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Clinical efficiency of aerobic exercises
in the young patients
with type 1 diabetes mellitus
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Abstract. Background. The purpose of the study is to investigate the effect of regular aerobic physical exercises
with 6-point intensity by Borg scale on glycemic profile, insulin sensitivity, and quality of life of patients with type 1
diabetes mellitus (DM). Materials and methods. The data from 42 patients with type 1 DM were analyzed. There
were 20 women and 22 men aged 18 to 35 years (mean age 25.3 + 7.9 years). The level of glycemia and glycated
hemoglobin was estimated. The Medical Outcomes Study Short Form 36 questionnaire was used to assess the
quality of life. Results. It has been shown that aerobic exercises can significantly modify the clinical course of
type 1 DM and change the quality of life. After 30 days of regular aerobic exercises, the mean daily dose of ultra-
short-acting insulin was decreased by 25.4 % versus baseline (p < 0.05). It was found that sensitivity to insulin
after regular aerobic exercises was increased by 42.0 % and became 0.60 U per 1 bread unit (BU) by the end of
the observation versus 1.03 U per 1 BU before the study. Also, regular physical activity was associated with the
decrease in glycated hemoglobin content by 1.5 %. It has been established that regular aerobic exercises contri-
buted to the significant (p < 0.05) increase in the quality of life according to all the scales which form physical and
psychological components of health (physical functioning, role-physical functioning, bodily pain, general health,
role-emotional functioning, vitality, mental health, social functioning) versus baseline that was accompanied by
increase in emotional stability and workability. Conclusions. Regular aerobic exercises had the positive impact on
the clinical symptoms of type 1 DM, resulted in improved glycemic profile, increased insulin sensitivity and quality
of life of patients.

Keywords: type 1 diabetes mellitus; aerobic exercises; glycemic profile; insulin sensitivity; quality of life

Introduction

After great increase in diabetes mellitus (DM) inci-
dence in the 20" century, the term “non-infection epi-
demy” has appeared, and this disease has become the
global public health threat [1]. The high prevalence of
DM determines its significance not only for the patients
themselves and the health care system, but also for the
society as a whole [8].

The most important task in the treatment of type 1
DM is to prevent microvascular complications, which
are the main causes of disability in patients due to blind-
ness, amputations and chronic kidney insufficiency.
Only optimal glycemic control individually determined
for each patient can prevent this [2].

Insulin therapy is one of the main ways for the best
glycemic control in type 1 DM, but lifestyle modification
is also important [6]. Most of the people with type 1 DM
understand the role of diet, but compliance to the rules and
guidelines is not absolute because of the habits influence,
surroundings, and the problems in daily regimen. The third
component for the optimal glycemic control is physical ac-
tivity, although the role of this aspect in DM treatment is
not often evaluated by patients and medical community [7].

In the number of studies, it has been proved that spe-
cific physical activity can significantly improve the con-
trol of DM [10, 12].

Unfortunately, such results were obtained only when
special conditions were created that required a lot of time

© «MixHapoAHWil eHOKPUHONOTIYHMI XypHam» / «MexzayHapoAHbIA 3HAOKPUHONOTMYeCkuii ypHan» / «International Journal of Endocrinology» («MiZnarodnij endokrinologicnij Zurnal»), 2018
© Bupaseup 3acnascokuii 0.10. / U3patens 3acnasckuit AKO. / Publisher Zaslavsky 0.Yu., 2018

[lina kopecnongenuii: LLopikosa [liHa BaneHTUHiBHa, KaHAMAAT MEAUYHIX HaYK, JOLEHT, BuLmii AepaBHUil HaBYaNbHWI 3aKna YkpaiHn «ByKOBUHCHKNIA AepxaBHUIt MeAUYHIA YHIBEPCUTET»,
nn. TeatpanbHa, 2, M. YepHisui, 58002, YkpaiHa; e-mail: shorikova.dina@gmail.com; Ten.: +38(050)540-85-61

For correspondence: Dina Shorikova, PhD, Associate Professor, State Higher Education Institution of Ukraine “Bukovinian State Medical University’, Teatralna sq., 2, Chernivtsi, 58002, Ukraine; e-mail:
shorikova.dina@gmail.com; phone: -+38(050)540-85-61.

Vol. 14, No. 1, 2018 http://iej.zaslavsky.com.ua 22


mailto:shorikova.dina@gmail.com
mailto:shorikova.dina@gmail.com

OpuriHaAbHI AoocAipeHHs /Original Researches/

[ d ]

and effort from the patients, therefore, it could not be
represented in the clinical practice.

