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CIRCADIAN RHYTHMS OF THE CARDIOVASCULAR SYSTEM IN
PATIENTS WITH DIABETS MELLITUS TYPE 2 IN THE SPRING SEASON

Abstract. The study of the biorhythms of the structure allows for more accurate and friendly evalua-
tion of parameters and dynamics of the time organisms of biological systems. At the time, | was unable
to cope with the acute aspiration to study the reproductive system of the reproductive system, or when
the pathological disorders came out. In the described terms, biorhythms and time management system
are characterized by lability and plasticity of parameters.

At the present time, the simple biological process of the rhythmicity of the simple biomedical pro-
cess, but also the internal structure of the biorhythmic system, its normal size and degree, are initiated by
pathological narrowing of biorhythm. The greater the value of the structure is the presence of rhythms in
the adaptation process, as well as in the forming of physiological changes in differential stressful suppres-
sions, in the mornings, and in the saccharide diabetes. Based on the above, it seems relevant to study
the chronostructural reorganization of the electrocardiogram rhythms of the body with physiological and
pathological changes in groups of healthy people and in patients with type 2 diabetes mellitus in order
to assess the degree of influence of diseases on the cardiovascular system of the human body.

Key words: biorhythm, temporary organization, chronostructure, cardiovascular system, type 2 dia-
betes
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XKbIAABIH, KOKTEMIT MayCbIMbIHAQ A€Hi Cay >K9He
aypy aAamaapAarbl 2 TUITI KAHT AnabeTi kesiHaeri
KapAMOXXYHEHIH, LMPKaAMAHADBIK, OMObIpFafbl

Anpatna. bya makanapa OMObIPFAKTAPAbIH KYPbIAbIMbIH 3epTTey GUOAOTUSABIK KYMEAepAiH
YaKbITIIA KYPbIABIMbIHBIH AMHAMMKACbl MEH KOPCETKIlUTEPiHiH HaKTbl >XOHe uWiblHavbl Gararayfra
KOMEKTeCeTiHAIr kapacTbipbiAFaH. OcCblFaH Opai 3K30-, SHAOTEHAIK (DaKTOpAapPMEH KOCa MaTOAOTUSIAbIK,
6Yy3blAbICTapFa Xayarn peakLusCbl PeTiHAE Tipi aF3aAapAbIH, YaKbITapaAbIK, YMbIMAACYbIH 3epTTEY epekiue
O©3IHAIK ©3eKTIAIriH KepceTeai. beAriaeHreH >karaafAapAa Tipi XXyHeAepAiH yakblTapaAblK YIbIMAACYbI
MeH BUObIpFaFbl XKaAMbl KOPCETKILLTEPiHiH TYPAKCbI3AbIFbIMEH, UKEMAIAIFIMEH CUMaTTaAaAbl.

Kasipri TaHAQ OMOAOIMSIABLIK, MPOLECTEPAIH bIPFAKTbIAbIFbIH FaHa CUMaTTay >KETKIAIKCi3 GOAbIM
TabblAaAbl, XKYMe PeTiHAE OMObIPpFakTapAbIH ilKi KYPbIAbIMbIH, OAAPAbIH KAAbINTbl ©3repriluTiriHiH
eriH, MaTOAOIMSIAbIK, bIPFAKTbIH 6acTaAy LWEKTEYAepiH Ae aHbIKTayAbl KaXeT eTeai. benimaeay
YPAICTEPIHAE, ©PTYPAI CTPECC TYAbIPYLLbl S9CEPAEPAEH, COHbIH illiHAE KaHT AuabertiHae
(DM3NOAOTMSIABIK, ©3repiCTePAIH KAAbINTACYbIHAQ aF3a blpPFaFbliHbIH KYPbIAbIMbIHBIH YAKEH MaHi 6ap.
JKoFapblaa alTbIAFAHAQPAbBI €CKEpPE OTbIPbIM, aAaM aF3acblHbIH, >KYPEK-KaH TamblpAap XXYHeciHe
KaHT AMabeTi aypyblHbIH TUri3eTiH ocepiH Oaraay MakcaTbIMEH AEHi Cay aAamMAap TOObIHbIH, KoHe
2-TUNTEri KAHT AMabeTiMeH ayblpraH HayKacTapAblH (DM3MOAOTUSIAbIK, KOHE MATOAOTMSIAbIK, ©3repicTepi
TYbIHAQFAHAQ aF3aHblH, SAEKTPOKAPAMOrPaMMAAbIK, bIPFaFbIHbIH XPOHOKYPbIABIMADIK, KOPCETKILLTEPiHIH,
KalnTa KYPbIAYbIH aHbIKTayFa apHaAFaH 3epTTeY >KYMbICbl ©3iHiH 63eKTIAIrH KepceTeA|.

