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VITAMIN D AS A RISK FACTOR FOR MINERAL DENSITY DISORDERS IN WOMEN

Abboskhudzhayeva L.S., Allayarova G.I.
Republican Specialized Scientific and Practical
Medical Center of Endocrinology under the
Ministry of Health of the Republic of Uzbekistan

Pesrome
Buramun D kak ¢pakTop pucKa pa3BUTHA HApPyLIEHUH MUHEPAJIbHOM
INIOTHOCTH Yy 5KEHIIUH

Aob0Oocxy:kaeBa JI.C., Aniasposa I.U.

B ob6cnenoBannoii rpynmne (79 sxeHmuH) aepuuut ButamMmuia D nuarnoctuposancs y 41,8% xen-
utuH (B cpennem 7,31 Hr/mi), HepoctarouHoe coaeprkanue Butamuaa D y 39,2% (B cpennem 13,2 ur/
MJI), TOCTaTOYHOE co/iep KaHue MpH KoHueHTpauuu sutamuna y 19,0% (B cpeanem 30,2 ur/mi). Ilo
pe3ynbTaTam JByXdHepreTruueckoit abcopormomerpun u3 34 sxenut y 1(2,9%) ormeuaercs ocreo-
nopo3 (T-kpurepwii - -2,70; BMD meiiku 6eapa 0,730 g/cm?). Y 5(14,7%) octeonenus (B cpeaHem
T-kputepnii - -1,46+0,31; BMD meiiku 6eapa 0,888+0,09 g/cm?).

Summary
Vitamin D as a risk factor for mineral density disorders in women

Abboskhudzhayeva L.S., Allayarova G.I.

In the examined group (79 women), vitamin D deficiency was diagnosed in 41.8% of women (av-
erage level 7.31 ng/ml), insufficient vitamin D level in 39.2% (average 13.2 ng/ml), sufficient vitamin
content in 19.0% (average 30.2 ng/ml). According to the results of dual-energy absorptiometry of 34
women, 1 (2.9%) had osteoporosis (T-test -2.70; BMD of femoral neck 0.730 g/cm?). Five (14.7%)
had osteopenia (average T-criterion -1.46+0.31; BMD of femoral neck 0.888+0.09 g/cm?).

Nowadays the problem of vitamin D deficiency is relevant, as many studies showed the relation-
ship of its deficiency with development of a number of diseases.

The problem of vitamin D deficiency is one of the most urgent, because, according to the results of
numerous studies, one third of the world’s population is vitamin D3 deficient [2; 4; 8]. To date, it has
been irrefutably proved that vitamin D is closely interrelated not only with parathyroid hormone and
calcitonin in maintaining of phosphorus-calcium metabolism, but also with the secretion and biologi-
cal effects of other hormones (insulin, estrogen), neurotrophic factors, as well as cytokines [3; 6; 13].

50% of postmenopausal women in Thailand and Malaysia, 75% in the USA, 74-83.2% in Russia,
and 90% in Japan and South Korea have levels of 25(OH)D less than 30 ng/ml [5; 15]. There is an
evidence of severe vitamin D deficiency (< 12ng/ml) in the Middle East and South Asia [12; 16].

There are no studies in Uzbekistan regarding the assessment of vitamin D status among the popu-
lation, which does not allow us to accurately judge the true causes leading to the development of its
deficiency and its contribution to the incidence of socially significant diseases.

In this regard, the study of the prevalence of vitamin D deficiency in various population groups
will provide reduction of the risk of many chronic diseases.

Objective: to assess vitamin D levels in perimenopausal women.

Materials and methods. 79 women aged 40-50 years were examined. The average age was
46.143.28 years. In 34 of them, bone mineral density (BMD) was assessed using dual energy X-ray
absorptiometry (DEXA).

Vitamin D and parathyroid hormone (PTH) levels were tested using electrochemiluminescent as-
say in an automatic analyzer.

According to the classification of the European Society of Clinical and Economic Aspects of Os-
teoporosis and Osteoarthritis, vitamin D deficiency is diagnosed at a level of <10 ng/mL, insufficient
vitamin D level — at <20 ng/mL, and sufficient vitamin content at 20-30 ng/mL.

Bone mineral density (BMD) was evaluated by dual energy absorptiometry (DEXA) on a Prodigy
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bone densitometer, GE Lunar Corporation, USA.

The measurement results are presented in absolute values of BMD (g/cm?) and in T- and Z-score
(T- and Z-criterion), according to the generally accepted WHO criteria for diagnosis of osteoporosis.
The measurements were performed in two standard areas of skeleton: the lumbar spine (vertebrae L -
L,) and the proximal femur. When interpreting data for the diagnosis of osteoporosis of the spine, the
Total indicator was estimated in standard deviations.

According to the clinical recommendations on osteoporosis, diagnosis of osteoporosis or osteopenia
was based on the values of the t-criterion — the number of standard deviations (SD) from the reference
for the same age: <-2.5 SD was regarded as osteoporosis, -1.0 SD to -2.5 SD — as osteopenia, and
>-1.0 SD as normal.

The data obtained were processed using computer programs Microsoft Excel, STATISTICA 6 and
Biostat. Quantitative indicators are presented as M+SD, as well as medians (Me) and 25" and 75®
percentiles (IQR). Differences between groups were considered statistically significant at p<0.05.

Results and discussion.

The average level of 25(OH)D was 13.9549.41 ng/mL (Me 10.8; IQR 8.2-16.8). The trend line
ranged from 13.6 to 14.01 ng/mL (Fig. 1.).
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Fig.1. 25(OH)D level in examined women

According to classification of the European Society of Clinical and Economic Aspects of
Osteoporosis and Osteoarthritis, vitamin D deficiency was diagnosed in 41.8% of women (average
level 7.31 ng/ml), insufficient vitamin D level — in 39.2% (average level 13.2 ng/ml), and sufficient
vitamin content — in 19.0% (average level 30.2 ng/ml).

In 81.0% of women, the level of 25(OH)D was within 2.5"-90™ percentiles in the range of 3.0-
19.25 ng/ml. 5.1% of women had 25(OH)D level below the 5 percentile, and 7.6% of the examined
women had the level above 93.5™" percentile. Analysis of PTH in women of perimenopausal age
showed that the average PTH level was 61.93+25.0 ng/ml (Me 55.9; IQR 43.3-73.1). The trend line
ranged from 58.17 to 62.0 ng/ml (Fig. 2.).
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Fig. 2. PTH level in examined women

The average BMD of the femoral neck was 0.976+0.133 g/cm?, the average T-score was 0.09+1.10.
The average BMD of L -L, was 1.111+0.16 g/cm?, the T-score was 0.14+1.20.

According to the results of dual-energy absorptiometry of 34 women, 1 (2.9%) had osteoporosis
(T-test -2.70; BMD of the femoral neck 0.730 g/cm?). Her level of vitamin D was 8.29 ng/mL, which,
according to the classification, corresponds to severe vitamin deficiency. 5 women (14.7%) had
osteopenia (average T-criterion -1.46+0.31; BMD of femoral neck 0.888+0.09 g/cm?). Vitamin D
level was 8.18+2.65 ng/ml, which also corresponds to severe vitamin deficiency. It should be noted
that 16 (47.1%) women had severe vitamin D deficiency (3.0-9.73 ng/ml), in 15 (44.1%) women
vitamin D level ranged from 10.2 to 17.3 ng/ml, which also indicates vitamin deficiency.

To date, there are various views on the reference and deficient levels of vitamin D. Testing for
vitamin D is not routine, and the question of the exact rubrication of its levels is crucial. In a laboratory
reference, vitamin D content of less than 10 ng/ml is defined as deficit, 10-30 ng/ml as insufficient
level, and 30-100 ng/ml as sufficient, normal value [1; 9].

A number of experts propose the level of 20 ng/ml as the lower reference limit of 25(OH)D. It is
believed that the risk of vitamin D deficiency is most likely at a serum level of 25(OH)D <30 nmol/L
(<12 ng/ml). 25(OH)D level in the range of 30-50 nmol/L (12-20 ng/ml) is referred to as vitamin D
insufficiency. Sufficient vitamin D concentration is >50 nmol/L (>20 ng/ml). 25(OH)D level above
50 nmol/L covers vitamin D requirement in 97.5% of population [7; 10; 14].

Based on population studies conducted in different regions of the world and in different age groups,
it is believed that concentration of 25(OH)D 30 ng/ml and higher ensures its adequate effect on cal-
cium metabolism and parathyroid hormone levels [11; 13].

Our studies were conducted on a small group of women. All population-based studies on the
prevalence of hypovitaminosis D in other medical centers were carried out on a large cohort of
patients. This makes it reasonable to conduct further studies in this direction with the prospect of
subsequent clinical application of the results obtained.

Thus, an average level of 25(OH)D (13.95+£9.41 ng/ml) in women of perimenopausal age indicates
its severe deficiency. 81.0% of women of the studied population had 25(OH)D levels below 20 ng/ml
which shows that the majority of subjects had vitamin D deficiency of various severity.
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CLINICAL CHARACTERISTICS OF ANDROGEN-SECRETING TUMORS IN
ADRENALS IN GENDER AND AGE ASPECTS
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KIMHUYECKAS XAPAKTEPUCTHKA AHAPOI'EH-CEKPETUPYIOIIIUX
OIYXOJIEM HAAITIOYEYHHUKOB B 'EHAEPHO-BO3PACTHOM ACIIEKTE

I. A. Anumyxamenosa’, 3. }O. XanumoBa?
PecnyOnukaHckuil crieninaan3upoBaHHbIN
HAy4YHO-ITPAKTUYECKUN METUIIMHCKUI LEHTP
SHJOKPHHOJIOTHU MM. aKaJeMHUKa

E.X. Typakynosa, r. Tamkent

Ammumyxamenoa ['ynpyx AiGexoBHa, CTapIINi HAYYHBIH COTPYIHUK HAyYHOTO OTAENa HEUPOIH-
JOKPUHOJIOTUH C XUpypruei runogusa, e-mail ali.gulrukh@yandex.ru Ten. +(99894) 638-75-19

AHHoTanus: L{eapro HacToAIEro UCClIeI0BaHNUs IBUJIOCH U3YYEHNE KIIMHUYECKUX 0COOEHHOCTEN
aH/IPOreH-CEKPETUPYIOLINX OIyX0JIeld HaJAIOYEYHUKOB B 3aBUCUMOCTH OT 1oja U Bo3pacta. Cpenu
o0cieI0BaHHbIX MAI[MEHTOB C Pa3JIMYHBIMU 00pa30BaHUSMU HAJAIOYEYHUKOB (n=282), KOTOpbIE Ha-
XOAWJIUCh Ha amOysnaropHoM U crannoHapHoM JieueHnu B PCHIIMII Dupoxpunonoruu M3 PY3 B
niepuoz ¢ 2000 o 2018rr, aHAPOreH-CEeKPETUPYIOLIUE OITYXO0JI HAaIOYEUHUKOB OBLIN AUATHOCTHPO-
BaHbl y 9(3,2%) GonbHbIX: 3(33,3%) MyxuuH u 6(66,7%) — xKeH1uH B Bozpacte ot 1,7 et 1o 34 ner.
Kak u B ocTanbHbIX rpynnax o0pa3oBaHUil HaAIOUYEUHUKOB, HaOI0a10Ch peoliiajaHue KeHIIHH,
B 2 pa3a. OHaKo COOTHOIIEHHUE OT/EIbHBIX BO3PACTHBIX MOArPYIN CYLUIECTBEHHO OTIMYaIOCh. B
9TOH TpyIle NalMEeHTOB BO3POC YAENbHbIN Bec feTeil (55,6%) no cpaBHEHMIO ¢ B3pOCIbIMU J10 44
net (44,4%). Ananu3 KIMHUYECKUX MPOSIBICHUN aHAPOreH-CEKPETUPYIOLIMX OMYyXOJIed HaArnouey-
HUKOB Y JI€TE€W U B3POCIIbIX, BBIIBUJI HEKOTOPbIE Pa3JInyMsl, HECMOTPSI Ha CXOJHYIO 3THONaTOr€HETH-
YECKYyH OCHOBY. Tak, IpOBEACHHBII aHAJIN3 CBUJIETEIbCTBYET O HAJIMYUU PsiJia CUMITOMOB Y JIETEH,
HE BCTPEYAOILMXCS y B3pOCIIOro KOHTUHIreHTa. HanpoTus, coMmaTnueckue paccTpoiicTBa y B3pOCIbIX
BBIPaXKEHbI B OOJIbILIEH CTETIEHHU, YEM y JIETEH.

KuroueBble cjioBa: OIyXoiu Ha{IIOYEUHUKOB, aHPOT€H-CEKPETUPYIOIINE OITyXO0JIN

AHJIPOI'EH MIIJIAb YUKAPYBYH BYWPAK YCTH BE3U YCMAJIAPUHUHT
IF'EHAEP-EL KUXATJAH KIMHUK TABCUDPU

I. A. Anumyxamegosa’, 3. 0. Xaniumona®
E.X. TypaxynoB Homujaru PecryOnuka
Nxtucocnamtupunrad DHI0KPUHOJIOT U
wimuii-amanuii Tuoouér Mapkasu

AHHoTanusi: Ma3kyp TaAKUKOTHUHI MAaKCaJM: aHIPOTeH MIIad yuKapyBuu Oyilpak yctu 6e3u
YcManapUHHUHT €11 Ba JKUHCIa OOFIMKIUTU HyKTau Ha3apuaaH KIMHUK XYCYCUATIApUHH YpraHuo
gukuil. Y3PCCB PUDUAT Mapxkasuna 2000 vimgan 2018 finnrada amOynarop Ba crainoHap Ha3o-
parna Typrad, Oyipak ycTu O€3MHMHI TypJid XWI YcManapu OwiaH KacajiaHrad (n=282) 6emopiap
TEKIIUPYBAaH YTKa3wirauaa, Oyipaxk ycTu OE3MHUHT aHAPOTeH CeKpelust KmyBun yemanapu 9(3,2%)
Hagap 6emopna anukiianau: 3(33,3%) spkak Ba 6(66,7%) — aén, éum 1,71an 34€mraua. Byiipak yctu
0e3u ycManapuHUHT OoIIKa TypyxJapujaaru kadbu aémiapna 2 6apaBap Ky yupaiu Ky3atwiau. bu-
POk Oy HucOar anoxua Uy noArpynnagapaa xuaaui pasunia Gapkiaanau. by rypyxaaru 6emop-
napja OonanapHUHT HUCOMM oFupiurH (55,6%) karTanapHukura HucOaran 44 émrava (44,4%) 10ko-
pu 6ynnu. Bomanap Ba karrajapaa aHIpOTeH MIUIA0 YMKapyB4YM Oyipak ycTH 0€3H yCMalTapHHHUHT
KIMHHUK KYPUHHUIIUIAPUHN TaXJIHJI KWIMHTaHa 3THONATOTeHEe3 HETU3UHUHT YXIIAUINTHTa Kapamai,
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6ab3u 6up TaOBYTIAPHE AHUKIAIHN. Y TKA3HIITAH TAaXJIMI HATIDKANapy Gomanapaa yupaiiuras 6up
KAaTop CUMIITOMJIAPHUHT KaTTajJlap KOHTUHI€HTUAA YUPAMACIUTUHU KypcaTau. AKCUHYA, COMAaTUK ¥3-
rapuiuiap karranapja Oonanapra HucOaTaH sIKKOJIPOK HAaMOEH OYau.

KamuT cy3nap: Oyiipak yctu 0e3u ycManapu, aHApOreH UIIad YuKapyBUd ycMmaap

Annotation: The objective of this research was to study clinical peculiarities of androgen-secret-
ing tumors in adrenals dependent on age and gender. Among the patients with various neoplasms in
adrenals (n=282), who received out-patient and in-patient treatment in the Republican Specialized
Scientific Practical Medical Center of Endocrinology of the Uzbekistan Public Healthcare Ministry
within the period from 2000 to 2018, androgen-secreting tumors were diagnosed in 9(3.2%) patients:
3(33.3%) men and 6(66.7%) women aged from 1.7 to 34 years old. As well as in the other groups
with adrenal neoplasms, there was double prevailing of women. However, correlation of separate age
subgroups was significantly different. In this group of patients specific weight of children increased
(55.6%) compared to adults under 44 years old (44.4%). In spite of similar etiopathogenetic basis
analysis of clinical manifestations of adrenal androgen-secreting tumors in children and adults re-
vealed some differences. So, performed analysis confirms the presence of several symptoms in chil-
dren, symptoms which are not observed in adults. On the other hand, somatic disorders in adults are
more expressed than in children.

Key words: adrenal tumors, androgen-secreting tumors

Adrenal androgen-secreting tumor is a rare pathology. Being hormonal active tumor of reticular
area of adrenal cortex these neoplasms are characterized by increased production of androgens and
its metabolites. According to the basic series of publications for the last 20 years the prevalence
of adrenocortical tumors among the patients studied due to clinical hyperandrogenism is equal to
0.1% (4 out of 3695 patients) [4]. Recent population study included the analysis of the prevalence
of adrenal androgen-secreting tumors among the patients whose level of androgens was measured
independently of the presence of signs and symptoms of hyperandrogenism. The prevalence of ad-
renocortical tumors was equal to 1.7% (20 out of 1205 patients) [5]. In a French study including 801
adrenalectomies performed from 1970 till 2003, only in 21(2.4%) cases adrenal androgen-secreting
tumors were revealed [7]. Androgen-secreting tumors more often develop in women, mostly in the
age from 35-40 years old [3]. There was notable high percent of malignant tumors in children popula-
tion, where tumors were observed more often in girls, than in boys [1,2]. Totally, among the patients
with androgen-secreting tumors 75% of the cases (18/24 tumors) were classified to be adrenocortical
cancer by means of histological tests, while the others were adenomas [4]. It should be noted that,
androgen-secreting tumors producing only androgens were met relatively rarely. More often together
with androgens tumors also secrete other hormones, and particularly glucocorticoids [3,8]. Clinical
manifestations of a tumor are conditioned by virilizing and anabolic properties of androgens. Viriliza-
tion degree depends on hormonal activity of the tumor and term of disease [3,6]. Virilization is often
observed with tumors in children and represent the most prevalent characteristics of adrenocortical
carcinomas in patients of that age group. However, relative data of adults population are diverse.

The objective of the research was to study clinical characteristics of adrenal androgen-secreting
tumors dependent on age and gender.

Materials and methods

Among the studied patients with various adrenal neoplasms (n=282), who received out-patient
and in-patient treatment in the Republican Specialized Scientific Practical Medical Center of Endo-
crinology of the Uzbekistan Public Healthcare Ministry within the period from 2000 to 2018 adrenal
androgen-secreting tumors were diagnosed in 9(3.2%) patients: 3(33.3%) men and 6(66.7%) women
aged from 1.7 to 34 years old.

All patients with adrenal neoplasms had common clinical, biochemical, hormonal, and instrumen-
tal tests. Common clinical tests included careful collection of complaints, history of life and disease,
assessment of somatic and endocrine status, complete clinical investigation with measurement of
arterial pressure (AP) and definition of body mass index (BMI); common blood and urine tests. Bio-
chemical blood tests included definition of serum potassium, sodium, chlorine, calcium, lipid spec-
trum, fasting glycemia, glycemia in two hours after meal, and in some cases oral glucose tolerance
test (OGTT), glycated hemoglobin, coagulogram, creatinine, and urea. We performed the study of
hormonal status, including definition of plasma aldosterone concentration and rennin activity, ACTH,
cortisol in blood, plasma metanephrines, normetanephrines, testosterone, and DHEAS. MSCT of
adrenals was performed as a special instrumental method. The complex of compulsory research meth-
ods included ECG and ophthalmoscopy. For the assessment of clinical manifestations, we used pa-
rameters of average and standard deviations (M = SD), and also prevalence of the studied signs. We
assessed the correspondence of numerical data to the normal distribution law. Differences between
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the compared average values of dependent and independent samples were determined in compliance
with «<ANOVA» single-factor analysis. For the analysis of difference reliability between qualitative
parameters 2 criterion was used. Reliable level for all applied tests was p<0.05.

Results and discussion

Adrenal androgen-secreting tumors were diagnosed in 9(3.2%) patients, among them 3(33.3%)
men and 6(66.7%) women aged from 1.7 to 34 years old. As well as in the other groups of adrenal
neoplasms, there was double prevailing of women. However, correlation of certain age subgroups
differed much. In this groups of patients specific weight of children increased (55.6%) compared to
adults under 44 years old (44.4%) (Table 1).

Table 1 Age and gender distribution of the patients with adrenal androgen-secreting tumors

(WHO, 2017)
Age Men, n=3 Women, n=6 Total, n=9
abs. % abs. % abs. %
Children under 18 3 100.0 2 33.3 5 55.6
Young from 18 to 44 4 67.7 4 44.4
Average 45-59
Old 60-74
Senile, 75-90

Note * stafistically significant values within groups

Further clinical analysis was performed separately in the group of adult patients (n=4) and children
(n=5). So, in the group of adult patients there were only women aged from 14 to 44 years old (with
average age 27.5+5.2). It should be noted that, it is extremely difficult to determine the presence of
symptoms, caused by androgen excess, in male patients, as clinical presentation does not have any
specific manifestations. In men these tumors can develop like hormonally inactive adrenal tumors.

Among four patients 3(75%) were initially treated by gynecologist due to amenorrhea, sterility,
and two of these three were also followed by local physician due to arterial hypertension (AH). One
of these four patients had independent US investigation due to menstrual dysfunction, where adrenal
neoplasm was determined.

All the patients were diagnosed in the term above one year after the start of the disease. Average
duration of the disease was equal to 2.0+0.8 years. Three patients did not relate the start of the disease
with any event, and only one patient indirectly linked it with previous surgical intervention. When
we studied life history of the patients, we revealed that, 3(75%) patients had low physical activity,
3(75%) had irrational nutrition, and one (25%) patient smoked. Analyzing family history of the pa-
tients we revealed cardiovascular diseases in a woman (25%) under 65, and particularly hypertonic
disease, oncologic disease in two cases (50%), and renal pathology in one patient (25%).

Among the early symptoms of the disease frequent ones were disorders of menstrual cycle (amen-
orrhea or opsomenorrhea) and hirsutism, which were observed in 100% cases. Besides menstrual
dysfunctions and hirsutism at the moment of application to clinic patients most often complained
about acne (75%), head hair loss (50%), headache (50%), stomachache (50%), lumbar pain (50%),
muscular pain and numbness (25%), voice change (25%), decrease in acuity of vision (25%). Twen-
ty-five percents of the patients had total weakness and fatigability. Two (50%) patients complained
about increased libido.

Objective investigation showed that, two (50%) patients had masculine type change in body ar-
chitectonics. Alterations on the dermal surface such as folliculitis combined with acne vulgaris were
observed in 75%. Hyperpigmentation in the area of external genitals, axillary area, shins, and elbows
was also observed in 75% of the patients. Excessive hair growth on face, spine, chest, and femor was
noted in all (100%) patients. Two (50%) patients had various degrees of diminishing of mammary
glands. It should be noted, that one patient had a change of voice timbre worth paying attention. None
of the studied patients had notable clitoris hypertrophy.

We observed 5 children with androgen-secreting tumors in the age from 1.7 to 7 years old (average
age 5.2+1.9 years old). Different from adult population, in pediatric population adrenal androgen-se-
creting were observed similarly often among boys and girls, with some prevalence in boys (60% and
40%, respectively).

Within the assessment of the duration of the disease we noted that, children with adrenal androgen-
secreting tumors were diagnosed within 1-7 years after occurrence of the initial manifestations of
the disease; in two children duration of the disease was 1 year, two other children suffered for two
years, and, finally, one more child had 7 years duration of the pathology. Average duration of the
disease was 2.6£2.5 years. Relatively low prevalence rate of adrenal tumors in children and absence
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of clear understanding of clinical manifestations are the main reasons of incorrect diagnostics, choice
of inadequate therapy, delay in surgery, and, as a result, non-satisfactory results of the therapy.

Prior to final diagnosis two 2(40%) children were treated due to adrenogenital syndrome, and one
(20%) was treated due to preterm puberty. One more girl was incorrectly diagnosed with Cushing
disease. Only in one case of a patient (1.7 years old), who came with parents complaining about
child’s enlargement of stomach combined with enlargement of penis and scrotum, pubic and axillary
hair growth, change of voice timbre, US imaging revealed adrenal neoplasm 8.4 cm, so the primary
diagnosis was correct and corresponding surgical treatment was indicated.

Similar to adults, etiology of adrenal cortical tumors in children is not clarified yet. However, some
facts revealed at the study of patients’ histories deserve paying attention. For example, a mother of
one patient during pregnancy had long-term and severe toxicosis, while another patient received a
great number of medications, including hormones, due to pregnancy pathology. These data suggest
that, pathologic pregnancy and birth could probably be considered to be the reasons of adrenal tumor
occurrence.

Clinical manifestations of adrenal androgen-secreting tumors in children are diverse and have
certain characteristics. Three (60%) boys had a start of disease with symptoms of pre-term puberty,
clinical manifestations of which are enlargement of penis and scrotum (60%), pubic hair growth
(60%), acne (20%), and voice alteration (60%). One of them (20%) had gynecomastia, in other words,
together with hyperandrogenism manifestations there were feminization symptoms (description of
the case is herein below). In girls initial stages of the disease were characterized by pre-term pubic
and axillary hair growth. At the same time one girl had very expressed hirsutism. Another patient with
7 years duration of the disease, besides hirsutism had clitoris hypertrophy and voice timbre change.
Both girls had acne on their face. Besides that, mothers of the studied children noted complaints
such as stomachache (20%), anxiety (20%), irritability (20%), total weakness (20%), polyuria (20%),
nighturia (20%), and polydipsia (20%).

Two (22.2%) out of all patients with adrenal androgen-secreting tumors we studied (n=9) had AH.
Average age of the patients at the moment of AH debut was 25.5+2.1 years old, which was statistically
different from the parameters of control groups with and without AH (p<0.0001). Fluctuations of
systolic AP (SAP) and diastolic AP (DAP) varied from 140-150 to 90-100 mmHg. Average levels
of maximal SAP/DAP were 123.3+£16.6/80.0+12.2 Hg.mm, which was significantly different from
the parameters in the group with AH. Both patients with androgen-secreting tumors had AH I stage.
One case of AH had a stable character, while another case had a periodic rise of AP. Average duration
of AH was equal to 1.5+0.71 years and was significantly lower, than in the control group with AH
(p<0.05) (Table 2).

