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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Obesity has become a major problem in the modern world, 
and our study, conducted within the framework of the program 
“clinical studies of metabolic syndrome” at the Tyumen State 
Medical University, is the next step in the study and treatment 
of metabolic syndrome in patients with morbid obesity. The rel-
evance of this program is since in Russia, over 60% of the adult 
population is overweight, about 26% show signs of obesity, and 
6-8% are diagnosed with morbid obesity [1]. The widespread 
obesity in the modern world is a result of the combined action 
of many social factors such as the sedentary lifestyle of modern 
man, the easy way of obtaining high-calorie food in large quanti-
ties, the lack of an adequate diet in most people. 

In women, morbid obesity impairs the ovarian-menstrual 
cycle and decreases reproductive function. Progesterone defi-
ciency alters the course of the luteal phase, resulting in an in-
ability to become pregnant [2]. In the male body, excess fatty 
tissue in overweight increases the conversion of testosterone to 
estrogen. A decrease in testosterone concentration affects the 
spermatogenesis and physical development of the patient [2]. 
In excessive adipose tissue, metabolic transformation processes 
occur, causing changes in the hormonal background and dis-
rupting endocrine regulation. As a result of the metabolic distur-
bances developed, lipid metabolism changes, which is reflected 
in the indices of the lipidogram [3-5]. This paper is devoted to 
the study of these shifts.

Lipids are divided into two large groups: atherogenic and 
antiatherogenic. and antiatherogenic lipids include low-density 
lipoprotein cholesterol (LDL cholesterol). With morbid obesity, 
the concentration of atherogenic lipids increases, which can lead 
to the development of atherosclerosis and cause the death of the 
patient. Antiatherogenic lipids are represented by high-density 
lipoprotein (HDL) cholesterol. HDL is thought to have a protec-
tive effect on the vascular endothelium and to prevent the forma-
tion of oxidized forms of LDL [6-9].

There are two types of obesity: hypercellular and hypertro-
phic. A feature of hypercellular obesity is that it increases the 
number of adipocyte cells in the body. Therefore, while each 
adipocyte contains a normal amount of fat, their large number 
leads to an increase in the total mass of reserve fat. The hyper-
cellular type of obesity is inherited. Hypertrophic obesity is 
characterized by normal adipocyte content, but there is an in-
crease in fat content in each cell. In each type of obesity, there is 
an increase in body weight. Besides hereditary characteristics, a 
poor diet plays a role in this process. However, with an increased 
number of adipocytes in the body, the possibility of developing 
obesity becomes higher [7,10-12].

In patients with a BMI of more than 40, conservative treat-
ment is ineffective and they resort to bariatric surgeries, which 
in turn have shown high efficiency in correcting morbid obesity 
and metabolic syndrome [7]. Currently, more than 30 types of 
bariatric surgeries have been developed and in our study, the ef-
fects of the following surgical interventions have been studied: 
biliopancreatic diversion (BD), laparoscopic adjustable gastric 
banding (LAGB), and laparoscopic longitudinal gastric resec-
tion (LGR) surgery. 

Bariatric surgeries are usually divided by effects into restric-
tive and malabsorptive, and the metabolic efficiency of these 

surgeries is different. Positive changes of the first type develop 
slowly and are characteristic of bariatric operations with a re-
strictive mechanism of action [2,11,13,14]. The second type 
of metabolic effect occurs rapidly and is caused by rearrange-
ment of food transport and enzymes, leading to reduced absorp-
tion of nutrients and changes in mechanisms of the hormonal 
and nervous regulation of digestion [6,15,16]. In the work, the 
lipidogram was evaluated after three types of surgical bariatric 
surgeries before and after surgical treatment according to such 
indicators as total cholesterol (TC), LDL cholesterol, and HDL 
cholesterol [14,16,17]. Besides changes in lipid indices in mor-
bid obesity, several other pathological processes develop, of 
which we would like to single out arterial hypertension. Arterial 
hypertension is a syndrome of increasing systolic blood pressure 
to 140 mm Hg or more and/or diastolic blood pressure to 90 
mm Hg or more. Arterial hypertension is one of the main signs 
of metabolic syndrome and is caused by a complex of factors: 
firstly, the direct effect of free insulin in plasma on the sym-
pathoadrenal system, secondly, the increased level of free glu-
cose in plasma leads to increased glucose filtration by nephrons 
and, consequently, increased glucose reabsorption together with 
sodium in the proximal tubules of the nephron, which forms 
hypervolemia, initiates vasospasm, and promotes an increase 
in total peripheral vascular resistance. This, in turn, leads to a 
disruption in renal blood flow and, through stimulation of the 
renin-angiotensin-aldosterone system, influences the develop-
ment of arterial hypertension. Elevated blood pressure together 
with excessive levels of the atherogenic lipid fraction can lead 
to vascular accidents [13].

