael63.
PMID: 39041881.

4. Kamel G, Morris J, Lefkowitz A, et al. Abstract: Mechanical Analysis of Reduction
Mammoplasty Effects on Spinal Musculature. Plast Reconstr Surg Glob Open. 2017;5(9S): 58-59.
https://doi.org/10.1097/01.GOX.0000526245.57228.8a

5. Andrade AC, Veiga D, Aguiar I, et al. Outcomes analysis of breast reduction in Brazilian
women using the BREAST-Q questionnaire: a cross-sectional controlled study. Clinics (Sao Paulo).
2018;73:e313. Epub 2018 June 18. https://doi.org/10.6061/clinics/2018/e313

6. Pusic AL, Klassen AF, Cano SJ. Use of the BREAST-Q in Clinical Out comes Research.
Plastic and Reconstructive Surgery. 2012;129:166-167.
https://doi.org/10.1097/PRS.0b013e3182362e65

7. Pusic AL, Klassen AF, Scott AM, et al. Development of a new patient-reported outcome
measure for breast surgery: the BREAST-Q. Plast Reconstr Surg. 2009;124:345-353.
https://doi.org/10.1097/PRS.0b013e3181aee807

8. Sacchini V, Luini A, Tana S, et al. Quantitative and qualitative cosmetic evaluation after
conservative treatment for breast cancer. European Journal of Cancer and Clinical Oncology.
1991;27:1395-1400. https://doi.org/10.1016/0277-5379(91)90019-A

9. World Health Organization, WHO (1946). Constitution of the World Health Organization.
Accessed March 05, 2017. https://www.who.int/governance/eb/who_constitution_en

10. Cabral 1V, da Silva Garcia E, Sobrinho RN, et al. Use of the BREAST-Q Survey in the
Prospective Evaluation of Reduction Mammaplasty Outcomes. Aesth Plast Surg. 2018;42:388-395.
https://doi.org/10.1007/s00266-017-1009-6

11. Cabral I, Garcia E, Sobrinho R, et al. Increased Capacity for Work and Productivity After
Breast Reduction. Aesthetic Surgery Journal. 2016;37:sjw175.

https://doi.org/10.1093/asj/sjw175

12. Sir, Emin MD; Uger, Oktay MD; Giingdr, Melike MD; Aksoy, Alper MD; Kegeci, Yavuz
MD; Giimiis, Bilal MD. Effect of Reduction Mammaplasty on Sexual Activity. Annals of Plastic
Surgery 76(4):p 376-378, April 2016. | DOI: 10.1097/SAP.0000000000000406

10


https://doi.org/10.17116/plast.hirurgia202104153
https://doi.org/10.1097/SAP.0000000000000380
https://doi.org/10.1097/01.GOX.0000526245.57228.8a
https://doi.org/10.6061/clinics/2018/e313
https://doi.org/10.1097/PRS.0b013e3182362e65
https://doi.org/10.1097/PRS.0b013e3181aee807
https://doi.org/10.1016/0277-5379(91)90019-A
https://www.who.int/governance/eb/who_constitution_en
https://doi.org/10.1007/s00266-017-1009-6
https://doi.org/10.1093/asj/sjw175

UZMED RESEARCH
XALOARO LAY JURNAL | MEXZYHAPOILHEIH HAYUHSIA XYPHAT | INTERNATIONAL JOURNAL Ne1 | 2026

13. Ismayilzade M; Buharalioglu A; Aysever B; Canter H Reduction Mammaplasty: Closed
Suction Drains Do Not Reduce Hematoma or Seroma but Increase Infection Risk. Annals of Plastic
Surgery 95(5):p 601, November 2025. | DOI: 10.1097/SAP.0000000000004402

UZMED RESEARCH XALQARO ILMIY JURNALI
MEXYHAPOAHbIW HAYYHbIW XYPHANI UZMED RESEARCH

INTERNATIONAL JOURNAL UZMED RESEARCH

The journal publishes original research articles, reviews, clinical case reports, and short communications, all undergoing peer review.

YIK: 616.216-02-053.2.07/085

BOLALARDA SURUNKALI RINOSINUSITNI DAVOLASH TAKTIKALARINI
TANLASHDA ETIOLOGIK OMILNING ROLI

Alimova Durdona Dilmuratovna - PhD, dotsent
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https://orcid.org/0000-0003-3393-4064
durdona.dilmuratovna@gmail.com
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Annotatsiya. Bolalarda surunkali rinosinusit (SRS) yuqori targalganligi, gaytalanishga
moyilligi hamda asoratlar rivojlanish xavfi bilan dolzarb muammo hisoblanadi. Ushbu tadgiqotda
3—-14 yoshdagi 86 nafar SRS bilan og‘rigan bola tekshirildi. Mikrobiologik tahlil asosida bemorlar
etiologiyasiga ko‘ra 4 guruhga ajratildi: bakterial (51 nafar), zamburug‘li (9 nafar), aralash (11
nafar) va polipoz rinosinusit (15 nafar). Davolash etiologik omil va immunologik ko‘rsatkichlarni
hisobga olgan holda patogenetik asosda individual tanlandi. Natijalarga ko‘ra, bakterial etiologiyada
sog‘ayish muddati o‘rtacha 10,24+0,42 kunni, zamburug‘li va aralash shakllarda 14,8+2,4 kunni
tashkil etdi. Polipoz rinosinusitda asosiy simptomlar 5,3+0,4 kun ichida regressiyaga uchradi.
Umuman olganda, bemorlarning 96,5% ida a’lo va yaxshi klinik natijalarga erishildi. Etiologiyaga
yo‘naltirilgan differensial yondashuv davolash samaradorligini oshirish, sog‘ayish muddatini
gisqartirish va retsidivlar xavfini kamaytirishga xizmat giladi.

Kalit so‘zlar: surunkali rinosinusit, bolalar, etiologik omil, bakterial rinosinusit, zamburug*li
rinosinusit, polipoz rinosinusit, differensial terapiya.
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AnHoTanusi. XpoHuveckuii puHocuHycuT (XPC) y nereli Xapaktepusyercs BBICOKOM
pacpoCTpaHEHHOCTBIO M CKJIOHHOCTBIO K peuuauBaM. B uccienoBaHue BKIOYEHO 86 AeTel B
Bo3pacte 3—14 ner. [1o pe3ynbraraM MUKPOOHOIOTHYECKOTO aHAIM3a MAlEHThI pacpe/IeIeHbl Ha
4 rpynmel: OGaktepuanbHas stHONOrua (51), rpuOkoBas (9), cmemannas (11) u monMUO3HBIN
puHocunycut (15). JleueHne Ha3Ha4yaloCh C Y4ETOM BBISIBJICHHOTO 3THOJIOTMUYECKOTo (akTopa u
UMMYHOJIOTHUECKUX TMoKa3aTeneil. CpenHss MpOAOIDKUTEIBHOCTh JICUCHUS NpH OaKkTepuaibHOU
dopme coctaBuna 10,24+0,42 nusA, npu rpuOKoBo m cMemanHon — 14,8424 nusa. Ilpu
MIOJIUIIO3HOM (pOpME perpecc OCHOBHBIX CUMIITOMOB Habmiogancs B teuenue 5,3+0,4 nus. B 96,5%
Clly4aeB JOCTUTHYTHl OTJIMYHBIE U XOPOIIUE PEe3yJbTaThl. DTHOJOTHYECKH OPUEHTHPOBAHHAs
Tepanus MOBbIIAET Y3PPEKTUBHOCTH JICUCHHS U COKPAILAET CPOKU BBI3TOPOBIICHUS.

KiloueBble cj10Ba: XpOHUYECKUH PHUHOCUHYCUT, JE€TH, OSTUOJIOTUYECKUH  (akTop,
OaxkTepuaIbHbIA PUHOCUHYCHUT, TPUOKOBBIN PUHOCUHYCUT, MOJIUIIO3HBI PUHOCHHYCHT.

THE ROLE OF ETIOLOGICAL FACTOR IN THE SELECTION OF TACTICS FOR
TREATING CHRONIC RHINOSINUSITIS IN CHILDREN
Alimova Durdona Dilmuratovna — PhD, associated professor
EMU University, Tashkent, Uzbekistan
https://orcid.org/0000-0003-3393-4064
durdona.dilmuratovna@gmail.com
Makhkamov Akbarjon Murod ugli - student

EMU University, Tashkent, Uzbekistan

Abstract. Chronic rhinosinusitis (CRS) in children is characterized by high prevalence and
frequent relapses. This study included 86 children aged 3-14 years with CRS. According to
microbiological findings, patients were divided into four groups: bacterial (n=51), fungal (n=9),
mixed (n=11), and polypous rhinosinusitis (n=15). Treatment was selected individually based on
etiological and immunological data. The mean treatment duration was 10.24+0.42 days in bacterial
CRS and 14.8+2.4 days in fungal and mixed forms. In polypous CRS, major symptoms regressed
within 5.3+0.4 days. Excellent and good outcomes were achieved in 96.5% of cases. Etiology-
driven therapy improves treatment effectiveness, shortens recovery time, and reduces recurrence
risk.

Keywords: chronic rhinosinusitis, children, etiological factor, bacterial rhinosinusitis, fungal
rhinosinusitis, nasal polyps, differential therapy.

Kirish.

Surunkali rinosinusit (SRS) bolalar otorinolaringologiyasining eng dolzarb muammolaridan
biri bo‘lib, yuqori tarqalganligi, uzoq davom etishi, tez-tez gaytalanishi hamda asoratlar rivojlanish
xavfi bilan ajralib turadi. So‘nggi yillarda bolalar populyatsiyasida burun bo‘shlig‘i va paranazal
sinuslar  yallig‘lanish  kasalliklarining ko‘payib borayotgani kuzatilmoqda. Adabiyotlar
ma’lumotlariga ko‘ra, ushbu patologiya bolalardagi LOR kasalliklarining 18-42% ini tashkil etadi
[2, 10]. Yiringli-polipoz va polipoz shakllarning ulushi esa 20-30% gacha yetadi [1, 8].

Surunkali rinosinusit — bu burun bo‘shlig‘i va paranazal sinuslar shilliq gavatining kamida
12 hafta davom etuvchi yallig‘lanish jarayoni bo‘lib, klinik jihatdan burun bitishi, shilliq yoki
yiringli ajralma, hid bilishning pasayishi, yuz sohasida og‘riq yoki bosim hissi bilan namoyon
bo‘ladi. Bolalarda kasallikning klinik kechishi ko‘pincha noaniq va polimorf simptomatika bilan
kechadi, bu esa erta tashxis qo‘yishni murakkablashtiradi. Aynigsa, maktabgacha yoshdagi
bolalarda simptomlar respirator infeksiyalar bilan chalkashishi mumkin [3].

Zamonaviy tasniflarga ko‘ra, SRS etiologiyasiga ko‘ra bakterial, zamburug‘li, virusli, aralash
hamda polipoz shakllarga ajratiladi. So‘nggi yillarda kasallikning immunopatogenetik
mexanizmlariga alohida e’tibor garatilmoqda. Tadgiqotlar shuni ko‘rsatadiki, mahalliy va tizimli
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immun javobdagi o‘zgarishlar, sitokinlar disbalansi hamda shilliq gavatning barer funksiyasi
buzilishi yallig‘lanishning surunkalashuviga olib keladi. Xususan, surunkali rinosinusit
rivojlanishida Th1/Th2 tipidagi immun javob muvozanatining buzilishi muhim rol o‘ynaydi [6].

Bolalarda SRS rivojlanishiga ko‘plab omillar sabab bo‘ladi. Ular orasida tez-tez
o‘tkaziladigan o‘tkir respirator virusli infeksiyalar, adenoid vegetatsiyalar, burun to‘sig‘i
deformatsiyalari, allergik rinit, atrof-muhitning noqulay ekologik omillari, passiv chekish,
shuningdek, mikrobiotsenozning buzilishi alohida ahamiyatga ega. So‘nggi yillarda biofilmlar hosil
giluvchi bakteriyalar rolining ortib borayotgani gayd etilmoqgda. Biofilm shakllanishi
mikroorganizmlarning antibiotiklarga chidamliligini oshiradi va yallig‘lanish jarayonining
davomiyligini ta’minlaydi [9].

Mikrobiologik spektr jihatidan bolalarda ko‘pincha Streptococcus pneumoniae, Haemophilus
influenzae, Moraxella catarrhalis, ayrim hollarda Staphylococcus aureus aniglanadi. Zamburug‘li
etiologiyada esa Candida va Aspergillus turlari uchrashi mumkin. Aralash infeksiya holatlarida
bakterial va zamburug‘li komponentlar birgalikda aniqlanadi, bu esa davolash taktikasini
murakkablashtiradi [7].

SRSning polipoz shakli bolalarda nisbatan kamroq uchrasa-da, klinik ahamiyati yugori
hisoblanadi. Polipoz jarayon shilliq gavatning surunkali yallig‘lanishi fonida rivojlanib, burun
nafasining keskin buzilishiga, hid bilishning pasayishiga hamda hayot sifatining sezilarli
yomonlashishiga olib keladi. Bolalarda polipoz rinosinusit ko‘pincha allergik fon yoki immun
disfunksiya bilan bog‘liq bo‘ladi [4, 5].

So‘nggi yillarda kasallikni davolashda yagona universal yondashuvning yetarli emasligi
tobora aniq bo‘lib bormoqda. An’anaviy empirik antibiotikoterapiya barcha hollarda ham kutilgan
natijani bermaydi. Antibiotiklarni nazoratsiz qo‘llash mikroorganizmlarning rezistentligini oshirish,
ichki mikrobiotsenozning buzilishi va nojo‘ya ta’sirlar rivojlanishiga olib keladi. Shu sababli
etiologik omilni aniglash asosida individual davolash taktikasini tanlash muhim ahamiyat kasb
etadi.

Patogenetik asoslangan terapiya nafagat infeksion qo‘zg‘atuvchini bartaraf etishga, balki
shillig gavat funksiyasini tiklashga, mukotsiliar klirensni yaxshilashga, mahalliy immunitetni
normallashtirishga ham qaratilgan bo‘lishi lozim. Bunday yondashuv kasallikning surunkalashuv
mexanizmlariga ta’sir ko rsatib, retsidivlar sonini kamaytiradi [5].

Bolalarda SRSning tez-tez qaytalanishi nafagat tibbiy, balki ijtimoiy muammo ham
hisoblanadi. U maktabga qatnashishning kamayishiga, o‘quv jarayonining buzilishiga, ota-
onalarning mehnat faoliyatiga salbiy ta’sir ko‘rsatadi. Shuningdek, uzoq davom etuvchi
yallig‘lanish jarayoni orbital va intrakranial asoratlar rivojlanish xavfini oshiradi. Shu nugqtai
nazardan, kasallikni erta aniglash va samarali davolash dolzarb vazifa bo‘lib qolmoqda.

Hozirgi kunda klinik amaliyotda differensial yondashuv tamoyili tobora keng qo‘llanilmoqda.
Etiologik omilni aniglash uchun mikrobiologik tekshiruvlar, zamonaviy diagnostik usullar
(endoskopiya, ultratovush tekshiruvi, kompyuter tomografiya) hamda immunologik tahlillar
go‘llaniladi. Olingan natijalar asosida antibakterial, antimikotik, yallig‘lanishga qarshi va
immunomodulyator terapiya individual ravishda tanlanadi [4].

Shunday qilib, bolalarda surunkali rinosinusitni davolashda etiologik omilni aniglash va unga
mos ravishda patogenetik asoslangan terapiya tanlash kasallik ogimini yaxshilash, sog‘ayish
muddatini gisgartirish hamda asoratlar va retsidivlar xavfini kamaytirish imkonini beradi. Mazkur
masala klinik otorinolaringologiyada ilmiy va amaliy ahamiyatga ega bo‘lib, qo‘shimcha
tadqiqotlar o‘tkazishni talab etadi.

Tadqgigot maqgsadi. Bolalarda surunkali rinosinusitni davolash taktikasini tanlashda etiologik
omilning rolini baholash hamda etiologiyaga yo‘naltirilgan terapiya samaradorligini aniqlash.

Tadgigot materiali va usullari

3-14 yoshdagi surunkali rinosinusit (SRS) bilan og‘rigan 86 nafar bola tekshirildi (32 o‘g-il,
54 qiz; o‘rtacha yosh 8,5£3,75 yil). Nazorat guruhini amalda sog‘lom 20 nafar bola tashkil etdi.
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Mikrobiologik tahlil uchun material Proets usuli bilan paranazal sinuslarni yuvish orgali, 3-5
ml fiziologik eritma yuborish yo‘li bilan olindi. Namunalardan ketma-ket suyultirishlar tayyorlanib,
differensial-diagnostik ozuga mubhitlariga ekildi, koloniyalar soni hisoblandi, ajratib olingan
mikroorganizmlarning taksonomik mansubligi va selektiv muhitlarda o‘sish xususiyati aniglandi.
Har bir turdagi bakteriyalar konsentratsiyasi I|g KOE/ml da ifodalandi.

Mikrobiologik tadgigot natijalariga ko‘ra bolalar 4 guruhga ajratildi:

1.51 nafar bola — bakterial etiologiyali SRS;

2.9 nafar bola— zamburug‘li etiologiya;

3.11 nafar bola — aralash etiologiya;

4.15 nafar bola — polipoz rinosinusit.

Davolash mikrobiologik va immunologik ma’lumotlarga tayangan holda patogenetik va
etiologik yo‘naltirilgan tarzda tanlandi.

Natijalar va muhokama

Bakterial etiologiya. Terapiya boshlanganidan so‘ng zo‘rayishning asosiy simptomlari
bartaraf etildi; 7-kunga kelib fagat burun ajralmalari (81,82% holatda) saqlanib goldi, ular davolash
kursi oxiriga borib yo‘qoldi va bir oylik nazorat ko‘rigida aniqlanmadi. Bir bemorda vaqti-vaqti
bilan burun bitishi gaytalanib turdi. Davolashning o‘rtacha davomiyligi 10,24+0,42 kunni tashkil
etdi.

Zamburug‘li etiologiya (9 nafar bola). Davolash davomiyligi 9 kundan 24 kungacha
(o‘rtacha 14,8+2.4 kun) bo‘ldi. 7-kunga kelib asosiy belgilar bartaraf etildi, biroq ayrim bolalarda
yiringli ajralmalar (42,9%) va burun bitishi (19,1%) saglanib goldi, bu esa kasallik davomiyligini
belgiladi.

Aralash etiologiya (11 nafar bola). Davolash davomiyligi 9-24 kun (o‘rtacha 14,8+2,4 kun)
ni tashkil etdi. 7-kunga kelib yetakchi simptomlar yo‘qoldi; 1 bemorda burun bitishi (9,1%), 4
bemorda shillig ajralmalar (36,4%) saqlanib qoldi.

Polipoz rinosinusit (15 nafar bola). Asosiy klinik belgilar o‘rtacha 5,3+0,4 kun ichida
bartaraf etildi. Bemorlarning 93,3% ida asosiy simptomlar yo‘qoldi.

Natijalar shuni ko‘rsatdiki, taklif etilgan mezonlarga ko‘ra optimallashtirilgan davolash
sxemasi Yyallig‘lanishning subyektiv va obyektiv belgilarini tezda bartaraf etishni, infeksiya
o‘chog‘ini sanatsiya qilishni va burunning fiziologik funksiyalarini tiklashni ta’minladi.

Sog‘ayish muddati 75,6% bemorda 5+6 kunni tashkil etdi; 20,9% bemorda 7+8 kun ichida
ijjobiy dinamika va sog‘ayish kuzatildi. Past samaradorlik kuzatuv davrida retsidiv rivojlangan bir
nafar bolada gayd etildi.

Xulosa

Bolalarda surunkali rinosinusitda kasallikning bakterial tabiati ustunlik giladi. Etiologiyaga
yo‘naltirilgan, optimallashtirilgan terapiya yuqori samaradorlikni — 96,5% gacha — namoyon
etadi. Aniglangan qo‘zg‘atuvchiga qarab shaxsiylashtirilgan davolash taktikasini tanlash
simptomlarning tezroq regressiyasini ta’minlaydi, klinik ko‘rinishning normallashuv muddatini
qisqartiradi va davolash muolajalariga bo‘lgan ehtiyojni kamaytiradi.
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Annoranusa. KamieBuaHslii maparcopuas — peaKoe NMpuoOpeTéHHOe 3a00JIeBaHHE KOXKH,
XapakTepusylomeecss  Cneuu(pUUYeCKUMU  KIMHUYECKUMH  TPOSIBICHUSAMM U XapaKTepHOU
rucroMopdonoruueckoi KapTUHOU. B cBsi3u ¢ monumMop(dr3MoM BBICHIIIAHUN U CXOICTBOM C PSIOM
JpyTuX JepMaTo30B, JUATHOCTHKA JAHHOT'O COCTOSHHS, OCOOEHHO Ha yYpOBHE NMEPBHYHOIO 3BEHA
31paBOOXpAaHEHUs, IMPEJICTaBIsIeT ONpeAeNEéHHble TPYAHOCTM U TpeOyeT  TIaTeabHOU
muddepenmanbHoi oueHkH. Ocoboe BHHUMaHUE K JAaHHOM HO30JIOTUM OOYCIIOBJIEHO HE TOJBKO
XPOHUYECKUM TEUYEHHEM, HO U PEAKOW, OJHAKO MOTEHUHMAIbHO BO3MOXHOW TpaHcpopMmanueil B
KOXKHbIe JTMMponponudepaTUBHbIE MPOLECCHI, BKIIIOYash KOXKHYIO JIUM(POMY, a TaKKe pa3BUTHEM
A3BEHHBIX OCJIOKHEHUH, KOTOpbIE B OTHENbHBIX CIydasX MOTIYT HEOJIaronpusiTHO BIIMATH Ha
IIPOTHO3 U Ka4€CTBO KU3HU ITALIUEHTOB.

KuroueBble cji0Ba: XpOHUUYECKUH IMaparcopuas, OCTpbIi Maparncopuas, FeHeTHKa, KIMHHKA,
IICOpHAa3, KOXKHBIE MPOSIBICHUS

TOMCHISIMON PARAPSORIAZ: KLINIK VA MORFOLOGIK XUSUSIYATLARI
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Annotatsiya. Tomchisimon parapsoriaz — o‘ziga xos klinik namoyonlar va xos
gistomorfologik ko‘rinish bilan tavsiflanadigan kam uchraydigan orttirilgan teri kasalligidir.
Toshmalarning polimorfizmi hamda boshqga bir gator dermatozlar bilan klinik o‘xshashligi sababli
ushbu kasallikni tashxislash, aynigsa birlamchi tibbiy yordam bosqichida, ma’lum qiyinchiliklarni
tug‘diradi va puxta differensial diagnostikani talab etadi. Mazkur nozologiyaga alohida e’tibor
garatilishi nafagat uning surunkali kechishi, balki kam uchrasa-da, terining limfoproliferativ
kasalliklariga, jumladan teri limfomasiga aylanish ehtimoli hamda ayrim hollarda prognoz va
bemorlarning hayot sifatiga salbiy ta’sir ko‘rsatishi mumkin bo‘lgan yara asoratlarining rivojlanishi
bilan ham bog‘liqdir.

Kalit so‘zlar: surunkali parapsoriaz, o‘tkir parapsoriaz, genetika, klinik ko‘rinish, psoriaz,
teri namoyonlari.

GUTTATE PARAPSORIASIS: CLINICAL AND MORPHOLOGICAL
CHARACTERISTICS

Ibragimov Qudratulla Utkurovich
Assistant, Department of Dermatovenereology and Cosmetology, Tashkent Medical Academy

Tashkent, Uzbekistan

Ibadullaeva Nurangizkhon Doniyor qizi

4th-year student, Faculty of General Medicine
Eurasian Multidisciplinary University in Tashkent
ORCID: 0009-0004-8477-822X
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E-mail: nurangizibadullaeva@gmail.com

Annotation. Guttate parapsoriasis is a rare acquired skin disease characterized by specific
clinical manifestations and a distinctive histomorphological pattern. Due to the polymorphism of its
rash and similarity to several other dermatoses, diagnosing this condition presents certain
difficulties, especially at the primary healthcare level, and requires careful differential assessment.
Special attention to this nosology is warranted not only because of its chronic course but also due to
the rare, yet potentially possible, transformation into cutaneous lymphoproliferative processes,
including cutaneous lymphoma. Additionally, the development of ulcerative complications in some
cases can adversely affect the prognosis and patients’ life quality.

Keywords: chronic parapsoriasis, acute parapsoriasis, genetics, clinical presentation,
psoriasis, cutaneous manifestations.

BBenenne. KamieBuaHblii maparncopua3 — BOCHATUTENbHOE 3a00J€BaHUE KOXH, BIIEPBBIE
onmcanHoe B 1894 roxy Heticcepom n Snmaconom. 3aboneBanne ObUTO KiIacCHU(PUIIMPOBAHO Kak
napancopuas, HO B HACTOSIEE BpEMs CUUTAETCA CAMOCTOATEIbHBIM C JIByMS OCHOBHBIMHU
BapuaHTaMd. OCTpBIN BapUaHT TEYEHUS M3BECTEH KaK OCTPBIM KaIUIEBUAHBIA maparicopua3d Myxu
— l'abepmana [4], a XxpoHHUYECKHiT BApUAHT - XPOHHMYECKUM KaIrIeBUAHBIM Maparcopuazom (XKIT).

Heab. M3yuuTh OCOOEHHOCTH KIMHMYECKOTO TEUEHHUs KaIllJIeBUIHOIO Maparcopuasa u
Qg epeHIMpoBaTh C JPYTUMH JIepMaTO3aMU

Marepuanbl u Metoabl: [lepBriii 3Tanm o0cienoBaHUs OOJBHBIX BKIIIOYAET KIWHWYECKHUM
ocMoTp Bcex 60 OONBHBIX € KIMHMUYECKUMH TPOSBICHUSIMU, HATIOMHUHAIOIIUX KarlJIeBUIHBINA
napancopuas. Kpurepun 0T60pa 60abHBIX HA 00CIIEI0BAaHUE — HAIMYHUE HA KOXKE dPUTEMATO3HBIX
IATEH, KOTOPBIE MPOTPECCUPYIOT B MAITYJIbI C TOHKUM IIOBEPXHOCTHBIM HienymeHuem [1,2,4].
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Knunuuecknit ocMoTp Bcex 0OCIeIOBaHHBIX OOJIBHBIX HaM  TO3BOJHI  Pa3/eiHTh
3a00JIeBaHNs HAa TPU pa3/eibHbIC TPYIIbEL. B mEpByI0 rpynmy BONUIM MAIHEHTHI C KIMHUYECKHM
nuarao3om OKII (20 nmauuenTos, u3 KOTOpbiXx 10 myxuuH u 10 xeHmuH), BTOpas rpynna — XKII
(20 00nBpHBIX U3 15 MyXuuMH M 5 KEHIIMH), U TPETbs Ipynna — JIpPyrue Namya0-CKBAMO3HBIE
3a60neBanus (20 yenosek u3 10 myxunn u 10 xenmmH). B nepBoii rpymnme 06cnenyemoix y 2 u3 20
(10%) mauneHToOB OTMEUAINCh XPOHUYECKUE KOKHBIE 3a00/IeBaHusl B aHaMHe3€e. Bo BTopoii rpymme
OOJILHBIX FeHETHYECKas MPeIpacloIoKEeHHOCTh U XPOHUYECKHE KOXKHBIE 3a00JI€BaHUSI B aHAMHE3€
BcTpevanuch y 5 u3 20 (25%) OonbHBIX, B TO BpeMsl KaK aCCOIMHPOBAHHBIE 3a00JIEBaHUS KOXKHU
Habmonanmuch y 7 u3 20 (35%) G0IbHBIX XPOHUYECKUM KaIlJIEBUAHBIM MaparncopuazoM. B TpeTsio
rpyniy ObUTM BKIIOYEHBI OOJBHBIE C HEYCTAaHOBJICHHBIM JHArHO30M, HO HMEIOIIUE CXOIHYIO
KIMHUYECKYI0O KapTHUHY C KalJieBUAHBIM maparncopuazoM. Cpeau TakuxX J1epMaTo30B HaMH
BKJIIOYEHBI B TPYNILy cpaBHEHHs JuMdomaronablii mamynes [2,3] (n = 5/20; 25%), xarieBuHbIH
ncopuas [1,2,5] (n = 10/20; 50%), ¢neboromaepmus (N = 3/20; 15%) u nuxeHouAHAS peaklUs KOXKHU
(n =2/20; 10%).

PesyabraThl: Kputrepun otbopa HManmueHTOB — HAIMYUE HAa KOXKE IPUTEMATO3HBIX IISATEH,
IPOTPECCUPYIONIMX B MAIMYJIbI C METyIIEHHEM, KOTOPOE YKPEIUISeTCS B IEHTPE M Pa3MATr4aeTcst 1o
nepudepun. [Ipu mockabaMBaHUKM ATHX 3JIEMEHTOB OYar MOPa)KEHUsS JIETKO OTIIeNyIINBAETCS B
dopme obOmatku. [lamynsl OOBIYHO HMMEIOT IEHTPAJIBHYIO BE3HKYJIO-NYCTYJSPHYIO TOYKY C
reMopparu4eckodl KOpKOil M pyOllaMM M OHA MOKET HU3B3BISITHCS C OOpPa30BAaHHEM KOPKH.
Brichimanns Ha K0)K€ MOTYT OBITh HEOOJBIIMMU, TYCKIBIMU HJIM KOPUYHEBBIMH MaKyJIO-TaImyJIaMu
C OTCYTCTBHEM 3IUEPMAILHOTO HEKPO3a, YUaCTKH TUIep-TUHonurMeHTanuu. [Topaxenus Ha Koxe
pasmepom oT 2 10 4 MM B JuMaMeTpe W 4YallE€ BCTPEUYAIOTCS HA TYJOBHIIE, KOHEYHOCTSIX H
Cru0aTeNbHBIX MOBEPXHOCTAX, HO MOTYT TAKXKE MPUCYTCTBOBATH M HA JIFOOOM ydacTke KOxu. [Ipu
TSDKETBIX CITydasix OOJIE3HW OIICHWBAIM HAJMUYUE S3BEHHO-HEKPOTHYECKHUX OYaroB TOPAKEHHS.
Knunudeckuit ocMoTp OONBHBIX TMO3BOJIWI BBIACTUTh TpuU Tpynmbl. B mepsyro BOmum 20
nanueHToB ¢ kiamHnYeckuM auaraH03om OKII (10 myxuwna mn 10 xenmuH),BTOpas rpynna — 20
nareHToB ¢ XKII (15 MyXuuH M 5 >KEHIIMH), U TpeThs U3 20 yenoBeK —ApYyrue mnamyso-
ckBaMO3HbIE 3a001eBaHus (10 MyxuuH u 10 KEHIIMH).

B nepBoii rpymnmne 00nbHBIX BO3pACT B CpeHEM cOcTaBui 15 JeT B BO3pacTHOM JUAMA30HE OT
10 mo 75 net. ¥V 2 u3 20 (10%) marmeHTOB HaOMIOJAANCh XPOHUUECKHE KOXKHBIE 3a00JI€BaHUS B
aHaMHe3e, TOrJa Kak TIeHeTHYecKas IpepacloiioKeHHOCTb, OHKOJOIMYecKhe 3a00JieBaHUS U
npyrue 3a0osieBaHUS HE BCTpedannch. KiMHWYecCKHWe TpOSIBIEHUS B MEPBOM rpynme Obun
NpEeJCTaBICHbl MaKyJIO-TIallyJlaMH, TamyJaMd C HEKpO30M B IIEHTPE M HAJIWYHEM S3BEHHO-
HekpoTuueckux o4aros [1,4]. U3menenus Bcrpedanucs y 20 u3 20 (100%) 601bHBIX.

Bo Bropoii rpynme reHeTMdeckas IpEApacloOKEHHOCTh W XPOHHYECKHE KOXKHBIE
3a0oneBaHuss B aHamHe3e BceTpevanucb y 5 w3 20 (25%) OonbHBIX, B TO BpeMs Kak
aCCOLIMMPOBaHHbIE 3a00ieBaHus KOXU Habmonamuch y 7 u3 20 (35%) XpoHUYECKUM KaIlJIeBUIHBIM
napancopra3oM. KJIMHHYECKHE€ CHMIITOMBI ~ XPOHHYECKOTO KAaIUICBHIHOTO  Iaparicopuasa
IpeJICTaBICHbl MaKyJIO-TIAITyJIaMH, 3y10M, LIeTylieHueM namys. CUMITOMbI BeTpeyanuch y 20 u3
20 (100%) Oonbubix. Ilamymer ¢ Hekpo3oMm HaOmomamuch y 7 w3z 20 (35%) manueHTos.
XapakTepHBIM TIPU3HAKOM TAaKKe SIBISUIACh MUTMEHTANMs KOXXH Ha MECTax pPa3peIIBIINXCS
BoIchIanuil y 12 u3 20 (60%) G0NBHBIX BTOPOil TPYIITIHL.

B TpeTpro Tpymimy ObUTH BKIIFOYEHBI OOJIBHBIE C HEYCTAHOBJICHHBIM JIMAarHO30M, HO UMEIOIIINE
CXOJIHYIO KJIMHUYECKYIO KapTHHY C OCTPBIM HITH XPOHUYECKUM KaTJIEBUIHBIM MapariCopHa3oM.

O0cyxnenmne. KamneBuaHblii maparcopuas Cl0XHO AUQPQPEpeHIUPOBATH C MHOXKECTBOM
JIPYTUX JIEPMATO30B, HEKOTOPBIE U3 KOTOPBIX OBUTH TOOPOKaYeCTBEHHBIMH, B TO BPEMs KaK JAPyTUe
3JI0KaUeCTBEHHBIMU. J[MarHocTuka KOKHBIX 3a00JeBaHUN TpeOyeT KIMHUYECKO-TIaTOJIOTUYECKOTrO
HCCJICIOBAHMS, YTO OCOOCHHO BaKHO B obOsiacTu JuMdornponmndepaTuBHBIX 3a00J€BaHUM, TaK Kak
KaIUIeBUHBIN Taparcopua3 KIMHUYECKH HamoMuHaeT juMpomy koxu [7,8]. B cBsa3u ¢ stum
BOXHO BBIABUTh paHHUE NPOsBICHHS TUM(GOM KOXKHM W Ha3HAYuTh Hambosnee dOPEKTUBHOE
JIeYeHHE ISl IPEAOTBPAILCHUS MX POCTA B 3JI0KAYECTBEHHYIO JTUM(OMY.
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3akirouyenne. KimHuyeckas KapTuHa KallJIeBUIHOTO Iaparcopuasa UMeeT crelnupuieckue
IPOSIBJICHUS M JIEJUTCA Ha JiBa NE€PUOJA — Pa3BEPHYTYHO0 KIMHUYECKYIO KapTHUHY 3a00JieBaHUS C
MaKyJIo-NalyJIaMu pKO-KPacHOIo I[BeTa, MalyjJaMH C HEKpO30M B IIEHTPE, HE CIMBAIOILUMUCS
MEXly COOOH M MMEIOIIMMHU Ha IOBEPXHOCTHU ILIETyLIEHHE KOXH [5,6].

