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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

This article presents the results of a study conducted to
investigate the prevalence of certain hereditary diseases—
hereditary hemochromatosis, hereditary collagenopathies, and
hemoglobin—enzymopathies—among the population of the
Republic of Azerbaijan.

A total of 2,881 individuals of Azerbaijani ethnicity, differing
in age and sex, were examined. The phenotypic frequencies
of the investigated hereditary diseases were determined. The
phenotypic prevalence of hereditary hemochromatosis among
the population of the Republic of Azerbaijan was 12.3%, with
a gene frequency of 0.1865. The highest phenotypic prevalence
was observed among adults (21.2%), the lowest among
newborns (6.7%), while among children it was 9.0%.

The prevalence of hereditary collagenopathies was highest in
the southern regions (12.2%) and lowest among migrants and
isolated populations (1.1%). The prevalence of hemoglobin—
enzymopathies were 14.3%, with the highest frequency
observed in homozygous B-thalassemia (51.9%).

Thus, the conducted studies allowed us to genetically
characterize the population of Azerbaijan.

Key words. Hereditary diseases, hemoglobin—enzymopathies,
Azerbaijan.

Introduction.

Over the past two decades, medical-genetic, biochemical,
and molecular-genetic studies of ethnic population groups
worldwide have attracted considerable attention from the
international scientific community. The exceptional relevance
of these studies is primarily associated with their ability to
identify families with severe hereditary pathology and to
investigate the distribution of specific hereditary diseases
within populations. The establishment of registries of hereditary
pathology for densely populated regions, along with the analysis
of the influence of individual population factors—primarily
inbreeding, endogamy, and migration—on the segregation
and mutational load of populations, enables a more accurate
assessment of the hereditary burden of populations. From the
perspective of clinical genetics, medical-genetic studies have
proven to be particularly successful when conducted in isolates
and semi-isolates. In a number of cases, these investigations
have made it possible to determine the causes of the spread
of hereditary diseases, identify new hereditary disorders, and
subdivide previously unified nosological forms.

Comprehensive population-based and medical-genetic studies
make it possible to obtain data on the frequency and distribution
of hereditary pathology, which is ultimately essential for
planning social measures aimed at the prevention of hereditary
diseases.

Medical-genetic research was conducted to analyze
the phenotypic and genotypic frequencies of hereditary
diseases—including hereditary hemochromatosis, hereditary
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collagenopathies, hemoglobinopathies, and erythrocyte glucose-
6-phosphate dehydrogenase deficiency—in the Republic of
Azerbaijan, based on population-genetic studies.

Thus, the aim of the present study is to determine the phenotypic
and genotypic frequencies and the distribution of certain poorly
studied hereditary diseases in the Republic of Azerbaijan using
comprehensive biochemical and population-genetic methods.

The material was collected between 2000 and 2023 within
the scientific program of the Department of Biochemistry of
Azerbaijan Medical University.

Hereditary hemochromatosis (HH), which is one of the most
common human diseases and is widely distributed across
different human populations, often leads to severe complications
and fatal outcomes if left untreated.

Iron is deposited primarily in the liver, pancreas, heart, and
kidneys, leading to progressive cellular damage in these
organs and subsequent proliferation of connective tissue. This
process results in the development of liver cirrhosis, diabetes
mellitus and other endocrine disorders, melanoderma, and
cardiomyopathy. According to numerous authors, the global
distribution of hereditary hemochromatosis is extensive; it is
most frequently observed in European countries, as well as
in America, Australia, and certain African and Asian regions.
The heterozygous frequency of the HH gene in the European
population is approximately 10%. Studies of the genogeography
of diseases have shown that hereditary hemochromatosis
is among the common hereditary pathologies in Caucasian
populations. According to these authors, the frequency of
the C282Y and H63D mutations associated with HH among
Caucasians ranges from 1% to 24% [1-3]. The biochemical
and genetic aspects, as well as the distribution of hereditary
hemochromatosis in our republic, have not been previously
studied. To identify HH, the following research methods were
applied. Screening, biochemical, family-genealogical, and
statistical methods were used to establish the diagnosis.

Materials and Methods.

The study was conducted between 2000 and 2023 within
the scientific program of the Department of Biochemistry of
Azerbaijan Medical University.

Atotal 0f2,881 individuals were examined, including newborns,
children, and adults. For hereditary hemochromatosis, 1,924
individuals were analyzed (300 newborns, 176 children, and
1,448 adults). For hereditary collagenopathies, 1,216 individuals
were examined, and for hemoglobin—enzymopathies, 241
individuals were included.

