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v' Resume

Most congenital eye diseases occur more often in children whose parents are closely related, and
cases of repeated incidence of these pathologies are observed in the 3rd-4th generation of families.
The purpose of the research. It consists in studying the genetic frequency of certain types of hereditary
eye diseases in Surkhandarya population. Material and methods. Genetic and epidemiological survey of
the population of the Surkhandarya region was carried out in 15 districts, with a total population of 2.8
million. Based on the screening analysis, 385 patients with various hereditary eye diseases were
identified. There are 208 men and 177 women among them.The main contingent percentage was made
up of patients under the age of 26 years. According to the results of segregation analysis, 97 patients
with hereditary eye diseases were identified: 38 of them had autosomal recessive, 53 - autosomal
dominant and 6 patients X-linked type of inheritance).The cause of morbidity in all cases was closely
related marriages. Results and conclusion.Analysis of the results of the study showed that the most
common hereditary ophthalmopathologies were diseases of the retina and choroid (18.5%), congenital
cataracts (15.5%), and high myopia (12%). The study of the dependence of all characteristics of the load
of hereditary ophthalmopathologies on the genetic structure of the population conducted in 13 districts
of the Surkhanadaryo region showed, that the highest values of the random component of inbreeding
(Fst) were found in the rural population of the Kumkurgan and Muzrabad districts, which, in our
opinion, is associated with the highest frequency of closely related marriagesin the studied areas.

Keywords: hereditary ophthalmopathology, autosomal dominant, autosomal recessive, congenital
diseases
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v’ Pestome

Kynunua mysma Ky3 Kacannuknapu oma-onanapu AKUH KAPUHOOW Oynzan 0onanapoa mes-me3
yupaiiou ea Oy nAMONOUANGPHUHZ MAKPOPUIL KACAIAGHUWL X0aamjapu ounanapuumz 3-4-
asgnoonapuoa Kyzamunaou. Taokukom maxcaou. Cypxonoapé nonynayusacuoa upcuil Ky3
KacaniuknapuHuHz — aupum  mMypirapuUHUHZ 2eHEeMUK  YACMOMACUHU  JPaHuwoan  uoopam.
Mamepuannap ea ycyanap. Cypxonoapé eunoamuoa 2,8 Muiiuon axonu ucmuxomam wunaouzan 15
ma mymanoa axoauHuHe 2eHemuK-INU0eMuon0cuK mekuiupyeu ymxasunou. CKpununz maxauaiapu
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acocuda mypau upcuii Ky3 Kacaiiukiapu oOunan kacannauwzan 385 naghap Oemop anuxnanou.
bemopnapuunz éwiu xaémuunz oupunyu oirapuoan 78 éweaua oynean. Ynapuune 208 nagapu pkax,
177 nagpapunu aénnap mawkun smounap. Acocuii Konmunzenm ouzunu 26 éwzaua oynean bemopnap
mawkun 3mou. Cezpezayusa maxjunuea Acocan upcuil ogmanvmonamonozuacu oynzan 97 nagap
Oemop anuxnanou (wiynoan 38 odemopoa aymocoma-peyeccus, 53 Oemopoa aymocoma-00MuUHAHM
MoUuNIUK mypu 6a 6 6emopoa X xpomacomaza ooz2nanzan upcusm wiaxkau oynzan). bapua xonamnapoa
KACalaHuWHUHZ cadadu AKUH KAPUHOOWIIUK aACOCUOAZU HUKOXAAp Ounan uamobapuac 001Uk
oynou. Hamuorca eéa xynoca. Ta0KUKoOm HaAMuMCaiapuHy maxaul KUauui WyHu KypcamouKu, IH2 KeHz
mapKanzan upcuil ogmansmonamonozusnap myp napoa ea xopoudea xacaanukiapu (18,5%), myema
kamapaxma (15,5%), wiynunzoex, wxopu oapaxcanu muonusa (12%) yupaou. Cypxonoapé
sunoamununz 15 ma myman axonucuoa upcuii Ky3 Kacainukiapu 0KUHUHZ dapya Xycycusamapu
RORYNIAYUAHUNZ 2€HEMUK MY3UIUU2A O0ZMUKAUSUHY  YP2AHUW, HACTYUIUKHUHZ mMacoougduil
komnonenmu (Fs1) anz wkopu Kypcamkuunapu anuxnanzan Kymrypzon ea Myspab6oo mymannapuoazu
KUWIOK axX0/1ucuoa, AKUH KAPUHOOWIUK ACOCUOAZU HUKOXIAAPHUHZ OKOPpUIUZU Ounan 0021uKIuzuHu
Kypcamou.