Table 2 Clinical characteristics of the studied groups
(single-factor dispersive (ANOVA) and paired analysis)

Control, n=46 Androgen-se- p
Parameters Without | With AH n=22 | creting tumors,
AH, n=24 n=9

Age 39.6+11.1 [41.3+6.9 15.1+12.3## <0.0001
SAP (max) mmHg 122.4+£5.4 [ 157.7+13.1# | 123.3+16.6# <0.0001
DAP (max) mmHg 77.1+4.6 98.24+8.0# 80.0+12.2# <0.0001
SAP (mean) mmHg 119.6+£6.9 [ 143.6+7.9# 113.3+£14.1# <0.0001
DAP (mean) mmHg 69.34+4.8 91.8+3.9# 72.2+10.5# <0.0001
AH duration - 3.3£2.0 1.5+0.71%* 0.01
Age at the moment of AH - 38.0+£7.0 25.542.1# <0.0001
Duration of the disease, years - - 2.33£1.9
BMI, kg/m? 23.8+2.6 24.5+2.7 20.4+5.5*%e 0.009

Note: data are presented in M£SD values; * differences related to the data with and without A

are significant (* - p<0.05, - p<0.01, #- p<0.001)

Both patients with AH received a mono therapy with hypotensive agents, and particularly, ACE
inhibitors, and had a positive effect of the performed therapy. It should noted that, average values
of BMI in cases of adrenal androgen-secreting tumors were statistically significantly lower than in
comparison groups without AH(p<0.05) and with AH(p=<0.01), but were within the range of normal
weight 20.4+5.5 kg/m?. There were three (33.3%) patients with adrenal androgen-secreting tumors
had increased body mass with BMI>25. Average age of patients with adrenal androgen-secreting
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tumors was reliably less, than in both control groups (p<0.001).

ECG of two (50%) patients revealed metabolic changes. ECG did not register any deviations from
the age-specific normal parameters in children.

None ofthe children had registered rise of AP. Average SAP/DAP in children was 104.0+5.5/64.0£5.5
mmHg.

Conclusions

In spite of similar etiopathogenetic basis, analysis of clinical manifestations of adrenal andro-
gen-secreting tumors in children and adults revealed certain differences. Thus, performed analysis
confirmed the presence of several symptoms in children, which are not observed in adult population.
On the other hand, somatic disorders are more expressed in adults, than in children. Similarity of
clinical presentation of adrenal androgen-secreting tumors in children with some other endocrine
pathologies makes its early diagnostics significantly more difficult. At the same time during careful
observation it is worth to pay attention to clinical data suggesting excessive androgen secretion in
children, which can be noted before puberty. It is extremely difficult to differentiate the symptoms
caused by androgen excess in male patients, as clinical presentation has no specific manifestations,
which probably explains low detection rate of these tumors in men.
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WOMEN OF REPRODUCTIVE AGE WITH CONGENITAL ADRENAL CORTEX
DYSFUNCTION (ADRENOGENITAL SYNDROME): THEIR QUALITY OF LIFE AND
PSYCHOSOCIAL CHARACTERISTICS

Kalankhodjaeva Sh.B., Khaidarova F.A., Shigakova F.A., Allayarova G.I.
Republican Specialized Scientific and Practical

Medical Center of Endocrinology named after

academician Y.H. Turakulov of the Ministry of Health,

Institute for Advanced Medical Education,

TRAINING CENTER

Republic of Uzbekistan, Tashkent.

Pe3rome: YCTaHOBIEHO JOCTOBEPHOE CHMXKEHHME KauecTBa >kM3HU y keHIIMH ¢ BJIKH no cpas-
HEHHUIO MOKa3aTeJsIMU Tpymibl KOHTpouis. Camble HU3KUE MOKa3aTenu KadecTna sku3Hu npu BJIKH
OTMEUAJIUCh T0 IIKajJaM: posieBoe pusznueckoe GpyHkimonuposanue (y 74,1% sxenuun), odiee co-
cTostHKE 3710poBbs (Y 59,3% manmeHTok), ¢pusndeckas akTuBHOCTH (y 48,1% manueHTok), poyieBoe
sMolMoHaNbHOEe (yHKIMOoHUpoBaHue (y 44,4% >KeHIINH), )KU3HeHHas akTUBHOCTH (y 37,0% xeH-
IIMH) U Ncuxudeckoe 310poBbe (Y 33,3% sxeHnH). BeisiBIeHHbBIE OCOOCHHOCTH TICHUXOCEKCYalb-
HOTO CTaryca >EHIIMH 00O0CHOBBIBAIOT HEOOXOAMMOCTh TECHOTO B3aUMOAEUCTBUS MEAULIMHCKUX
TICUXOJIOTOB M TICUXOTEPAareBTOB Ui 3((EKTUBHON pabOTHI CIIEIMATbHO-OPUEHTUPOBAHHOM TICUXO-
JIOTUYECKOM ITporpaMmsl Jijist manueHToB ¢ B/JIKH.

KuroueBble ciioBa: BpoxxieHHas! TUCPYHKIUS KOPBI HAATIOYEYHUKOB, KaU€CTBO JKU3HH, CTUTMA

Pe3rome: byiipak yctu 6e3u myctinoru Tyrma quchyukmausicu (bBYBITTI) 6ynran aémmapaa Hazopar
rypyxura HucOaran xa€t cudaru umonuwin kamaitumm ypaaruiarad. BYBIIT na xaér cudaru sHr
nacT KypcaTKuuiapy LKanaigap Oyinya KaiJ KUWJIMHTaH: poJuiu )KUCMOoHUM daomust (74,1% aénna),
yMyMu# canomariuk xonatu (59,3% G6emopna), sxkucMonuit paosumk (48,1% G6emopa), poim dMo-
rmonan daomusar (44,4% aénna), xaéruii gaommuk (37,0% aénna) Ba pyxmii camomatiuk  (33,3%
aénpa). Aénnapia aHMKJIaHTaH ICUXoceKcyall XonaTHUHT Xycycusitiapu BYBIIT]] 6emopnapu yuyH
Maxcyc WYHANTUPWITaH MCUXOJIOTHK JACTYPHUHT caMapalid WIUIAIN y9yH THOOUH ncuxosoriap Ba
MCUXOTEpANeBTIAp YpTacuia AKUH Y3ap0o XaMKOPJIMK 3apYPIIUTUHU aCOCIIaiIn.

Kanurt cy3uap: Oyiipak yctu 6e3u nyCcTIOFH TyFMa AUCQYHKUIUACH, XaéT cudaru, CTUrma

Summary: the control group parameters analysis indicated a significant decrease in the quality of life
for women with congenital adrenal cortex dysfunction (adrenogenital syndrome). The lowest quality of
life indicators for women with congenital adrenal cortex dysfunction, (adrenogenital syndrome), were
observed on the following scales: role-physical functioning (74.1% of women), general state of health
(59.3% of women), physical activity (48.1% of women), role-emotional functioning (44.4% of women),
vitality (37.0% of women) and mental health (33.3% of women). The revealed peculiarities of the psycho-
sexual status of women justify the necessity of close collaboration between medical psychologists and psy-
chotherapists for the effective work with a specially-oriented psychological program for women-patients
with congenital adrenal cortex dysfunction (adrenogenital syndrome).

Key Words: congenital adrenal cortex dysfunction, quality of life, stigma

The birth of a child with genital ambiguity (the so-called intersexuality), “sexual development
disorder” raises the question of the appropriate gender-based correlating — this may cause misery and
suffering for parents. It is considered that the sexual status may put a child at risk of social stigma-
tization. A classical (intra-uterine) congenital adrenal hyperplasia in karyotype 46, XX is the most
common of the classic intersexuality syndromes and, of course, requires the most thorough research
in terms of endocrinology and psychology. The degree of incidence connected with the congenital
adrenal cortex dysfunction (adrenogenital syndrome) — according to various authors — varies from 1:
5000 to 1: 67000 and is on an average 1: 10000 - 1: 15000 newborns in Russia — 1: 8662; and in the
Republic of Bashkortostan - 1: 8974 [1 ; 4].

In Uzbekistan, according to investigations of F.A. Khaidarova, the congenital adrenal cortex dys-
function (adrenogenital syndrome) makes appearance among 5.4% of women with hyperandrogene-
mia; its non-classical form makes appearance among 8% of women [5].

The social conflict of patients has been determined by the anomalous anatomical structure of the
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external genitalia, by hormonal insufficiency, by the inability to reproduce offspring. These factors
led to the formation of severe psychological disorders. The psychosexual development of children
may be influenced by many factors, such as the effects of androgens, sex chromosome genes, brain
structures, as well as social and family circumstances. Many girls who have the congenital adrenal
cortex dysfunction (adrenogenital syndrome) and a severe course of the disease due to certain muta-
tions, and also, accordingly, a more pronounced masculinization, often play with toys for boys. A row
of psychological characteristics, such as maternal interest and sexual orientation, are associated with
the prenatal effects of androgens. Very recent evidence suggests that bisexual/homosexual orientation
may be associated with prenatal exposure to androgens and masculinization of a child behavior.

Happenings of untimely disease diagnosis, late feminizing plastic surgery, often gender reassign-
ment, postnatal hyperandrogenism, as a result of decompensation, can create uncertainty in the cho-
sen field in parents and the patient and impede the process of sex education. Women with the con-
genital adrenal cortex dysfunction (adrenogenital syndrome) are less likely to get married, show less
interest in motherhood, which is probably associated with difficulties in compensation, complications
of feminizing operations, and the development of secondary polycystic ovary. The increase in the ra-
tio of homo- and bisexual relationships among women with the congenital adrenal cortex dysfunction
(adrenogenital syndrome) is caused, first of all, by unsatisfactory outcomes of feminizing genitoplas-
ty [2; 3]. Another debating point is the question of the interaction of psychiatrists, psychotherapists
and medical psychologists with this disease. Who should provide psychological assistance to these
patients and whether mental disorders are possible in patients with the congenital adrenal cortex dys-
function (adrenogenital syndrome) who need the help of a psychiatrist?

According to Kanhere M. etal. [6] the family and other social and psychological support are cor-
related with positive prospects in childhood and improved quality of life during young adulthood.
Most patients denied a desire to become a man, and 60% indicated that they had a sexual preference
only for men, while the minority had sexual contact with another woman.

As part of the study conducted in Sweden using structured surveys revealed a decrease in the qual-
ity of life in 62 women with 21-hydroxylase deficiency. Both the genotype and the surgical procedure
that these women underwent affected the quality of life [10]. A decrease in the quality of life was also
observed in another cohort of 40 women with 21-hydroxylase deficiency (33 of them had classical the
congenital adrenal cortex dysfunction (adrenogenital syndrome). The main reasons for the decline in
the quality of life of such patients are psychological trauma due to tedious diagnostic procedures, the
chronic nature of the disease and psychological complications. Women with the congenital adrenal
cortex dysfunction (adrenogenital syndrome) have a higher level of anxiety about sexual contacts and
partners, as well as in connection with a change in the appearance of their body. However, as soon
as a partner appeared in such women, they considered their connection with him as more stable and
satisfactory than healthy women in the control population [7].

Since women with the congenital adrenal cortex dysfunction (adrenogenital syndrome) are not
equally responsive to their functional abnormalities, assessing the level of quality of life is essential
until standard assessment methods are developed that are highly sensitive to specific psychosocial as-
pects in patients with the congenital adrenal cortex dysfunction (adrenogenital syndrome) and sexual
development disorders, especially in light of the outcome of her treatment.

Goal of Research is a study of the quality of life, psychosocial characteristics in women of repro-
ductive age with the congenital adrenal cortex dysfunction (adrenogenital syndrome), as well as the
identification of stigma associated with structural features of the genitals in the context of sexual and
psychological adaptation.

Materials and Methods. A questionnaire survey of 27 women in the age of 18 to 43 years (average
age 24.9 + 6.8 years) who have the congenital adrenal cortex dysfunction (adrenogenital syndrome)
has been conducted. This group — in addition to 23 women with the congenital adrenal cortex dys-
function (adrenogenital syndrome) — also included three patients with polycystic ovary syndrome and
one with idiopathic hirsutism, in which CYP21A2 mutations were found in a genetic study. More than
half (55.6%) of women were between the ages of 20 and 30 years.

The control group included 23 women with a regular ovulatory menstrual cycle without signs of
hyperandrogenemia. The average age of women was 31.3 &+ 7.3 years.

All studies were conducted at the Republican Specialized Scientific and Practical Medical Center
for Endocrinology (Tashkent, Republic of Uzbekistan). Period: from January 2014 to September
2016. The study protocols were approved by an independent ethics committee and biomedical ethics
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commissions. Patients gave written informed consent to participate in the project in accordance with
the Helsinki Declaration (2013).

Statistical processing of the obtained results was carried out using STATISTICA 6.0 programs
(Stat Soft, 2003). Quantitative indicators are presented as M £+ SD. The differences between the
groups were considered statistically significant at p <0.05. Quality of life was assessed using Quality
of Life (QoL) assessmentby-ShortFormSF-36® Health Survey, as well as the determination of the
sexual orientation of women with UCD using the Klein Sexual Orientation Grid, KSOG.

Results and Argumentation: When evidence-based analysis, it has been found that a significant
proportion of patients complained of headache (19 - 70.4%), excessive hair growth on the body (14 -
51.9%), overweight (8 - 29.6%), and the presence of acneiform rash (8 - 29.6%). From the anamnesis
it has been found that 6 women (22.2%) were born in closely related marriages. Hereditary burden of
diabetes was found in 7 women (25.9%). Age at menarche averaged 13.6 + 1.6 years. An early onset
of menstruation was revealed in 1 woman (11 years old), later onset of menstruation in 12 women
(44.4%) (14-18 years old). Menstrual disorders were observed in 15 patients (55.6%). Violation of
the menstrual cycle by the type of opsomenorrhea and amenorrhea was observed in seven women
(25.9%) and eight women (29.6%) of the examined group. Pregnancy occurred in seven women
(25.9%). The average number of pregnancies was 2.1 &+ 1.6. 71.4% of all pregnancies have ended in
childbirth, 7.4% - in artificial abortions, and 11.1% - in spontaneous miscarriages.

The study of the social status of women with the congenital adrenal cortex dysfunction (adreno-
genital syndrome) showed that the level of education is mainly secondary and secondary special
level of education (17 - 63.0%). More than a quarter of patients had higher education (7-25.9%). No
education had 3 women (11, 1%). As far as the social status is concerned, almost half of patients,
(13-48.1%), had working specialties. Almost the same numbers of women were students and office
workers (5-18.5% and 6-22.2%, respectively). And three women (11.1%) were housewives. With
regard to marital status, more than half of the patients were married (14-51.9%). More than a third of
women under study (10-37.0%) were never married. Three women (11.1%) were divorced. It should
be noted that 5 women (35.7%) who were married and three women (66.7%) who were divorced were
childless.

As a result of the analysis of indicators of the quality of life in women with the congenital adrenal
cortex dysfunction (adrenogenital syndrome), we revealed the presence of a significant decrease in
the quality of life compared with the indicators of the control group (Table 1).

The lowest indicators of quality of life of women with the congenital adrenal cortex dysfunction
(adrenogenital syndrome), which did not exceed 50 points, were noted on the following scales: role-
based physical functioning (in 74.1% of women), general health status (in 59.3% of patients), and
physical activity (in 48.1% of patients).

Table 1

Indicators of the Physical and Psychological Components of Health and Quality of Life of patients
with the Congenital Adrenal Cortex Dysfunction (Adrenogenital Syndrome). According to SF-36. In
points:

SF-36 Conrol. |cacp, n=27| %
Physical Functioning, PF 76,7£9,0 50,2+12,7* | -34,5
Role-Physical Functioning, RP 74,5+11,7 40,7+x11,7* | -45.4
Bodily Pain, BP 79,7+8,8 56,0+7,8* -29.7
General Health, GH 83,0+8.,4 47,0£9,5* -43,4
Physical HealthComponent 74,5+5.7 46,1+4,9%* -38,2
Vitality, VT 83,7+8.,7 52,4+12,5*% | -37.4
Social Functioning, SF 86,3+£10,4 61,0£11,6% | -29,3
Role-EmotionalFunctioning, RE 80,9+9.9 53,6£154* | -33,8
Mental Health MH 79,0+10,0 54,3+9 5% -31,3
Mental HealthComponent 78,4+5,2 52,5+8,5* -32,9

Note: *p<0,0001 reliability in relation to control

To a lesser extent, the changes affected the indicator of physical pain (in 22.2% of women). And
an integrated indicator of the physical component of health less than 50 points was observed in 66.7%
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of patients.

The analysis of the components of the physical health component showed that the congenital
adrenal cortex dysfunction (adrenogenital syndrome) had an impact on the ability to perform various
physical activities (decrease in PF compared to the control group by 34.5%), on daily role-playing
activities (RP compared to the control group by 45.4%), on the ability to engage daily activities (BP
- by 29.7%). Thus has reflected also a decrease in patients’ subjective assessment of their health (GH
- by 43.4%).

The presence of clinical manifestations of the congenital adrenal cortex dysfunction (adrenogenital
syndrome) had an impact on the psychological component of health. Indicators not exceeding 50 points
were noted on a scale of role-based emotional functioning (in 44.4% of women), vitality (in 37.0%
of women), and mental health (in 33, 3% of women). An integrated indicator of the psychological
component of health of less than 50 points was observed in 40.7% of patients.

When analyzing the components of the psychological component of health, a significant decrease
in the vital activity indicator was observed. It reflects the subjective feeling of cheerfulness (37.4%
lower compared with the clinical control), and emotional-role functioning (33.8%). A reduced VT
(vitality) level indicates that patients have problems (anxiety about their health, decreased mood) that
have a significant negative impact on their social activity (SF decrease of 29.3% of women) and daily
role-playing activities. Mental health self-esteem decreased by 31.3%.

A typical result for girls with severe pathology is the dubious (unclear) masculine external genita-
lia with periodontal hypospadias, with a curved penis and with undescended testicle (cryptorchism).
But not all women with hypergenetic teratosis have an equally pronounced degree of doubtfulness
of the genitals. When considering the effect of prenatal sex hormones on a person, it is necessary to
distinguish between a sexual role, sexual orientation, and sexual identity of a person [12].

The distribution of sexual roles involves stereotypical sexual behavior — the choice of toys by
children, for instance. During the survey, the parents of three girls with the congenital adrenal cortex
dysfunction (adrenogenital syndrome) aged 15-18 years reported that their daughters in childhood
preferred toys and games more for boys than for girls. In addition, four women with congenital
adrenal cortex dysfunction (adrenogenital syndrome) reported a low interest in maternal behavior,
beginning with rare doll games in early childhood and a growing lack of interest in older behavior.

The stereotyped image of certain phenomena and stereotyping in general are often necessary to
determine which group a certain person or phenomenon belongs to. Different stereotypes help those
who have a generalized piece of information about various phenomena. Nevertheless, myths and
prejudices always stand next to stereotypical representations. For the first time and more often in
medicine, the term “stigma”, “stigmatization” began to be used in relation to patients with various
mental disorders. Later, issues of stigma began to be considered in the context of other diseases. At
the present stage of the development of medicine, the broad involvement of the therapist in solving
various psychological problems, a lot of scientific research has appeared on the stigmatization of pa-
tients with somatic diseases [8].

The presence of structural features of the genital organs, where the women with the congenital ad-
renal cortex dysfunction (adrenogenital syndrome) are concerned, that occurred in the study group, as
well as the fact that 35.7% of married women and 66.7% of divorced women were childless, prompt-
ed us to think about possible stigma in the studied group of women.

Different structural changes in the external genitalia of varying severity were noted in 6 patients
(22.2%). The main focuses of the study were the study of gender behavior, sexual orientation, sexual
behavior and sexual dysfunction, as well as the identification of possible mental disorders.

A detailed interview was conducted with each patient under the participation of a female psy-
chotherapist. A specially designed interview scheme was used during interviewing. We were using
specific tests to identify sexual orientation and gender behavior. All questions were open during the
interview, and the explicit terms “stigma” or “difference” were not used, but they were formulated so
that the messages from the patients reflected stigmatic feelings and images.

Our study identified three types of stigma:

1. Experienced or accepted stigma. This is the stigma that was accepted by sexual partners. This
kind of stigma was detected in 8 patients (40.0%). Thus, all women who have had sexual experience
have been stigmatized.

2. Expected stigma. In other words: stigma of feelings about an upcoming marriage or sexual
intimacy. This stigma started to form when patients began to turn to doctors with complaints about
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the absence of menstruation or menstrual irregularities, or other complaints of a gynecological or
endocrinological nature. Later, the necessary examinations and consultations were conducted. After
staging and diagnosing the disease and explaining the diagnosis, this stigma started to form. This stig-
ma has adverse effects on the dating and future expectations of a long-term partnership and marriage,
seven women, (35.0%), mentioned that the heritability of the disease also added barriers to marriage.

3. Social stigma. Nine patients (45.0%) — age range: 21- 42 years — perceived their disease as an
illness in which it is impossible to lead a full productive life. These patients did not have sexual ex-
perience, social contacts were sporadic, and their life was limited only to the family circle. As a rule,
they did work at home. However, most of the women surveyed were shy of their appearance. The
main reason is associated with severe hirsutism and masculinization.

Only three women (11.1%) among the women studied had one stigma. 17 women (85.0%) had
a number of stigmas. It was common to all patients that they had recollections of the negative com-
ments of their sexual partners regarding genital signs, such as general appearance, clitomegaly, cli-
toral erections, as well as non-genital somatic symptoms, especially hirsutism. Some of women’s
sexual partners directly questioned the true gender of women. The effects of stigma on women were
diverse. According to their reports, the stigma introduced into romantic / sexual life led to immediate
and violent emotional reactions — such as tragedy, embarrassment, and shame. Trying to avoid the risk
of direct stigmatization, women resorted to hiding their body, and especially their sexual area, from
the eyes and touch of partners even during sexual contact. All women surveyed showed increased
caution in choosing the sexual partner. They tried to maintain a secret status. The expected stigma is
notable by low self-esteem. Three women, (15.0%), reported their self-esteem as “abnormal”. Such
self-esteem can help raise the level of psychiatric problems: such as depression, which was discov-
ered by some of our researchers. Six women reported that they often resorted to drinking of alcohol
in order to level their problems.

The danger of so called “self-stigmatization” is that it masks the patient’s true problem, directing
his efforts in the wrong direction. Therefore, to achieve the greatest success in overcoming the disease
and building a full productive life, a process called “destigmatization” is very necessary. The main
goal of the patient in this process is to realize himself as a person independent of the disease [9; 11].

Conclusions: The practical value of this study is the development of specially-oriented psy-
chological programs for clinics. The undertaken stigma-revealing-interview has an important social
context. This is an imported stigma screening tool specific for individuals with somatic intersexual-
ity. It may be used for clinical and research purposes. This study also showed that close interaction
between medical psychologists and psychotherapists is necessary for the effective operation of spe-
cially-oriented psychological programs for patients with congenital adrenal cortex dysfunction (ad-
renogenital syndrome).
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JANABETUYECKAS HE®POIIATUA U JIEYEBHOE ITMTAHME.

Karomosa /I.T, Jlarunosa M.A.

PecnyOnukaHckuii crieninaan3upOBaHHBIN
HAy4YHO-TIPAKTUYECKUN MEIUIIUHCKUI LICHTP
OHJokpuHooruy nmenu akaaemuka f1.X. Typakynosa.

XpoHunueckast 001€3Hb OYEK HATISITHO IEMOHCTPHUPYET YPOBEHb Havdasla JI€4e0HOTO MUTAHUS WITH
HYTPUTHBHOM TOAAepKKU. COCTOSIHHE MUTAHUS SBISIETCS BYKHBIM (PAaKTOPOM, KOTOPBIH OKa3hIBaeT
BIIMSIHUE Ha 3a00J1€Ba€MOCTh U CMEPTHOCTH y OOJIBHBIX € 3a00JIEBaHUSAMU TIOYEK, OCOOEHHO B TEPMHU-
HaNbHOU cTtanuu. M30bITOuHOE noTpebnenne O6enka ¢ nuiiei odcykaaeTcsl Kak OAuH U3 (hakTopoB
nporpeccupoBanusi quadetnyeckor Hepponaruu ([H). AHanu3 MHOTOYMCICHHBIX MyOJIMKAIUM O
PO KOMIIOHEHTOB JTUETHI M IUETHUECKOTO PALlMOHA B LIEJIOM B MPEIOTBPAILECHUH H 3a/IepPKKE TPO-
rpeccupoBanus J{H cBuieTensCcTBYeT, 4TO MPAaBUIBHO TOA0OPAHHBIA PAllMOH MUTAHUS B COUETAHUN
C aJIEeKBaTHOW MeJIMKaMEHTO3HOM Teparnueil 00ecnedrnBatoT 10CTaTOYHO BhIpaKeHHbIN 3(h(eKT 1o co-
XpaHEHHIO (PMITBTPAIMOHHON CIIOCOOHOCTH TIOYEK.

Kntroueswie cnoea: xponuueckas 60ne3Hb nouex, ileyedHoe numatue.

JIAABETUK HE®POIIATUSA BA TUBBU OBKATJIAHUIII

Karomosa /I.T, Jlarunosa M.A.

V36exucron Pecriy6nukacu Cornukan Caxnar Basupiauru

Axanemuk E.X. TypakynoB Homunaru Pecrmybmmka

UXTUCOCIAIITHPUITAH DHIOKPHUHOIOTHS WIMHIA aMaluii THOOUET MapKa3u

CypyHkaym OyHpak KacaJUTMTH TEPalieBTUK OBKATIAHWIN CEKU O3YKaBHH Epaam OOIIIaHWII
KEepaKJIIMTUHU Kypcaraau. O3uKIaHWII Xonath OyWpak Kacalmurd OynraH Oemopriapia, aliHUKCa
TepMUHAJ 00CKMY/Ia, KacaJlJIaHUII Ba YIUMIa TabCUP KWITYBYH MyXuM omMmiiaup. O3uK —OBKAT OuilaH
OKCHWJIHU OPTHKYA UCTEHbMOJI KUJIHIl AuadeTnk Heponarus (JJH) puBokIaHUITMHUHT OMUIIIapHIaH
oupu cudaruaa myxokama KuiauHaau. JIH HUHT pUBOXKITAHUIIUHYU OJIMHU OJIMIN Ba KEUYHMKTHPUIIIA
napxe3 TapKuOMii KHCHMJIApH Ba YMyMaH MapXe3HUHT PYJIM TYFpUCHIArd Kymiad HalMpIapHUHT
TaXJIWIK IIYHU KYpCaTaJuKu,TYFPH TaHJIaHTaH Mapxe3 eTapiid JOpH Tepanusicu OuiiaH OMprajankaa
OyipakHUHT QUIBTPALIMOH OAPKAPOPJIIMTHHU CaKJIallra aHUK Tacup Kypcaraiu.