At the same time, the question of possibility and ef-
fectiveness of physical exercises, its impact on the DM
management, and the way the regular physical activity
can modify the diabetes control are very topical.

The purpose of the research is to investigate the effect of
regular aerobic physical exercises with 6-point intensity by
Borg scale on glycemic profile, insulin sensitivity, and the
quality of life (QL) of patients with type 1 diabetes mellitus.

Materials and methods

The data of 42 patients with type 1 DM were ana-
lyzed. There were 20 women and 22 men aged 18 to 35
years (mean age 25.3 £ 7.9 years). All patients included
in the study had the compensated DM. Insulin therapy
was administered with an ultra-short-acting insulin ac-
cording to the dietary pattern and basal insulin.

The level of glycemia was measured 6 times a day —
in the morning on an empty stomach, before and after
aerobic exercise, and during the main meals.

Glycated hemoglobin (HbAlc) level was assessed on
InnovaStar analyzer by immunoturbidimetric method.
All patients included in the study performed aerobic
exercises three times weekly.

The main requirements for physical activity were:

1) taking into account psychological characteristics
of a patient;

2) all muscle groups must be involved;

3) no prolonged breaks and pauses;

4) duration 60 minutes or more;

5) energy expenditure at least 500 kcal per hour or more;

6) should be done in the morning.

According to these positions, the most convenient
method to control the intensity of training was Borg
scale. The main condition was individual and subjective
load perception.

All subjects had moderate physical activity — 6 points
by Borg scale, or 60.0—70.0 % of the highest possible
heart rate. In this case, the simple and complex carbohy-
drates are the main resources for metabolism.

The team sports (25 patients) and swimming exer-
cises (long, but not with maximum level, 17 patients)
meet these requirements.

The Medical Outcomes Study Short Form 36 ques-
tionnaire (SF-36, developed and recommended by the
International Center for Quality of Life Research) was
used to assess the QL of patients. This questionnaire al-
lows evaluating the subjective satisfaction of the patient
with his physical and mental state, social functioning [11].

Patients were asked to fill the SF-36 questionnaire
before the research and by the end of the controlled ob-
servation period. The SF-36 gives the opportunity to
evaluate QL according to the eight scales: physical func-
tioning (PF), role-physical functioning (RP), bodily
pain (BP), general health (GH), vitality (VT), social
functioning (SF), role-emotional functioning (RE) and
mental health (MH) [11].

The patients had no previous history of smoking or
drinking or gave up at least two weeks before the research.
Dietary pattern included three main meals and two snacks.

Statistical analysis was performed using Statistica 7.0
(StatSoft, USA). Differences were statistically signifi-
cant at p < 0.05.

Results

The clinical features of patients with type 1 DM be-
fore the study are presented in the Table 1.

After initial examination, the patients were included
into prospective follow-up study (duration 25 to 37 days,
the average of 32.50 £ 5.67 days).

The dynamics of ultra-short-acting insulin daily
mean dose during controlled period is shown in Fig. 1.

The average insulin daily dose was calculated in ac-
cordance to individual observation chart for each patient
during 2 weeks preceding the study and throughout the
research period. As we can see, the mean daily dose of ul-
tra-short-acting insulin was decreased from 35.1 + 3.9 U
t028.00 + 3.52 U (25.4 %, p < 0.05).

The basal bolus insulin doses did not change, with the
mean of 19.20 & 3.91 U/day. The bread units (BU) mean
was 15.50 £ 2.71 and did not change before and after the
study.

So, the sensitivity to insulin has significantly changed
after regular aerobic exercises (Fig. 2).

Table 1. Clinical features of the examined patients

Parameter Mean, M £ m Min-Max
Duration of type 1 DM, .
years 15.9+10.3 4.5-20.5
HbA, , % 94+1.8 6.7-12.4
Height, cm 164.7 +11.0 | 152.6-180.3
Body weight, kg 61.0+10.4 48.3-76.5

36 - 35.1
34 l Daily dosage
32

30
28
26
24
22
20

Initial Final

Figure 1. Dynamics of ultra-short-acting insulin daily
mean dose during controlled observation period

Note: here and in Fig. 2, 4: * — the significant changes
(p < 0.05).