The bariatric surgeries used today, unlike conservative weight 
loss methods, have several advantages, such as long-lasting 
results, irreversible weight loss, and high effectiveness. It is 
proven that after bariatric surgery, patients can get rid of excess 
weight as much as possible, as a result of which type 2 diabe-
tes is compensated, indices of arterial hypertension are normal-
ized, platelet aggregation and lipidogram are normalized, and 
the concentration of blood hormones is altered. The results of 
bariatric surgery last a long time due to reconstructive changes 
in the gastrointestinal organs. These reconstructive changes pre-
vent the patient from absorbing excessive amounts of consumed 
nutrients. 

The use of physical exercise to reduce excess weight does not 
always give good results. Besides, the patients decompensated 
state may make intensive exercise life-threatening. Bariatric sur-
gery is an effective way to fight morbid obesity. Before and after 
surgery, it is important to monitor not only the patients somatic 
health indices but also their mental well-being and to assess 
anxiety levels. However, any surgery requires indications for 
surgery and the absence of contraindications. Contraindications 
to surgery include exacerbation of gastric and duodenal ulcers, 
pregnancy, drug and alcohol addiction, severe mental illness and 
cancer, and severe irreversible changes in internal organs.

All patients after bariatric surgery require regular monitoring 
by a surgeon. Our study shows the effectiveness of three types 
of bariatric surgeries to influence the lipid spectrum as the main 
pathogenetic link of metabolic syndrome in patients with mor-
bid obesity.

THE DYNAMICS OF LIPID METABOLISM IN PATIENTS 
WITH MORBID OBESITY DEPENDING ON THE TYPE OF PERFORMED SURGERY 

Smetanin E., Outlev K., Kruchinin E., Yanin E., Zaitsev E.

Tyumen state Medical University, russia
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The purpose of the work is to determine the changes in the 
lipidogram (based on TC, LDL cholesterol, HDL cholesterol) 
as a component of the metabolic syndrome in patients suffer-
ing from morbid obesity after bariatric surgery (biliopancreatic 
bypass (BPB) surgery, LAGB, LGR).

Material and methods. The study was based on 166 clinical 
cases. Patients were divided into three groups according to the 
type of surgery. The first group consisted of 62 patients who 
underwent BD from laparotomy access, the second group con-
sisted of 68 patients who underwent LAGB, and the third group 
consisted of 36 patients who underwent LGR.

The first group included patients with an average age of 
42.7±13.4 years, with 27 male and 35 female patients. In the 
second, the average age was 36.3±14.6 years, with 19 male 
and 49 female patients. In the third group, the average age was 
38.9±12.3 years, with 13 male and 23 female patients.

The studied patients had the following features: age over 18 
years, presence of obesity with BMI between 45 and 54.9 kg/m2, 
the absence of decompensated somatic pathology, the absence 
of oncological diseases. The World Health Organization clas-
sification of obesity was used to determine the degree of obesity 
[10,15,18]. Microsoft Excel and statistical applications were 
used for statistical processing and results. For parametric indica-
tors, normally distributed, the arithmetic mean (M) and standard 
deviation (SD) was used. The Spearman method was used to 
describe the statistical correlation. The Mann-Whitney U-test 
was used to compare two independent groups. The Wilcoxon 
signed-rank test was used to compare two dependent groups on 
a quantitative or qualitative basis with a level of statistical sig-
nificance (p<0.05; p<0.01; p<0.001).