Kanum cyznapu: cypyukanu oyipax xacaniiueu, muoouti o8Kkamianuul

DIABETIC NEPHROPATHY AND CURATIVE NUTRITION

Kayumova D.T; Latipova M.A

Republican Specialized Scientific-and-Practical
Medical Centre of Endocrinology named after
academician Ya.Kh. Turakulov under the Ministry of
Health of the Republic of Uzbekistan

Chronic kidney disease clearly demonstrates the onset of therapeutic nutrition or nutritional
support. Nutritional status is an important factor that affects morbidity and mortality in patients with
kidney disease, especially in the terminal stage. Excessive protein intake with food is discussed as one
of the factors in the progression of diabetic nephropathy (DN). An analysis of numerous publications
on the role of diet components and the diet in general in preventing and delaying the progression
of DN indicates that a properly selected diet in combination with adequate drug therapy provides a
sufficiently pronounced effect on preserving filtrational stability of the kidneys

Key words: chronic kidney disease, curative nutrition.

Diabetic nephropathy (DN), the morphological basis of which is nodular or diffuse glomeruloscle-
rosis, is one of the most serious late complications of diabetes mellitus (DM). Developing in a third
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of patients, diabetic kidney damage leads to the loss of the ability of the kidneys to purify the blood
of toxic products of protein metabolism: urea, creatinine and other products of nitrogen metabolism,
the development of chronic kidney disease (CKD) and, in the terminal stage, death of patients from
uremic intoxication.The severity of chronic kidney disease is assessed by glomerular filtration rate
(GFR). Based on the experience of pharmacotherapy,primarily the use of angiotensin-converting
enzyme inhibitors and angiotensin 1 receptor blockers, three stages of nutritional correction can be
distinguished:

-preventing the development of DN:

-slowing the progression of existing DN (GFR 90-60 ml/min);

-an increase in the pre-dialysis period of an already existing DN (GFR 60-15ml/min).

The achievements of recent decades include the allocation of staging in the development of DN
and the allocation of the early preclinical stage of this complication.

Stage diabetic nephropathy [13.11]: stage microalbuminuria; stage proteinuria with preserved
nitrogen excreting renal function; stage of chronic renal failure. Hyperglycemia is a leading, but not
the only factor in the cascade of reactions leading to structural and functional impairment of the kid-
neys in diabetes.

Synergistic with hyperglycemia, damage to the renal tissue is also caused by other metabolic
factors: hyperketonemia, overproduction of glucagon and growth hormone, imbalance of prostaglan-
dins, high protein intake (more than 1.5 g / kg body weight). As a rule, very little attention is paid to
the dietary component in the pathogenesis of DN and its correction in the treatment of this complica-
tion. At the same time, food rich in protein of animal origin, in itself, has a pronounced nephrotoxic
effect. The damaging effect of a high-protein diet, in which the protein content is more than 1.5 g per
1 kg of body weight, occurs through a number of mechanisms that are largely involved in the patho-
genesis of DN.

Nephrotoxic effect of high protein food [4]: development of glomerular hypertension and hy-
perfiltration within; the development of dyslipoproteinemia as an additional factor in kidney damage;
increased filtration load with protein; increased activity of tissue growth factors. We will consider the
features of the diet for patients with diabetes at different stages of DM.

The role of low protein diets in slowing the development and progression of chronic kidney
disease.

At the earliest stages of development of diabetic kidney damage, at the stage of hyperfiltration and
microalbuminuria (MAU - daily protein loss with urine of 30-300 mg), the restoration of intrarenal
hemodynamics can be achieved not only by conventional medication methods (ACE inhibitors, an-
tagonists of receptor antagonists) II). A moderate restriction of animal protein with food should also
be attributed to this effect. The most optimal at the MAU stage is the use of protein, not exceeding 12-
15% of the total calorie content of food, which is not more than 1 g of protein per 1 kg of body weight
[1]. Such a restriction of protein in food at the stage of MAU can eliminate the effects of a number
of important pathogenetic mechanisms in cases of DN. The ability of the patient to independently
take into account protein in food gives the table.1, which provides information on the protein content
in staple foods.

Starting from the MAU stage, in the case of arterial hypertension, an important factor in the cor-
rection of blood pressure is a diet with sodium chloride limited to 3-5 g per day. This implies the
exclusion from the diet of foods rich in salt (pickles, tomatoes, cabbage, mushrooms, fish, sparkling
mineral water, etc.). Food should be prepared from natural products without salting (it should be re-
membered that 1 teaspoon contains 5 g of table salt, and a healthy person’s diet contains on average
10-15 g of salt per day).

In full, the concept of a low-protein diet should be used in the treatment of DN at the stage of pro-
teinuria. At this stage, along with such important factors of DN progression as impaired systemic and
intra glomerular hemodynamics in combination with impaired carbohydrate and lipid metabolism,
proteinuria directly affects the renal parenchyma, has a damaging effect on the tubular apparatus
of the kidneys, accelerating nephroangiosclerosis as through the process of protein deposition in
mesangia and proliferation of the mesangial matrix, and through the process of protein reabsorption
in the tubules and the development of interstitial sclerosis [9]. Thus, proteinuria plays the role of an
additional powerful factor in the further progression of renal pathology in diabetes with an outcome
in chronic renal failure. Based on the pathogenetic role of proteinuria in DN, a low-protein diet should
be considered not only as a method of symptomatic therapy, but, which is especially important, and as
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a pathogenetic effect. The effectiveness of a low-protein diet has been shown in a number of clinical
studies. A. Ciavarella noted that in patients with DN at the stage of proteinuria, the appointment of
a low-protein diet (0.7 g of protein per 1 kg of body weight) allowed after 4.5 months. significantly
reduce urinary albumin excretion. Moreover, the level of glycated hemoglobin did not significantly
change [8].

Later data confirmed the effectiveness of limiting the protein to 0.7-0.8 g per 1 kg of body weight
in patients with DN, which was expressed in a decrease in proteinuria, a decrease in the rate of de-
crease in glomerular filtration [7,4]. This restriction of protein in the diet does not lead to an increase
in catabolism in combination with an increase in calorie intake due to carbohydrates and careful
monitoring of carbohydrate metabolism. In addition, the restriction of animal protein contributes to
a significant decrease in the intake of cholesterol, which is a powerful factor in the progression of
diabetic glomerulosclerosis.

Such restrictions should be recommended not only to patients with moderate proteinuria, but also
to patients with nephrotic syndrome and proteinuria of more than 3 g per day [13]. With the develop-
ment of nephrotic syndrome, it is advisable to limit salt to 2-2.5 g per day, which is accompanied by
a significant decrease in blood pressure and edema. In practice, such a restriction of salt means not
only the exclusion of salting when cooking, but also the mandatory transition to salt-free bread and
other products without salt. Products containing a minimum amount of salt include rice, oatmeal and
semolina, cauliflower and white cabbage, carrots, beets, potatoes, pike perch, carp, pike, perch, veal.

Table 1
Product name. (per 100 g of the finished product or the number of pieces) Protein, g
Meat (1 fried entrecote) 30
Poultry (1/4 chicken) 20
Fish 20
Dairy products
Curd 15
Milk (1 cup) 7
Sour cream (1/2 cup) 3
Cheese, curd (1 pc.) 7
Dutch cheese 23
Butter 6
Egg (1 pc.)
Starch-containing products 2
Bread (25 g.) 1 piece 1 cm thick 4
Oatmeal, semolina, millet porridge (1 cup) 6
Rice, buckwheat porridge (1 cup) 10
Pasta 2
Potato
Vegetable products 1
Cucumber (1), tomato (2), zucchini (1), apricots (4), pear (1), apple (1), carrots (2), 1
cranberries and lingonberries (1 cup), raspberries (1/2 cup), currants (3/4 cup).
‘White cabbage, Brussels sprouts, caulifiower (1), sweet pepper (4), radish (12), beets (1), 2
banana (1), sweet cherry (1 cup), strawberries (3/4 cup)
Fresh mushrooms 2
Mushrooms dried 30
Soybean 34
Nuts (hazelnuts) 16

Features of the diet at the stage of chronic renal failure.

The role of the low-protein diet in the progression of DN is most fully studied at the stage of
chronic renal failure. Moreover, conservative therapy of chronic kidney disease consists largely in the
application of certain dietary regimes and their modifications [11]. The nature of dietary recommen-
dations is determined by the pathogenetic features of kidney damage at the stage of chronic kidney
disease. Given that the daily urea production in the body is proportional to protein intake, it is possi-
ble to reduce urea production by limiting its consumption. The main principle of dietary therapy for
chronic renal failure is a significant limitation of animal protein in the diet: up to 0.6-0.3 g per 1 kg
of body weight per day. For the first time, the influence of protein content in food on the progression
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of chronic kidney disease was detected experimentally: a direct relationship was found between the
degree of restriction of dietary protein and the slowing of the progression of chronic kidney disease.

Later it was found that a diet with phosphate restriction also has a positive effect. Phosphorus, like
a protein, affects renal hemodynamics, enhances hyperfiltration in the remaining nephrons. The max-
imum attention to the issue of protein restriction and understanding of the importance of this problem
in progressive nephropathies came after the publication of the diet of S. Giovannetti and Q. Maggiore
in 1964 [6]. The proposed principle was the daily introduction of protein at a dose of 22-25 g (0.3 g
per 1 kg of body weight), while 50% of this amount was complete animal protein. The lower calorie
limit of food should not be less than 2500 kcal per day. This diet has been widely recognized and
distributed, supplemented by various modifications, taking into account the national characteristics
of nutrition. When using this diet, a significant improvement in the general condition, a decrease or
disappearance of dyspeptic phenomena, a significant decrease in azotemia and acidosis were noted.

A number of more recent studies have confirmed the effectiveness of a low-protein diet to inhibit
the progression of chronic kidney disease. And although this diet only slows down, and does not
prevent the development of chronic kidney disease, for elderly patients it should be considered as an
alternative treatment method, which allows to reduce intoxication symptoms for a long period [10].
The effectiveness of a low-protein diet is determined by the rate of decrease in glomerular filtration
rate (GFR) before starting dietary treatment. At an initially fast rate of GFR decline (1 ml / min per
month), a low-protein diet can extend the pre-dialysis period by several months; with a slower initial
deterioration in the filtration function of the kidneys, the need for dialysis may be delayed by more
than 1 year. At the same time, the use of a low-protein diet has several limitations: 1) the risk of de-
veloping malnutrition syndrome increases; 2) difficult for a number of patients; 3) reduces the quality
of life in the perception of patients.

To eliminate the protein fasting syndrome, drugs containing essential amino acids (EA) are added
to treatment at the stage of chronic kidney disease. The Swedish diet, which includes a combination
of low-protein foods with EA additives, without the need for the introduction of complete proteins,
has become widespread [2]. This diet has greatly expanded the possibilities of using the principle of
protein restriction in the treatment of progressive nephropathy. Replacement of a complete animal
protein can also be carried out by keto analogs of amino acids, which differ from amino acids by
substitution of an amino group by a keto group. With the help of keto analogs, it is possible to replace
most EA, but not all. Therefore, ketoanalogue additives along with ketoanalogs contain irreplaceable
EA [6]. The founder of the developed principle of protein restriction in the treatment of progressive
nephropathy S. Giovannetti as a result of a twenty-year study of this problem formulated a modified
principle of dietary treatment.[18-19]

The goal of treatment is to slow the progression of chronic kidney disease and to delay the use
of substitution dialysis treatment, to improve the function of residual nephrons. Two diet options
have been proposed: one at a plasma creatinine level of 2 to 5 mg% (177 - 442 umol / L), and the
second at higher levels of creatininemia.[14] The first option, called the traditional diet, prescribes a
protein content of 0.5-0.6 g per 1 kg of body weight per day, high calorie content (35 kcal per 1 kg
of body weight), phosphate content of 8 to 12 mg per 1 kg of body weight body per day. The second
option, the so-called artifact diet, recommends a sharp restriction of protein in the diet to 0.3 g per
1 kg of body weight, up to 18-20 g / day, a significant restriction of phosphates to 6-7 mg per 1 kg
of body weight. An obligatory component of the artifical diet is the addition of EA and keto analogs
in an amount of 14-16 g/ day [5]. When developing dietary recommendations, one should take into
account the pathogenetic features of DN, which is characterized by an early, not proportional to the
degree of glomerular filtration disturbance development of hyperkalemia (increased serum potassium
concentration&gt; 5 mmol / 1).[15]

Often this is due to the development of hyporeninemic syndrome of hypoaldosteronism. A de-
crease in the production of aldosterone, which regulates potassium metabolism, leads to the develop-
ment of hyperkalemia. Increased metabolism (infection, fever, trauma, surgery), hemolysis, excessive
intake of potassium from food, intake of potassium-sparing diuretics, acidosis can aggravate hyper-
kalemia in chronic kidney disease. A potassium concentration of 7 mmol / L or more is considered
life threatening, and more than 8.5 mmol / L in the absence of emergency measures leads to cardiac
arrest. With the development of hyperkalemia, potassium-rich foods should be excluded from the diet
and switch to foods low in potassium (Table 2). The kidneys play a leading role in the regulation of
calcium-phosphorus metabolism.[16] Sclerosis of the renal glomeruli, accompanied by the develop-
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ment and progression of chronic kidney disease, leads to hyperphosphatemia, which in turn leads to
increased secretion of parathyroid hormone (PTH).
Table 2

Potassium content in plant products

Potassium content Product type

High Nuts, yellow peas, Brussels sprouts, red cabbage, potatoes, rhubarb, radish,
spinach, sorrel, raisins, dried apricots, prunes, peaches, apricots, pineapple,
bananas, cornel, dates, mulberry, black currant

Average Green peas, zucchini, eggplant, cauliflower, green onions, leek, radish, turnip,
salad, beets, tomatoes, carrots, cherries, plums, persimmons, cherries, apples,
blackberries, gooseberries, raspberries, red currants , oranges, grapefruit

Low Cabbage, onions, cucumbers, sweet peppers, asparagus, watermelon, melon,
cherry plum, pumpkin, pears, lingon berries, blueberries, strawberries, cran-
berries, rosehips, blueberries

At the same time, the formation of calcitriol is disrupted in the kidneys, which leads to a decrease
in calcium absorption in the intestine and the development of hypocalcemia. Hypocalcemia addition-
ally stimulates the secretion of PTH, triggering the destruction of bone tissue. To correct these disor-
ders, an increase in the intake of calcium with food is used along with the restriction of phosphates in
the diet and their binding in the gastrointestinal tract.[17] Adequate calcium intake is due to products
with its high content (table. 3). However, it is impossible to practice the intake of the required amount
of calcium (at least 1,500 mg per day) only through diet and additional calcium salts are introduced
- carbonate, lactate, gluconate.

Table 3
Calcium content in food products
Product name (per 100 g of product) Ca, mg
Beef 10-30 10-30
Sardines with bones 350 350
Boiled fish 20-30 20-30
Dairy products Cottage cheese 95 95
Milk 1% 120 120
Milk 3% 100 100
Sour cream 100 100
Hard cheese 600 600
Cream cheese 300 300
Yogurt 120 120
Fruits and nuts Dried apples 45 45
Dried apricots 170 170
Raisins 56 56
Figs 57 57
Oranges 35 35
Peanuts 70 70
Almonds 254 254
Sesame seeds 1150 1150
Sunflower seeds 100 100
Vegetables and bread Celery 240 240
Lettuce 83 83
Cabbage 60 60
Onions 60 60
Beans 40 40
Olives 77 77
Rye bread 60 60
Wheat bread 30 30

The use of a low-protein diet for diabetic kidney is an effective method of treatment, it inhibits
the progression of the sclerotic process in the kidneys. However, with this method of treating DNss, it
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is necessary to take into account the diversity and individual characteristics of the clinical course of
the disease. The most important condition for the successful use of a low-protein diet should be the
achievement and maintenance of stable compensation for carbohydrate metabolism, and correction of
systemic blood pressure.[20] When using a low-protein diet in the complex of treatment for patients
with DN, a systematic monitoring of the level of albumin, calcium, phosphorus, potassium in plasma,
the absolute number of peripheral blood lymphocytes and red blood cells, daily excretion of urea,
and body weight should be carried out. An important component of treatment is maintaining a “food”
diary for the patient, discussing it with a doctor and a nutritionist. [21]

Based on the steady progression of DN at the stage of chronic kidney disease (CKD) with the out-
come in the terminal uremic stage, requiring immediate and lifelong treatment with hardware-based
methods of blood purification, the use of a low-protein diet should be considered as an essential
component of the complex pathogenetic therapy of patients with DN. This measure will significantly
improve the clinical status, delay the development of terminal renal failure.
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POJIb BPAYUEN 1 MEJICECTEP IEPBUYHOT' O 3BEHA B BbIABJIEHUW
IMEPEJIOMOB NTIPOKCUMAJIBHOTI'O OTAEJIA BEJIPEHHOU KOCTH Y JIIOAEU
CTAPIHIEI'O BO3PACTA B PECITYBJIUKE Y3BEKUCTAH

M.M. Illakuposa', H.M. Anuxanosa'?,

JI.C. A66ocxyxkaeBa'?, ®.A. Taxuposa', [.I. AxkpamoBa’
! PecryOnukaHCKHI CrICIMaTH3UPOBAHHBIN
HAy4YHO-TIPAKTUYECKUI MEIULUHCKHN LIEHTP
sHAOKpuHONoTHH, TamkeHT, Peciybnuka Y30ekucraH;

? Tamkentckuii [lequarpuyuecKkuii MEAMIIMHCKUN HHCTHUTYT,
TamkenTt, Pecnyonuka Y30ekucraH;

TouHble TaHHBIE O YACTOTE OCTEOMOPO3HBIX MEPEIOMOB MPOKcHMabHOTO oTnena oeapa (ITT1IOB)
B MOMYJISIIUY UMEIOT HEOLIEHUMOE 3HAau€HUe Ui IJIAHUPOBAHUS MEAMIIMHCKOM MOMOIIM U co37a-
HUS HAIIMOHAJIBHOTO KJIMHUYECKOTO0 HHCTPYMEHTa OlleHKH pucka nepeioMoB FRAX. B V3b6ekucrane
TakHMe JIaHHbIe J0 HACTOAIIEro BpeMeHH oTcyTcTBoBaiu. Llenb. Co3nare B Y30ekuctaHe cCUCTEMY
BoisiBiieHus [1I1OB m1st oneHKH MX MHIMACHTHOCTH M ONIPEIEIUTh POJIb Bpauel u Mencectep oomein
IIPAKTUKHU B BBISIBJICHUU ITOKUJIBIX MALMEHTOB C HU3KO3HEPIETUUECKUMU NIepesioMaMu. Marepuaiisl
u meronsl. B 2011-2017 rr. B [Tarickom paiioHe Y30ekucTaHa BHITOTHEHO MOMYISIIUOHHOE KOTOPTHOE
uccnenoBanue. [locie n3ydenus cucremsl peructparmu [IITIOB B Xozne npocnekTuBHOTO HabIIOIE-
HUSl OCylIecTBIsuIcs MOHUTOPUHT 3anuceil o IIIIOb B oduumanbHbIX MEAUIMHCKUX MCTOYHUKAX,
IIPOBOJMIIOCH BbIsIBIIEeHNE HeyuTeHHBbIX ciaydaeB [IIIOb ¢ npuBieuennem Bpadeil Bcex CriennaibHO-
CTeH, MEIMIIMHCKUX cecTep oOIel mpakThuKd M BojoHTepoB. Pesynwrarel. [Ipu IIIIOB B paiione
rocrnuTaiu3upoBainch 34 % GonabHBIX, 26 % MAUEHTOB JEYWINCh aMOyJIaTOPHO Yy TpaBMaTolora,
29 % — moy4aay MOMOIIb UCKITIOUUTENILHO Y Bpadyel o01el npakTuku, 11 % OombHBIX HE Moyya-
M BpauyeOHOM MOMOIIM — OHU OBUIM BBISBICHBI OJlarofapsi MPUBJICYCHUIO CIICIUATIFHO 00yUYEHHBIX
MeJIcecTep U BOJIOHTEPOB (Bce OosnbHbIe cTapiie 80 net, 87 % — xenuuabl). CTaHgapTU3UPOBAHHAS
uHuuaeHTHocTh [IT1Ob y nun crapiue 40 et B Y30ekuctane coctaBuia 357,7 s xenuuH u 190,2
115t Mmy>xdrH Ha 100 000 nHacenenus B rof. 3akitoueHue. [lokasana BaskHasi posib Bpaueil U MEIULIMH-
CKUX cecTep oOmel mpakTuku B co3nanuu cucteMbl BoisiBeHus [1I1OB. [lonmydennsie mokasatenu
Oy/1yT BKJIIOUYEHBI B HallMOHANIbHYI0 Mojesib FRAX st Y30ekucrana.

KiroueBble ci1oBa: Bpauu oOwIel MPaKTUKU; MEAMIIMHCKUE CECTPbI; OCTEONOPO3; AMHUIAEMHOIIO-
THSL; IEPEIOM MPOKCUMAIIBHOTO OT/AeNa Oeapa.

V3BEKMCTOH PECIYBJIUKACUIATHA KEKCA OTAMJIAPIA COH CYAT'UA
ITPOKCUMAJI KHCMHU CUHUIUIJIAPUHU BUPIAMYU BYI'UM HIMDPOKOPIAPHU BA
XAMIINPAJIAPUHHUH POJIN

M.M. llakuposa', H.M. Anuxanosa'?,

JI.C. A6GocxykaeBa'?, ®.A. Taxuposa', I.I. AkpamoBa'
'Akasemuk E.X. Typakynos Homuaaru pecry6iauka
WXTHUCOCIAINTHPUIIaH HOMHK-aMaTiii THOOUH
SHJIOKPUHOJIOTHSI MAapKa3H

*TOIIKEHT Menuarpus THOOUET MHCTUTYTH

CoH cysru mpoKcuMan KUCMUHU OCTEOMOPOTUK CUHUIITIAPU XaKuJa aHUK MabIyMOTIap THOOU
€plIlaMHK PEKAAITUPHULI Ba CMHUNLIAP XaBhuuu 6axomnamt yayH FRAX mummmit Kinnuk yciayOunu
APATHIIIA KATTA axaMusATra 5ra. Xo3upra Kaaap OyHiaai MabiymMmoTiap ¥Y30€KuCTOH 1A MABXKY]] €Mac
enu. Maxcao: Y30€KuCTOH/1a COH CyArd MPOKCUMaJl KICMUHU OCTEONOPOTUK CUHUILITIAPUHYU aHUKJIalll
TU3UMUHH SIPATHII Ba KaM KyBBAaT CHHHIIYU OYiraH Kekca OeMopiiapHU aHUKIania mudokopiap Ba
YMyMUi XaMIIMPaJapHUHT PONMHK aHuKnaml. Mamepuannap ea ycayonap: 2011-2017 iunnapna.
Y30€KHCTOHHUHT Tanaji MUHTAKACH A MOMYISIIIMOH KOTOPT TaAKUKOTH YTKa3mnau. COH CysTH MPOK-
CHUMaJl KHICMUHU OCTEONOPOTHK CUHUILIIAPUHU PYHXaTra OuIll TU3UMHUHU YPpraHu0 YMKKaHIaH CYHT,
MOTEHIIMAJ Ky3aTyB naiituaa 6us pacmuil THOOMI ManOanap/a COH Cyaru IPOKCUMal KUCMHHHU OCTe-
OTIOPOTUK CHHUILIAPU E3YBIAPUHM Ky3aTAMK, Oapua MyTaxacCHUCIMK MHM(OKopIapu, yMyMHid ama-

2021 | Ne1 | 27



€T mUOKOpIapH Ba KYHIMIUIWIAP UIITUPOKUIA COH CYSITU NMPOKCUMaJl KHCMHHU OCTEONOPOTUK
CHUHMIIIAPU Kaia dTUIMAaraH xonariap anukinanau. Hamuocanap: TIOI1 Tymanuga GemMopiaapHUHT
34 ¢domsm TymaHIa KacaixoHara E€TKU3WIraH, 6emopriapHUHT 26 (OM3H TPaBMAaTOJIOr TOMOHHUIAH
aMOyIaTopus MAapOUTHIA aBojaHTaH, 29 dhousn Gakar ymyMmuit amMmanuéT mudoropiapuaan Epaam
onraH, 6emopiapuuHr 11 dousu THOOHUI EpmaM oamaras - yjiap Maxcyc YKUTHITaH XaMIldpaiap Ba
KYHIUIUTMJIAPHUHT JKajI0 KUIMHUIIM Tydaiinu anukiaanrad (6apuacu). 80 éminan omran Gemopiap,
87% aénnap). Y36exucronna 40 éniian omras ogamiiap opacuaa ypraua gapaxajarud KacajlaHHII
napaxacu xap 100000 axonura aémiap yuyH 357,7 Ba epkakiyap yuyH 190,2 Hu tamkun kuinau. Xy-
noca: CoH cyaru NpoKCUMall KHCMUHHU OCTEONIOPOTHK CUHUIIUIAPUHY aHUKJIAII TU3UMUHU SIpaTUILIA
yMyMu# amManuér mudoKopiapy Ba XaMIIWPaJIapUHUHT MyXUM posid Kypcartwirad. OJuHran Kyp-
catknuiap Y36ekucTon yuyn FRAX MHILIHIA MOJETUra KUPUTHIAH.

Kaaur cy3aap: ymymuii aMmanu€T mmmdokopu; XaMImupasap; 0CTEOTOPO3; U IEMHOIOTHS; TIPOK-
cuMall OYFUHHUHT CUHUILIH.