Bropoii nepuon — perpeccusi 3a001€BaHUs U COOTBETCTBEHHO MEHEE KpacHbIE NAIlyJbl C
CUMITOMOM «O00JaTKW» [4] U CBETIOM YEHIyHKON B BHUJIE IUIACTUHKM B LIEHTPE. BaxkHO nOHMMATH

OCOOCHHOCTH KJIMHUYECKUX IPOSIBIICHUN JIEPMATO30B I NMPaBUJIBHON IMOCTAHOBKH JMarHo3a u
neuyenus [9].
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AHHOTanusA. XpOHUYECKUN IICUXO3IMOLIMOHAIBHBIN CTPECC PACCMATPUBAETCA KaK 3HAYMMBIN
MOIUGUIMPYIONMH (aKTOp COMATHYECKOIO 3J0POBbS, OKa3bIBAIOLIMI CHUCTEMHOE BIMSIHHUE Ha
HEHPOZHIOKPUHHYI0O M HMMYHHYIO pEryJsilui. B crarbe aHaIM3UPYHOTCS MEXAaHHU3MBI €ro
BO3JCUCTBUSI HAa HMMYHHYIO CHUCTeMy M 0O0cyXJaeTcs NOTEHIMajdbHas pojb CTpecc-
WHIYIMPOBAHHBIX W3MEHEHMM B OHKomaroreHese. Ha OCHOBE COBpPEMEHHBIX JIaHHBIX
[ICUXOHEMPOUMMYHOJIOTUM  OIMCBIBAIOTCS ~ HEHPODHIOKPUHHBIE  IYTH  B3aUMOJCHCTBUSA
LEHTPaJbHOW HEPBHOW M HMMMYHHOW CHCTEM, BKJIIOYas aKTHUBALMIO T'HIIOTalIaMoO-THNO(U3apHO-
HAJIIOYEYHUKOBOU OCH, U3MEHEHHUs CEKPELUU TIIIOKOKOPTUKOUIOB M HAPYLICHHE LIUTOKUHOBOI'O
O6amanca. Ilomu€pkuBaercsi MynbTH(HAKTOPHBIM XapaKTep OHKOreHe3a ¢ He0OXOAMMOCTh
KPUTUYECKON MHTEpIIpEeTalMi CYLIECTBYIOIIMX JaHHBIX BO HM30€XkaHHe TUNepOOIM3alMU POJIU
MICUXOAMOLIMOHANIbHBIX (PakTopoB. OOOCHOBBIBAETCS 3HAUMMOCTh MEXIAMCIUILUIMHAPHOIO MOAX0/1a
K OLIEHKE B3aMMOCBS3H IICUXO03MOLMOHAIBHOTO COCTOSHHUS 1 COMAaTHUYECKOU MTaTOIOTUU.

Kirouessbie cJioBa: IICUXO3MOLIMOHAIIBHBIN  CTpecc, IICUXOHENPOUMMYHOJIOT U,
HEUPODHJIOKpUHHAA  pEryJiAlivs, HMMYHHas  JUCPEryJiAlMs, XPOHUYECKOE  BOCIAIICHUE,
OHKOIIATOT€HE3.

PSYCHOEMOTIONAL STRESS AS A FACTOR OF IMMUNE DYSREGULATION:
NEUROENDOCRINE MECHANISMS AND ASSOCIATION WITH ONCOPATHOLOGY
(LITERATURE REVIEW)

Zaylabitdinova Yasinakhon Rustamkhon qizi — 3rd-year student, Faculty of General
Medicine, EMU University (Tashkent, Uzbekistan).
ORCID ID: 0009-0000-1827-2854
E-mail: yasinaxonzaylabitdinova@gmail.com

Abstract. Chronic psychoemotional stress is considered a significant modifying factor of
somatic health, exerting systemic effects on neuroendocrine and immune regulation. This article
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analyzes the mechanisms by which stress influences the immune system and discusses the potential
role of stress-induced alterations in oncopathogenesis. Based on current findings in
psychoneuroimmunology, the neuroendocrine pathways linking the central nervous and immune
systems are described, including activation of the hypothalamic—pituitary—adrenal axis, alterations
in glucocorticoid secretion, and disruption of cytokine balance. The multifactorial nature of
oncogenesis is emphasized, as well as the need for careful interpretation of existing data to avoid
overestimation of the role of psychoemotional factors. The importance of a multidisciplinary
approach to understanding the relationship between psychoemotional state and somatic pathology is
substantiated.

Keywords: psychoemotional stress, psychoneuroimmunology, neuroendocrine regulation,
immune dysregulation, chronic inflammation, oncopathogenesis.

PSIXOEMOTSIONAL STRESS IMMUN DISRREGULYATSIYA OMILI SIFATIDA:
NEYROENDOKRIN MEXANIZMLAR VA ONKOPATOLOGIYA BILAN BOG‘LIQLIGI
(ADABIYOTLAR SHARHI)

Zaylabitdinova Yasinaxon Rustamxon qizi— EMU University (Toshkent, O‘zbekiston)
davolash fakulteti 3-bosgich talabasi.
ORCID ID: 0009-0000-1827-2854
E-mail: yasinaxonzaylabitdinova@gmail.com

Annotatsiya. Surunkali psixo-emotsional stress somatik salomatlikni sezilarli darajada
o'zgartiruvchi omil sifatida garaladi, bu neyroendokrin va immunitetni tartibga solishga tizimli ta'sir
ko'rsatadi. Magolada uning immunitet tizimiga ta'sir qilish mexanizmlari tahlil gilinadi va stress
bilan bog'lig o'zgarishlarning onkogenezdagi potentsial roli muhokama gilinadi. Zamonaviy
psixoneyroimmunologiya ma'lumotlari asosida markaziy asab va immunitet tizimlarining o'zaro
ta'sirining neyroendokrin yo'llari, shu jumladan gipotalamus-gipofiz-buyrak usti 0o'gining
faollashishi, glyukokortikoid sekretsiyasining o'zgarishi va sitokin muvozanatining buzilishi
tasvirlangan. Onkogenezning multifaktorial tabiati va psixoemotsional omillarning rolini bo'rttirib
ko'rsatmaslik uchun mavjud ma'lumotlarni tanqgidiy talgin qilish zarurligi ta'kidlangan.
Psixoemotsional holat va somatik patologiya o'rtasidagi bog'liglikni baholashda fanlararo
yondashuvning ahamiyati asoslanadi.

Kalit so'zlar: psixoemotsional stress, psixoneyroimmunologiya, neyroendokrin regulyatsiya,
immunitetning buzilishi, surunkali yallig'lanish, onkogenez.

BBeaenue: XpoHHUECKHMH TCHUXOIMOLMOHAIBHBIA CTPECC SBISETCA OAHOM M3 KIIFOYEBBIX
po0JIeM COBPEMEHHOTO O0IIEeCTBa, BIUSS HAa aIalTAllMOHHBIC MPOIIECCHI Opranu3Ma. M3meHneHus B
HEUPOIHIOKPUHHON M UMMYHHOH CHCTEMax O]l BO3JECUCTBHEM JUIMTEIBHOIO CTPEecca MOTYT
CO371aBaTh YCJIOBHS JJIsi HApyIIEHHWsS TOMEOCTa3a M CIOCOOCTBOBATh PA3BUTHIO COMATHYECKHUX
3a00JIeBaHU, YTO WrpaeT BaXHYIO pOIb B TOJACpX)aHUHM OalaHCa MEXIy ajantainued u
natoyiorueit [6-8]. HecMoTpss Ha MHOXECTBEHHBIE HM3YyYCHHS, MEXAHU3M BO3MOXKHOTO BIIHSTHUS
CTpecCOBBIX ()aKTOPOB HAa OHKOMATOTeHE3 OCTA&TCS HEAOCTATOYHO HM3YUYEHHBIM, YTO OMpeelseT
aKTyaJbHOCTh HacTOsIIeH padboThI [9].

Heab ucciaenoBanus: VaeHTHGUIIMPOBATh KIIOYEBbIE HEUPOIHIOKPUHHBIE M HMMYHHBIC
3BEHBSI PETYJISINH, OTOCPEAYIOIINE BIUSHHE XPOHUYECKOTO TICHXOAIMOITMOHAIBHOTO CTpecca Ha
COMAaTUYECKUH TOMEeOCTa3, C MOCIEeAYIOIeH OLIEHKOW WX POJH B CO3AaHUU MAaTOOUOIOTHYECKUX
NPENOCHIIOK KaHieporenesa [1-3].

Martepuaabl ¥ MeTOAbI MCCAeAOBAHUS: MarepuanoM HACTOSIIETO HCCIEIOBAHUS
MOCITYKUJIM COBPEMEHHBIC OTEUYECTBEHHBIC M 3apyOe)KHbIC HAy4YHBIC MyOJIMKAIMH, MMOCBSIIEHHBIC
M3YUYEHUI0 XPOHUYECKOTO MCUXO3IMOIIMOHAIIBHOTO CTPECCa U €ro BIMUSIHUS HA HEHPOIHIOKPUHHYIO
pEryJIsIHi0, UMMYHHBIH TOMeOCTa3 W MexaHu3Mbl KanieporeHesa [6;7;10]. Kpome HayuHbIX
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nyONMKanui BBINOJHEHA OLIEHKA pe3yJbTaToOB IYOIMYHO JOCTYNHBIX AHAJIUTHYECKUX OTYETOB
MEXIYHAPOAHBIX MEIWLUUHCKUX OpraHu3anuii oHkosmormueckoro mnpoduins [2;3]. IlpoBenén
KOMIUICKCHBI aHAJIUTUYECKUH 0030p SHUAEMHUOJOTHYECKUX, KIMHUKO-3KCIIEPUMEHTAIbHBIX U
IICUXOOHKOJIOTUYECKUX HCCIIEIOBAaHUM, OTpaXKaloLIMX B3alMMOCBA3b CTPECC-MHIAYLMPOBAHHBIX
HEHPOSHIOKPHUHHBIX ¥ MMMYHHBIX HapylleHMH ¢ (OpMUPOBAHMEM OHKOIATOJIOTHYECKUX
nporeccoB. B kadecTtBe  cTaTUCTHUECKOW ~ 0a3bl  MCHOJB30BAaHbI  MPOTHOCTHYECKHE
nanabie American Cancer Society. Cornmacuo manasiM American Cancer Society (2025), a Takxke
MEX1yHapOAHbIE OTYETHI, OTPAKAIOLINE TUHAMUKY OHKOJIOTHYECKON 3a00J1€BAEMOCTH.

MeTonosI0rn4ecky0o OCHOBY HccienoBaHusa cocTaBwin: CHCTEMHBbIM aHalu3 Hay4yHOH
JUTEpPATyphl, HAIIPABJICHHBI Ha BBIABICHUE KIIIOYEBBIX HEHUPOIHIOKPUHHBIX M HMMYHHBIX
MEXaHU3MOB, AaKTHUBHUPYEMBbIX IpPH XPOHMYECKOM IICMXOIMOLMOHANbHOM cTpecce [4;5];
CpaBHUTENBHO-aHAIMTUYECKUM METOJI, IO3BOJIMBILIUN COIOCTaBUTh PE3YJIbTaThl MCTOPHUUECKUX
HaOJIr0AeHUH, KIIMHUYECKUX UCCIIE0BAaHUIN M COBPEMEHHBIX MOJIEKYJIIPHO-OMOIOIrMUECKUX JaHHBIX
[1;6;7]. KoHuTeHT-aHaimm3 myOaMKanuii B OOJIACTH TICMXOOHKOJOTMH JUIS OLEHKH  POJIU
SMOLIMOHAIBHO-CTPECCOBBIX (PaKTOPOB B MHUIMALMHU U IIPOIPECCUPOBAHUU OITyXO0JIEBOTO Ipoliecca
[9;10]. KpoMe BBIIIEU3I0KEHHBIX METOJ0B B pabOTE MCIOIB30BAH AMUACMHUOJIOTHUECKUN aHAN3
IPOTHOCTUYECKUX MOKa3aTesIell OHKOJIOIMYEeCKON 3a001€BaeMOCTH C YYETOM IOJIOBBIX, BO3PACTHBIX
U TIOMYJIALIMOHHBIX pazinyuii [2; §].

[lpy  wuHTepmperaMM MAaTOT€HETUYECKMX  MEXAaHU3MOB  YUYHMTHIBAJIUCH JaHHBIE O
(YHKIIMOHUPOBAHUM THIIOTAJIaMO-TUIIO(PU3aPHO-HAANIOYEYHUKOBOM OCH OpraHu3Ma M CUMIATO-
a/IpeHAJIOBOI cHucTeMe, OCOOCHHOCTSX I'OPMOHAJIBHOI'O OTBETAa OpraHuM3Ma Ha crpecc (KOpTH30I,
KaTe€XO0JaMHUHbl), 1 U3MEHEHUS CUCTEMbl MMMYHHO-OMOJIOTMYECKOTO HAaJA30pa, BOCHAIUTEIbHBIX
pEaKLMii, MPOLIECCOB aHTHOTeHe3a U KJIETOYHOM mponudepanuu.

KpurtepusasmMu BKIIOUEHUS MCTOYHHMKOB SIBJSJIMCH: HAIWYHME JaHHBIX O XPOHUYECKOM
MICUXOAMOLIMOHAIBHOM CTpEecCe; OMMCAHWE HEWPOIHAOKPUHHBIX H/WIM UMMYHHBIX MEXaHH3MOB
PETyJISAIM; aHaIU3 CBSI3U CTPECCOBBIX (DAKTOPOB C OHKOIMATOI€HE30M HIIM NPOrPECCHPOBAHUEM
OIyXOJIEBOTO Tpolecca; NyOnIMKaluu B PELEH3UPYEMBIX HAyYHbIX M3JaHUSIX M OTYETHI
MEXIyHapOJHBIX OHKOJIOTHYECKUX OpraHu3alui.

Hcnonp30BaHHbIE B pab0Te aHAIUTUYECKUE U CPABHUTEIBHO-3MHIEMUOIOTUYECKUE METOIbI
MO3BOJIMJIM ~ CHUCTEMAaTU3UPOBATH  COBPEMEHHBIE NPEICTABICHHUS O POJIU  XPOHUYECKOTO
IICUXOAMOLIMOHAIBHOTO ~ cTpecca B (OpMHpPOBaHMM  MAaTOQU3UOJIOTMYECKUX  IMPEATNOCHUIOK
KaHLEpOreHe3a.

PesyabTaTsl M 00cyxnenue: 1o mporHozam AMEpUKaHCKOTO OHKOJIOTUYECKOTO OOIIECTBA B
2025 romy oxwunaerca okono 2 041 910 HoBeIX ciyyaeB paka u 618 120 cmepreit or
OHKoOJloTHYeckuX 3aboneBanuit [2]. Cpeaum IKEHUIMH OTMEYaeTcs  YCTOMYMBBIA  POCT
3a0oneBaeMocTU: B Bo3zpacte 50—64 ner nmokazaTenu npeBbicuin Myxkckue (832,5 nporus 830,6 Ha
100 000), a y xenmuH Miaame S0 ger ypoBeHb 3a0oeBaeMOCTH Ha 82% BBINIE, YeM Yy MYXYHH
(141,1 nporus 77,4 na 100 000) [2]. K 2050 romay 4ucio HOBBIX CIy4aeB paKa MOXET IPEBBICUTH
35 muH, yto Ha 77% Oonpiie, yueM B 2022 roay, IJIaBHBIM 00pa3oM H3-3a CTapeHUs M pocTa
HaceJIeHUs, a Takxke (PakTopoB pucka — Tabaka, alkoToJIs, OXKUPEHHS U 3arpsi3HEeHus Bo3ayxa [2].

TouHble NpPUYMHBI BO3HUKHOBEHMSI paka OCTAIOTCSI HEU3BECTHBIMH. [loMHMO reHeTuku,
NUTaHUS U 00pasa KHU3HH, BHUMAHHUE MPUBIEKACT ICUXOIMOIMOHAIBHOE cocTosiHUE. Yoke B 1853
rony JlxelmMc Ilemker mpeanoaoKuil BIUSHAE JEMPECCUU U CHIIBHBIX NEPEKUBAHUN HA Pa3BUTHE
omyxoneil. [lepBoe craTucTudeckn 0OOCHOBAaHHOE HCCIIEIOBaHHE IMpoBena Jnuaa DBaHC B 1926
roJly, BBISIBUB, UTO MHOTHE MAallMEHThI MEePEkKUBAIN YTPATy OJU3KHUX, MOTEPI0 PaOOThl MU KUIIbS
HE3a/10JIT0 70 3a00JIeBaHusl.

B nocnenneii yerBeptu XX Beka, BO3HUKIIO HAlpaBlIEHHUE NCHUXOOHKOJOTHH, H3yyarollee
BJIMSITHUE SMOLIMOHAIBHOIO COCTOSIHMSI Ha TEYEHHME PaKa U B3aUMOCBS3b IICMXO3MOLMOHAIBHOTO
ctpecca ¢ KaHueporeHe3oM.  CoBpeMEHHblE  JJaHHbIE  IIO3BOJIAIOT  paccMaTpUBaTh
MICUXO3MOLIMOHATIbHBIE (PAKTOPBI KaK BO3MOXKHBIE MOIU(DHUIMPYIONIUE 3JIEMEHTHI, BIUSIOIINE Ha
pa3sBUTHE OIIyXO0JIEBOTO IIpoIecca Yepe3 HEHPOIHIOKPUHHBIE U UMMYHHBIE MEXaHU3MBI.
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CoBpeMeHHBbII 4YeloBEK KMBET B IOCTOSIHHOM pUTMe cTpecca. I[lcuxo-3MoIMoHalbHbIE
Harpy3ku Ha pabodeM MecTe, COIMaJIbHBbIE TPYIHOCTH, JIMYHBIE YTPAThl M TTI00ANbHBIE KPU3UCHI
CO3/al0T  HENpEepbIBHOE  OTPULIATENIBHOE  BIUSHME  HAa  OpPraHu3M.  XPOHHYECKHil
NICUXOMOIIMOHATIBHBIN CTPECC CTAHOBHUTCS HEBHIMMBIM, HO MOIIHBIM (DaKTOPOM, CIIOCOOHBIM
OKa3blBaTh 3HAYMTEIbHOE HETaTHBHOE BIIMSHUE Ha 370POBbE YEJIOBEKA U TEM CaMbIM CTAHOBUTCS
MOIU(HUIMPOBAHHBIM (DaKTOPOM PHCKa OHKOJIOTHYECKUX 3aboseBanuii [11]. B omimmume ot octporo
CTpecca, KOTOPBIM BBbI3bIBAET KPATKOBPEMEHHYIO  aKTMBALMIO  3alUTHBIX  MEXAaHU3MOB,
XpPOHUYECKUM CTpecc MOAJAEPKUBAECT JUIUTEIBHYI0 CTUMYJIALAIO HEPBHOW CHUCTEMBl U
TOPMOHAJIBHBIX ~ OCEH:  TUIOTaNaMO-TMNO(U3apHO-HAANOYEYHUKOBO M CHUMIIATHYECKOM.
[ToBbIIeHHBIE YPOBHU KOPTH30JIa, aApeHAIMHA M HOpagpeHAIMHA HapylaloT paboTy Mosra,
0cHa0JIsIF0T UMMYHHOOMOJIOTHYECKUH HAA30p, CO3JAI0T MPEANOCHUIKH K Pa3sBUTHIO XPOHUYECKOTO
BOCMAJICHUS M METAaOONIMYeCKHMM HapyLICHUAM, BKIOYas AucOalaHC TIIOKO3bl M JIMIHJIOB,
HIIEMUYECKUE MOBPEXKICHUS B TKAHIX U OKUCIUTENbHBIN cTpecc [7;10].

dopmupylrolecs TOPpMOHAJIbHBIE HApYIIEHUS 4Yepe3 CHUCTEMY KIETOYHBIX IOCPEIHUKOB
CIOCOOCTBYIOT POCTY OIYXOJIEBBIX KIETOK M MeTacTazupoBaHuio. HMerwTcsi JaHHBIE O
BO3MOKHOM BJIMSIHMM TIJIIOKOKOPTHKOWAOB Ha PperyJsiuuio P53-3aBHCHUMBIX MeXaHM3MOB
KOHTPOJISI KJIETOYHOr0 HIMKJA, YTO NOTEHIHAJBHO MOKeT OTPa)XkaTbCsd Ha Ipoleccax
penapanun IHK u xierounoii mpoamndpepauumn. AnpeHaluH U HOPAJPEHAIUH CTUMYJIHUPYIOT
POCT HOBBIX COCY/IOB B OIYXOJH M aKTUBHUPYIOT (PEPMEHTHI, YCHIMBAIOIINE MUTPAIMIO PAKOBBIX
KJIETOK, YCKOpsii HX pacnpocTpaHeHue uepe3 uMdarudeckyro cuctemy. KiuHuuecku 3T0
NPOSIBIISIETCS. arpecCUBHBIM TEYCHHEM 3a00JIeBaHUs, OBICTPHIM POCTOM OITYXOJHM M CHUKCHUEM
3¢ pexTUBHOCTH Tepanuu y NalMeHTOB ¢ BEICOKUM ypOoBHEM cTpecca [8;11].

[Icuxonoruueckue HCCIENOBAaHUS IOKA3bIBAIOT, YTO SMOLIMOHAIbHBIE TPaBMbl Takue Kak,
yTpaTta OMU3KUX, Pa3BOJ, MOTeps pabOThl, XPOHUYECKAsT TPEBOXKHOCTh WM JAETPECCUs, MPUUUHBI
KOTOPBIX MOKHO paccuuTaTh Mo mkaie co3ganHon Jlokropom Tomac X. Xonmc n3 MeaunmHCKoro
KOJUIeJpKa TIpd  BalIMHITOHCKOM  YHUBEPCHUTETE, YKa3al CTpPECCOBBIE CHUTyallUd, 4YacTo
MPEIECTBYIOLINE PAa3BUTHIO OHKOJOTMYECKUX 3alosieBaHuil. Mcropuyeckne W cOBpeMeHHbIe
HaOmwoaenus (Ilexxer, IBaHC) YKa3bIBAIOT HA BO3MOXKHYI0 CBSI3b  BBIPA’KEHHBIX
NCHX0IMOIHOHAJIBHBIX NMOTPSACEHUI € MOC/AeYIOIIUM Pa3BUTHEM OHKONATOJIOTHH, OJHAKO
JaHHbIE TPeOYIOT KPUTHYECKON HHTEPNpPeTANMH.

C KJIMHUYECKOW TOYKHM 3pEHUs, YIPaBICHHE ICUXO3MOLMOHAIBHBIM CTPECCOM SIBIISIETCS
BaXHOW 4YacTbl0 KOMIUIEKCHOTO yXOJa 3a OHKOJIOTMUECKMMH TalueHTaMu. PaHHas
NICUXOJIOTHYECKass TOJJIEpKKA, KOTHUTHBHO-TIOBEJIEHYECKasi Tepanus, CTPeCC-MEHEKMEHT,
IPUCYTCTBUE MICUXOJIOTa MPH COOOIIEHNH AUArH03a, MOJ/IEPKKa CEMbH M COLIMAIBHOTO OKPYXEHUS
CIOCOOCTBYIOT CHMKEHHIO HEraTHBHOIO BIUSHUS CTpecca Ha OPraHH3M, YIYUYIIEHHIO UMMYHHOIO
OTBETa M KauecTBa JKU3HM TManueHTa. Takue MHTEpPBEHIMM MOTYT KOCBEHHO 3aMEUISTh
IporpeccupoBaHue 3a00aeBaHus U MOBBIATE 3PPEKTUBHOCTh CTaHAapTHOM Tepanui [10].

3akiro4eHue: XpoHHUYECKUI NICUXO0AMOLIMOHAIIBHBIN cTpecc COIIPOBOXAAETCS
JUCPETYJIsiuell HEeHPOIHJAOKPUHHBIX W MMMYHHBIX MEXaHM3MOB, CHOCOOCTBYS (POPMHUPOBAHUIO
YCIOBUM, TOTEHIMAIbHO OJarompHusATHBIX Ais KaHieporeHesa [1-3;9]. CoBpeMmeHHBbIE JaHHBIE
CBUJETENILCTBYIOT O TOM, 4YTO CTpEccoBbleé (akTOpbl MOTYT paccMaTpUBaThCs — Kak
MOJIUGHUIMPYIONIME 3JIEMEHTHI, BIUSIOIINE HA TEUECHHE OIMYXOJEBOrO IMpOLEcca Yepe3 CHCTEMHbIE
HEHPOZH/IOKPUHHBIE W BOCIAIUTEIbHBIE peakuuu. BwmecTte ¢ TeM OHKOIeHe3 OCTaércs
MHOT'0()aKTOPHBIM MPOLIECCOM, TPEOYIOIUM KOMIUIEKCHOM OLIEHKH OMOJOTMYECKHX, FTeHETUYECKUX
u cpenoBbix (pakTopoB [4;5]. [lomydeHHbIe TaHHBIC TOAUYEPKUBAIOT IEIECO00PA3HOCTH BKIFOUCHUS
IICUXOAMOLIMOHAJIBHOTO COMPOBOXKACHHUSI B CTPYKTYPY KOMIIEKCHOM OHKOJOTMYECKOW ITOMOIIU
[10;11].

Konduukr narepecoB: OTCyTCTBYET.

Cnucok jureparypbl:
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Beenenne. l3MeHeHue knMMaTta M 3arps3HEHUE Cpeibl — JIBOMHAs yrposa 3/10pOBbIO,
OJIHAKO COBOKYITHBIN BKJIaJ] 3KOJIOTUYECKUX PUCKOB B OpeMsl paka U3y4eH HEJO0CTaTOYHO.

Heab. Onenutrs mnonyiasuuoHHy0 aTpuOyTuBHyr (pakuuo ([TA®D) skomormyecku
00yCIIOBJIEHHBIX OHK03a00JIeBaHMl /17151 000CHOBaHUS KJIMMAaTHUECKOM MOJIUTHUKH.

Metoabl. Cucremarnyeckuii ananu3 37 uccienosanuit (2015-2025) uz PubMed, Web of
Science, Scopus ¢ pacuerom [TAD.

PesyabTaThbl. [IA®D paka nerkoro or PM2.5 — 5,5-17,8%; acbect obycnoiuBaer 34—47%
CMEPTHOCTH OT paka SHUYHUKOB; MCIOJb30BAaHUE TBEPAOrO TOIJIMBA IIOBBIIIAET PHUCK
KoJlopeKTanbHoro paka Ha 84% (ITAD® 12,4%). Ilate Moguduuupyembix (HakToOpoB ONPEIESIOT
73% cimydaeB paka JIETKOTO.

3akiouenne. DKonoruueckue (akTopsl 3HAYMMO BIMSIOT Ha OpeMs paka, yTo TpeOyer
MHTETpallK [T0Ka3aTesNei 3710pOBbs B KIUMATUYECKYIO OJIUTHKY .

KaueBble  caoBa:  MOMyJALMOHHAs — aTpuOyTHBHas — (Qpakuus,  HKOJOTHYECKU
00yCIIOBJIEHHBIN pakK, 3arpsi3HEHNE BO3/1yXa, H3MEHEHHUE KIMMaTa, O0IIECTBEHHOE 37J0POBbE.
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Kirish. Iglim o‘zgarishi va atrof-muhitning ifloslanishi sog‘liqqa ikki tomonlama tahdid
soladi, biroq ekologik omillarning saraton kasalligi yukiga qo‘shgan umumiy hissasi yetarlicha
o‘rganilmagan.

Magsad. Ekologik omillar bilan bog‘liq saraton kasalliklarining populyatsion atributiv
fraksiyasini (PAF) baholash va natijalarni iqlim siyosatini asoslashda qo‘llash.

Metodlar. PubMed, Web of Science va Scopus ma’lumotlar bazalaridan 2015-2025
yillardagi 37 ta tadgiqot tizimli tahlil gilinib, PAF hisoblangan.

Natijalar. PM2.5 bilan bog‘liq o‘pka saratoni PAF 5,5-17,8% ni tashkil etadi; asbest tufayli
tuxumdon saratonidan o‘lim 34-47% ga etadi; qattiq yoqilg‘i ishlatish yo‘g‘on ichak saratoni
xavfini 84% ga oshiradi (PAF 12,4%). Beshta o‘zgartiriluvchi omil o‘pka saratonining 73%
holatlarini aniglaydi.

Xulosa. Ekologik omillar saraton yukiga sezilarli ta’sir ko‘rsatadi, bu esa salomatlik
ko‘rsatkichlarini iqlim siyosatiga integratsiya qilishni talab etadi.

Kalit so‘zlar: populyatsion atributiv fraksiya, ekologik omillar bilan bog‘liq saraton, havo
ifloslanishi, iqlim o‘zgarishi, jamoat salomatligi.

THE BURDEN OF ENVIRONMENTALLY-INDUCED CANCERS AS AN
ARGUMENT FOR CLIMATE POLICY: APOPULATION ATTRIBUTABLE FRACTION
ANALYSIS
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Tashkent, Uzbekistan
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Introduction. Climate change and environmental pollution pose a dual threat to public
health, yet the combined contribution of environmental risks to the national cancer burden remains
insufficiently studied.

Objective. To estimate the population attributable fraction (PAF) of major environmentally-
related cancers and analyze how these findings can inform climate change mitigation policies.

Methods. A systematic analysis of 37 epidemiological studies published between 2015-
2025 was conducted using PubMed, Web of Science, and Scopus databases. PAF was calculated
using standard formulas incorporating exposure prevalence and adjusted relative risks.

Results. The fraction of lung cancer cases attributable to ambient PM2.5 pollution ranges
from 5.5% to 17.8% across populations. Asbestos contributes to 34-47% of ovarian cancer
mortality in industrially polluted regions. Solid fuel use increases colorectal cancer risk by 84%
(PAF 12.4%) and esophageal cancer by 66% (PAF 9.7%). Five modifiable factors account for 73%
of all lung cancer cases.

Conclusion. Environmental factors substantially contribute to the national cancer burden.
Reducing this burden is achievable through climate mitigation and environmental quality
improvement measures. These estimates provide quantitative evidence for integrating health
indicators into climate policy.

Keywords: population attributable fraction, environmentally-related cancer, air pollution,
climate change, public health.

BBenenue. OHKONOTHYECKHE 3a00JICBaHHS OCTAIOTCS OJHOM W3 BEAYIIUX MPUYUH
CMEpPTHOCTM B MHpe, YyCTymas JHIIb CepAeuHO-cocyaucTo martosoru. Ilo maHHBIM
MexlyHapogHOTO areHTCTBa MO M3y4YeHHUIO paka, B 2022 roay 3apeructpupoBaHo 20 MUIUITMOHOB
HOBBIX CIIy4aeB U 9,7 MHJUIMOHA cMepTell OT 37I0KayeCTBEHHBIX HOBOOOpazoBauwuii [1]. Ilpu sTom
3HAYUTENIbHAs YacTh OHKOJIOTMYECKON MAaTOJIOTUH MOTEHIHUAIbHO MPEAOTBPATUMA, MOCKOJIbKY
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cBsizaHa ¢ MoauduuupyembiMu ¢akTopamu pucka. [lapamiensHo ¢ poctoM OpeMmeHu
HEMH(EKIIMOHHBIX 3a00JIEBaHUI YENOBEYECTBO CTAJKUBACTCA C YCKOPSIOUIMMCS HW3MEHEHHUEM
KJIMMaTa M Jierpajanuei okpyxarouei cpeapl. B3anMocBs3b 3TUX MPOLECCOB HE OTPAHUYMBAETCS
O0IMIMMHU JIeTepMUHAHTAMH — HHJIyCTpUaIH3aluel, ypOaHu3auueil W MOJAEIbI0 MOTpeOIeHHUS,
XapaKTepHOW JUIsl pa3BUTBIX 3KOHOMMK. C)KMraHHME HCKONAEeMOro TOIUIMBA, SIBJSISICH OCHOBHOM
OPUYMHOM pPOCTa KOHIGHTPAllMM MApHUKOBBIX Ta30B, OJHOBPEMEHHO CIY)KUT TIJIaBHBIM
UCTOYHUKOM  3arpsi3HEHHs aTMOC(EpHOro BO3/AyXa KaHIEPOIeHHbIMHM BellecTBamu  [2].
[TpoMmpblIIITIeHHBIE BBIOPOCHI U CEIbCKOXO03HCTBEHHBIE CTOKHU 3arps3HSIOT BOAOEMBI COCTUHEHUSIMH,
o0aaloIMMHU  I0Ka3aHHBIM KaHIIEPOIeHHbIM JeHCTBUEM. DKCTpeMajibHblE MOTOAHBIE SBICHMS,
4acToTa M MHTEHCHBHOCTh KOTOPBIX BO3pPAcTalOT BCJIEACTBUE M3MEHEHMsI KMMarTa, HapylIaroT
paboTy cHuCTeM 3IpaBOOXPAaHEHMsI M 3aTPYIHSIOT JOCTYH K CBOEBPEMEHHOW JUAarHOCTHKE U
neuenuio [3]. B mocnennue pecATHIIETHS HAKOIIJICHBI YOSIUTEIbHBIC TOKA3aTeIbCTBA CBA3H MEXKIY
BO3ICHCTBUEM (PAKTOPOB OKpPY’KaIOLIeH cpellbl U pa3BUTHEM 3JI0KAUECTBEHHBIX HOBOOOpa30BaHUI
pa3IMYHOM JIOKaau3auuu. MexXayHapoJAHOE areHTCTBO 110 HM3YyYEHHUI0 paka KilacCU(PUUUpYET
3arpsi3HEHUE aTMOC(HEpPHOro BO3AyXa W MEJIKOAMCIEPCHBbIE YaCTHIBI KaK KaHIIEPOI'€HbI MEpBOM
rpymmsl [4]. AcOect, psl TSKEIbIX METaUIOB, CTOWKHAE OPraHUYECKHE 3arpsi3HUTEIH, MPOIYKTHI
HEMOJIHOTO CropaHusi OMOMAacchl TakKe OTHECEHbl K KaTeropuu J0Ka3aHHBIX KaHIIEPOI'€HOB IS
yenoBeka. OIHaKO KOJIMYECTBEHHAsl OLIEHKA BKJaJa 3KOJOrnyeckux (hakTopoB B obiiee Opems
OHKOJIOTMYECKHUX 3a00JIeBaHUN Ha MOMYJISLIMOHHOM YPOBHE OCTAETCS CI0KHOM METOA0JI0TNYEeCKON
3anadeil. TpaauLMOHHBIE SMUIEMHUOJOTUYECKHE IOJIXOJbl, OPUEHTUPOBAHHBIE HA H3YyYECHUE
OTJENBHBIX (AKTOPOB pUCKA B HM30JUPOBAHHBIX KOTOpTaX, HE IO3BOJSIOT IOJY4YUTh
MHTETPUPOBAHHYIO KapTUHY, HEOOXOIUMYIO ISl TIPUHATHS MOJUTHYECKHX pemeHuil. Kpome toro,
UMEIOIMECS] OLIEHKU CYIIECTBEHHO BapbUPYIOT B 3aBHCHUMOCTH OT PErMOHA, METOA0JIOTHU
UCCIIEIOBaHMsI U Habopa yuuThiBaeMbIX (akTopoB. Llenb HacTosllero ucciaenoBaHus COCTOsUIA B
OLIEHKE TMOMYJIALMOHHOW aTpUOYTUBHON (paKIMU OCHOBHBIX 3KOJOIMYECKH OOYCIOBIEHHBIX
OHKOJIOTHYECKUX 3a00JI€eBaHUI Ha OCHOBE aHaJIM3a COBPEMEHHBIX HIEMUOJIOTUYECKUX JAaHHBIX U
B O0OOCHOBaHMM MCIIOJIb30BaHMsI 3TUX OLEHOK JUIs pa3pabOTKM KJIMMAaTH4eCKOH MOJIMTHUKH,
OpPUEHTUPOBAHHOM Ha JOCTHKEHHUE CO-OeHE(PUTOB JIsl OOIIECTBEHHOTO 3710POBbSL.