Results and discussion. BD used in medical practice since 
1972, developed by N.Scopynaro is the most effective variant of 

surgical treatment of obesity and related diseases and metabolic 
disturbances. In our study before the surgery, the level of total cho-
lesterol was 9.48±1.34 mol/l, in 1 year it equaled 4.61±0.75 mol/l, 
and in 5 years 4.34±0.70 mol/l. The level of atherogenic lipid frac-
tion also changed considerably: before the operation, LDL choles-
terol was 6.43±0.68 mol/l, in 1 year 2.54±0.31 mol/l, and in 5 years 
2.37±0.18 mol/l. Changes in TC and LDL cholesterol levels after 
BD were more rapid than after LGR and LAGB.

The tables present data on changes after BPB (Table 1), after 
LAGB (Table 2), and after LGR (Table 3).

Thus, the level of total cholesterol was 8.01±1.86 mol/L be-
fore LAGB and 8.01±1.23 mol/L after 1 year and 7.71±1.40 
mol/L after 5 years, and LDL cholesterol was 5.31±1.49 mol/L 
before the surgery, 5.3±1.29 mol/L after 1 year, and 4.5±0.72 
mol/L after 5 years. Before LGR, LDL cholesterol levels were 
5.97±0.57 mol/L, after 1 year 6.24±0.28 mol/L, after 5 years 
4.7±0.2 mol/L, and total cholesterol levels changed from 
8.88±1.39 mol/L before surgery, to 8.7±0.59 mol/L after 1 year, 
and after 5 years decreased to 7.88±1.34 mol/L.These differ-
ences can be explained by the fact that LAGB and LGR are re-
strictive procedures, but they are less effective than BD for the 
treatment of metabolic disorders.

HDL cholesterol levels were 1.15±0.17 mol/l before BD, 1 
year later 1.15±0.28 mol/l, and 5 years later 1.1±0.15 mol/l. 
Before LAGB, HDL cholesterol levels were 1.1±0.39 mol/L, 1 
year later 1.42±0.42 mol/L, and 5 years later 1.67±0.29 mol/L. 
Before gastric longitudinal resection surgery, HDL cholesterol 
was 1.13±0.19 mol/l, 1 year later 1.72±0.27 mol/l, and 5 years 
later 1.6±0.09 mol/l.

The atherogenic index was also calculated. The index was 
found to decrease after all types of operative interventions. 
However, after BD, the fastest and most significant decrease of 

Table 1. changes in lipidogram parameters in patients after BPB

M ± SD Before the surgery 1 year after the surgery 5 years after the surgery

TC, mol/l 9.48±1.34 4.61±0.75* 4.34±0.70*

LDL cholesterol, mol/l 6.43±0.68 2.54±0.31* 2.37±0.18*

HDL cholesterol, mol/l 1.15±0.17 1.15±0.28 1.1±0.15

Atherogenic index 7.24±1.95 3.01±0.38* 2.94±0.24*
note: * p <0.001 means significant differences between the nonparametric Wilcoxon test and the initial data

Table 2. changes in lipidogram parameters in patients after laGB

M±SD Before the surgery 1 year after the surgery 5 years after the surgery

TC, mol/l 8.01±1.86 8.01±1.23 7.71±1.40

LDL cholesterol, mol/l 5.31±1.49 5.3±1.29 4.5±0.72*

HDL cholesterol, mol/l 1.1±0.39 1.42±0.42* 1.67±0.29*

Atherogenic index 6.28±2.89 4.64±0.89* 3,62±0,65*
note: * p <0.001 means significant differences between the nonparametric Wilcoxon test and the initial data

Table 3. changes in lipidogram parameters in patients after lGr

M±SD Before the surgery 1 year after the surgery 5 years after the surgery

TC, mol/l 8.88±1.39 8.7±0.59 7.88±1.34

LDL cholesterol, mol/l 5.97±0.57 6.24±0.28 4.7±0.2*

HDL cholesterol, mol/l 1.13±0.19 1.72±0.27* 1.6±0.09*

Atherogenic index 6.85±1.35 4.06±0.47* 3.92±0.34*
note: * p <0.001 means significant differences between the nonparametric Wilcoxon test and the initial data
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the index was registered. After LAGB, the atherogenic index 
decreased insignificantly during the first seven months, but af-
ter significant bandage adjustments, the pace of reduction of the 
atherogenic lipid fraction and rise of HDL cholesterol increased, 
which led to a decrease of the atherogenic index.

