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DISTRIBUTION OF OBESITY IN DIFFERENT CATEGORIES OF HYPERGLYCEMIA
Nurilloyeva Sh.N.

Bukhara state medical institute

v" Resume

To study the prevalence of obesity and overweight in different categories of hyperglycemia.
Research methods: population, clinical, instrumental, biochemical, statistical. Results obtained and
their novelty: In the scientific study, new data were obtained on the prevalence of cases of disorders
of the sympathoadrenal phase of the glycemic curve. All categories of hyperglycemia, including
sympathoadrenal phase disorders, have been found to be associated with major components of
obesity. The original prevalence rates in obese and overweight patients identified in the study may
be the basis for the development and implementation of treatment and prevention programs for this
syndrome. The use of glycemic coefficients is important in determining the risk of developing
obesity and overweight in individuals with normal glycemic levels. Today, obesity is considered not
only as the most important risk factor for cardiovascular diseases and type 2 diabetes (according to
the World Health Organization, overweight and obesity predetermine the development of up to 44—
57% of all cases of type 2 diabetes, 17— 23% of cases of coronary heart disease, 17% of arterial
hypertension, 30% of cholelithiasis, 14% of osteoarthritis, 11% of malignant neoplasms, but also
reproductive dysfunction and an increased risk of developing cancer.With obesity of the 1st degree,
the risk of developing diabetes increases by 2-3 times, of the 2nd degree - by 5 times, and of the 3rd
degree - by 10 times

Keywords: Overweight, obesity, diabetes, hyperglycemia,, hyperlipidemia, metabolic syndrome
(MS), moxonidine.

PACIIPEAEJEHHUE OKUPEHUSA ITPU PA3JIMYHBIX KATETI'OPUAX
I'MIEPTJIMKEMUHN

Hypunnoesa L11.H.

byxapckuii rocy 1apCTBEHHBIM MEIULIUHCKUI UHCTUTYT

v' Peziome
Hzyuums pacnpocmpanennocms 0Xdcupenus u u30blMoOYHON MAccbl mena Npu PaziudHbLx
Kamezopuax  zunepziuxkemuu. Memoodst  uUCCIE006AHUA: — NONYAAUUOHHDL,  KAUHUYECKUIL,

UHCIMpPYMeHmMAanbHblil, Ouoxumuueckuil, cmamucmuyeckui. Ilonyuennsie pezyaivmamsl u ux HOGU3HA:
B xo00e Hayuno2o wuccnedoeanus nonyueHvl HOGblE OAHHbLIE O PACHPOCHMPAHEHHOCHU ClyYdes
HapyuwieHuil cCUMRAMOoaopenanosoil (azvl 2nukemuueckoi Kpueoi. bwino obénapysyceno, umo eéce
Kamezopuu 2UnepeiuKeMuu, GKII0UdAs HAPYUWEHUsl CUMRAMOAOPEeHAanoeol dasvl, C6A3AHBL C
OCHOGHBIMU KOMHOHEHMAaMu oxcupenus. Buviaenennvie ¢ xo00e uccnedoeanus ucxoonvie noxkasamenu
PACNPOCIMPAHEHHOCHU Y RAUUEHMOG C OMCUPEHUEM U U30bIMOYHOU MACCOil mena Mozym 0blmp
NO0J10JiCeHbl 8 OCHOBY PA3PAOOMKU U Peanu3auyuu 1e4edHo-npoPuUIaKMUYecKUX RpPoPaMM OAHHO20
cunopoma. Hcnonv3oeanue 2nukemuueckux KoIgpuuyuenmoeg eajxcuo npu onpedeneHUU pucka
PAazeumuA 0Jcupenus u U30bIMOUHOU MACChl Mena y AUy, ¢ HOpMAIbHbIM yposHem nuxkemuu. Cezo0ns
ojxicupenue paccmMampueaemcs He MmoabKo KaK aj)CHelwuil (akmop pucka cepoeuno-cocyoucmulx
3abonesanuii u caxapnozo oOuabema 2-20 muna (no oOannvim Bcemupnoiu opzanuzayuu
30pasooxpanenus, u3ObIMOYHAA MACCA Mead U 0MCUpeHue npedonpedenawm pazeumue 00 44-57%
ecex ciyyaes caxapHnozo ouadema 2-20 muna, 17-23% cayuaee umemuueckoiu 6one3nu cepova, 17% —
apmepuanvnoli cunepmensuu, 30% — scenunoxamennoun 6onesnu, 14% — ocmeoapmpuma, 11% —
3/10KAYECMBEHHBIX HOGOOOPA306AHUIL , HO U HAPYUWIEHUA PEnPOOYKMUGHOU (PYHKUUU U NOBbIULEHHOZ0
pucka pazeumus onkonozuveckux 3abonesanuii. Ilpu oxncupenuu 1 cmenenu puck pazeumusn C/
yeenuuugaemcs 6 2-3 paza, 2 cmenenu — ¢ 5 pas, a 3 cmenenu — ¢ 10 pas.