2 B Sensitivity to insulin

Final

Initial

Figure 2. The sensitivity to insulin (U/BU) in patients
with type 1 DM during observation period
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As we can see, the sensitivity to insulin after regular
aerobic exercises increased by 42.0 % and was 0.60 U
per 1 BU by the end of the observation versus 1.03 U
per 1 BU at baseline.

According to the received data, regular morning
aerobic exercises induce two episodes of glycemic curve
lowering. So, the reduction of glucose level occurred
during physical activity and immediately after it, which
may be not only due to the direct glucose utilization in
response to aerobic exercises, but also the result of lower
glucose level throughout the day.

The daily glycemic profile and its dynamics are shown
in Fig. 3.

Also, it was interesting to mark the delayed, more
pronounced, intense and prolonged glucose level reduc-
tion 3—4 hours after physical activity.

HbAIlc is an indicator of glycemic control level,
marker of DM compensation and relevance of hypogly-
cemic therapy.

In our work, after 30 days of controlled observation
and regular physical exercises, there was a significant
decrease in the level of HbAlc that is shown in Fig. 4.

Thus, regular physical activity such as aerobic exer-
cises in our study was associated with 1.5 % decrease in
HbAlc.

During the first visit, SF-36 questionnaire [11] was
also filled in.

The measuring model of the SF-36 has 3 levels: 1) the
question; 2) eight scales, each of which consists of 2 to 10
points; 3) two aggregate measurements that combine the
scales together. After analyzing the results, the answers
have been received for all 36 items, which form 8 scales.
Items are summed up and converted into values from 0
to 100 points, where 100 points is the maximum value,

and 0 is the minimum. Higher scores represent the higher
level of health.

The SF-36 includes one multi-item scale that asses-
ses eight health concepts:

1. Physical functioning — limitations in physical ac-
tivities because of health problems (self-service, walking,
walking down the stairs, carrying weight, etc.).

2. Role limitation due to physical health is the influ-
ence of the physical state on the role functioning (work,
daily activities).

3. Physical pain — the severity of pain and its impact
on the ability to participate in everyday activities, includ-
ing homework and out-of-home activities.

4. General health — assessing current state of health
and the prospects for treatment.

5. Role limitation due to emotional problems implies
an assessment of the extent of the emotional state inter-
fering with work or other daily activities (including high
time expenditures, reduced scope of work, decrease in its
quality, etc.).

6. Vital energy means a feeling of full strength and
energy or, conversely, the weakness.

7. Mental health characterizes the mood (presence
of depression, anxiety, a general indicator of positive
emotions).

8. Social functioning is determined by the extent of
social activity (communication) restriction due to the
physical or emotional state.

Scales are grouped into two indicators like “physical
component of health” and “psychological component of
health”:

L. Physical health. Components of the scale: 1) physi-
cal functioning; 2) role-playing function conditioned by
physical condition; 3) pain intensity; 4) general health.

14 Table 2. Quality of life in patients with type 1 DM
13 - -4~ Final during observation period
=i~ Initial A . . N
12 22\ . Patients with type 1 diabetes
/ \ Compo- | Population mellitus
11 e _‘,’ \\ nent index nitial Final
- - nitia ina
109 a-mmF ) 77.02 68.2+10.9
. + L =*x .
9 PF 2590 37.3+123 P, p, < 0.05
8 -
53.80 = 48.10 £ 9.14
. . . . . . RP 5 36 39.20 + 7.98 D, p, < 0.05
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Figure 3. The glycemic curve in patients with type 1 BP 1613+262) 5250581 | ") 005
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Figure 4. The level of glycated hemoglobin in patients
with type 1 DM during observation period

tion index and patients with type 1 diabetes; p,— in
dynamics of observation.
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I1. Psychological health component. Components of
the scale: 1) mental health; 2) role-playing function con-
ditioned by the emotional state; 3) social functioning;
4) life activity. Each item was used to process score only
by one of the scales.

On the basis of 8 scales, the total assessment of physi-
cal and mental health was performed. SF-36 results are
presented in Table 2.

It was found that QL decreased in all patients with
diabetes mellitus type 1 according to the all scales of
SF-36 questionnaire. The lowest scores, when it was
compared with the general population, were obtained on
the scales of physical (PF, GH and RP) and psychologi-
cal (RE, VT and SF) health components. Initial results
indicate that physical and psychological health has a sig-
nificant negative impact on routine activities.

The average indicators on the scales of role func-
tioning conditioned by the emotional state, mental
health, social functioning have shown that type 1 DM
has a negative impact on the psychological component
of health.