GENERAL PHYSICIAN’S AND PRIMARY CARE NURSE’S CONTRIBUTION TO
THE OSTEOPOROTIC HIP FRACTURE IDENTIFICATION IN THE REPUBLIC OF
UZBEKISTAN

M. M. Shakirova!, , N.M. Alikhanova'?,
L.S.Abboskhujaeva'?, F.A.Takhirova', G.G.Akramova'
! Uzbek Republic Specialized Scientific and

Practical Medical Center of Endocrinology,

Tashkent, Republic of Uzbekistan;

2 Tashkent Pediatric Medicine Institute,

Tashkent, Republic of Uzbekistan;

Precise population-based data on the osteoporotic hip fracture (HF) rate play an invaluable role in
the assessment of burden of osteoporosis as well as in development of the national clinical fracture
risk prediction tool (FRAX). Currently, these data in Uzbekistan is unavailable. Aim. To create a
system for the all HF detection to calculate their incidence in Uzbekistan, and to assess the general
physician’s (GP) and primary care nurse’s role in this system. Materials and methods. Cohort study
was carried out in 2011-2017 in the Pap district of Uzbekistan We had revealed the national trauma
care records peculiarities and then organized the prospective study. The trauma care records were
monitored. Besides, all medical specialists including GPs, GP nurses and the community leaders were
actively involved into the search and verification of non-hospitalized hip fracture patients escaping
trauma care statistics. Results. Overall, among HF patients, only 34% were hospitalized, and 26%
took outpatient trauma care. Additional 29% of HF patients were found only with the help of GPs. GP
nurses in collaboration with the community leaders disclosed additional 11% patients who had been
staying at home without any medical care. The annual standardized HF incidence in people older
than 40 years enriched 357.7 for women and 190.2 for men per 100 000. Conclusion. Collection of
epidemiological information on HF incidence in Uzbekistan was possible only with the help of GPs
and GP nurses as key figures of primary care. The obtained epidemiological data will be incorporated
into the first created Uzbek national FRAX model to assess the 10-year risk of osteoporotic fracture
in clinical practice.

Keywords: general practitioners; nurses; osteoporosis; epidemiology; hip fracture

Introduction

Osteoporosis is chronic non-infectious disease associated with aging, characterized by fragility of
bone tissue and occurrence of fractures even in cases of insignificant injures. Social and economical
expenses on osteoporosis grow constantly [1]. Possession of reliable information about the incidence
and risk of osteoporotic fractures in population, and first of all about the most dangerous of those
being fracture of proximal part of femoral bone (FPPF), has invaluable importance for planning of
medical service system organization. Taking into account that, according to the world Health Organi-
zation and UN prognosis, the part of adults above 70 in Uzbekistan will increase three times by 2050
[2, 3], the study of epidemiological and clinical aspects of osteoporosis is one of the priority problems
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of health care system in this country.

It is important to note, that the system of traumatological service in Uzbekistan does not provide
compulsory hospitalization and early surgical intervention for all patients with FPPF. That is why
documentation data of traumatological clinics cannot be used as a single source of information about
the number of patients with FPPF. A similar problem was noted in other countries of the region, where
EVA (Epidemiology of Osteoporotic Fractures in Eurasian Countries) study was performed on the
Russian Osteoporosis Association initiative [4, 5]. In these conditions the number of osteoporotic
fractures can be more accurately estimated with the creation of FPPF detection system from the max-
imal possible number of references including medical staff of the primary line in health care system
with compulsory further verification of fractures [5].

The objective of the study was to create FPPF detection system in Uzbekistan for the assessment of
the incidence and to determine the contribution of general practice doctors and nurses in the general
practice of revealing old-age patients with low energetic fractures.

Materials and methods

The study was performed in the frames of international multicenter epidemiological project EVA
(Epidemiology of Osteoporotic Fractures in Eurasian Countries) supported by International Osteopo-
rosis Fund. For registration of proximal part of femoral bone fractures (FPPF) incidence Pap district
of Uzbekistan was chosen due to its convenient geographical location and administrative structure. Its
square area was equal to 2941 km?, where at the start of the study there were 193 267 residents, 29 %
of them above 40, and that was compatible to the results in the country as a whole. Inclusion criteria
was FPPF (fracture of the neck of femoral bone, petrochanteric and subtrochanteric fractures, IDC-10
S72.0, S72.1, S72.2) in patients of 40 years old and elder living in the study area.

The study was performed in three stages. The first preliminary stage was study of the system of
FPPF official registration in Pap district of Uzbekistan within 2011-2012 with detection of possible
additional sources of information about the patients with the pathology.

In 2015 the second prospective pilot stage of the study was started. For four months from
01.09.2015 till 31.12.2015 we performed an active detection of new FPPF cases among adults above
40, verification, search, and assessment of the significance of additional, earlier not used sources of
medical information about low energetic fractures. Before the start of the prospective stage a short
training course on the problems of osteoporosis was held for doctors of different specialties with the
explanation of the objective of the study. After that 27 general practitioners, radiologists, forensic ex-
perts, ambulance personnel, traumatologists, surgeons, physicians received special registration forms
for filling in cases of detection of a patient with clinical manifestations of FPPF within a protocol
regulations. These forms contained items like age, gender, residence, data and character of trauma,
and IDC-10 code of the fracture. Within 4 months trained doctors registered all new cases of FPPF
in these forms.

Besides that, within the pilot stage we performed monitoring of journal registration in reception
unit and medical cards of patients (forms Ne 003/y-07) in traumatological unit of the only in-patient
facility in the district, statistical cards of the patients discharged from the clinic (form Ne 066/y-07),
ambulance call registration journals, out-patient visits in polyclinic, traumatologist visits to patients
homes, out-patient cards, forensic documentation to reveal the cases encoded in IDC-10 as S72.0,
S72.1, S72.2. The information from all the sources were included to one common database for exclu-
sion of data duplication. Exclusion criteria were fractures in patients with severe somatic pathologies
(oncologic diseases with metastases to bone, myeloma disease) and fractures resulting from high
energetic trauma (traffic accidents, falling from height above one’s own height, work injuries).

Since 01.04.2016 a basic prospective stage of data collection of new FPPF cases had started and
continued till 31.03.2017. Besides doctors at that stage we involved general practice patronage nurs-
es. As the pilot stage showed, the latter ones were assistants of general practitioners and in Uzbekistan
they are medical professionals most informed about family aspects of the patients. After the train-
ing, nurses started providing written information about every new case of detection of old immobile
patients or patients with limited mobility. Later orthopedic surgeon consulted all these patients at
home. We also searched for patients with FPPF in Pap district among surgical patients in the clinic of
Namangan city, which is administrative center of Namangan region.

One more direction in our work was involving of seven traditional healers — tabibs (chiropractors)
practicing in Pap district and very popular among the villagers. Prior to the study tabibs did not reg-
ister their medical activity. From the time of the study they started registration of hip fracture cases
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in their patients and sending that information to general practice (GP) nurses, who, in their turn, sent
that data to the research center. The search for FPPF patients also involved volunteers, the elders in
administrative units covering 1350-1500 people, called mahalla. Those elders, whose activity was
irrelevant to medical issues, anyway have information on health status of all residents of their units.
Within the research period with the help of representatives they also organized an active search for ac-
tual information about old people, who stopped going out. All the information provided by the leaders
of mahalla was sent to patronage GP nurses, they checked the data and similarly to tabib practice here
also they involved traumatologists to examine immobile old people at home. In cases of clinical veri-
fication of FPPF traumatologists filled registration forms and sent those forms to the chief researcher.
The chief researcher in his turn checked the fulfillment of the forms and composed FPPF master
database for the district. After that, using Uzbekistan State Statistics Committee demographical data
the incidence of FPPF was estimated for men and women living in the district, age-specific incidence,
and standard values of FPPF prevalence for the whole country with 5-year intervals.

Mathematical and statistical processing was performed using applied software Gretl for MS
Windows (http:// gretl.sourceforge.net/ru.html). Symptom frequency and confidence intervals
were calculated using Wilson method. Comparison of the age structure of the studied samples was
performed using chi-square criterion.

Results

Table 1
Population, number, and estimated incidence of femoral bone proximal part fractures in Pap
district of Uzbekistan according to the results of 4-months pilot stage of the study in 2015.

Population New ca‘ses. of hip fractures | Estimated incidence of FPPF a
Age, years within 4 months year per 100 000 of population
Men Women | Total Men Women Total Men Women Total
40-44 6152 6685 12837 0 0 0 0.0 0.0 0.0
45-49 5132 5441 10573 2 0 2 116.9 0.0 56.7
50-54 5330 5383 10713 0 1 1 0.0 55.7 28.0
55-59 3878 3940 7818 2 0 2 154.7 0.0 76.7
60-64 2014 2204 4218 1 4 5 149.0 544.5 355.6
64-69 956 1194 2150 1 2 3 313.8 502.5 418.6
70-74 810 868 1678 2 2 4 740.7 691.2 715.1
75-79 727 850 1577 1 2 3 412.7 705.9 570.7
80-84 290 487 777 0 4 4 0.0 2464.1 1544.4
85-89 201 336 537 0 0 0 0.0 0.0 0.0
Above 90 91 181 272 0 1 1 0.0 1657.5 1102.9
Totally 40+ | 25581 27569 | 53150 9 16 25 105.5 174.1 141.1

The assessment of the fracture registration system in Pap district performed at the first stage
showed that at the start of the study all medical documentation was manual and was not digitalized
later. In 40% of the cases there was no information about the mechanism of trauma and exact
location of the fracture. It was impossible to identify IDC code of fractures or differentiate cases
of low energetic fractures in the total pool of traumas registered in journals of traumatological
units and clinic. At the same time within two years from 01.01.2011 to 31.12.2012 there were 366
registered cases of FPPF among people above 40 (average, 183 per a year) in Pap district. Annual
incidence rate of FPPF for people above 40 was 541, 239, and 384 per 100 000 men, women,
and both genders, respectively. Thus, incidence among men was 2 times higher, than among
women, and that was absolutely not characteristic for osteoporosis [1]. At the pilot stage of the
prospective study, using administrative resources, we involved maximum number of specialists
with higher education in health care system of the district for the search and verification of all
cases of FPPF among patients applying for medical help. Besides that, we could exclude high
energetic fractures from the analysis, the cases resulting from traffic accidents, falling from
height, which were extremely frequent in the district. As a result we revealed a number of hip
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fractures, which was several times less than that in 2011and 2012 (Table 1).
Table 2
Number and part of patients with femoral bone proximal part low energetic fractures
revealed for a year of prospective study from various sources

Number of patients

Categories of patients
total, » = 140 | men, » =52 | women, n = 88

Hospitalized to the traumatology unit 47.34 % 19.37 % 28.32 %
Received out-patient therart)i};r(lz;tt central traumatology sta- 36.26 % 11.21 % 2528 %
Patients revealed by GP at home 41.29 % 20.39 % 21.24 %

Cases revealed by GP nurses at home; cases registered by
tabibs and elders
Forensic expertise procedure 1.07 % 0 1.1 %
Note: GP-general practicioner
Estimated annual incidence of low energetic FPPF among the people of 40 years old and above in
2015 was equal to 105.5 in men, 174.1 in women, and 141.1 totally (per 100 000 of population). It
should be noted that, fracture incidence rate among women was higher, than among men.

The basic prospective stage of data collection continued 12 months from the 1 April 2016 till the
31 March 2017. After the exclusion of severe cases of traffic accidents and falling from height above
one’s own height we detected 140 low energetic FPPF: 88 women and 52 men of 40 years old and
elder. Among them only 47 cases were registered in traumatology clinic journals. Thus, only 34 % of
the patients with FPPF were registered in Pap district (Table 2). Those patients had osteosynthesis,
skeletal traction or immobilization of hip joint using plaster cast (derotation boot); just two of these
patients had emergency surgery for endoprosthesis of hip joint. According to the data received from
traumatologists of the central traumatology station in the district there were 36 more patients with
FPPF (26% of the total number), who were followed by traumatologist.

General practitioners reported about 41 cases with FPPF (29% of the total number), when patients
stayed at home almost without any medical help for the fracture and were not registered in the doc-
uments of the traumatology service. Other 15 cases never registered before (11%) were revealed by
patronage GP nurses when they actively visited residents of the district and cooperated with tabibs
and elders. All these cases were consequently clinically confirmed by traumatologists in compliance
with the check-up protocol. One case of FPPF was registered postmortem in the forensic expertise of
73-years old woman (Table 2).

Totally, age and gender-specific structure of the groups of patients with FPPF, revealed from vari-
ous medical sources, did not differ significantly. Among the patients of traumatology clinic, patients,
who received medical help at the central traumatology station and those treated by GP, the proportion
of women was equal t060%, 69%, and 51%, respectively, while the age median was equal to 75, 64,
and 70 years old, respectively (Figure 1). Different from that, patients revealed by visiting at home
and not registered by medical services were reliably elder (age range 80-94 years old, with median 89
years old), and there were more women (87%, compared to other groups p < 0.05) (Figure 2).

Summarized values of FPPF incidence among women and men dependent on age received from all
sources are presented in Figure 2. The incidence of FPPF increased per 100 000 of population from
14.7 among 40-45-year old to 3514.4 among 85-89-year old women and from 31.6 to 2824.9 among
men. FPPF incidence in women of all ages was a little bit higher, than in men, except the youngest
participants of the study (40-44 roma). Total incidence of FPPF among the patients above 50 was
equal to 513.4, 315.1 and 418.4 per 100 000 women, men, and all patients, respectively.

15.11 % 2.4 % 13.15 %
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Figure 1. Age-specific structure of groups of male (a) and female (6) patients with femoral
bone proximal part fracture dependently on the source of information.

Thus, the incidence rate of FPPF in 2016 in Pap district among the people of 40 years old and
elder was 307 in women and 197 in men per 100 000 of population; ratio of women to men was 1.6
: 1. Supposing osteoporosis incidence rate in Pap district is close to that in the whole country we cal-
culated standardized values of annual FPPF incidence (per 100 000 of population) among people of
40 years old and elder for the whole Uzbekistan. Taking into account even insignificant differences
in demographic parameters of the region and the country as a whole, these values were 357.7 for
women, 190.2 for men, and 294.6 for both. The same parameter for patients of 50 years old and elder
was 567.1 for women, 355.3 for men, and 469.5 for both (per 100 000 of population).

According to WHO prognosis the proportion of population of Uzbekistan of 40 years old and elder
by 2050 will increase 2.8 folds compared to 2015mostly due to the oldest people [3]. We estimated
that, annually in Uzbekistan the number of women above 40 will increase more than three times from
16 091 cases in 2015 to 56 882 by 2050, while the number of FPPF among men will increase from
8969 in 2015 to 25 391 cases a year by 2050.
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Figure 2. Incidence rate of low energy fractures of proximal part of femoral bone among men
and women in Pap district of the Republic of Uzbekistan (per 100 000), estimated on the basis
of the results of the prospective stage of the study.

Discussion

In the study we first estimated the incidence of low energy fractures of the proximal part of femoral
bone in the Republic of Uzbekistan. It is planned to use these data for creation of authentic FRAX
instrument for the calculation of 10-year probability of basic osteoporotic fractures and separately
FPPF among the residents of the Republic of 40 years old and elder [14].

We took into account that, administrative, personnel, and technical resources of reliable data col-
lection on patients with fractures should be created for the study. These reasons made us chose a
small remote Pap district with a well organized central system of medical service for the study. Here
we could get the data about the number of fractures and age and gender-specific incidence rate from
various sources, and then extrapolate the results for the whole country.

The stage of primary documentation checking revealed important details characterizing the exist-
ing system of traumatism registration in the district. Documents (reception/discharge journals, clini-
cal registrars, and traumatology stations documents) were mostly filled by nurses and junior medical
personnel. Some documents were incomplete, and the mechanism of trauma was not indicated. So,
we identified about 10% of registers of “fractures of lower limb” or “fracture of upper limb” without
exact location of trauma. Nevertheless, these documents had registration of unusual great number of
hip fractures and more than double prevailing of that kind of trauma among men compared to women,
which we related to a series of specific characteristics in the region. These included peculiarities of
geographical location of Pap district: necessity of using mountain roads and pass, extremely low qual-
ity of the roads, and popularity of bicycles among men of all ages, and the fact, that the best paid local
job for men was taxi driver, conditioning persistent trials of drivers to overcome the mountain pass
twice a day working for 16-17 hours a day. Our hypothesis was confirmed by the results of the World
Health Organization studies, which revealed that in 2012 traumatization rate due to traffic accidents
was included in the dozen of the basic causes of death or invalidation in Uzbekistan, and its burden
increased (DALY by 20% from 1990 to 2010 [6]. Besides that, it should be noted, that construction
works are usually done in the region without any insurance for the cost economy on equipment and
tools which could prevent falling.

Thus, the results of official medical statistics could not be used for analysis, but were used for the
understanding of fracture registration and osteoporosis therapy bias in Uzbekistan as a whole [14]. On
the basis of the result of that stage we made a conclusion, that the accurate number of fractures among
old people in the district could be revealed only in prospective study and more careful interaction with
the population.

With the assistance of the extremely important administrative resource the pilot 4-month stage
of the study allowed us to involve maximal number of heal care specialists including primary line
doctors. At the same time mechanisms of fracture revealing were systematized and modernized in
Pap district. The capability of exclusion of highly traumatic fractures from one side, and involvement
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of GP in the detection of FPPF not registered by traumatology service from the other determined
decrease in FPPF incidence rate as a whole, but that caused the change in the structure of the values.
FPPF incidence among women increased, while the rise of FPPF incidence with aging became more
obvious. At the same time astonishing fact confirming the existing problems in the organization of
traumatological service in villages of Uzbekistan was that, we revealed relatively young patients with
FPPF (10 subjects from 40 to 69 years old), the only doctor following whom was general practitioner.
We do not exclude that some portion of the patients with FPPF could not apply for medical help at all,
particularly in remote villages, so they could be left unregistered in our study.

That is why final estimation of FPPF incidence rate was based on the results of one-year prospec-
tive stage of the study involving GP nurses and volunteers. That enabled the registration of fractures
never registered before. It was noted, that GP nurses, who were the messengers between specialists
and society, became a key figure in the detection of earlier unknown cases of FPPF in the patients
with the most severe conditions. Patients revealed with the help of nurses (15 patients, 11% of the
total number of fractures per a year) (Table 2) did not receive not only traumatological, but even any
primary medical help. Majority of those patients were old women. Extrapolating of these result for
the whole country it can be concluded that the portion of unregistered patients with FPPF staying at
home and fixed in bed in Uzbekistan can reach 11% and be the highest among the countries covered
by EVA project.

Contribution of the primary medical service specialists to the detection of FPPF patients was con-
sidered to be quite significant. GP, particularly, revealed 41 patients with FPPF within a year equal to
29% of the total number of fractures (Table 2); there were no data of these patients in the registrars
of traumatology services. Consequently, total summary FPPF incidence rate in the district equal to
307 among women and 197 among men per 100 000 a year turned out to be 40% higher, than one
supposed without contribution of GP and nurses (114 and 185 per 100 000 a year for men and wom-
en, respectively). Detection of such a significant pool of patients with severe fractures who did not
receive any special traumatologist’s medical help certainly possesses not only medical, but also sig-
nificant social aspect.

Thus, Uzbekistan joins other countries (Russia, Belarus, Georgia, Kazakhstan, and Kirgizstan),
where the greater part of FPPF remains uncovered by medical statistics [7-10]. All these points made
us propose the result of the most complete prospective stage of the 2016 study for the future creation
of FRAX model in Uzbekistan and prognosis of the number of osteoporotic fractures in the country.

Obtained results let us make a statement, that FPPF incidence rate in Uzbekistan id the highest
among the countries participating in EVA project and, consequently, categorize Uzbekistan as a coun-
try with a high osteoporotic fracture risk [11].

Besides that, it should be noted, that according to the prognoses the number of FPPF in Uzbeki-
stan will increase more than three times by 2050, and that is the highest growth among the countries
covered by EVA project. That could be explained by one more characteristic feature of Uzbekistan.
According to UN demographic prognosis population of Uzbekistan above 70 years old within the
period from 2015 till 2050 can increase from 890 thousand to 3434 thousand (3.9 folds) [2, 3]. For
comparison the part of Russian people, citizens of Georgia and Armenia above 70 years old will in-
crease approximately 1.5, 1.4 and 1.9 folds by 2050, respectively [8-11].

Epidemiologic results of the study could be used not only for creation of a specific FRAX tool for
Uzbekistan, but also serve the basis for the design of National population osteoporosis prevention
programs.
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POJIb O®IOKT/KT B AMATHOCTHUKE I'NMITEPITAPATUPEOU/IU3MA.

Haceipxonxkaes S1.b., Hypmyxamenos /1.b.,
Hasaerbsipos JI.I., ¥30exoB P.K., OMmuwinxonos M.H.

Heas ucciaenoBanusi: B 3ToM HccieqoBaHue Mbl CTPEMUIIMCH MPOAHATU3UPOBATh MPEUMYIIIE-
ctBo ODOKT/KT mpotuB miaaHapHO cUMHTUTpAdUU y MAUEHTOB C aIECHOMOMN MapaniuTOBUIHON
JKeJIe3bl U €€ TUMEePIUIa3UuH.

Marepuauabl 1 MeToabl: 10 AlUEHTHI C MEPBUYHBIM THUIIEPIAPATUPEO30M U 15 malueHThl ¢ BTO-
PUYHBIM TUIIEpIapaTupeo3oM Oblu 06cnenoBansl uepes 20 u 120 MUHYT MOCIie BHYTPUBEHHOTO BBE-
JICHUS TEXHEUUA-99-MeTOKCUN300y THITUCOHUTPIIIA (TeXHEeTprIT). BceMm mannenTam Oblia mpoBeieHa
omnepanus rnociie uCCaea0BaHusl, BbIABICHO 12 aleHOM mapaliuTOBUIHOM Keye3bl U 13 rumnepruia3us.
l'ucTonaronoruueckue qaHHbIE OBLIM COMOCTABIEHBI C PE3YJIbTATAMH UCCIICTOBAHMSL.

PesyabTarsl u 00cyxaenue: OOIKT/KT cmor 0OHApYKUTh aIecHOMbBI TAPALTUTOBUIHBIX JKeJe3
Jae ¢ HauOOJIBIIUM TToniepeuHbiM auameTpoM 0,6 cm. [lnanapHas cuuHTHTrpadus HE cMoTIa OOHa-
PYXKUTh aJJlEHOMbI MapAIIUTOBUIHON *Kene3bl ¢ monepeyHbiM auamerpom ot 1,0 mo 1,2 cm. 8 u3 13
(61%) rumepruiazupoBaHHBIC TAPAIIUTOBUIHBIC *KeJie3 ObUIM JMArHOCTUPOBAHBI C HCITOJIb30BaHU-
em mnaHapHoil cuuHTUrpaduu u 10 u3 13 (76%) runepruia3upoBaHHbIE MAPAIIUTOBUIHBIE KeJle3bl
obuTH 00Hapyx)eHbI ¢ oMot ODIKT/KT uccnenoBanuii.

KuaroueBble ci10Ba: ajiecHOMa NapaniuTOBUIHOMN JKeJe3bl, TUMEePIUIa3ns NapaliuTOBUIHBIX KeNE3,
wianapHas ciuuaTurpadus, OOIKT/KT.

B®IKT/KT HUHI TUIIEPITAPATUPEOUIN3M TAIIXUCOTHUJIATH YPHU

Haceipxonxkaes f.b., Hypmyxamenos /I.b.,
Hasaerbsipos JI.I., ¥30exoB P.K., OMmurxonos M.H.

Taagkukot makcaam: YOy tagkuxkoraa 6us BOOKT/KT Ba mnanap cuuHTUTpaQUsTHUHT KaJIKOH-
CUMOH 0€e3 aJIecHOMacH Ba YHTUHT TUIEPIIa3uscy OuiiaH oFpurad OeMopIap/aa TaluIXUCIal MOXHUs-
TUHU YpraHuIlra Xxapakar KUIIuK.

Marepuan Ba ycayouaap: 10 6emop Oupnamuu runeprnapaTtiupeo3 Ousan Ba 15 6eMop UKKUIaMun
TUIEepPIapaTupPeo3oM OUIIaH TOMHUP WYUTa TEXHEIH-99-MeTOKCUN300yTHIMCOHUTPUI (TEXHETPHI)
ro0opunrangan cysr 20 Ba 120 gakukaga TeKmupuiaan. TeKmupyBaan CYHT OeMopiapra sxappoxiIuK
amanuétu yTrazunan. XKappoxiauk amanuéTuaan cyHr 12 KankoHoaau 6e3u ageHoMacu Ba 13 rumnep-
TUTa3USICH aHUKJIAHU. [ MCTOMaTONOTHK Xyaocalap TeKIIUPYB HaTHKaaapy OUIaH COTUILTHPHIIIN.

Haruxanap Ba myxokama: bBOOKT/KT kyunananr ymyamu 0,6 cm OynraH KaakoHOIAU Oe3u
aJicHOMaJIapyuHu aHuKamra épaam oepau. [lnanap cuunturpadus sca kynaanasr ymuamu 1,0 - 1,2
cM OynraH KaiakoHONIW Oe3H aJeHOMaJapuHU aHUKIak onManu. 13 KankoHiau O6e3u Trumepruiazu-
scunan 8 tacunu (61%) mnanap cuumnturpadus anukiaad oepau Ba 10 tacunu (76%) BODKT/KT
TEKIIUPYBU aHUKIAIIAA EpaaM Oepau.

Kanur cy3nap: kankoHonau 6e3u ajgeHomacu, KankoHonau Oe3u runeprasusicu, bBODKT/KT,
IJIaHap CHMHTHTpadus.

Introduction

Objective: In this study, we aimed to analyze the relationship between the diagnostic ability
of single photon emission computed tomography/computed tomography (SPECT/CT) images in
localization of parathyroid lesions and the size of adenomas or hyperplastic glands.

Material and methods: 10 patients with primary hyperparathyroidism (PHPT) and 15 patients
with secondary hyperparathyroidism (SHPT) were imaged 20 and 120 minutes after the intravenous
injection of technetium99m-methoxyisobutylisonitrile (Tc99-technetrile). All patients underwent
surgery and 12 parathyroid adenomas and 13 hyperplastic glands were detected. Pathologic findings
were correlated with imaging results.

Results: The SPECT/CT images were able to detect all parathyroid adenomas even with the great-
est axial diameter of 0.6 cm. Planar scintigraphy could not detect parathyroid adenomas with an axial
diameter of 1.0 to 1.2 cm. 8 out of 13 (61%) hyperplastic parathyroid glands were diagnosed, using
planar imaging and 10 out of 13 (76%) hyperplastic parathyroid glands were localized, using SPECT/
CT images. Also, 10 out of 12 (83%) parathyroid ademomas were diagnosed using planar imaging,
but could not detect 2 out of 12 (16%) adenomas.

