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Annotation The article states that the development of insulin resistance is influenced by many parameters, however,
one of the first of it is the increased weight. The main parameter that characterizes the degree of obesity is the body mass in-
dex. There is a direct correlation between body mass index and the probability of diabetes developing. Diabetes is a part of
symptoms called the metabolic syndrome. The comparative analysis of makronutrient composition of diabetes patient’s diets
and healthy individuals recommended daily intakes were made. Thus, for patients with diabetes it is necessary to reduce over-
all caloric intakes by fat and carbohydrates. It is recommended to reduce total fats by reducing saturated fatty acids at the same
time to increase the content of omega-3-fatty acids. It is shown that the consumption of foods with dietary fiber (40 — 50 grams
per day), reduces the immediate response of insulin up to 25 — 50 %, and has a positive effect on blood glucose and lipids in
the blood.
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IOPIBHAHHA AKICHOI'O MAKPOHYTPIEHTHOI'O CKUIALY
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AHoTamnist Y crarTi 3a3HaueHo, 110 NPOoQiIaKTUKY 1 JTiKyBaHHs Aiadety Il TMmy HEoOXinHO 3/iHCHIOBATH, B TOMY YHC-
Ji, 32 paXyHOK peryJIloBaHHsS PeKHUMIB XapuyBaHHsA. Ha pO3BUTOK Pe3HCTEHTHOCTI O IHCYIiHY BIUIMBAIOTh 0araTto YMHHMKIB,
OJIHaK, OJHAM 3 NEPUINX € MiJBHIIeHA Maca Tija. OCHOBHUM IOKa3HHKOM, SIKMH XapaKTepHU3ye CTYIIHb OXHUPIHHS, € iHACKC
MacH Tina. IcCHye mpsiMa KOpeIsIist MiX MMOKa3HUKOM MacH Tijlla Ta KIMOBIPHICTIO PO3BHTKY IyKpoBoro miadety. LlykpoBwuii mia-
0eT BXOIUTH O CHMIITOMOKOMIUIEKCY, METa0OIIYHOTO CHHApOMY. IIpoBeneHunii mOpiBHAIBHUI aHai3 MaKpOHYTPi€EHTHOTO
CKJIaJly PeKOMEH/IOBAaHUX J000BUX HOPM 3 PeXKUMaMH XapuyBaHHS XBOPHUX Ha Iykpouii niader II tumy. Tak, a1 XBOpUX Ha
IyKpOBHii fiabeT HeoOXiJHO 3HIKYBATH 3arajbHy T0OOBY KaJOPIIHICTH 3a paXyHOK XXHpIB Ta ByIIeBoiB. PekOMEHI0OBaHO y
peXHUMi XapuyBaHHS 3HU3UTH MAcOBY YacTKy JKHPIB 3 HACHYCHUMH >KUPHMMH KHCIOTAaMHU Ta XXHPIB y TpaHC KoHpirypauii,
BOJHOYAC IiJIBUIIUTH BMICT OMera-3-)KMPHUX KUCIOT. [Toka3aHo, 10 BKMBaHHS BYIJICBOJHUX HNPOIYKTIB 3 XapYOBOIO KIIITKO-
BUHOIO (40 — 50 r Ha 100y, NepeBaXHO PO3YUHHOIO), 3HIKY€E MUTTEBY BiJIOBiAb iHCYIiHY Ha 25 — 50 %, NO3UTHBHO BILIMBA€E
Ha PiBEHb TIIIOKO3M Ta JIMiAIB y KPOBI.

KurouoBi ciioBa: mykpoBuii giabet APyroro THILY, iHCYJIiHOPE3UCTCHTHICTh, METAa0OIIUYHINA CHHIPOM, 1HAEKC MacH Ti-
J71a, TIKeMiYHe HABaHTaKCHHS, PSKUM XapuyBaHHS.
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Introduction increase by the half. The second type diabetes is 85 —
o 90 % of all types of diabetes.
20 years ago there were only 30 million people The second type diabetes is also called insulin-

with diagnqsis <<diabete§>>. Nowadays, according Fo'the dependent diabetes, or elderly person’s diabetes. Now,
WHO, their amount increased up to 347 million.  however, every year the disease damages people in

Experts predict that in 2030 diabetes will be the more young age, so the scope of the discase were
seventh leading cause of death in the world. Over the  developed from 35 years [1].

next 10 years the number of deaths from diabetes will The second type diabetes is the metabolic
disease, which characterized by chronic hyperglycemia
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that occurs by a lack of insulin action in tissues. This is
called insulin resistance. It’s a state when in the blood
there is a normal or increased amount of insulin, but
the cells are insensitive to it. In this case, as in the case
of insulin lack, the glucose flow into the cell is
reduces, and, accordingly, blood glucose increases [2].

