BECTHUK KA3HMY Ne4 (67) — 2023

ISSN 2524 - 0684 e-ISSN 2524 — 0692
YIIK: 615.84.2-616.34 Received for publication: 11.10.2023
IRSTI 76.29.34 Accepted for publication: 10.12.2023

DOI: 10.53065/kaznmu.2023.67.4.004
MODERN UNDERSTANDING OF CELIAC DISEASE IN ADULTS
S. SAIRANKYZY, D. ISMAILOVA, 1. KINAYATOVA, A. ZHUMATOVA, A. OTEGENOVA
Kazakh National Medical University named after S.D. Asfendiyarov, Almaty, Kazakhstan

Abstract

Celiac disease is a condition that causes inflammation and damage to the mucosa of the small
intestine due to the activation of the immune system by gluten peptides in genetically susceptible
individuals. It affects approximately 1% of the world's population and is characterized by symptoms
such as diarrhoea, abdominal pain, and fatigue. If left untreated, it can lead to long-term
complications such as malnutrition and an increased risk of developing other autoimmune diseases.
The diagnosis of celiac disease requires a combination of serological tests and intestinal biopsy. This
text is based on a literature review of celiac disease, which involved reviewing 35 articles from the
PubMed database. The key search terms used were 'celiac disease', 'causes of celiac disease',
'diagnostic methods', and 'prevention of celiac disease'. The only known treatment for celiac disease
is a lifelong gluten-free diet, which can alleviate symptoms and prevent complications. There is a
lack of research on celiac disease in Kazakhstan, leaving the prevalence and burden of the disease in
the country unknown. This study aims to investigate the current understanding of celiac disease in
adults, including its prevalence, clinical manifestations, diagnostic methods, and potential
implications for patient management. The study is relevant and evaluates various characteristics of
celiac disease. Genetic factors, specifically susceptibility to DQ8 and DQ2 at the second HLA locus,
are significant in the development of CD. Additionally, the use of antibiotics in early childhood may
also be a contributing factor. As there is a lack of data on celiac disease in Central Asia, including
Kazakhstan, a comprehensive study of this topic in Kazakhstan would provide a better understanding
of the prevalence of celiac disease.
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Introduction. Gluten is a group of proteins found in wheat, barley, oats, and rye [1]. The
most harmful component is alpha gliadin. Abnormal sensitivity to gluten causes damage to the
mucosa of the small intestine and an inflammatory response that ultimately leads to gradual atrophy
of the villi. Celiac disease is more prevalent in Northern and Western Europe, but it is now a global
issue. A systematic review of global celiac disease prevalence found a seroprevalence rate of 1.4%.
Prevalence rates varied by continent, ranging from 1.3% in 11 South American studies to 1.8% in 20
Asian studies [2]. A systematic review and meta-analysis of 33 studies that measured incidence at
multiple time points showed that 73% of the studies reported significant increases in diagnosis rates
over time [3]. The prevalence of celiac disease in Kazakhstan is currently low, and there is a lack of
data on the disease in Central Asia. One of the few available studies on celiac disease in Kazakhstan
is an epidemiological screening study conducted in 2009 among children in Almaty city. The study
revealed a disease frequency of 1:262, with a predominantly atypical form occurring at a frequency
of 1:5 [4-9]. Celiac disease has not been extensively studied in Kazakhstan, making it difficult for
the population to receive a diagnosis. CD imposes a burden on both affected individuals and their
families, as those with celiac disease have an increased risk of developing coronary heart disease [10-
11] and a significantly higher risk of small intestine cancer [12]. Therefore, further research on celiac
disease is of utmost importance. The prevalence of the disease is highest in Europe and Oceania at
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0.8 percent, while South America has a prevalence rate of 0.4%, which is half that of Europe. Studies
conducted in Asia have found a prevalence rate of 0.6%, while in Africa and North America, the rate
1s 0.5% of the total population [13] (refer to Figure 3). Researchers from Sweden have discovered an
association between celiac disease and type 1 diabetes mellitus. The prevalence of celiac disease in
type 1 diabetics was found to be 6% of the total study group of 26,605 people [14]. The highest
prevalence rates are observed in Europe (6.1%), North America, and the Middle East (4.8%). Celiac
disease is more prevalent in patients with Down's syndrome, with a prevalence of 6% in Europe and
5.4% in the Asia-Pacific region [15].
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0-25th percentile
B 26th-50th percentile
B 51st-75th percentile
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Figure 1. Rates of celiac disease seroprevalence worldwide [15].

