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 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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INVESTIGATION OF THE LEVEL OF MONOSACCHARIDES IN SALIVA OF PATIENTS 
WITH IMPAIRED CARBOHYDRATE METABOLISM

E.A. Karton1, F.H. Dzgoeva2, M.V. Shestakova2, I.G. Ostrovskaya1, Taigibov M.H3.
1Moscow State Medical and Dental University named after A.I. Evdokimova, Moscow, Russia.

2National Medical Research Center of Endocrinology, Moscow, Russia.
3Dagestan State Medical University, Makhachkala, Russia.

Abstract.
Carbohydrate metabolism disorder is a severe systemic disease 

leading to the development of a full range of metabolic disorders, 
accompanied by obesity, vascular pathology, connective tissue 
damage. Therefore, a range of activities is very important for 
such patients, which allows you to reduce blood glucose levels. 
These procedures include dietary nutrition, moderate load, 
reduced stress, and, if necessary, gastric surgery is performed to 
reduce food drive, and, as a result, reduced body weight.

Objective: Investigate glucose, fructose, and galactose levels 
in saliva of patients with impaired carbohydrate metabolism and 
establish a relationship with blood plasma parameters.

Materials and methods: Saliva samples obtained from 38 
patients: patients with DM-2, patients with DM-2 and obesity 
after bariatric surgery, patients with prediabetes, obesity, and 
impaired glucose tolerance. The control group made up of 
healthy volunteers who denied having somatic pathology. Within 
the framework of the study, a protocol was formed containing 
the values   of anthropometric indices and assessments of body 
parameters, the results of the study of lipid and carbohydrate 
spectrum parameters in plasma. Saliva samples calculated for 
salivation rate, saliva pH, and glucose, fructose, and galactose 
in μg/ml determined by high-liquid chromatography.

Results: Showed that saliva of patients with diabetes mellitus 
type 2 showed significantly (p < 0.05) low level of fructose, 
patients with glucose tolerance significantly (p < 0.05) high 
galactose content, and patients with diabetes mellitus type 2 
after bariatric surgery maximum (p < 0.05) amount of glucose.

Conclusions: In saliva, the content of monosaccharides is 
determined, but their amount is small and requires the use of 
highly sensitive methods. Differences in the quantitative and 
qualitative content of monosaccharides in saliva are determined 
by the type of carbohydrate metabolism disorder.

Key words. Saliva, glucose, fructose, galactose, carbohydrate 
metabolism disorders.
Introduction.

Violation of carbohydrate metabolism is a serious problem 
for medical professionals. In patients with a history of impaired 
carbohydrate metabolism, oral pathology is associated with 
uncontrolled glucose levels [1-11].

Glucose is a monosaccharide that can easily diffuse through the 
semipermeable membrane of cells and, therefore, be detected 
in saliva. The presence of glucose in saliva in patients with 
diabetes mellitus is associated with diabetic membranopathy, 
which develops due to changes in the basement membrane of 
blood vessels, which contributes to the entry of more glucose 
molecules into the oral cavity [5,9]. In the salivary glands, active 
glucose transport is carried out by paracellular and intercellular 
pathways [11], and as a result of hormonal or cellular regulation 

disorders, glucose transport from the salivary gland duct cells 
increases [4,7,10]. With hyperglycemia, an increase in glycation 
products occurs, which are formed by binding glucose to protein 
and lipid components of the intercellular matrix, which leads 
to a change in the basement membrane and, consequently, to 
endothelial dysfunction [2]. It has been suggested that increased 
permeability of the basement membrane in diabetes mellitus 
may lead to increased intake of blood serum components into 
saliva from gingival fluid [1]. 

Currently, there is an increased interest in the use of saliva as 
a diagnostic fluid, because the steroids, antibodies, hormones, 
some medications, etc. present in saliva are determined by 
various methods. Another advantage of saliva is that samples 
are easy to collect and store [9]. A positive correlation was 
obtained between the amount of glucose in saliva and its level 
in the blood [2,3,1 0].In vivo and in vitro experiments with 
dental plaque, saliva sediment and pure cultures of oral bacteria 
revealed that most oral microorganisms have more glycolytic 
than galactolytic ability [8].

In connection with the above, the transport and metabolism of 
glucose in the oral cavity is more or less studied, but there are 
no studies on other monosaccharides - fructose and galactose.

The aim of the study was to investigate the clearance of 
glucose, fructose and galactose in the saliva of patients with 
impaired carbohydrate metabolism and to establish a relationship 
with blood plasma parameters.
Materials and methods.