Metoapl

2.1 JIm3aiin ucciaenoBaHus

[TpoBeneH cucreMatudyeckuil 0030p U MeTa-aHAIU3 SMUAEMHOJIOTMUECKUX HCCIEI0BaHUM,
OLIEHUBAIOIINX CBSA3b MEXIY BO3AEHCTBHEM (DAaKTOPOB OKPY’KAIOLIEH Cpeibl M PUCKOM pa3BUTHUS
3JI0Ka4€CTBEHHBIX HOBOOOpa3zoBaHuil. Ha ocHOBaHMU OOOOIIEHHBIX [aHHBIX BBIIIOJHEH pacuer
HOMYJIAUOHHOW aTpuOyTUBHOM (pakuMu s pasiMYHbIX SKOJOTMYECKMX SKCIO3UIMH U
nokanuzauuii paka. Ctpaterusi momcka. [louck nutepaTypbl OCYIIECTBISUICS B 3JIEKTPOHHBIX
0a3zax nanHbix PubMed, Web of Science u Scopus 3a nepuon ¢ 1 saBaps 2015 roga no 31 nexadps
2025 rona.

Pe3yabTaTsl

3.1 XapakTepucTHKa BKIIOYEHHBIX HCCJIe10BAHMI

[lepBonavanbHblii mouck BbisiBUT 847 mnyOnukauuit. Ilocne ynanenus ayGnukaTtoB u
CKPMHMHIA 3arojOBKOB M aHHOTaUMNH oToOpaHo 124 crarbu A MOJTHOTEKCTOBOTO aHAJIM3A.
KpurepusiM BKIIIOUEHHS COOTBETCTBOBANIN 37 MCCIEIOBAaHUN, KOTOPBIE JIETJIM B OCHOBY HACTOSIIIETO
aHanmza. M3 37 BkmoyeHHbIX ucciaenoBanuil 19 (51,4%) npencrtaisuin coO0d MPOCIIEKTUBHbBIE
KoropTHele uccrnenoanus, 11 (29,7%) — wuccnegoBaHus Tuma ciaydai-koHTponb, 7 (18,9%) —
cuUcTeMaTuyeckue o030pbl M MeTa-aHaJlu3bl. l'eorpaduyecku HCCIEAOBAHUS pacCHpelesuIuch
cnenyromumM obpasom: EBpoma — 14, CeBepHas Amepuka — 9, Asus — 8, riobanmbHbIE
Hccie0BaHus (MHOXKECTBO CTpaH) — 4, Apyrue peruoHsl — 2.

3.2 3arpsizHeHHe aTMOC(EpPHOro Bo31yXa U PaK JIerkoro

Mera-ananu3 12 wuccnemoBanuii moarBepaun cBsa3b Mexay PM2.5 u pakom nerkoro:
OTHOCHUTENIbHBIM PHUCK TPHU YBEIHMUEHHH KoHIeHTpauuu Ha 10 mxr/m® cocraBun 1,17 (95% HAU:
1,12-1,23). TlonynsiuoHHas aTpuOyTHBHAsS (pakius BapsupyeT oT 5,5% B pernoHax ¢ 4MCTHIM
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Bo3ayxoM n0 17,8% B 3arps3HeHHbIX paiionax. MccrmegoBanue Huang u coastopoB (2024)
nokasano, 4ro npu PM2.5 Beime 9,6 Mkr/m® puck paka jierkoro Bo3pactaeT Ha 37%. BrisBien
HE3aBUCHUMBII 3(pPeKT 3arps3HeHus: Cpeid HUKOIla He KYpUBIIUX PUCK OCTABAJICS MOBBIIICHHBIM
Ha 21% (OP 1,21; 95% JAW: 1,04-1,41) [8].

3.3 3arpsi3HeHue BO31yXa BHYTPH NMOMeIeH Uit

Hcnonp3oBanue TBEPAOro TOIUIMBA (Yrojib, JApPEBECHMHA) MAJS MPUTOTOBJICHUS MUIIM U
OTOIICHHUSI OCTA€TCs 3HAYMMBIM (PaKTOpPOM pHCKa B cTpaHax Asuu u Adpuku. Meta-anamus 6
uccienoBanuii mokaszan: pak snérkoro — OP 1,82 (ITA®D 11,3%), pak numeoga — OP 1,66 (ITAD
9,7%), xonopektanbhbiii pak — OP 1,84 (ITAD 12,4%). Uccnenoanue Farhang u coasropon
(2023) ¢ 18-nerHum HabmoaeHueM 50 045 yyactHukoB B MpaHe moATBEpIMIIO MOJIB3Y MEpexo/ia Ha
YUCTOE TOIUIMBO: CHIXKEHHE CMEPTHOCTU OT KOJIOPEKTAJIBHOTO paka Ha 46%, oT paka nuiieBoja —
Ha 40% [9].

3.4 TIpogeccoHAIBLHBIE IKCTO3UIIMHT

AHanu3 npodecCHOHANbHBIX  KAHIIEPOTEHHBIX PHUCKOB BBIIIOJIHEH HAa OCHOBE &
UCCIIEIOBaHMIA, BKIIIOUasi KpymHble Koroptsel B EBpone u Ceepnoit Amepuke. Hanbonpmmii BKiIasg
BBISIBIICH s acOecta. B wranpsHCckOM wuccienoBanuu Ferrante u  coaBtopoB (2023) ¢
WCIIOJIb30BaHWEeM 0alieCOBCKOTO MOJEIMPOBAHUSI HA MOIYJISIMOHHOM YPOBHE IOKa3aHO, YTO B
HaIMOHaJbHOM MacmTabe 5,5% cMmepTeil OT paka SUYHUKOB MOTYT OBITh aTPHOYTHPOBAHBI
BO3JICUCTBHUIO acOecta. B pailioHaXx ¢ MCTOPUYECKHM BBICOKMM YPOBHEM 3arpsisHeHusi (ropona c
acOecTOIIeMeHTHBIMU TPOU3BOJCTBAMH) dTa Aois jaocturaia 34-47% [10]. dna paka nerkoro
CYMMapHBINA BKJIaJl MPOPECCHOHATBHBIX KCIIO3UIHMA (acOecT, KpeMHUMN, KaIMUH, HUKEITh, MBIIIbSIK,
BBIXJIONIHBIE Ta3bl AM3ENbHBIX JBuUraTeneil) oueHeH B 13—18% cpenu myxuun u 2-4% cpenu
JKEHIIUH C BBIPAKEHHBIMU PETHMOHATBHBIMU PA3THUUSIMHU.

3.5 3arpsizHeHne BOIBI

MpIibsiK B MUTHEBOM BOJIE OCTAeTCsl 3HAUMMOM TIpoOsemoit B psane peruonoB (banrmane,
Wunusa, Yunu, otnensHble pailonbl CLIIA u EBpomsl). Meta-aHanu3 5 ucclieqoBaHUN TOKa3all
JI0303aBUCUMYIO CBSI3b MEXY JUIMTEIbHBIM TOTPEOJICHMEM BOJBI C KOHIIEHTpAIMEH MBIIIbsIKA
BhIle 50 MKI/im U puckom paka Mouesoro my3sips (OP 2,33, 95% AN: 1,68-3,23) u paka Jerkoro
(OP 1,86, 95% HWN: 1,42-2,44). ITA® nnsa paka MOYEBOro Iy3bIpsi B SHAEMHUYHBIX pailloHax
nocturana 21-35%, ognako B rmobaibHOM MaciuTabe BkIag 3Toro (akropa CYIIECTBEHHO HIKE
M3-3a OTPAaHUYCHHOU PACIPOCTPAHEHHOCTH BBICOKHX YPOBHEH DKCITO3UIIUH.

O6cy:xnenue

4.1 UnTepnperanusi OCHOBHBIX Pe3yJIbTATOB

[IpoBeneHHBIM aHANIU3 TOATBEPXKIAET, 4YTO (AKTOPHI OKPYXKAIOMIEH Cpelbl BHOCST
CYIIECTBEHHBIM BKIaA B ThobOaimpbHOe Opems OHKoJOrMueckux 3aboneBanuii. Hambonee
yOenuTeNbHbIE JaHHBIC MOJYYEHBI IS CBSI3M MEXIY 3arps3HEHHEM aTMOC(hEpHOro BO3ayXa U
paKoMm JIerkoro: ot 5 10 18% ciydaeB B pa3NUYHBIX HOMYJISIIHSIX MOTYT OBITh IPEIOTBPAIICHBI TIPU
JTOCTHKEHUN O€30MacHbIX YpOBHEW 3arpsi3HeHus. YuuTbiBasg, 4yto B 2022 roxy B MuUpe
3aperucTpupoBaHo 2,48 MUJIJIMOHA HOBBIX CIydaeB paka Jerkoro [l], maxe mpu KOHCEpBAaTUBHOU
OIICHKE PeUb UJET O COTHSAX THICSY MPETOTBPATHUMBIX 3a00JieBaHUi ekerogHo. Oco00oro BHUMaHUS
3acy’KHMBaeT BBISIBICHHBIN HE3aBUCUMBINA 2P GEKT 3arpsi3HEHHS BO3/AyXa y HUKOT/IA HE KYPHBIIHX.
OTta rpynna, TPaJulMOHHO pPACCMATPUBABIIASCS KaK HKMEIOIIAash HU3KUU PHUCK, OKAa3bIBAETCS
ySI3BUMOM K BO3JIEHCTBUIO (DAKTOPOB OKpY’KAOILIEH Cpelbl, YTO TpeOyeT mepecMoTpa CTpaTeruii
MEPBUYHON MPOPUIAKTUKN. 3HAYUTEIHHBIA BKIIAJ OBITOBOTO 3arps3HEHHs BO3/IyXa B pa3BUTHE HE
TOJIBKO paka JIETKOTO, HO M Paka IMHINEBOJIa U KOJOPEKTATLHOTO paka PacIIupseT TPATUIIMOHHOE
NPEJICTaBJICHUE O CIIEKTPE acCOIMMPOBAHHBIX 3abosieBanuil. s approximately 2.4 mummmapna
YEJIOBEK, MPOJOJDKAIOIIMX HCIOJIb30BaTh TBEPAOE TOIUIMBO ISl MPUTOTOBJIEHU nuiu [12], aToT
dakTop pHCKa OCTaeTcsl aKTyalbHBIM U TpeOyeT TNPOTPaMMHBIX pEIICHH Ha YpOBHE
rocyapcTBEHHOW NOMUTHKU. OLeHKH Npo¢decCHOHaNbHOrO BKJIaAa, OCOOEHHO B OTHOUICHHU
acbecra, NEMOHCTPUPYIOT COXPAHSIOIIEECS HACJIEIUE TMPOMBIIUICHHOTO 3arpsA3HEeHUs Oaxke B
CTpaHax, TJIe UCIIOJIb30BaHe acOecTa JaBHO 3amperieHo. JJnurenbapid nateHTHbINA nepuoa (20-50
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JIeT) O3HaYaeT, YTO MUK 3a00JIeBaHM, CBSI3aHHBIX C MPOILIBIMU IKCIIO3UIUSAMH, €IIe HE MpOoiiieH
BO MHOTHX PErHMOHaX.

4.2 MexaHu3Mbl B3aMMOACiiCTBUA

CoBpeMEHHbIE MCCIIEIOBAHUS YKA3bIBAlOT Ha CIIOXKHBIE MEXaHU3Mbl KaHIIEPOTEHE3a,
WHAYIUPOBAHHOTO (haKTOpaMU OKpPYXKAroMmIeH cpenbl. MeTKOAUCIIePCHBIE YaCTUII HE TOJBKO
JOCTaBJISIOT aAcOPOUPOBaHHbIE KaHUIEPOTeHb! (MOTUIMKINYECKUE apOMaTUYECKUE YTIIEBOAOPOIbL,
TSDKETbIE METAJUIbl) B HIDKHHUE OTACJNBI JIBIXaTEeNIbHBIX MYTEeW, HO M HHAYLUUPYIOT XPOHUYECKOE
BOCIAJICHUE, OKHUCIUTEIbHBIM CTPECC W TEHETHYECKYH) HEeCTaOWIBbHOCTH [13]. DnureHeTnyeckue
Moaudukanyu, BKIOYas u3MeHeHuss merwinupoBanus JIHK u Momudukanuu THECTOHOB, MOTYT
OIIOCPENIOBaTh J0JTrOCpouHble d(M(PEKThl Jake Mocie MpeKpalleHHs] SKCIO3ULIUU. BEIsSBICHHBIE B
psiie MCCIEIOBAHUM TE€HHbIE B3aMMOJCUCTBHUS MOMUYEPKUBAIOT BAXKHOCTH YSI3BUMBIX MOATPYIII
HaceleHus. Jluma ¢ ompeneNieHHBIMM T'€HETUYECKUMHU IMOJIUMOPPU3MaMU MOTYT HUMETh
MOBBIIICHHYIO YYyBCTBUTEJIIBHOCTh K KaHIIEPOT€HAM OKpyXKaroliehd cpeapl, dYTo Tpedyer
MEPCOHATU3UPOBAHHBIX MOJXOA0B K MPOQHIAKTUKE.

4.3 3HaveHHe I KJIMMATHYECKOi MOJUTHKH

Ouenku I[IA® 0OOCHOBBIBAIOT HMHTETPALMIO OHKOJOTMYECKOH MPOPUIAKTHKU B
KIIMMAaTUYeCKyl0  ToyuTUKy. CoOKpalieHHue CHKHUTaHus  HCKOMAeMOro  TOIUIMBA  CHHKAET
KOHIIEHTPAIMIO KaHIIEPOTEeHOB, J1aBas U3MEPUMBIil CO-OeHe(pUT B MpeAoTBpaIIEHHBIX CIyYasX paka.
Joctuxenue ueneil [lapuxckoro cornamenus Mo3BoiauT npeaotsparuts 0,5—-1,5 MiuH cmepreit ot
paka JErkoro 3a CU€r yJydllleHHUs KadyecTBa BO3ayxa. /laHHbIE MO3BOJISIIOT: YCTAHABIMBATh HAYYHO
000CHOBaHHBIE HOPMATHBBI KAadeCTBa BO3JyXa; IMPUOPUTU3UPOBATE MeEphl (BO30OHOBIsiEMast
SHEpreTHKa, YHUCTBIH TPAHCIOPT); OLEHUBaTh A(P(EKTHUBHOCTh TMOJUTUKH Yepe3 JIUHAMUKY
MPEAOTBPAIIEHHBIX CIIy4aeB; apryMEHTUPOBATh KIMMATHYECKUE JEHUCTBUS KaK HMHBECTUIIMU B
3I0POBBE, a HE TOJIBKO 3aTPATHI.

3akiouenune

Hactosmiee wuccnegoBaHue — TMOKAa3bIBAeT, UYTO  OKOJOTHYEcKHe  (aKTOpbl  BHOCAT
CYIIECTBEHHBIM BKJIAJ B TJ00ajgbHOE OpeMsi OHKOJOTMYECKHX 3a00JeBaHUi, MpuUYeM Hauboliee
yOenuTEeNbHbIE JaHHBIE TONyYeHBl JUIsl 3arpsi3HeHuss aTMoc(epHOro BO3ayXa, OBITOBOTO
3arpsi3HEHUST BO3/lyXa MPHU WCIIOIB30BAHUU TBEPJOTO TOILIMBA, MPOPECCUOHAIBHBIX IKCIIO3ULIUN 1
3arpsi3HEHUs] BOJABI KaHleporeHaMmu. KonuuecTBeHHas OLIEHKA 3TOro BKJIAJa C MCIOJIb30BaHHUEM
METO/I0JIOTUU MOMYJIIIIMOHHON aTpuOyTUBHOMN bpakuun MO3BOJISIET MepPEeBECTH
SNUJEMHUOJIOTMYECKUE JaHHbIE B IJIOCKOCTb, HEMOCPEICTBEHHO 3HAUYUMYIO JJISl TOJUTUYECKHUX
pemenuid. [{nst paka nerkoro — HamOojee U3Y4YEHHOH JOKalW3allud — MpeloTBpaTUMas J10JIs
coctaBisieT oT 5 10 18% B 3aBUCHMOCTH OT PErMOHA, YTO SKBUBAJIEHTHO COTHSIM ThICSY CIIy4yaeB
exerogHo. Kputuueckn BaKHBIM TMPEJCTABISACTCS TO, YTO OCHOBHBIC MEPHI, HEOOXOIUMBIE IS
CHI)KEHHSI 3TOTO OpeMEHH, COBIAJAIOT C MEpaMH, HANpaBICHHBIMU HA CMSTUYEHUE W3MEHEHUS
knmumaTa. CokpallleHue CXKUTaHHS HUCKOMAaeMoro TOIUIMBA, IIEpexXo] Ha BO300HOBIsIEMbIE
UCTOYHUKMA DHEPIruH, OOeCleueHUue BCEOOIIero /JOCTyNnma K YWUCTBIM BHJaM TOIUIMBA IS
JIOMOXO3SIIICTB, pa3BUTHE OOILIECTBEHHOIO TPAaHCIOPTa M TOPOJCKONM HH(QPaCTPyKTYypHI,
CIOCOOCTBYIOIEH AaKTUBHOM MOOWIBHOCTY — BCE€ 3TO OJHOBPEMEHHO CHIIKAET BBIOPOCHI
MapHUKOBBIX TAa30B M KOHIIEHTPAIIMIO KaHIEPOTEHHBIX 3arpsi3Huteneil. [IpencraBieHHbIe OIEHKH
o0ecreunBarOT KOJIMYECTBEHHOEC OOOCHOBAaHWE MJis BKJIIOYEHMs TIOKa3aTelleld 3/J0pOBbS B
KJIIMMAaTHYECKYI0 TIOJIUTUKY M Ppa3paOOTKA MHTETPUPOBAHHBIX CTPATETUH YCTOWYMBOTO PA3BUTHUS.
KnumaTtndeckasi moiauTHKa MepecTaeT ObITh UCKIIOYUTEIBHO SKOJOTUYECKONW UM IKOHOMUYECKOU
MOBECTKOW W TIPEACTaeT KaK WHBECTHIMS B 3I0POBhE HACEIICHWS W TPEJOTBPAIICHUE
OHKOJIOTWYECKUX 3aboneBanuii. JlanmpHeliliee pa3BUTHE UCCIENOBAaHMA B O3TOM  00JacTH,
paciMpeHye ux reorpauyeckoro oxBara U COBEPLICHCTBOBAHUE METOJIOJIOTHI OIEHKU MO3BOJIAT
YTOYHUTH NIPEJICTABICHHBIC OLIEHKH M 00ECIIeUnTh elle 0ojiee HaIeKHYIO JOKa3aTelbHyI0 0a3y A
MOJIMTUYECKUX PEIIEHUI Ha HAIIMOHATLHOM U TJI00aIbHOM YPOBHSIX.

Konguukt narepecoB orcyrcrByer. OrHaHCUpOBaHKME UCCIEIOBAHUS HE MPUBIEKAIOCH.
Marepuansl, mpeJCTaBlIeHHbIC B JAaHHON padoTe, He OBLIM OMYyOJIMKOBAHBI paHEe U HE HAXOMISITCS

29



UZMED RESEARCH
XALOARO LAY JURNAL | MEXZYHAPOILHEIH HAYUHSIA XYPHAT | INTERNATIONAL JOURNAL

Ha pPAacCMOTPEHUW B JPYTUX H3JaHUAX. Bce HCTOYHWKH, HCIIONB30BAaHHBIE IPU IOATOTOBKE
PYKOIIUCH, YKa3aHbI B CITUCKE JINTEPATyPHI.

JTuveckoe opo0peHue. J[ng JaHHOTO WCCIEIOBAaHUS HE TPEOOBAIOCH OJO00PECHUS
ATHUYECKOT0 KOMHUTETA, TaK KaKk paboTa BBHIMOTHEHA HA OCHOBE aHAN3a OMYyOIMKOBAaHHBIX JaHHBIX U
HE BKJIFOYAET BMEIIATEIIbCTB C YYACTHEM JIFOACH MIIM )KUBOTHBIX.

BaarogapHocTtu. ABTOp BBIpaXkaeT MPU3HATEIBHOCTh PEIEH3EHTaM 3a BHUMATEIbHOE
W3y4YeHUE PYKOIMCH U IICHHBIC 3aMEUaHUs.
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JTAC®YHKIUS SHAOTEIUS ITPU APTEPUAJIBHOM T'MIIEPTEH3WH: TIPUUAHA
NJIA CJIEACTBHE?

IlyxparoBa Kamosiaxon PaBmianoBHa
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AnHotauusi. OO030p  JnMTEpaTypsl  MOCBAMIEH  NPUYMHHO-CICIACTBEHHBIM  CBS3SIM
apTepHaIbHON THIIEPTEH3UU M SHIOTEIUAIBHON AMCOYHKIUH KaK KIFOUEBBIX MAaTOTCHETHYECKHX
MEXaHM3MOB CEPJICYHO-COCYAMCTHIX 3a00IeBaHNi. ApTepraibHas TUIIEPTEH3US SBISIETCS BEAYIIUM
ynpaBisieMbIM (aKTOPOM PUCKAa CMEPTHOCTH, COKpAILAOIINN JKU3Hb B cpeHeM Ha 6—27 ner. OHa
BbI3bIBaeT 10 90% MHCYIbTOB, MH(PAPKTOB U CEplIEUHON HepocTaTouHOCTU. Heneuenast runeproHust
NOBBINIAET pUCK cMepTd B 1,5-2,2 pa3a. HecmoTps Ha 3HauMTeNbHOE YHMCIO MCCIEIO0BaHHM,
3THONIOTHSA 3a00JIeBaHUS 1O HACTOSIET0 BPEMEHHM OCTAETCSI HE MOJTHOCTBIO PACKPBITOM.
Hapymenne  ¢GyHKIMA  SHIOTENMS  pacCMAaTpPUBAETCs  KaK  YHUBEPCAJIbHBIA — MEXaHHU3M
dopMHpOBaHUS HE TOJIBKO THIEPTEH3WH, HO M TAKUX TATOJIOTHUYECKUX COCTOSHUM, Kak
aTepoCKIIepo3, ulleMuueckas 0oye3Hb cepana, HepoTHUeCKUd CUHAPOM, XpOHUYECKasl cepAeyHast
U TIOYEYHAasi HEJOCTAaTOYHOCTh, CaxapHBIA nuaber. AprepuanbHas TUNEPTCH3HsI 4acTO SBISAETCS
NPUYMHOIN BOZHUKHOBEHHUS YHIOTEINATBHON TUCHYHKINH.

KiwueBble cjioBa: aprepuanbHas THIIEPTEH3Us, SHAOTENHAIbHAS TUCHYHKINS, YHIOTENH,
[aTOTeHe3, CEP/IeYHO-COCYANCTAst CHCTEMa, aTePOCKIIepO3, HIlleMUYecKasi 00JIe3Hb Cepla.

ENDOTHELIAL DYSFUNCTION IN ARTERIAL HYPERTENSION: CAUSE OR
CONSEQUENCE?

Shukhratova Kamolakhon Ravshanovna
3rd-year student, Faculty of General Medicine, EMU University, Tashkent, Uzbekistan
ORCID iD: 0009-0007-7795-0353
E-mail: nneizvestnaa8@gmail.com

Abstract.The literature review is devoted to the causal link of arterial hypertension and
endothelial dysfunction as key pathogenetic mechanisms of cardiovascular diseases. Arterial
hypertension is one of the leading risk factors for mortality, shortening life by an average of 6-27
years. It causes up to 90% of strokes, heart attacks and heart failure. Untreated hypertension
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increases the risk of death by 1.5-2.2 times. Despite a significant number of studies, the etiology of
the disease is still not fully understood. Endothelial dysfunction is considered as a universal
mechanism for the formation of not only hypertension, but also such pathological conditions as
atherosclerosis, coronary heart disease, nephrotic syndrome, chronic heart and kidney failure,
diabetes mellitus. But on the other hand, hypertension often becomes the cause of endothelial
dysfunction.

Key words: arterial hypertension, endothelial dysfunction, endothelium, pathogenesis,
cardiovascular system, atherosclerosis, coronary heart disease.

ARTERIAL GIPERTENZIYADA ENDOTELIY DISFUNKTSIYASI: SABABMI YOKI
OQIBAT?

Shukhratova Kamolaxon Ravshanovna
Davolash fakulteti 3-bosqich talabasi
EMU University (Toshkent, O‘zbekiston)
ORCID iD: 0009-0007-7795-0353
E-mail: nneizvestnaa8@gmail.com

Annotatsiya. Adabiyotlarni ko'rib chigish yurak-gon tomir kasalliklarining asosiy
patogenetik mexanizmlari sifatida arterial gipertenziya va endotelial disfunktsiyaning sababiy
alogalariga garatilgan. Gipertenziya o'lim uchun etakchi boshgariladigan xavf omili bo'lib, hayotni
o'rtacha 6-27 yilga qgisqgartiradi. Bu gon tomirlari, yurak xurujlari va yurak etishmovchiligining 90%
gacha sabab bo'ladi. Davolanmagan gipertenziya o'lim xavfini 1,5-2,2 baravar oshiradi. Ko'p sonli
tadgigotlarga garamay, kasallikning etiologiyasi hozirgacha to'liq ochilmagan. Endotelial
funktsiyalarning buzilishi nafagat gipertenziya, balki ateroskleroz, yurak tomirlari kasalligi, nefrotik
sindrom, surunkali yurak va buyrak etishmovchiligi, diabet kabi patologik sharoitlarni
shakllantirishning universal mexanizmi sifatida garaladi. Ammo boshga tomondan, arterial
gipertenziya ko’pincha endotelial disfunktsiyaning sababi hisoblanadi.

Kalit so'zlar: arterial gipertenziya, endotelial disfunktsiya, endoteliy, patogenez, yurak-qon
tomir tizimi, ateroskleroz, koronar arteriya kasalligi.

Beenenne.

AptepuanbHast runeptrensus (Al) um suporenuanbHass nuchynkuus (3]1) mpencTaBisiOT
co0Ol B3aMMOCBSA3aHHBIE MATOJIOTWYECKHE TMPOLECCHl, JIeKALIMEe B OCHOBE pPAa3BUTHI U
MIPOTPECCUPOBAHMS CEPACYHO-COCYIUCTHIX 3a00eBaHUNA. DHIOTENNNH WTpaeT KIIOUYEBYIO POJIb B
PETYJIALMU COCYIUCTOrO TOHYCA, FEMOCTa3a U BOCHAIUTEIBHBIX PEAKIUIL, [IOITOMY HapylIEHHUE €ro
(GYHKIMH PUBOJUT K CHUKCHUIO Ba30IMIIATHPYIOMUX (aKTOpPOB, Takux Kak okcun azora (NO), u
MOBBIIIEHUIO COCYAHUCTOrO COMPOTHUBICHMS, 4YTO CHOCOOCTBYET (POPMUPOBAHUIO CTOWKOIO
MOBBIIICHNS APTEPUATBHOIO N1aBJICHUs. Pe3ynbTaThl MCCIIEI0BaHUN MMOKA3bIBAIOT, 4To D/ Moxker
ObITh BbI3BaHA MHOXXECTBOM (DaKTOpPOB, BKJIIOYas OKCHJIATHBHBIM CTpecc, BOCHaJeHHE U
JUCIUNUAEMHUI0. B OCHOBE 3THX MAaTOJOTMYECKUX TMPOIECCOB JIeKAT MEXAaHU3MbI aKTHBALUU
MEINaTOPOB BOCHAIEHUS M KIETOK-3((EKTOPOB, TaKMX KaK MOHOLMTHI M Makpodaru, 4To
YCHJIMBAET IPOLECC aTepOreHe3a COCyIUCTON CTEHKH.

B cBoro ouepenp, xponuueckass Al' ycyryOnser CTpyKTypHO-(pYHKIIMOHAJIbHBIE U3MEHEHHUs
SHOTENINS COCY/IOB, TPHUBOJAS K PEMOJEIUPOBAHUIO COCYIHUCTOM CTEHKH W CHIKEHUIO €€
AIIACTUYHOCTH. DTO (OPMUPYET MOPOUYHBIH KPYr B PETYNSLUU CEPJCUHO-COCYAUCTON CHUCTEMBI:
MOBBIICHHOE IaBJICHUE IPUBOJUT K JOMOJHUTEIBHOMY IOBPEXACHUIO DHIOTEINSA COCYI0B, YTO, B
CBOIO OYepe/Ib, CIOCOOCTBYET JajbHEUIIEMY MOBBIICHNIO apTEPUATBHOTO JTaBJICHUS.

Taxum obpazom, D] u AI' TecHO CBSI3aHBI MEXKIy COOOM M pacCMaTpUBAIOTCS KaK KITFOUCBBIC
3B€HbSl €JUHOI0 IMAaTOI€HETUYECKOTO0 MEXaHU3Ma CEpAEYHO-COCYyANUCcTOM nartonoruu. HayuHnsble
HCCIIETIOBAHUS TTOAYEPKUBAIOT BAXKHOCTh PaHHEW AUArHOCTUKH W JieueHus kak Al', Tak u O]1 s
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MPEIOTBPALICHHS TPOTPECCUPOBAHUS CEPACUHO-COCYTUCTBIX 3a00JIeBaHUIN U YIyUIlIEHUs POTHO3a
st marueHToB. KpoMe TOro, COBpeMEHHbIE MOJXOJbl K TEpanvH BKJIOYAIOT HCIOJIb30BaHUE
AHTUTUIIEPTEH3UBHBIX IPENapaToB, KOTOPbIE HE TOJBKO CHUKAIOT apTepUalbHOE JIaBJICHHE, HO U
VIyqmawT  (QYHKIUIO — JHAOTENUS  COCyAoB. Hampumep, HMHTUOMTOPHI  aHTHOTCH3WH-
npeBpamfaromero (epMeHTa M AHTaroOHUCTBHl PELENTOPOB aHruoTeHsuHa |l mokxaspiBaroT
MOJIOKUTEIHHOE BIMSHUE HA SHAOTEIHATBHYIO (YHKIUIO, YTO MOAYEPKUBACT WX 3HAYMMOCThH B
JnedyeHur nanueHToB ¢ Al' u D1,

Baxknocte nonumanusi B3auMOCBsI3u Mexay Al' u D/ B KOHTEKCTE CepIeyHO-COCYIUCTBIX
3a00J€BaHUN MOJYEPKUBAET HEOOXOJUMOCTh KOMIUIEKCHOTO TMOAXOJAa K HX JIMarHOCTHKE U
JIeYEHHUI0. DTO MO3BOJUT Oosee 3()PEeKTUBHO YHPaBISATh COCTOSHUEM MAIlEHTOB U CHHXKATh PUCK
CEP/IEUYHO-COCYAUCTBIX OCIIOKHEHUH.

Leab ucciegoBaHus. MpOAHAIU3UPOBATh COBPEMEHHbIE HAayuyHbIE JAHHBIE O MEXaHU3MaXx,
yepe3 KOTOphI€ HJHAOTEIHANbHAS IUCOYHKIUS BIMSICT HA pa3BUTHE U MPOrPECCHPOBAHUE
apTepuanbHOM runepreH3ud. OUEeHUTh KIIMHUYECKOE 3HAUYEHNE 3TOW B3aUMOCBSI3H IS YIy4YlICHUS
METO/IOB IMarHOCTHKHU, TPO(PHIIAKTUKH U TEPAITUU CEPIIEUHO-COCYAUCTHIX 3a00JICBaHUIA.

Matepuanbsl u Metoabl. Hacrosmas pabora BeimoiHeHa B (opmare o030pa JIUTEpaTypHI,
MOCBAIIEHHOTO aHAJIU3y TNaToreHeTndeckux wmexanusmoB O/ u Al. B ananu3 BKIIIOYEHBI
SKCIIEPUMEHTANIbHBIE U KIMHUYECKUE HCCIIEJIOBaHMS, a TaKKe Hay4yHble pPaOOThl, B KOTOPBIX
U3ydaIuch MexaHusMbl (popmupoBanusi D/, e€ ponp B marorene3e Al u oOpaTHble TPUYMHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY JaHHBIMU COCTOSTHUSIMHU.

[Torck MyONMHMKAIMI OCYIMIECTBISUICS B MEXIYHAPOJIHBIX M HAIMMOHAIBHBIX HAyYHBIX 0a3ax
nanabix (PubMed, National Library of Medicine, Modern Science and Research). B 0630p
BKJIFOYAJIMCh CTaThbH HA PYCCKOM M aHTIUHCKOM SI3BIKaX, OIyOJUKOBAaHHBIC MPEUMYIIESCTBEHHO 32
MOCNIEAHNE JECATHIICTUS, a TakKe Kiaccuueckue (yHAaMeHTalbHbIE HCCIEAOBAHUS IO TEMe.
AHanmM3 Hay4YHOW JMTEPaTyphbl MPOBOAWICS C TO3UIMNA COMOCTABICHHUS JBYX KOHIENTYaJIbHBIX
noaxooB mnepBUYHOCTH /] u e€ BropuyHOcTHM MO oTHOomIeHHI0 K Al. OO6o0mieHue TaHHBIX
OCYIIECTBISIJIOCh METOJIOM KadeCTBEHHOTO CPAaBHUTEIBLHOTO aHajIW3a C BBIJEICHHEM OCHOBHBIX
naTo(pU3NONOTUYECKMX MEXaHM3MOB, BKJIIOYas HapylleHHe OalaHca Ba30aKTUBHBIX (DaKTOPOB,
FEMOJIMHAMUYECKOE TOBPEXKIACHUE DHAOTENUS € CTPYKTYPHO-(DYHKIIMOHAIbHBIE W3MEHEHUS
MUKPOLHUPKYISATOPHOTO pyca.