Figure 1 displays the prevalence values divided into four groups based on percentiles. The
light grey percentile represents countries with a pooled national prevalence between 0.2% and 0.8%,
while the dark black percentile includes countries with a pooled national prevalence between 2.1%
and 8.5%. Additionally, a study was conducted in the Asia-Pacific region to determine the prevalence
in high-risk and low-risk groups. According to the results, the Middle East Asia-Pacific region has
the highest cumulative seroprevalence of celiac disease at 1.4%, followed by South Asia at 1.2%.
The lowest seroprevalence is observed in East Asia, with only 0.06% of the total population affected
[16].

Although the prevalence of celiac disease in the CIS countries has not been adequately
studied, there are some results available from a group of researchers in Russia. The paper reports that
the incidence of celiac disease (CD) in Russia increased from 0.02% to 0.30% between 1999 and
2010. The highest prevalence was observed in the Sverdlovsk region in 2009, while the lowest
percentage was 0.02 in Chelyabinsk and St Petersburg in 2004 and 2002, respectively [17]. Further
research is needed to investigate the epidemiological situation of celiac disease in Kazakhstan. This
study aims to review the epidemiology, pathophysiology, and diagnosis of celiac disease, as well as
provide an overview of the latest research findings and anticipated changes in the coming decade.

The materials and methods used in this study are based on a review of the literature on
celiac disease in general. We reviewed 35 articles from the PubMed database, focusing on the
keywords 'celiac disease', 'causes of celiac disease', 'diagnostic methods', and 'prevention of celiac
disease'. Only English language articles published between 1999 and 2023 were included, based on
their relevance to the keywords and information provided. Studies published in non-peer-reviewed
sources, non-English articles, and studies before 2005 were excluded according to our criteria. The
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literature review on celiac disease utilised a systematic approach, including a comprehensive search
strategy, rigorous screening process, and qualitative synthesis of extracted data. The methods aimed
to ensure an unbiased and comprehensive review of the literature.

Results and Discussion. Coeliac condition is caused by two main factors: genetics and
environmental factors. The genetic factor is related to the human leukocyte antigen (HLA) genes,
while the environmental factor is related to gluten proteins from the diet. Coeliac disease is a well-
understood HLA-linked condition that shares immunological features with inflammatory bowel
disease. However, celiac disease is characterised by unique features. The criteria for diagnosing
coeliac disease include the specific triggering of gluten proteins from wheat and related grains, the
requirement for the presence of HLA-DQ2 or HLA-DQS8, and the production of circulating
autoantibodies to the enzyme tissue transglutaminase (TG2). When TG2 deamidates gluten peptides,
they gain greater affinity for HLA-DQ2 or HLA-DQ8, leading to more active CD4+ T helper 1 T cell
activation. Certain genes can activate and cause inflammation of the intestinal mucosa, leading to
malabsorption and various secondary symptoms and autoimmune diseases (Figurel-2) [18]. The
disease develops due to the presence of haplotypes DQ8 and DQ2 in the second HLA locus in
genetically predisposed individuals. The development of the disease is also influenced by the
autoantigens tissue transglutaminase (TG2) and the environmental trigger (gluten). The study shows
that the presence of certain genes increases the risk of developing celiac disease by 40%. Haplotypes
are present in 30-35% of the general population and in 95% of people with celiac disease. However,
the presence of pathological genes does not always result in the development of the disease [19-20].