Tynin cespep: GMObIPFaK, YaKbITaPAAbIK, YIbIMAACYbI, XPOHOKYPbIABIMABIK, >YPEK-KaH TambipAap
Xyieci, 2-tunreri KaHT Anaberi.
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LIMpkaAMHHbIE PUTMbI CEPAEYHO-COCYAUCTON CUCTEMDbI
Yy 3A0POBbIX U OOAbHBIX CaXxapHbIM AMabeTom 2 TMna
B BECEHHMI1 C@30H ropa

AHHOTauus. MccaepoBaHme CTPYKTYPbl BUOPUTMOB MO3BOAUT GHOAEE TOUHO M AOCTOBEPHO OLIEHUTH
napameTpbl M AMHAMUKY BPEMEHHOM OpraHu3almm GUOAOrMYECKMX cucTem. [py 3TOM HEOOXOAMMO
MOYEPKHYTb OCOBYI0 aKTYaAbHOCTb M3y4YeHWsl BPEMEHHOM OpraHv3aumu >KMBOM CUCTEMbl MpK
peakLmn Ha BO3AEMCTBUE, MAM KOTAQ B HEM MPOMCXOAST MaTOAOrMUeckMe HapylleHus. B yKasaHHbIX
YCAOBUSX OGMOPUTMbI U BPEMEHHAS! OPraHU3aLMsi CUCTEMbI B LIEAOM XapaKTEPU3YIOTCS AABUABHOCTBIO U
MAACTUUYHOCTbBIO CBOMX MapameTpoB.

B HacTosiiee Bpemsi HEAOCTAaTOUHO TMPOCTOro MPM3HAHMS PUTMMYHOCTM  GUOAOTMYECKOTO
npouecca, HEO6XOAMMO ElLe M 3HATb BHYTPEHHIOID CTPYKTYpy GMOPUTMA KakK CUCTEMbI, FPaHMLbl ee
HOPMaAbHOM U3MEHUMBOCTU U TE MPEAEABI, 32 KOTOPbIMM Y>KE HAUMHAIOTCS MAaTOAOTMUYECKME HapyLLIEHWS
6ropuTMa. BOAbLLIOE 3HAUEHME CTPYKTypa PUTMOB OPraH1M3ma MMEET B MPOLIECCax aAanTalmm, a TakKe
B (DOPMMPOBaHNM (PU3MOAOTNYECKMX M3MEHEHMMUIA MPU PA3AMUYHBIX CTPECCOBbIX BO3AEMCTBUSX, MPU
3a60AEBaHMSAX, B TOM YMCAE M CaxapHOM ArabeTe. Ha OCHOBaHMM BbILLIEM3AOKEHHOTO HAMTPEACTABASIETCS]
aKTYaAbHbIM M3yUYeHMEe XPOHOCTPYKTYPHOM NMEPECTPOMKM PUTMOB SAEKTPOKAPAMOrPaMMbl OpraHM3mMa
npu (U3NMOAOTMUYECKMX M MATOAOTMUYECKMX M3MEHEHMSX B Fpyrrnax MnpakTMyecku 3A0POBbLIX AIOAEN
My MauMeHTOB C 3a00AEBAHMEM CaxapHblii AMABeT 2-ro TWMa C LUEAbIO OLEHKM CTENeHW BAMSHUS

3a60AEBaHMM Ha CEPAEYHO-COCYAMCTYIO CUCTEMY OpraHM3ma YeAoBeKa.
KAtoueBbie cAoBa: GUMOPUTM, BPEMEHHAsl OpraHmM3alms, XpOHOCTPYKTYpa, CEPAEYHO-COCYAMCTas

cucTema, caxapHblii Anabet 2 Tuna.

Abbreviations

ECG - electrocardiogram, HRV — heart rate
variability, HR — heart rate, BP — blood pressure

Introduction

The analysis of the temporal organization of the
body’s function should, to a significant extent, be
based on the study of chronostructural parameters
of rhythms: period, amplitude, mezor, acrophase.
These parameters reflect the structural organization
of the biorhythm in time and space and in their total-
ity represent a certain system [1].

When studying biorhythms, preliminary
planning and organization of observations and
experiments are extremely important. It is believed
that in order to assert that there is a rhythm, the
researcher must have at least four measurement
points at different times in each of the successive
three periods. It is absolutely not enough to conduct
observations for only one day (to identify the daily
rhythm) and to extrapolate the results for subsequent
periods of time, since all the parameters of the
rhythm — phase, amplitude, mezor — vary from day
to day [2, 3].