Analysis of recent research and publications

There are many factors that influence on the in-
sulin resistance development, but scientists tied for the
first place the increased body weight. The main indica-
tor that characterizes the obesity degree is the body
mass index.

The body mass index is the indicator, which al-
lows to estimate the degree of correspondence between
the weight and the hight, and, thus, indirectly estimate
is there lack of weight, is there normal weight or is
there overweight (obesity). There were shown a corre-
lation between the body mass index (BMI) and the
probability of the second type  diabetes
development [3].
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Fig. 1. The correlation between the body mass index
(BMI) and the probability of the second type
diabetes development [3]

Now begins to spread, so-called Western world
disease — the metabolic syndrome (MS). This syn-
drome includes several diseases (Fig. 2). Thus, in 2005
at the International Congress of diabetes and MS in
Berlin and at the 75 Congress of the European Society
of Atherosclerosis in Prague they were offered the fol-
lowing criteria for the MS diagnostic:

1. The waist circumference for adult women more than
80 cm, for men — more than 94 cm.

2. The lipoproteids less than 0,9 mmol/dm’® and
1,1 mmol/dm’ respectively for women and men.

3. The serum triglycerides lower than 1,7 mmol/dm’.

4. Blood pressure more than 130/85 mm.m.

5. The glucose in the blood plasma more than
5,6 mmol/dm’.
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Fig. 2. Components of the metabolic syndrome

The purpose of the article

Therefore the second type diabetes is the part of
the metabolic syndrome and depends on the body
weight. According to the opinion of Enfeldt and
others [4], the global increase in the body weight and
the MS spreading in the world are particularly active
since the majority of scientific community proclaimed
the need to reduce the fat amount in the diet,
simultaneously called them as the main factor for
cardiovascular disease. This, consequently, increases
the number of carbohydrates in a diet as a result of
daily calorie content compensation. Food industry
quickly adaptes to current dietary recommendations: to
provide new lowfat products with the pleasant taste in
their recipes they add sugars, flavors enhancers and
other artificial ingredients. So now we are seeing a
significant imbalance in diet towards increasing mass
fraction of sugar and flour, which correspondingly
increase the level of glucose in the blood. As a result,
insulin level increases and contributes to the high rate
of appetite and increasing of the body fat. The diet with
a big amount of carbohydrates is a risk area for people
who genetically predisposed to diabetes. At first
scientists do not correlate clinical signs with the diet,
then, recently, more researchers say that diabetes (as a
part of the MS) is the result of the nutrient
imbalance [5].

The purpose of the article is to determine
changes (in makronutrient composition) which should
be made in the risk category people’s diet for the
prevention and treatment of the second type diabetes.

The analysis of nutrient deficient factors in the
second type diabetes’ prevention and treatment

The term “Recommended Daily Intakes” was
introduced in 1968 in America, as a basis for the diet
developing for relatively healthy people. The diet is the
qualitative and quantitative characteristic of the nutri-
tion, which includes the number and time of meals and
division it due to calorie and chemical composition [5].

Elaboration of the scientifically based diet for
the treatment and prevention of the second type diabe-
tes is the important task, because the disease preva-
lence in the world has a constant tendency to increase,
and also it has complex flow. It is recommended for
the patients to take meal according to the ninth regime.
In the regime describing there is a list of permitted and
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prohibited products, methods of thermal processing of
it and day menu examples divided on partitive meal.
Diabetes is a disease that requires periodic sanatorium
visits. In sanatorium they make a generalized diet, ac-
cording to the ninth regime, which deferens by the
mass fraction of main makronutrien from the RDA of
healthy persons. This diet usually is general and does
not take into account individual physiological
characteristics of the patient.

It is known [7] that the greater the dehydration
of the organism is, the lower its ability to make insulin.
So in addition to overviewing patient’s diet, it is neces-
sary to make recommendations for the drinking regime
as well.

In Table 1 there are the nutrients recommended
for healthy persons’ daily intakes and diet for persons
who are suffering from diabetes due to the latest
achievements in nutrition science. The numerical val-
ues are given for people with similar physiological data
to make the comparison easier.

Table 1 - Recommended nutrient composition of the
healthy persons’ diet and the diet for patients with
the diabetes [6]

The daily People suffering Healthy
intakes, g from th? second persons
i type diabetes

Protein 100-110 100
Fats 75 -80 100
Carbohydrates 300 — 350 400 — 450
Salt 12 15
Free liquid, dm’ 1,5 1,5
Energy value, 5400 2500 | 2900 - 3300
kcal

The protein amount in both diets is almost
identical, the amount of fats and carbohydrates in the
patients diet reduced on 20— 25g and 100g
respectively. The ninth diet gives only recommenda-
tion about the total amount of the makronutrients and
doesn’t explain their quality composition.