Screening, biochemical, family-genealogical, and statistical
methods were used. Blood samples were analyzed to determine
biochemical markers and genetic characteristics. Phenotypic
and gene frequencies were calculated using standard population-
genetic methods. Statistical analysis included chi-square testing
to assess the agreement between observed and expected values.
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Results and Discussion.

For hereditary collagenopathies, biochemical indicators such
as hydroxyproline and glycosaminoglycans were evaluated.
Hemoglobin—enzymopathies were identified based on
hematological and biochemical parameters (Figure 1).

A comparative pairwise evaluation of phenotypic frequencies
of hereditary hemochromatosis among patients with diabetes
mellitus, cardiovascular diseases, urological disorders, liver
cirrhosis, and other groups revealed differences in their
indicators. A high frequency of hereditary hemochromatosis
was observed among urological patients, individuals with liver
diseases, and relatives of identified probands—42.0%, 23.0%,
and 34.0%, respectively. The lowest frequency was found
among patients with hemoglobinopathies and enzymopathies,
at 6.0%.

The results of the assessment of phenotypic and gene
frequencies among newborns, children of preschool and school
age with various genetic forms, and adults with hereditary
hemochromatosis are presented in Table 1. The data indicate
that HH genes are unevenly distributed among the examined
groups. The highest phenotypic prevalence of hereditary
hemochromatosis was observed among adults (21.2%), with
a gene frequency of 0.3536. In contrast, lower values were
recorded among newborns, with a phenotypic frequency of
6.7% and a gene frequency of 0.0867, while among children
the phenotypic frequency was 9.0% and the gene frequency was
0.1193. In terms of gene frequency, these values in children were
higher than those observed in newborns (Table 1 and Figure 1).

The theoretically expected frequencies of mutant phenotypes
of hereditary hemochromatosis were as follows: p? (normal
homozygotes) — 0.5543 (212 individuals); 2pq (heterozygotes
for hereditary hemochromatosis) — 0.2154 (135 individuals); g2
(homozygotes for hereditary hemochromatosis) — 0.0210 (no
homozygotes detected). The chi-square value was 2 = 0.3315
with df = 1 and p < 0.05, indicating good agreement between
the observed and theoretically expected frequencies (p < 0.05,
df=1).

Bloodsamples fromthe population ofthe Republic of Azerbaijan
were examined to identify hereditary collagenopathies.

Hereditary collagenopathies (HCs) are characterized by a
relatively high prevalence in both pediatric and therapeutic
practice, a progressive course, multisystem involvement, early
disability, and even death at a young age [4-6].

As is well known, collagens constitute a family of extracellular
matrix proteins that play a crucial role in maintaining the
structural integrity of organs and tissues, regulating water—
electrolyte balance, and participating in immune defense
mechanisms, wound healing, bone fracture repair, platelet
aggregation, and other processes [7].

Mutations in genes responsible for the synthesis of these
proteins, or deficiencies in the activity of post-translational
enzymes involved in collagen biosynthesis, lead to the
development of disorders such as osteogenesis imperfecta,
certain types of Ehlers—Danlos syndrome, Marfan syndrome,
Alport syndrome, and chondrodysplasias. Similar mutations
have also been identified in osteoarthritis and in various forms
of osteoporosis, among other conditions [8].
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Another serious problem in practical medicine involves
diseases accompanied by excessive collagen synthesis, leading
to the development of fibrosis of the lungs, liver, and kidneys.
These disorders are based on genetic defects associated with
reduced activity of enzymes involved in collagen degradation
[9]1.

For the diagnosis of hereditary collagenopathies, biochemical
indicators in blood and urine are also used, including levels of
hydroxyproline, glycosaminoglycans, and other amino acids.

The prevalence of certain hereditary collagenopathies in most
countries worldwide, including the Republic of Azerbaijan,
is estimated at 10—15%. In our republic, the most frequently
identified hereditary collagenopathies were Marfan syndrome,
osteogenesis imperfecta, and familial mitral valve prolapse.

A total of 1,216 individuals were examined by a medical
geneticist. Hereditary collagenopathies were diagnosed in 917
individuals, while secondary collagenopathies were identified
in 299 cases. Among the 917 individuals, 50 were healthy
and constituted the control group. One hundred individuals
were newborns, and 563 were school-aged children, parents,
and relatives. Based on the obtained data, four main forms of
hereditary collagenopathies were identified among the examined
individuals: Marfan syndrome, osteogenesis imperfecta, familial
mitral valve pathology, and various forms of connective tissue
dysplasia. Of the 917 examined individuals, hereditary forms of
HH were identified in 204 cases.