The primary environmental factor associated with celiac disease is gluten, a protein found in
wheat, barley, and rye. Consuming gluten triggers an immune response that damages the small
intestine in people with celiac disease. Factors that may contribute to the development of celiac
disease include viral infections, stress, and changes in the gut microbiome [21]. The state of the gut
microbiome also plays a role in the development of CD. A population cohort study conducted in
northeastern Italy found that children who were exposed to antibiotic treatment during their early
years had an imbalanced immune system in their gut, which made them more vulnerable to
developing celiac disease [22].

Celiac disease is an autoimmune disease that affects the mucous membrane of the intestine,
causing damage to the microvilli and resulting in indigestion and malabsorption. The mechanism of
the pathology is complex. Gluten is a protein present in various cereals, especially wheat. In the
intestine, it breaks down into amino acids and peptides. One of these peptides is the 33-amino acid
a-gliadin peptide, which is a vital part of the alcohol-soluble fraction of gluten [23]. This peptide is
not easily broken down by gastrointestinal proteases. Epithelial cells induce the expression of IL-
15, which activates and proliferates CD8+ intraepithelial T lymphocytes, causing them to express.
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Figure 3. Innate immune responses in celiac disease.

Celiac disease presents a heterogeneous clinical picture. In addition to intestinal symptoms
such as signs of malabsorption, abdominal discomfort, and motility disorders, extraintestinal
symptoms or complications may also occur, which can be mild or exclusive. Malabsorption can result
in weight loss, stunted growth in children, osteomalacia, osteoporosis, and changes in dental enamel.
Peripheral (poly)neuropathy, tetany, muscle weakness, night blindness, haematoma, oedema and
recurrent oral aphthae have been reported in patients with celiac disease. Additionally, up to 25% of
patients with celiac disease may experience blistering dermatitis herpetiformis (Duhring's disease)
[26].

Celiac disease can be diagnosed at any age, including in older individuals, and has a
polymorphous clinical presentation. The CD is a characteristic finding for clinicians. The clinical
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spectrum of CD includes a range of symptoms that can affect both the intestines and other parts of
the body, as well as specific markers that can be detected through serological screening. Common
symptoms of CD include diarrhea, weight loss, abdominal distension, and constipation. The
distinction between classic and atypical CD based on manifestation has been removed. This is
because atypical indications and manifestations, such as anaemia, low bone density, and neuropathy,
may be more common than typical manifestations like abdominal pain and prolonged diarrhea [27].
Extra-intestinal manifestations may be indicative of the systemic nature of the disease and include
long-standing fatigue, anaemia, low bone mineral density, aphthous stomatitis, high-risk
transaminase levels, joint/muscle pain, oral abortions, epilepsy, and peripheral neuropathy [28-29].

Several serological markers are used in the diagnosis of celiac disease, including anti-gliadin
antibodies, antibodies to endomysium, antibodies to tissue transglutaminase, and antibodies to
deamidated gliadin peptides [30]. It is important to note that no single serological marker has perfect
sensitivity and specificity, and this conclusion is confirmed by a biopsy of the small intestine.
Therefore, all considerations should be based on a gluten-containing diet. In some cases, if the
serological test is negative, it is recommended to perform an endoscopic examination and biopsy of
the small intestine. It is important to note that when biopsy samples contain three to four progressive
villus-crypt squares, a morphological study of the small intestine should be conducted, the number
of intraepithelial lymphocytes should be counted, and an immunohistochemical study should be
performed in uncertain cases [31]. Patients with several diseases that cause villous decay and lead to
histological mimicry should be prohibited from consuming gluten.

Treatment options include a gluten-free diet, dietary supplements, pharmacological therapy,
and psychological support.