F. Halberg suggested that when studying daily
rhythms, the experimental data be approximated
by the first member of this series — a harmonica
with a period of 24 hours. The approximation of
individual daily curves by harmonics is the first
step in constructing a model of bio-rhythms us-
ing the Kosinor method. When studying chrono-
biological information, many researchers reject
modeling and apply methods of direct analysis
of experimental data. Thus, according to the ma-
ny-day observations (physiological, biophysical
indicators were measured at the same time 8-10
times per day), the following values are calculat-
ed: the position and magnitude of the maximum
and minimum values of the indicator, the differ-
ence between the maximum and minimum values
of the indicator, the length of the ascending and
descending branches, the size of the wandering
zone acrophase. Great importance in assessing the
biorhythm is attached to the visual comparison of
chronograms [4].

In this method, an attempt was made to com-
bine a detailed study of chronograms with the merits
of approaches using modeling: generalization and
compact presentation of experimental data, the abil-
ity to predict in new conditions [5].
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Seasonal and other adaptive types of rhythms
are also not a simple reaction to cyclical changes
in the habitat, but are characterized by a certain
endogeneity. Consideration of physiological
rhythms is necessary when drawing up a rational
mode of work and rest of a person, when choosing
the time of taking medicines, especially hormonal
drugs. Physiological rhythms have a certain
diagnostic value in the clinic, the physiology of
labor and sports medicine: in various diseases and
overwork they are disturbed [6,7].

Many human diseases are characterized by
unusual and complex dynamics. The analysis
of the mechanisms underlying such diseases is
inevitably associated with a theoretical analysis of
the observed dynamics. Methods for studying these
problems consist in the formulation of theoretical
and biological models of the disease. A far-reaching
goal of researchers is to help develop new diagnostic
and therapeutic strategies in treating people [8].

One of the informative methods that determine
the biorhythmic changes in the functional state of
the cardiovascular system is the method of daily
monitoring according to Holter. It allows you
to record the daily dynamics of the heart rate,
electrocardiogram indicators, which significantly
increases the detection of non-permanent temporal
changes. The circadian profile of the heart rhythm,
evaluating changes in the daily dynamics of the
pulse, was used in the studies of LM. [9].

Makarov to clarify its clinical significance
in the diagnosis of many dangerous diseases. She
calculated the circadian profile as the ratio of the
average heart rate during the waking period (from
07 to 22 hours) to the average heart rate during the
night sleep period (from 23 to 06 hours). According
to the calculations of the QI indicator, it is possible
to make separately the average day and night values
of the HR or RR intervals in healthy subjects and
patients aged 2 to 99 years, both according to the
results of the classical Holter monitoring and blood
pressure monitoring. The research results showed
high stability of QI in all groups of healthy subjects,
regardless of gender, age and type of equipment
used. The value of QI, based on its calculation based
on the results of 20 studies, combining the results of
daily monitoring in 7870 healthy subjects from 10
to 79 years old, practically does not differ from the
standard parameters (1.32 + 0.06) and averages 1.33
+0, 05 [10].

L.G. Shipova and co-workers conducted a sur-
vey of the circadian profile in children, which made
it possible to determine its normative values that do
not depend on age and gender [11].
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According to the study of the daily rhythm of
the heart in healthy individuals, it is also possible
to calculate the difference between the average
night and day RR intervals: Night / day difference
(Ndd), a parameter for the temporal analysis of
heart rate variability, which can be used to analyze
the circadian rhythm of heart rate. A significant
correlation of the Night / day difference is noted
with the night level of the heart rate (r = -0.61). At
the same time, no reliable interdependencies were
found between the parameters of heart rate and QI,
nor was the close dependence of this indicator on the
initial level of heart rate found [12].

High variability in age and physiological
fluctuations of the mean heart rate (sinus bradycardia
or tachycardia), even in healthy subjects, leads to
the absence of stable regulatory standards in the
assessment [13].

This method turned out to be informative for
children and for adults. Galeev et al. studied the
mean value of the N — N intervals (M) in children
6-16 years of age, which increased with age (p
<0.0001), varying in waves from year to year. They
suggested using the obtained values in practice as
normative [14].

The functional state of the cardiovascular
system varies significantly throughout the seasons.
The maximum heart rate (HR), blood pressure
(BP), myocardial contractile function (MFM) and
the minute volume of blood circulation in healthy
people are observed in the winter. The greatest
number of vascular accidents with coronary heart
disease falls in the autumn months [15, 16].