36 | Ne 1 | 2021



Conclusion: onclusion: SPECT/CT imaging is a more useful tool for localization of parathyroid
lesions, particularly parathyroid adenomas, in comparison with planar and imaging.
Key words: adenomas of parathyroid glands, hyperplasia parathyroid glands, planar scintigraphy

Introduction: Technetium-99m methoxyisobutylisonitrile (Tc99-technetrile) parathyroid cintig-
raphy is a useful tool for localization of lesions in hyperparathyroidism. However, few reports have
reviewed the diagnostic ability of single photon emission computed tomography/computed tomog-
raphy (SPECT/CT) imaging in hyperparathyroidism using fusion images. In the present study, we
aimed to evaluate the correlation between the diagnostic ability of fused SPECT/CT images in local-
ization of parathyroid lesions and the size of adenomas or hyperplastic glands.

Methods: 25 patients with hyperparathyroidism underwent Tc99-technetrile using SPECT/
CT imaging between April 2018 and March 2020. 10 patients were diagnosed with primary
hyperparathyroidism and 15 patients diagnosed with secondary hyperparathyroidism with chronic
renal failure. All patients underwent surgery. 12 lesions were identified as parathyroid adenomas,
while 13 lesions were identified to be parathyroid hyperplasia. Parathyroid hormone and calcium
levels remained within the normal range in 20 patients after the surgery, although parathyroid hormone
level increased after the surgery in 5 patient with primary and secondary hyperparathyroidism. The
SPECT/CT equipment used in this study was AnysScan 16 (Mediso, Hungary), which combines
16-slice multidetector CT and SPECT. 650MBq of Tc99m-technitrile was injected intravenously
in all patients. Early and delayed neck and upper thorax planar images were acquired 20 and 120
minutes after the injection, respectively. SPECT/CT acquisition was performed immediately after
obtaining the delayed planar images. Overall, 90 projections (128x128 matrix) were acquired (30
seconds each), with a total duration of 20 minutes for the whole SPECT/CT procedure. CT was
performed immediately after SPECT imaging. The main CT parameters were 130 kV, 25 mAs, and a
1.25 mm slice thickness; no intravenous contrast medium was used. SPECT/CT data were analyzed
on a Mediso workstation, which provided transaxial, coronal, and sagittal slices of SPECT, CT, and
fused SPECT-CT data. The size of the lesions was obtained from the pathology reports.

Results: 12 parathyroid adenomas and 10 hyperplastic glands were correctly localized, using the
SPECT/CT fusion images. In contrast, 3 hyperplastic parathyroid glands could not be detected by
fusion images. 8 out of 10 parathyroid adenomas were localized on Tc99m-technitrile planar scin-
tigraphy images, where as 10 parathyroid adenomas were localized on the SPECT/CT images. All
parathyroid adenomas with the largest axial diameter of 0.6 cm or more were localized on the SPECT/
CT images. In contrast, parathyroid adenomas with the greatest axial diameter of 1.0 to 1.2 cm were
not localized on planar Tc99m-technitrile scintigraphy images (Figure 1).

A
i

After 120 min

Figure 1. 1A. Initial and delayed phases of planar Tc99m-technetrile scintigraphy showed
increased activity in the right lobe (arrow). Technetrile could not be used to differentiate between a
parathyroid lesion and a thyroid lesion. 1B. Axial non-contrast enhanced CT of the neck. 1A lesion
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was detected posterior to the right lobe of the thyroid (arrow). 1C. Fusion axial image of SPECT/CT.
The radiotracer accumulated in the lesion posterior to the right lobe of the thyroid (arrow). Adenoma
of the right lower parathyroid gland was removed during surgery

The mean size of the detected and undetected parathyroid adenomas in planar scintigraphy was
1.3+£0.5 and 1.0+0.1 cm, respectively (P=0.7). The mean size of detected adenomas was 1.0+0.3
cm, based on the SPECT/CT images, and no adenoma remained undetected, using SPECT/CT
images. 8 out of 13 (61%) hyperplastic parathyroid glands were localized, using planar Tc99-
technetrile scintigraphy images, while 11 out of 13 (84%) hyperplastic parathyroid glands were
localized, using the SPECT/CT images. 11 hyperplastic parathyroid glands with the greatest axial
diameter of > 0.5 cm were correctly localized, using the SPECT/CT images. The mean size of 11
hyperplastic parathyroid glands detected on SPECT/CT images was 0.7+0.2 cm (range 0.5[10.9cm).
8 scintigraphically undetected hyperplastic parathyroid glands had the mean greatest axial diameter
0f 0.9+0.3 cm (range: 0.8-1.2 cm); there was not a statistically significant difference between the two
groups (P=1.0). Although this negative result may reflect the small sample size in our study, it seems
that other factors may play a role in the detection of hyperplastic glands, using scintigraphy (Table 1).
Figure 1 shows a patient with PHPT due to left inferior parathyroid adenoma, which is not localized
by planar scintigraphy, while detected by SPECT/CT imaging. Figure 2 shows a patient with SHPT
due to right inferior hyperplastic parathyroid gland, which is not localized using planar scintigraphy,
while detected by SPECT/CT imaging.

Figure 2. A. Initial and delayed phases of Tc99m-technerile planar scintigraphy showed abnormal
uptake. B. Coronal non-contrast enhanced CT of the neck. A lesion was detected in the inferior right
portion of the thyroid lobe (arrow). A cystic mass was detected in the left lobe of the thyroid (ar-
rowhead). C. A coronal fused image (SPECT/CT). The fusion image demonstrated a faint abnormal
uptake of Tc99m-technetrile in the inferior right portion of the thyroid lobe (arrow). Right inferior
hyperplastic parathyroid gland was removed during surgery.

Table 1. Characteristics of the patients and detections of lesion Tc99m planar and SPECT/CT

image.
il e o e
of the lesions | sions (cm)

I F A 1.5x3.5

B 45 F A RIPG 12x3.5 no yes
B s If A LIPG 1.6x2.8  yes yes
B 5 F H RSPG 1.0x20  no no
BE 35 2 H LIPG 1.5x1.8  yes yes
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[ 6 [l M A LSPG 14x1.6  yes yes
43 IF H RIPG 1.0x1.8 no no
“ 52 F A LIPG 1.2x3.6 no yes
R 30 M A LSPG 1.6x25  yes yes
25 F H RIPG 1.5x 1.8 yes yes
20 F A RSPG 1.0x2.8 no yes
40 F A LIPG 12x32  no yes
23 B A LSPG 1.5x3.0  yes yes
60 M A RIPG 1.6x2.8  yes yes
55 g H RSPG 14x18  yes yes
38 B H RIPG 1.5x1.6  yes yes
30 F A LIPG 1.5x3.0 yes yes
27 F A RSPG 1.6x32  yes yes
44 If H RIPG 1.0x 1.8 no no
46 M H LIPG 1.4x1.5 no yes
40 F H LSPG 15x1.5  yes yes
32 F H RIPG 14x1.5 yes yes
26 M H LIPG L1x15 no yes
48 M H RIPG 14x 1.4 yes yes
41 M H LIPG 1.5x1.6  yes yes

A — Adenoma. H — Hyperplasia. M — Male. F — Female. LSPG — Left superior parathyroid gland.
RSPG — Right superior parathyroid gland. LIPG — Left inferior parathyroid gland. RIPG — Right in-
ferior parathyroid gland.

Discussion: The main advantage of SPECT/CT systems is their application for the acquisition of
high-precision fusion images, using both CT and SPECT imaging. Fusion images can be used for
making a differential diagnosis between benign and malignant diseases in different body organs, de-
termining the stage of the lesion, confirming a metastasis or its recurrence and selecting a treatment
strategy. SPECT/CT imaging can be also used to clarify the existence of an abnormal uptake, based
on the diminution of scattered radiation (1, 2). Although planar Tc99m-technetrile has been used in
localization of parathyroid adenomas or hyperplasia, it is not always easy to detect these lesions in
the delayed phase. In this regard, Shafiei et al. investigated the diagnostic ability of 99m Tc-sestamibi
parathyroid SPECT/CT imaging in 48 patients with PHPT. The sensitivity and specificity of SPECT/
CT for localization of parathyroid adenomas were 78% and 97%, respectively. These results indicate
that SPECT/CT is a useful tool for localizing parathyroid adenomas (3). Ciappuccini et al. analyzed
94 patients with PHPT. In their study, dual-phase 99m Tc-sestamibi scintigraphy with SPECT/CT
enabled the diagnosis of parathyroid adenomas in 56 out of 94 patients (63%) with PHPT (4). Further-
more, Papathyanassion et al. and Li et al. reported that 99m Tc-MIBI SPECT/CT is useful in detecting
an ectopic parathyroid gland in patients with HPT (5, 6). Meanwhile, Torregrosa et al. performed
99m Tc-MIBI scintigraphy in patients with PHPT (n=16) and SHPT (n=22) and found 93% and
54% sensitivities for lesion localization in cases with PHPT and SHPT, respectively. They found that
99m Tc-MIBI planar scintigraphy can be used as the imaging technique of choice for preoperative
localization of an abnormal parathyroid gland in patients with PHPT, but only as a complementary
imaging technique in patients with SHPT (7). In addition, Caldarella et al. reviewed 24 studies on
471 patients with SHPT, using 99m Tc-MIBI planar images. The sensitivity and specificity of 99m
Tc-MIBI planar scintigraphy in detecting hyperplastic glands in SHPT patients were 58% and 93%,
respectively. Considering the inadequate diagnostic accuracy of this technique, it should not be con-
sidered a first-line diagnostic imaging method for preoperative localization in patients with SHPT (8).
In the present study, the detection rate of hyperplastic parathyroid glands, using Tc99m-technetrile
planar imaging, was poor. The degree of 99m Tc-MIBI uptake in parathyroid gland is influenced by
the content of mitochondria-rich oxyphil cells. It is thought that Tc99m-tecnetrile easily accumulates
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in parathyroid adenomas, which contain many oxyphil cells (9, 10). In our study, the detection rate of
hyperplastic gland, using Tc99m-technetrile planar imaging was poor. Although Tc99m-technetrile
planar scintigraphy was not successful in the localization of hyperplastic glands, in patient No. 5,
fusion images were effective in the localization of hyperplastic gland with a faint abnormal uptake
of Tc99m-tecnetrile in the right lower parathyroid (Figure 2). No previous studies have evaluated
the correlation between the diagnostic ability of fusion images and the size of parathyroid lesions or
hyperplastic glands, based on pathological evaluations. In the current study, size of lesions in patho-
logical evaluations was used for making comparisons. It showed that fusion images could detect
parathyroid adenomas with the greatest axial diameter of > 0.7 cm, while planar Tc99m-tecnetrile
scintigraphy imaging were unable to detect parathyroid adenomas with the largest axial diameter of
1.01.2 cm.

Conclusion: SPECT/CT fusion imaging is a more useful tool for the localization of parathy-
roid lesions in hyperparathyroidism, especially parathyroid adenomas, in comparison with planar
Tc99m-tecnetrile parathyroid scintigraphy.
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CLINICAL CASE: AUTOIMMUNE POLYGLANDULAR SYNDROME WITH HEART
DAMAGE

Negmatova G.Sh'., Xalimova Z.Yu?.
! Samarkand state medical institute, Samarkand city, Republic of Uzbekistan
? Republican specialized medical center of endocrinology named dy Turakulov Yo.X.

There is a clinical case report of the young patient with autoimmune polyendocrine syndrome type
IT has been observed in this article that was presented with diabetes type I, dysfunction of thyroid
gland and primary insufficiency of the adrenal cortex.

Key words: autoimmune polyendocrine syndrome type II, diabetes type I, chronic autoimmune
thyroiditis, primary chronic adrenal insufficiency, vitiligo

KJIMHUYECKHH CJOYUYAN: AYTOUMMYHHBIN NOJTUTVIAHAYJISAPHBINA
CHHJIPOM C NOPA’KEHUEM CEPILIA

Hermarosa I.1II'., Xaaumona 3.10.2

'CamapkaH/ICK1il rOCY1apCTBEHHBII METUIIMHCKUI HHCTUTYT, CamapKaH/
’PecrnyOnuKkaHCKUi CrICIMATM3UPOBAHHBINA HAYYHO-IIPAKTHYECKHIA

MEAUIMHCKUHN LeHTp DHA0KpuHOoIoruu M. akagemuka 51.X. Typakynosa, TamkeHT

AYTOMMMYHHBIN TOJTUITIAaHAYJISIPHBINA CUHIPOM MPOSIBISAETCS OAHOBPEMEHHOW HEJIOCTaTOYHOCTHIO
HECKOJIbKMX HJOKPUHHBIX KEJIE3 U 4acTO MPOTEKAET ¢ ayTOUMMYHHBIM ITOPAKEHUEM HEIHJIOKPHH-
HBIX OpraHoB. [Ipy ayToMMMYyHHOM CHHpOME 2 TUIA TaKKe ObUIO 3aperecTpUpPOBAHO HIMOTIATHYE-
CKO€ HapylLIeHHE IIPOBOAMMOCTH cepana. B naHHON crarbe ONnMcaHa MO3IHsS AUArHOCTHKA PEIKO
BCTPEYAIOLIEHCS B MPAKTUKE TSHKEIION dHIOKPUHHOM MAaTOJIOTMU — ayTOMMMYHHOM MOJUIIIAHTYJISIp-
HOM HEIOCTaTOYHOCTH U aHOMAJIUK pa3BUTHsI — cuHIpoMa Bonbda-Ilapkuncona-Yaiita, Ha mpumepe
OJTHOTO MaI[UEHTA.

1o npuyrHe NOCTENEHHOTO Pa3BUTHUS Ha MPOTSIKEHUE MHOTHX JIET KayKJOTO U3 3TUX CUHIPOMOB,
HECMOTPs Ha JI0CTaTOYHOE KOJIMYECTBO CHUMIITOMOB, MO3HSSA AMATHOCTHKA IIPUBOJUT HE TOJIBKO K
TSDKEJIOMY TEUEHUIO 3a00JIeBaHMsL, HO M K Pa3BUTHUIO OCIOKHEHNH. CBOeBpeMEHHAs, TpaBUIIbHAS [TU-
arHOCTUKa ayTOMMMYHHOTO HOJUIJIAHIYJISIPHOTO CUHAPOMA TpeOyeT OT CIEUAIUCTOB MPOQeECcCHo-
HaJu3Ma U MyJbTUIMCIUIUIMHAPHOTO TOAX0A.

KiioueBble ci10Ba: ayTOMMMYHHBIN TTOJUTTIAHAYISIPHBIA CHHAPOM 2 TUTIA, THadeT | ThIa, XpoHH-
YECKUI ayTOMMMYHHBIM TUPEOUIUT, IEPBUYHASL XPOHUUECKAsl HAAMOYEYHUKOBAsI HEJIOCTaTOYHOCTb,
BUTHJIUTO.

KJIMHUK BA3HSIT: IOPAK TATOJIOTUSICU BUJIAH AYTOUMMYHHBIN
HOJTUTITTAHAYJIAP CUHAPOM

Hermarosa I.111.!, Xaiumosa 3.10.

AyTOMMMYH NOJIUIJIAHAYIISAP CUHIIPOM OUp Heya SHJOKPUH O€3TapuHUHT €TUIIIMOBUMIIUTY OMIIaH
HaMOEH Oynaay Ba KyNHMHYa HOSHIOKPHUH ab3ojlapJaru ayTOMMMYH KacaJUIMKJap OuiaH Oupranur-
Ja Kedagu. AyTOMMMYH MOJMIIAaHAYJISAp CUHAPOM 2-TypHJia I0paK yTKa3yBUaHIMTMHUHT UEOMATUK
Oy3WJIMILIapU XaM Kaiij STWIraH. Yy Makoiaja aMainéT/ia KaM yupailiurad Orup HJOKpUH Ta-
TOJIOTUS

AyTOMMMYH TMOJUIIIAHAYJSP €TUIIMOBYMIMK Ba PUBOXKJIAHUII aHamamusicu Oynran Bombsd-ITap-
KMHCOH-Y aliT CUHAPOMUHUHT Oup OeMopaa KEUMKTUPUO aHUKIIAHUIIN €PUTHIITaH.

Xap MKKaJla CHHAPOM XaM Huiiap AaBOMM/IA acTa-CEKUHJIMK OMIaH pUBOXKIAHUO OOpaéTKaHINTH
ca0abny, eTapiauya CUMOTOMJIAp MaBKy/ OyiaMIIUra Kapamail y3 BakTHJa TalIXHCJIaHMaraH xamja
KaCaJUTMKHUHT KSUYUIIMHHU OTUPJIAIITUPUOTHHA KOJIMai, acopaTiap pUBOXJIAHUIINTA XaM cabab Oyi-
ra.

AyTOMMMYH NOJIUIIAHAYJISAP CUHIAPOMHU Y3 BaKTH/1a TYTPU TAlIXUCIIAl MyTaxaccuciaapiaH npo-
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(eccroHany3M Ba MyJbTUAMCUUIUIMHAD €HIAIIYBHH Tajgal KUIaIu.
Kanur cy3napu: ayrouMMyH NOJIMIIAHAYIAP CUHIPOM, 1- Typ nuaber, cypyHKaau ayTOMMMYH
TUPEOUIUT, OMpIIaM4M CypyHKaIu Oyipak yCTH 0e3U €TUIIMOBYMINTH, BUTHIIUTO.

Syndromes of the polyglandular insufficiency is characterized with sequential and simultaneous
decrease of the functions of several endocrine glands based on general cause associate with autoim-
mune process in the certain organs and tissues.

Classification depends on combination of single glands insufficiency that unite in 1 out of 4 types.
Based on given syndromes that autoimmune reaction has a link with autoantibodies to endocrine
tissues and lead to inflammation, lymphocytic infiltration and partial and full destruction of the glan-
dular tissue. Several endocrine glands are involved in the given process, although a clinical manifes-
tation of this pathology does not always occur simultaneously. Sometimes dysfunction of immune
system can result in autoimmune reactions in non-endocrine organs. Diagnosis requires to determine
the level of hormones and autoantibodies to the effected endocrine glands. Clinical polymorphism,
prolonged latent period among the first appearances of the syndrome manifestation demand advanced
immune methods and monitoring of the residual functions of the target organs with aim of timely be-
ginning therapy and prevention of crisis situations. A treatment links with replacement of insufficient
hormones and sometimes, associates with immunosuppressors.

Polyglandular syndrome includes a broad spectrum of the autoimmune disorders. George J. Kaha-
ly sorts out two main types of the autoimmune polyglandular syndrome (APS). There are juvenile (
first type) and APS of the adults ( second type). The min role in the nature of APS plays: lymphocytes
infiltration of the effected gland, circulation of the organ specific antibodies in the serum, immune
defects in the cells and association with (HLA) DR/DQ genes[11]. APS II occurs most frequently.
The main components are primary adrenal insufficiency (Addison’s disease), autoimmune diseases
of thyroid gland and / of I type diabetes. Autoimmune diseases of thyroid gland demonstrated with
chronic autoimmune thyroiditis of the Hashimato and Graves’ disease. However other components of
the APS II can occur such as primary hypogonadism, myasthenia, celiac disease, pernicious anemia,
alopecia, vitiligo, serositis APS II type is polygenic disease and it is based on genetic predisposition
to autoimmune tissue damage as a result of specific genes of the system HLA (DR3, DR4, B8, DQA1
and others). Classical APS II characterized by the presence of primary chronic adrenal insufficiency
and autoimmune thyroid glands damage - Graves’ disease or hypothyroidism as a result of autoim-
mune thyroiditis. This combination is known as Schmidt syndrome, association of primary chronic
adrenal insufficiency with thyroid glands damage and I type diabetes — Carnenter’s syndrome. For-
eign researchers (Betterle) modified the given classification by adding APS III and IV types that
pathogenesis similar to APS II but is characterized with association of the autoimmune damage dif-
fering from APS 11 .

Autoimmune polyglandular syndromes

A Type 1

1. Chronic mucocutaneous candidiasis

2. Hypoparateriosis

3. Chronic adrenal insufficiency

A Type 2

1. Chronic adrenal insufficiency

2. Insulin-dependent diabetes mellitus

3. thyroid glands damage

Wolff Parkinson White syndrome is the most frequent premature ventricular excitation ( it is
observed in 0,1-0,3% of people out of general population) that occurs when an additional bunch of
Kent presents and the many have no any symptoms of the heart disease. Despite of a great progress in
the studying of disease, molecular and genetic basics that responsible for syndromes of many patients
has left unknown. On march 2020, it is known that just several genes damage leads to the Wolff
Parkinson White syndrome.

CTLA-4 and PD-1 is expressed on the T-cells when they activate and considered to be membrane
immunoglobulins. PD -1 is marker of activated T-cells. Inhibitory receptors CTLA-4 and PD-1
(modulator of immune synapse) play a key role in regulation of immune reactions. They suppress
excessive development of immune respond and prevent autoimmune reactions. CTLA-4 and PD-1
weaken the function of the effector ( reactive ) T-cells.
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CD28 —membrane protein that expressed on the T-cells and it participates in stimulation of the T —
cells. Connection of T-lymphocytes receptors with antigen MHC in the absence of stimulating signal
from CD 28 lead to disability of lymphocyte to provide normal immune respond and lymphocytic
tolerance.

T-lymphocytic receptor (TCR) is a superficial protein complex of T-lymphocyte that responsible
for detection of progressive antigens connect with major histocompatibility complex on the surface of
antigen-presenting cells. Interaction of 7CR with molecules of the major histocompatibility complex
and antigens that link with them leads to activation of T- lymphocytes and considered to be a key
point in launching of immune responds.

In molecular mechanism of suppression of the T-lymphocytes activity, we can see that CTLA-4
inhibits competitively CD 28 that leads to a decrease of pI'’KI'/TKP and production of PD-1

However under influence of different exogenous and/ or endogenous factors can appear mutation
of the different genes, one of them is deletion of gen that means destruction — chromosomal rear-
rangement with loss of chromosomal locus. In experimental deletion in a mice with PD-1 deficiency
was observed that in the long run this leads to autoimmune dilatation cardiomyopathy or to autoim-
mune myocarditis[ 12]. These days, there is no description of the cases with gene damage that define
protein PD-1 in the scientific literature.

The aim of work: to demonstrate the importance of timely diagnosis and treatment of APS II in
clinical practice.

Methods of research: In our clinical practice we came up with rare and atypical variant of mani-
festation and course of APS II and clinical observation of the young men with APS II comprising type
1 diabetes, thyroid glands damage and primary adrenal insufficiency is presented to your attention

Characteristics Type 1 Type 2

Inheritance autosomal recessive Polygenetic
Connect with environment

Genetic association or connection | Equal distribution some HLA

with Young age

Sex

Age

Endocrine disorders
Addison disease

hypoparathyroidism 60-72% 70%
Autoimmune thyroid glands dam-|Odinary (79-96%) rare
age Less frequently (oxoso 5%)
Diabetes mellitus of the first type | 14% Often (about 70%)
Primary hypogonadism Out of them 60% females; 14% > 50%
males About 5%

Hypophysitis

Occur
Dermatological

Chronic mucoviscidosis -
In the beginning frequently|Occur
(about 100%)

Skin candidiasis General (about 50%) About 5%
Alopecia About 13% Occur
- Occur
Vitiligo - -
Dermatitis herpetiformis
Gastrointestinal
Celiac disease No (only steatorium ) Presented in 2-3%
Autoimmune hepatitis About 12% -
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Hematological
Pernicious anemia About 13% As frequently as APS
Erythrocyte hypoplasia -

Idiopathic thrombocytopenic purpu- | Occur
ra
Occur
Do not occur

Ectodermal
Enamel hypoplasia + -
Dystrophy of nails + -
Calcification of the tympanic mem-
brane + -
Neurological
Myasthenia gravis - +
Stifman syndrome - +
Parkinson’s disease
Others

Asplenia

Keratopathy
Progressive myopathy
Deficit IgA

Serositis -
Idiopatic heart block -

1
+

C o+ o+
1

+ o+ +

- +

Results of the research and their discussions: In 2019, patient X., at the age of 32 years old
came to the Samarkand endocrinological dispensary with complains: dry mouth, elevation of the glu-
cose level in the blood, increase of depigmentation of the skin, weakness, loss of appetite, elevation
of the blood preassure, tachycardia, infertility.

According to patient’s words, he has been ailing since 17 years old. He was in Russia in order
to treat vitiligo during the period 2012-2014. At that time he suffered from a dislocation of the left
shoulder because of doing sports, treatment of which led to the development of the allergic reaction
to non- steroid anti-inflammatory drugs and penicillin. He several times suffered from anaphylactic
shock with swelling of the face and larynx. He took glucocorticosteroids. Since 2016 he has had
1 type diabetes. Initially he took biguanides 500 mg/day. At present day he took long-acting human
insulin analog at the dose 16 unit per day. In 2017 he treated in cardiology dispensary with diagnosis
of Wolff Parkinson White syndrome because of palpitation. There were no children during one-year
period after wedding party. Thus an analysis was taken and azospermia was found.

Anamnesis vitae: He was a first child in his family and was born on time, his height was 52 cm
and body weight 3200 kg, the newborn period was free of deviation. He grew and developed well
and started walking in one year and 2 month, development of the speech was in one year. He was
ill with chickenpox when he was a child. Vitiligo was detected in 12 years old. In 2017, he began to
be examined because of infertility and sequentially were detected azospermia, autoimmune thyroid-
itis and 1 type diabetes. In 2017 Wolff Parkinson White syndrome were diagnosed. In 2017 he two
times suffered from anaphylactic shock. The mother had this pregnancy first time and pregnancy was
difficult with toxicosis during the whole period of the pregnancy. The mother in the early period of
the pregnancy was ill with acute respiratory infections and influenza, then she took glucose and vita-
min C. Any chronic diseases were absent in the anamnesis of the parent’s boy. They have one more
healthy child. Marriage is not related. Bad habits were absent.

During the examination a general condition was satisfactory. Skin was dark with large areas of
depigmentation. Visible mucous membranes were pale and dry. The lymph nodes were acceptable
for palpation and were not enlarged. Thyroid gland was located in a typical place, on palpation com-
pacted, was not enlarged. The surface was rough and painful. Hemodynamics was stable: Arterial
pressure 130/90 mm Hg.

During the examination in Samarkand regional endocrinology dispensary were found:
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In biochemical blood analysis: protein -78 g/1, cholesterol — 3,0 mmol/l, albumin - 38,4 g/l, urea
— 6,1 mmol/l, bilirubin — 11,9 mmol/l, glucose — 8,0 mmol/I

On glycemic profile in 3% -7,9 mmol/l, in 7°-8,0 mmol/l, in 10°-11,2 mmol/l, in 17%-8,4 mmol/I.

In general urine analysis glucose -1 %, proteins -0,033 g/1, epithelium 1-2 in sight, leucocytes
10-11 in sight, salt (+).