Furthermore, individuals with celiac disease may experience deficiencies in crucial nutrients
such as iron, calcium, and vitamin D, even when adhering to a gluten-free diet, due to malabsorption
in the small intestine. To address these nutritional deficiencies and enhance the overall health of those
with celiac disease, dietary supplements containing a variety of vitamins and minerals, including iron,
calcium, vitamin D, and B vitamins, may be recommended. In addition, probiotics may be
recommended to restore a healthy gut microbiome, which can be disrupted in people with celiac
disease. Treating macro- and micronutrient deficiencies with oral or enteral supplements is now
considered best practice. Parenteral nutrition may be considered for patients with severe malnutrition
due to malabsorption. Celiac disease may result in deficiencies of both macro- and micronutrients,
and malnutrition should be evaluated through a combination of history, physical examination, and
objective testing of micronutrient levels. It is crucial for individuals with celiac disease to collaborate
closely with a registered dietitian or other healthcare professional to ensure that their nutritional
requirements are met and that any supplements are safe and appropriate for their condition. Proper
management, including the use of dietary supplements, can help people with celiac disease achieve
good health outcomes and improve their overall quality of life [39-42].

While a gluten-free diet remains the primary treatment for celiac disease, researchers
worldwide are developing drug treatments for the condition. Gliadin peptides undergo deamination
by tissue transglutaminases. The resulting degraded amino acids affect the activation of various
processes that harm the intestinal mucosa, particularly the intestinal villi. Consequently, drugs have
been developed to inhibit transglutaminase activity, thereby preventing the modification of the
intestinal villi. A randomized trial was conducted using the oral transglutaminase 2 inhibitor
ZED1227 [43]. During the trial, participants with celiac disease were divided into four groups. Each
group, except the fourth placebo group, received a specific dose of the drug and 3 g of gluten daily
for six weeks. The results showed that treatment with the highly specific transglutaminase-2 inhibitor
ZED1227 reduced gluten-induced damage to the duodenal mucosa. The most significant effect of the
drug was observed in patients taking 50 mg and 100 mg of the drug [43]. This study presents evidence
of BL-7010's efficacy in reversing gluten-associated pathology in a model of chronic gliadin

34



BECTHUK KA3HMY Ne4 (67) — 2023
ISSN 2524 - 0684 e-ISSN 2524 — 0692

sensitisation using NOD-DQ8 mice. BL-7010, which contains hydroxyethyl methacrylate, can
prevent digestive enzymes from degrading gliadin by binding to it [44]. Probiotics may be beneficial
for patients with a poor response to a gluten-free diet. For instance, the addition of Bifidobacterium
lactis may hasten mucosal recovery following a switch to a gluten-free diet or offer mucosal
protection against damage.

In this study, no significant difference was found in depression and hopelessness between
patients diagnosed with celiac disease and women in the healthy control group. However, celiac
disease does have a negative impact on women's wellbeing, which may be attributed to the restrictive
diet therapy. Several articles have discussed the challenges of living with CD in adults, particularly
in relation to how this disease affects physical, social, and emotional aspects of life [49]. Stress is the
body's response to strain, anxiety, and everyday pressures. Excessive stress can lead to a deterioration
in mood and the appearance of other symptoms. The term 'stress' describes the body's state as it
attempts to adapt to life's challenging conditions. When an individual experiences severe physical
and psychological pressure, the body initially attempts to protect itself. However, it eventually adapts,
and the response to high pressure remains optimal. This situation is known as positive stress. Proper
mental development and adaptation to the environment are essential. However, the body may not
always be able to support the weight or physical load on the brain [50]. In such situations, additional
stress can adversely affect a person's health and cause illness. Although celiac disease and not
following the diet can cause psychiatric symptoms, a regular gluten-free diet is believed to reduce
inflammation and the autoimmune response, thereby preventing potential psychiatric issues in some
patients. Therefore, it is crucial for patients to be vigilant about their diet, monitor themselves for
psychiatric symptoms, seek medical attention for any complaints, and disclose their coeliac condition
during examinations.