Knwouesvie cnosa: uszdvimounas macca mena, 0jcupeHue, CAxapHulii ouadem, cunepeiuKemus,
2unepaunudemus, memadonuueckuii cunopom (MC), mokconuoun.
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I'MINEPTJIMKEMUAHUHI TYPJIN TOUPAIAPUJA CEMU3JINKHUHT
TAPKAJINIIIN

Hypunnoesa LL.H.
Byxopo naBnat THOOMET HHCTHTYTH

v’ Pe3tome

Tunepznukemuanunz mypau moughanapuoa cemusuKHUHZ 64 OPMUKUA MAHA 6A3ZHUHUHUHZ
mapkanuwiunu  ypeanuws. Tadkuxom ycynnapu: ROnyaiaAyuoH, KIUHUK, UHCHPYMeEHmMA,
ouoxumuk, cmamucmuk. Onunzan Hamuxdcanap 6a yaiapHuuz aneunuzu: Uamuil umoa 2nukemux
ICPUNUKHUHZ CUMRAMOAOpenan gazacu Oy3unuwiu XonamiapuHUHZ MapKaiuwiy oyiuva auzu
mavaymomnap  onunou. l'unepenuxemusanunz  6apua  mouganapu, iy  HCYMAAOAH
cumnamoaopenan (QazacunHunz Oy3UIUMN XAM CEMU3IUKHUHZ ACOCUII KOMROHEHMAapu Ounawn
ooznuxknueu anukianou. TaokukKkomoa AHUKIAH2AH CeMU3IUK 64 OPMUKYA MAHA 8a3HU 0O0p
bemopnapoa acn mapkanuul Kypcamxuuaapu yuioy CUHOPOMHU 0a60]1aui 6a nPoQuIaKmura
oacmypaapuHu uwinad YUKUW 6a amanza owupuul dcapaénuoa acoc oyaumwiu mymkur. I'nukemus
oapasicacu HOpMAn 0Y12aGH WAXCNAPOA CEMU3IUK 64 OPMUKUA MAHA 6A3HUHUHZ DUBONCIAHUUL
Xasunu aHUKIAWOA 2TUKEMUK KOI(huyuenmnapnune Kyanauuiumiy Myxum axamuamea 2d.
byzyneu Kynoa cemusznuk Hagaxkam 0pak KOH-MOMUP KACANIUKAApU 64 2- mun Kanoau
ouabemuunz Mz myxum xased) omunu cupamuoa xaparaou. (Kaxon coznuxhu caxnaw
MawKuiomuy Mmaviymomiapuza Kypa, OpMUKYad MAHA 6a3H 64 CeMusiuk 2- mMuH KAHOU
ouabemnune oapua xonamaapununz 44-57% caua pueoxcranumunu 010unoan 6enzunad depaou).
Koponap rwpax Kon- momup xacanruxnapununz 23%, apmepuan cunepmenszuanune 17%, ym-
mow kacannuzununz 30%, ocmeoapmpumnunz 14%, xaegpcus ycmanap 11%, wiynunzoex,
penpooyKkmue oucynkyua ea capamon pusoxycianuui xaehu opmaou. 1-oaparcanu cemusnuk
ounan Ouabemuunz pugodxcianuw xasu 2-3 mapomabaza, 2- oapadxcanu cemuzaukoa 5
mapomabaza ea 3-0aparcanu cemusnuna - 10 mapomaoaza opmaou.

Kanum cyznap: Opmukua mana 6a3Hu, cemMusiuk, KaHoau ouadem, 2unepziukemus,
zunepaunuoemus, memaooauxk cunopom (MC), MokcoHuouH.

Relevance
2 lst century headaches have been marked by an intensive study of body weight and obesity. Under
the orphan syndrome is understood to be a combination of many risk factors (FR), but on the basis
of the majority of car accidents, the main components of MS are: arterial hypertension (AG), insulin
resistance (IR) in type 2 diabetes mellitus (DM) or impaired glucose tolerance, hyperlipidemia,
excessive mass of the body (IMT) or obesity, and, above all, abdominal obesity - [1, 2, 3].

The main problem is that among people with O there is a very high overall mortality and, above all,
mortality from cardiovascular diseases. (CVD). According to various authors, mortality from CVD
with O is more than 20 times higher than without MS - [2, 4]. Most authors attribute insulin resistance
and the hyperinsulinemia caused by it to trigger mechanisms of O.

Against the background of hyperinsulinemia, various risk factors are formed and progress (obesity,
hypertension, dyslipidemia, etc.), as well as various diseases develop or prerequisites for their
formation are created.