In the analysis (profile) of thyroid hormones — TTH -2,45 ng\ml, T4 free — 15,8 pmol/l, anti
TPO — 32 MU/ml

Elevation of the glycemic index up to 11,2 mmol/l with gradual decrease during first days up to 8,0
mmol/l were noted at patients.

In the instrumental methods of examination: On ultrasound was detected pyelonephritis, chron-
ic prostatitis. On ultrasound — thyroid gland was compacted with heterogeneous structure

On ECG - sinus tachycardia, WPW syndrome, dystrophic changes in the myocardium, signs of
hypertrophy of the both ventricles.

On Echocardiography — chambers of the heart was not dilated, walls hypertrophy was not found,
moderate systolic dysfunction of the left ventricul, fraction of ejection 47%, heart rate 89 beats per
minutes, a zone of the local fibrose of the front-septal segment of basal and partially middle region
of the left ventrical, contractility of the given section was decreased, diffuse hypokinesia of the inter-
ventricular septum.

In the department condition of the general endocrinology was fulfiled: long-acting human
insulin analog 16 units in 22%, short-acting insulin 6 units before main meals, aktovegin 400 mg +
solution of natrii chloride 0,9 % — 200,0 intravenous drip. On the background of therapy his condition
was stabilized, patient was studied according diabetes program, he was discharged under the observa-
tion of local therapist and endocrinologist. A following recommendations regarding pharmacotherapy
were given to the patient: long-acting human insulin analog 16 units in 22%, with recount on bread
units according to main meals.

Patient was made diagnosis: Main — autoimmune polyglandular syndrome I type:1 type dia-
betis, autoimmune thyroiditis, common form of vitiligo . Complication — diabetic nephropathy with
proteinuria, XBbII-C 2.

Concomitant: WPW, rhythm disturbance by the type of transient paroxysmal tachycardia, myo-
cardial dystrophy

Conclusion: On the example of one patient, we concluded that timely diagnostics of the APS
components enable to prevent the development of severe complications of the given syndrome, to
alleviate patient’s suffering and prevent the deterioration of their quality of life.

Patients with APS II must be studied and warned about symptoms of diseases associated with
high risk because during patient’s life one type of APS can turn to another one, as new components
were added [10]. We recommend to include category of individuals work of whom connect with high
attention, especially during evening and night hours, risk factors of the development of autoimmune
diseases and to expand monitoring during the medical examinations with inclusion of hormonal blood
test.
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Summary

The article presents literature review of the data of genetic markers of diabetes mellitus as a basis
of personified medicine.
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Patient-centered approach has been applied in the therapy of DM type 2 since 2012 according to
recommendations of American Diabetes Association (ADA) and European Association of Studying
Diabetes (EASD) [36]. That approach suggests treatment of DM type 2 patients taking into account
patient’s age, duration of the disease, estimated life expectancy, severe associate diseases, diagnosed
vascular complications, patient’s will to cooperate, and available resources. Personalized approach in
the therapy and prophylaxis is topical for the modern health care system. American scientist Leroy
Hood formulated the direction of the future medicine in his concept based on four principles:

1. Predictive, providing prognosis of the disease on the basis of individual genomic characteristics
(creation of probable health prognosis based on genetic tests);

2. Preventive, being proactive and providing prevention of disease development by means of
prophylaxis;

3. Personalized, based on individual approach to every patient, which , among other things,
suggests creation of a unique genetic passport for the therapy and patient’s health status control;
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4. Participatory (participation, partnership), based on a close cooperation of various profile
doctors and patients, and converting a patient from a subject of therapy to an object of therapeutic
process [6].

It is known, that genetic predisposition, risk factors, and their interrelation play a certain role in the
development of DM type 2 [44]. Diabetes mellitus type 2 risk factors are subdivided to modified and
non-modified ones. Modified risk factors include overweight, obesity, insufficient physical activity,
prediabetes, arterial hypertension, dislipidemia, PCOS, and cardiovascular diseases. Non-modified
risk factors are age, family history of DM, gestational DM or birth of a big baby in the history. Cru-
cial step in the creation of the branch of personalized medicine was human genome decoding [5].
Nowadays scientists search for genetic markers, which can cause development of diabetes itself and
its complications.

Contribution of genetic factors to the development of DM is undeniable. It is confirmed by a high
level of CM type 2 concordance in monozygotic twins and family inheritance [511]. At the same time
DM is a multifactor disease. According to diverse studies results a certain gene can serve to be an
independent risk factor or be associated with one or several risk factors. The “first wave” in the detec-
tion of candidate genes associated with the development of DM was attributed to genes responsible
for rare forms of DM (MODY, mitochondrial and neonatal DM) [4]. It was also shown that, some of
these genes were associated with DM type 2 [29].

Preliminary studies were aiming detection of polymorphic markers in candidate genes, products
of which (proteins) are involved to the pathogenesis of DM type 2 [7]. That was the way genes, as-
sociated with insulin resistance, obesity, B-cells dysfunction, and decrease in incretin response were
identified. In 1997 C.J.Yen et al described relation of polymorphic marker rs18012824 of PPARG2
gene to the increased risk of DM type 2 development [57]. That gene codes PPARG2 receptor, which
belongs to the super family of nuclear receptors from the group of transcription factors. Its activation
and binding to X retinoid receptor form geyterodimer interrelating with specific DNA sequences,
which code proteins participating in lipid and glucose metabolism. PPARG?2 activation leads to dif-
ferentiation of adipocytes, promoting acceleration of adipogenesis, and participates in the regulation
of fatty acids exchange [20]. It was shown that, homozygous Pro12Pro differ by expressed resistance
to insulin, obesity, and have 20% higher risk of DM type 2 development compared to carriers of
AlA12Ala (OR~1.14) [14].

In 1998 association of KCNJ11 gene with DM type 2 was revealed. It is interesting that, earlier
there were data about participation of that gene in the pathogenesis of neonatal DM [29]. That gene
codes Kir6.2 protein, one of two subunits of ATP-dependent potassium channel. This channel effects
secretion of insulin by B-cells by means of alteration in membrane potential. Increase in glucose lev-
el in blood leads to increase of ATP and decrease of the channel permeability; membrane potential
diminishes, and Ca2+ ions flow into cell increases, which in its turn, causes increased secretion of
granules with insulin. Mutation in KCNJ11 gene in replacement of Glutamate by Lysine in 23 codon
(Gly23Lys) leading to alterations in Kir6.2 protein structure and channel dysfunction - channel is
not closed with ATP, glucose; membrane stays polarized and insulin secretion does not occur. Results
of researches showed that, polymorphic marker rs5219 (Gly23Lys) of the gene was associated to
DM type 2 (OR~1.15) [54]. Another subunit of potassium ions transportation channel, represented
by sulfonyl urea receptor (SUR1), codes ABCCS8 gene. Polymorphic marker rs757110 of this gene is
associated with DM type 2 (OR~1.15),and neonatal DM [29]. In 2000 adiponectin gene (ADIPOQ)
was described. Adiponectin is a protein secreted by adipocytes; it affects tissue sensitivity to insulin.
Association with DM type 2 was determined in French [55], Swedish [34], Japanese [32] and Latin
populations, though it was not revealed in Indians of Pima tribe and African Americans [31].

In 2003 TCF7L2 gene was found, which codes B-catenin nuclear receptor, canonic activator of
Wnt signal pathway. Proteins of Wnt signal pathway play a key role in normal embryogenesis, di-
vision and differentiation of cells [46]. It was shown that, TCF7L2 nuclear receptor interaction with
proteins of Wnt signal pathway regulate proglucagon secretion, which in its turn, defines glucose-de-
pendent insulin secretion and also effects maturation of B-cells of pancreas from lipopotent stem cells
[6]. Initially revealed in Island interaction of the gene with the development of DM type 2 was later
confirmed in other populations in America and Europe, while presence of predisposing variants of
TCF7L2 gene polymorphism increased risk of DM type 2 development by 50% (OR~1.5) [30, 24].
Molecular mechanism of TCF7L2 gene participation in the pathogenesis of DM type 2 was that pres-
ence of T risk allele, TCF7L2 gene polymorphic marker rs7903146 decreased glucose-dependent
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insulin secretion and also revealed alteration in proinsulin conversion to insulin [39, 49]. Recent re-
searches showed that, carriers of T risk allele of TCF7L2 gene polymorphic markers rs7903146 with-
out DM type 2 had higher HbAlc, decrease of the first stage in insulin secretion and concentration
of gastrointestinal peptide in the process of oral glucose tolerant test compared to C allele carriers,
confirming disorder in incretin response to glucose stimulation [39, 23]. Z.S. Akbarov et al showed
that, presence of minor allele of rs7903146 polymorphism of TCF7L2 gene can be considered to be
factor of diabetes mellitus type 2 development in Uzbek nation [2].

Significant break in the study of genetic predisposition to DM and its complications was made
due to complete genomic studies and active implementation of Genome-Wide Association Studies —
GWAS [6]. The first GWAS- test on DM type 2 was performed in France and included 661 patients
and 614 people in the control group. The study revealed a link between several single-nucleotide
polymorphic markers and DM type 2, by these means identifying the genes associated with the dis-
ease: SLC30A8, HHEX, LOC387761, EXT2. Besides that, association of DM with TCF7L2 gene
identified earlier was confirmed [51]. After some time associations of DM type 2 with SLC30AS,
HHEX genes were confirmed and a new gene CDKAL1 was identified [52]. Diabetes Genetics Rep-
lication and Meta-analysis (DIAGRAM) consortium contributed to the identification of five new loci:
JAZF1, CDC123/CAMKI1D, TSPAN/LGRS5, THADA, ADAMSTS9 [35]. The role of many other
isolated genes was also established in the pathogenesis of the disease. Particularly, TCF7L2 and
HHEX genes are transcription factors regulating activity of other genes [38]. In earlier clinical studies
it was showed that baby’s low body mass at birth was a risk factor of DM type 2 development. Results
of Helsinki Birth Cohort Study suggested the presence of association of HHEX-IDE, CDKN2A/2B
and JAZF1 genes with baby’s low weight at birth [45].

Undoubtedly, there is question about possibility of application of the results obtained in GWAS
for the estimation of DM type 2 development risk and its prevention. Bright example of the possible
application of genetic testing for prognosis of DM type development is result of Diabetes Prevention
Program (DPP). It was reliably proven that, people possessing allele variant TT of TCF7L2 gene
polymorphic marker rs7903146 had higher risk of transfer from glucose tolerance disorder stage to
DM type 2, than carriers of allele variant CC (HR-1.55 95% CI 1.20-2.01, P<0.001). Effect of geno-
type influence was more expressed in the group receiving placebo, than in groups with modification
of lifestyle or receiving metformin. TT genotype was associated with decrease in insulin secretion,
but not with the values of insulin resistance. Similar results were obtained for rs12255372 marker of
TCF7L2 gene [25].

Importance of the study of individual genetic predisposition to the development of DM type 2 is
confirmed by the results of two large complementary studies. The first study showed existence of
obvious dependence of DM type 2 development risk on the fasting glucose level. From 1* January
1997 till 31 November 2000 a cohort of 46 578 patients, who had plasma fasting glucose below 5.55
mmol/L was formed. That group of people was followed up to 30™ April, 2007. All cases of death and
DM development were registered. After the end of observation all 46 578 included in the observa-
tion were divided to four categories dependently on their primary plasma fasting glucose (PFG), and
particularly <4.7 mmol/L, 4.7-4.94mmol/L, 5-5.2 mmol/L, and 5.3—5.5 mmol/L. For the time of ob-
servation there were 1854 cases of first time revealed DM type 2. Mean time of disease development
was 54.6 months from the start of observation. Later using Cox regression analysis DM development
risk was estimated in the studied groups taking into account age, gender, body mass index (BMI),
arterial pressure, blood lipids, smocking, and cardiovascular pathologies. It was determined that,
independently of aforesaid common known clinical risk factors, PFG served to be an independent
risk factor of DM type 2 development, and every next higher level of PFG increased diabetes risk by
6% ( HR 1.06 (95% CI, 05-1.07, P<0.0001)). It was determined that, in the group of patients with
PFG<4.7 mmol/L DM type development risk was equal to 3.1/1000 (95% CI 2.6-3.1), while among
the patients with PFG 5.3-5.5 mmol/L the risk was equal to 9.9/1000 (95% CI, 9.3-10.0), in other
words, between the mentioned groups relative risk increased almost 3 folds, and all these occurred
with PFQG alterations in the normal range [42].

Second large research studied the influence of individual genotype on fasting glucose level in
healthy children and adolescents. Clinical-genetic investigation revealed the presence of reliable as-
sociation between polymorphism of ADCY 5 (rs11708067), CRY2 (rs11605924), GLIS3 (rs7034200),
PROXI1 (rs340874), SLC2A2 (rs1920090), G6PC2 (rs560887), MTNR1B (rs10830963), SLC30A8
(rs1326624), GCK (rs4607517) genes and fasting glucose level. Totally there were 16 SNP isolated.
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In comparison of children and adolescents with low and high genetic risk the difference in PFG was
0.25mmol/L (95% CI, 0.15-0.35). Analysis of weighted risks showed increase in fasting glucose level
by 0.026 mmol/L (0.021-0.031) for each negative allele of the indicated genes. The influence of these
markers on fasting glucose did not depend on age. Meta-analysis of six studies performed in Europe
with participation of 6000 boys and girls aged 9—16 years old showed that, new loci associated with
adult PFG in GWAS were also associated with PFG in healthy children and adolescents. Taking into
account the results of that study demonstrating interrelation of DM development risk with PFG, the
influence f these loci on the DM type 2 development risk becomes obvious. Children and adolescents
possessing alleles of GOPC2, MTNR1B, GCK, and GLIS3 genes, associated with PFG increase also
had decrease in B-cells function assessed with the help of HOMA-model [17].

Researches dedicated to the probability of DM type development prognosis based on the estima-
tion of genetic risk have been performed for almost 10 years. Some of these researches, like Framing-
ham Offspring Study, Malmo Preventive Project, and Botnia Study [41, 40] did not demonstrate any
advantage in prognosis of disease development with estimation of genetic risk, though the analysis
included from 11 to 20locuses associated with DM type 2. At the same time there a guess that esti-
mation of genetic risk of disease development, genetic testing can be more useful in young people
prior to development of phenotypic features being risk factors of DM type 2. Repeated analysis of
Framingham Offspring Study recently performed by de Miguel-Yanes with colleagues showed that
estimation of genetic risk of DM development was more significant for people under 50, and contri-
bution of 40 loci associated with DM was assessed [21].

Till the modern time there more than 100 loci identified with predisposition to DM type 2, and
most of them with the help of GWAS [56, 48, 26, 47]. It should be noted that, majority of perspective
studies in the area of personalized medicine will be based on the data of postgenomic technologies
such as proteomics, transcriptomics, metabolomics. A separate branch in individual genomic studies
is epigenomics letting us study DNA methylation on cytosine under the influence of DNA-methyl
transferase [5]. There is hypomethylation of DNA in oncogenes of some tumors together with hyper-
methylation of suppressor genes [15]. Changes in methylation of DNA were observed also in case of
DM type 2, cardiovascular and autoimmune diseases [22, 19]. Application of genomic technologies
can lead to increase of prognosis cost, but it does not commensurate with expenses linked with severe
complication of diabetes, such as blindness, renal failure, amputations, and cardiovascular catastro-
phes.

Assessment of the values of certain polymorphic marker in the disease development requires de-
tection of dominance of negative (causing pathology) genotype over protective one, in other words the
genotype the presence of which is the reason of certain pathology absence. Recently there appeared
works demonstrating that application of ACE inhibitors in non-diabetic patients caused decrease in
DM type 2 development risk [11]. D.F.Geng et al performed a meta-analysis, which showed that,
therapy with ACE — I decreases the risk of diabetes mellitus type 2 development. The meta-analysis
included 9 randomized controlled studies in 92404 patients 72128 of them originally had no diabetes
mellitus. ACE-I therapy reliably decreased the risk of diabetes mellitus development by 20% com-
pared to the control independently of AP decrease. With ACVE-I therapy the risk of diabetes mellitus
development reliably decreased compared to beta-blockers/diuretics application by 22%, to placebo
application by 21%, and Calcium antagonists by 15%. Risk decrease was noted in patients with
arterial hypertension, coronary heart disease, and cardiac failure. In patients with glucose tolerance
disorders Ramipril reliably decreased DM morbidity rate. Results of meta-analysis confirm efficacy
of ACE-I in the prevention of diabetes mellitus [66]. It is known that ACE-I inhibit the action of an-
giotensin-converting enzyme (ACE), which is one of the most important components of rennin-an-
giotensin system (RAS) converting angiotensin I to angiotensin II and being vasoconstrictor. Amount
of ACE in blood is expressed by ACE gene located in the 16 introne of 17 chromosome (17q 23). That
gene is characterized by insertion-deletion (I/D) polymorphism. ACE gene polymorphism marker
is considered to be a fragment with 300 nucleotide pairs (np)length, which is absent or additional in
that gene. Insertion (I) has 490 np, deletion (D) 190np. On the basis of I and D alleles distribution
we can distinguish three genetic variants of polymorphism: homozygous II, DD, and heterozygous
ID. I/D polymorphism is not structural, but seemingly it effects expression degree of the gene. That
is confirmed by several studies where it was shown that, healthy people with DD genotype had max-
imal blood ACE, people with II genotype had two times less blood ACE, and heterozygous ones had
intermediate blood level of the enzyme. Besides that, there are differences in ACE activity in various
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genotypes of that gene. ACE activity is highest in people homozygous in D allele (DD genotype),
the lowest in those, who are homozygous in I allele (I genotype), and it is intermediate in hetero-
zygous subjects (ID genotype) [5]. In some populations ACE gene demonstrated its importance in
the development of DM type 2 [43, 18, 12, 13]; at the same time in other populations that kind of
association was not revealed [16]. G.E. Roitberg et al revealed expressed prevailing of IR syndrome
with a complete set of components in DD genotypic group, confirming significant strong association
between ACE gene polymorphism and IR syndrome development [10]. Back in 2002 M.I. Balabolkin
et al reported that in groups of patients where ACE therapy was effective prevailing genotypes were
ID and DD, while in the group of patients, where ACE therapy was not so effective there was high
prevalence of II genotype [5]. G.J. Abdullayeva reported that, Uzbek men suffering EH had higher
prevalence of I/D genotype different from healthy subjects of that category [1].

It is known, that gene of endothelial NO-synthetase (eNOS) participates in NO synthesis, and,
consequently, in the regulation of vascular tension, blood flow rate, and arterial pressure. NO is also
important in the pathogenesis of IHD, as it suppresses proliferation of smooth muscle cells; it has
protective effect in relation to platelet aggregation and inhibits leukocytes adhesion to endothelium.
According to classic endothelial dysfunction theory suppression or decrease of eNOS activity leads
to NO deficit, where response to lesion plays a key role in the initiation of atherogenesis and devel-
opment of atherothrombosis [33]. Gene of eNOS is located in the 7 chromosome; in its exones and
intrones there are several polymorphic areas, among which the most well studied is polymorphic
marker in the introne of the 4 gene of eNOS (4a/4b-polymorphism) [8]. [.A. Karimova studied 4a/4b
polymorphism of eNOS gene in male Uzbek patients with essential hypertension. She reported sig-
nificant accumulation of 4b allele and 4b/4b- genotype 4a/4b-polymorphic marker of eNOS gene in
patients with essential hypertension and healthy Uzbek men [9].

CRP gene (C-reactive protein, pentraxin-related) codes C-reactive protein and located on chro-
mosome 1 (1q21-q23). C-reactive protein is a basic protein of inflammatory acute phase present in
plasma. AIRGENE study assessed the impact of 7 SNP on the concentration of C-reactive protein. It
was found that, minor allele 3872T of C3872T polymorphism was strongly associated with decrease
in C-reactive protein level by these means diminishing the risk of lethal outcome of cardiovascular
diseases [37]. On the basis of GOLDN study CRP gene polymorphism association with basic plasma
CRP was studied in a group of 1123 Caucasian Americans with metabolic syndrome. The correlation
of polymorphism with response to 3-week fenofibrates therapy was also studied. C3872T polymor-
phism has no influence on therapeutic effect, but a strong C>T (P<0.001) association with basic CRP
was revealed [50]. In Mexicans CRP gene showed a strong association with the development of DM
type 2 [27].

Thus, on the basis of the literature review, it can be concluded that, clarification of polymorphic
markers importance in DM type 2 can promote creation of genetic passport of a patient, and conse-
quently, development of personalized medicine. Studies of 4a/4b polymorphism of eNOS gene and
-757T/C polymorphisms of CRP gene in Uzbek population did not reveal their value in the develop-
ment of DM type 2, different from rs4341 I/D polymorphism of ACE gene, DD genotype of which
was considered to be genetic risk factor of DM type 2 development in Uzbek people [53], and that can
be taken into account in the prognosis of DM type 2 in that category of subjects living in Uzbekistan
territory.
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PROGNOSTIC SIGNIFICANCE OF RISK FACTORS IN THE DEVELOPMENT OF
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Summary
Thyrotoxicosis development risk factors and their prognostic significance during conservative
treatment of Graves’ disease

Ubaydullaeva N.B., Allayarova G.I., Almuradov F.F.

The most significant risk factors for the development of thyrotoxicosis recurrence in conservative
treatment with a high indicator of relative risk and etiological proportion were: age over 30 years (RR
= 6,24; EF = 83,97%), patient compliance (RR = 5,71; EF = 82,49%) and thyroid volume >30 cm3
(RR =5.33; EF = 81.24%). It was also found that age over 30 years (AUC - 0.85), patient compliance
(AUC - 0.83) and thyroid volume >30 cm3 (AUC - 0.82) have excellent prognostic strength.

Pe3srome
DaKTOpbl PUCKA PA3BUTHA THPEOTOKCUKO32 M UX MPOrHOCTHYECKAsA
3HAYMMOCTDb IIPH KOHCEPBATHBHOM JiedeHnHu 0oJie3Hu I'peiiBca

Voaiinynnaesa H.b., Annasposa I'1., Anmypanos ®@.D.

HawubGosnee 3HaunMbIMK (haKTOpaMU pUCKa Pa3BUTHSI PEITUANBA TUPEOTOKCUKO3a IIPU KOHCEPBATHB-
HOM JICYEHUH C BHICOKMM TOKa3aTeIeM OTHOCUTEILHOTO PUCKA U STHOJOTUYECKON JOJIH OKA3aIHCh:
Boszpacrt crapiie 30 1et (RR=6,24; EF=83,97%), kommnaenTHOCTh O0npHOTO (RR=5,71; EF=82,49%)
u oobem K >30 cm3 (RR=5,33; EF=81,24%). Taxxe ycTtanoBieHo, 4to Bo3pact crapiie 30 jet
(BesmumHa AUC — 0,85), kommuiaeHTHOCTH 60s1bHOTO (BenmmunHa AUC — 0,83) u 06vem LK >30 cm3
(Bemmunaa AUC — 0,82) 061a1a10T OTIIMYHON TPOTHOCTHYECKOM CHITOM.

Xyaoca
I'peiiBc KacaVIMTHHU KOHCEPBATHB JaBO/IAIIAAH CYHI THPEOTOKCHKO3ZHUHI KaWTAJaHUIIUTA
ca0a0 0yayBuM XaB(h oOMH/LIIAPUHHA 0AX0/1a1I NPOrHOCTHK AXaMHMATH

Yoaiinyanaesa H.b., Aniasiposa I'U., Anmypagos @.D.

KoncepBaTuB naBomamigan JaH CYHI THPOTOKCMKO3HMHT KaWTaJdaHWII XaB(pu IOKOpU OYIraH Ba
ATHOJIOTHK HECOATH 10KOopH OYiraH xaBd oMuwiapu Kyiuaarmiapaan uoopar: 6emop €mu 30 éugan
optrannuru (RR=6,24; EF=83,97%), 6emopaur kommnaeniuru (RR=5,71; EF=82,49%) Ba kankon-
cumoH 6e3 xaxkmu >30 cm3 (RR=5,33; EF=81,24%). Bynnan kenu6d aukud Oemop €mm 30 Emnman
optraniuru (AUC kypcarkuuu — 0.85), 6emopuur komraeHTuru (AUC kypcarkuuu — 0.83) Ba
KaTKoHCUMOH 0e3 xaxmu >30 cm3 (AUC kypcarkuun — 0.82), MykamMmal IpeIMKTHB Kydra 3ra dKaH-
JIUTU aHUKJIAH/H.

Thyrotoxicosis is a clinical syndrome caused by the negative effect of a persistent excess of thyroid
hormones on the body. Graves’ disease (GD), multinodular toxic goiter, and the hyperthyroid phase
of chronic autoimmune thyroiditis are the most common causes of thyrotoxicosis, which requires
differential diagnosis. Graves’ disease is a systemic autoimmune disease that characterized by a per-
sistent increase in the production of thyroid hormones (thyroid gland), which develops because of
the production of antibodies to the thyroid stimulating hormone receptor (TSHR-Abs). The clinical
picture might limit by manifestations of thyrotoxicosis syn-drome, or be combined with extra-thyroid
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pathology, with skin and eye damage [2; 3; 6; 7].

The prevalence of the GD in the general population reaches 2-5% depending on the region, and
the annual incidence is 5-7 people per 100,000 populations. GD is more common in women than in
men (from 7: 1 to 10: 1), aged 30 to 50 years. The syndrome of persistent thyrotoxicosis in 75-80%
of cases is associated with GD [1].

Despite certain successes, on achieved results in the diagnosis and development of complications,
there were no clear prognostic criteria for euthyroid state achievement, which can lead to a thyrotox-
icosis developing risk decrease, thus prompts researchers to search for ways to predict and prevent
thyrotoxicosis.

The high social significance of GD is due to its mainly occurs in people of working age [5; 9;
10]. Due to mass prophylaxis in the regions of iodine deficiency, clinical course of the GD has also
changed. Noted acceleration in the manifestation of GD in susceptible individuals, a higher decrease
in the number of patients with thyrotoxicosis remission and its duration against the background of
conservative therapy [9; 10]. A feature of thyrotoxicosis against the background of GD is a rapidly
growing clinical picture and, mainly, the young age of patients. This determines the medical and
social significance of this disease. With the ineffectiveness of drug therapy, or with a relapse of GD,
indicated radical treatment — surgical or radionuclide.

The relevance of this study lies in the fact that the recently observed significant increase of GD in
Uzbekistan is one of the main reasons for the disability increase, and the decrease in the quality of
life of patients in this category. The implementation of this grant will contribute to improving GD di-
agnostics with the use of high-tech methods and pathogenetically sound comprehensive treatment of
GD, which will lead to life expectancy increase, disability reduction, and quality of life improvement.