Unfortunately, there is no known method to entirely prevent celiac disease. Nevertheless,
certain strategies may help lower the risk of developing the condition. Observational studies over the
past few decades have suggested that breastfeeding, particularly during the introduction of gluten into
a child's diet, as well as the timing and method of initial gluten intake, could potentially delay or
prevent the onset of celiac disease. Therefore, guidelines recommend introducing gluten gradually
while the infant is still breastfed, avoiding introduction before 4 months or after 7 months. This
approach may lower the risk of developing celiac disease, type 1 diabetes mellitus, and wheat allergy
[51].

Two recent prospective studies of infants with a first-degree family member with CD have
shown that CD can develop early in life in this high-risk group. This suggests that early environmental
factors may play a crucial role in the development of CD. However, these studies have not identified
any potential targets for the prevention of CD. Therefore, the gut microbiota has become a focus for
innovative preventive strategies. Some researchers have suggested that viral gastrointestinal
infections may play a role in the development of CD.

A recently discovered gene, w-secalin, has been cloned and encodes a protein that contains a
decapeptide sequence, QQPQRPQQPF. This peptide has been found to prevent the cellular response
associated with celiac disease. In the presence of toxic gliadins, QQPQRPQQPF can prevent the
agglutination of K562(S) cells. Additionally, QQPQRPQQPF can prevent immune activation
induced by toxic gliadins in biopsies from celiac patients in the celiac mucosa. The identification of
protective sequences, such as QQPQRPQQPF, in cereals that are considered 'toxic', could potentially
lead to new strategies to reduce gluten toxicity [54]. It is important to note that these strategies are
not guaranteed to prevent celiac disease and should not be used as a substitute for proper medical
care and treatment.

This section concludes with a discussion. The objective of this study is to investigate the
current understanding of celiac disease in adults, including its prevalence, clinical manifestations,
diagnostic methods, and potential implications for patient management. The study is relevant as it
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provides a comprehensive assessment of the various aspects of celiac disease. Pathogenic factors,
such as the predisposition of DQ8 and DQ?2 in the second HLA locus, are crucial in the development
of CD. Additionally, the use of antibiotics during early childhood may act as a triggering factor.
Diagnostic methods have limited sensitivity, therefore a combination of diagnostic methods should
be employed. Differential diagnosis of other conditions that cause villous atrophy can be challenging,
hence additional tests are necessary to exclude other conditions. Strategies to prevent celiac disease
cannot be guaranteed. However, the discovery of additional or alternative strategies for patients with
CD offers hope.

As there is a lack of data on celiac disease research in Central Asia, including Kazakhstan, a
consistent study of this topic in Kazakhstan will provide a complete picture of the prevalence of CD.
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EPECEKTEPJIEI'T HEJIMAK AYPYDBI TYPAJIbI 3AMAHAYHU TYCIHIK