In the dynamics of treatment, it was found that the
quality of life in patients with type 1 DM depends on the
degree of glycemic compensation, as well as the level
of physical activity. The reliable improvement of both
physical and psychological components of health after
regular morning aerobic exercises is proved.

Discussion

Physical activity is an important component of self-
education that changes the level of compensation and
quality of life in patients with type 1 DM.

Physical activity leads to increased insulin sensi-
tivity and activation of non-insulin-sensitive glucose
transporters (GLUT-4). Thus, physical activity in
patients with type 1 DM may affect glycemia during
some hours. The decrease in glycemia is related to the
divergence between production and utilization of glu-
cose [3, 9].

This one affects the suppressing level of insulin. In
healthy people, in response to physical activity, sup-
pression of insulin secretion and increased glucose
production by the liver are proved. In patients with
type 1 DM, the level of insulin can be corrected only
in advance, and counterregulatory mechanisms are
disturbed or absent [5].

Decreased glycemia in this period requires the cor-
rection of insulin therapy. This can be achieved by re-
ducing ultra-short-acting insulin dosage, which was con-
firmed in our study. The second way is lowering the basal
insulin dosage, which has to be studied in future.

Low level of physical activity is also associated with
poor quality of life [4], so this aspect should be included
in the education programs (“Diabetic schools”) to im-
prove the patient’s social activity and adaptation.

Conclusions

We have revealed the positive effect of regular aero-
bic exercises on the clinical symptoms of type 1 diabetes
mellitus resulted in the improved glycemic profile, in-
creased insulin sensitivity and quality of life.

1. It has been shown that aerobic exercises can sig-
nificantly modify the clinical course of type 1 diabetes
mellitus and change the quality of life.

2. After 30 days of regular aerobic exercises, the
mean daily dose of ultra-short-acting insulin is decreased
by 25.4 % versus baseline (p < 0.05).

3. The sensitivity to insulin after regular aerobic exer-
cises increased by 42.0 % and became 0.60 U per 1 BU by
the end of the observation versus 1.03 U per 1 BU before
the study.

4. Regular physical activity was associated with the
decrease in glycated hemoglobin level by 1.5 %.

5. Regular aerobic exercises contributed to a signifi-
cant (p < 0.05) improvement of the quality of life by all
the scales, which form physical and psychological com-
ponents of health (PF, RP, BP, GH, RE, VT, MH, SF)
versus baseline.
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"ToMBATHMVE KOHCYABTQHT 3 MMTAHb LIYKPOBOro aiabery, M. Kuis, YkpaiHa
2BAH3 YkpQiHu «ByKOBUHCHKI ASDXKQBHUI MEANYHK YHIBepCUTET», M. YepHiBLi, YkpaiHa

KAiHiYHO epeKTUBHICTb aepOobHUX Di3UYHNX HABAHTO)KEHDb
Y MOAOAUX NALIEHTIB i3 LLYKPOBUM Aia6eTtom 1-ro tuny

Pesiome. Mema 0ocaidxncenna: BUBUUTH BIUIMB PETYIISIPHUX
aepoOHUX (hi3MYHMX HaBaHTaXeHb iIHTEHCUBHICTIO 6 GaJtiB 3a
kanow bopra Ha miikeMiyHUI TPOiIb, YYTIUBICTB 10 iHCY-
JIIHY, a TAKOX SIKiCTh KUTTS Y MALIEHTIB i3 LIYKPOBUM J1iadeTOM
(L) 1-ro tumy. Mamepiaau i memoou. I1poaHanizoBaHo naHi
42 nauienTiB i3 LIJI 1-ro Ty — 20 XiHOK Ta 22 4OJIOBIKiB Bi-
KoM Bin 18 mo 35 pokiB (cepenHiii Bik 25,3 = 7,9 poky). PiBeHb
rJ1iKeMii OLIiHIOBaBCsSI TOPTATUBHUM METOIOM 6 pa3iB Ha ICHb.
JocmipkeHHST BMICTY IJIIKOBAaHOTO TeMOMIOOiHY MpPOBOIM-
JIOCh IMyHOTYpOOIMMETPUUYHUM METOAOM. [IJIs1 OLIIHKM SIKOCTi
JKUTTS TIAIiEHTIB BUKOPUCTOBYBABCS OMUTYBaTbHUK Medical
Outcomes Study Short Form 36 questionnaire. Pesyabma-
mu. J1oBeeHO, 1110 aepoOHi (hi3UuHi HaBAaHTAXXKEHHSI MOXYTh
3HayHO MomudikyBatu nepedir LIJI 1-ro Tumy Ta 3MiHIOBaTH
sKicTb XUTTS. Yepes 30 AHiB peryasspHuX aepooHuX hi3sudHUX
HaBaHTaXXeHb Y PAaHKOBUII Yac cepelHbo1000Ba /1032 yIbTpa-
KOPOTKOTO iHCY/IiHY 3MeHIImIacs Ha 25,4 % Bil 104aTKOBOIO
piBH# (p < 0,05). BusiBnieHo, 1110 YyTJAUBICTb A0 iHCYJIiHY MpU
aepoOHUX HaBaHTaXeHHsX y xBopux Ha LIJ] 1-ro tumy 36i1b-
mutacs Ha 42,0 % (p < 0,05) ta cranoswia 0,60 OJ1 Ha 1 xJ1iG-