Pe3yabTarhl M 00CyxKaeHHe. DHAOTEIUN TPEACTABISIET COO0M BHYTPEHHIOIO OIHOCIONHYIO
000JIOUKY COCYIMCTOM CTEHKH. B HacTosIiee BpeMsl yCTaHOBJIEHO, YTO COCYAMCTBHIN IHAOTENUN
ABJIIETCS ~ AKTHUBHBIM  DHJIOKPHUHHBIM  OpPraHOM  CEpJEYHO-COCYAMCTOM  cuctemsl  [6],
obecrnieunBaroIiel MoAep)KaHUe COCYJIUCTOrO0 TOMEOCTa3za 3a CUET PEryysiUH psjia MPOLECCOB:
KOHTPOJII COCYJMCTOTO TOHYCa W COXpPaHEHHUs CTPYKTYpPHOW II€JIOCTHOCTH COCYJIOB, a TakKXke
y4JacTHsi B MEXaHM3Max TIeMOCTa3a M JIOKAJbHOTO BOCHANUTENbHOTO oOTBeTa. I[lomumo sTtoro,
SHJOTENUH BBIMOJTHSAET OaphepHYI0 U 3alIUTHYIO pOJIb, PETYJIHUPYS XEMOTAKCUYECKHE U
BOCCTAaHOBUTENIbHBIE PEAKIMU TMPU MECTHOM TOBpexaAeHuM TkaHeid. [3] Peanmuzanusa dyHKiui
SHOTENUATBHBIX KJIETOK OCYIIECTBISIETCS TMOCPEACTBOM CEKPEIUU Pa3IMYHBIX Ba30aKTHUBHBIX
BEIIeCTB, HanboJee U3yuyeHHbIe U3 KOTOPBIX MpUBeAeHBI B Tabmule (Tad.1). [2,3]

Haxonsce Ha rpaHnIle MeXIy KPOBBIO U COCYIUCTON CTEHKOM, SHIOTEINA COCYI0B OCOOECHHO
YYBCTBUTEJEH K PAa3JIMUHBIM MOBPEXKIAIOMINM BO3IEUCTBUAM. DHIOTENNAIbHBIE KIETKH MOCTOSTHHO
WCIIBITBIBAIOT BJIMSHUE KaK XUMHUYECKHX (TyMOpajdbHBIX), TaK M MEXaHUYECKHX (HaKTOPOB:
JIaBJICHUs KPOBU Ha CTEHKU COCYAOB M CHJIBI CABUra, BO3HHMKawmed npu e€ teueHuu. [loka
SHAOTENUH (QYHKIIMOHUPYET HOPMAIBHO, OH CITOCOOCTBYET PACIIMPEHUIO COCYJIOB, MPEISITCTBYET
CBEpPTHIBAHUIO KPOBM U PA3BUTHIO BOCHAICHMS, MOIAEpkKUBas romeoctra3. OAHAKO MpU €ro
MOBPEXACHUH 3TOT OallaHC HapyIIaeTCsl.

CoBpeMeHHBIE HCCIIeIOBAaHUS TIOKA3BIBAIOT, UTO (PakTOpHI, criocoOcTByomue /], BKIIOYaoT
OKCUJATHUBHBIN CTpecc, BBICOKHE YPOBHM JIMIIUIOB W BOCHAJIMTENbHBIE Mpolecchl. Hampumep,
OKCUJIATUBHBIN CTPECC MOXKET MPUBOJIUTH K yMEHbIIEHUIO BhIpaboTk NO, 4T0, B CBOIO OUYepep,
CHIDKAET COCYAMCTYIO AWIATAIMIO W YCWIMBAET cocyaocykuBarommii sddexr. B urore D]
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MpeJICTaBIsIeT CO0O0M CMEIlleHHnEe PaBHOBECHS B CTOPOHY COCYIOCYKUBAIOIUX, MPOKOATYJISIHTHBIX U
NPOTHBOBOCTIAJIMTENBHBIX (PakTopoB. JlaHHBIE HCCIEIOBAHUN IOKA3bIBAIOT, YTO 3TO MOXKET
IPUBOJUTH K MOBBIIICHUIO YPOBHSI MPOBOCHAIUTEIbHBIX IIUTOKMHOB, TAKUX KaK MHTEPICUKUH-6 U
dakTop HEKpo3a OMyXOJH-0, YTO YCYryOiseT BOCHaJeHHE | CIOCOOCTBYET Pa3BUTHIO
atepockiepo3a. JlomomHuTenbHO, HaOmogaeTcs aucbanaHc Mexay ¢GakropaMd pocta U
MeXaHM3MaMH, KOTOpbIE UX CAEP)KUBAIOT. YBEIHMYEHHE HKCIpPEcCHH (PaKTOPOB POCTa, TAKUX KaK
VEGF (dakTop pocra 3HAOTEIUS COCYOB), MOXKET CIIOCOOCTBOBATH HE TOJIBKO aHTHMOTEHE3Y, HO U
NaTOJIOTUYECKUM M3MEHEHHSIM B cOCynucToi ctenke. M3BectHo, uro VEGF siBisiercst kimo4eBbIM
PEryJisaTopoM aHrHMOreHe3a U WrpaeT BaXKHYIO pOJib B MOAJAEPKAHUM HOPMalbHON (yHKUIUU
sHpoTenus. B ycioBusix 3mopoBoro cocrosHuss VEGF cnocoOcTByeT pacmimpeHHio COCYAOB,
yiydinasi KpOBOCHAOXKeHHe U CIocoOCTBYs romeocrasy. Omnako mpu D]l ero aeiicTBue MOKET
CTaTh IATOJOTHYECKUM H3-32 €ro CIHOCOOHOCTH CTHUMYJIHMPOBATH MpOiH(depannio U MHUTPALUI0
SHAOTEIMANBHBIX KJIETOK, YTO MOXET OBbITh IOJE3HO B YCIOBHUSX THIIOKCHHU, HO B Clydae
xpornyeckoid Al upesmepHast aktuBHOCcTE VEGF yBenmuuBaer cocyiucTyi0 MpOHHUIIAEMOCTh, YTO
B CBOIO OYepelb, CIOCOOCTBYET HAKOIUICHHIO J>KUIKOCTHM B TKAaHSIX M Pa3BUTHIO OTEKOB.
N36biTounast  cexpeuuss VEGF  cnocoOCTByeT MpOrpecCHpOBaHUIO — aTepPOCKICPOTHUYECKHX
M3MEHEHUH, YTO YXY/IIAeT 3JaCTUYHOCTh M CIIOCOOCTBYET MOBBIIICHUIO apTEPUATIHLHOTO JAaBIICHUS.
DTOT MexaHu3M peanusyercs depe3 dopmupyromuiics npu D] nucbananc mexnay VEGF u ero
AHTaroHUCTaMH, TAKUMHU KaK SHJOCTATHH.

Takum o6pazom, D/] cTaHOBUTCS KIIOYEBHIM MOMEHTOM B MATOT'€HE3E CEP/IEYHO-COCYAUCTHIX
3a0oneBannii M TpeOyeT BHHMMATEIBHOTO M3y4YeHHsl Ui pa3paboTku  d(H(HEKTUBHBIX
TEpaneBTUYECKUX CTpaTEeTUH.

Tabnuna 1 BazoakTuBHbIE BelecTBa, BbIpadaThIBa€Mbl€ SHAOTEINEM COCYI0B

I'pynna Ba3oakTHBHBIX OcHoBHBIE IpeCTABUTEIN
BelleCTB
Baszoaunararopsl AnpeHomenynuH, OpaJUKUHUH, TUCTAMUH, HATPUHYpETUUECKUM

nentig — C-tmma,  okeun  azora  (NO),  mpocTanukimvH,
SH/IOTEINI3aBUCUMBIN (PaKTOP TUIIEPIIONISApPU3ALIUY

BaszokoHcTpUKTOpBI Anrvorensun  |l,  mpocrarmangun H2, cynepokcuaaHuoH,
TpoMOOKcaH A2, SHIONIEPEKUCH, SHAOTEINH

Mopynsaropsl pocta SHAOTENNANbHBIN  pakTop pocta (DDP), renapuHONOIOOHBIM
WHTUOUTOp pocTa, pakTop pocra pudbpodracToB

Mounekyiibl afare3un E-cenextun (ELAM-1), BHyTpuKIeTOUHAs MOJIEKysa aiare3uu 1

(ICAM-1), cocynucro kierounas monekyina aaresuu 1 (VCAM-1)

Perynaropsi romeoctaza | @akrop BuuieOpanaa, TkaHeBOW aKTHBAaTOp IUIA3MHHOIEHA,
Y aKTHBATOPBI TPOMOO03a | HHTHOUTOP TKaHEBOTO aKTHBaTOPA TUTa3MUHOTE€Ha,
TpoMOOMeTyJTNH, TKaHEBOU (paKTop

OfHMM W3 TPU3HAKOB HHJOTENHATIBHON AMCOYHKIMM HA CETOAHSIIHUM JI€Hb CUMTAIOT
HelocTaTouHyto BbIpaboTKy okcuaa asora (NO) kmerkamm cocymucroro sHaoTenus. NO sto
MOIIHBIN Ba30MIIATATOP, KOTOPBI obOecreunBaeT pacciabieHue COCy/IOB, MPEUMYIIECTBEHHO
JIEMCTBYSl Ha TJIAJIKME MBIl COCYAMCTOW CTEHKM M TOJIJEPKHUBAasi HOPMAJIBHBIA COCYIUCTBIN
toHyc. NO oOpa3syercst U3 aMHHOKUCIOTHI L-apruHuHa ¢ y4yacTheMm CHelUalbHBIX (EPMEHTOB,
Ha3piBaeMbix NO-cuHTa3aMu, W CHHTE3UpYETCS B pPa3IMYHBIX TKaHsAX opranm3ma [1,2]. Ilpm
HOopMalibHO (yHKUHOHMpYtomeM sHaoTennu NO BbpabarbiBaeTcss MocTossHHO. OH yuyacTBYeT He
TOJIKO B PEryJSIIMM TOHYCa COCYIOB, HO M BIMSAET Ha paboOTy cepila, CBEpTHIBAHHE KPOBH, a
TaKXe MPOLECCHl POCTa M JieNeHus KieTok. HenmaBHue MccieqoBaHUS MOKa3ald, YTO CHUKECHUE
BbIpaboTkn NO cBsizaHO HE TOJBKO ¢ D/, HO U C OKCHUIATUBHBIM CTPECCOM, KOTOPHIN BO3HUKAET
IIpY XPOHUYECKOM BOCIIAJICHUU U META00IMYECKUX HapymeHussX. OKCUIaTUBHBINA CTPECC MPUBOJUT
k wuHaktuBammu NO, 49TOo yCyryomser CcoCyaucTyio JUCHYHKIMIO UM CIIOCOOCTBYET
nporpeccupoBannto Al [3]. Beutr 0OHapyKEHBI CBS3U MEXKIY IMTOBBIIICHHBIMUA YPOBHIMU MapKepOB
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OKCHJATUBHOIO CTpecca, TaKMX KaK MaJOHOBBIA AWalbIeruj U cHkeHuem BbipaboTku NO y
nanueHToB ¢ Al

B skcnepuMeHTaNbHBIX HCCIIENOBaHUAX OBLIO MOKa3aHO, 4TO monaBieHue cuHtesa NO
MPUBOAUT K CYKEHHUIO apTE€pPUI U MOBBIIMICHUIO apTEPUAIIBHOTO JIABJICHUS], UTO MOATBEPKIAET €ro
poJib B MOJJIEPKAHUM HOPMAJIBHOTO apTepuajibHOro nasieHus [4]. Y nanuentoB ¢ Al' yacto
HaOJI0aeTCsl CHIKEHHE coJiepaHus NMpoaykToB oomMeHna NO (HUTPUTOB U HUTPATOB) B KPOBU U
Moue. YpOBEHb HUTPUTOB U HUTPATOB B IIa3ME€ KPOBH MOXKET CIY>KUTh MPEIUKTOPOM CEPICUHO-
COCYJIUCTOTO pHCKa, YTO JAEJIaeT MX BAXXHBIMU MapKepamH JUIsl OLEHKH COCTOSIHUS COCYIUCTOM
cucrembl [5]. Ilpm wmHbapkTe MHOKapia W B MOCTUH(M)APKTHBIA TEPUOJ TSIKEIOC TEUCHUE
3a00JIeBaHUS U HEOJIArONPUSTHBIA MPOTHO3 Yallle HAOIOAI0TCS Y TAIMeHTOB ¢ HU3KUM YPOBHEM
metabomuroB NO B miasme kpoBu U Moue. HenaBHue KIMHMYECKHE HCCIIEIOBAHUS
MIPOJIEMOHCTPUPOBAJIM, YTO MAIIUEHTHI C BBICOKUM YPOBHEM HUTPUTOB M HUTPATOB MUMEIOT JIyUIlIHE
UCXObl TIOcTe UH(ApKTa MUOKapaa, 4To nmoAaTBepkaaetr 3HaunMoctb NO B cepaeuHo-cocyaucTon
3amuTe [6]. MccnenoBaHus Takke IMOKAa3bIBAIOT, YTO IPHUMEHEHHUE MPErnaparoB, MOBBIIIAOIINX
ypoBeHb NO, Takux kak noHatopbl NO M HHramsiioHHBIE (OPMBI, MOXKET YIYy4lIaTh MPOTHO3
NAllMeHTOB ~ C  CEepACYHO-COCYIUCTHIMH  3a0ojeBaHusMu.  Hampumep,  ucnosib3oBaHue
HUTporaunepuHa u apyrux ngoHaropoB NO mnoxazano MONOXKHUTEIbHYIO CBSI3b B CHIXKEHUU
CEPJICYHO-COCYAUCTHIX OCIIOKHEHUH y marueHToB ¢ A" 1 umemmudeckoit 6osie3upio cepamna [7].

Takum oOpazom, mnonaepxanue HopmaiabHOoro ypoBHS NO sBisieTcs BaKHBIM aCHEKTOM
NPOPUIAKTUKH W JICUEHUS CEPACYHO-COCYAUCTHIX 3a00JIeBaHHM, MOAYEPKHUBAs HEOOXOJIUMOCTH
JTAIbHEUINX MCCIeA0BaHUN B 3ToM oOnactu. YuutsiBas BiausiHrue NO Ha cocyaucTy0 QYHKIHIO U
CEP/IEUYHO-COCYAUCTBIE MCXOJIbI, pa3pad0TKa HOBBIX TEpaIvii, HAIIPABJICHHBIX HA BOCCTAHOBJIICHUE
€ro CHUHTEe3a U JEHCTBUS, MOXKET CTaTh KIFOUEBBIM HAIpPaBICHUEM B KapIUOJIOTHH.

AKTHBaIMsT HEUPOTYMOPATBHBIX U META0OJUYECKUX MEXAHU3MOB UTPAET BaXHYIO POJb B
MOBBIIIEHUHN apTepualibHOr0 JaBieHus npu O/, B mocneanue roasl HayudHbIE HCCIIEOBAHUSA
MOATBEPAWIIN, 4YTO CHWKeHHe mnpoxykiud NO cBsI3aHO C  TIOBBIIICHHEM aKTHBHOCTH
CUMITAaTUYECKOW HEPBHOW CHCTEMbl U PEHUH-AaHTMOTEH3UMHOBOM CHCTEMBI, YTO SIBISIETCS OJHUM U3
BEJIyIINX MAaTOTEHETUYECKUX MeXaHu3MOB pa3ButTus Al'. MccnenoBanus mokassiBaroT, yTo mpu /1
Habmonaetcs runepaktuBanusi CHC, xoTopast MPUBOIUT K MOBBIIMICHUIO CEPJCYHOTO BBIOpOCA H
COCYAMCTOTO COINPOTUBIIEHUS, YTO CHOCOOCTBYET TOBBIIICHUIO apTepuUaIbHOro JaBieHus. B
HKCIIEPUMEHTAaX Ha )KMBOTHBIX 0OHApYKEHO, 4TO 0J0Ka/la CHMIATHYECKOW aKTUBHOCTH MPUBOIUT K
CHI)KEHUIO apTepUaIbHOIo JAaBieHus y )KUBOTHBIX ¢ Al [1].

AxtuBansi PAC cBs3aHa C TOBBIIEHHEM YpOBHS aHruoteHsuHa ||, xoTopelil sBisercs
Ba30KOHCTPUKTOPOM, BBI3bIBAasl HE TOJBKO CYKEHHE COCY/J0B, HO M CIIOCOOCTBYET YBEIMYEHHUIO
MPOIYKIIMH CBOOOTHBIX PaIUKaIOB, YTO YCUIIMBAET OKCUIATHBHBIN cTpecc U ycyryomset D1 [2].

[ToBblllIeHHE BBIPAXKEHHOCTH OKCHUJIATHBHOrO cTpecca npu Al CBSI3aHO C TOBBIIIEHUEM
aktuBHOCTH NADPH-okcunasel, uro mnpuBoguT K wuHakTuBanud NO © CHIDKEHUIO €ro
BazowIaTupyromero apgexra. ITo co3/1aeT MOPOUYHBIH KPYTr, B KOTOPOM OKCHUIATHUBHBIA CTpecc
CIOCOOCTBYET AanbHEHIIeMy YXYIIICHUIO (YHKIMHU SHAOTENHS U TOBBIIICHHIO apTEePHAIBLHOTO
naBnenus [3]. COBOKyMHOE BO3ACHCTBHE aKTUBHOCTH CHUMITATHYECKOW HEPBHOW CHUCTEMBI, PCHHH-
AQHTMOTEH3WHOBOM CHUCTEMBI M HApACTAIOIIETO OKCHUJATUBHOIO CTpecca MPHUBOJUT K YCUJICHUIO
BAa30KOHCTPUKIIMKM PA3IMYHBIX OTAEJIOB cocyAucToro pycia. KiumHudeckue wuccrienoBaHus
MOKAa3bIBAIOT, 4YTO y manueHToB ¢ Al HalOmromaercs TMOBBINICHHBI YPOBEHb MapKepOB
OKCHJIATUBHOTO CTpecca, PEHWH-aHTHOTEH3WHOBOM CUCTEMHI [4]. AKTHUBaIUS HEHPOTyMOPATbHBIX U
MeTabOMMUECKUX MEXaHU3MOB, TaKMX KaK CHUMIAaTHYecKas HEpBHAas CHUCTEMa U pPEHHUH-
AQHTUOTCH3WHOBAs CHUCTEMAa, B COYETAHWW C TIOBBIIIICHUEM OKCHAATHBHOTO CTpecca, HIpaeT
KPUTHUYECKYIO poJib B matoreHese Al nmpu ¢popmupyromeiics /1. [lonumanue TaHHBIX MEXaHU3MOB
OTKPBIBa€T HOBBIE BO3MOXKHOCTU I pPa3paOOTKU LIENEBbIX Tepanui, HampaBiICHHBIX Ha
KOPPEKLHUIO 3TUX HAPYLICHU!N B KIIMHUYECKOU ITPaKTHUKE.

CeMeliHBI  aHaMHE3, HACJEICTBEHHOCTh U  MPEIPaACIOIOKEHHOCTh TaKXKe HIParoT
CYILLIECTBEHHYIO pOJib B MaToreHe3e. B psne mccienoBaHuil mokazaHo, 4TO HapylleHHe (QyHKUIUU
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SHJOTEJINS, OLIEHUBAEMOE C TOMOILBIO TOTOK-3aBUCUMOM Ba30ujIaTal[uH, BbISBISETCA HE TOJIBKO Y
nanueHToB ¢ Al', HO ¥ y JIMIl C HOPMAJIBHBIM apTEPUANIbHBIM JJaBICHUEM [6], €CIIM y UX pOAUTEIEH
umenach Al [Ipu 3TOM y nroJiel ¢ HacIeCTBEHHOM MPeIpaciooKeHHOCThIO K Al yke ¢ paHHero
BO3pacTa OTMeuaeTcsi 0Oojiee BBICOKHN YypOBEHb MAapKEpOB SHIOTEIHAIBHON IUCHYHKIUHU, B
YAaCTHOCTH J3HJOTENMHA-1, IO CpaBHEHUIO C JETbMH, 4bM poautTenu He ctpaganu Al'. [3,6]. Ilo
MHEHUIO aBTOPOB, T'C€HETHYECKHH (OH HOCUT JBOSIKO MOIYJHUPYIOIIUNA XapaKTep, MOCKOIbKY
pazButue Al', npenmectBytomeid IJ[, TPOUCXOIUT HA OCHOBE M'€HETUYECKH JECTEPMUHUPOBAHHON
COCYJIMCTOM M MeTaboIM4ecKoi npeapacnoioxenHoctu [13].

B xonuenuuu o BropuyHoctd /] renernyeckuil (oH paccMaTpUBaeTCa KaK UCXOIHOE 3BEHO,
HA KOTOPOM KyMYJSTUBHOE BO3JCHCTBHE (AKTOPOB pUCKA MPUBOIUT K (HOPMUPOBAHUIO
YCTOWYMBOTO MOBBILICHUS apTepUATBbHOIO JaBleHus, pa3BuThio A" U 0e3 BBISIBICHHOI STHOJIOTUU
U TIOCIIEAYIOMUM CTPYKTYPHO-(PYHKIIMOHATHHBIM W3MEHEHUSM COCYJIOB. IMEHHO 3TH M3MEHEHUH,
[JIaBHBIM 00pa3oM B MUKPOLUPKYJISITOPHOM pyclie, MPUBOAST K AKTUBALUU U TOBPEXKICHUIO
sHpoTenus. [2,14].

Bce wu3MeHeHusi mNpUBEICHHbIE BBIIE HUKAK HHAa4ye 3aTPAaruBalOT CTPYKTYypy H
(YHKIMOHATBHOCTh COCYIUCTOM CTeHKH mpu ], MUKpOUUPKYISTOPHOE PYyCIO OTBEYaeT
HapyLICHUEM Ba30pEryJSIlIUU, PEMOJCIMPOBAHUEM U IOBBIIIEHUEM COCYJUCTOTO TOHYcCa. OJTH
WU3MCHCHUS MPUBOJAT K YBEIWUYCHHUIO MEPHPEPUICCKOrO COCYIUCTOTO COMPOTHUBIICHUS U CO3JAIOT
ocHOBY 17151 popmupoBanus Al [9,12].

[To maHHBIM OGOJBIIOTO KOJMYECTBA HMCCIEAOBAHMM aBTOPHI OMHUCHIBAIOT SHIOTENUN Kak
«Opra’-MHIIECHbY» JIs TOBBIIIEHHOTO apTEePHAILHOTO JIABJICHHS. OHIOTEIMM TOBPEXKIACTCS
KPaTKOBPEMEHHBIM M JOJITOCPOUYHBIM, CTOMKHUM MOBBILIEHUEM apTepHalibHOrO AaBieHus. [Ipu 3to
OJ1 dopmupyeTcss BTOPUYHO U OTPAXKAET MOCIEACTBUS JJIUTEILHOTO BO3ICHCTBUS MOBBIIICHHOTO
apTepUaNIbHOTO JAaBJIEHUS HAa COCYJUCTYIO CTEHKY. V3MeHeHHe CHUCTeMHOW T'eéMOJMHAMHUKU HE
3aBUCHUMO OT JUTUTEIIBHOCTH BO3JIEUCTBHS Ha DSHIOTEIUOIMUTHI, MPUBOJUT K €r0 MOBPEKICHUIO U
HapyLICHUIO SHJOTENIUKA-3aBUCMMOM  BazoquiuIATalMM. [5] OKCHEepUMEHTbl Ha KHUBOTHBIX
JEMOHCTPUPYIOT, YTO HMMEHHO MPOJOJDKUTEIFHOCTh CYIIECTBOBAHUS TOBBIIICHHOTO JABJICHHS
onpenensieT BhIPAXEHHOCTh SHAOTENUaIbHbIX HapymeHui [2,6,11]. B ycnoBusx Al snporenuit
MOJBEPracTcsd TMOCTOSIHHOM  TOBBIIMICHHOWM T€MOJAMHAMHYECKOM  HArpy3ke, CBSI3aHHOM C
YBEJIMYEHUEM JABJICHUS M U3MEHEHUEM IMapaMeTpPOB KPOBOTOKA. Y CTAHOBJIEHO, YTO HapyLICHUE
GYHKIUHM SHAO0TENNS 00yCIIOBIEHO BO3JEHCTBUEM MeMOJUHAMUYECKUX CHUJI Ha COCYJIUCTYIO CTEHKY
U HE 3aBUCHUT OT THOJIOTHH 3a0oneBanus. KpoMe 3Toro, AMUTENBHO CYIIECTBYIONINE TOBBIIIICHHOE
apTepHalibHOE JaBJICHHUE COINPOBOXKIAETCS YBEIUUYECHUEM HANpsHKEHUS CABUTA, JEWCTBYIOLIETO Ha
SHAOTENUAIbHbIE KJIETKA. TeM caMblM MEXaHMYECKOE BO3ICHCTBHE KPOBOTOKA IPU CTOMKO
MOBBIIIEHHOM JaBJICHUU PAacCMaTPUBAETCS KaK BEAYIIWNA MATOTEHETUUYECKH (PaKTOp BTOPHUYHOTO
dopmuposanus /1 [4].

AHamM3 COBPEMEHHBIX OJKCIIEPUMEHTAIBHBIX M KIMHUYECKHX WCCIIEIOBAaHUM TOKa3all
HaJIMYMe JIBYHAIPaBJIEHHOW maToreHeTnueckon cBsazu Mmexay O/ m AL C oxHOM CTOpOHBI,
MHOTOYHUCJICHHBIE PAa0OTHI JIEMOHCTPUPYIOT, UYTO HapyllieHHue (YyHKIUHA SHIOTENUS BBIABISICTCS Y
JUI ¢ HOPMAJIbHBIM apTepHAIbHBIM JIABJIEHUEM U MOXKET IMpefiiecTBoBaTh pazputuio Al'. B atux
YCIIOBUSAX KITFOUEBBIMH MEXaHM3MaMH BBICTymaroT jaucOaianc cucreMbl NO-3HmoTenuH-1,
aKTHBAIMs CUMIATUYECKON M PEHUH-aHTMOTEH3MHOBOM CHUCTEM, a TaKyK€ OKHMCIUTEIbHBIN CTpecc,
YTO TIPUBOAUT K HAPYIICHUIO BAa30PETYJSIIIUN, PEMOJCITUPOBAHUIO COCYJIUCTOH CTCHKH |
YBEIMUEHUIO TMEepUPEPUUECKOTO COCYANCTOrO compoTuBieHus. C Apyrol CTOPOHBI, JaHHBIC
OKCIIEPUMEHTAIILHBIX MOJIETIEH W MPOCHIEKTUBHBIX HAOIIOJEHUN CBHIETEIHCTBYIOT O TOM, 4TO D/
MOKET (OPMHUPOBATHCA BTOPUYHO B YCIOBUSX [UIMTEIHHO TMOBBIIICHHOTO apTePHAIBHOTO
napineHus. lloBbllleHHass TreMOJMHAMHMYECKass Harpy3ka W HalpsDKeHHE CABUTra IMPUBOAAT K
MOBPEKICHHUIO dHJIOTENMSA, C HAPYLLIEHUEM SHIOTENUN-3aBUCUMON Bazoqwiatauuu. [lokasano, 4yro
CHI)KEHHME apTepHalIbHOTO JaBieHUs Ha ()OHE aHTUTMIIEPTEH3UBHOM Tepamnuu WIH PEryJspHBIX
a’POOHBIX HArpy30K COMPOBOXKIACTCS YIy4ylIeHHeM (DYHKIHUUA SHAOTENHS, YTO MOATBEPIKIAET
3aBUCUMOCTb 3HJIOTEIHAIBHOIO COCTOSIHUSL OT YPOBHS T'€MOJMHAMMYECKOW Harpy3ku. Takum
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00pa3oM, HAKOIUICHHbIE JAaHHbIE CBHUJAETEIBCTBYIOT O CYIIECTBOBAHHMU 3aMKHYTOrO Kpyra, B
KOTOpoM ]I crocoOCTBYET MOBBIICHUIO apTepUAILHOTO JaBjieHus1, a chopmupoBaBmascs Al', B
CBOIO O4Yepellb, MOJJAEPKUBACT M YIIyOsisseT MOBpexkaeHue sHiaorenusd. Mmerommecs naHHbIE
NO3BOJISIOT paccMmarpuBath D/ u AI' Kak B3aMMHO MOTEHIMPYIOIIUE COCTOSHUS, (POPMHUPYIOIINE
€IMHBIH MaTO(PU3MOIOTHYECKUN KOHTHMHYYM COCYAMUCTOrO pemozenupoBaHus. JlanpHeiiee
U3yYeHHe MPUYMHHO-CICICTBCHHBIX OTHOIIGHWH HMEET BaKHOE 3HA4YCHHE JUIS DPa3pabOTKU
CTpaTeruid paHHEW NPOMUIAKTUKA M TATOTCHETHYeCKH OOOCHOBaHHOW Tepamuu Al'. Ananus
COBPEMEHHBIX JIMTEPATYPHBIX JAHHBIX MOATBEPXKIAET 3HAUMMOCTh JJl M €€ JUarHOCTHUYECKUX U
TEPANEBTHYECKUX ACIIEKTOB.

3akiaroyenue. [IpoBeNEHHBIN aHaIM3 COBPEMEHHBIX JKCIIEPUMEHTAJIBHBIX M KIMHUYECKUX
UCCIICIOBAaHM MOATBEP)KAAET, YTO SHIAOTEIUANbHAS AUC(HYHKIMS MPEACTaBIAECT COOOH KII0YeBOE
3BCHO IIaTOTE€HE3a AapTEPUAIBbHOM THIIEPTCH3UM U CBS3aHHBIX C HEHW CEpACYHO-COCYAHUCTBIX
3a00sieBaHUNA. OHJOTENMH, SBISSICH PEryJISTOPHBIM OpraHoM, OOecrnedYMBaeT COCYIUCTBIN
rOMEeOoCTa3 HOAJEP/KUBAs OanaHc Ba30WJIaTUPYIOILNX, Ba30KOHCTPUKTOPHBIX,
POTHBOBOCTIAJMTENBHBIX U TPOTpOoMOOTHYECKUX (akTopoB. Hapymenune storo Oamanca moj
BIMSHUEM OKCHUIATHUBHOIO CTpecca, HEHUPOryMOpalbHOW AaKTHUBALMM, BOCHAJUTENBHBIX U
TCHETUYECKH JIeTePMUHHPOBAHHBIX (DAKTOPOB MPUBOAMUT K CHIDKEHUIO OMOIOCTYITHOCTH OKCHAA
a30Ta, YCWICHHIO Ba30KOHCTPUKLMUH, PEMOJEIMPOBAHUIO COCYAMCTOM CTEHKM M  POCTYy
nepu@epuyecKkoro coCyJuCTOro CONpOTUBIICHHUS.

JlanHble W3 HCTOYHUKOB JIMTEPATYphl CBHUIETEIBCTBYET O JIByHAIPaBICHHOM
XapakTepe B3aUMOCBSA3U MEX/1y SHIAOTEIMAIBbHON AMCPYHKIMEN U apTepralibHOM runeprensueil. C
OJTHOW CTOPOHBI, TMEPBUYHOE HapylleHHe (YHKIUM SHAOTENUS MOXKET NpeAlIeCTBOBATh
MOBBIIIICHUIO apTEPHAIBHOTO JIABJICHUS M CIIOCOOCTBOBAThH €ro (hopMupoBaHHIO depe3 nucOananc
cucreMbl NO-—sHAOTeNUH-1, aKTHBALKMIO CUMMIATUYECKONH M PEHUH-aHTMOTEH3MHOBOM CHCTEM U
YCHJIEHUE OKUCIUTENbHOrO cTpecca. C qpyroil CTOPOHBI, IIUTENBHO CYHIECTBYIOIAs apTepralbHas
THIEPTEH3Us camMa IO cebe BBI3BIBACT IOBPEKACHUE OHHIOTEIMS BCIEACTBUE IOBBIIIEHHON
reMOJUHAMHYECKON HAarpy3Kd M HampspKeHUs clBUra, (popmupysi BTOPUUHYIO SHIOTEIHAIbHYIO
mucynkuuto.  Takum  oOpazoM, MeXIy OSTUMH JBYMS  COCTOSHUSMH  (OpPMHpYETCs
NaTO(PU3UOIOTUYECKUI «ITOPOYHBIN KPYIr», MOANEP>KUBAIOLIUMN MPOrPECCUPOBAHUE COCYIUCTOIO
PEMOJEINPOBAHMS U CEPIEYHO-COCYAUCTOTO PUCKA.

Oco0oe 3HaueHHE B Pa3BUTHUU SHAOTENMATBHOW MUCHYHKIUM MMEET CHUKEHUE CUHTE3a U
OMOOCTYITHOCTH OKCHA a30Ta, a Takxke aucdansaHc (pakTopoB pocTa, BOCIAIUTENbHBIX LINTOKMHOB
UM Ba30aKTUBHBIX MenuatopoB. Ilokazano, 4ro ypoBeHb MerabomutoB NO u MapkepoB
SHJIOTEIMATIBHON (YHKIHMH MOXET CIYXHUTb IPOTHOCTMYECKHMM HMHIMKATOPOM CEpAEYHO-
COCYAMCTBIX  OCJIO)KHEHHUH, UTO yKa3blBaeT Ha JUArHOCTMYECKYI0 II€HHOCTh  OLIEHKH
HH/IOTEJINATIBHOTO COCTOSHUS.