Purpose of the study. To study the prevalence of the main components of the metabolic syndrome
in various categories of hyperglycemia.

Material and methods

In order to study the prevalence of O and its main components in various categories of
hyperglycemia, an epidemiological study was conducted among 793 people, representing a
representative sample of men and women in Bukhara, aged 20-69 years. In order to study the
dynamics of the activity of the sympathoadrenal phase of the glycemic curve 5 years after the initial
screening, individuals who had hyperglycemia at the start of the study 1 hour after the glucose load
were re-examined. According to these recommendations, O was recorded if the patient had the
following components: IGT or diabetes mellitus, BMI and obesity or abdominal obesity, hypertension,
hyperlipidemia.
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According to the IDF recommendations, these components were identified according to the
following criteria. Cholesterol (CS) and triglycerides (TG) were determined in venous blood using a
Hospitex analyzer. At cholesterol levels >6.1 mmol/l, hypercholesterolemia (HC) was recorded, and
TG levels>1.7 mmol/l were taken as hypertriglyceridemia (HTG). Abdominal obesity (AO) was
recorded when the waist circumference for men>94 cm, and for women > 80 cm. Overweight was
determined by the

Quetelet Index (QI) and was calculated using the formula: weight (kg) / height (m)2. 1Q levels from
25 to 29.9 were considered as BMI, and QI levels >30 were considered obese. Arterial hypertension
(AH) was detected at SBP levels > 140 mm Hg. and DBP >90mmHg AH was also recorded,
regardless of blood pressure indicators, in cases where the patient was on antihypertensive therapy
during the 2 weeks preceding the examination. The state of glucose tolerance was studied using an
oral glucose tolerance test with the determination of glucose in capillary blood on an automatic
glucose analyzer "GlucoDr".

Glycemic levels were studied on an empty stomach, as well as 1 and 2 hours after taking 75 gr.
glucose. The evaluation of blood glucose levels was carried out according to WHO criteria (WHO,
1999). To assess the ratio of sympathoadrenal and vagoinsular phases, the following glycemic
coefficients were studied: Baudouin coefficient - the ratio of glycemia 1 hour after glucose loading to
the level of fasting glycemia. This coefficient reflects the activity of the sympathoadrenal phase of the
glycemic curve and in our study it is designated as the hyperglycemic coefficient (HyperGC); -
Rafalsky coefficient is the ratio of fasting blood glucose to the glucose level 2 hours after exercise.

This coefficient reflects the body's ability to utilize the glucose that has entered it, i.e. activity of
the vagoinsular phase of the glycemic curve (PostGK). Along with these coefficients, we introduced
another coefficient into the study, the hypoglycemic coefficient (HypoGC). It is calculated as the ratio
of the glycemic level 1 hour after a glucose load to the glucose level 2 hours after a glucose load.

This coefficient reflects the ratio of the activity of the sympathoadrenal and vagoinsular phases of
the glycemic curve. In the classification of diabetes mellitus proposed by WHO in 1966, along with
hyperglycemia 2 hours after a glucose load, it was also necessary to determine the level of glycemia 1
hour after a glucose load. This was due to the fact that glycemia 1 hour and glycemia 2 hours after
glucose load reflect different aspects of carbohydrate metabolism.

Result and discussion

According to the data obtained (Fig. 1), among persons without hyperglycemia, the incidence of
hypertension is 11.2%.

The frequency of AH in different categories of hyperglycemia™ In hyperglycemia on an empty
stomach and 1 hour after glucose loading, AH occurs more than in every fourth patient (26.9% and
27.0%, respectively) and exceeds the frequency of AH among individuals with normal tolerance to
glucose by 2.4 times. Among persons with hyperglycemia, 2 hours after glucose loading, the
frequency of AH reaches 40.3% and is almost 4 times higher than the frequency of AH among persons
without hyperglycemia.

Occurrence of obesity in carbohydrate metabolism disorders

44,37% 41.25%

' ' ]

HTI 4yepe3 yuac HTI uepe3 2 yaca
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Disorders of carbohydrate metabolism at normal body weight

32,85
38,47% 34,15%
sapm— —
DM IGT IGT

The highest frequency of hypertension occurs in patients with diabetes, among whom it occurs in 70.7%
of cases. Further, the frequency of BMI and obesity among individuals with different categories of
hyperglycemia was analyzed. As it turned out (Table 1), in all categories of hyperglycemia, there is a
higher incidence of BMI and obesity. Frequency of overweight (BMI) and obesity among individuals with
different categories of hyperglycemia.

The fact was revealed that the frequency of BMI in patients with hyperglycemia 1 hour after the glucose
load was higher than in patients with impaired glycemia 2 hours after the glucose load and in patients with
diabetes.