Saliva samples were obtained from 38 patients (10 men and 
18 women) with concomitant diseases (average age 44.7±1.57 
years) undergoing inpatient treatment for the underlying 
disease at the Federal State Budgetary Institution "NMRC 
of Endocrinology" of the Ministry of Health of the Russian 
Federation. On the basis of visual, instrumental and laboratory 
examination by the attending physician, a diagnosis was made, 
and appropriate treatment was prescribed. Patients received 
a memo about the study and signed an informed consent for 
outpatient treatment. All patients were divided into 3 groups: 
patients with type 2 diabetes mellitus (DM-2) (n = 13); patients 
with DM-2 and obesity after bariatric surgery (BS) (DM-2+BS) 
(n = 12); patients with prediabetes, obesity, and impaired glucose 
tolerance (IGT) (n = 13). The control group (CG) consisted 
of 13 healthy volunteers (4 men and 6 women), average age 
41.2±1.22 years who denied the presence of somatic pathology. 

Anamnesis was collected from the subjects and a number of 
studies were conducted. As part of the study, a protocol was 
formed containing the values of anthropometric indices and 
estimates of body parameters. Glucose levels (mmol/L) in fasting 
blood plasma were determined in all participants by hexokinase 
method; the amount of triacylglycerols (CBC), (mmol/L), high–
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density lipoprotein cholesterol (HDL cholesterol, mmol/L), low-
density lipoprotein cholesterol (LDL cholesterol, mmol/L) - by 
spectrophotometric method, the amount of insulin (mkU/ml) 
was determined by the method of immunochemiluminescence 
analysis; the degree of hemoglobin glycation (HbA1c) as 
a percentage was determined by the immunoturbidimetric 
method. The atherogenicity coefficient (CA) was calculated by 
the formula: CA = LDL/HDL cholesterol. The insulin resistance 
index (HOMA-IR, Homeostasis Model Assessment of Insulin 
Resistance) was calculated using the formula: HOMA-IR = 
fasting glucose (mmol/l) x fasting insulin (mkU/ml): 22.5. 

The collection of mixed saliva was carried out on an empty 
stomach, for 5 minutes in the interval from 9.00 to 10.00 am, 
without stimulation, by spitting into a plastic measuring tube. 
On the eve before collecting saliva, all patients were advised not 
to drink alcoholic beverages, and immediately before taking it, 
not to smoke and not to take medications. In saliva samples, its 
quantity was determined and the rate of salivation in ml/min was 
calculated, and the pH of saliva was measured with a portable 
potentiometer "Hanna" ("Hanna Instruments", Germany). In 
the obtained saliva samples, the amount of monosaccharides – 
glucose, fructose and galactose in mcg/ml was determined. 

Before the study, saliva samples were diluted 10 times 
with acetonitrile (Panreac, HPLC grade, Spain). The HPLC-
MS-MS system consisting of a Dionex Ultimate 3000 
liquid chromatograph and an ABSciex Qtrap 3200 mass 
spectrometric detector (AB Sciex, Canada) were used for the 
job. Chromatographic separation was performed on a Shoedex 
Asahipak NH2P-50 2D column (150 mm × 2.1 mm; 3 microns). 
Chromatograms for the determination of monosaccharides were 
obtained in a gradient mode at flow rates from 0.3 to 0.5 ml/
min. and the content of acetonitrile from 94 to 60 % according 
to the following program: 0-8 min. 94 % B; 8-9 min. 94 – 60 % 
B; 9-14 min. 60% B; 14-15 min. 60-94 % B; 15-20 min. 94 % 
B. The volume of sample input was 10 µl. Mass spectrometric 
detection was carried out using electrospray ionization, in the 
mode of registration of negatively charged ions at the following 
parameters: ion source temperature 350 ° C, voltage at the 
atomizing capillary 4500 V, gas pressure for atomizing the 
mobile phase in the ion source 30 psi, drying gas pressure 40 
psi, decasterization potential 20 V. The monitoring mode of 
selected ionic reactions (MRM) was used for the analytes. The 
results were measured in mcg/ml.

The results were processed by the method of variational 
statistics using the Student's T-test, the Mann-Whitney U test, 
and Spearman (R) correlation analysis. The data are ¬presented 
in the form of arithmetic averages and the error of the mean (M 
± m). The significance level at p<0.05 was considered reliable.
Results.

A study of blood plasma parameters of patients with impaired 
carbohydrate metabolism showed that the level of glycated 
hemoglobin HbA1c and glucose levels were significantly 
(p<0.05) high in the groups with DM-2 and DM-2+ BS, whereas 
in the group with IGT  their values did not differ (p>0.1) 
from the data the control group (Table 1). Insulin indices and 
the insulin resistance index in blood plasma were unreliably 
(p>0.05) higher in the group of patients with Glucose tolerance 
breach due to two patients who had high blood insulin levels 
equal to 36 and 44 µed/ml.