Analysis of the distribution of the incidence of
coronary artery disease with varying degrees of se-
verity of angina pectoris by seasons showed that in
the spring and winter periods there was an increase
in the number of patients with functional class II ste-
nocardia, and in the summer months their number
sharply decreases. Such variability in the course of
the disease is accompanied by seasonal changes in
the indicators of the functional state of the cardio-
vascular system. Seasonal study of daily periodicals
of heart rate as an integral indicator of the adap-
tive processes of the cardiovascular system and the
whole organism in patients with coronary artery di-
sease revealed the deterioration of temporary adap-
tation processes in transitional periods of the year:
violations of the daily pulse rhythm with the same
frequency were encountered in spring and autumn
and less often in summer and winter [17, 18].

The study of seasonal phenomena is of undoubt-
ed interest in terms of their participation in the gen-
eral complex of biological rhythms characteristic of
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living organisms. In addition, the study of seasonal
rhythms pursues independent goals, which are as-
sociated with the development of effective ways
of controlling biological processes occurring at the
level of organisms, etc. [19, 20].

A promising direction of the search is
the study of seasonal fluctuations of the
hypothalamic-pituitary-neurosecretory  system,
which plays an important role in mobilizing the
adaptive reactions of the body in response to an
abrupt change of environment. Seasonal rhythm
is characteristic of most physiological processes,
including the release of hormones by the adrenal
glands, depending on the season of the year
and the time of day. The daily fluctuations of
hormones themselves, their chronostructure, react
sensitively to stress [21].

However, it remains an open question about
the influence of the seasons of the year on the
chronostructural changes in the indices of the
cardiovascular system in patients with type 2
diabetes mellitus.

Materials and metods

2.1, 2.2, 2.3 Under supervision were people of
both sexes aged 40 to 62 years. A total of 11 people
were examined, 3 of them in the control group,
without diseases of the cardiovascular and endocrine
systems, and 8 people with type 2 diabetes, with
experience from 4 to 10 years. A total of 1056
measurements were taken.

Continuous daily electrocardiogram (ECG)
recording was performed on a SHILLER MT-200,
HOLTER-EKG V2.10 apparatus. A 3-channel
cardiograph was used, using bipolar lead systems
(one positive and one negative lead) for each
channel (lead V5, V2, V3). Channel 1 approximately
corresponds to the modified lead V5, channel 2
approximately corresponds to V2, and channel 3
corresponds to V3. In addition to the generally
accepted analysis of ST segment changes, the trend
of the latter was assessed during the day, at which
the angle of ST segment decline relative to the
isoline hourly was analyzed. ECG recording was
performed using a special portable recorder, which
the patient carries with him (at the waist).

Analysis of the daily ECG for the detection of
arrhythmias and heart rate variability (HRV) by
heart rate (HR) was performed using the SHILLER
MT-200 program. HRV scores were reviewed in
accordance with the standards of the European

Society of Cardiology and the North American
Electrophysiological Society.

The chronostructural parameters of the daily
dynamics of the heart rate were evaluated, as well
as the parameters of HRV by RR (MC), only time
intervals between normal QRS complexes (NN-
intervals) were used, registrations were divided
into five-minute intervals for the analysis of HRV.
Statistical indicators of heart rate variability, spectral
analysis, Kosinor analysis were used.

Results and discussion

The most important problem of modern
diabetology is the development of new, more
effective methods of preventing and treating type
2 diabetes, designed to reduce the growth rate of
the number of patients in the population, as well as
significantly reduce the risk of developing micro-
and macrovascular complications, polyneuropathy,
increase the life expectancy of patients and
minimize socio-economic losses. Based on data
from a retrospective analysis of many large-
scale, international studies in the field of diabetes,
it is stated the need for effective multifactorial
management of numerous disorders developing
in type 2 diabetes, which is associated with large
objective and subjective difficulties. New accents
and goals for the correction of metabolic and
vascular abnormalities are noted, an understanding
of the role of the pathogenetic factors of the
disease is reviewed, the priority of a multi-pronged
interventional approach is emphasized. Modern
tactics of managing patients with type 2 diabetes
should be based on a deep understanding of the
mechanisms of its development in order to correct
key pathogenetic defects, to achieve early, tough
and at the same time safe glycemic control, as well
as long-term correction of metabolic and vascular
abnormalities.