Objective: to identify GD recurrence risk factors in women who received conservative therapy.

Materials and methods.

To analyze the results of the questionnaire and assess the thyrotoxicosis recurrence risk factors
was performed retrospective and prospective analysis of clinical and medical history indicators of 65
women at reproductive age who received conservative treatment.

The studied patient’s average age was 32.8 + 8.4 years. The control group included 35 healthy
women aged 33.5 + 7.6 years. Each woman filled out a pre-designed questionnaire beforehand.

Thyroid stimulating hormone (TSH), free triitodothyonine (FT3) and free thyroxine (FT4) and an-
ti-thyroperoxidase antibodies (AbTPO) levels determined by the immunochemiluminescent method
in the RSSPMC of Endocrinology of the Ministry of Health of the Republic of Uzbekistan.

Predictive efficacy (AUC classifier) was determined with the use of standard formula: AUC = (Se
+ Sp) / 2; where Se (sensitivity) and Sp (specificity).

Statistical analysis of the obtained data: statistical processing of the results carried out using the
computer program Microsoft Excel using the methods of variation statistics and using Student’s t-test.
Differences between groups were considered statistically significant at P <0.05.

Results and discussion

In accordance with the objectives, on the complex and comprehensive prospective basis and retro-
spective study of patients with GD, were determined prognostic factors for the outcome of the disease
and evaluated their role in the thyrotoxicosis recurrence development.

To determine the most diagnostically significant risk factors, was carried out an integral assess-
ment of the risk factors of thyrotoxicosis using the method of normalizing intensive indicators of E.N.
Shigan [8], based on the Bayesian probabilistic method.

Data analysis showed that the risk range for the thyrotoxicosis recurrence development is in the
range of 29.55-117.45.

This range accepted as 100%. After dividing the scale into three equal intervals and named in-
tervals as following: weak (29.55-58.85 - favorable forecast, risk values within 30%); moderate -
(58.85-88.15 - required careful monitoring, risk values within 30-59%); high - (88.15-117.45 - unfa-
vorable prognosis, the probability of thyrotoxicosis relapse developing from 60% to 100%).

Subsequently, taking into account the data of the prognostic table by the value of the relative risk
(OP - RR) (Table 1.), we determined the ranking position of each factor and calculated its etiological
fraction (EF) [4].

An analysis of the data found that the most significant risk factors for the thyrotoxicosis recurrence
development with a high relative risk and etiological fraction were (almost complete conditionality)
age over 30 years (RR = 6.24; EF = 83.97%), patient compliance ( RR = 5.71; EF = 82.49%) and
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thyroid volume (TG volume) >30 cm3 (RR = 5.33; EF = 81.24%)).
Table 1.
The distribution of risk factors by degree of significance for the thyrotoxicosis recurrence develop-
ment and the degree of condition of the disease in women, depending on the relative risk, etiological
fraction and the corresponding risk factors

Risk factors RR EF, % Rank | Conditionality degree RR EF, %
Age over 30 6,24 83,97 1
Patient compliance 5,71 82,49 2 almost comp]ete 50< - 81 -100
TG volume > 30 cm? 5,33 81,24 3
Disease debut > 2 years 5,03 80,12 4

Treatment duration

> years 4,42 77,38 5

TSH <0,17 mIU /L 4,22 76,32 6 Very high 3,2-<5,0 67 - 80
FT3>5,8 pmol /L 3,51 71,51 7
FT4>23 pmol /L 3,19 68,65 8
GD heredity 3,11 67,85 9

Stress 2,97 66,33 10 high 2-<32 51-66
2‘{“2‘3}[{1}2}1 1,99 49,75 11

Labors > 5 1,87 46,52 12 Average 1,5-<2,0 33-50
Endocrine ophthalmopathy | 1,83 45,36 13

In to the very high disease conditionality category entered: disease debut >2 years (RR=5,03; %
EF=80,12), treatment duration >2 years (RR=4,42; EF = 77,38%), TSH level < 0,17 mIU / L (RR =
4,22; EF = 76,32%), FT3 level > 5,8 pmol / L (RR = 3,51; EF = 71,51%), FT4 level > 23 pmol / L
(RR =3,19; EF = 68,65%) and GD heredity (RR = 3,11; EF=67,85%).

Stress factor (RR =2,97; EF = 66,33%) has a high degree of conditionality for the recurrent thy-
rotoxicosis development.

The average degree gradation of the thyrotoxicosis recurrence development conditionality was:
AbTPO level > 12 TU/ml (RR=1,99; % EF=49,75), labors > 5 (RR=1,87; EF =46,52%) and endocrine
ophthalmopathy (RR = 1,83; EF=45,36%).

By multi-factor analysis, we assessed the prognostic probability of each factor in the thyrotoxico-
sis recurrence development.

In order to evaluate the quality of a prognostic model of the thyrotoxicosis recurrence we calculat-
ed all risk factors parameters of the AUC (Table 2.).

Table 2.

Risk factors associated with the development of recurrent thyrotoxicosis and their prognostic sig-
nificance

Prognostic factor AUC
Age over 30 0,85
Patient compliance 0,83
TG volume > 30 cm? 0,82
Disease debut > 2 years 0,75
Treatment duration > 2 years 0,79
TSH<0,17mIU/L 0,75
FT3>5,8 pmol /L 0,74
FT4 > 23 pmol /L 0,72
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GD heredity 0,72
Stress 0,70
AbLTPO > 12 TU/ml 0,67
Labors > 5 0,64
Endocrine ophthalmopathy 0,62
Total indicator 0,73

Moreover, the aggregate prognostic value of risk factors is defined as “good” (AUC value — 0,73).

Then we evaluated the diagnostic efficacy of each factor.

As aresult of the analysis, it is established that the age over 30 (AUC - 0,85), patient compliance (
AUC - 0,83) and TG volume > 30 cm3 ( AUC - 0,82) have excellent predictive force. To the category
«good» predictive importance enters such factors: treatment duration > 2 years (AUC - 0,79), disease
debut > 2 years (AUC - 0,75), TSH level < 0,17 mIU / L (AUC - 0,75), FT3 level > 5,8 pmol / L
(AUC - 0,74), FT4 > 23 pmol / L (AUC - 0,74), GD heredity (AUC - 0,72) and stress (AUC - 0,72).

The main problem of conservative treatment of diffuse toxic goiter is the high recurrence rate after
discontinuation of treatment and the objective difficulties in predicting them. In the United States,
remission rates after 1-2 years of thionamide therapy range from 13 to 80%. There is information on
the relapses occurrence after treatment with thyroostatics in 53-54% of patients (period of observation
after the end of treatment - 1 year). In five years of observation, 60-67% of cases are reported of
thyrotoxicosis recurrence. The lowest recurrence rates for long-term observation are 35%. According
to some data, one year after reaching euthyroidism by thyroostatics, 40-50% of patients develop long-
term disease remission, which on 30-40% of patients persists for 10 years or more.

Currently, there are three main methods of treatment of diffuse toxic goiter. This is a conservative
treatment, surgery, and treatment with radioactive iodine. Since none of these methods is not
pathogenic, the attitudes towards them endocrinologists in different countries are not the same. This
is largely because none of the treatments does not guarantee a potentially ideal outcome - saving
euthyroid status.

The main problem of conservative treatment of diffuse toxic goiter is the high recurrence rate after
discontinuation of treatment and the objective difficulties in predicting them. In the United States,
the frequency of remissions after 1-2 years of thionamide therapy ranges from 13 to 80%. There is
evidence of recurrence after treatment with thyreostatics in 53-54% of patients (observation period
after the end of treatment - 1 year). At a five-year follow-up, 60-67% of thyrotoxicosis recurrence
cases are reported. The lowest relapse rates during long-term follow-up are 35%. According to some
reports, a year after the achievement of euthyroidism with thyreostatics, 40-50% of patients develop
a long-term remission of the disease, which in 30-40% of patients persists for 10 years or more.

Thus, the most statistically significant factors of thyrotoxicosis relapse in women with GD were
determined with conservative treatment. Among the factors associated with the development of a thy-
rotoxicosis relapse, the most prognostically significant, having almost complete, very high and high
conditionality, age over 30 years, patient compliance, thyroid volume > 30 cm3, also disease onset >
2 years, treatment duration >2 years, TSH level <0.17 mIU / L.
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Summary
Thyrotoxicosis development risk factors and their prognostic significance during conservative
treatment of Graves’ disease

Ubaydullaeva N.B., Allayarova G.I., Almuradov F.F.

The most significant risk factors for the development of thyrotoxicosis recurrence in conservative
treatment with a high indicator of relative risk and etiological proportion were: age over 30 years (RR
= 6,24; EF = 83,97%), patient compliance (RR = 5,71; EF = 82,49%) and thyroid volume >30 cm3
(RR =5.33; EF = 81.24%). It was also found that age over 30 years (AUC - 0.85), patient compliance
(AUC - 0.83) and thyroid volume >30 cm3 (AUC - 0.82) have excellent prognostic strength.

Pe3rome
DaKkTOpPbl PUCKA PA3BUTHS TUPEOTOKCUKO03a U UX MPOTHOCTHYECKASA
3HAYUMOCTH NPU KOHCEPBATHBHOM JiedeHnu 0oJie3nu I'peiiBca

Yoaiinyinaesa H.b., Ananasposa I'U., Anmypagos @.D.

Haubonee 3HaunMbIMu (hakTOpaMu pyCKa pa3BUTHS PELIUINBA THPEOTOKCHUKO3a MTPH KOHCEPBATHB-
HOM JICYCHUH C BBICOKHM TI0KA3aTeJIeM OTHOCUTEIIEHOTO PUCKA U STUOJIOTUICCKON JIOJM OKA3aJIHCh:
Bo3pact crapiie 30 get (RR=6,24; EF=83,97%), kommiaeaTHOCTH O0nbHOTO (RR=5,71; EF=82,49%)
u oobeM LK >30 cm3 (RR=5,33; EF=81,24%). Takxxe ycTaHoBI€HO, 4TO Bo3pacT ctapuie 30 et
(Bemmumaa AUC — 0,85), kommuiaeHTHOCTB OosibHOTO (BenmmunHa AUC — 0,83) u o6vem K >30 cm3
(BenmmumHa AUC — 0,82) o0nagaroT OTIIMYHON TPOTHOCTUYECKON CUITOH.

Xyaoca
I'peiiBc KacaNJIMIHHUA KOHCEPBATHB JIABOJIAIIAAH CYHI TUPEOTOKCMKO3HUHT KalTaJaHUIIUTa
ca0a0 0yayBuM xaB() OMWIIIAPUHHU 0aX0JIAaII MPOTHOCTHUK aXaMUSATH

Yoaiinyanaesa H.b., Annasiposa I 1., Anmypanos @.®D.

KoHcepBaTiB naBojamgan JaH CYHI THPOTOKCUKO3HMHT KaWTalaHUII XaB(u I0KOpu OyiraH Ba
ATHOJIOTUK HHCOATH I0KOopH OYiiraH xaBg oMuIapy Kyiuaaruinapaasd uoopar: oemop €mu 30 émgan
optrannuru (RR=6,24; EF=83,97%), 6emopnur kommutaeniura (RR=5,71; EF=82,49%) Ba kankoH-
cuMoH 60e3 xaxxmu >30 cm3 (RR=5,33; EF=81,24%). bynnan kenu6 unkud 6emop €mm 30 €mman
optrannuru (AUC kypcarkuuu — 0.85), 6emopuur komrmaeHTauru (AUC kypcarkuuu — 0.83) Ba
KaJTKOHCUMOH 0e3 xaxkmu >30 cm3 (AUC kypcarkuun — 0.82), MykamMMai IpeAUKTUB Kydra 3ra SKaH-
JIMTY aHUKJIaH]H.
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Pe3rome
®usuosiorus Buramuna B12 u ero craryc npu quadere 2 Tuna

®.A.Xaiinaposa, A.B.Anmea, K.Ill.Kena:xaeBa

B crartbe npuBeneH kpaTkuii 0030p IUTEpaTyphl o punogorndeckon ponu BuramuHa B12 u ero
oOMeHe B HOpME, a TaKXkKe €ro cTaTyc MpH Tepanuy MeT(GOPMHUHOM NAIIMEHTOB ¢ 11abeToM 2 THIIa.
KiaroueBble cjioBa: Buramud B12, nuabet 2 tuna, MmeThOpMHUH

XyJ1oca
Buramun B12 ¢usuonorusicu Ba 2-typ auaderia yHUHI CTaTyCH

®.A. Xainaposa, A.B.Aumena, K.III.Kena:xaeBa

Makosnaza HopMaaa BUTaMuH B12 Gpu3nonoruk poau Ba yHUHT aJIMAllIMHYBH, XamJia 2-Typ AuadeT
MeTPOpMHUH Kalyl KHUJIaAUraH 6eMopiiap/a yHUHT cTarycu Oyiinda KUcKa a1a0uET maxpy KeITHPUII-
ra.

Kanur cyznap: Butamun B12, 2-typ nuabet, MetopMuH

Summary
Physiology of vitamin B12 and its status in type 2 diabetes

F.A.Khaydarova, A.V.Alieva and K.Sh.Kenjaeva

In this article, brief review of physiological role and normal metabolism of vitamin B12, and its
status in patients with type 2 diabetes taking Metformin is provided.
Key words: vitamin B12, type 2 diabetes, Metformin

Vitamin B12, or Cobalamin, or external Castle’s factor, is a water-soluble vitamin essential for
DNA synthesis, hematopoiesis, and the normal functioning of the nervous system.

Physiology of Vitamin B12 Metabolism

The only source of Vitamin B12 is a food of animal origin, and the amount of the vitamin con-
sumed daily is about 5-15 (sometimes up to 50) pg [34]. Under the action of gastric pepsin, vitamin
B12 is released from binding to animal proteins and combines with the R-protein of saliva, which
protects vitamin B12 from destruction in the acidic environment of the stomach.

In the alkaline environment of the duodenum, pancreatic proteases break down the bond of vita-
min B12 with the R-protein, after which the cobalamin binds to the intrinsic Castle’s factor, released
by the parietal cells of the fundus of the stomach in response to food intake. In this complex, which
provides resistance to the action of proteolytic enzymes and protects against absorption of vitamin
B12 by intestinal bacteria, cobalamin reaches the distal ileum, where it is absorbed. In the cytoplasm
of enterocytes, the connection between Castle’s external and internal factors is lost, the latter is de-
stroyed, and the cobalamin enters the portal system binded with the transport protein transcobalamin
I1, and partially with alpha and beta globulins. In this form, vitamin B12 enters the liver, where up to
90% is deposited [17], and into the bone marrow, where it is included in the hematopoiesis process.
About 0.1% of liver cobalamin is excreted daily with bile, but of this amount, % is reabsorbed in the
ileum and only " is excreted with the feces. Excess vitamin B12 is excreted in the urine.

The total content of vitamin B12 in the body is 2-5 mg, while about 2-5 micrograms per day is
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consumed. Therefore, even if the intake with food is decreased, the liver depot of vitamin B12 is suf-
ficient to provide the enzymatic reactions in which it is involved for 3-5 years.

A bit of biochemistry.

The vitamin B12 molecule consists of a cobalt atom surrounded by a tetrahydropyrrole ring, each
element of which has a radical group: i.e. cyanocobalamin, hydroxycobalamin, methylcobalamine
and deoxyadenosylcobalamin, or cobalamide. The first two compounds are stable, the latter are coen-
zymes of the two most important enzyme reactions:

1. In the isomerization reaction under the action of the methylmalonyl-CoA mutase enzyme, meth-
ylmalonic acid (an exchange product of fatty acids with an odd number of carbon atoms, as well as of
some amino acids) turns into the succinic acid, which subsequently enters the Krebs’ cycle.

2. The second enzyme, whose coenzyme is methylcobalamine, is 5-methyltetrahydrofolate (MTH-
F)-homocysteine-methyltransferase. With its participation a methyl group is attached to homocyste-
ine and methionine is formed, which is subsequently used for the synthesis of adrenaline, creatine,
carnitine, choline and phosphatidylcholine. And due to the transfer of the methyl group from MTHF
to cobalamin, free folic acid is retained in the cell in an amount necessary for adequate synthesis of
nucleic acids.

Thus, a lack of vitamin B12 will be biochemically accompanied by an increase in the level of
methylmalonic acid and homocysteine, and a decrease in the level of methionine and folic acid [14].

From physiology to pathophysiology

Folic acid deficiency with a lack of vitamin B12 leads to a slowdown in cell division (due to a
decrease in the synthesis of purine nucleotides and DNA), which disrupts the blood cells formation
process with the development of megaloblastic anemia. The number of red blood cells decreases 3-4
times, but their size increases; erythrocytes also have a shorter lifespan and are more likely to undergo
hemolysis. In addition to megalocytes, ovalocytes, hypersegmented leukocytes appear in the blood,
and pancytopenia is observed [1].

An increase in toxic methylmalonate leads to the incorporation of fatty acids with an odd number
of carbon atoms into the myelin sheath of neurons and leads to their fatty degeneration. A decrease
in the level of methionine leads to a decrease in the synthesis of acetylcholine, as well as lecithin and
sphingomyelin. An increase in homocysteine and homocysteine acid levels leads to the appearance of
reactive oxygen species in the cytoplasm of neurons, which accelerates their apoptosis. As a result of
the above processes, spotted demyelination of the gray matter of the brain, spinal cord and peripheral
nerves develops, which is clinically manifested by funicular myelosis, distal paresthesias, increased
tendon reflexes, and the appearance of ataxia [2].

It is believed that disorientation in space, hallucinations and memory impairment in vitamin B12
deficiency develops as a result of anemia and is not associated with the damage to the central nervous
system.

Violation of cellular repair in vitamin B12 deficiency is clinically manifested by atrophic Hunter’s
glossitis (“varnished” tongue), stomatitis, malabsorption due to atrophy of the villi and inflammation
of the intestinal mucosa [4].

Vitamin B12 deficiency can be caused by disorders at any stage of its absorption and metabolism,
such as inadequate food intake, especially among alcohol abusers and vegetarians, malabsorption in
chronic atrophic gastritis, mainly in the elderly, pernicious anemia, celiac disease, chronic pancreati-
tis and taking drugs such as metformin and proton pump inhibitors (PPIs).

In the standards for the treatment of type 2 diabetes mellitus, with a very rare exception, the first
step in therapy is the administration of metformin, the drug continues to be administered while other
groups of glucose-lowering drugs are added if the monotherapy is ineffective. Metformin is stopped if
the GFR is below 30 ml/min/1.73 m? or is not prescribed de novo if the GFR is below 45 ml/min/1.73
m?. From the standpoint of glucose-lowering therapy and cardiovascular and oncological safety, the
use of metformin is fully justified and verified by many years of clinical practice. However, it is
known that the long-term use of metformin is accompanied by the vitamin B12 deficiency [5; 24; 25]
with the prevalence varying from 5.8 to 52%. Such a variety in the prevalence may be explained by
the use of different criteria for vitamin B12 deficiency in various studies [8; 10; 15; 16; 21; 33].

The risk of vitamin B12 deficiency associated with metformin intake increases significantly with
age [19; 32], increasing the dose of metformin and the duration of its use [26]. Chinese authors
showed that increasing the dose of metformin for every 1 g/day increased the risk of vitamin B12
deficiency by 2.9 times (95% CI, 2.15-3.87) [18]. Similar results were obtained by Beulens JW and
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co-authors [7]. Moreover, malabsorption of vitamin B12 begins after 4-6 months of metformin use,
and clinically significant signs of this vitamin deficiency appear after 5-10 years (due to the liver de-
pot of vitamin B12) [9].

The proposed mechanism for explaining metformin-induced vitamin B12 deficiency in patients
with type 2 diabetes is the follows:

* impaired motility of the small intestine, which stimulates the excessive growth of conditionally
pathogenic bacterial flora and subsequently leads to vitamin B12 deficiency;

* competitive suppression or inactivation of vitamin B12 absorption;

* a change in the level of Castle’s internal factor (IFC) and interaction with the enterocytes cubulin
receptors;

* suppression of calcium-dependent absorption of the vitamin B12-IFC complex in the terminal
ileum. This overwhelming effect is offset by the use of calcium supplements;

* increased deposition in red blood cells and liver [36].

Hematologic and neuro-cognitive impairments with vitamin B12 deficiency [17] worsen the clin-
ical manifestations of diabetic polyneuropathy and encephalopathy. A number of authors consider
vitamin B12 deficiency in patients with diabetes as a risk factor for the development of diabetic neu-
ropathy [6; 35; 18; 23].

In addition, there is an increased risk of cardiovascular complications associated with an increase
in homocysteine levels on the background of a decrease of vitamin B12 level [10].

Despite the high prevalence and potential severity of B12 deficient conditions, there are still no
common international recommendations regarding the methods of diagnosis and treatment, as well
as screening for vitamin B12 deficiency in patients with diabetes. A number of researchers consider
it clinically justified to assess vitamin B12 levels before starting metformin therapy and subsequently
annually in elderly patients taking metformin for a long time (>3-4 years), in high doses (>2 g/day),
and also in patients with clinical deterioration of distal diabetic polyneuropathy in the presence or
absence of hematological disorders [11; 22; 34]

The approach to screening for vitamin B12 deficiency in patients with diabetes is the same as in the
general population. At the initial stage, the serum level of vitamin B12 is determined. A concentration
of <200 pg / ml is usually diagnostic for vitamin B12 deficiency; a level of >400 pg/ml confirms the
absence of vitamin B12 deficiency. Measuring of serum level of homocysteine and methylmalonic
acid (MMA) is a more sensitive and specific screening approach, especially for patients with type 2
diabetes with borderline values of vitamin B12 ranging from 200 to 400 pg/dl and having mild he-
matological symptoms. The normal levels of homocysteine and MMA in the blood serum are 5-15
umol/L and <0.28 umol/L, respectively [12; 13; 34].

Treatment for vitamin B12 deficiency does not depend on its etiology. All vitamin B12 deficient
patients should receive oral or parenteral replacement therapy. Both routes of administration lead to
comparable desired hematological and neurological improvements, regardless of the etiology of the
deficiency. Andres E. et al. consider that intramuscular administration or oral administration of vita-
min B12 at a dose of 1000 pg/day for a week, then 1 time per week for 4 weeks is enough to correct
vitamin B12 deficiency in adult patients with type 2 diabetes [3].

Mahajan R. et al. in their study concluded that doses of vitamin B12 of 1000 pg annually would be
sufficient to replenish vitamin B12 in its clinically manifested deficiency, especially in adult patients
with type 2 diabetes who have been taking metformin for a long time [20; 27-31].

Thus, clinical and biochemical deficiency of vitamin B12 is widespread among patients with type
2 diabetes. However, there are no clear recommendations for screening for vitamin B12 deficiency,
the multiplicity and dose of its supplementation in this category of patients. In patients with symp-
toms of polyneuropathy on the background of glycemia close to the target values, the active search
for vitamin B12 deficiency is necessary.
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Typakyno Snxkun XammatoBua (1916-20051.). CoBerckuii, y30€KCKUH YUEHBIH-OMOXHUMHUK W
9HI0KpUHOJIOT. JIokTOp 6MOIOrnYecKuX HayK. 3acily>KeHHbIH fesTens Hayku. [Ipodeccop. AkageMuk
AH VY3CCP, Jlaypear Jlenunckoi npemun. YuacTHuk Benukoit OTeuecTBEHHOM BOWHBI.

Snkue XonmaroBuua TypakyioBa ¢ IIOJNHBIM OCHOBAHMEM MOYKHO OTHECTH K JKHM3HU Te€X
3aMeyYaTeNbHBIX JIIONIEH, KOTOphIE CIIOCOOCTBOBAJIM MpPOTpeccy deiaoBedeckoro oodmiectBa. Ero
OTKPBITHS M TBOPEHUS, CO3/IaBILIUE EMY MUPOBOE MPU3HAHUE, CBA3aHbI C TOM 00JIACThIO MEIULIUHBI,
KOTOpasi OCHOBaHa Ha paboTe BHYTPEHHErO MEXaHH3Ma YeJIOBEUYeCKOro OPraHu3Ma, peryinpyemMoro
IIUTOBHUIHON JKelle30i U 00ecreunBaromero poct, GopMUpOBaHUE OpraHu3Ma, pa3BUTHE MO3ra U
CTUMYJIMPYIOLIET0 OOMEH BEILECTB U BIMSIOIIUE Ha BCE TPOLIECCHI, IPOUCXO/AIINE B KJIETKAX U TKAHIX.
Om BriepBbIe 00paTHII BHUMaHKE HA TO, UTO BCS 3TA pab0Ta CBsI3aHa C XMMUYECKUMH M OMOJIOTHYECKUMU
SBJICHUSAMU M Pa3BUTHE HOBOM HayKu B Y30eKHCTaHE, Ha3bIBAEMOI OMOXUMUEH, IIETUKOM OTHOCHUTCS
K ero 3aciayram. bmaromaps ero paboram B lleHTpanbHONH A3uu OBUTH JTUKBHIUPOBAHBI TaKHE
3a00ieBaHus KaK MaJsipys, 300 1 MHOTHE JKeTyI04YHO-KHUIIIEYHbIE 3a001€BaHMsI, KOTOPbIE BO MHOTUX
4acTAX MHUpa J0 CUX MOP SABJIAIOTCSA OMUOM 310pOBbs HaceneHust. OH BHEC BEJIMKUH BKJIaJ B 3J0POBbE
HalUU.