Indicators of the lipid spectrum in blood plasma showed that 
in patients with impaired carbohydrate metabolism, the ratio of 
low-density lipoprotein cholesterol in plasma to high-density 
lipoprotein cholesterol is higher. High values of CBC in blood 
plasma were detected in the group of patients with DM-2. The 
atherogenicity coefficient was significantly (p<0.05) higher in 
all groups of patients with impaired carbohydrate metabolism 
compared with its indicator in the control group.

In the group of patients with DM-2, the rate of salivation did 
not differ from the values obtained in the control group, and 
in the groups with DM-2+BS and Glucose Tolerance Breach 
was significantly (p<0.05) lower, which indicates a pronounced 
hypofunction of the secretory activity of the salivary glands 
(Table 2).

The hydrogen index (pH) of saliva in the DM-2+BS and 
Glucose  groups did not significantly (p>0.1) differ from the 
data of the control group. However, in the group of patients 
with DM-2, its values were significantly (p<0.05) lower, which 
usually indicates acidosis, which may be the cause of caries, 
halitosis, and inflammation of periodontal tissues. 

A study of the level of monosaccharides in saliva showed that 
in the group of patients with DM-2, a significantly (p<0.05) 
low level of fructose was detected. In the saliva of patients with 
HTG, on the contrary, a significantly (p<0.05) high galactose 
content is detected, and in patients with DM-2+BS and IGT the 
maximum (p<0.05) amount of glucose is detected.

Blood plasma indicators

Patient groups

DМ-2
(n=13)

DМ-2+BS
(n=12)

Glocose tolerance 
breach
(n=13)

Complete blood count
(n=13)

HbA1c (%) 6,58±0,44* 6,25±0,43* 5,40±0,17 5,50±0,17
Glucose (mmol/l 7,92±0,89* 6,24±0,39* 5,36±0,15 4,85±0,28
Insulin (mkU/ml) 5,50±0,01 6,88±1,37 19,8±3,79 9,05±1,78
CBC (mmol/l) 2,51±0,54* 1,62±0,19 1,40±0,24 1,27±0,23
HDL CHOLESTEROL (mmol/L) 1,36±0,11 1,21±0,10 1,56±0,17 1,90±0,34
HDL CHOLESTEROL (mmol/L) 3,95±0,61* 3,34±0,29* 3,72±0,39* 2,24±0,22
Blood Count 3,03±0,55* 2,87±0,39* 2,72±0,56* 1,18±0,21
HOMA-IR 1,62±0,13 2,11±0,47 4,83±1,00 2,02±0,41
*Note: the values are reliable according to the Mann-Whitney U test criterion at p<0.05 relative to the control group.

Table 1. Blood plasma values in the groups of subjects (M ± m).
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Correlation analysis showed a direct, highly reliable (p<0.001) 
relationship between the level of glucose in saliva and the 
content of HbA1c and CBC in blood plasma (Figure 1).
Discussion.

Indicators of carbohydrate and lipid metabolism of patients 
showed that the predominant sign of DM-2 is hyperglycemia 
due to excessive glucose production by the liver and insulin 
resistance [6]. There is a connection between the control of blood 
glucose levels and its effect on lipids through the intersection 
of metabolic pathways with the formation of acetyl-CoA [8]. 
Insulin resistance in adipose tissue also contributes significantly 
to hyperglycemia, since adipose tissue is the main storage site 
for gluconeogenic substrates and energy, such as fatty acids and 
glycerin. Increased lipolysis may enhance gluconeogenesis in the 
liver. In addition, pathologically increased influx of fatty acids into 
the liver causes an aberrant increase in intracellular lipids, which 
leads to hyperglycemia, as well as diabetic dyslipidemia associated 
with an increased risk of cardiovascular diseases [2].

The determination of fructose, glucose, and galactose 
monosaccharides in saliva by high-performance liquid 
chromatography showed their presence in saliva. However, 

their number varied depending on the severity of the disease. At 
the initial stage of impaired glucose tolerance, differences in the 
content of galactose and glucose in saliva were observed. With 
the development of diabetes mellitus, an increase in the level 
of glucose in the blood and saliva coincided with a significant 
decrease in the level of fructose in saliva, which is probably due 
to the peculiarities of dietary nutrition. After bariatric surgery in 
patients with diabetes mellitus and obesity, the highest level of 
glucose in saliva may be mediated by the energy demand of cells 
for glucose caused by stress of the body in response to changes 
in eating habits. Nevertheless, an increased content of fructose 
and galactose in saliva in patients with impaired carbohydrate 
metabolism can reduce the development of dental caries, since 
fructose and galactose are not metabolized in the oral cavity by 
bacteria [7]. Unlike glucose, the use of fructose reduces the risk 
of dental caries by a third [8].
Source of funding.