Before BD, the level of atherogenic index was 7.24±1.95 
mol/l, after 1 year 3.01±0.38 mol/l, and after 5 years 2.94±0.24 
mol/l. Before separate gastric banding, the index was 6.28±2.89 
mol/l, after 1 year it was 4.64±0.89 mol/l, and after 5 years it 
was 3.62±0.65 mol/l. Before LGR, the level of atherogenic in-
dex was 6.85±1.35 mol/l, in 1 year 4.06±0.47 mol/l, in 5 years 
3.92±0.34 mol/l.

BD in patients with BMI 50 kg/m2 and more allows achieving 
a serious weight reduction and compensating many pathologi-
cal conditions associated with obesity. Positive postoperative 
changes in total cholesterol, LDL cholesterol, and HDL choles-
terol were observed in all studied patients.

LGR is the most common operation in clinical practice with 
a restrictive mechanism of action. However, the improvement 
of lipid metabolism parameters is less pronounced than during 
(BPB). During the LGR surgery, the ghrelin-producing part of 
the stomach is removed, which affects hormonal regulation of 
the digestive process, creating a positive metabolic effect inde-
pendent of food intake restriction.

LAGB belongs to the category of restrictive procedures. 
When analyzing the results of the study, the metabolic changes 
after LVL are similar to those of LVL. This is due to a similar 
mechanism of action.

Conclusion. In patients with morbid obesity after BPB, there 
is a normalization of the atherogenic index, which is not ob-
served in patients after LGR and LAGB. Before the BPB, the 
level of the atherogenic index was 7.24± 1.95 mol/l, after 1 year 
3.01± 0.38 mol/l, and after 5 years 2.94± 0.24 mol/l. Before 
separate gastric banding, the index was 6.28±2.89 mol/l, after 
1 year 4.64±0.89 mol/l, after 5 years 3.62±0.65 mol/l. Before 
LGR, the level of the atherogenic index was 6.85 ± 1.35 mol/l, 
after 1 year 4.06± 0.47 mol/l, after 5 years 3.92± 0.34 mol/l.

LGR is the most common surgery in clinical practice with a 
restrictive mechanism of action. However, the improvement in 
lipid metabolism is less pronounced than during BPB.

When analyzing the results of the study, the metabolic chang-
es after LVL are similar to the indicators of LVL, which is ex-
plained by a similar mechanism of action.

As a result of the work done, it can be noted that after all the 
bariatric surgeries performed, the studied indicators improved 
in patients.

The data obtained indicate that BPB is more effective than 
LAGB and LGR in the treatment of metabolic disorders in pa-
tients with morbid obesity. However, the choice of bariatric sur-
gery is strictly individual.
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SUMMARY

THE DYNAMICS OF LIPID METABOLISM IN PA-
TIENTS WITH MORBID OBESITY DEPENDING ON 
THE TYPE OF PERFORMED SURGERY 

Smetanin E., Outlev K., Kruchinin E., Yanin E., Zaitsev E.

Tyumen state Medical University, russia

The objective of the study - to determine changes in the lipi-
dogram (total cholesterol, low-density lipoprotein cholesterol, 
high-density lipoprotein cholesterol) as a component of the met-
abolic syndrome in patients suffering from morbid obesity after 
bariatric surgery (biliopancreatic bypass surgery, laparoscopic 
gastric banding, laparoscopic longitudinal gastric resection). 

The study was based on 166 clinical cases. To achieve this 
goal, patients were divided into three groups according to the 
type of surgery underground. All patients in the preoperative 
period were obese with BMI ranging from 45 to 54.9 and had 
severe abnormalities in the parameters of the lipidogram (total 
cholesterol, low-density lipoprotein cholesterol, high-density li-
poprotein cholesterol). After surgical treatment of patients with 
morbid obesity, depending on the type of surgical aid, data on 
the normalization of lipidogram parameters were obtained, but 
these changes had different dynamics of changes. Thus, athero-
genic lipid fractions significantly decreased in all patients, irre-
spective of the type of surgery. The decrease of total cholesterol 
was higher in patients who underwent biliopancreatic diversion. 
Total cholesterol decreased significantly in patients who under-
went biliopancreatic bypass surgery. 

Thus, bariatric surgeries analyzed in the study lead to normal-
ization of the lipid spectrum as a component of the metabolic 
syndrome in patients with morbid obesity.