According to the latest scientific concepts, in
the consumption of protein products, preference should
be given to products with a complete amino acid com-
position, which have a limited number of limited ami-
no acids. The certain amino acids have special im-
portance in reducing the risk of diabetes. Thus, glycine
stimulates pituitary function and glucagon synthesis,
increases the glucose formation from glycogen in cells;
valine and isoleucine activate glycogen synthesis and
involved in insulin secretion. Insulin effect on metabo-
lism has arginine. Tryptophan is a predecessor to the
formation of serotonin, melatonin, hormones that are
involved in the regulation of food behavior, carbohy-
drate and protein metabolism; synthesis and activity of
insulin; also has antioxidant properties [8].

Diabetics are more often than healthy people
suffering from atherosclerosis, heart attacks and
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strokes (related components of the MS). The cholester-
ol profile of patients with diabetes is usually worse
than average healthy people have in the same age.
Consumption of saturated fat in big amount and rela-
tive deficiency of the essential fatty acids in the diet
leads to an increased risk of diabetes and cardiovascu-
lar complications. This kind of diet reduces the mobili-
ty of the cell membrane, which in turn causes a contra-
vention in binding of insulin with receptors on the
membranes and/or weakening its action.

To reduce the risk of diabetes, it is neces-
sary [8]:

- to reduce the intakes of saturated fatty acids;

- to minimize the fat intakes in trans configura-
tion;

- to balance the intakes of essential fatty acids
(linoleic and a-linolenic), by increasing the a-linolenic
acid amount;

- to increase the intakes of omega-3-fatty acids
(alpha-linolenic, eicosapentaenoic, dokozaheksayenic).

For persons with diabetes metabolic conver-
sions of PUFAs have defects. With the increase of the
omega-3-fatty acids in the membrane lipids composi-
tion increases the sensitivity of cell receptors to the in-
sulin and consequently reduces hyperinsulinemia [9].
The recommended ratio of omega-3 and omega-6 fatty
acids is 1:5. The daily intakes of omega-3-fatty acids
are about 2 grams, of omega-6 acids— up to 10
grams [10].

For patients with diabetes the most attention should
be paid to the carbohydrate composition of food products.
Moreover, at almost all developed countries, carbohydrates
are the main part of the population’s diet.

Patients with diabetes are not recommended to
consume refined carbohydrates in amount that exceeds
20 — 30 grams per day. To characterize carbohydrate
food that breaks down to glucose there is an indicator
which is called «glycemic index». The faster product
breaks down to glucose, the higher its glycemic index
is. For standard it is recommended to take glucose,
glycemic index of which is equal to 100 units. All
other nutrients are compared to the glucose glycemic
index. There is a general recommendation for patients
with diabetes: to eat foods with a low glycemic index.

A diet which contains foods with high glycemic
index, slows food evacuation from the stomach,
reduces the adsorption of glucose in the intestinal tract,
stimulates the secretion of insulin, leptin and resistin,
increases the cells tolerance to glucose and
insulinresistance. Vice versa, using products with a low
glycemic index is not accompanied with negative
effects listed above [11]. It should be noted that the
term «glycemic index» was introduced several decades
ago and is regarded as a constant. However, recent sci-
entific research at the Weizmann Institute [12] showed
that the quantitative value of glycemic index can vary
depending on the biological characteristics of the
individual organism. In addition, the glycemic index
takes into account only organism response to product’s
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simple carbohydrates and does not takes into consider-
ation the total amount of them. For this purpose there is
an indicator which is called «glycemic load», it is
calculated by multiplying the glycemic index and the
total amount of carbohydrates (expressed in percents).

Conducted studies [3] establish the relationship
between the second type diabetes development proba-
bility and the amount of consumed fiber and the gly-
cemic load (Fig. 3).
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Fig. 3. The impact of glycemic load and the con-
sumed fiber level on the probability of second type
diabetes development

For basic point for all indicators it was set the
level «one». It was shown that the best therapeutic ef-
fects were achieved by increasing the amount of fiber
in the food regime and by the consumption of food
with a low glycemic load [13]. Daily consumption of
foods with dietary fiber (40 — 50 grams per day) reduc-
es the immediate response of insulin up to 25— 50 %
and has positive effect on blood glucose and lipids in
the blood. Soluble dietary fiber prevent the
development of hyperglycemia. At the basis of
inhibiting the absorption of mono- and disaccharides in
digestive tract there is a formation by soluble dietary
fiber, the gelatinous solution, that complicates the
assimilation of those carbohydrates. There is also hy-
pothesis about the competitive relationship between the
water-soluble dietary fiber and simple carbohydrates
for the transport proteins and enzymes that are in-
volved in metabolism of food carbohydrate-contain

References:

substrates [14]. The most pronounced hypoglycemic
effect has guar gum. We also know that amylopectin
improves cells’ insulin sensitivity much more than the
pectin does [8].