R&D "Impact on the senses (sense of smell and taste) and 
microbiocenosis of the gastrointestinal tract in order to regulate 
appetite, weight and glycemia in type 2 diabetes mellitus" (reg. 
no. 123021300168-7

Patient groups Vsal
(ml/min) Saliva pH Fructose Galactose Glucose

DМ-2 (n=13) 0,36±0,08 5,71±0,21* 0,31±0,08* 3,06±0,78 4,75±1,79*
DМ-2+BS (n=12) 0,28±0,01* 6,29±0,30 0,92±0,57 2,98±0,85 8,01±2,74*
IGT (n=13) 0,27±0,04* 6,11±0,14 0,83±0,35 4,79±1,47* 7,73±3,56*
CG (n=13) 0,36±0,05 6,18±0,14 0,83±0,49 2,73±0,10 3,36±1,08

Table 2. Salivation parameters and the level of monosaccharides (mcg/ml) in the saliva of the subjects (M±m).

*Note: the values are reliable according to the Mann-Whitney U test criterion at p<0.05 relative to the control group.

Figure 1. Graphical representation of the relationship of salivary glucose with HbA1 and CBC (ТАГ) in blood plasma parameters in patients with 
metabolic disorders.
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ИССЛЕДОВАНИЕ УРОВНЯ МОНОСАХАРИДОВ 

В СЛЮНЕ У ПАЦИЕНТОВ С НАРУШЕНИЯМИ 
УГЛЕВОДНОГО ОБМЕНА
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Нарушение углеводного обмена является тяжелым 
системным заболеванием приводящем к развитию 
полного спектра метаболических нарушений, 
сопровождающегося ожирением, сосудистой патологией, 
соединительнотканными повреждениями. Поэтому для 
таких пациентов очень важен спектр мероприятий, который 
позволяет снизить уровень глюкозы в крови. Эти процедуры 
включают диетическое питание, умеренная нагрузка, 

снижение стрессов, а при необходимости проводятся 
хирургические вмешательства на желудке для снижения 
пищевого влечения, и, как следствие, уменьшения массы 
тела.

Цель исследования. Исследовать уровень глюкозы, 
фруктозы и галактозы в слюне пациентов с нарушениями 
углеводного обмена и установить взаимосвязь с 
показателями плазмы крови.

Материалы и методы. Образцы слюны были получены 
у 38 пациентов: пациенты с сахарным диабетом тип 2 (СД-
2), пациенты с СД-2 и ожирением после бариатрической 
операции, пациенты с преддиабетом, ожирением и 
нарушением толерантности к глюкозе. Контрольную группу 
составили 13 здоровых волонтеров, отрицающие наличие 
у них соматической патологии. В рамках исследования 
формировался протокол, содержащий значения 
антропометрических индексов и оценок параметров 
тела, результаты исследования показателей липидного и 
углеводного спектра в плазме крови. В образцах слюны 
определяли рассчитывали скорость слюноотделения, рН 
слюны и методом высокожидкостной хроматографии 
определяли количество глюкозы, фруктозы и галактозы в 
мкг/мл.

Результаты показали, что в слюне пациентов с сахарным 
диабетом тип 2 выявлен достоверно (р<0,05) низкий 
уровень фруктозы, у пациентов с толерантностью к глюкозе 
достоверно (р<0,05) высокое содержание галактозы, а у 
пациентов с сахарным диабетом тип 2 после бариатрической 
хирургии максимальное (р<0,05) количество глюкозы.

Выводы. В слюне определяется содержание 
моносахаридов, но количество их невелико и требует 
применения высокочувствительных методов. Отличия 
в количественном и качественном содержании 
моносахаридов в слюне определяются типом нарушения 
углеводного обмена.

Ключевые слова: слюна, глюкоза, фруктоза, галактоза, 
нарушения углеводного обмена.

განაახლეთ
ნერწყვში მონოსაქარიდების დონის შესწავლა 

ნახშირწყლების მეტაბოლიზმის დარღვევების მქონე 
პაციენტებში

ე.ა. მუყაო1, ფ.ჰ.ძგოევა2, მ.ვ.შესტაკოვა2, ი.გ. 
ოსტროვსკაია1, ტაიგიბოვი მ.ხ3.