Keywords: bariatric surgery, morbid obesity, lipid metabo-
lism, lipidogram, total cholesterol, low-density lipoprotein cho-
lesterol, high-density lipoprotein cholesterol, biliopancreatic di-
version, laparoscopic gastric banding, laparoscopic longitudinal 
gastric resection.

РЕЗЮМЕ

ДИНАМИКА ПОКАЗАТЕЛЕЙ ЛИПИДНОГО ОБМЕ-
НА У ПАЦИЕНТОВ С МОРБИДНЫМ ОЖИРЕНИЕМ 
В ЗАВИСИМОСТИ ОТ ТИПА ВЫПОЛНЕННОЙ ОПЕ-
РАЦИИ 

Сметанин Е.И., Аутлев К.М., Кручинин Е.В., Янин Е.Л., 
Зайцев Е.Ю. 

тюменский государственный медицинский университет, 
российская Федерация

Целью исследования явилось определить изменения ли-
пидограммы (общий холестерин, холестерин липопротеи-
дов низкой плотности, холестерин липопротеидов высокой 
плотности), как компонента метаболического синдрома у 

пациентов, страдающих морбидным ожирением, после ба-
риатрических операций (билиопанкреатическое шунтиро-
вание, лапароскопическое бандажирование желудка, лапа-
роскопическая продольная резекция желудка). 

Проанализированы 166 клинических случаев. В соответ-
ствии с видом перенесенной операции пациенты разделены 
на три группы. Все пациенты в предоперационном периоде 
страдали ожирением с ИМТ от 45 кг/м2 до 54,9 кг/м2 и имели 
ярко выраженные нарушения липидограммы. 

После оперативного лечения пациентов с морбидным 
ожирением в зависимости от вида оперативного вмешатель-
ства получены данные о нормализации показателей липи-
дограммы, однако показатели имели различную динамику: 
атерогенные фракции липидов достоверно понизились у 
всех пациентов вне зависимости от вида операции. Общий 
холестерин более значимо снизился у больных, перенесших 
операцию билиопанкреатического шунтирования. 

Таким образом, бариатрические операции, проанализи-
рованные в исследовании, приводят к нормализации липид-
ного спектра, как компонента метаболического синдрома, у 
пациентов с морбидным ожирением.

reziume

lipiduri cvlis maCveneblebis dinamika pacien-
tebSi morbiduli simsuqniT Catarebuli opera-
ciis tipze damokidebulebiT

e.smetanini, k.autlevi, e.kruCinini, e.ianini, e.zaicevi

tiumenis saxelmwifo samedicino universiteti, 
ruseTis federacia

kvlevis mizans warmoadgenda lipidogramis 
(saerTo qolesterini, dabali simkvrivis lipo-
proteidebi, maRali simkvrivis lipoproteidebi), 
rogorc metaboluri sindromis komponentis, 
cvlilebebis gansazRvra pacientebSi morbiduli 
simsuqniT bariatriuli operaciebis Semdeg (bi-
liopankreasuli Suntireba, kuWis laparoskopi-
uli bandaJireba, kuWis laparaskopiuli sigrZivi 
rezeqcia).
gaanalizebulia 116 klinikuri SemTxveva. paci-

entebi, Catarebuli operaciis tipis mixedviT, dai-
yo sam jgufad. yvela pacients winasaoperacio 
periodSi aReniSneboda simsuqne sxeulis masis 
indeqsiT 45 kg/m2-dan 54,9 kg/m2-mde da lipidogra-
mis mkveTrad gamoxatuli darRvevebi. 
operaciuli Carevis Semdeg pacientebSi morbi-

duli simsuqniT, Catarebuli operaciuli Carevis 
tipze damokidebulebiT, aRiniSna lipidogramis 
maCveneblebis normalizeba, Tumca, maCveneblebis 
cvlilebebs hqonda gansxvavebuli dinamika: lipi-
debis aTerogenuri fraqciebi Semcirda yvela 
pacientSi, miuxedavad operaciuli Carevis tipi-
sa; saerTo qolesterini ufro mniSvnelovnad 
Semcirda pacientebSi biliopankreasuli Sun-
tirebis Semdeg.
amrigad, kvlevaSi gaanalizebuli bariatriuli 

operaciebi gansazRvravs lipiduri speqtris, ro-
gorc morbiduli simsuqnis mqone pacientebis me-
taboluri sindromis komponentis, normalizebas.