Ero 3Banu SInkuH, o3Ha4aollee «IJIAMEHHBIH», HO 3TO ObLI MCEBIOHMM, €0 HACTOAIIEE MM
ObuT0 AOaynasu3, Tak €ro 3Bajlid POJICTBEHHUKH, HO TCEBIOHUM 0ojiee MOIAXOANT K €ro JUYHOCTH,
XapakTepy u o0pasy. B ero mayuie ropen HeyracMMbIii OTOHb TBOPYECTBA U CO3UIAHMUS, KOTOPBIA HE
yracaj Ji0 €ro HOCJIEAHEro AbIXaHUs. JTO CIENao €ro KU3Hb SIPKOW U IJIAMEHHOW, TBOPUECKOH U
co3yarenbHoN. OH ObLI MPEICTaBUTENEM U YaCThIO TOTO BEJIMKOTO MOKOJIEHUS Y30€KCKHUX YUEHBIX
U JesiTeneil KylnbTypbl, KOTOpoe OblI0 00s53aHO CBOMM poXkAeHUuEM U (popmupoBaHueM COBETCKOMY
rocynapctBy. B CCCP B aBaiuarele U TpuaLaThle Tobl ObUIa CO3/laHa caMasi IepeioBasi CUCTeMa
o0pa3oBaHMs, KOTOpasi MO3BOJIMIIA 32 AECATh JIET JIMKBUIMPOBATh OE3rPaMOTHOCTh B peCIyOIuKax
LentpanbHoil A3un. 3aKOHOAATENHHO OBLIO YTBEPKICHO 00s13aTeIbHOE cpeanee oOpasoBanue. bouin
CO3J1aHbl MHOTOUMCIICHHBIE YUMIIHIIA, ITKOJIbI JIUKOe3a, MHTEPHATHI U IETCKHE JI0Ma, Ky/a MoI0Npatu
0€3IOMHBIX CHPOT, 00yJaJl UX U MPEBPAIIATIHN B MIPOJICTAPCKYIO HHTEIUTUTCHIIHIO.

HerpamotHOCTh siBisieTcs Benuuaiiied Tparenuei a3marcKux
n appuKaHCKUX HapoaoB. He MokeT OBITH HE3aBUCHUMBIM U
CBOOOZHBIM HapoJ,, HE YMEIOIIMHA YUTaTh U MUCATb, HE MOXKET
ObITh 00ECHEYCHHBIM HApOJl, HE HAay4YMBIIUIICS BIaJCTh TEXHUKON
U COBPEMEHHBIMH CpEICTBAMM KOMMYHMKanui. HerpamoTHocTb
TOPMO3UT MEHTAJIMTET HAlMM M pa3BUTHE €€ CaMOCO3HaHMS.
I'paMOTHOCTD SIBIIIETCS OCHOBHBIM IIOKa3aTejeM KauecTBa >KU3HU
Hapona. JIMkBumamusi HErpaMOTHOCTH B Y30CKHCTaHE co3/ala
B peclyOlMKe HEHUCUepraeMblii NOTEHLIMAl MaTepHalbHOIO |
JYXOBHOT'O Pa3BUTHS.

1. TypakysoB ObLT OTHUM M3 CAMBIX SPKHUX II0/IOB 3TON CUCTEMBI.
Ero nHAMBUyanbHBINM TaNaHT, TUYHBIC YEJIOBEUECKHUE KayecTBa HAIIUTM B Hel OJarofgaTHyIo MO4By U
PacKpBLINCH BO BCEH CBOCH MOIIH. ECTeCTBEHHOCTH 1 BO3BBIIIEHHOCTH. OH OBLT 1 OCTAHETCSI OJTHOM
13 CaMbIX SPKUX 3BE€3]] HAILIETO JyXOBHOTO HACJIEIUSI.

On pomwics 10 HosiOpst B 1917 roma B mpOCBEIICHHOW U BEICOKOOOPAa30BaHHOW CEMbE B TOPOJIe
Mepke, pacrionoxkeHHOM Ha oy TH ot TamkenTa 1o bumikeka. HauansHoe 06pa3zoBaHue OH MOTy Y1
B Tamkenrte B TpynoBoil onbITHO-NIOKa3aTenbHOM mikone uM. Kapna JInbkHexra, oTkpbiToit B 19181
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nox noneuntenscTBoM cynpyru B. Jlennna H.K. Kpynckoii. Bo riiaBe €€ cTosin Belgaromuiics pycckui
nenaror B. @. JlyOennos. B mikone Tpyn couetaiics ¢ yueboil, BMecTe ¢ n3yueHHeM IpaBONUCAHUS U
MaTeMATUKH YYEHUKU 3aHUMAJINCh BBIBEIEHUEM KPOJIMKOB, BHIPAILIMBAHUEM IIIECHUIIbI, BHIBECHUEM
TYTOBOTO ILIEJNKONPAIa. B 1IKoje OH MO3HAKOMUJICS C KHUTAaMH Ha PYCCKOM U y30E€KCKOM SI3bIKax,
KOTOpBIE€ PACKPbUIM €My BOJIIEOHBII MUp HAayKM U KyabTypbl. OHU CHITpaju IVIABHYIO pOJb B
(bopMHpOBaHUY XapakTepa oHoro SnkuHa. Ero BneyaminTenbHas HaTypa *alHO BIIUThIBAIa KHUTH,
KOTOpBI€ OBLTH COBCEM JAJIEKU OT €ro BO3pacTa.

CBoe oOpasoBanue SI. TypakynoB mponomxun B HamaHrane B mikosie BTOPOH CTyIeHH (Tocie
naroro kinacca). B 1931r. 14 nernmit SnkuH ObUI NPUHAT HA TOATOTOBHUTENIBHOE OTIEICHHUE
TalkeHTCKOro MEIUIIMHCKOTO WHCTUTYTa, a B CJEIYIOIIEM TOJy OH CTAHOBHUTCS CTYIEHTOM
MHCTHUTYTA. YUEHUE 1aBaJIOCh TSXKEIO, TSKENbI ObUIM U MaTepUalIbHbIE YCIOBHS )KU3HH TOTO ITEPHOAA.
B 19361, 13 65 mOCTYNMMBIIMX BMECTE C HUM 3aKOHYMJIA MHCTUTYT TOJIBKO msATepo. Cpenu HUX ObLT
u 5. TypakyinoB. Monoaexs pociia ObICTPO, €l MPEJOCTaBUIM BCE BO3MOXKHOCTHU Il OBJIAJCHUS
Haykamu. Ero ocraBuim Ha kadenpe O6MOXUMUH, HA KOTOPOIl OH HayaJ MpernojilaBaHue Kypca XUuMHUH,
opranuydeckoil xumun u ouoxumuu. B 1939r. ero cynp6a kpyto mensercs. 22-netnero f. Typakyiosa
HA3HAYAIOT JAUPEKTOPOM, CO3TaHHOTO B TOM e Toy TalkeHTCKOTo (hapMarieBTHIeCKOr0 HHCTUTYTA.
Ho npopabotan oH B 3TOi IOMKHOCTH HeNoNro. I psiHyna BoiHAa — Benukas, oredecTBeHHast U 1.
TypakynoB ymen Ha QpoHT BoeBaTh. 24-jeTHEro Maiopa MeaunMHCKON cimyx0b1 S. Typakynosa
Ha3HAyalT KOMaHIMPOM MEIUKO-CAaHUTApHOro OaTajbOHAa NEpBOM TrBapieickoil BO3AYIIHO-
necanTHoi quBu3uu. O nodeax Bce 3HaAJIM U3 Ia3eT, a Kak OHa 100bIBaIach 3HAIOT TOJILKO BOCHBpaUH,
KOTOpBIE €KEIHEBHO BHUJEIN COTHM HCKAJIEYEHHBIX MOJOABIX JIIOAEH, HEKOTOpbIE YMHUpAIU Y
HUX Ha pyKax, HEKOTOPBIM aMITyTUPOBAJIM PYKH, HOTH, HEKOTOPHIX YBO3MJIHM B ThUI 0€3 AByX HOT
WM JIMIIMBIIMMUCS 3peHus. MHOIMX BO3Bpalllajid K »KU3HU Ha ONepanuoHHOM crojie. CaMbIMU
JOOMMBIMU CIIOBaMH IOHOTO KomoOara craHoBsiTcs:” byner »xuth”. OH Oopoiics 3a KHU3Hb TSKEIO
paHEHBIX B OTEPAIMOHHOMN, pa3MENIEHHOW B OOBIKHOBEHHOW apMEWCKOM MajlaTKe, METasCh MEXIY
OIIEPallMOHHOM M MPOTUBOIIOKOBOM IMAJaTKOM, Ile MPOBOAMINCH PEAaHUMALMOHHBIE MEPONPUATHUS
10 BBIBEJICHUIO U3 IIOKOBOTO COCTOSTHMS TSDKEJO paHeHbIX. 3a 6oeBble 3aciyru 1. TypakynaoB Obu1
HarpaxJieH opaeHaMu Kpacnoit 3Be3bl, OTeuecTBEHHOW BOMHBI U MEANIIMU

Paborarpe npuxonuiaoch 1o rpoM apTUIUIEPUICKON KaHOHAIbI
U TYJIEMETHBIM OOCTpEIIOM Bpaxkeckoil aBwanuu. [Ipu 3TomM ObLT
JOCTUTHYT BBICOKMM IMPOLIEHT BO3BPAILLEHUS B CTPOM paHEHBIX
(72.3%) u 60mpHBIX (90.6%). ITO OBLIO OONBIIUM TOCTHKEHUEM
rBapauu Maiiopa Slnkuna TypakynoBa. 9 Masi, 1eHb oOe bl ObLT 1151
HEro Mpa3IHUKOM OCOOEHHBIM, CaMbIM JIIOOMMbIM. OH ropauics,
YTO B 3TOH 10OEIEe €CTh M YaCTHUIlA €r0 KU3HU, ero 00EBOI ClIaBEhI.
Ocenpio 1943r., xorna TaHKM MOBEPHYJIM HA 3amaj], U BCS apMus
nonuia B HACTYIUICHUE, JBUHYJICS 3a HEW U MEIUKO-CaHUTAPHBII
OaraiboH Maiiopa . Typakynosa. He cyxieHo Obu10 eMy ¢ poiHO#
IuBU3KEN noutu 10 bepnuna. Ero manmHa nogpopsajiach Ha MUHE,
OH OBUI TSDKEJNO paHeH M OTHpaBJIeH B rocnurTaib. Jleuwscs oH
B XapbkoBe U [leH3ze U BUAMMO OAMH OOT 3HAET, KAK BBDKUBAIU
NoJ0pBaBLIMeECs HAa MUHE. BepHyincs B TallIKkeHT JMIIb B arpelie
1944r. HukTO M3 pOICTBEHHUKOB U IPY3€H HE 3HAJ O €T0 TPUOBITHH.
OH BbIIIEN Ha MEPPOH TALIKEHTCKOIO BOK3aJla Ha KOCTBUIAX U C
ApMENCKMM BEIIMENIKOM 32 IiedyaMu. Tak MemKoM OH AOIIEN 10

ONKamIIero u3 POACTBCHHHUKOB.

[locne npOROIKUTENBHOIO JIEUEHUS OH BHOBb OBl Ha3HAY€H Ha JIOJDKHOCTb JUPEKTOpa
(hapMaleBTUYECKOro MHCTUTYTA. Kpyr nepBblii 3aMKHYJICS CO CHaCTIMBBIM OKOHUaHueM. Haunnancs
HOBBIN 3Tall KU3HU, KOTOPBII MO M3BUIMCTHIMU U MOAYAC TPYAHBIMU TPOMAMM BEJI K BCEMHPHOM
cllaBe.

B konume 1945r. pemenueM mpaBuTenbcTBA Y30ekuctaHa S50 MONOABIX YYEHBIX ObLIM
KOMaH/IMpOBaHbl B MOCKBY Ul MOJATOTOBKM JOKTOPCKUX JuccepTanuid. Hamo Obuto ykperuarhb
co3aHHy10 B 1943r. AkazeMuio HayK MOJIOZIBIMHM TaJaHTJIMBBIMU Kajpamu. Bce U3 Hux onpasaaiu
HAJIeK/Ibl U BIIOCJIE/ICTBUH CTAJIM BETYILIMMHU YUYEHBIMH, aKaJIEMUKaMHU U COCTABHIIN OCHOBY Oy/1yIIero
MOTYYEro MOTEeHIMala Yy30€KCKOW HayKd, KOTOPOM NpPEACTOSIO BO3POAUTH BEIUKHUE TPATULIMU
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akageMuu MaMyHa M T€HUaJbHBIX MPEAKOB — ABUIIEHHBI,
bepynu, ®apadu, anp-Xopa3sMu. DT0 ObUI IIBET pacTylien
Hay4HOM Monoaexku. OHM CTaJd TOPAOCTBIO HAlMHU, HX
paboThl HAILTK MUPOBOE MTPU3HAHUE.

5. TypakynoB ObLI CaMbIM MOJIOBIM W3 HHUX, HO 3a €T0
wieyaMu ObUT (POHT, T/€ OAUH J€Hb CUMUTAETCS 3a TOJ
MUpPHOM kM3HU. OH OBbLT Ha3HAu€H CTapocCToil rpymmsl. B
Mockse ero ompenenunu B MHCTHTYT Ouomorudyeckod u
MEAMLMHCKON XUMHH AKaJeMU MeIULIMHCKUX HayK(AMH)
CCCP B naboparopuul yIJIEBOJOB IO PYKOBOJCTBOM
BBIIAIOIIETOCS YYEHOTO C MHPOBBIM HMEHEM aKaJeMHKa
A. O. Ilapnaca, craBiiero Jyisi HEr0 OJHOBPEMEHHO AYXOBHBIM OTILIOM, HAyYHBIM PYKOBOJIWUTEIEM
n HactaBHuKOM. [Ilkona . Ilapnaca ompenenuia BCIO JAJBHEHIIYIO HAYyYHYIO JEATENbHOCTH Sl.
TypakynoBa. OH u30paji GMOXUMHIO U YHJIOKPUHOJIOTHH.

OH He cMor 3aBepIIUTh CBOIO JOKTOPCKYIO auccepranuio. B 1947r. ero or3siBator B TamikeHt
U Ha3zHa4yaloT pekrtopoM TamkeHTckoro menuuuHckoro uHcturyTa(TamtMUM). B 1ot rog emy
HCIIOJTHWJIOCH €/1Ba TPUJLATh JIET, HO MPAaBUTEIbCTBO HE OMIMOIOCH, JOBEPUB €MY CTOJIb BBICOKYIO
JOJDKHOCTB. DTO ObLIA 3110Xa MOJIOJBIX TaJaHTOB, KOTOPHIM OTKPBHIBAJIUCH OIPOMHbBIE BO3MOKHOCTH
1t pocta v pazsutus. CtaB pykoBoautenem TamtMU, on BHeC B paboTy KOJUIEKTHBA TyX TBOPUYECTBA,
OH TpeboBaJl COBEPIICHCTBOBaHMS IEJAarorH4eckoil METOJUKH M BHEJIPEHUS HOBBIX IEPEIOBBIX
MeTO/10B JieueHus1. OH MHOTO MOJTYYHJI 32 TObI TpeObIBaHU B MOCKBE U CTPEMUJICS TIepeiaTh CBOEMY
KOJUIEKTHBY TOT OTPOMHBIN 3apsJl TBOPUECKOM SHEPruM, KOTOPHI OTIMYAJI MHCTUTYT, B KOTOPOM
OH TOTOBMJI JOKTOPCKYIO nuccepramuto. OH cO37al HOBBIM KOJUIEKTHB Ha OCHOBE 0e33aBETHOU
MPETAHHOCTH CBoeMy OmaropomHomy naeny. OH ObUT JTUYHOCTBIO HEOPAUHAPHOHM, 00asATEIHLHON U
PYKOBOJMII OH HEOPIUHAPHO, HE OBLJIO B HEM BBICOKOMEPHSI UM MaHUU Beuuusi. OH ObUT IPOCTHIM,
CKPOMHBIM, CTECHUTEIBHBIM, OTKPBITBIM U IOCTYMHBIM. J{OCYT ero ObLT MOCBSIIEH CeMbe, IIaxMaTaM
U YTE€HUIO KJIACCUYECKOH JINTEPATYPHI.

B 1955r. ero Ha3zHaualOT PEeKTOpPOM AHIMKAHCKOTO MEAMLMHCKOIO MHCTUTYTAa, HO B SIHBape
1957T. B cBsi3u ¢ coznanueM B TamkenTe HCTHTYTA SI€PHON (PU3UKHN €My MTOPYYArOT OPraHU3aIUI0
71a0opaTopuu paAuaMOHHON OMO(U3MKH, KOTOpas CTaja OJHUM W3 NEPBBIX MHPOBBIX IICHTPOB
B 3Toi oOmactu. OH OBUI HACTOJBKO TAJIAHTIMB, YTO €My MOpPYyYad CaMble pa3HOOOpa3HbIE
OpraHM3aliy, 3Hast, 4YTO OH CYMEET OpraHu30BaTh KOJUIEKTUBBI W IPHUAATh WM IPaBUIIBHOE
HarpasieHue B pabore. EMy ynaBaioch BIOXHOBIISATh KOJJIEKTUBBI, BCEJIATh B HUX TOT TBOPYECKUN
NyX, B KOTOPOM POKIAKOTCSl OTKPBITUS U TaJIaHTHL. B 3TOM ke rojly eMy HOBOE OpY4YEHHE — CO31aTh
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WHCTUTYT KpaeBOW MENUIMHBI, KOTOPbIM 3aHMMaics Obl MCCIEAOBAHHEM U JIeYeHHEM Oose3Hen
HMEIOILIUX JIOKAJIBbHYI0 3TUMOJIOTHI0. Ero Ha3HauaroT IUPEKTOPOM MHCTUTYTA. Y UUTHIBAsI OTPOMHYIO
Hay4HYIO U MPAaKTUYECKYI0 3HAYMMOCTh MHCTUTYTa B 19631 ero nepenator B Benenne AMH CCCP.
OH CTaHOBMTCS HAYYHBIM YUPEXKJICHHEM BCECOIO3HOrO Macmitala. 37ech KuIejaa HayuyHash MbICIb,
MOJIOJIbI€ TaJlaHThl, KOTOPBIX TLIATEIBHO MOAOUpPAN JUPEKTOp, YCTpauBajlld CEMUHApbI, HAyYHBIE
JIMCKYCCHUU, COBEPIICHCTBYsS CBO€ IMpo(deccHoHaIbHOE MacTepCTBO, MOBBIIIAS CBOW HAy4YHBIH
ypOBEHb. JIupeKTop BCAUECKU MOIIePKUBAII 3TOT TBOPUECKHNA AyX KosuiekTHBa. [1o ero mHnnmaruse
B VIHCTUTYTE CIIOKWJINCh HOBBIC HAlpaBJICHUs] HAyYHBIX MCCIIEIOBAaHUNA OMOXMMHUs U Onodusmka.
3a nepuon ¢ 1957 mo 1963rr B uHCcTHTYTEe OBUTO 3amuiieHo 80 KaHAUIATCKUX U 19 MOKTOpPCKUX
nuccepranuil. Pe3ynbraTsl Bcex padOT BHEAPSINCH B IMPAKTHUKY, @ HOBBIE JIOKTOpA HayK HAauMHAIH
BO3IVIABJISTH HOBBIE OTKPBIBAIOIIMECS ISl HUX JIa0OpaTOpHH, TA€ MPOAOIKAIN CBOU UCCIIEIOBAHUIO.
Hekotopbix cpasy ke moJie 3allMThl HampaBisyIM Ha PYKOBOIAIIME PaOOTHI B Jpyrue HayuyHbIE
yupexeHus. B kaxaom u3 HUX OblLla 3ali0)KeHa 4acTHIlAa ero HOBbIX uieil. [lo ero mHunmarvuee B
WHCTUTYTE OBUTH OTKPBITHI OT/IEJBI 0a3e10B0i Oose3Hu (300) u caxapHoro auadeta. ThICa4uM JroAei
M30aBUIIMCH OT ATHX TXKEIBIX HEAYTOB Oaroiapst HOBBIM NPOTPECCUBHBIM METOJaM JICUCHHUS.

B 1959r. oH 3ammTH TOKTOPCKYIO JAUCCEPTAIMIO, B KOTOPOW PACKPBHLT OMOXMMHYECKUE TAWHBI
0osie3HEel UIUTOBUHOMN KeJ€3bl, IPEABOCXUTUB TEOPETUUECKH MHOTHE JOCTUKEHHSI COBPEMEHHBIX
HAHOTEXHOJIOTUH.

CoBeTCcKOe TOCYIapCTBO BBICOKO OIICHHJIO 3HAYUMOCTh €ro paboT. B 1964r. on Obu1 ymocTtoeH
JleHMHCKOHM TMpeMuU 3a Hay4HbIE JOCTHIKECHHUS, BBICIIEH B TO BpeMs Harpaibl cTpanbl. B 1966r.
oH Obu1 M30pan akagemukomM AH V3CCP. B 1961r. on Obi1 u30paH mpezcenateneM Y30EKCKOTO
o6uoxumuueckoro obmectsa. [locienoBanu 3apyOexHbIE MOE3AKH — KOHTPECCHI, KOH(EpPEHIHH,
cemuHapbl B Jlanum, @paniuu, SAnormm, MockBe. Ero moxmansl U COOOIICHHS NMPUHUMAINCH
BOCTOP)KEHHO M BBI3bIBAJIM camble BbICOKHME olleHKH. Hayunble Tpyael S. TypaxynoBa Obuin
repeBe/ieHbl Ha aHMIMHUCKUN S3BbIK M U3JaHbl B 3apyOexHbIX cTpaHax. CiaBa Heclla €ro Ha CBOUX
KpbUIbAxX. OH ObLT CYACTIMB U UyBCTBO CUACTIIMBOM CyAbObI He MOKKaaio ero. OH ObLI CYACTINB B
Hay4HOM, IpernojaBaTesIbcKol, 00IIeCTBEHHON U ceMeiHoi xu3Hu. M Obuto ony6aukoBaHo Oonee
200 Hay4HBIX cTaTei, MOHOTpauu 1 y4eOHUKOB

C 1963 no 1966rr on 6b1 Buiie-mipesugenTtom AH Y3CCP u Bosmasnsn OtaeneHue XMMUKO-
TEXHOJIOTUYECKUX U OMOIOrnyecKux HayK. OTHOBPEMEHHO OH SIBIISUICS PEACE1aTeNIeM PEAAKIIMOHHO-
n3aarensckoro copeta AH v moMor MHOrMM y4yeHbIM OITyOJIMKOBaTh CBOU TPYAbl B M3ATEIbCTBE
®an. Benuku ero 3acimyru B mponaradjie HaydHbIX 3HAHWW B IIUPOKUX HAPOAHBIX Maccax. OH ObuT
OJTHUM M3 TeX MPOCBETUTENEH, KOTOPhIE OKa3bIBAlOT OTPOMHOE BIIMSHUE HA Pa3BUTHE yXOBHOMU
KyabTyphl. S1. TypakynoB opraHu30Bajl 4eThIpe HAy4YHO-UCCIIEA0BATEIbCKUX HHCTUTYTA, PYKOBOIUII
JIBYyMsI YHUBEPCUTETAMHU U JIByMsl YU€OHBIMH MHCTUTYTaMH M ToarotoBui 6onee 100 kaHaumaToB u
JOKTOpOB HayK. [locienHuM ero aeTuieM crana gadopaTopusi HeHpoIHJOKpHUHoIoruu B MHCcTHTYTE
SH/I0KPUHOJIOTUH, KOTOPbIN ObLT OpraHU30BaH O]l €ro PyKOBOACTBOM B Mapte 1979r.
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S1.X. Typaxkynos aBrop Oonee 600 HaydHbIX cTaTel B 001acTH OMOXUMHH, MOJIEKYISIPHOM O1oIorny,
SH/IOKPUHOJIOTHH, TE€HETHKH, SH3MMOJOIMH, MM HamucaHo Oonee 120 HayyHO-MOMYNAPHBIX W
nyonuuuctuyeckux padot. Ilog ero penakuueii Bbiio okosiao 50 Tpy1oB, MOHOrpaduii, yueOHUKOB,
B TOM umciie, MoHorpadus «Tupeounnbie ropMoHbD (1972) cOBMECTHO ¢ MOCKOBCKUMHU yUEHBIMH
(m3n-Bo «Haykay), mepemsganHass Ha aHriuiickom si3bike B CIIA wu Uszpaumne, monorpadus
A.X. TypakynoBa «llluroBumnas xenesa» (u3a-Bo «Hayka»), MockBa. M3nanume ydeOHHUKOB
«buoxumus», «MonekynsipHas OHONOTHS» HAa PYCCKOM M Y30€KCKOM sI3bIKaX, M, COBMECTHO C
KOJUJIEraMu, - y4eOHHMKa Uil CTapIIuX KiaccoB «OO01ast GMOI0rus», NepeBeIeHHOrO Ha BCE SA3BIKU
HaponoB Cpenneit Azuu.

SL.X.TypakynoB ObUl MOCTOSHHBIM YYaCTHUKOM BCEMHpHBIX KOHIPECCOB MO OHOXMMUM U
SHJOKPUHOJIOTHH, BRICTYTIAN ¢ Hokiaanamu B Konenrarene (1960), Tokuo (1961 u 1967), Heto-Nopxke
(1964), Ipare (1967), llsetinapuu (1970), HIseunn (1973), ['amOypre (1976), Kanane (1979) u psine
koH(pepenuit ®enepanuu EBponeiickux onoxumudeckux oodmects (PEBO).

C 1966 roma — unen llpesuaumyma M BHIE-PE3UACHT Y30€KHCTAHCKOTO OOIIecTBa JPYKObI
U KyJNBTYPHBIX CBsi3eil ¢ 3apyOexHbIMH cTpaHamu. B 1975 romy Owin m3bpan Ilpencenarenem
TOPOJICKOTO 00IIecTBa II0OUTENei KHUTH. B TeueHrne MHOTHX JIeT ObUI ITIaBHBIM PEAAKTOPOM HAYYHO-
nonyssipHoro xypHana «®an Ba Typmym» («Hayka u XKU3HBY»), YJICHOM PEIKOJUICTHA HAyIHBIX
’KYPHAJIOB Psiia CTPaH.

S.X.TypakynoB Obul MHOTOKpaTHO HarpaxkiaeH [pamoramu BepxoBnoro Cosera PecmyOmuku
V36ekucrtaH, oH - naypear [ocpemun uMeHn bupyHu, Harpax/ieH opJieHaMH «Nb-I0pPT XypMaTun»,
«byrok xuzmarnapu yuyn», «Kacopar». «lllyxpar», a Takxke Bbiciueild Harpanoil AH - Menansto Anb
Xope3mu, U MHOTUMHU JPYTUMHU.

On ymen u3 xu3Hu 1 mapra 20051, B Bo3pacte 88 JieT, IPOXKUB NPEKPACHYIO, TUIOLOTBOPHYIO U
BEJIMKYIO JKHU3Hb, OCTABAsCh JIIOOMMBIM U TOYUTAEMBIM CBOMM HAPOJOM.

Knunuueckuii opounamop Pecnybnukanckozo cneyuaunusuposaHHo20 HAy4yHO-NPaAKMU4ecKo2o
MEOUYUHCKO20 YeHmpa dHOoKpunonro2uu um. akao. A.X. Typaxynosa

Cuoouxos Aboynbocum Aoxam oanu
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