Table 2 presents various genetic forms of hereditary
collagenopathies, as well as the phenotypic and gene frequencies
of hereditary hemochromatosis (HH). In Marfan syndrome, 22
heterozygous (68.8%) and 10 homozygous (31.2%) carriers
were identified. In osteogenesis imperfecta, 22 patients were
detected, of whom 17 (77.3%) were heterozygous and 5
(23.0%) were homozygous carriers. In the familial mitral valve
pathology syndrome, 50 patients were identified, including 33
heterozygous (60.0%) and 17 homozygous (34.0%) carriers.
In other forms of hereditary collagenopathies, among 100
patients, 59 (59.0%) were homozygous and 41 (41.0%) were
heterozygous carriers.

As shown in Table 2, the frequency of the mutant gene
associated with hereditary collagenopathies ranges from 0.0208
to 0.04525 and from 0.02844 to 0.08669. The highest genotypic
frequencies were observed in patients with familial mitral valve
pathology and other hereditary collagenopathies (0.04525—
0.08669). In other forms of hereditary collagenopathies, lower
mutant gene frequencies were identified (0.02844 and 0.0208).
These results indicate that hereditary collagenopathies are
unevenly distributed within the population of the Republic of
Azerbaijan.

Table 3 presents the phenotypic frequencies of the distribution
of hereditary collagenopathies in various regions of the Republic
of Azerbaijan.

Thus, the studies we conducted showed that hereditary
collagenopathies are unevenly distributed among the population
of the Republic of Azerbaijan. The highest prevalence was
identified in the southern regions (12.2%), while the lowest
prevalence was observed in the Nakhchivan Republic (2.2%)
and among refugees from Georgia and Armenia (1.1%).
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Figure 1. Prevalence of phenotypic hemochromatosis among the population of the Republic of Azerbaijan.
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Table 1. Phenotypic and gene frequencies among examined individuals with hereditary hemochromatosis.

Examined individuals Number of individuals examined Number of carriers Phenotypic frequency Gene frequency
Heterozygotes Homozygotes

Newborns 300 14 6 6.7 0.0867

School-aged children 176 11 5 9.0 0.1193

Adults 1448 110 201 21.2 0.3536

Total 1924 135 12.3 123 0.1865

Table 2. Various phenotypic and genotypic forms of hereditary collagenopathies among the examined individuals.

Nosological forms Number examined Phenotypic frequency Gene frequency
Heterozygotes Homozygotes
Marfan syndrome 32 22(68.8%) 10 (31.2%) 0.02844
Osteogenesis imperfecta 22 17(77.3%) 5(23.0%) 0.0208
Familial mitral valve pathology syndrome 50 33(60.0%) 17 (34.0%) 0.04525
Various forms of connective tissue dysplasia 100 59(59.0%) 41 (41.0%) 0.08669
Total number 204 66.1(%) 20 0.04662
Table 3. Phenotypic prevalence of hereditary collagenopathies among the population of the Republic of Azerbaijan.
Regions Examined population Phenotypic frequency
Population of the northern regions 88 9.6
Population of the eastern regions 62 6.8
43 4.7
Population of the southern regions 112 12.2
Population of the central regions 19 2.1
100 10.9
Nakhchivan Republic 20 2.2
Population relocated from the Republic of Georgia (migrants from Georgia) 10 1.1
Migrants from the Republic of Armenia 10 1.1
Total number 464 5.6

Table 4. Phenotypic frequency of various forms.

Various forms of hemoglobin—enzymopathies Phenotypic frequency, %
Homozygous B-thalassemia, n=125 51.9

Heterozygous B-thalassemia, n=53 22.0

Intermediate drepanothalassemia, n=5 2.1

Drepanothalassemia, n=8 3.32

a-Thalassemia, n=8 3.32

Structurally abnormal hemoglobins, n=34 14.1

Glucose-6-phosphate dehydrogenase (G6PD) deficiency, n=8 3.32
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The following hereditary diseases characteristic of our
population includes hemoglobinopathies and enzymopathies.
Hemoglobinopathies and enzymopathies constitute a large
group of hereditary anemias that have been intensively studied
over recent decades. They represent genetically determined
abnormalities in the synthesis of globin polypeptide chains and
disorders of enzyme activity, and they exhibit wide geographic
distribution. In the Republic of Azerbaijan, hemoglobin—
enzymopathies are encountered more frequently (reaching up
to 15% in certain regions), while deficiency of the enzyme
glucose-6-phosphate dehydrogenase occurs in up to 11% in
some areas. The most clinically significant conditions are
homozygous states for these genes, as well as combinations
of various abnormal hemoglobins with a- and B-thalassemias
and structurally abnormal hemoglobins, which may lead to
fatal outcomes. Heterozygous states are characterized by
pronounced clinical and biochemical polymorphism, which
often complicates their diagnosis and, consequently, the
selection of appropriate therapeutic strategies. Researchers have
demonstrated that carriage of certain hemoglobin abnormalities,
such as a-thalassemia, negatively affects offspring viability and
represents an unfavourable background that aggravates the
course of many chronic diseases and pregnancy [10-12].