C. CAMPAHKGBI3BL, JI. UCMAMWJIOBA, . KUHASITOBA,
A. X¥MATOBA, A. OTETEHOBA

C. X. AcennuspoB aTbIiHIAFBI Ka3aK ¥JITTHIK MenuiinHa YHUBEpCUTETI., Anmatel, Kazaxcran

Tyitinaeme

Ilennak aypysl - T€HETHKAIBIK Ce3IMTal agamaapAa TIIOTeH NENTHATEPiHIH HMMYHJIBIK
XKyWeHl OenceHpipyiHe OailIaHBICTBI all 1MIEKTIH IIBIPBINTH KAOBIFBIHBIH KAaOBIHYBI MEH
3aKbIMJIATYBIH TYABIPATHIH aypy. bys aypy mmaHera XankblHbIH mamameH 1% -. ocep erefi skoHe
nuapesi, ITIH aybIpyhl KOHE MIapIiay CUSKTH OenriiepMer cunartTtananbl. Erep aypy emuenmereH
Oosica, o1 y3aK Mep3iM/i acKbIHYyJIapFa oKelyl MyMKIiH, MbICAJIbl, TYphIC TaMaKkTaHOay jkoHe Oacka
ayTOMMMYH/IBI aypyJapAblH JaMy KayliHiH KOoFapbuiaysl. llennak aypyblH quarHoCTHKajiIay YIIiH
CEPOJIOTHUSIIBIK CHIHAKTAp MEH iIIeK OMOTMCHUSCHIHBIH KOMOWHAIMACHI KakeT. byim MoTiH menmak
aypysl Typasibl oficOMeTTepre MIOayFa Heri3elnreH, oHblH OapeickiHaa PubMed nepekkopsinan 35
Makana Tajjanrad. Herisri i3mey TepMmuHIepi peTiHme '"menuak aypysl', "Henuak aypybIHBIH
cedenTepi", " MMArHOCTUKAIIBIK 9/1icTep' )KoHE "TeNIMaK aypybIHBIH JIJIbIH any " Komaansliasl. [lennak
aypybIH My IiH JKaJFbI3 0Nl 9iCI-CUMITTOMIAPIbI )KEHIICTETIH JKOHE aCKbIHYJIAPABIH allIbIH
anaThlH eMip 00 rTroTeHCI3 queTa. Kasakcrania nenuak aypysl OOHBIHIIIA 3€pTTEYIIEP KEeTiCTIei ],
COHIBIKTAH €J1/1e aypyAbIH Tapajybl MEH aybIPTIIAJIBIFbI OCINTiCi3.

byn 3eprreyain mMakcaThl-epeceKTepieri Melnak aypybl Typasibl 3aMaHayd WJICSHbBI, OHBIH
TapayblH, KIMHUKAIBIK KOPIHICTEPiH, TUarHOCTUKAJIBIK SICTEPIH JKOHE MAIIMEHTTEP 1 6acKapyIbIH
BIKTUMAJI CaJJapblH 3€pTTEy. 3epTTEy ©3€KT1 OOJBIN TaOBUIAABI XKOHE LEeJIMaK aypybIHBIH OPTYPIIl
cunarraMmanapblH Oaramaiinpl. ['eHeTwkanbik ¢akropnap, artam aiTkanga HLA-HBIH ekiHmIi
nokyceiHIarel DQ8 sxoHe DQ2 ce3iMTannmbIFbl LETHWaK aypybIHBIH JaMybIHIAa MaHBI3IBI POl
aTkapanbl. COHBIMEH KaTap, epTe OanajblK IIaKTa aHTHOMOTHKTEPl KOJNJIaHy aypyIblH JaMyblHA
BIKITAJI €TETIH (hakTOp OOTYBl MYMKIH.

Opransik Asusiga, coHblH imriHae Kaszakcranma 1menuak aypysl Typalibl JepeKTep
OonmMmaraHabIKTaH, Ka3zakcTanmaa Oy TakbIPBINITHl KEIICH]I 3€pTTEy IEIUaK aypybIHBIH TapalyblH
KAKCBHI TYCIHYTe MYMKIH/IIK Oepei.

Tyiiin ce3aep: menuak aypysbl, TIITIIOTEHTe CE3IMTANIBIK, TJIFOTEHCI3 IMeTa, TMarHOCTHKA.
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COBPEMEHHOE IIPEACTABJIEHUE O HEJIUMAKHUHU Y B3POCJIBIX
C. CAMPAHKGBI3BL, JI. UICMAMWJIOBA, M. KUHASITOBA, A. )KYMATOBA, A. OTETEHOBA

Kazaxckuii HarmoHalbHBIH MemuiuHCKui yHuBepcuteT umeHu C.JI. AcdenaumsipoBa, AMAaThI,
Kazaxcran