1მოსკოვის სახელმწიფო მედიცინისა და 
სტომატოლოგიის უნივერსიტეტი მ.ვ. ა.ი. ევდოკიმოვა, 
მოსკოვი, რუსეთი

2ენდოკრინოლოგიის ეროვნული სამედიცინო 
კვლევითი ცენტრი, მოსკოვი, რუსეთი

3დაღესტნის სახელმწიფო სამედიცინო უნივერსიტეტი, 
მახაჩკალა, რუსეთი

ნახშირწყლების მეტაბოლიზმის დარღვევა არის 
მძიმე სისტემური დაავადება, რომელიც იწვევს 
მეტაბოლური დარღვევების სრული სპექტრის 
განვითარებას, რომელსაც თან ახლავს სიმსუქნე, 
სისხლძარღვთა პათოლოგია და შემაერთებელი 
ქსოვილის დაზიანება. ამიტომ, ასეთი პაციენტებისთვის 
ძალზე მნიშვნელოვანია აქტივობების მთელი რიგი, რაც 
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საშუალებას იძლევა შემცირდეს სისხლში გლუკოზის 
დონე. ეს პროცედურები მოიცავს დიეტურ კვებას, 
ზომიერ ვარჯიშს, სტრესის შემცირებას და, საჭიროების 
შემთხვევაში, კუჭის ქირურგიას საკვებისადმი 
ლტოლვის შესამცირებლად და, შედეგად, სხეულის 
წონის შესამცირებლად.

კვლევის მიზანი. ნახშირწყლების ცვლის დარღვევის 
მქონე პაციენტების ნერწყვში გლუკოზის, ფრუქტოზის 
და გალაქტოზის დონის შესწავლა და სისხლის პლაზმის 
პარამეტრებთან კავშირის დადგენა.

მეთოდები. ნერწყვის ნიმუშები აღებული იქნა 38 
პაციენტისგან: პაციენტები ტიპი 2 დიაბეტით, პაციენტები 
ტიპი 2 დიაბეტით და სიმსუქნე ბარიატრიული ოპერაციის 
შემდეგ, პაციენტები პრედიაბეტით, სიმსუქნით და 
გლუკოზის ტოლერანტობით. საკონტროლო ჯგუფი 
შედგებოდა ჯანმრთელი მოხალისეებისგან, რომლებიც 
უარყოფდნენ სომატური პათოლოგიის არსებობას. 
კვლევის ფარგლებში ჩამოყალიბდა პროტოკოლი, 
რომელიც შეიცავს ანთროპომეტრიული მაჩვენებლების 
მნიშვნელობებს და სხეულის პარამეტრების შეფასებას, 
სისხლის პლაზმაში ლიპიდური და ნახშირწყლების 
სპექტრის მაჩვენებლების შესწავლის შედეგებს. 
ნერწყვის ნიმუშებში გამოითვლებოდა ნერწყვის 

სიჩქარე, ნერწყვის pH და გლუკოზის, ფრუქტოზის 
და გალაქტოზის რაოდენობა მკგ/მლ-ში განისაზღვრა 
მაღალი სითხის ქრომატოგრაფიით.

შედეგებმა აჩვენა, რომ მე -2 ტიპის შაქრიანი დიაბეტის 
მქონე პაციენტების ნერწყვში გამოვლინდა ფრუქტოზის 
მნიშვნელოვნად (p<0.05) დაბალი დონე, გლუკოზის 
ტოლერანტობის მქონე პაციენტებში გამოვლინდა 
მნიშვნელოვნად (p<0.05) მაღალი გალაქტოზის 
შემცველობა, ხოლო ბარიატრიული ოპერაციის შემდეგ 
მე -2 ტიპის შაქრიანი დიაბეტის მქონე პაციენტებში 
გამოვლინდა გლუკოზის მაქსიმალური (p<0.05) 
რაოდენობა.

დასკვნები. მონოსაქარიდების შემცველობა 
განისაზღვრება ნერწყვში, მაგრამ მათი რაოდენობა 
მცირეა და მოითხოვს უაღრესად მგრძნობიარე 
მეთოდების გამოყენებას. ნერწყვში მონოსაქარიდების 
რაოდენობრივი და ხარისხობრივი შემცველობის 
განსხვავებები განისაზღვრება ნახშირწყლების 
მეტაბოლიზმის დარღვევის ტიპით.

საკვანძო სიტყვები: ნერწყვის, გლუკოზის, 
ფრუქტოზის, გალაქტოზის, ნახშირწყლების ცვლის 
დარღვევა.
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