Conclusions

Based on the analysis and synthesis of the
scientific literature it was shown the relevance of
rational nutrition for the prevention and treatment of
the second type diabetes. The concept of food systems
properties’ targeted regulation is based on a clear bal-
ance of diet’s compounds. A comparative analysis of
the RDA diet and the diet of patients with the second
type diabetes’ makronutrient compound were held.
Thus, for patients with diabetes it is necessary to
reduce the total diet calorie intakes by fat and
carbohydrates. The recommended rate of protein
should be followed. Regarding to the protein quality
compound were shown that preference should be given
to products with a complete amino acid composition,
which have a limited number of limited amino acids. It
is recommended to reduce fat with saturated fatty acids
and fats in trans configurations simultaneously increase
the content of omega-3-fatty acids (alpha-linolenic,
eicosapentaenoic, dokozaheksayenic). The total
amount of carbohydrates should be reduced by de-
creasing the reducing sugars mass fraction. In addition,
it is necessary to monitor the presence in menu of sick
and risk group person’s the products with dietary fiber
(40 — 50 grams per day, preferably soluble one), which
reduce the immediate response of insulin by 25 — 50 %
and have a positive effect on blood glucose and lipids
in the blood. Therefore, further tasks should be to
select the products assortment for providing
recommendations for the rational and adequate diet for
people who are in the second type diabetes risk group.
In a process of diet components selection much
attention should be paid to using of the different raw
materials, that characterized by rational combination of
ingredients, to develop and improve the technology of
manufacturing variety of high quality food products.
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AHHOTanus. B crarbe mokazaHo, 4To NpopuIaKTUKY U jedeHue auadera Il Tuma HE0OXOIUMO OCYIIECTBIATH, B TOM
4ycie, 3a CYeT PEryJIMpoBaHUs PEKUMOB NUTaHusA. Ha pa3BuTHe pe3UCTEHTHOCTU K MHCYJIMHY BIMSAIOT MHOTUE IIOKa3aTelly,
OJIHAKO, OJJHUM M3 IIE€PBbIX SBJISETCS MOBbIIEHHAs Macca Teaa. OCHOBHBIM IIOKA3aTelIeM, XapaKTEPU3YIOIUM CTEIIEHb OXKHUpPE-
HUS, SIBJIETCS UHJIEKC Macchl Tena. CylecTByeT npsMasi KOppelsalysa MexXy I10Ka3aTeleM Macchl Tella U BEPOSITHOCTBIO pa3-
BUTHS caxapHoro nuabera. CaxapHblii 1uabeT BXOIUT B CHMITOMOKOMIUIEKC, MeTabonnieckuil cuHapoM. TIpoBeneHHsbIiH cpa-
BHHUTEIBHBIN aHAJIN3 MaKpOHYTPUEHTHOTO COCTaaB PEKOMEHIOBAHHBIX CYTOUHBIX HOPM MHTAHHSA C PEXUMAMHU MUTaHHUS OOINb-
HBIX caxapHbIM nuaderoMm Il Tuma. Tak, At GONBHBIX caxapHBIM IUa0ETOM HEOOXOAMMO CHMXKATh OOLIYI0 KaJOPUHHOCTH 3a
CYeT JKUPOB M yTJIEBOAOB. PekoMeHIyeTcst B pexknMe MUTaHHUsI CHU3UTh MAaCCOBYIO JOJIO )KUPOB C HACBHIICHHBIMU XHUPHBIMH
KHCIJIOTaMH U JKHPOB B TPAHC KOH(PUTYpaNUH, B TO )K€ BpeMs IIOBBICUTH COZIEpKaHNEe OMera-3-KHUpHBIX KHcIoT. [TokazaHo, 4To
yrnoTpebiIeHHe MPOIyKTOB MUTAHUS ¢ MUIIeBOH kieTdaTkoi (40 — 50 T B CyTKH, NPEHMYIIECTBEHHO PacTBOPUMOMN), CHIKACT
MTHOBEHHBII OTKJIUK UHCYIMHA HA 25 — 50 %, IOJIOKUTENBHO BIUACT HA YPOBEHb INIIOKO3bI U JIUNUIOB B KPOBU.

KoroueBrble cioBa: caxapHsblii 1uabeT BTOPOro THIA, HHCYJIHHOPE3NCTEHTHOCTh, META00JINUECKUIl CHHIPOM, HHIIEKC
Macchl Tella, INIMKEeMUYeCKUil Harpy3Ku, pesKuM MUTaHUs.
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