B coBokymHOCTM yKa3aHHbBIE JaHHbIE [O3BOJIAIOT pPacCMaTpUBATh SHIOTEIHAIBHYIO
JTUCQYHKIUIO M apTepUAIbHYIO THIEPTEH3UI0 KaK B3aUMHO IOTEHIUPYIOIINE KOMIIOHEHTHI
€MHOr0 MaTo(pU3NOJIOIMUECKOT0 Ipoliecca COCYIUCTOrO MOpakeHUs. ITO 0OOCHOBBIBAET
HEOOXO/IMMOCTh PAHHETO BBISBJICHUS SHIOTEIMANBHBIX HApyHIEHUH y JMII C TPYNIOH pHcKa U
pa3paboTKU TeparneBTHUECKUX METOJ0B, HAlpaBJIE€HHBIX HA BOCCTAHOBJIEHHE OHHJOTENHATbHON
(YHKLINHU, CHUKEHHUE OKCHUAATUBHOIO CTpecca U HOPMAJU3AIMI0 HEHPOIyMOPaJbHON pEeryJisiuu.
JansHennme uccienoBaHus MPUYMHHO-CIEACTBEHHBIX MEXAaHU3MOB U MUIIEHEN 3HAOTEINAIbHON
TUC(QYHKIUHN SBISIOTCS MEPCIIEKTUBHBIM HarpaBlIieHHEeM Il MPO(PUIAKTUKH U MaTOr€HETHYECKU
000CHOBAHHOTO JICYCHHS apTEPUATHHON TUTIEPTEH3UH U €€ OCIIOKHEHUH.
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SURUNKALI GLOMERULONEFRITDA ACE GENI 298 BP Alu (1/D)
POLIMORFIZMINING TARQALISHI VA UNING KLINIK KO‘RSATKICHLAR BILAN
ASSOTSIATSIYASI

Jumaniyazov Bexzod Kadirberganovich
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Urganch davlat tibbiyot instituti, Urganch, O‘zbekiston
Ichki kasalliklar va dermatovenerologiya kafedrasi assistenti
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ANNOTATSIYA: Mazkur tadgigot surunkali glomerulonefrit (SGN) bilan kasallangan
bemorlarda ACE geni 298 bp Alu (I/D) polimorfizmining tarqgalishi va uning asosiy klinik
ko‘rsatkichlar bilan assotsiatsiyasini aniglashga bag‘ishlandi. Tadqiqotga 120 nafar SGN tashxisi
tasdiglangan bemor hamda 120 nafar sog‘lom nazorat guruhi kiritildi. Genotiplash periferik qon
namunasidan ajratib olingan DNK asosida polimeraza zanjir reaksiyasi (PZR) usuli yordamida
amalga oshirildi. SGN guruhida genotiplar tagsimlanishi quyidagicha bo‘ldi: Il — 26,7%, ID —
40,8%, DD — 32,5%. D allel chastotasi 52,9% ni tashkil etdi va nazorat guruhiga (39,6%) nisbatan
sezilarli yuqori ekanligi aniqlandi. Allel modeli bo‘yicha D allel kasallik rivojlanish xavfini 1,71
barobar oshirishi ko‘rsatildi (OR=1,71; 95% CI. 1,19-2,46; p<0,05). DD genotipi sutkalik
proteinuriya darajasining yugqoriligi, arterial gipertenziya tez-tez uchrashi hamda kreatinin
miqdorining oshishi bilan bog‘liq ekanligi aniqlandi. Hardy—Weinberg muvozanatidan biroz
chetlanish genetik selektiv ta’sir ehtimolini ko‘rsatadi. Olingan natijalar ACE geni I/D polimorfizmi
SGN patogenezida va kasallik og‘irligini baholashda muhim molekulyar marker bo‘lishi
mumkinligini tasdiglaydi.

Kalit so‘zlar: surunkali glomerulonefrit, ACE geni, I/D polimorfizm, genetik assotsiatsiya,
proteinuriya, arterial gipertenziya, D allel.

PACIIPOCTPAHEHHOCTD NOJIUMOP®U3MA ACE-TEHA 298 BP ALU (1/D)
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AHHOTAIUSA: Hacrosmee uccienoBaHue MOCBSIIEHO W3YYEHUIO PAaCIpPOCTPaHEHHOCTH
noaumopduzma 298 bp Alu (I/D) rena ACE u ero cBs3u ¢ KIMHMYCCKHMMH IOKA3aTCIsIMH Yy
natsieHToB ¢ xponudeckuM riomepyiaoneppurom (XI'H). B uccremnoBanue Obutn BKIHOUEHBI 120
NAUEHTOB C MOATBEPKIEHHBIM aAuarHo3oM XI'H u 120 310pOBBbIX JIMIl KOHTPOJBHON TIPYIIIBL
['eHOTHIIMpOBAaHWE TPOBOIUIOCH METOAOM mojuMepazHod 1ienHoW peakmmu  (ITLIP) ¢
NOCEAYIONEH MeKTpodopeTHUecKo BU3yanu3anuei. B rpynmne namueHToB 4acToTa FeHOTHIIOB
cocrasmia: Il — 26,7%, ID — 40,8%, DD - 32,5%. Yacrora D-amnens mocturana 52,9%, 4rto
CTATUCTUYECKU BBIIIE MO CPAaBHEHUIO C KOHTpOdbHOW rpynmnoi (39,6%). Ananu3 amienbHOU
MOJIeIM TMOKa3ajl yBEIMYEHUE PUCKa pa3BUTUA 3a0ojeBaHus npu Hamuuuu D-amnens B 1,71 pasa
(OR=1,71; 95% CI: 1,19-2,46; p<0,05). I'enotunt DD ObL1 accoruupoBan ¢ 0oyiee BBIPAXKCHHOM
NpPOTEUHYpHUEH, TMOBBIIICHUEM YPOBHA KpeaTMHMHA U OoJyibIlIe YacToTOil apTepuaibHOU
TUIEPTEH3UM. BBIABIEHO OTKIOHEHHWE OT paBHOBecus Xapau—BaitnOepra, dYro MoOXer
CBUJICTENILCTBOBATh O TI'€HETHUYECKON CeJIeKIMU B MOMyJSIUH OONbHBIX. [lomyueHHble aaHHBIC
HOATBEPKAAIOT 3HAaUMMOCTh nosumopdusma I/D rena ACE kak MOJIEKyJISIpHOTO MapKepa TsKECTH
teuenus XI'H.

KaroueBble cioBa: xponuueckuit rimomepynonedpur, red ACE, mnomumopdusm I/D,
TeHeTUYeCKasl acColualus, IPOTEUHYPHs, apTepuanbHas runepreHsus, D-anmens.

DISTRIBUTION OF ACE GENE 298 BP ALU (1/D) POLYMORPHISM IN
CHRONIC GLOMERULONEPHRITIS AND ITS ASSOCIATION WITH CLINICAL
PARAMETERS

Jumaniyazov Bexzod Kadirberganovich
ORCID: https://orcid.org/0009-0004-3672-9685
Urgench State Medical Institute, Urgench, Uzbekistan
Assistant, Department of Internal Medicine and Dermatovenereology
E-mail: nefrologl2@gmail.com

ABSTRACT: This study aimed to evaluate the distribution of the 298 bp Alu (I/D)
polymorphism of the ACE gene and its association with clinical parameters in patients with chronic
glomerulonephritis (CGN). The study included 120 patients with confirmed CGN and 120 healthy
controls. Genotyping was performed using polymerase chain reaction (PCR) followed by agarose
gel electrophoresis. In the CGN group, genotype frequencies were: Il — 26.7%, ID — 40.8%, and DD
— 32.5%. The D allele frequency reached 52.9%, which was significantly higher compared to the
control group (39.6%). Allelic analysis demonstrated that the D allele increased the risk of disease
development by 1.71-fold (OR=1.71; 95% CI: 1.19-2.46; p<0.05). The DD genotype was
associated with higher levels of proteinuria, elevated serum creatinine, and a higher prevalence of
arterial hypertension. A slight deviation from Hardy—Weinberg equilibrium was observed,
suggesting possible genetic selection among affected individuals. The findings indicate that the
ACE 1/D polymorphism may serve as a potential molecular marker for disease susceptibility and
severity in patients with chronic glomerulonephritis.

Keywords: chronic glomerulonephritis, ACE gene, I/D polymorphism, genetic association,
proteinuria, arterial hypertension, D allele.

Kirish: Surunkali glomerulonefrit (SGN) buyrak koptokchalari va interstitsial to‘qimaning
immun-yallig‘lanishli zararlanishi bilan kechuvchi, sekin-asta progredient tus oladigan kasallik
bo‘lib, surunkali buyrak yetishmovchiligining asosiy sabablaridan biri hisoblanadi [1,2].
Kasallikning klinik ko‘rinishlari turlicha bo‘lib, proteinuriya, gematuriya, arterial gipertenziya
hamda buyrak funksiyasining bosgichma-bosqich pasayishi bilan namoyon bo‘ladi [3]. So‘nggi
yillarda SGN rivojlanishi va progressiyasida genetik omillarning ahamiyati tobora kengroq
o‘rganilmoqda [4].
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Renin-angiotenzin—aldosteron tizimi (RAAT) buyrak gemodinamikasini tartibga solishda,
intraglomerulyar bosimni boshqgarishda hamda fibroz jarayonlarini shakllantirishda muhim rol
o‘ynaydi [5]. Ushbu tizimning markaziy komponentlaridan biri bo‘lgan angiotenzin-konvertlovchi
ferment (ACE) angiotenzin | ni angiotenzin Il ga aylantiradi. Angiotenzin Il esa vazokonstriksiya,
mezangial hujayralar proliferatsiyasi va ekstrasellyulyar matriks to‘planishini kuchaytiradi [6].
Natijada glomerulyar gipertenziya va skleroz jarayonlari rivojlanadi.

ACE geni 17-xromosomada joylashgan bo‘lib, uning 16-intronida 298 bp uzunlikdagi Alu
fragmentining inserstiya (I) yoki deletsiyasi (D) bilan bog‘liq polimorfizmi aniqlangan [7]. Mazkur
I/D polimorfizm ferment faolligiga ta’sir ko‘rsatishi isbotlangan: DD genotipi plazmadagi ACE
darajasining yuqoriligi bilan tavsiflanadi, II genotipi esa nisbatan past ferment faolligi bilan bog‘liq
[8]. Shu sababli D allel buyrak to‘qimasida angiotenzin II konsentratsiyasining oshishiga va fibroz
jarayonlarining kuchayishiga olib kelishi mumkin.

So‘nggi yillarda ACE I/D polimorfizmining turli buyrak kasalliklari, jumladan diabetik
nefropatiya, IgA-nefropatiya hamda surunkali buyrak kasalligi bilan assotsiatsiyasi hagida
ma’lumotlar e’lon gilingan [9-11]. Biroq surunkali glomerulonefritda mazkur genetik markerning
klinik ko‘rsatkichlar bilan bog‘ligligi to‘liq aniqlanmagan bo‘lib, mavjud ma’lumotlar turli
populyatsiyalarda bir xil emas [12]. Ayrim tadqiqotlarda D allel kasallikning og‘irroq kechishi va
tezroq progressiyasi bilan bog‘liq deb topilgan bo‘lsa [13], boshqa mualliflar bunday bog‘liglikni
tasdiglamagan [14].

Shu munosabat bilan, ma’lum bir populyatsiyada ACE geni 298 bp Alu (I/D)
polimorfizmining tarqalishini o‘rganish va uning klinik ko‘rsatkichlar bilan assotsiatsiyasini
baholash dolzarb ilmiy ahamiyat kasb etadi. Genetik markerlarning aniglanishi kasallik prognozini
baholash, xavf guruhlarini aniglash hamda individual terapiya strategiyasini ishlab chigishda
muhim ahamiyatga ega bo‘lishi mumkin [15].

Tadgigot maqgsadi: Surunkali glomerulonefrit (SGN) bilan kasallangan bemorlarda ACE
geni 298 bp Alu (I/D) polimorfizmining genotip va allel chastotalarini aniglash hamda ushbu
genetik variantning kasallikning asosiy klinik ko‘rsatkichlari — proteinuriya darajasi, arterial
gipertenziya, kreatinin va glomerulyar filtratsiya tezligi (GFT) bilan assotsiatsiyasini baholash.

Materiallar va metodlar: Mazkur tadqiqot “kasallik—nazorat” (case—control) tipidagi
molekulyar-genetik tadgigqot sifatida amalga oshirildi. Tadgigotga 2023-2025-yillar davomida
nefrologiya bo‘limida kuzatilgan 120 nafar surunkali glomerulonefrit tashxisi tasdiglangan bemor
Kiritildi. Nazorat guruhini yoshi va jinsi bo‘yicha moslashtirilgan 120 nafar sog‘lom shaxs tashkil
etdi.

Barcha bemorlarda quyidagi ko‘rsatkichlar baholandi: Sutkalik proteinuriya (g/kun), arterial
gon bosimi (mm.sim.ust.), qon zardobida kreatinin (mkmol/l), glomerulyar filtratsiya tezligi (GFT),
CKD-EPI formulasi asosida hisoblandi

Arterial gipertenziya sistolik bosim >140 mm.sim.ust. va/yoki diastolik bosim >90
mm.sim.ust. bo‘lganda qayd etildi.

Molekulyar-genetik tahlil: Periferik venoz qondan DNK standart fenol-xlorofor
ekstraksiya usuli yordamida ajratib olindi. ACE geni 298 bp Alu (I/D) polimorfizmi polimeraza
zanjir reaksiyasi (PZR) usuli bilan aniglanib, 2% agaroz gel elektroforezida vizualizatsiya gilindi. 11
genotip — 490 bp fragment, DD genotip — 190 bp fragment, ID genotip — ikkala fragmentning
mavjudligi bilan aniglangan.

Statistik ishlov berish SPSS 26.0 dasturi yordamida amalga oshirildi. Genotip va allel
chastotalari foizlarda ifodalandi. Hardy—Weinberg muvozanati y* testi yordamida baholandi.
Kasallik xavfi Odds Ratio (OR) va 95% ishonch oralig‘i (Cl) orqgali hisoblandi. Guruhlar o‘rtasidagi
farq 2 testi yoki Student t-testi yordamida baholandi, p<0,05 statistik jihatdan ishonchli deb gabul
qgilindi

Natijalar: Tadgigotga kiritilgan 120 nafar surunkali glomerulonefrit (SGN) bemor va 120
nafar sog‘lom nazorat shaxslarida ACE geni 298 bp Alu (I/D) polimorfizmi tarqalishi o‘rganildi.
SGN guruhida genotiplar tagsimlanishi quyidagicha bo‘ldi: 1l genotipi 32 bemorda (26,7%), ID
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genotipi 49 bemorda (40,8%), DD genotipi 39 bemorda (32,5%). Nazorat guruhida esa Il genotipi
45 shaxsda (37,5%), ID genotipi 55 shaxsda (45,8%), DD genotipi 20 shaxsda (16,7%) aniglangan.

Jadval 1. ACE geni I/D genotiplarining tagsimlanishi
. SGN Nazorat
Genotip | (n=120) v (n=120) v 4 P
Il 32 26,7 45 37,5
ID 49 40,8 55 45,8
DD 39 32,5 20 16,7 9,84 0,007

D allel chastotasi SGN guruhida 52,9% ni, | allel chastotasi esa 47,1% ni tashkil etdi.
Nazorat guruhida esa D allel 39,6%, | allel esa 60,4% ni tashkil gilgan. D allel SGN guruhida
sezilarli yuqori uchradi, bu allelning kasallik rivojlanishida potentsial xavf omili ekanligini
ko‘rsatadi.

Jadval 2. Allel chastotalari

SGN o Nazorat |, o
Allel (n=240) Yo (n=240) Yo OR 9%5%CIl |p
I 113 47,1 145 60,4 - - -
D 127 52,9 95 39,6 1,71 1,19-2,46 | 0,003

Hardy—Weinberg muvozanati tahlili SGN guruhida genotiplar tagsimlanishi biroz chetlanish
(x>=3,92; p=0,048) kuzatilganini ko‘rsatdi, bu genetik selektiv ta’sir yoki kasallik bilan bog‘liq
predispozitsiya mavjudligini bildiradi. Nazorat guruhida genotiplar HWE muvozanatiga mos
kelgan.

Jadval 3. Dominant va retsessiv modellarda assotsiatsiya

Model OR 95% CI p
Dominant (DD vs 11+ID) 2,41 1,32-4,39 0,004
Retsessiv (DD+1D vs 1) 1,65 1,01-2,70 0,041

Klinik ko‘rsatkichlar bo‘yicha tahlil DD genotipi bilan bog‘liq ekanligi aniglandi. DD
genotipiga ega bemorlarda sutkalik proteinuriya darajasi eng yuqori bo‘lib, o‘rtacha 3,1+0,9 g/kun,
ID genotipida 2,4+0,7 g/kun, II genotipida esa 1,8+0,6 g/kun ekanligi gayd etildi. Shuningdek, DD
genotipli bemorlarda kreatinin darajasi 156+31 mkmol/l bo‘lib, I va ID genotipli bemorlarga
nisbatan sezilarli yuqori edi. Glomerulyar filtratsiya tezligi (GFT) DD genotipida 59+12
ml/min/1,73m? bo‘lib, II genotipiga nisbatan pastroq ko‘rsatkich qayd etildi. Arterial gipertenziya
DD genotipli bemorlarda 79,5% uchradi, ID genotipida 61,2%, II genotipida esa 46,9% bo‘ldi.

Jadval 4. Genotiplar va klinik ko‘rsatkichlar

Ko‘rsatkich Il (n=32) ID (n=49) DD (n=39) p
Proteinuriya (g/kun) 1,8+0,6 2,4+0,7 3,1+£0,9 <0,01
Kreatinin (mkmol/l) 118+24 132428 156+31 <0,01

GFT (ml/min/1,73m?) 82+15 71+14 59+12 <0,01
Gipertenziya (%) 46,9 61,2 79,5 0,02

Allel asosidagi tahlilda D allel kasallik xavfini 1,71 barobar oshirganligi aniglangan
(OR=1,71; 95% CI: 1,19-2,46; p<0,05). Dominant model bo‘yicha (DD vs 11+ID) OR 2,41 (95%
Cl: 1,32-4,39; p=0,004) ni tashkil gildi. Retsessiv modelda (DD+ID vs Il) OR 1,65 (95% CI: 1,01—
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2,70; p=0,041) bo‘ldi. Bu shuni ko‘rsatadiki, DD genotipi SGN rivojlanish xavfini eng ko‘p
oshiruvchi genetik marker hisoblanadi.

Muhokama: Mazkur tadgiqot natijalari ACE geni I/D polimorfizmining surunkali
glomerulonefrit rivojlanishida muhim genetik omil bo‘lishi mumkinligini ko‘rsatdi. D allelning
yugori chastotasi va uning kasallik xavfi bilan assotsiatsiyasi (OR=1,71; 95% CI: 1,19-2,46) RAAT
tizimining patogenezdagi rolini yana bir bor tasdiglaydi.

Ma’lumki, DD genotipi ACE fermenti yuqori faolligi bilan bog‘liq bo‘lib, angiotenzin II
konsentratsiyasining oshishiga olib keladi [1,2]. Angiotenzin 1l esa efferent arteriolalarning
torayishi, intraglomerulyar bosimning ortishi hamda mezangial proliferatsiya va fibroz jarayonlarini
faollashtiradi [3]. Natijada proteinuriya kuchayadi va buyrak funksiyasi tezroq pasayadi.

So‘nggi meta-tahlillarda ACE 1/D polimorfizmi surunkali buyrak kasalliklari va IgA-
nefropatiya bilan bog‘ligligi qayd etilgan [4,5]. Ayrim populyatsiyalarda D allel kasallikning tez
progressiyasi bilan assotsiatsiyalangan [6]. Bizning natijalarimiz ham DD genotipi proteinuriya va
kreatinin darajasining yuqoriligi bilan bog‘ligligini ko‘rsatdi, bu xalgaro ma’lumotlar bilan mos
keladi.

Shuningdek, SGN guruhida Hardy—Weinberg muvozanatidan chetlanish aniglanishi kasallik
bilan bog‘liq selektiv ta’sir yoki genetik predispozitsiya mavjudligini ko‘rsatishi mumkin [7]. Bu
holat ACE genining patogenezdagi rolini yanada chuqurroq o‘rganish zarurligini bildiradi.

Biroq tadgigotning ayrim cheklovlari mavjud: namuna hajmi nisbatan cheklangan va boshga
genetik markerlar hisobga olinmagan. Kelgusida ko‘p markazli va katta populyatsiyali tadgiqotlar
o‘tkazish magsadga muvofiq.

Umuman olganda, ACE geni I/D polimorfizmi surunkali glomerulonefrit rivojlanishi va
og‘irligi bilan bog‘liq bo‘lishi mumkin hamda prognoz marker sifatida klinik amaliyotda qo‘llanishi
ehtimoldan xoli emas.

Xulosa: Mazkur tadgiqot natijalari ACE geni 298 bp Alu (1/D) polimorfizmining surunkali
glomerulonefrit rivojlanishida muhim genetik omil ekanligini ko‘rsatdi. Tadqiqotda bemorlar
guruhida DD genotipi va D allel chastotasi nazorat guruhiga nisbatan sezilarli yugori bo‘lib, D allel
kasallik rivojlanish xavfini oshirishi aniglandi.

Genotiplar va klinik ko‘rsatkichlar o‘rtasidagi tahlillar DD genotipining proteinuriya
darajasi, arterial gipertenziya uchrash tezligi hamda kreatinin migdorining oshishi bilan ishonchli
bogligligini  tasdiqladi. =~ Hardy—Weinberg muvozanatidan biroz  chetlanish  bemorlar
populyatsiyasida genetik selektiv ta’sir yoki predispozitsiya mavjudligini ko‘rsatadi.

Olingan natijalar ACE 1/D polimorfizmining SGN og‘irligi va kasallik kechish prognozini
baholashda molekulyar marker sifatida qo‘llanishi mumkinligini bildiradi. Shu bilan birga, genetik
markerlar aniglanishi klinik amaliyotda xavf guruhlarini belgilash va individual terapiya
strategiyasini ishlab chigishda ahamiyatli bo‘lishi mumkin.

Kelajakda kattaroq populyatsiyali va ko‘p markazli tadqgiqotlar olib borilishi ACE geni
polimorfizmining SGN patogenezi va klinik prognozini yanada chuqurrog aniglash imkonini beradi.
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Abstract: This study investigates the clinical utility of cystatin C and microalbuminuria as
sensitive biomarkers for the early detection of renal dysfunction in patients diagnosed with chronic
glomerulonephritis (CGN). A total of 100 participants were enrolled, including 70 patients with
confirmed CGN and 30 age- and sex-matched healthy controls. Standard laboratory assessments
were complemented by measurements of serum cystatin C levels and urinary microalbumin
excretion. Results demonstrated that cystatin C levels increased significantly before traditional
markers such as serum creatinine, reflecting early alterations in glomerular filtration.
Simultaneously, microalbuminuria served as a reliable indicator of glomerular damage and disease
progression. The combined evaluation of cystatin C and microalbuminuria achieved a diagnostic
accuracy of 94.2%, outperforming either marker used alone. These findings suggest that integrating
both biomarkers into routine nephrological monitoring could enhance early detection, allowing
timely intervention and improved management of CGN. Moreover, early identification of renal
impairment may contribute to reducing the risk of long-term complications, slowing disease
progression, and optimizing therapeutic strategies. This study emphasizes the importance of
sensitive and specific biomarkers in nephrology and supports their broader adoption in clinical
practice. Further research on larger cohorts is recommended to validate these results and refine
reference ranges for diverse patient populations.

Keywords: Chronic glomerulonephritis, cystatin C, microalbuminuria, renal dysfunction,
early diagnosis, biomarkers, nephrological monitoring.
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ANNOTATSIYA: Ushbu tadqiqot surunkali glomerulonefrit (SGN) bilan og‘rigan
bemorlar orasida buyrak funksiyasining erta buzilishini aniglashda sistatin C va
mikroalbuminuriyaning diagnostik qgiymatini baholashga qaratilgan. Tadgigotda jami 100
ishtirokchi o‘rganilgan, ulardan 70 nafari SGN bilan kasallangan bemorlar va 30 nafari sog‘lom,
yosh va jins jihatdan moslangan nazorat guruhi bo‘lgan. An’anaviy laborator tekshiruvlar bilan bir
gatorda qondagi sistatin C darajasi va siydikdagi mikroalbumin miqdori o‘lchandi. Natijalar shuni
ko‘rsatdiki, sistatin C darajasi an’anaviy kreatinin ko‘rsatkichlaridan oldin sezilarli darajada oshadi,
bu glomerulyar filtratsiyaning erta o‘zgarishlarini aks ettiradi. Shu bilan birga, mikroalbuminuriya
glomerulyar shikastlanish va kasallikning rivojlanishini ishonchli tarzda ko‘rsatadi. Ikkala
biomarkerni birgalikda baholash 94,2% diagnostik aniqlikni ta’minladi va wularni alohida
qo‘llashdan samaraliroq ekanini namoyish etdi. Ushbu natijalar ko‘rsatadiki, sistatin C va
mikroalbuminuriya monitoringini muntazam nefrologik tekshiruvlarga Kkiritish erta aniglash
imkonini oshiradi, davolashni vaqgtida boshlash va kasallikni nazorat qilishni yaxshilaydi.
Shuningdek, erta buyrak funksiyasini aniglash uzoq muddatli asoratlar xavfini kamaytirish,
kasallikning rivojlanishini sekinlashtirish va terapevtik strategiyalarni optimallashtirishga yordam
beradi. Kengroq bemor guruhlarida qo‘shimcha tadqiqotlar o‘tkazilishi tavsiya etiladi, bu natijalarni
tasdiglash va turli populyatsiyalar uchun referens diapazonlarni aniglash imkonini beradi.

Kalit so‘zlar: Surunkali glomerulonefrit, sistatin C, mikroalbuminuriya, buyrak funksiyasi
buzilishi, erta diagnostika, biomarkerlar, nefrologik monitoring.

PAHHEE BBISIBJJEHUE NIOYEYHON HEJOCTATOYHOCTH ITPU XPOHUUYECKOM
I'/IOMEPYJIOHE®PUTE C UCITOJIB3OBAHUEM HUCTATHUHA C 1
MUKPOAJIBBYMUHYPUN
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https://orcid.org/0000-0001-9233-5067

AHHOTAIMSA: Hacrosimee wucclienoBaHWE HANpaBICHO Ha OLEHKY KIWHHUYECKOU
3HaYMMOCTH IUcTaTiHa C W MUKpOoalbOyMHHYpUM KaK YYBCTBUTEIBHBIX OHOMapKepoB st
paHHEro  BBISBICHHUS  HApylIeHHs (QYHKOUM TOYeK Yy TalMeHTOB €  XPOHUYECKUM
rnomepyioneppurom (XI'H). Bcero B wuccnemoBanuu mnpussian ydactue 100 yenmosek: 70
MAlUeHTOB C MOATBEpkAeHHBIM auarHo3oM XI'H u 30 370poBBIX JOOPOBOJIBIIEB, COTTOCTABUMBIX
no Bo3pacty u mnoiy. CraHzapTHble J1a0OpaTOpHbIE IOKa3aTeNu JOMOJHSINCh H3MEpPEHHEM
ypoBHeld muctatiHa C B CBHIBOPOTKE W COJNIEPKAaHHUS MHUKpOATbOyMHHAa B Mode. PesymbraThl
MoKa3alii, YTO YpOBeHb IMcTaTiHa C MOBBIIAETCS 3HAYUTENBHO paHbllle TPAJIUIIMOHHOTO MapKepa
— KpeaTHHMHA, OTpaXkasi paHHHE W3MEHEHHUs B (QUIbTPALMOHHON CIOCOOHOCTH KIIyOOoukoB. B TO
e BpeMsl MUKPOAJIbOYMHHYpPHUS CIIY>KUT HAJEKHBIM HMHIUKATOPOM HOBPEXKICHUS TIIOMEPYJIOB U
nporpeccupoBanusi  3aboneBanus. CoBMecTHas oOlEeHKa 000uMX MapkepoB oOecredmsa
JMarHOCTUYECKYIO0 TOYHOCTB 94,2%, 4TO IPEBOCXOIUT PE3YIbTAaThl IPUMEHEHHS KaKAO0I0 MapKepa
10 OTACTHFHOCTH. DTH JaHHBIE CBHIETEIBCTBYIOT O IIEI€CO00pa3HOCTH BKItOUeHHs IucTaTiHa C 1
MHUKPOUIbOYMUHYPHUH B PYTHHHBIH HE(POJIOTMUECKUIl MOHUTOPHHT [UIi PAHHErO BbISBICHUS
HapymeHu (yHKIIUU MOYEK, CBOCBPEMEHHOTO Havajla Tepanuu W yiaydiieHus ynpasieHus X[ H.
PanHss nmarHocTMka MOXKET CIIOCOOCTBOBATh CHM)KEHHUIO PHUCKA JIOJTOCPOUYHBIX OCIIOKHEHHH,
3aMEIJICHUIO TPOTrPECCUPOBaHMs OOJNE3HM M ONTHUMM3ALUU TEPANEBTUYECKUX CTpaTeruil.
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PexomeHaytoTcs panbpHEWIINE MCCIENOBaHMS Ha OOJBIIMX KOTropTax Uil MOATBEPIKICHHUS

pEe3yJIbTaTOB U YTOUHEHHSI peepeHCHBIX JUANa30HOB Ui Pa3IMYHbIX IPYIII MalUEHTOB.
KuroueBble cinoBa: Xponudeckuil rnmomepyinonedput, uucratud C, MUKpOaaL0yMUHYypUs,

HapyuieHne QyHKIUU 0YEK, paHHsA JUarHOCTHKa, OMOMapKephl, HEPPOIOrHUECKUA MOHUTOPHHT.

Relevance. Chronic glomerulonephritis (CGN) is a progressive and multifactorial renal
disorder characterized by persistent glomerular inflammation, immune-mediated injury, and the
gradual development of glomerulosclerosis. Over time, these pathological changes may lead to
irreversible nephron loss and progression to chronic kidney disease (CKD). According to the
KDIGO 2023 Clinical Practice Guidelines, CKD affects approximately 8-10% of the global
population, with glomerular diseases accounting for a substantial proportion of cases. The
increasing prevalence of hypertension, diabetes mellitus, and autoimmune disorders further
contributes to secondary glomerular injury, emphasizing the importance of early identification and
prevention of renal damage. [3,4].

Despite significant advances in nephrology, early detection of renal dysfunction remains a
major clinical challenge. Serum creatinine and estimated glomerular filtration rate (eGFR) are
traditionally used as primary indicators of kidney function; however, serum creatinine levels
typically increase only after more than 50% of glomerular filtration capacity has been lost, limiting
its sensitivity for detecting subclinical renal impairment [5,7]. In addition, creatinine concentrations
are influenced by muscle mass, dietary intake, age, and sex, which further reduces its diagnostic
accuracy in early disease stages.

In contrast, cystatin C—a 13-kDa low-molecular-weight cysteine protease inhibitor
produced at a constant rate by all nucleated cells—offers several advantages as an endogenous
marker of renal function. It is freely filtered by the glomeruli and almost completely reabsorbed and
metabolized in the proximal tubules, without tubular secretion or extrarenal elimination.
Consequently, serum cystatin C levels reflect even subtle reductions in glomerular filtration rate
earlier and more accurately than serum creatinine. Numerous studies have demonstrated a strong
correlation between cystatin C and measured GFR, confirming its utility in detecting early renal
dysfunction in various glomerular diseases [2,6].

Microalbuminuria represents another valuable biomarker for early renal injury and is
defined as urinary albumin excretion ranging from 30 to 300 mg/day. It reflects increased
permeability of the glomerular basement membrane and early endothelial dysfunction. Importantly,
microalbuminuria is not only an indicator of structural renal damage but is also recognized as an
independent risk factor for cardiovascular morbidity and mortality [8].

In chronic glomerulonephritis, the appearance of microalbuminuria often precedes overt
proteinuria and correlates with histopathological changes such as mesangial expansion and
basement membrane thickening. Therefore, its detection provides a valuable window of opportunity
for early intervention and renal protection.

Given the progressive nature of CGN and the limitations of conventional renal markers, the
combined assessment of cystatin C and microalbuminuria holds great potential for improving the
early diagnosis of renal dysfunction. Identifying subtle changes in renal filtration and glomerular
permeability before irreversible damage occurs may allow clinicians to initiate timely therapy,
adjust immunosuppressive regimens, and prevent progression to end-stage renal disease (ESRD)
[6,7].

Consequently, this study was designed to evaluate the clinical utility and diagnostic
accuracy of cystatin C and microalbuminuria as early biomarkers of renal impairment in patients
with chronic glomerulonephritis, with the ultimate goal of enhancing early detection, guiding
therapeutic decisions, and improving long-term renal outcomes.

Research objective. The primary objective of this study was to evaluate the diagnostic
significance and clinical utility of serum cystatin C and urinary microalbuminuria as early
biomarkers of renal dysfunction in patients with chronic glomerulonephritis (CGN).
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Materials and methods. A total of 100 participants were enrolled in this cross-sectional
study conducted at the Nephrology Department of the Khorezm Regional Clinical Hospital between
2024 and 2025. The study population consisted of 70 patients with a confirmed diagnosis of chronic
glomerulonephritis (main group) and 30 age- and sex-matched healthy volunteers (control group).
Patients with diabetes mellitus, arterial hypertension, chronic heart failure, or a history of renal
transplantation were excluded.

Serum creatinine levels were measured using an enzymatic colorimetric method, while
serum cystatin C concentrations were determined by immunonephelometry. Urinary microalbumin
excretion was quantified using an immunoturbidimetric assay. Estimated glomerular filtration rate
(eGFR) was calculated using the CKD-EPI equation. Statistical analysis was performed using SPSS
version 26.0. Pearson correlation coefficients were used to assess associations between variables,
and Student’s t-test was applied for intergroup comparisons. A p-value < 0.05 was considered
statistically significant.

Results. A total of 100 individuals were included in the analysis, comprising 70 patients
with chronic glomerulonephritis and 30 healthy controls. The mean age of patients with CGN was
44.1 + 10.7 years, which did not differ significantly from that of the control group (42.3 + 9.8 years;
p > 0.05). The sex distribution was balanced, and no significant differences were observed in body
mass index or baseline blood pressure between the groups.

Based on eGFR values, patients with CGN were stratified into early-stage (> 90 ml/min/1.73
m?), moderate-stage (60-89 ml/min/1.73 m?), and advanced-stage (< 60 ml/min/1.73 m?) disease.
Progressive and statistically significant changes were observed in serum creatinine, cystatin C,
eGFR, and urinary microalbumin excretion across disease stages.

Table 1 Biochemical and renal function parameters

Control Early CGN Moderate Advanced

Parameter (n=30) (n=25) | CGN (n=25) | CGN (n=20) | P-value
Serumcreatinine | ¢, ) g9 | 9864121 | 1342+165 | 201.84253 |  <0.001
(umol/l)
Cystatin C (mg/l) | 0.83 £0.11 1.12+0.15 1.54+0.19 1.96 £ 0.24 <0.001
eGFR
(imin/L 73me) | 1052128 | 8644109 | 61885 39.6+7.1 <0.001
Serum urea 52+08 63+10 78+13 10.6 + 1.9 <0.001
(mmol/l)
Microalbuminuria
(ma/day) 18.7+46 | 523+137 | 1285+284 | 2254+ 459 <0.001

As shown in Table 1, clear stepwise changes were observed in all studied indicators as the
severity of CGN increased.