fonp06uH .A.", LLlopukosa A.B.?

Hy onuuuiio (XO) HaMPUKiHLI TOCTIMIKEHHSI MOPIBHSIHO 3
1,03 O xa 1 XO nepes BKIIOUEHHSIM TTAIIIEHTIB Y TOCIiIKEH-
HSl, @ 3BHUXKEHHSI PiBHS INIIKOBAHOTO T'eMOIJI00iHY CTAHOBUTD Y
cepenHbomy 1,50 + 0,12 % (p < 0,05). YcraHoBjeHO, 110 pe-
IyJIIpHi aepoOHi (Pi3MUHI HABAHTAXKEHHS CIIPUSIOTh 3HAYHOMY
(p < 0,05) migBUILEHHIO PiBHSI SIKOCTi XUTTSI 3a LIKaJaMU SIK
(izuHOrO, TaK i MICUXOJOTIYHOTO KOMITOHEHTA 310POB’s (hi-
3U4YHE (PYHKIIOHYBaHHS, POJIbOBE (PiduHe DYHKIIIOHYBaHHS,
IHTEHCUBHICTb 00JI10, 3arajibHe 310pPOB’sl, POJbOBE eMOIliliHe
(yHKITiOHYBaHHS, XXUTTEBA aKTUBHICTh, TICUXiYHE 3M0POB’s,
couiaabHe QYHKIIOHYBaHHS) MOPIBHIHO 3 TOYaTKOBUMMU MO~
Ka3HMKaMM, 110 CYMPOBOMKYBAIOCS IMiABUILEHHSIM €MOLiii-
HOI CTIMKOCTI Ta npate3natHocTi. Bucnosekxu. BusisieHo 1no3u-
TUBHUI BIUTWB PETYJISIPHUAX aepOOHUX (hi3MUHNX HAaBaHTaKeHb
Ha nepebir LIl 1-ro Tumy, a came nmokpallaHHs TIiKeMidHO-
ro npodiio, MiABUILIEHHS YYTJIMBOCTI A0 iHCYJIiHY, a TaKOX
SIKOCTi XKUTTS TMALiEHTIB.

KiouoBi cioBa: mykposuit miaber 1-ro TrIy; aepo6Hi Ha-
BaHTAXEHHS; TIiKeMiuHUI TPodijib; YyTIUBICTb A0 iHCYJIiHY;
SIKICTb XKUTTS

"HaCTHBIVI KOHCYABTQHT 10 BOMPOCAM CAXQPHOro aAmaberta, r. Kues, YkpamHa
2BI'Y3 YkpauHbi «byKOBUHCKIM rOCYAQPRCTBEHHBIVI MEAVLIMHCKUM YHUBEPCUTET, I YepHOBLbLI, YKpAMHA

KAanHuyeckas a¢dPeKTMBHOCTb A3POOGHbIX GUINYECKUX HArPY30K
Y MOAOAbIX MALUEHTOB C CAXAPHbIM AnabeTom 1-ro Tuna