Kanum cyznap: upcuii opmansmonamonozusn, aymocoma - OOMUHAHM, AYMOCOMA - PEUECCUs,
myama HyKcoHaap.
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v’ Pesiome

bonvuwuncmeo eporcoennvix 3aboneeanuii 2na3 uauie 603HUKAIOM Y Oemell, YbU pooumesu
HAX00AMCA 8 ONUZKOM POOCmEe, a CAYYaAU NO6HLOPHON 3a00.71e6AeMOCIU OGHHBIMU NAMOI0CUAMU
Haonwoaomcea 6 3-4-u noxonenuu cemeil. Ilenv uccneooeanusn. Hzyuenue zenemuueckoil uacmomol
HEKOmMOpbIX 6U008 HACIEOCMBEHHbIX 3abonesanuil 2na3z 6 nonynauyuu Cypxanoapvu. Mamepuan u
memoowt. Ilposedeno zenemuko-Inudemuonozuieckoe oocnedosanue nacenenus CypxanoapbuHckoil
oonacmu ¢ 15 paitonax, c oouenr yucnennocmoio 2,8 man. Ha ocnoseanuu CKpunuH206020 aHaIu3a
6vl61eH0 385 nayuenmoe ¢ Ppa3TUUHBIMU HACTEOCHEEHHbIMU 3a0onesanuamu 2na3. Bospacm
RAYUEHM 08 8APLUPOGAIL OM NEPBLIX MeCAYes Hcusnuu 00 78 nem. Cpeou nux myxcuun 208, sncenuwyun —
177 uenosex. OCHOBHOUI KOHMUHZEHM HPOYEHM COCMABUIU hayueHmul 6 eopacme 00 26 nem. Ilo
pe3yivmamam  cecpecayuonnoz0  GHANU3A  éblaeneHo 97 nayueHmos ¢ - HACAEOCH 6eHHbIMU
3abo0nesanuamu 2naz: 38 uz HUX UMeIU AYHLOCOMHO-PEUeCCUsHbL, 53 - aym ocomMHo-00MUHAHMHBLIL U 6
nayuenm 0eX-cyennennviii mun Hacaeoosanus). Ilpuuunoii 3aboneeaemocmu 60 écex ciy4asx cmanu
onuskopoocmeennvie Opaku.Pezynemamot u 3aknroueHue. AHANU3  pe3YIbIMAM 08  UCCTICO06AHUSA
nokazan, umo Haubonee HACMO BCIMPEUAIOUWUMUCA HACIEOCH 6EHHBIMU OQM AIbMORAINO0I02UAMU
Aeunucy 3adoneeanus cemyamru u xopuouoeu (18,5%), eposycoennvie kamapaxmout (15,5%), a maxace
muonusn evicokou cmenenu (12%). Hzyuenue 3agucumocmu 6cex Xapakmepucmux zpy3a
HACIeOCH 6eHHBIX OHM ATTbMONAMOI02UTL OM 2eHEMUYECKOU CIPYKMYPbl NORYIAUUU RPOGEOCHHbLIL 8
13 paitonax CypxanaoapvuHcKkoul o001acmu NOKA3al, YMO HAUOONbUWIUE 3HAYUEHUA CAYHAUHOU
cocmagnarouieii unopuounza (Fst) Ovuiu eviasieHvl ¢ cenvCKkoil nonynauuu paiionoe Kymkypean u
Myspabao, umo, Ha Hawi 6327110, C6A3AHO C HAUDOJ1ee 8bICOKOU YACMOM 0l OAUZKOPOOCMEEHHBIX OPAKOS
6 U3yuaeMuIxX paionax.

Knioueevle cnosa: Hacneocmeennvie OQmanvmonamonocuu, aymocomMHoO- OOMUHAHMHbLIL,
aymocoMHO- peyeccusHblil, 6P0IHCOeHHbIe 3a001e6aHUA.
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Relevance
P ast 25y have witnessed an exponential increase in knowledge and understanding of ocular
diseases and their respective genetic underpinnings. As a result, scientists have mapped many
genes and their variants that can influence vision and health of our eyes [4,5].

Among infants, more than 60 percent of cases where blindness has occurred are caused by inherited
eye diseases such as congenital (present at birth) cataracts, congenital glaucoma, retinal degeneration,
optic atrophy and eye malformations. Additionally, up to 40% of children and infants with certain
types of strabismus (misalignment of one eye in relation to the other) have a family history of the
disease.