In the control group, mean serum creatinine was 82.4 umol/l, cystatin C 0.83 mg/l, and daily
urinary albumin excretion 18.7 mg/day, reflecting normal renal function.

In early-stage CGN, although serum creatinine increased slightly to 98.6 umol/L, cystatin C
rose more noticeably to 1.12 mg/l, and microalbuminuria tripled to 52.3 mg/day (p < 0.001).
Despite eGFR still being within the lower limit of normal (86.4 ml/min/1.73 m?), these findings
already signaled early renal filtration decline.

In moderate-stage CGN, creatinine reached 134.2 pmol/L and cystatin C 1.54 mg/l, with a
marked decrease in eGFR (61.8 ml/min/1.73 m?) and microalbuminuria rising to 128.5 mg/day.
These changes indicate both functional and structural renal impairment.

In advanced CGN, all parameters worsened significantly: creatinine exceeded 200 pumol/l,
cystatin C approached 2 mg/l, eGFR dropped to 39.6 ml/min/1.73 m?, and microalbuminuria
reached 225 mg/day. These progressive changes indicated that cystatin C and microalbuminuria
increase proportionally to renal deterioration, preceding the sharp rise in creatinine levels.
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Cystatin C levels began to increase significantly even at the early stage of CGN (1.12 + 0.15
mg/l vs 0.83 = 0.11 mg/l in controls, p < 0.001), while serum creatinine remained within normal
range at this stage. As disease progressed, both cystatin C and microalbuminuria rose in parallel
with declining eGFR. The strongest elevation was observed in advanced CGN, where cystatin C
reached 1.96 + 0.24 mg/l and microalbuminuria exceeded 225 mg/day.

A comprehensive correlation matrix revealed significant interrelationships among the
studied biomarkers:

Table 2. Correlation matrix of renal function biomarkers in chronic
glomerulonephritis

Parameter Pair C%g{ég:gﬂf ?r) S|gn|(fr|)r);ance Association Type
Cystatin C — eGFR -0.79 <0.001 Strong negative
Microalbuminuria— eGFR —0.76 <0.001 Strong negative
Cystatin C — Microalbuminuria 0.71 <0.001 Strong positive

Creatinine — eGFR —0.68 <0.001 Moderate negative

Urea — Cystatin C 0.66 <0.001 Moderate positive

These correlations indicate that both cystatin C and microalbuminuria reliably reflect early
renal impairment, with cystatin C being a direct marker of filtration loss and microalbuminuria
reflecting glomerular structural damage.

When patients were subdivided by CGN duration, cystatin C showed progressive elevation
even in those with <3 years of disease (1.06 + 0.13 mg/l), compared to those with >8 years (1.85 +
0.22 mg/l, p < 0.001). Microalbuminuria showed a similar trend, suggesting that both markers can
reflect not only functional but also chronic structural progression of renal injury.

Additionally, mild normocytic anemia and elevated serum urea levels were found in patients
with cystatin C > 1.5 mg/l, supporting the onset of metabolic manifestations at early stages of
dysfunction.

Receiver Operating Characteristic (ROC) curve analysis was performed to evaluate the
ability of each biomarker to detect early renal dysfunction (defined as eGFR < 90 ml/min/1.73 m?):

Table 3. Diagnostic accuracy of individual and combined renal biomarkers

e e Diagnostic
Biomarker | AUC (95% Cly | Sersitivity | Specificity | Cut-off accguracy
(%) (%) value (%)
Creatinine 0.73(0.66-0.81) 65.2 87.9 106 76.5
pmol/1
Cystatin C 0.90 (0.85-0.95) 88.6 92.3 1.05 mg/I 90.4
Microalbuminuria | 0.85(0.78-0.91) 82.1 88.5 40 mg/day 85.3
Combined
(Cystatin C + 0.94 (0.90-0.97) 915 96.1 — 94.2
Microalbuminuria)

The combined biomarker model demonstrated the highest predictive performance (AUC =
0.94), confirming that the integration of cystatin C and microalbuminuria yields superior diagnostic
precision for subclinical renal dysfunction compared to conventional creatinine-based evaluation.

Clinical subgroup analysis: Hypertensive patients (n=28) within the CGN group showed
significantly higher microalbuminuria levels (168.2 £ 32.5 mg/day) than normotensive patients
(102.7 £ 20.4 mg/day; p < 0.01).

e Proteinuria > 1 g/day was associated with elevated cystatin C (1.72 = 0.19 mg/l) and lower
eGFR (49.3 + 8.2 ml/min/1.73m?; p < 0.001).
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o Patients with longer disease duration (>8 years) demonstrated both structural (increased
albumin excretion) and functional (declined GFR) deterioration, supporting the chronic
progression of glomerular damage.

Discussion. The present study evaluated the diagnostic utility of cystatin C and
microalbuminuria for early detection of renal dysfunction in patients with chronic
glomerulonephritis (CGN). Our findings indicate that these biomarkers are more sensitive and
specific indicators of early renal impairment compared with traditional serum creatinine
measurements [2,7].

Serum cystatin C levels began to rise significantly even in the early stages of CGN when
serum creatinine remained within the normal range. This observation suggests that cystatin C
reflects minimal declines in glomerular filtration rate (GFR) before conventional laboratory
parameters become abnormal. A strong inverse correlation between cystatin C and eGFR (r = -0.79,
p < 0.001) further confirms its diagnostic value as a marker of early filtration dysfunction [2,8].
These results are consistent with previous studies, which demonstrated that cystatin C is less
affected by muscle mass, diet, or age, making it a reliable endogenous marker of kidney function
[2,5].

Microalbuminuria was also significantly elevated in both early and moderate stages of CGN,
indicating alterations in glomerular membrane permeability. This finding aligns with prior reports
emphasizing that microalbuminuria is not only an early marker of glomerular injury but also a
prognostic factor for chronic kidney disease (CKD) progression [5,7].

Combining cystatin C with microalbuminuria in the present study improved diagnostic
accuracy to 94.2%, reflecting their complementary roles: cystatin C captures functional decline,
while microalbuminuria indicates structural damage [7,9]. ROC curve analysis further demonstrated
that cystatin C had superior discriminative ability (AUC = 0.90) compared to serum creatinine
(AUC = 0.73), confirming its advantage in detecting early renal injury [1,6].

Subgroup analysis revealed that patients with hypertension and longer disease duration
exhibited higher cystatin C and microalbuminuria levels, suggesting that hemodynamic stress and
chronic inflammation accelerate renal structural and functional deterioration [3,4]. These
observations support the dual mechanisms of glomerular damage-immunologic and hemodynamic-
previously described in the literature [3,6].

In summary, cystatin C and microalbuminuria provide valuable clinical insights into early
CGN progression. Regular assessment of these biomarkers may facilitate timely diagnosis, allow
early therapeutic intervention, and help prevent irreversible nephron loss, thereby improving long-
term renal outcomes [2,7,8].

Conclusion. Cystatin C is a highly sensitive and reliable biomarker for the early detection of
renal dysfunction in patients with chronic glomerulonephritis, demonstrating significant elevation
even in the initial stages of the disease, prior to changes in serum creatinine levels.
Microalbuminuria reflects early structural damage to the glomerular basement membrane and
correlates closely with disease duration and declining eGFR.

The combined assessment of cystatin C and microalbuminuria substantially improves
diagnostic accuracy, enabling the identification of subclinical renal impairment that may not be
detected by conventional biomarkers. Incorporation of these markers into routine nephrological
practice may facilitate early diagnosis, support timely therapeutic intervention, slow the progression
of chronic kidney disease, and help prevent progression to end-stage renal disease (ESRD).
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Abstract. This article presents a clinical case of a successful Ross procedure in the “total root
replacement” variant performed in a 13-year-old patient with a history of prior aortic valve
intervention. The patient was diagnosed with congenital heart disease, aortic valve restenosis,
annular hypoplasia, and subvalvular membrane stenosis. The right ventricular outflow tract was
reconstructed using an EVROSS 23 synthetic conduit. Postoperative echocardiography showed
preserved systolic function and normalized pressure gradients. The Ross procedure is considered a
physiologically favorable and long-term alternative without the need for lifelong anticoagulation in
such patient populations.

Keywords. Ross procedure, aortic valve, reoperation, congenital heart defect, EVROSS
conduit, autograft, cardiac surgery.
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AHHOTanusA. B crarbe NpencTaBieH KIMHUYECKUH CIIy4ail YCIIEIIHOIO BBIIIOJIHEHUS
omeparuu Pocca B Bapumanrte «total root replacement» y 13-71erHero mar@eHTa ¢ aHaMHE30M
MPEIBIIYIIEer0 BMEIIATEIbCTBA HA AaOPTAJBLHOM KjamaHe. Y IalueHTa JAHarHOCTUPOBAHBI
BPOKIACHHBIN MOPOK CEpJilla, PECTEHO3 AOPTAIBHOTO KiamaHa, runoriazus GuOpo3HOro Koibla U
cyOKJIanaHHBI MEMOpPaHO3HBIM CTEHO3. PEKOHCTPYKITMS BBIXOIHOTO TPaKTa MPABOTO JKEITYyJ0YKa
BBIMIOJITHEHA C HMCIOJB30BaHUMEM cuHTeTHdeckoro konmyuta EVROSS 23. IlocneomneparuonHas
sxokapauorpadus  MPOJSMOHCTPHPOBAIA  COXPAHEHHYIO  CHCTOJMYCCKYHO  (QYHKIUIO U
HOpMaIHM3aIUI0 TpajaueHToB naBieHus. Onepauust Pocca paccmarpuBaercss Kak (pU3MOIOTHYECKU
OJlaronpusATHas JOJNTOCPOYHAs aJbTepHATHBA, HE TPeOyromas MOKU3HCHHONW aHTUKOATYJISTHTHON
Tepanuu y 1aHHOW KaTeropuu MalueHTOB.

KaloueBble ciaoBa. omeparnus Pocca, aopranpHbIi  KiamaH, [OBTOpHAas —orepanus,
BPOXKAEHHBIN OOk cepana, KouayuT EVROSS, ayrorpadt, kapauoxupyprus.
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Annotatsiya. Ushbu maqolada aorta klapanida o‘tkazilgan jarroxlik amaliyotidan mavjud 13
yoshli bemorda “total root replacement” variantida bajarilgan Ross operatsiyasining muvaffaqiyatli
klinik holati tagdim etilgan. Bemorda tug‘ma yurak nuqgsoni, aorta klapani restenozisi, annulus
gipoplaziyasi va subvalvulyar membrana stenozi aniqlangan. O‘ng qorincha chiqish yo‘li EVROSS
23 sintetik konduiti yordamida rekonstruksiya qilindi. Operatsiyadan keyingi exokardiyografiya
sistolik funksiyaning saglanganini va bosim gradientlarining normallashganini ko‘rsatdi. Ross
operatsiyasi bunday bemorlar guruhida umrbod antikoagulyant terapiyani talab gilmaydigan
fiziologik jihatdan qulay uzoq muddatli alternativ usul hisoblanadi.

Kalit so‘zlar: Ross operatsiyasi, aorta klapani, gayta operatsiya, tug‘ma yurak nuqsoni,
EVROSS konduiti, autograft, kardiojarrohlik.
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Introduction

Aortic valve defects, particularly congenital stenosis, annular hypoplasia, and postoperative
restenosis, are of great importance in cardiovascular surgery, especially in young patients. Aortic
stenosis is one of the most severe heart defects, characterized by left ventricular outflow tract
obstruction. If not treated promptly and correctly, it leads to left ventricular hypertrophy, heart
failure, and life-threatening arrhythmias [1]. These patients typically require surgical intervention in
childhood or adolescence. In the early stages, resection of the subvalvular membrane, valvulotomy,
or valve replacement with bioprosthetic valves are used. However, these methods do not provide a
satisfactory long-term prognosis, and patients may require repeat surgeries [2].

When using mechanical prostheses in young patients, the patient requires lifelong
anticoagulant therapy, which increases the risk of bleeding and creates additional clinical challenges
during pregnancy, trauma, or surgery [3]. Bioprostheses, on the other hand, degenerate rapidly in
young patients and often require replacement within 5-10 years [4]. Therefore, the search for
physiological, growth-promoting, and long-term solutions has become an important challenge,
especially for children and adolescents

The Ross procedure is a valve replacement technique in which the patient’s native pulmonary
valve is transplanted into the aortic position. This method was first described in 1967 by Donald
Ross. Owing to its ability to preserve physiological hemodynamics, allow for somatic growth of the
valve, and ensure excellent tissue compatibility, the Ross procedure is considered one of the most
appropriate alternatives, particularly in young patients.

Following transplantation, the pulmonary autograft functions as living autologous tissue and
maintains long-term durability in the aortic position. Importantly, it does not provoke an
immunologic rejection response, which significantly reduces the likelihood of reoperation.

In addition, the Ross procedure eliminates the need for lifelong anticoagulation with warfarin
or other anticoagulant agents. This significantly improves quality of life and represents a major
advantage for young patients, women of childbearing age, athletes, and individuals planning
pregnancy.

Clinical studies have demonstrated that, following the Ross procedure, patients exhibit more
physiological left ventricular outflow dynamics compared with those receiving conventional
prosthetic valve replacements. Moreover, left ventricular ejection fraction is generally preserved
and remains stable over time.

The “total root replacement” variant of the Ross procedure, which involves complete
transplantation of the pulmonary root, is more complex and technically demanding. Nevertheless, it
provides superior long-term stability and favorable outcomes at the anastomotic sites [10]. In
addition, reconstruction of the right ventricular outflow tract (RVOT) using EVROSS or other
synthetic conduits contributes to long-term preservation of prosthetic valve function in the
pulmonary position [11].

Thus, in patients who have previously undergone surgical intervention on the aortic valve and
require reoperation, the Ross procedure represents an important clinical alternative based on a
physiological approach and characterized by high efficacy.

This case report presents the first successful application of the “total root replacement” variant
of the Ross procedure in a 13-year-old patient at the Medion Innovation Cardiac Surgery Center.

Study Objective

The primary objective of this clinical observation is to evaluate the efficacy and safety of the
Ross procedure in patients who have previously undergone surgical interventions on the aortic
valve (including valve replacement, reconstruction, or subaortic membrane resection). The study
aims to assess the role of the Ross procedure in restoring the function of the cardiac valvular
apparatus, its impact on postoperative hemodynamic parameters, and its advantages regarding long-
term outcomes.
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Special attention is given to the use of this procedure in young patients as a physiologically
justified approach, providing improved quality of life, eliminating the need for long-term
anticoagulant therapy, and reducing the likelihood of repeat surgical interventions. In addition, the
benefits of using the patient’s own pulmonary valve as an autograft are evaluated, including
immunologic compatibility, growth potential of the valve tissue, and preservation of dynamic
stability in the heart’s outflow tracts.

Clinical Case

A 13-year-old female patient with a congenital heart defect was admitted to the Medion
Innovation Cardiac Surgery Center. Her medical history included a previous aortic valve
intervention. Examination revealed aortic valve restenosis, hypoplasia of the aortic annulus, and
recurrent stenosis following subaortic membrane resection.

Multislice computed tomography (MSCT) showed marked left ventricular myocardial
hypertrophy, chamber dilation, fibrotic changes of the aortic valve leaflets, and bilateral anomalous
origin of the coronary arteries from the right coronary sinus.

Transthoracic echocardiography demonstrated severe left ventricular outflow tract
obstruction, with a systolic pressure gradient of 75.8 mmHg and a calculated aortic valve area of
0.72 cm?. Despite pronounced left ventricular wall hypertrophy, contractile function of both
ventricles was preserved and balanced.

Surgical Intervention

The patient underwent a Ross procedure in the “total root replacement” modification, in
which her native intact pulmonary valve was used as an autograft and transplanted into the aortic
position.

The right ventricular outflow tract (RVOT) was reconstructed using a 23-mm EVROSS
synthetic conduit. During surgery, temporary cardiac arrest was induced, and cardioplegia with
myocardial cooling using an ice-cold solution was performed to prevent ischemic injury. The
fibrotic aortic valve was completely excised. The pulmonary autograft was then anatomically
implanted into the aortic root position, and the coronary arteries were reimplanted into the wall of
the transplanted autograft.

Reconstruction of the RVOT was completed by creating an anastomosis with the EVROSS 23
conduit, ensuring full restoration of blood flow. The total duration of cardiopulmonary bypass
(CPB) was 144 minutes, with a myocardial ischemia time of 95 minutes.

Results

Postoperative echocardiography showed satisfactory cardiac functional parameters.

End-diastolic volume (EDV) was 70 mL, end-systolic volume (ESV) 32 mL, stroke volume
(SV) 34 mL, and ejection fraction (EF) 54%, indicating preserved and stable left ventricular systolic
function.

1stimage: Opening of the 2nd image: Pulmonary 3d image: Transfer of the

aortic root and the artery autograft pulmonary autograft to the

beginning of the Ross aortic position.

procedure.
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The patient’s early postoperative rehabilitation period was uneventful. Given the stable
overall condition and satisfactory hemodynamic parameters, the patient was discharged from the
hospital on postoperative day 7 in good clinical condition.

Discussion

The obtained clinical and echocardiographic results are consistent with previously published
data regarding the hemodynamic performance and safety of the Ross procedure in pediatric and
adolescent patients. In the present case, the postoperative systolic pressure gradient across the
autograft in the aortic position was 9 mmHg, which falls within the range of 5-12 mmHg reported
in major clinical series (David et al., 2023; Mazine et al., 2016). Preservation of left ventricular
ejection fraction (54%) further confirms adequate early functional adaptation of the pulmonary
autograft.

Long-term data published by David et al. (2023) demonstrated sustained autograft durability
and low rates of reintervention over a 25-year follow-up period in carefully selected patients.
Similarly, El-Hamamsy et al. (2009) reported favorable hemodynamic outcomes and stable
ventricular function in pediatric populations undergoing the Ross procedure. The early
postoperative findings in our case are in agreement with these observations.

With regard to right ventricular outflow tract (RVOT) reconstruction, systematic analysis by
Hulsebos et al. (2019) showed satisfactory early performance of RVOT conduits, although late
conduit degeneration remains a recognized cause of reintervention. In the present case, the pressure
gradient across the synthetic conduit was 16 mmHg, without evidence of significant obstruction,
which corresponds to acceptable early postoperative parameters described in the literature.

At the same time, previous studies have highlighted potential long-term complications of the
Ross procedure, including autograft dilatation and neoaortic regurgitation (Starnes et al., 2022).
Therefore, despite favorable early outcomes, careful long-term echocardiographic follow-up
remains essential.

Overall, the clinical and hemodynamic results obtained in this case are concordant with
international literature and further support the Ross procedure as a physiologically justified and
effective surgical strategy in young patients requiring reoperation on the aortic valve.

Conclusion

The analysis of the accumulated clinical data and the early postoperative outcomes observed
in the patient confirm that the Ross operation represents a clinically appropriate, safe, and effective
alternative approach for patients who have previously undergone aortic valve interventions,
providing favorable long-term results.

Particularly in young patients, this approach allows for maximal preservation of normal
cardiac physiological function, renewal of natural hemodynamics, and improvement of quality of
life.
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By transplanting the patient’s own pulmonary valve into the aortic position as a pulmonary
autograft, the valve retains a high degree of growth potential, elasticity, and adaptability, ensuring
durable function over many years.

In the postoperative period, a significant reduction in the left ventricular outflow tract
pressure gradient, preservation of ejection fraction, and rapid hemodynamic stabilization
demonstrate the effectiveness of this method.

Furthermore, the Ross operation completely eliminates the need for lifelong anticoagulant
therapy, representing an important clinical advantage by reducing the risk of bleeding and allowing
safe pregnancy planning, normal growth, and an active lifestyle.

The reduced risk of thromboembolic complications, immunologic compatibility, and the
prevention of valve degeneration through autotransplantation further reinforce the advantages of the
Ross operation compared with other valve replacement methods.

Particularly in patients who have previously undergone aortic valve surgery and require
reoperation—especially in children and adolescents—the Ross operation serves as an optimal
strategic solution. In the presented clinical case, the “total root replacement” variant of the
procedure, combined with reconstruction of the right ventricular outflow tract using an EVROSS
synthetic conduit, demonstrated a harmonious integration of technical precision and practical
outcomes. This underscores the need for broader implementation of the Ross procedure in
specialized cardiac centers.

References:

1. Aboud, A., Charitos, E. I., Fujita, B., Stierle, U., & Reil, J. C. (2015). Hemodynamic
performance after the Ross procedure: A comparative echocardiographic study. The Annals of
Thoracic Surgery, 100(3), 911-917. https://doi.org/10.1016/j.athoracsur.2015.04.059

2. Bouhout, I., Ghoneim, A., Poirier, N., & El-Hamamsy, I. (2015). Long-term outcomes of
the Ross procedure in young and middle-aged adults. Journal of Thoracic and Cardiovascular
Surgery, 149(3), S22-S28. https://doi.org/10.1016/j.jtcvs.2014.12.005

3. Brown, J. W., Rodefeld, M. D., Ruzmetov, M., & Turrentine, M. W. (2011). Reoperations
on the aortic valve in children: Re-repair or replacement? The Annals of Thoracic Surgery, 91(6),
1952-1958. https://doi.org/10.1016/j.athoracsur.2010.12.021

4. Butchart, E. G., Payne, N., Li, H. H., Buchan, K., & Grunkemeier, G. L. (2001). Better
anticoagulation control improves survival after mechanical aortic valve replacement. Heart, 85(5),
579-584. https://doi.org/10.1136/heart.85.5.579

5. David, T. E., David, C. M., Manlhiot, C., & Ouzounian, M. (2023). Long-term outcomes of
the Ross procedure: A 25-year experience. The Journal of Thoracic and Cardiovascular Surgery,
165(1), 250-258. https://doi.org/10.1016/j.jtcvs.2022.02.009

6. EI-Hamamsy, 1., Clark, L., Stevens, L., Sarang, Z., Melina, G., & Yacoub, M. H. (2009).
Pulmonary autograft in children: Clinical outcomes and hemodynamic performance. Journal of
Thoracic and Cardiovascular Surgery, 137(4), 857-862. https://doi.org/10.1016/j.jtcvs.2008.11.007

7. Hulsebos, R. G. T., Klieverik, L. M. A., Mokhles, M. M., & Takkenberg, J. J. M. (2019).
Performance of RVOT conduits in Ross patients: A systematic review and meta-analysis. European
Journal of Cardiothoracic Surgery, 56(6), 1089-1097. https://doi.org/10.1093/ejcts/ezz118

8. Mazine, A., EI-Hamamsy, 1., Verma, S., & Peterson, M. D. (2016). Ross procedure in the
era of aortic valve repair: A contemporary review. Circulation, 134(8), 587-597.
https://doi.org/10.1161/CIRCULATIONAHA.115.019226

9. Otto, C. M., Nishimura, R. A., Bonow, R. O., Carabello, B. A., & Erwin, J. P. (2021). 2020
ACC/AHA guideline for the management of patients with valvular heart disease. Journal of the
American College of Cardiology, 77(4), e25-197. https://doi.org/10.1016/j.jacc.2020.11.018

10. Ross, D. (1967). Replacement of aortic valve with pulmonary autograft. The Lancet,
2(7523), 956-958. https://doi.org/10.1016/S0140-6736(67)90794-5

57


https://doi.org/10.1016/j.athoracsur.2015.04.059
https://doi.org/10.1016/j.jtcvs.2014.12.005
https://doi.org/10.1016/j.athoracsur.2010.12.021
https://doi.org/10.1136/heart.85.5.579
https://doi.org/10.1016/j.jtcvs.2022.02.009
https://doi.org/10.1016/j.jtcvs.2008.11.007
https://doi.org/10.1093/ejcts/ezz118
https://doi.org/10.1161/CIRCULATIONAHA.115.019226
https://doi.org/10.1016/j.jacc.2020.11.018
https://doi.org/10.1016/S0140-6736(67)90794-5

UZMED RESEARCH
XALOARO LAY JURNAL | MEXZYHAPOILHEIH HAYUHSIA XYPHAT | INTERNATIONAL JOURNAL

11. Sievers, H. H., Stierle, U., Charitos, E. I., & Moritz, A. (2010). Five-year results after a
Ross procedure: A single-center experience. European Journal of Cardiothoracic Surgery, 37(4),
788-793. https://doi.org/10.1016/j.ejcts.2009.09.005

12. Yacoub, M. H., & Klieverik, L. M. A. (2008). Pulmonary autograft aortic valve
replacement: An expanding role. Nature Clinical Practice Cardiovascular Medicine, 5(1), 20-21.
https://doi.org/10.1038/ncpcardio1040

13. Starnes, V. A., Bowdish, M. E., Woo, Y. J.,, & Pacifico, A. D. (2022). The Ross
procedure: Indications, techniques, and results in 2022. Seminars in Thoracic and Cardiovascular
Surgery, 34(2), 217-227. https://doi.org/10.1053/j.semtcvs.2022.02.001

14. Dvir, D., Webb, J. G., Bleiziffer, S., Pasic, M., & Barbanti, M. (2014). Transcatheter
aortic valve implantation in failed bioprosthetic valves. Journal of the American Medical
Association, 312(2), 162-170.

58


https://doi.org/10.1016/j.ejcts.2009.09.005
https://doi.org/10.1038/ncpcardio1040
https://doi.org/10.1053/j.semtcvs.2022.02.001

UZMED RESEARCH
XALOARO LAY JURNAL | MEXZYHAPOILHEIH HAYUHSIA XYPHAT | INTERNATIONAL JOURNAL Ne1 | 2026

UZMED RESEARCH XALQARO ILMIY JURNALI
MEXOYHAPOHbIA HAYYHbIW XXYPHAI UZMED RESEARCH

INTERNATIONAL JOURNAL UZMED RESEARCH

The journal publishes original research articles, reviews, clinical case reports, and short communications, all undergoing peer review.

YJK: 0009-0000-3844-8079

OCOBEHHOCTH UMMYHOI'JIOBYJIMHOBOI'O CTATYCA HOBOPOKAEHHBIX,
HNEPEHECHIMX BHYTPUYTPOBHOE INEPEJINBAHUE KPOBU B
AHTEHATAJIBHOM IIEPUOJE.

Myxammaaxyxa AMMHA AHBapyJLJ1a KH3H
Eurasian Multidisciplinary University, crynentka
TamikenT, Y30ekucran
A0497037@gmail.com
CanumoBa Kamouia ApudaxanoBHa
Bpau aky1ep-ruHeKosIor 4aCTHOTO [IEHTPA )KEHCKOT0 310pOoBbs «Ayol Care»

TamikenT, Y30ekucran
karifdjanova@mail.ru

Ka660opoB Yiyroek YzakoBuu

DSc, nouent, ¢peranbHbI XUpypr

Pecnybnukanckuii nepuHaTanbHbIN LHEHTp, TalkeHT, ¥Y30ekucTan
uljab@mail.ru

AHHOTanusi; B cratbe npencTaBIEHBI PE3yJbTaThl OLIEHKH IIOKAa3aTelled BPOXKIECHHOTO
TYMOPAJIbHOTO UMMYHHUTETA B yIIOBUHHON KPOBU HOBOPOXJIECHHBIX C T€MOJIUTHUYECKOIN 0O0JIE3HbIO,
NEPEeHEeCIINX  BBICOKOTEXHOJIOIMYHbIE  (eTaabHbIE ONEpallud BO BpeMs OepeMEHHOCTH.
UccnenoBanus mpoogunuchk B PecnyOnukaHckoM nepuHaTanbHOM LeHTpe B 2024 rony. B
UCCIIEIOBaHUU MPUHSAIM ydacTHe 70 HOBOPOXKJIEHHBIX, KOTOPbIe ObIIN pa3jieneHsl Ha 3 Tpymmnsl. 1-51
OCHOBHAasl Ipylma CcOCTosla U3 25 HOBOPOXKJIEHHBIX C T'€MOJIMTUYECKON O0JIe3HbIO, MEPEHECIINX
OTIEpALIMI0 «BHYTPUYTPOOHOE BHYTPUCOCYAUCTOE NEpEeNMBaHUE KPOBH IIOLY» B aHTEHATAIbHOM
nepuoje; 2-s1 TpyNna CpaBHEHUS M3 25 HOBOPOXKACHHBIX C TIEMOJUTHUECKONW OO0JIE3HBIO HE
NOJBEpraBIIuXcs (eTambHONH XUPYPIUU B aHTEHATAJILHOM MEPHUOAE; U 3-1 KOHTPOJIbHAS TpyIMNa U3
20 310pOBBIX HOBOPOXKIEHHBIX. MIMMyHOJIOTMYECKHE HCCIIEIOBAaHUs MpOoBOAMUIUCh B MHCTHTYTE
UMMYHOJIOTHH AkajemMuu Hayk PecryOnuku Y3OekuctaH. YpoeHb |G y HOBOpPOXKAECHHBIX B
rpynne cpaBHEHUs ObLI TOCTOBEPHO IMOBBIIIEH B 1,4 pa3a 1o OTHOIIEHHIO K KOHTPOJIbHOM TpyIime, a
ypoBaH IgA u IgM Ttaxke ObUIM JAOCTOBEPHO MOBBINIEHHI B 2,3 W 2,2 pa3a COOTBETCTBEHHO IO
OTHOIIEHWIO K 3II0pOBBIM HOBOpOXAeHHBIM. [lokazatemu 1gG, IgA, IgM B ocHoBHO# Tpyrmme
HOBOPOXXKJICHHBIX, K KOTOPbIM MPUMEHSITUCH (eTaTbHbIE TEXHOJOTHH JOCTOBEPHO HE OTIMYAIUCH
OT TOKa3aTesiell 3710pOBOI KOHTPOJIbHOM rpynmbl. DeTalbHble TEXHOJIOTHHU HE TOJBKO YIyYILIAIOT
reMaToJIOrMYecKUe TI0Ka3aTed KPOBHM IUIOAA, HO M YJIY4YIIalOT IOKAa3aTeld T'yMOPalbHOIO
MMMYHHUTETa HOBOPOXKIACHHOI'O TOCTIE POKJIEHHS, B YACTHOCTH, CIIOCOOCTBYIOT CHUYKEHUIO YPOBHS
IgG, IgA u IgM. Bce 3TO cBHIETENBCTBYET O CHIDKEHHH BOCHAIUTENBHOTO IOTCHIMANA U
npeoTBpaaeT GopMUPOBAHNE UMMYHOAE(PUIIUTHOIO COCTOSHUS IPU POXKACHUU.
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IMMUNOGLOBULIN STATUS FEATURES IN NEWBORNS WHO UNDERWENT
INTRAUTERINE BLOOD TRANSFUSION DURING THE ANTENATAL PERIOD
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Tashkent, Uzbekistan
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Obstetrician-gynecologist, private women’s health center “Ayol Care”
Tashkent, Uzbekistan
E-mail: karifdjanova@mail.ru
Jabborov Ulugbek Uzakovich
DSc, Associate Professor, Fetal Surgeon
Republican Perinatal Center, Tashkent, Uzbekistan
E-mail: uljab@mail.ru

Abstract: The article presents the results of evaluating the indices of innate humoral
immunity in the umbilical cord blood of newborns with hemolytic disease who underwent high-tech
fetal surgeries during pregnancy. The studies were conducted at the Republican Perinatal Center in
2024. A total of 70 newborns participated in the study and were divided into 3 groups. The 1st main
group consisted of 25 newborns with hemolytic disease who underwent the "intrauterine
intravascular blood transfusion to the fetus" operation in the antenatal period ; the 2nd comparison
group included 25 newborns with hemolytic disease who did not undergo fetal surgery in the
antenatal period ; and the 3rd control group consisted of 20 healthy newborns. Immunological
studies were performed at the Institute of Immunology of the Academy of Sciences of the Republic
of Uzbekistan. The IgG level in the newborns of the comparison group was significantly increased
by 1.4 times relative to the control group, while the IgA and IgM levels were also significantly
increased by 2.3 and 2.2 times, respectively, relative to the healthy newborns. The IgG, IgA, and
IgM indices in the main group of newborns, to whom fetal technologies were applied, did not differ
significantly from those of the healthy control group. Fetal technologies not only improve the
hematological indices of fetal blood but also improve the indices of humoral immunity in the
newborn after birth; in particular, they contribute to a decrease in the levels of IgG, IgA, and IgM.
All of this indicates a decrease in inflammatory potential and prevents the formation of an
immunodeficiency state at birth.

Keywords: Immunoglobulins, Rh-immunization, hemolytic disease of the newborn (HDN),
intrauterine blood transfusion (1UT).

ANTENATAL DAVRDA BACHADON ICHI QON QUYISH O‘TKAZILGAN YANGI
TUG‘ILGAN CHAQALOQLARDA IMMUNOGLOBULIN HOLATINING
XUSUSIYATLARI
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Annotatsiya: Maqolada homiladorlik davrida yuqgori texnologiyali fetal operatsiyalarni
boshidan kechirgan, gemolitik kasalligi bo‘lgan yangi tug‘ilgan chaqaloqlarning kindik qoni
tarkibidagi tug‘ma gumoral immunitet ko‘rsatkichlarini baholash natijalari keltirilgan. Tadgiqotlar
2024-yilda Respublika perinatal markazida o‘tkazildi. Tadgigotda 70 nafar yangi tug‘ilgan chagaloq
ishtirok etdi va ular 3 guruhga bo‘lindi. 1-asosiy guruh antenatal davrda "homilaga bachadon ichi
tomir ichi gon quyish" operatsiyasini boshidan kechirgan gemolitik kasalligi bor 25 nafar yangi
tug‘ilgan chaqalogdan iborat bo‘ldi; 2-tagqoslash guruhi antenatal davrda fetal jarrohlik
o‘tkazilmagan gemolitik kasalligi bor 25 nafar yangi tug‘ilgan chaqaloqdan; va 3-nazorat guruhi 20
nafar sog‘lom yangi tug‘ilgan chaqaloqglardan tashkil topdi. Immunologik tadqiqotlar O‘zbekiston
Respublikasi Fanlar akademiyasi Immunologiya institutida o‘tkazildi. Taqqoslash guruhidagi yangi
tug‘ilgan chaqaloqglarda IgG darajasi nazorat guruhiga nisbatan 1,4 baravar, IgA va IgM darajalari
esa sog‘lom chaqgaloglarga nisbatan mos ravishda 2,3 va 2,2 baravar sezilarli darajada yuqori
ekanligi aniqlandi. Fetal texnologiyalar qo‘llanilgan asosiy guruhdagi chaqaloqglarda IgG, IgA va
IgM ko‘rsatkichlari sog‘lom nazorat guruhi ko‘rsatkichlaridan sezilarli darajada farq qilmadi. Fetal
texnologiyalar nafagat homila qonining gematologik ko‘rsatkichlarini yaxshilaydi, balki
tug‘ilgandan so‘ng chaqalogning gumoral immunitet ko‘rsatkichlarini ham me’yorlashtiradi,
xususan, 1gG, IgA va IgM darajasining pasayishiga yordam beradi. Bularning barchasi yallig‘lanish
salohiyatining pasayishidan dalolat beradi va tug‘ilish paytida immunodefitsit holati
shakllanishining oldini oladi.