Pe3tome. Ifeav uccaedosanus: v3yunth BIUSIHUE PETYISIP-
HBIX a2pOOHBIX (U3NYECKUX HArpy30K WHTEHCUBHOCTHIO
6 GayutoB 1o mKajse bopra Ha IMKeMHUYECKUd MPODOWIb,
YYBCTBUTEIBHOCTb K MHCYJIUHY, a TaKXKe KaueCTBO XKU3HU Y
MaIuMeHToB ¢ caxapHbIM guaderom (CJ1) 1-ro tuna. Mamepu-
aavt u memoost. [1poaHaIM3UPOBaHbl JaHHbIE 42 MALIUEHTOB
¢ CII 1-ro tuna — 20 XeHIUH 1 22 MyX4YUH B BO3pacTe OT
18 mo 35 mer (cpemHuii Bo3pact 25,3 = 7,9 roma). YpoBeHb
[JIMKeMWU OLIEHUBAJICSI TOPTATUBHBIM METOIOM 6 pa3 B ICHb.
HccnenoBanue conepxaHusi INMIMKUPOBAHHOTO TEMOTIO0MHA
MPOBOJUJIOCH UMMYHOTYPOOIUMETPUYECKUM MeToJ0M. [
OLIEHKM KauyeCTBa XM3HM MallMEHTOB MCIOJb30BAJICS OMpPO-
cuuk Medical Outcomes Study Short Form 36 questionnaire.
Pesyavmameot. JlokazaHo, 4TO aspoOHbIe (pU3MYeCcKHe Ha-
IPY3KU MOTYT 3HAUUTEJIbHO MOAU(PULIMPOBATH KIIMHUYECKOE
teueHue C/I 1-ro Tuma M M3MEHSTh KauyecTBO XM3HU. Ye-
pe3 30 nHel peryasipHbIX a3poOHBIX (HU3UUYECKUX HATPy30K
B YTpPEHHee BpeMsl CpeIHEeCyTOUYHas 103a YJIbTPaKOPOTKOTO
WHCYJIMHA yMEHbIIWIAch Ha 25,4 % OT MCXOIHOIO YPOBHSI
(p < 0,05). BeisiBIIeHO, YTO YyBCTBUTEJIbHOCTb K UHCYJIUHY
npy a3poOHBIX Harpy3kax y 6osbHbIX ¢ CII 1-ro TiIa yBeau-
ypack Ha 42,0 % (p < 0,05) u cocrasuia 0,60 EJl Ha 1 x1e6-

Hyto enuHully (XE) B KOHILIe Hccieq0BaHUS IO CPAaBHEHUIO C
1,03 E/l Ha 1 XE nepen BKJIIOUeHUEM MALIMEHTOB B UCCIIEI0-
BaHUE, a CHIKEHUE YPOBHSI INIMKMPOBAHHOTO TeMOTI00MHA
cocrasisieT B cpeaHeM 1,50 £ 0,12 % (p < 0,05). YcraHosite-
HO, 4TO peryJsipHble adpoOHbIe (hr3nUecKre Harpy3Ku Cro-
cob6cTBYOT 3HaunTeIbHOMY (p < 0,05) MOBBILIEHUIO YPOBHS
Ka4yeCTBa XXU3HMU M0 1IKaJaM KaK (PU3UIYEeCKOT0, TaK U ICUXO0-
JIOTMYECKOT0 KOMITOHEHTA 310pOBbsl (hr3nueckoe PyHKIIN-
OHMpPOBaHME, poJieBoe (u3Myeckoe (YHKIIMOHUPOBAHME,
WHTEHCUBHOCTb 00U, 00lllee 3I10POBbE, POJIEBOE SMOIU-
OHaJbHOE (YHKIIMOHUPOBAHME, XW3HEHHAasl aKTUBHOCTb,
MCUXUYECKOe 3M0POBbE, COIMaTbHOe (DYHKIIMOHUPOBAHUE)
10 CPAaBHEHUIO C UCXOAHBIMU MMOKA3aTEISIMU, YTO COMPOBO-
XKIAJ0Ch IOBBILIEHUEM 3MOLIMOHAIBHON YCTOMYMBOCTU W
paboTocriocoOHOCTU. Bbl6odvt. BHIABICHO MMO3UTUBHOE BIIM-
SIHUE PETYJISIPHBIX a9POOHBIX (PU3NUYECKUX HArPy30K Ha Teye-
Hue CJI 1-ro Tumna, a UMEHHO YJIy4llIeHUEe INIMKEMUYECKOTO
npoduis, MOBBIIIEHNE YYBCTBUTEILHOCTHU K WHCYIWHY, a
TakKe KauyecTBa KU3HU MallMeHTOB.

KioueBblie c10Ba: caxapublii muaber 1-ro Tma; aspoOHBIE
Harpy3ku; MIMKeMUYECKMI Tpoduiib; 4yBCTBUTEIBHOCTh K
MHCYJUHY; Ka4eCTBO XU3HU
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