AHHOTAIUSA

Ilemmakust - 3T0 3a0o0jeBaHWE, BBI3BIBAIOIICE BOCHAJICHHE W TOBPEKICHUE CIU3UCTOU
000JIOYKM TOHKOW KHIIKH BCJIEJICTBUE AKTHUBAIMM MMMYHHOW CHCTEMBI MENTHUAAMH TJIIOTEHA Y
TeHETUYECKU BOCTIPUMMYMBBIX JIt0JIel. DTo 3a00sieBaHuE OpakaeT okoJio 1 % HaceleHHs MIaHeThl
1 XapaKTepU3yeTcsl TAKUMH CUMIITOMAaMHU, KaK Juapesi, 00Jb B )KUBOTE U YCTANOCTh. Eciu He neunTh
3a00€BaHNe, OHO MOYKET MPHUBECTH K JIOJITOCPOYHBIM OCIIOKHEHHSIM, TaKUM KakK HeIOoedaHUue M
MOBBIIICHHBIA PUCK Pa3BUTHS JPYTUX ayTOMMMYHHBIX 3a00JieBaHUM. {7151 TMArHOCTUKHU IEIHAKHH
HEOOXOMMO COYETAaHUE CEPOJIOTHYECKUX TECTOB U OMONCHM KUIICYHHUKA. JJaHHBIH TEKCT OCHOBaH
Ha 0030pe JINTEePaTypHI M0 IEeTUAKUH, B X0]I€ KOTOPOTo OBUIO MPOAHATU3UPOBAHO 35 cTaTeil u3 6a3sl
nanHeix PubMed. B kauecTBe KIIIOUEBBIX IMOMCKOBBIX TEPMHHOB HCIIOJIL30BAMCH 'Tenuakus',
"OpUYMHBl Tenuakuu”, "MEeToapl MuarHocTuku" u "mpodunakrtuka mnenuakuu". ETUHCTBEHHBIM
M3BECTHBIM METOJIOM JICUCHUS LEITUAKHUH SIBIISICTCS MOKU3HEHHAsT OS3TIIOTEHOBAs MeTa, KOTopast
MOXKET OOJIeTYHTh CHMITOMBI M TPENOTBPATUTh oclokHeHus. B Kazaxcrane He xBartaer
WCCTIEAOBAHUI 110 IIEJIMaKUH, MOATOMY PaCIpPOCTPAHEHHOCTh W Opemsi 3a0o0JieBaHHMS B CTpaHe
HEU3BECTHEI.

[leqp MaHHOTO MCCIAEIOBAHMUS - HM3YYUTh COBPEMEHHOE IPEJACTABICHUE O IEIHAKUU Y
B3POCIIBIX, BKJIIOYAsi €€ paclpOCTPAaHEHHOCTh, KIIMHUYECKHUE MPOSBICHUS, METOIbl JUATHOCTUKU U
MOTEHIMAIbHbIE TTOCIEACTBUS JI1 BEACHUS MalueHTOB. MccienoBaHue SIBISETCS aKTyaJbHBIM H
OLICHUBAET pA3JMYHbIC XApPAKTEPUCTUKHU [ETHAKuU. | eHeTudeckne (aKToOphl, B YACTHOCTHU
BocnpuruMuuBOCTh K DQ8 1 DQ2 Bo BTOpoM snokyce HLA, urparor BaxkHyro poJib B pa3putuu L1,
Kpome Toro, ucrnonb3oBaHue aHTUOMOTHKOB B paHHEM JIETCTBE TAaKKe€ MOXKET OBbITH (PakTopom,
CIOCOOCTBYIOIIUM Pa3BUTHIO 3a00JI€BaHUS.

[Tockonbky nannbie 0 uenuakuu B LlenTpansHoit A3uu, Bkitovas KazaxcraH, OTCyTCTBYIOT,
KOMIUIEKCHOE HCCJIeIoOBaHMEe JToM Tembl B KazaxcraHe moO3BONMWIO OBl JIyYIlle TIOHSTH
pacIpoCTPaHEHHOCTh LETHaKUHU.

KuroueBble cjioBa: 1eIMaKusi, 9yBCTBUTEIBHOCTD K TIIFOTEHY, OC3TIIOTEHOBAS AUETA, TUAarHOCTHUKA.
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