The present material presents data on the phenotypic
frequency of hemoglobin—enzymopathies among the examined
individuals. A total of 241 individuals with various clinical and
genetic forms of hemoglobin—enzymopathies were examined.
The obtained results on phenotypic frequencies are presented
in Table 4.

A comparative evaluation of the phenotypic frequencies
of hemoglobin—enzymopathies among patients revealed
differences in their indicators. A high frequency of f-thalassemia
was observed among patients with homozygous p-thalassemia
(51.9%), in heterozygous B-thalassemia (22.0%), and among
patients with structurally abnormal hemoglobins (14.1%). The
lowest frequency was identified in patients with the intermediate
form of drepanothalassemia (2.1%). Among patients with
glucose-6-phosphate dehydrogenase (G6PD) deficiency, the
prevalence was 3.32%. Similar frequencies (3.32%) were
observed in patients with drepanothalassemia and a-thalassemia.
The overall prevalence of hemoglobin—enzymopathies were
14.3%.

Conclusion.

Thus, the conducted studies allowed us to genetically
characterize the population of Azerbaijan by establishing
the phenotypic frequencies of hereditary hemochromatosis,
hereditary collagenopathies, and hemoglobin—enzymopathies.
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Ahigh frequency of these hereditary diseases was demonstrated
in the studied blood samples obtained from the Azerbaijani
population.

REFERENCES

1. Askerova T.A. Early detection of hereditary hemochromatosis.
Pediatriya, Moscow. 2001;1:98-100.

2. Brandhagen D.J, Alvarez W, Therneau T.M, et al. Iron
overload in cirrhosis HFE genotypes and outcome after liver
transplantation. Hepatology. 2000;31:456-460.

3. Askerova T.A, Jafarov G.A, Abilova R.G, et al. The influence
of iron metabolism on free radical processes in -thalassemia.
East European Science Journal (Wschodnioeuropejskie
Czasopismo Naukowe). 2018;2-3:4-8.

4. Askerova T.A, Yusifova N.A, Hasanova G.T, et al. Diagnostic
significance of determining free hydroxyproline in hereditary
and acquired collagenoses. Laboratory Diagnostics. 2009;9:15-
17.

5. Askerova T.A, Kerimova A.K, Azizova Kh.N. First results
of postnatal screening for hereditary collagenopathies among
newborns. Biomedicine, Department of Biomedicine of the
International Eco-Energy Academy in collaboration with the
Department of the Russian Academy of Natural Sciences.
2014;2:7-9.

6. Belenky A.G, Galushko E.A. Clinical variants of joint
hypermobility syndrome manifestations across different age
groups. Clinical Medicine. 2002;4:42-45.

7. Slizovsky G.V, Kuzhelivsky L.I. Current state of the problem
of treating bone pathology in children. Bulletin of Siberian
Medicine. 2012;2:64-76.

8. Chan V, Ruel M, Chaudry S, et al. Clinical and
echocardiographic outcomes after repair of mitral valve bileaflet
prolapse due to myxomatous disease. J Thorac Cardiovasc Surg.
2012;143:8-11.

9. Faivre L, Collod-Beroud G, Adeés L, et al. The new Ghent
criteria for Marfan syndrome, what do they change? Clin Genet.
2012;81:433-442.

10. Askerova T.A, Hasanzade N.Ch, Mammadova
Kh.R. Indicators of iron metabolism in patients with
hemoglobinopathies and erythrocyte enzymopathies. Clinical
Laboratory Diagnostics. 2025;70:600-605.

11. Askerova T.A, Hasanzade N.Ch, Gafarov I.A. Blood ferritin
levels in children with transfusion-dependent -thalassemia and
iron overload. Azerbaijan Medical Journal. 2022;1:32-37.

12. Zhu Y, Shen N, Wang X, et al. Alpha- and beta-thalassemia
mutations in Hubei area of China. BMC Medical Genetics.
2020;21:1-6.



	Title