The ophthalmologist’s role in the management and diagnosis of genetic disorders can be critical for
patients, families and referring providers in the steadily advancing field of genetics [2]. Genetic testing
can be a useful medical tool in ophthalmology to help confirm or rule out a suspected inherited ocular
disorder, provide important information of inheritance patterns and risk of recurrences for families,
and help guide clinical management, appropriate referral and surveillance decisions. Furthermore,
genetic testing may also provide a societal benefit in improv. Based on these findings, it is becoming
clear that an early diagnosis employing genetic testing can help evaluate patients' conditions for
instituting treatment plan and follow-up care to avoid vision complications later. For example,
knowing family history becomes crucial for inherited eye diseases as it can benefit members in family
who may have similar eye diseases or predispositions, the understanding of genes, genetic diseases,
and future treatments [3]. Therefore, gathering information from an elaborate examination along with
complete assessment of past medical illness by ophthalmologists followed by consultation with
geneticists can help create a roadmap for making diagnosis and treatment precise and beneficial
[1,2,4,5].

Purpose of the research. To study the occurrence of certain types of hereditary eye diseases in the
Surkhandarya region.

Material and methods

A genetic and epidemiological survey was carried out in population of 15 districts of the
Surkhandarya region numbering 209597 people, which was aimed to identifying hereditary
ophthalmopathologies (HOP) in the period from 2022-2023.To determine the possible change in the
burden of HOP and its nosological spectrum, the population of Kumkurkan, Muzrabad and Jarkurgan
districts was examined twice. The ethnic composition of the population represented by Uzbeksin 89%.

Information data on patients with HOP was obtained from the following sources: from general
practitioners in rural medical centers, city polyclinics, ophthalmologists from the central
districtspolyclinics (by using a questionnaire), as well as from the register of disabled people of the
Bureau of Medical and Social Expertise.

Patients underwent general ophthalmological research methods, including visometry, skiascopy in
conditions of drug mydriasis, the study of reflex motor reactions (pupillary and "tracking" reactions) in
children under 3 years of age,study of color perception, keratometry, biomicroscopy of the anterior
segment of the eye, as well as ophthalmoscopy.Some patients, according to indications, underwent
perimetry, tonometry and gonioscopy. In order to accurately verify the diagnosis, the patients were
examined at the Termez branch of the Republican Specialized Scientific and Practical Center for Eye
Microsurgery, where they underwent special ophthalmological examination methods.

We also used a number of mathematical methods for statistical processing of the obtained material,
including segregation analysis, uniformity of the distribution of hereditary pathology of the organ of
vision by region, comparison of prevalence using the Student's t-test, analysis of the distribution of
surnames by the isonymy method to assess random Fsr inbreeding.

Results and discussion
Screening analysis identified 385 patients with various eye diseases. The age of patients ranged
from the first months of life to 78 years. Men made up 54%, women - 46%. The largest percentage
was made up of patients under the age of 26 years (38%).After a comprehensive examination of all
selected people, were identified patients with a presumably hereditary eye pathology (112 people).The
conducted segregation analysis in families with presumably autosomal recessive (AR) and autosomal
dominant (AD) pathology of the eye showed compliance with a certain type of inheritanceand
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compiled for a group of families witheye diseases with AR type of inheritance 0.17, for a group of
families with an autosomal dominant pathology of the eye - 0.32, which indicates that the risk of
having a sick child in burdened families with an autosomal recessive type of inheritance is 20-25%,
with autosomal dominant - 45-50%. The segregation analysis revealed 97 patients withhereditary
ophthalmopathologies (38 of patients had an autosomal recessive, 53 patients had an autosomal
dominant type of inheritance, and 6 patients had an X-linked inheritance pattern).In all cases, closely
related marriages became the cause of morbidity.

The most common hereditary ophthalmopathologies were diseases of the retina and choroid
(18.5%), congenital cataracts (15.5%), and high myopia (12%).Was studied interpopulation,
interfamily, clinical and genetic polymorphism.In all patients, the prenatal anamnesis and anamnesis
of life were not burdened, concomitant pathology of the eye and other organs and systems was not
revealed.