Moreover, the frequency of UTI in patients with DM was slightly lower than in individuals with fasting
hyperglycemia. This fact can be explained by the fact that obesity is more developed in diabetic patients
and its frequency is 2 times higher than in patients with fasting hyperglycemia and 1 hour after glucose
loading.

In general, overweight (BMI + obesity) is 2 times more common among individuals with fasting
hyperglycemia and 1 hour after glucose loading (57.69% and 57.23%, respectively) than with normal
glycemic levels (27.77% ). The highest frequency of overweight (BMI + obesity) occurs with
hyperglycemia 2 hours after glucose loading and with diabetes (82.09% and 80.49). These data indicate
that the violation of the sympathoadrenal phase of the glycemic curve is also important in in relation to the
frequency of overweight (BMI + obesity).

Somewhat lower rates of overweight (BMI + obesity) in patients with diabetes compared to the group
of people with hyperglycemia 2 hours after exercise can be explained by the fact that patients with diabetes
are registered and take certain measures to control weight. Currently, when assessing body weight, it is
customary to consider such an indicator as abdominal obesity (AO).

According to the data obtained, AO occurs least frequently in patients with normal glucose tolerance
(32.74%). In hyperglycemia on an empty stomach, the frequency of AO is 1.8 times higher (42.31%), and
in violation of glycemia 1 hour after a glucose load, it is 2.2 times higher (50.94%) than with normal
glycemia levels. The highest rates of occurrence of AO occur in patients with DM (80.49%) and in the
group of persons with impaired glycemia 2 hours after glucose loading (74.63%). It should be noted that
the differences in all indicators of the frequency of AO in groups with different categories of
hyperglycemia had statistically significant differences from the rate of AO in the group of individuals with
normal glucose tolerance. Thus, the results obtained allow us to conclude that AO is closely associated with
all categories of hyperglycemia.

At the same time, for the first time, a pronounced relationship was established between AO and a
violation of the sympathoadrenal phase of the glycemic curve. Further, the frequency of
hypercholesterolemia (HC) and hypertriglyceridemia (HTG) among individuals with different categories of
hyperglycemia was analyzed. According to the data obtained, the lowest rates of HC occurrence are
observed among individuals with normal glycemic levels and with hyperglycemia 1 hour after glucose
loading (10.88% and 9.09%, respectively).

The frequency of HC among individuals with hyperglycemia on an empty stomach and 2 hours after a
glucose load is 3.3 and 2.2 times higher than in normal glycemic levels (33.33% and 24.0%). As expected,
the highest frequency of HCh occurred in patients with DM (47.06%). A slightly different picture is
observed in relation to the frequency of occurrence of HTG.

Here, there is a slightly higher frequency of HTH in individuals with fasting hyperglycemia (26.0%)
and 1 hour after glucose loading (23.21%) than in individuals with normal glycemic levels (20.21%).
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However, the differences found were not significant. Statistically significantly (p<0.05) higher rates of
HTG frequency in the group of persons with hyperglycemia 2 hours after glucose loading (31.0%) and in
patients with DM (59.41%) differ from the group of persons with normal levels of glycemia. Thus, an
analysis of the frequency of occurrence of HC and HTG showed that different categories of hyperglycemia
in one or another.

Non-drug prevention. Activities for non-drug prevention and treatment of obesity in various body
weight conditions expand the range of opportunities for lifestyle modification by involving family members
in the treatment and prophylactic process. Measures aimed at weight loss and maintenance of the achieved
result should include:

* rational nutrition

* education of patients in the right way of life with a change in eating habits

*Keeping a food diary

* exercise.

Conclusions

1. Various categories of hyperglycemia are widespread in the studied population. Along with such
generally recognized categories of hyperglycemia as DM, fasting hyperglycemia and hyperglycemia 2
hours after glucose loading, hyperglycemia 1 hour after glucose loading is also quite common.

2. The study of hyperglycemia 1 hour after glucose loading is important, because this category of
hyperglycemia, on the one hand, is widespread in the population (21.8%), and on the other hand, it can
transform into hyperglycemia 2 hours after the load and in diabetes.

3. In all categories of hyperglycemia, there is a higher frequency of the main components of MS:
hypertension, BMI, obesity, including abdominal, hyperlipidemia. These components are more associated
with post-exercise hyperglycemia, including the violation of the sympathoadrenal phase of the glycemic
curve.

4. There is a certain relationship between the violation of various phases of the glycemic curve and
diabetes on the one hand and body weight on the other.

5. The high incidence of cases of BMI and obesity in the group of people with IGT 1 hour after glucose
loading indicates that when assessing and correcting BMI and obesity, the presence of both DM and IGT 2
hours after glucose loading should be taken into account in the patient, and NTG 1 hour after glucose
loading.
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