Tayanch so‘zlar: Immunoglobulinlar, rezus-immunizatsiya, yangi tug‘ilgan chaqaloglarning
gemolitik kasalligi (YTGK), bachadon ichi gon quyish.

Beenenne

BaytpuytpobHoe BHyTpucocynucroe mnepenuBanue kpoBu (BVYIIK) ocrtaercs ocHOBHBIM
TEparneBTUYECKUM BMENIATeIbCTBOM IpPU TSDKEIOW (heToMaTepuHCKON aHeMUH, BTOPUYHOM IO
OTHOLLIEHHUIO K pe3yc-UMMYyHH3a1uu. [10CKOIbKY pa3pylleHre SpUTPOLUTOB IJI0a IPOUCXOIUT U3~
3a MAaTePUHCKUX aHTUTEN, 3Ta Ipoleaypa HEoOXOoAMMa JUIsl BOCIIOJIHEHUS MOTEPSHHOM KPOBU U
[IPENOTBpAICHUSI aHEMHUHM M CBS3aHHBIX C HEW OCIOXKHEHMH. B mocimenHee Bpems B LIEHTpe
BHHUMaHUsl OKa3aJicsi TyMOpajbHbI HMMYHHUTET IUI0la U HUMMYyHoJorndeckass 3(p¢GeKTHUBHOCTh
BVIIK. IIponenypa BVIIK B mnepByro ouepeib HampaBlieHa Ha BOCIOJHEHHE JepuIuTa
SPUTPOLUTOB IUIOAA, BBI3BAHHOTO TE€MOJM30M, M IMPEAOTBPALIEHUE MOCIEAYIOMIETO YTSKEICHUS
QHEeMHUU U €€ OCJIOKHEHHH. DTOT Mpolecc OObIYHO BBIIOJIHIETCS Yepe3 BEHY IyNMOBUHBI MOJ
yIbTPa3ByKOBBIM KOHTpoJsieM. llokazammem k BVYIIK, nmo MHeHuro wuccnenoBaTeled, SBIISAETCS
TsDKENNasgs aHeMHUs IUIOJIA, KOTOopas XapaKTepU3yeTcsl CHMKEHMEM reMaTokpura Huxke 15-25% mo
OTHOUICHUIO K HOpME I TAaHHOTO MeCTallMOHHOTO BO3pPAacTa, a TAK)KE YPOBHEM IreMOTJIO0MHA HIKE
80-90 r/n [1,2,3]

Hawmnyumme remarosiornyeckue mapaMeTpbl OOHApYyXHUBAIOTCS y  HOBOPOXKJIEHHBIX,
POXKIECHHBIX OT nanueHTok, nepeHecmnx BYIIK mo moBony pesyc-almoMMMyHH3alluu, COTJIACHO
JAaHHBIM, OIyOJMKOBaHHBIM Ha MEXTyHAPOJIHOM YpoBHE [4].

CymiecTByrolME  HUCCIENOBAHUS  IEPUHATAIBHBIX  HMCXOJOB B  CiIydasX  TSDKEJIOM
SPUTPOLIUTAPHON AJUIOMMMYHHU3AIMK, JiIedeHHBIX ¢ momombio BVYIIK, B ocHOBHOM ObLIH
COCpEIOTOUEHBl Ha IOKa3aTesiX NepuHaTalbHON BbDkHMBaeMocTH nocie BVYIIK. BoasmmucTBO
9TUX MCCICNOBAHUN MPOBOAWIOCH B PA3BUTBIX CTpaHax. JIMIib OrpaHMYEHHOE KOJIUYECTBO
ucciaenoBanuii ouenuBano BiausHue BVYIIK Ha kiMHMYeckMe HMCXOJAbl HOBOPOXICHHBIX B
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nocTHaTaibHOM nepuone. Kpome Toro, gaHHble 0 BHYTPHUYTPOOHBIX M HEOHATAIbHBIX HUCXOAAX Y
JKEHIIMH C JMarHo30M pe3yc-koHpukTa, nepenecmmx BYIIK B pa3BuBaromuxcs crpanax, KpaiHe
CKYyIHBI [5,6,7]. BONBIIMHCTBO MCCAEAOBAHUI MMMYHOJIOTHYECKOW MOIYJISIIIUN, UHAYLIMPOBAHHOU
TpaHc(y3uel, MPOBOAWIOCH HA B3POCIBIX MAIMEHTAaX M JACTAX B YCIOBHIAX pEaHUMAIUM |
UHTCHCUBHOW Tepanuu. B KOHTeKcTe MOHUMaHUS (PU3MOJIOTUM  MATEPUHCKO-IIIIOOBOIO
uHTepdeiica 1 BHYTpUYTPOOHON TOJIEPAHTHOCTH, OCOOCHHOCTH Pa3BUTHI KIMMYHHOTO OTBETa IO/
B MPUCYTCTBUH AJJIOTEHHBIX TOHOPCKUX APUTPOLIUTOB, a TAKXKE €ro BIMSHUE HA TPAHCIUIAHTAIUIO,
COXpaHEHHE SPUTPOLUTOB U I(P(PEKTUBHOCTH BHYTPHUYTPOOHBIX MEpPEIMBAHUN KPOBU OCTAIOTCS
HEBBISICHEHHBbIMH [8,9,10].

Leabr wucciegoBaHMsi: CpaBHUTEIbHAs OLEHKAa (HaKTOPOB TyMOPaJIbHOTO HMMYHHUTETA
(ummyHoOTI00YIMHOB 190G, IgM 1 IgA) B MynmoBMHHON KPOBH HOBOPOXKJIEHHBIX C F€MOJIUTHIECKOM
00JIe3HBI0O HOBOPOXKJIEHHBIX, BBI3BAHHON pe3yC-KOHQIMKTOM Yy OepeMEHHBIX, MEepPEeHECIINX
BHYTPUYTPOOHOE TEparneBTHUECKOE 3XO-NEPUTOHEATIbHOE U BHYTPUYTPOOHOE BHYTPUCOCYIUCTOE
nepeaTuBaHue KPOBH ILJIONY.

Martepuanabl uccaenopanus VccienoBanue mpoBoamioch Ha 70 HOBOPOXKICHHBIX,
ponuBmuxca B PecnyOnukanckom nepuHaTanbHoM LeHTpe B 2024 romy, koTopbie ObLin
paznesnensl Ha 3 rpyisl. B 1-10 ocHOBHYIO rpyIiny BOIUIM 25 HOBOPOXKAEHHBIX ¢ TEMOJIUTUYECKOM
00JIe3HbIO,  TEPEeHECHIMX B  aHTCHATAIBHOM  MEpUOJIe  OMNEpalui0  «BHYTPUYTpPOOHAs,
BHYTPHCOCYIHCTas TeMOTpaHCY3Hs IUIOAY»; BO 2-F0 TPYIITy CpaBHEHHS BOILIM TaKxke 25
HOBOPOXKICHHBIX C TeMOJMTHYECKON OO0JIe3HbIO, HE MPOXOAUBIIUX (PEeTaibHYI0 XUPYPTUIO B
AQHTEHATAJILHOM IEPHO/IE; a B 3-10 KOHTPOJIBbHYIO rpymiry Bouuy 20 310pOBBIX HOBOPOKICHHBIX.

MMMyHOJIOTHYECKHE  METOJbl  HCCIEAOBAHUSA:  HUCCIEJOBAaHHMS MMMYHHOTO  cTaryca
HOBOPOXKJICHHBIX TPOBOAMJINCH HAa ITyHOBUHHOW KpOBH Ha 1-e¢ cyTkum >xu3HuM B JlaGoparopuu
(dyHIaMEHTaIbHOW MMMYHOJOTUM WMHCTUTyTa MMMYHOJIOTMM U T€HOMHUKH ueloBeKa AKaJeMuu
Hayk PecnyOmuku VY30ekucrtaH. YPOBHH OCHOBHBIX HWMMYHOTJIOOYJIMHOB M IIMTOKWHOB B
OMOJIOTHYECKUX  JKUAKOCTSX  ONpENeNsiiMi  METOAOM  HMMMYHO(GEpPMEHTHOIO  aHaiu3a ¢
UCIIOJIb30BaHUEM KoMMepueckux TecT-cucteM Human (I'epmanust). TecT-cuctemMbl OCHOBAaHBI Ha
TBep0(a3HOM UMMYHO(DEPMEHTHOM aHaJIN3€ C MCIOJb30BaHMEM NEPOKCHJIA3bl XpEeHa B KaueCTBE
WHIUKATOpHOTO (hepMeHTa cOHABUY-MeTona. Habopsl peareHToB MpecTaBiIsaiOT cOO0H KOMILIEKT,
B KOTOPOM OCHOBHBIMH pEareéHTaMu SBIIIIOTCS MOHOKJIOHAJIBHBIE AHTUTENA K MCCIEAYEMBIM
UTOKMHAM, COpOMpOBAHHBIE HAa MOBEPXHOCTH JIYHOK Pa30OPHOr0 MOJIMCTUPOJIOBOrO IUIAHIIETA.
HaGops!l npeaHa3HayeHbl A1 KOJIMYECTBEHHOTO OINpPEeNICHHUs] [IUTOKUHOB YelIOBEKa B KPOBU U B
OMOJOTUYECKUX JKUIAKOCTSIX. ONTUYECKYIO MJIOTHOCTh B JIyHKaX CUMTHIBAJIU MPH JUIMHE BOJIHBI 450
HM C IOMOIIBIO aBTOMaTHueckoro poromerpa (ananuzatop Stat-Fax, CILA).

Cratuctuueckuii aHanmu3 pe3yNbTaToB BBITMOJTHSIICS napaMmeTpruuecKUMHU u
HermapaMeTpuyeckuMu  MeTojamu.  MHQopmanus — HakamiuBalach,  KOPPEKTUPOBAIACH,
CHCTEeMAaTH3UPOBAIaCh, a Pe3yJIbTaThl BH3YAJIH3HUPOBAINCH B AJICKTPOHHBIX Tabimiax Microsoft
Office Excel 2018. Cratuctuueckuii aHaJli3 TPOBOIWICA C HCIOJIb30BAHUEM IMPOTPAMMHOIO
obecrieuennss IBM  SPSS  Statistics v.26 (CIHIA). [ns HOpMalbHO pacmpee/ieHHbIX
KOJINYECTBEHHBIX HAO0OPOB JAaHHBIX JJIsI CpPaBHEHMS CPEJHUX pPACCUUTHIBAJICS U-KpuTepuit
Croionenra. Ilomyuennsle 3HaueHust t-xputepusi CThIOJIEHTAa OLIEHHMBAJINCh 0 OTHOIICHHUIO K
KPUTHYECKUM 3HAu€HUsAM. Paznuuus B MOKa3aTensX CUMTAINCH CTAaTUCTUYECKH 3HAYMMBIMU IIPH
p<0.05

Pe3yabTaTsl u 00cy:Kk1eHnE

[IpoBeneHne MMMYHOJOTHUYECKOTO OOCHeOBaHUs M MHOATBepxkJIeHHe 3((eKTUBHOCTH
BHYTPUYTPOOHOTO BHYTPUCOCYAHUCTOTO TEPEIMBAHUS KPOBU IUIONY TMO3BOJMIM  OLEHUTh
TYMOpaJIbHBI UIMMYHHUTET Y HOBOPOXKJICHHBIX Ha (poHe deranpHOil xupypruu. C 3Toil 1enbpo Obun
MPOBEJICHBl UMMYHOJIOTHYECKHE MCCIIEI0OBAaHUSI TYMOPAJIbHOTO UMMYHHUTETA B IIYyMTOBUHHONW KPOBU
HOBOpOXXJIeHHbIX ¢ I'BH, mepenecmux BHyTpuyTpOOHOE NepenuBaHHE KPOBU, M HE IEPEHECIINX
ero. Pe3ynbrarhl npencraBieHbl Hbke B Tadaute 1.
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Ta6auna 1. OcHoOBHBIE TYyMOpPaJIbHbIE MOKA3ATEIM HMMYHUTETA HOBOPOKIEHHbBIX
(mymoBuHHAasi KPoBb), (M £ m, r/a)

Parameters Main group Comparison  group control group (n-20)
(n-25) (n-25)

Img G 7,33 851+121%* 6,36 + 0,35

Img A 1,53 2,95+1,03 * 1+£0,44

Img M 1,64+0,50* 2,26 + 0,96 * 1,05+ 0,45

[Tpumeuanue: noctoBepHOCTh pasnuumii npu P<0.05; * HOCTOBEPHOCTH PA3TUUUN MEXKITY
UCCJIEyEMbIMH TPYIIIIaMU

AnTurena kinacca 1gG cnocoOHBI MCMOIB30BaTh TPAHCIIALIEHTAPHBIA TPAHCIOPT, OITOMY
UMMYHHBIE (DaKTOPBI MAaTE€PH H TUIOJIA MOTYT OBITH ITOCTOSHHO B3aMMOCBS3aHBI. TakuMm o0paszom,
aHanu3 Mokaszai, 4rto 3HauyeHus 1gG B mynoBHHHON KpOBH HOBOPOJXKAEHHBIX B IpYIIE CPABHEHUS
JIOCTOBEPHO yBenuuuBaiauch B 1,4 paza (p<0.05) mo cpaBHEHUIO C KOHTPOJIbHOM I'pyIIOW, TOrna
Kak ypoBeHb |JG B mynoBMHHOW KpOBHM HOBOPOXKIEHHBIX B OCHOBHOHM Tpymnme He HMel
JIOCTOBEPHOI'O TOBBIIIEHHUS 110 CPAaBHEHHMIO C KOHTPOJIbHOM rpynmnoi. CpaBHeHHE ABYX
UCCIIelyeMbIX I'PYII [O0Ka3ano, yTo nokas3atenb |G B ocHOBHOI rpymnme nocie reMoTpanchy3uu
cratucThuyecku 3HauuMo (P<0.05) cHu3MiCS MO CPaBHEHMIO C TPYNION CpaBHEHHUS, U ITOT
IOKa3arenb yMeHbIIuics B 1,2 pasa.

VYpoBenb u IJA B MynoBHHHOW KPOBU B T'PYIIe HOBOPOXKICHHBIX 0€3 BHYTPHYTPOOHOTO
NepeIuBaHus KPOBU ObLI JOCTOBEPHO IMOBBIIIEH B 2,3 pa3a [0 OTHOIIEHUIO K KOHTPOJIBHOW IpyTIe.
YpoBau Img A B INyNOBMHHOM KpOBH Yy HOBOPOXIEHHBIX IAlIUEHTOB IIOCIHE
BHYTPUYTPOOHOI0 HEpeNUBaHUs KPOBU HE OBLIM CTATUCTUYECKU IOBBILIEHBI 110 CPABHEHUIO C
KOHTpOJbHOW Tpynmoi. CormacHO CpaBHEHHMIO pa3iMudid  MEXIy OO0CMMM HCCIIEAyEeMbIMHU
IpyNIaMy, B SKCIIEPUMEHTAIIHON TPYIIIe HOBOPOXKIEHHBIX KOHIeHTpauus IgA B 1,9 paza Huxe,
YeM B I'pyMIe CPABHEHUSI HOBOPOKICHHBIX.

Oxono 18-20 Henens OepemeHHocTH IQM  sBiIsIOTCS TMEPBBIMH  MMMYHOIUIOOYJIMHAMH,
CUHTE3UpyeMbIMH Yy Mojna. OHu 00pa3yloTcsi MEpBBIMU IPU MEPBUYHOM CTOJKHOBEHUHU C
anTureHoM Img M, HO mpH NOCIEIYIOUUX CTOJKHOBEHHUSX OHU TNPHUCYTCTBYIOT B MEHBIIMX
konuuecTBax. |JM He criocoOHBI MPOHUKATh Yepe3 IUTaleHTy. YpoBeHb |JM B MynoBHHHON KpOBU
HOBOPOXKJICHHBIX M3 TPYIIBl CpPaBHEHHUS, TO €CTh OT Mareped, 4bs OepeMEeHHOCTh MHpoTeKaa
KJIACCUYECKUM IyTeM, ObUI IOCTOBEPHO BHIIE B 2,2 pa3a IO CPAaBHEHUIO ¢ KOHTPOJIBHOM IpyNIoH,
TOoraa Kak ypoBeHb |gM ObUT JOCTOBEpPHO BBILIE B IYNOBMHHOW KPOBH HOBOPOXAEHHBIX IOCIHE
(deTasbHON XUPYpPIrHM, TO €CThb B OCHOBHOH rpymme, B 1,6 pa3a 1Mo CpaBHEHHIO C KOHTPOJIbHOM
rpynmnoil. YpoBeHnb |gM He3HAUNTENBHO CHUXKAETCS B OCHOBHOM rpymie (1ociie BHYyTpUyTPOOHOTO
NepeuBaHusl KPOBHU), aHAJIOTUYHOE JOCTOBEPHOE pa3jiMuue M0 OTHOIICHHUIO K TPYINEe CpaBHEHHS
cocrasiisieT 1,4 paza. V3 maHHBIX BUAHO, YTO B 3TOM HCCIIEZIOBAaHUH B OTBET HA aHTEHATAJIbHBIN (OH
BHYTPUYTPOOHOTO W BHYTPHUCOCYJIUCTOTO MEPETMBAHUS KPOBU IUIOLY MPOMCXOAMUT CO3PEBAaHUE
(akTOpPOB r'yMOpaIbHOTO UMMYHHUTETA Y HOBOPOKIEHHOTO.

[IpoBenénHoe wHccneAOBaHHE TO3BOJMIIO  YCTAHOBUTH OCOOEHHOCTH  (HOPMHUPOBAHUS
TYMOPQJIBHOTO WMMYHUTETa y HOBOPOXKIEHHBIX C TE€MOJMTHUYECKON OO0JIe3HBIO, MEepeHECHIINX
BVIIK. IlomydeHHble [aHHBIE CBUAECTEIBCTBYIOT O TOM, YTO y HOBOPOXJIEHHBIX, HE
NOJBEpraBIIuXcs (eTaJbHbIM TPaHC(HY3MOHHBIM BMEIIATENbCTBAM, OTMEYAETCsl JOCTOBEPHOE
NIOBBIIIIEHUE KOHIleHTparwii kiaccoB 1gG, IgA u IgM B mynoBHHHOW KpPOBH IO CPaBHEHHIO CO
3I0POBBIMH JIETBMH, YTO OTPAXXA€T BBIPAKEHHYI0 AHTUIE€HHYIO CTHMYJISLUIO, BBICOKMHM YPOBEHB
MMMYHOBOCIIAJINTEIbHOM PEAKTUBHOCTH M HANPSDKEHHOCTH I'yMOPAJIbHOTO 3BCHA MMMYHHMTETa Ha
doHe pe3yc-aJNIONMMYHH3AITHH.

B 1O X%e BpeMsa y HOBOPOXIEHHBIX OCHOBHOW Tpymmbl, nepeHécmux BYIIK, mokazarenn
UMMYHOTJIOOYJIMHOBOTO TpOQuIs OBUIM COMOCTaBHUMBI C KOHTPOJBHBIMHU 3HAYCHHSIMU JUOO
CTaTUCTUYECKU HIKE, Y€M B TIPYyNIE CPAaBHEHHA. OTO YKa3blBa€T HAa HMMMYHOMOZIYJIUPYIOIIUI
sapdext BYIIK, npossisronuiics cHIXKeHHEM W30bITOYHONW aHTUTEHHOM HArpy3KH, yMEHBIICHUEM

63



UZMED RESEARCH o
XALQARO ILMIY JURNAL | MEXIYHAPOTH0IM HAYHBIM XYPHAT | INTERNATIONAL JOURNAL No1 | 2026

BBIPR)KEHHOCTH TE€MOJHMTUYECKOTO Mpollecca M, KaK CIEICTBUE, HOpPMAIM3aLUEl T'yMOpaibHOTO
HMMYHHOTO OTBeTa, A cHmxkeHue ypoBHel 1gG, IgA u IgM y HOBOpoXnéuusix mocie BYIIK
MOXXHO paccMaTpuBaTh Kak OJarompusATHBI TNPOTHOCTHYECKUMH TNPHU3HAK, OTPAKAIOIIUH
YMEHBUIEHHE BOCHNAIUTEIBHOIO MOTEHIMANA, CTA0WIN3ALUI0 UMMYHOJOIHYECKOr0 roMeocTasa U
npopMIAKTUKY BTOPUYHBIX HMMYHOIATOJOTHUECKUX COCTOSIHUM B pPAaHHEM HEOHATaJIbHOM
HepHo/e.

Taxum o6pazom, BYIIK miony npu pe3yc-KOHPIUKTE HE TONBKO 3((HEKTUBHO KOPPEKTUPYET
AQHEMHUIO U YJIyYIAeT IeMaToJOTMYeCKHe IMOKa3aTelnH, HO M OKa3blBAaeT MO3UTHBHOE BIIMSHHE Ha
CTaHOBJICHHE TYMOPAJbHOTO HMMMYHHTETa HOBOPOXIEHHOTO, CIIOCOOCTBYS ONTHMHU3ALUHU
aJanTallMOHHBIX MEXaHU3MOB IHocie poxiaeHus. IlomydeHHble pe3ynbTaThl OOOCHOBBIBAKOT
1eNeco00pa3sHOCTh  JAIBHEHIIEro  HM3y4YeHHs HMMYHOJOTHYecKHX 3(P¢ekToB  (eTanbHbIX
TpaHC()Y3UOHHBIX TEXHOJIOTUI U UX POJIM B YIy4ILICHUH HEOHATAJIbHBIX HCXO/I0B.

BriBOABI

1. B mynoBuHHOW KpOBHM HOBOPOXKICHHBIX, HE IOJBEPTaBIIMXCS BHYTPUYTPOOHOMY
HEepeMBaHUI0 KPOBU B aHTEHaTallbHOM mepuoze, IgA yBenuuwics B 2,3 pa3a IO CPaBHEHUIO C
KOHTPOJILHOHM T'PYNIIOH, @ Y HOBOPOXIEHHBIX B OCHOBHOM Tpyrmie ypoBeHb |QA moBbIeH HE ObLI.
B Toxe BpeMs ypoBeHb IJM B nynoBHHHON KPOBM HOBOPOXKJIEHHBIX T'PYIIIIBI CPAaBHEHHUS, T.€. TaM,
rae 0epeMEeHHOCTh MPOTEeKaaa TPATUIIMOHHO, TOCTOBEPHO YBEIUYMIICS B 2,2 pa3a M0 CPAaBHEHUIO C
KOHTPOJIbHOM IpyIIIOH.

2. [lepenuBanue KpoBU IUIOAY, BHYTPUYTPOOHO, 4Yepe3 KPOBOTOK TaKKe IPUBEIO K
YIyUIIEHUIO TeMaTOJIOTHYECKUX TIOKa3aTened KpOBM IUIOJA M K M3MEHEHHUSIM TyMOpPaJbHOI'O
UMMYHUTETa, B 4YacTHOCTH, K cHmwkenuto 190G, IgA, IgM. Drto yka3piBaeT Ha CHUKCHHE
BOCIMAJIMTEIBHOTO MOTEHLIMANA U IPeJoTBpalaeT GopMupoBaHue UMMYHOAE(OULIUTHOIO COCTOSHUS
IIPU POXKJICHHH.

KoH(pmKT MHTEepecoB 0TCYTCTBYeT.
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JIYUEBAS JUATHOCTUKA CUHYCHUTOB: CPABHUTEJIBHAS XAPAKTEPUCTHUKA
KT U PEHTTEHOI'PA®UU
(OB30OP JIMTEPATYPbI)
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AHHoTaums. BocnanuTensHble 3a00j€BaHUs OKOJOHOCOBBIX Ma3yX (CHHYCUTBI) 3aHHUMAIOT
BeJIyIlIee MECTO B CTpyKType maronoruu JIOP-opranos, mpu 3ToM HaOII0JaeTCsl HEYKIOHHBIN POCT
XpoHuyeckux (opm 3aboneBaHus. JlyueBas JAMarHOCTHKA SIBJISETCS KIIIOUEBBIM 3BEHOM B
Bepu(UKAIMK UarHo3a, ONPEACTCHUHM TAKTUKH JIEYCHUS W BBIABICHHM aHATOMHUYECKHX
NPEANOChIIOK K pa3BUTHIO 3a0oieBaHus. B aHHOM cTaThe MpescTaBlieH CPaBHUTENIBHBIA aHAIN3
JUArHOCTHYECKOM LleHHOCTH KomnbroTepHOi Tomorpaduu (KT) u TpaguuuonHoi peHTreHorpadun
Ha OCHOBE [aHHBIX OTEYECTBEHHBIX M 3apyOeXHBIX HCCIEAOBAaHHUM, a TaKXke MpeI0KEHbI
ONTUMAJIbHBIE AITOPUTMBI JTy4EBOT0 00CIE0BAHUS TALIUEHTOB C CUHYCUTaMHU.

KitoueBble ciioBa: CHHYCHUT, OKOJIOHOCOBBIE MMa3zyxH, kommbioTepHas Tomorpadus (KT),
peHTrenorpadusi, JiyueBas JUarHOCTHKA, STMOMINT, BU3yaJIU3allHsl, OCTEOMeaTaIbHbIN KOMILJIEKC

RADIOLOGICAL DIAGNOSIS OF SINUSITIS: COMPARATIVE CHARACTERISTICS
OF CT AND RADIOGRAPHY
(LITERATURE REVIEW)

Kodirova Ziyodakhon
student, General Medicine
EMU University Tashkent, Uzbekistan
ziyoshkadirova@gmail.com https://orcid.org/0009-0006-2363-039X

Abstract. Inflammatory diseases of the paranasal sinuses (sinusitis) occupy a leading place in
the structure of ENT pathology, with a steady increase in chronic forms of the disease being
observed. Radiological diagnostics is a key element in verifying the diagnosis, determining
treatment tactics, and identifying anatomical prerequisites for the development of the disease. This
article presents a comparative analysis of the diagnostic value of computed tomography (CT) and
conventional radiography based on data from domestic and foreign studies, and also proposes
optimal algorithms for the radiological examination of patients with sinusitis.

Key words: sinusitis, paranasal sinuses, computed tomography (CT), radiography,
radiological diagnostics, ethmoiditis, imaging, ostiomeatal complex
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SINUSITLARNING NURLI DIAGNOSTIKASI: KT VA RENTGENOGRAFIYANING
QIYOSIY TAVSIFI
(ADABIYOTLR SHARHI)

Kodirova Ziyodaxon Avazbek gizi
Davolash ishi fakulteti talabasi
EMU University Toshkent, O’zbekiston
ziyoshkadirova@gmail.com https://orcid.org/0009-0006-2363-039X

Annotatsiya. Burun yondosh bo'shliglarining yallig'lanish kasalliklari (sinusitlar) LOR-
a'zolar patologiyasi tarkibida yetakchi o'rinlardan birini egallaydi, bunda kasallikning surunkali
shakllarining bargaror o'sishi kuzatilmogda. Nurlanish diagnostikasi tashxisni tasdiglash, davolash
taktikasini aniglash va kasallik rivojlanishiga anatomik zamin yaratuvchi omillarni aniglashda
asosiy bo'g'in hisoblanadi. Ushbu maqgolada mahalliy va xorijiy tadgiqotlar ma'lumotlari asosida
kompyuter tomografiyasi (KT) va an'anaviy rentgenografiyaning diagnostik ahamiyatining giyosiy
tahlili tagdim etilgan, hamda sinusitli bemorlarni nurlanish tekshiruvining optimal algoritmlari
taklif gilingan.

Kalit so’zlar: sinusit, burun yondosh bo'shliglari, kompyuter tomografiyasi (KT),
rentgenografiya, nurli diagnostika, etmoidit, vizualizatsiya, osteomeatal kompleks

Beenenue.

[IpoGiemMa CBOEBpeMEHHOH M TOYHOM JMArHOCTHUKM CHHYCUTOB HE TepsieT CBoOeil
akTyasibHOCTH. HecMoTpss Ha pa3BUTHE MEOUIIMHCKUX TEXHOJIOTMM, OTMEYAaeTCsl TEHICHIMS K
YBEJIMUEHUIO YHCIIa XPOHUYECKHX U PEHUIUBUPYIOMUX (OPM BOCHAICHUS OKOJIOHOCOBBIX
na3yx.[7] Beibop onTuManbHOr0 MeTo/1a JIy4eBOM JMArHOCTUKU JOJKEH OCHOBBIBATHCSI HE TOJIBKO
Ha ero MH(OPMATUBHOCTH, HO U Ha SKOHOMHYECKOH 11e71eco00pa3HOCTH, JOCTYIMHOCTH U JTy4eBOH
Harpy3ke Ha mnamnueHTta. Jlonroe Bpems "30J0TBHIM CTaHIApTOM'" TEPBHUYHOM JTMarHOCTHKHU
ocTaBaslach 0030pHasi peHTreHorpadusi, 0JJHAKO BHEJIPEHUE B IIMPOKYIO MPAKTUKY KOMIBIOTEPHON
ToMOrpaduu 3acTaBisieT NEPECMOTPETh YCTOSIBIIUECS JUArHOCTUYECKUE AITOPUTMBIL.

Mean uccienoBaHus

[TpoBecTu cpaBHUTENBHBIN aHAIN3 AMATHOCTUYECKOW IIEHHOCTH KOMIIBIOTEPHON TOMOTrpaduu
(KT) wu TpamuumuoHHO#l peHTreHorpadud B  BBISIBICHMM BOCHAIUTEIBHBIX H3MEHEHHM
OKOJIOHOCOBBIX Ma3yX, a TaKKe OMNPEIENIUTh ONTHUMAJIbHBIE AJTOPUTMBI JIy4EBOIO OOCIIEIOBAHUS
MAIMEHTOB C Pa3NTUYHBIMU (POPMaMU CHHYCHTOB Ha OCHOBE JIAHHBIX JHUTEPATYPhl U KIMHUYECKUX
HCCIIEIOBAHUM.

MarepuaJbl 1 METObI

Jns mocTukeHus: MOCTaBICHHOW IenH ObLT MPOBEIEH aHalu3 JaHHBIX OTE€YECTBEHHOW U
3apyOeKHOM Hay4HOU JuTepaTyphl. [IoMCK UCTOYHUKOB OCYIIECTBISLICS B 0a3ax manHbix PubMed,
eLibrary (PUHLI), Google Scholar 3a nepuox ¢ 2004 mo 2024 roa. I'myOuHa mowcka cocramia 20
JIeT AJI OXBaTa KaK UCTOPUYECKH 3HAYMMBbIX paldoT, cpaBHUBaomuX peHtreHorpaduio ¢ KT, Tak u
COBPEMEHHBIX HCCIEJOBAaHUM, MOCBSIIEHHBIX BO3MOXHOCTAM KoHycHO-myueBod KT (KJIKT).
Kputepusmu BKIIIOUEHUS SBISUIMCH: OPUTMHANBHBIE HCCIEA0BAaHUS U CUCTEMaTUYecKue 0030pbl, B
KOTOPBIX TPOBOAUIIOCH MPSIMOE CpaBHEHHWE MeToN0B Bu3yanusauuu (peHtrenorpadus u KT) y
MAIMEHTOB C MOJJO3PEHUEM Ha CUHYCHUT, HAJIMYKME JAHHBIX O YYBCTBUTEIBHOCTH, CIIEHU(UYHOCTH U
TOYHOCTH METO/I0B. B MTOroBbI aHanu3 BOLUIM PabOThI, OXBATHIBAIOLINE B OOIIEH CIIOKHOCTH
HECKOJIbKO COTEH IAalMEHTOB, YTO IMO3BOJIMIO CHOPMHUPOBATH PENPE3CHTATUBHYIO BBIOOPKY s
CPaBHUTENBHOW XapakTepUCTUKH. (OCHOBHOE BHUMaHHME YJEIAJIOCh CIOCOOHOCTH METOJIOB
BU3YaJIM3UPOBATh Pa3IMuHbIe TPYIIIbI a3yX (BEPXHEUENIIOCTHBIE, JIOOHbIE, pelIeTUaThli TAOUPHUHT,
KJIIMHOBUJIHBIE), @ TAKXKE BBIABISATH AHATOMUYECKHE MPEANOCHUIKM K Pa3BUTUIO XPOHUYECKOIO
BOCHAJICHUSI.

OO0cy:xaeHne u pe3yJIbTaThl.
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O0630pHas peHTreHorpadusi OKOJIOHOCOBBIX Ia3yX, BBINOJHSIEMas B HOCOMOAOOPOIOYHON
MPOEKIIMU, OCTaeTcs Hauboyiee IOCTYNHBIM M PACIpPOCTPAHEHHBIM METOJOM BH3yaJM3allUU.
OCHOBHBIMU PEHTTE€HOJIOTUYECKUMHU TPU3HAKAMU CHHYCUTa SIBISIOTCA YTOJIEHHUE CIU3HCTON
o0osiouku Oonee 3 MM, HaJIWYUE YPOBHS XKHUAKOCTH WU TOTaJbHOE 3aTeMHEHHME Masyxu [2].
OnHako MHOTOYHMCIIEHHBIE HCCIIEIO0BAaHUS JEMOHCTPUPYIOT CYIIECTBEHHBIE OTPaHUYEHUS 3TOTO
Metona. Crnenu@uuHOCTh peHTreHorpaduu ocTaeTcsi M0CTaTouHO Bbicokoi (mo 88—100% mmns
BEPXHEUEINIIOCTHBIX Ma3yX), 4TO I03BOJSET JOCTaTOYHO HAAEKHO NOJATBEp)KIaThb IUArHo3 IMpu
MOJIOKUTEIBHOM Haxoake. OJHAKO YYBCTBUTEIBHOCTh METOJa, OCOOCHHO B OTHOILCHUU
PEIIeTYaToro, JIOOHOTO U KIIMHOBUIHOTO CUHYCOB, SBJISICTCSI KpUTUYECKU HU3KOMH [2].