The largest contingent consisted of patients with a mixed form of retinal-pigmented
tapetoretinalabiotrophy - 11 probands from 11 families, aged 32 to 58 years. At the same time,
changes were detected only in men. Such symptoms of the disease as: deterioration in dark adaptation
and day blindness with excessive illumination, which later turned into nyctalopia and narrowing of the
visual field, were observed mainly at the age of 9 to 24 years. At an older age (25-40 years) there was
a significant decrease in vision severity (0.09 and below) and the appearance of peripheral scotomas.
The anterior segment of the eyes in this group of patients was not changed. At the age of 41-58 years,
dystrophic changes in the retina were observed with damage of the eye vessels, the development of
complicated cataract and clouding of the vitreous body, which led to the appearance of "tunnel vision"
with very low visual acuity, as well as hemeralopia and impaired color perception.In all patients,
ophthalmoscopy revealed symmetrical changes in both eyes.

The peripheral form of pigmented tapetoretinalabiotrophy was detected in 5 women. In 3 of
themwas noted an autosomal dominant type, in 2 - an autosomal recessive type of inheritance. The
initial symptoms of the disease manifested themselves at the age of 11-28 years in the form of
hemeralopia and narrowing of the visual fields. Visual acuity indicators were 0.4 and below. The
oldest patient had complicated cataract. Typical, symmetrical changes were observed in the fundus.

Franceschetti-type retinal abiotrophy was detected in 2 male patients from different families at the
age of 40 and 43 years. The initial symptoms of the disease appeared at the age of 18 and 26 years in
the form of a decrease in visual acuity from 0.7 to 0.05, depending on the duration of the disease,
narrowing of the visual fields with the determination of relative and absolute scotomas.
Ophthalmoscopy revealed changes typical for this disease.

Axenfeld-Rigger syndrome was detected in 3 patients from 2 families. All patients had such
clinical symptoms as complete aniridia, incomplete cataract and secondary glaucoma.

Marfan's syndrome was diagnosed in 4 patients from different families aged 16 to 21 years. At the
same time, men suffered with the same frequency as women. All patients had typical systemic changes
in the connective tissue and heart. There were myopic changes in the vision organ, lens subluxation
was observed in 2 patients.

Hereditary cataracts occurred in 16 patients from 12 families. The age of the patients ranged from 6
months to 25 years. The distribution of patients by gender did not differ significantly. In the majority
of patients (75%), clouding of the lens was noted already in the first year of life. Cataract progression
was not observed in this group of patients. In the remaining patients (25%), clouding of the lens was
noted at the age of 5 years and older (in examining the relatives of the proband). Decrease in visual
acuity to 0.5-0.7 was observed in 2 patients, 0.2-0.4 - in 6 patients (37.5%) and in 8 patients (50%)
visual acuity was 0.1 or lower. The highest frequency was in patients with capsular cataracts (9
patients), 4 patients had polar cataracts and 3 patients had complete cataracts.

The study of the dependence of all characteristics of the load of hereditary ophthalmopathologies
on the genetic structure of the population conducted in 13 districts of the Surkhanadaryo region
showed, that the highest values of the random component of inbreeding (Fst) were found in the rural
population of the Kumkurgan and Muzrabad districts, which, in our opinion, is associated with the
highest frequency of closely related marriages in the studied areas.

The coefficient of linear correlation between the prevalence of autosomal recessive hereditary eye
diseases and the values of random inbreeding Fst was 0.63+28 (Spearman's rank correlation r=0.78);
between Fg and the prevalence of autosomal dominant pathology of the organ of vision - 0.44+36
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(rank correlation according to Spearman r=0.58); between total hereditary ophthalmopathology,
including dominant, recessive and X-linked forms of ophthalmopathology, and Fsr values by region -
0.69+£32 (Spearman's ranking r=0.66). The correlation coefficient between the variety of nosological
forms of hereditary eye diseases and the values of random inbreeding was 0.81.

The obtained correlation coefficients show that the differences between the Fsr values and the total
prevalence, as well as the severity of autosomal recessive and autosomal dominant eye diseases and
the diversity of hereditary pathology of the eye, are explained by the different level of separation of
the studied populations.

Conclusions

1. It was established that the most common hereditary ophthalmopathologies in the Surkhandarya
region as a result of closely related marriages were diseases of the retina and choroid (18.5%),
congenital cataracts (15.5%), high myopia (12%), Marfan syndrome (3.8%) and Axenfeld-Rigger
syndrome (2.9%).

2. It was revealed that the highest values of the random component of inbreeding were noted in the
rural population in the Muzrabad and Kumkurgan districts of the Surkhandarya region, which is
associated with the highest frequency of closely related marriages in this area. The correlation
coefficient between the total hereditary ophthalmopathology and the values of random inbreeding by
regions was 0.69, between the diversity of the spectrum of hereditary eye pathology and random
inbreeding - 0.81.
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