[IpoBeneHHBIN aHANM3 JUTEPATYpbl MO3BOJIMJ KOJIMUYECTBEHHO OLEHUTh JAMATHOCTUYECKUE
BO3MOXKHOCTH CpaBHHBaeMbIX MeTo/10B. CoriacHo nanHbiM Aalokken u coaBT., 4yBCTBUTEIBLHOCTD
peHTreHorpaduu AJs BBISIBICHUS 3aTEMHEHUN B STMOUAAIBHBIX, (POHTANBHBIX U CPEHOMIATBHBIX
CHUHYyCax oOKa3ajach HEMpPUEMIIEMO HHU3KOW, YTO HE IO3BOJSET MOJararbCsi Ha OTPUIIATEIbHBIN
pe3ysbTaT MpH TOJ03PSHUHM Ha MopakeHue 3Tux masyx. McciemoBanus Burke um coast. (1994)
MOKa3ajl, 4YTO HU OAMH Cllydail M30JUPOBAHHOTO MOPAKEHHUS ITMOUAAIBHBIX, JOOHBIX WIIN
KJIMHOBUJIHBIX Ta3yX, BblABIeHHbIX Ha KT, He Obul AMAarHOCTUpOBaH IIpU CTaHAAPTHOU
pentrenorpadguu. Cpennsisi coriacoBaHHocTh (kanmma Kosna) mexnay pentreHorpadueit u KT
coctaBuia Bcero 0,34, 4To CBUIETENLCTBYET O CJIa00il Koppemsiuuu MeTo10B [2]. B oreuecTBeHHOM
uccieqoBaHuu C ydactueM 220 TAUEHTOB TakKe TMOATBEPKICHBI HH3KHE BO3MOXKHOCTHU
HOCOTIOA00POIOYHON PEHTreHOTpaguu B AUArHOCTUKE 3TMOMIUTOB: TOYHOCTh METOAA JOCTUTAla
muib 32%, a 9yBcTBUTENBHOCTE — 38% [7]. DTO 00BsICHSIETCS CIIOKHON aHATOMUEH PeleT4aToro
JabUpUHTA U IPOEKLIMOHHBIM HAJIOXKEHUEM CTPYKTYp JIULEBOTO CKEJIETa.

B npoTHBOMONI0KHOCTE peHTreHOrpaduu, KOMIBIOTEPHAS TOMOTpadusi OKOJIOHOCOBBIX Ma3yx
B aKCHAJIBHOM U KOPOHAPHOW MPOEKIUSAX C TONIMUHOW cpe3a A0 0,5-2 MM MO3BOJISET MOJYyYHUTh
JeTalbHOE N300paKeHNe KOCTHBIX CTPYKTYP U MATKUX TKaHeH, nuieHHoe 3¢ dexta cymmanuu [4].
MHorouucaeHHbIE HCCIIeIOBAHUS MOATBEP kK Aat0T ipeBocxoAcTBo KT mepen pentreHorpadueit mo
BCEM IOKazaresssM ToyHocTH. B pabGore Bozzato u coaBt. (2022) uysctBuTenbHOcTh KT B
JTUAarHOCTHKE XPOHMYECKOr0 pHHOCHMHYycuTa Jocturia 97% mnpu cnenupuunoctd 67%, dro
HNOJATBEPXKIAET €€ PoJib Kak 00s3aTeIbHOI0 MEeToJa MpeaonepaunoHHol Busyanuzanuu [5]. Ilo
JAHHBIM pOCCUMCKUX aBTOpoB, TouyHOCTh KT mpu oreHKe COCTOSHMSI BEPXHEUENTIOCTHBIX Ma3yx
nocturaet 99%, 100HBIX — 99%, a OCHOBHBIX (KIMHOBUAHBIX) — 97% [7]. Ocobyto nennocts KT
MPEJICTaBIISIET JUIsl OLIEHKH COCTOSIHMS pelIeTyaToro jJabupuHTa — Haubosiee TPYAHOIOCTYITHOU
1uist peatrenorpaduu 30861, MapopmatuBHOCTs KT mipu STMOMINTE 3HAYUTENHEHO TPEBOCXOANT BCE
Ipyrue Metoibl Jy4yeBoll auarHocTuku [7]. CormacHO CTaTUCTHYECKMM JaHHBIM, B IIOJIOBUHE
CIy4yaeB y MAallME€HTOB C PEHTre€HOJOTMYeCKuMHU mnpusHakamu cuHycuToB KT He BbIABISIET
MATOJIOTUYECKUX H3MEHEHHH, 1 HAao0OpoT, y JUIl ¢ HOopMalibHON peHTreHorpamMmoil KT moxer
00Hapy’KUTh BOCHATUTENbHBIN MpOLIeCC HAa paHHeH cTaauu [7].

Onanm u3 kimo4yeBblx npeumyniectB KT sBisieTcss BO3MOXXHOCTH J€TaIbHOM OLIEHKH
AQHATOMUYECKUX BAapUAHTOB CTPOEHUS IOJIOCTH HOCA U OKOJOHOCOBBIX Ia3yX, KOTOPBIE SIBISIOTCS
npeapacroararouMu GaKkTopaMu pa3BUTHS XpoHWYeckoro cunycura. Mccnenosanue Chitheer u
Jasim (2024) nokazaino, uto KT mo3BojsieT Ha/le)kKHO BBISIBJIATh TAaKUE 3HAYMMBIC BapUAHTHI, KaK
HCKPHUBJIEHHE HOCOBOM Meperopoiku (BbISIBICHO y 77,8% MallMEHTOB ¢ XPOHUUYECKUM CHHYCHUTOM),
KoHXa Oymie3a (44,4%), BapuaHTBl CTPOCHHSI KPIOYKOBHUIHOTO OTPOCTKA W ITHEBMATH3AIIMIO
KIMHOBUJIHBIX OTpOCTKOB [1]. BhIsBIeHHe 3STUX O0COOEHHOCTEW KPUTUYECKH BaXXHO JUIS
MJIAHUPOBAHUSL  DHJIOCKOMUYECKUX XHUPYPTrUYECKUX BMemaTenbCcTB. OTAENbHOrO BHUMAHMS
3aCIy’KMBAaeT METOJ KOHYCHO-Iy4deBoid KomnbioTepHoi Ttomorpapuu (KJIKT), cnenuansHo
pa3paboTtannblii ans Buszyanmszarnuu aureBoro ckeneta. KJIKT obecreunmBaer Ooniee BBICOKOE
paspenieHue ¥ TOYHOCTh U300paKEeHUS TTPU 3HAYMTEIILHO MEHBIIIEM BpeMEeHHU ckaHupoBaHus (918
cexkyHna) u 6onee HU3KOM n03e 0bmyuenus (0,07—0,14 m3B) o cpaBHeHuto ¢ meaunuackoir KT [9].
MeTtoa nmo3BosisieT MpoBOIUThH AU(depeHInaTbHyl0 AUarHOCTUKY PUHOTEHHOTO U OJJOHTOT€HHOTO
reHe3a CHHYCHUTAa, YTO OCOOCHHO BaXXKHO INPH BEPXHEUENIOCTHBIX cuHycHuTax [9]. MccnemoBanus
MoKa3bpiBatOT, 4To uyBcTBUTENbHOCTH KJIKT mnpu nmuddepennmanpHOl auarHoCTHKE TeHE3a
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BEPXHEUENIOCTHOrO cuHycuta pgocturaer 100%, uTo Bhllle TOKa3aTeled TpaJaUuIMOHHON
pentrenoBckoit KT (90,3%) [6]. CrannapTHas peHTreHorpadus compshkeHa ¢ MEHbLICH JTy4deBoii
Harpy3KOoi M 3HAYMTEJIbHO MEHBIIEH CTOMMOCTBIO, YTO JIEJACT €€ IMPHUBIEKATEIbHBIM METOJIOM
ckpuHuHra.  OJIHaKO  HU3Kasg  YyBCTBUTEIBHOCTh  METOJA  MOXET  IPUBOAUTH K
JIO’)KHOOTPUIIATENIBHBIM ~ pe3yJIbTaTaM, OTCPOYKE IIOCTAHOBKHM JIMarHo3a M HEPAIUOHAIBHOMY
Ha3Ha4YeHHI0 aHTuOakTepuanbHoi Tepanuu. KT, oco0eHHO KOHYCHO-JIy4eBasi, O3BOJISIET CHU3UTH
Jy4YeBYH0 Harpy3Ky IO CpaBHEHHIO c TpaauuuoHHod cnupanbHoii KT, ocraBasce HauOosee
MHPOPMATHUBHBIM METOJIOM.
TakuM o00pa3oM, Ha OCHOBAaHWUU CPABHUTEIBHOTO aHAajdN3a METOJOB MOXKHO MPEAIOKUTh
mubdepeHIIMPOBaHHBIA  MOAXOJ K JIy4eBOM JMArHOCTUKE CHHYCHUTOB B 3aBHCHUMOCTH OT
KJIIMHUYecKoU cutyanuu [7]. [lauuentam ¢ TUNMUYHOW KIMHUYECKOW KApPTUHOW HEOCIOXKHEHHOIO
OCTPOTO0 CHHYCHUTa Ha IEPBOM 3Talleé MOXET BBINOJIHATHCS IHUdpoBas peHtrreHorpadus. I[lpu
OTCYTCTBHM TATOJIOTHYECKUX WU3MEHEHUH W COOTBETCTBUU KIMHUYECKON KApTHUHE HCCIICIOBAaHUE
CUMTAeTCS 3aKOHYEHHBIM. [IpM COMHHUTENBHBIX JaHHBIX PEHTreHOrpaduu, pPaCcXOXKIECHUU C
KJIIMHUYECKOW KApTHUHOM, IMOJO3PEHUU Ha TMATOJOTHI0 PEHIeTYaToOro JIAOMpPUHTA, a TaKXKe MpHU
XPOHUYECKOM, PEIHUAUBUPYIOIIEM WM OCIO)KHEHHOM TEYEeHUU 3a00JIeBaHMsI METOIOM BBIOOpa
SIBIIIETCS. KOMITBIOTepHasi ToMorpadus (peanouTUTEIbHO KOHYCHO-ITy4eBas). Bcem marueHTam,
IUTAHUPYEMBIM Ha XUPYPrHUECKOe JICUYECHHE IO MOBOAY XPOHHUYECKOTO CHHYCHUTA, B 00s3aTEIILHOM
nopsake BoeinosHseTcs KT 1y nertanbHOM OLEHKM aHATOMHMHU OCTEOMEATabHOTO KOMILIEKCA,
BBISIBJICHUSI aHATOMUYECKUX BAPUAHTOB U TOUHOI'O KAPTUPOBAHUS MTATOJIOrMUECKOro npouecca [5].
3akiouenme.

Cpasuutenbubiii anamm3 KT u peHTreHorpaguu B TUArHOCTHKE CHHYCHTOB JEMOHCTPHPYET
3HAYUTENIbHOE MPEUMYIIECTBO TOMOrpaguueckux MeTooB. PeHTreHorpadusi coxpaHseT CBOO
pOJIb Kak METOJl MEPBUYHOTO CKPUHHMHIA IPU TMOAO3PEHHH Ha HW30JMPOBAHHOE IOPAKECHHE
BEPXHEUEIIOCTHBIX Ma3yX, OJJHAKO €€ HU3Kas YyBCTBUTEIBHOCTh B OTHOUIEHUU IPYTUX CHHYCOB
CYIIECTBEHHO OTPAaHUYMBAET JUATHOCTUUYECKYIO IIeHHOCTh. KoMmbroTepHas Tomorpadus, 0coOOEHHO
KOHYCHO-IIy4eBas, SBJseTcss HauOojee WH(MOPMATUBHBIM METOJIOM JyYeBOM JUArHOCTHKHU
CHHYCHUTOB, TIIO3BOJISASI HE TOJIBKO BEpU(PHUIIMPOBATH BOCHATUTEIBHBIE W3MEHEHHUSI HA PaHHUX
CTaIUsX, HO U BBISBISATH aHATOMUYECKHUE MPEANOCHUIKH AJIsl XpOHHU3AIUH Ipoliecca. Beidop meTtona
WCCJICIOBAHUS JIOJDKEH OBITh TMEPCOHATM3UPOBAHHBIM, OCHOBAaHHBIM Ha KJIMHUYECKON KapTHHE,
MpeAnojaraéMo JIOKaIW3allud IMpolecca U UEeNsAX JIUAarHOCTHKH, C YYETOM SKOHOMUYECKOU
11€JIECO00PA3HOCTH | JIyYEBOM HATPY3KH.
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AHHOTanusA. AHEBpH3MaA MPABOT0O MPEACEPANs] OTHOCUTCS K JOBOJIBHO PEAKOM IMaTOJOTUEN
cpenu Bcex BIIC, TeueHme KOTOPOro CONPOBOXKAAETCA PaA3IUYHBIMU IIPOrPECCUPYIOIUMHU
HapymeHusMu putMa. OJHM KapIUOXUPYPrUYECKHE IIEHTPbl PEKOMEHAYIOT BECTH TaKUX
MIAlHEHTOB HA MEJMKAMEHTO3HOM JIEYEHUH, B TO BpEMs KaK APYrHMe€ OCTAKTCSA NPEBEPKEHLIAMHU
paavKaabHON KOppeKuMH. B craThe mpeacraBieH KIMHUYECKUW Cily4yall yCIEHIHOW paJuKaabHOU
KOPPEKLIMN KpalHE peIKOM MaToJOTMHM THUTaHTCKOW aHEBpPU3MBI MpaBaro Mpeiacepaus ¢
CYIIPaBEHTPUKYJISIPHOU TaxuKapauen y pebeHka 8 jer.

Kirouessbie ciosa: BIIC, aneBpu3ma nmpaBoro npeacepausi, aHeBpu3Ma

SUCCESSFUL TREATMENT OF A RARE GIANT RIGHT ATRIAL ANEURYSM IN AN
8-YEAR-OLD CHILD: CASE REPORT
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Abstract. Right atrial aneurysm is a relatively rare pathology among all congenital heart
defects, the course of which is accompanied by various progressive rhythm disturbances. Some
cardiac surgery centers recommend conservative medical management of such patients, while
others remain adherents of radical surgical correction. This article presents a clinical case of
successful radical correction of an extremely rare pathology — a giant right atrial aneurysm
associated with supraventricular tachycardia in an 8-year-old child.

Keywords: congenital heart defect, right atrial aneurysm, aneurysm.

8 YOSHLI BOLADA O‘NG BO‘LMACHANING KAM UCHRAYDIGAN GIGANT
ANEVRIZMASINI MUVAFFAQIYATLI DAVOLASH: CASE REPORT
Amansakhatova E.N.!
E-mail: e.amansakhatova@mail.ru

ORCID: 0009-0008-3193-4160

Khapaev T.S.!
ORCID: 0000-0002-8616-5220

Murashov L.S.!

ORCID ID: 0000-0002-3712-1258

Manukyan S.N.!

ORCID: 0000-0002-7083-2297
Pogrebnitskaya D.A.!
Kulyabin Yu.Yu.!

E-mail: y.y.coolyabin@gmail.ru
ORCID: 0000-0002-2361-5847

Kamangari B.2

Soinov LA.!
E-mail: i_sojnov@meshalkin.ru
ORCID: 0000-0003-3691-2848
'Rossiya Federatsiyasi Sog‘liqni saqlash vazirligining akademik E.N. Meshalkin nomidagi Milliy
tibbiyot tadgigot markazi, Novosibirsk, Rossiya Federatsiyasi
2Novosibirsk Milliy tadgigot davlat universiteti, Novosibirsk, Rossiya Federatsiyasi

71


mailto:e.amansakhatova@mail.ru
mailto:y.y.coolyabin@gmail.ru
mailto:i_sojnov@meshalkin.ru
mailto:e.amansakhatova@mail.ru
mailto:y.y.coolyabin@gmail.ru
mailto:i_sojnov@meshalkin.ru

UZMED RESEARCH o
XALQARO ILMIY JURNAL | MEXIYHAPOTH0IM HAYHBIM XYPHAT | INTERNATIONAL JOURNAL No1 | 2026

Annotatsiya. O‘ng bo‘lmacha anevrizmasi barcha tug‘ma yurak nuqsonlari orasida kam
uchraydigan patologiya bo‘lib, uning kechishi turli progressiv ritm buzilishlari bilan kechadi. Ayrim
kardiojarrohlik markazlari bunday bemorlarni konservativ dori-darmonlar bilan davolashni tavsiya
etsa, boshgalari radikal jarrohlik korreksiyasini afzal deb hisoblaydi. Ushbu magolada 8 yoshli
bolada supraventrikulyar taxikardiya bilan kechgan juda kam uchraydigan patologiya — o‘ng
bo‘lmacha gigant anevrizmasining muvaffaqiyatli radikal korreksiyasi bo‘yicha klinik holat tagdim
etilgan.

Kalit so‘zlar: tug‘ma yurak nugsoni, o‘ng bo‘lmacha anevrizmasi, anevrizma.

Beenenne

AmneBpusma npasoro npeacepaus (I1I1) siBnsiercs 10BOIBHO peiKON MATOJOTUEN Cpeau BCEX
BIIC y nereit. Kak mnpaBuio, nmpuyrHa JaHHOTO IMOPOKAa HE M3BECTHA, OJIHAKO JAHHBIA MOPOK
SABJSIETCS PE3YyJIbTaTOM JHCIUIa3u MbledyHor cteHku III1. HecmoTps Ha TO, 4TO NAUMEHTHI €
aneBpusmoii [1I1 umeroT anurenbHOEe OECCUMIITOMHOE TeYeHHE, TuarHoctupyercs: anespusma [1I1
BHE3AIIHO Ha MNPOQPMIAKTUYECKUX ocMoTpax. HecmoTps Ha TO, YTO Takue MNAUUEHThl UMEIOT
BBICOKUU PHUCK Pa3BUTHs Pa3IMUHBIX HApPYIIEHUH pUTMA CepAlla, pe3yJbTaTOM KOTOPOM MOTyT
OBITb HE TOJNBKO TpoMOOAMOOMK JerouyHo aprtepuu (TOJIA) u pa3pblB aHEBpU3MBI, HO U
BHE3aIHasl CepJeUHasi CMEPTH, UMEIOTCSI PA3HOTJIACUSl MKy KapAUOXUPYPTrUYECKUMH LIEHTPaMH B
BBIOOpE ONTHUMAIBHOTO JICYCHUS AaHHOW maronoruu [1]. Mel npeacTaBisieM KIMHUYECKHH CITydaid
JieueHre TUTAaHCKOM aHEeBPU3MEI Y 8 JIETHET0 peOeHKa.

IIpe3senTanus ciay4yas. 3aKOHHBIA NPEICTABUTENb MAallMEHTa MOAIKCAT UHPOPMUPOBAHHOE
JO0OPOBOJIILHOE COTIIACHE /ISl HCIIOJIb30BAHMS MEAUIIMHCKUX JAHHBIX B HAYYHBIX LEJISX.

Manbuuk 8 ner ¢ maccoit 45 kr O6bu1 rocnutanuzupoBad B ®I'BY «HMULL um. Axax. E.H.
MemankuHay ¢ CYNpaBEHTPUKYJSPHONW TaxukapAued ¢ xamobaMd Ha YTOMIIIEMOCTb IpHU
HeOobIIoN (u3nueckor Harpyske. JlaHHble peHTreHorpauu OpraHoB TIPYJHOM KIIETKH
JIEMOHCTPUPOBAJIM IPU3HAKU KapAMOMETAINY 32 CYET paclIMpEeHHBIX MPaBbIX OTAENOB cepaua (puc
1).

PucyHnok 1. Pentrenrpagusi opranoB rpyaHoi KJ1eTKH

[Tpu mposenenuu IXO-KI' 6p110 BhIsIBAEHO pacuipenue nojoctu 1111, Ha nepeaHeOokoBoit
TIOBEPXHOCTH KOTOPOTO OBLIO BHIABIEHO obpasoBanme (S=42 cm?, V 1o 141 i), umeromee
coobmenue ¢ I pazmepom 4,1 cm. [Ipu sTom Pppakius BeiOpoca JIK Obuta B mpenenax HOPMBI U
coctaBisst 58%, KO JDK 62 mu. [{nsg moaTBepkaeHUs AMarHo3a IIPOBEJEHA KOMIIBIOTEpHas
tomorpadus (KT).

Pucynok 2. KT opranoB rpyaHoil KJIeTKH. a-aKCHaJIbHBIA Cpe3, CTPEJKOM IOKa3aHa
aHeBpu3MmaTudeckoe  pacmmupenue  [II1.  O-pponTaneHBII  cpe3, CTpPENKOW  IMOKa3aHa
aHeBpusmaTtndeckoe pacmupenue 1111
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Mo manmeiM KT Obima Bu3yanmusupoBana aneBpusMma ymika III1 pasmepom 81x61x82 mm
(Pucynok 2). Ucxons u3 gannbix KT U Hamu4us BBICOKOTO pUCKa Pa3BUTHS KU3HEYTPOXKaroIen
aputMun 1 TOJIA, ObUIO pemIeHO HPOBECTH XHUPYPTUUYECKYI0 KOPPEKIHMIO B BHJE PE3EKLUU
aneBpusMbl [1I1. Boimonnena cpenuHHas CTEpHOTOMUS, BU3YaJM3MPOBAaHA TMTAHTCKas aHEBpPH3Ma
IIT (10 *8 cm) (Pucynok 3a). bukaBanpHas kanromsuus (Pucynok 30). BeimomHeHa OKKITIO3HS
aoptel. Kapmuoruterus Kycromuonom (Dr. Franz Kohler Chemie, Alsbach-Hahnlein, Germany) B
KOpEHb a0pThl. BhINoiHEHa pe3eKIusl aHEeBPU3MBI MPABOTO MPEACEPANs MO TPAHWIM MBIIICYHON
tkanu (Pucynok 3B). YmmBanue npaBoro npeacepaus (Pucynok 3r). Bpems okkmosus 13 muH.
Bpemss MK 23 mun. Ilocne aexaHIONAIMU BO3HUK ASIU30]] CYNPABEHTPUKYJISIPHOU TaxUKaApIUU.
MenaukamenTo3Has Tepanus Obuia He 3 (PeKTHUBHAS, TO3TOMY BOCCTAHOBJIEHUE CUHYCOBOT'O PUTMa
norpedosano D/IC (PucyHnok 31). PesenupoBanHast yacTb Obljla OTIpPABJICHA HA TUCTOJIOTUYECKOE
uccienoBanue (Pucynok 3e), riae Obuta BeIsIBIICHA BhIpaKeHHass MUOKapauoauctpodus crenku 111
Ha (oHe MU Py3HOTO KapAMOCKIEPO3a, a TAKKe THIepTpo(us MBIIIEUYHBIX BOJIOKOH (PrcyHOK 4).
B mnocneonepanmonnoM nepuonae Obuta mpoBeneHa koHTponbHas UIIDXO-KI' (Pucynok 5), Ha
KOTOpoii Busyamusupoasiock I1I1, miomans koToporo coctapuna 17,4 cm? (kopoTkas ock = 4,0 cM,
JuinHHast ock= 5,3 cm). Kpome Toro, npu cpaBHEHMH JaHHBIX C IIOKA3aTeIsIMU MpeAonepaliioHHON
UIIDXO-KT', nabmonanocs yBenuuenne OB JIK no 74,2%, ¢ mokazarenem KJIO 72 mur. Tlo OKT
Obul cTOlKMII cuHycoBbIil puTM. [locieonepanmoHHOEe TeYeHHE MPOTEKano 0e3 OCIO0KHEHUi, B
CBSI3M C YEM IMAlMEHT ObUT BhIMKCaH Ha 10 JIeHb MMociie ornepamum.

Pucynox 3. MuHTpaonepanuoHHblii Bua koppexkuusi aHeBpusmbl IIII. a,6-Bun mocne
CPEIMHHOW CTEPHOTOMMH, BHU3yanusupyercs aHeBpusma [III, cTpenkoll moka3aHa HCTOHYECHHAs
cBobOonHas crenka IIII. B-Peszexkuuss mcronuenHoit crenku III1. r-Ymmsaume III1. Crpenkoit
noka3aHa Jedopmanus CTEHKH JIEBOTO JKEIyJO4YKa, BO3HHKINAs B pe3yJIbTaTe KOMIIPECCUHU
aneBpusMmabl [1I1. 1- Cepane nocne koppekuu. e-MakponpenapaT uCTOHUeHHOM cTteHku [111.
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Pucynok 4. Mukponpenapar crenku anespusmbl IIIl. a — B ganHom oOpasiie BuIHA
HUCTOHYCHUE MHOKAp/a, MECTaMH C €T0 TMOJTHBIM OTCYTCTBHEM. MEBINICYHBIC BOJIOKHA C BEIPAKECHHOU
runeprpodueii u muctpoduerd B BUAC OTEKA, BaKyOJH3aIlMHM LUTOIUIA3MBI, KOHTPAKTypHBIMHU
U3MCHCHUsAMHU, AUPPY3HBIM pa3pacTaHWEeM COCIUHUTCIBHON TKaHW. OHAOKApA TOHKUH,
paBHOMEpHBI. B nsnukapne HaOmronaercss ouaroBas JuMpouanas wuHmiIbTpanus. CreHka
npefcepanss ¢ HCTOHYCHHEM MHOKapJa, MECTaMH C €ro MOJHBIM OTCyTcTBHeM. CoxpaHHBIE
MBIIIICYHBIC BOJIOKHA C BBIPOKEHHOUW runeprpodueii u aucrpodueii B Buae oTéKa, BaKyOJIN3aluu
[IUTOIJIa3MbI, KOHTPAKTYPHBIMH W3MEHEHUsMHU, IU((Y3HBIM pa3pacTaHHEM COCIUHUTEITBHON
TKaHU. DHJOKapJl TOHKHUH, paBHOMEpHbIH. B snukapne naOmronaercs ouaroBas JuMdouHas
UHQUIBTPALHUSL.

(a — okpacka reMaTOKCHJIMH-303MHOM, 0 — 110 Ban ['u3ony).

Pucynok 5. Iocaeonepanuonnas YIIIXO-KT'. a- nuHUAME yKa3aHbl KOPOTKas U JUIMHHAS
och I1I1. 0- muuueit obo3nauena miomans 1111

O6cy:xnenue

AneBusma IIII mnm unmonarnyeckoe pacmupenue I1I1 npencrasnsier coboil BbINSIYMBAaHKE
yimka IIIT u oTHOCHMTCS K KpailHE pelKON IMaTOJOTHU CEPAEYHO-COCYAUCTONH CHUCTEMBI, KOTOpas
MokeT OoTHOocuThesl K rpymnmne kak BIIC, tak u mpuobperennsix mopokos cepaua (IIIIC) [2].
Otnonorus BpokJeHHOW aHeBpu3Msbl 1111, Ha cerogHAMHNMNA N€Hb, OCTAETCS] HEM3BECTHOM, OJTHAKO
CYILLECTBYIOT JBE TMIIOTE3bI: OJIHA U3 KOTOPBIX TJIACUT O TOM, uTo pactmupenue [1I1 popmupyercs B
pe3yibTaTe aHOMAaJbHOIO CHHTE3a CTPYKTYpPHBIX O€JIKOB, KOJUIareHa W JUCIUIa3uM TpedeHdaTon
MBILINBI Cepla; Apyras MNpeAcTaBiIsIeT pa3BUTUE aHEBPU3MbI BCIIEICTBUM SYMOPHOHAIBHONW MOTEpU
MHO0JIACTOB, KOTOpasi MOKET OBITh BBI3BaHA MEPEHECEHHOW BHPYCHOM MHQEKIMEH MM TpaBMOMH
[3,4]. Kak mpaBumno, mpuoOpeTeHHas aHeBpusma yiika [II1 moxer dopMupoBaThes B pe3ynbTare
JUINTEJIFHOTO TEYEHMS JIETOYHOM TUIIEPTEH3UH, UIIEMHYECKOW OO0JIe3HH ceplua U XpOHHYECKOU
Cep/IeYHON HEA0CTaTOYHOCTH, MTOCKOIBKY PUBOAAT K mieperpy3ke ooremom I111 [3,5].
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JlnarHocTuka MJAaHHOTO IIOpOKA 3aTPyJHUTENbHA M BBIIBIATHCS MOXKET CIydyallHO Ha
NpopMIAKTUYECKUX OCMOTpax, IOCKOJbKY HMEET JUINTeNbHOEe OeccuMNTOMHOe TeueHue. Kak
IIPABUJIO, MPOSIBICHUE KIMHUYECKOW CHMIITOMATUKM BO3HUKAET BO B3pPOCIOM BO3pAcTe, OJHAKO B
MHUPOBOH JIUTEpPAType NPUBEACHBI CIIy4ad Pa3BUTHsI CUMIITOMAaTUKU B IIEPUOJ HOBOPOXKACHHOCTH U
B JIeTCKOM Bo3pacTte [3,5,6]. B kauecBTBe MHCTyMEHTAJIbHON AMarHocTUkU npumeHsoT YII9XO-
KTI', oqHako He Bcerga BO3HUKAET BO3MOKHOCTb XOPOILO BU3yanu3noBaTh anespusmy I1I1, moaromy
JUIsL TIOCTAaHOBKM OKOHYATEJIbHOI'O JMArHo3a B KauecTBE 30JI0TOro cTaHaapra ucrnosb3yor KT-
aHruorpauro, Tak Kak 00J1a1aeT BHICOKOH YyBCTBUTEJIBHOCTBIO UM CHIELM(PUUHOCTBIO [3].

Ha ceromHAmHuil JeHp HET ONTUMAJIbHOIO METOAA JIEUEHUS AaHEBPU3MATUUYECKOIO
pacmmenus III1, uyTo sABiIAETCA TEMONW MHOTHX CIIOPOB M JAUCCKYCCUH CpeIu KapIUOXUPYTHYECKHX
1HeHTpoB. OJHU CUYMTAI0, YTO KOHCEPBAaTUBHYIO TaKTUKy B JjieueHuM aHeBpusMbl IIII cinemyer
IPUMEHSATh NallMeHTaM ¢ OECCUMIITOMHBIM TE€UEHUEM, Ha3Hayas aHTHKOATYJISHTBI B HU3KHUX J103aX
Y aHTUAPUTMHUYECKUE IpernapaTbl B KaUeCTBE IMPEIyNEKICHUS pa3BUTHS TPOMOO30B U HapyILIEHUN
purMma [3,5]. Kpome Toro, Takum namuMeHTaM CleAyeT OIpaHUYUTh (PU3MYECKYIO aKTMBHOCTbH JJIS
npenoTBaiieHuss paspbiBa aHeBpusMbl [III. OpHako OOJBIIMHCTBO KapAUOXUPYPrOB SBIISIFOTCS
IPUBEP)KEHIIAMU XUPYTUYECKOH KOPPEKILHMH JaHHOIO MOPOKa KaK Ipu OECCHMIOTOMHOM TEYEHHHU,
TaKk U C KIMHUYECKONW KapTHUHOMH, MOCKOJBbKY MPU OTCYTCBHHM OINEPATUBHOIO JIEUEHUS BO3MOXKHO
pa3sBUTHE pa3MuHBIX HapyleHud putma, TOJIA, paspeiBa IIII, BHe3anHyO cepIedyHylO CMEpPTh
[5,6].

B Hamem KIMHMYECKOM cllydae, MEAWKAMEHTO3HOE JedeHue Obuio Hed(heKTUBHBIM,
IIOCKOJIbKY Ha MOMEHT BbIsiBIeHUs aHeBpu3Mbl I1I1 y manumenra Oblia 4yacras mporpeccupyrouas
CYNpaBEHTPUKYJISIpHAsT TaXWUKapAusl, 4TO U CTaJ0 IOKAa3aHUEM K IMPOBEICHUIO XUPYpPrHUECKOM
Koppekiuu. Kpome Toro, 1aHHbIN NallMEHT HA MOMEHT MHIYKIHMH, 00ECIIEUeHUsT XUPYPIUIECKOrO
JI0CTyIa UMeJl OO CepIeyHOro puTMa, KOTOPOE HE MOA1aBaI0Ch MEMKAMEHTO3HOW KOPPEKIIUH, a
TpeboBnano mnposeneHne OJIC, mo3TOMy BBIOOp pPATUKAIBHOW KOPpEeKIMH B o0beMe
aneBpusMdKToMuH [1I1 siBnsSieTCs €IMHCTBEHHBIM BEPHBIM PEILIEHUEM /ISl YCIIEITHOW KOPPEKIUU U
MOBBILIEHHS Ka4e€CTBA KU3HU JAHHOTO MalMEHTA.

CeronHss JOCTYNIHO JiBa BapuaHTa XUpPyprudyeckod Koppekuuu aHeBpusmbl [III:
AHEBPU3MAIKTOMMS Kak B ycinoBuax MK, Tak um npuMeHeHHMM TakTHKHM J[KoIla M €ro KOJuler, ¢
IIOMOIIBIO KOTOpPOMl MpoBOAAT pe3ekuuto aHeBpusMbl [III B orcyrctBum MK uepe3 HanoxeHue
cocynuctoro 3axkuma Ha cTeHky IIII. OgHako OOJIBIIMHCTBO KapIUOXHPYPrHMUYECKHX LIEHTPOB
NPEIIOYNTAIOT MPOBOAUTH XHUPYprudeckyro koppekunuio B ycnoBusx WK, mockonbky naHHas
METO/IMKa BIseTcs 0ojiee 0€30MacHON y MallMEeHTOB ¢ HICTOHUYEHHON CTEHKOM aHeBPHU3MaTUYEeCKOTrO
MEIIKa pPa3IuvHbBIX pa3mepoB [2]. B Hamem mnpoBenu paauKadbHYI0 KOPPEKIHMI0 B 0o0BeMe
aHeBpu3sMdIKTOMMHM B ycioBusx MK, mockonbKy y MaHHOrO mHanueHTa pa3sMepbl aHEBPU3MBI U
yacTble cOOM CepAIeUHOr0 pUTMa HE MO3BOJISUIN UCIOIb30BaTh METOAMKY J[Kola 1 ero KoJuier.

3akinoyenne

Amnespusma I1I1 aBnsercs kpailHe pelKUM MOPOKOM cepjia ¢ BapraOelbHOW KIMHHYECKOM
KapTUHOM, OJIHAKO JO CHUX OCTaeTcs HEM3BECTHOH JTHONOrMs AaHHOro 3aboneBanuus. Kak
npaBwiio, nuarHoctupyercs aHespusma IIIl y nereit Ha mpoduiiacKTHUYECKHMX OCMOTaxX WM MpU
pa3BULIMU APKOHN KIMHUMUYECKOM KaTUHBL. HecMOTs Ha Ham4re KOHCEPBAaTUBHOIO METO/A JICUEHMS,
XUpyprudeckass KOPEKIUS OCTaeTcs MPEeANOYTUTEIbHOW TaKTUKOW cpeau  OONBIIMHCTBA
KapAMOXUPYPrUUYECKHUX LIEHTPOB HE TOJIBKO VISl IPENOTBAILIECHUS Pa3BUTUS OCIOXKHEHUM, HO U IS
JIOCTH>KEHMS YCIIEIIHOM KOppeKuu aneBpu3msl 111
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