There is a presence of HES at night, morning
and daytime in the group of healthy subjects (Figure
1-A), regardless of gender. The HPS value, based
on our calculation based on the results of three
replications of studies combining the results of
daily monitoring in healthy subjects from 40 to 62
years old in spring, practically does not differ from
the previously determined standard parameters and
averages 1.5 + 0.3. In a study by J. Freitas et al. a
high reproducibility of the daily structure of the
heart rhythm is shown, even when changing periods
of sleep and wakefulness in shift workers [22, 23].
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Figure 1 — The daily dynamics of ventricular arrhythmia in a person’s heart is normal (A)
and in diabetes mellitus (B) in the spring period of the year

Estimated indicators of paired, group, life time,
bigeminia and trigeminia in healthy people in the
spring period of the year are not detected (Figure
1 A).

Analysis of ventricular arrhythmias in sick
people in the spring indicates the following, for
example, the HPS values are found in the morning
and noon time of the day, absent at night, the HES
parameters vary 10 to 300 £ 2.4, much higher than
normal. The parameters paired, group, F Takhi,
bigeminy are found mainly in the morning, and
there are no indicators of trigeminia (Figure 1 V).
Comparative analysis of ventricular arrhythmias
in healthy and sick people with type 2 diabetes
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suggests a striking difference between them
(Figure 2 A, B).

We also established daily rhythms of ST and
heart rate trends in humans in normal conditions and
in diabetes mellitus in the spring period of the year.
ST trend indicators for the first channel during the
day are above zero, and for the second channel it is
equal to above zero, and the HR trend parameters
for 24 hours vary from 45 to 86 and with an increase
in the HR value in the morning, received and night
hours. And the same indicators of ST and heart rate
in sick people had the following values: Trend ST
of the first channel is mainly below zero, and in the
second channel it is mostly above zero.
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Figure 2 — The daily dynamics of ST and HR trends in the human heart is normal (A)
and in diabetes mellitus (B) in the spring period of the year

The parameters of the HR trend in patients
varied from 60 to 130, with peaks in the morning
and afternoon hours of the day (Figure 2 B). The
results obtained indicate a difference in ST and heart
rate indicators in sick people relative to the norm.

Figure 2 presents a comparative analysis of the
average daily and average margins of human heart
rate variability in normal conditions and in cases of
diabetes in the spring period of the year. The figures
show that the average daily SDNN (ms), SDANN
values in healthy people are lower, and the SDNN
idx (ms) and r MSSD (ms) values are higher than
in sick people. And the average indicators have
the following relationship between normal and

pathological. Thus, the SDNN (mc) indices are
equal to each other, the SDANN and SDNN idx
(msec) values are normally less than in pathology,
and r MSSD (ms), on the contrary, and the norm is
higher than in sick people.

And figures 3.4 show average daily heart rate
variability in healthy people and in patients with
type 2 diabetes. As can be seen from the figure, daily
indices of NN 50 in healthy people are higher than
in patients, and indicators of NN 100 and NN 200,
on the contrary, are normally less than in pathology.
A nightly indicators NN 50, NN 100 and NN 200
in healthy people is higher than in patients with
diabetes.
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Thus, we have identified distinctive signs in
the daily parameters of the cardiovascular system
in patients with type 2 diabetes, relative to the
norm.

Figures 5 and 6 show the indicators of the
autospectra of the daily dynamics of the heart rate
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and the QRS complex in healthy and sick people
with type 2 diabetes in the spring period of the year.
From the figures it is clear that the daily rhythms
of the heart rate and the QRS complex consists of
ultradian rhythms, since the maximum values of the
autospectra fall at 14 hours. and 08 hours
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Figure 3 — Average daily (A) and average (V) indicators
of heart rate variability in humans in normal and diabetes in the spring period of the year
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in healthy and sick people in the spring period of the year
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The cosinor analysis allowed us to establish the
values of the chronostructural parameters of the
rhythms of the cardiovascular system of a person in
normal and pathological conditions.

Thus, the daily rhythms of cardiac systems at 24
hours are absent both in normal conditions and in
pathology. Mezor is normally equal to 56, and with
pathology 78, the amplitude is normal — 12 (07 +
17), with pathology — 111 (51 + 172), and acrophase
is normal — 05 hours. 10 min., And for pathology, 14
h. 10 min. [24].

Heart rate variability (HRV) data in normal and
pathological conditions showed that, according to
the results of daily monitoring, less than half of the
analyzed parameters of heart rate variability remain

stable. Of the 12 parameters analyzed, statistically
significant differences were identified by 9
parameters, and by the following indicators: SDNN
idx (ms), pNN 200%, the differences in statistical
changes are insignificant (Table 1)

The SDNN idx parameter (standard deviation of
NN intervals), reflecting the integral effects of the
sympathetic and parasympathetic divisions of the
ANS, also slightly decreased overall over the day
in case of pathology, while the reliability of changes
in its night and day indices was low, i.e. unreliable.
The parameter r MSSD (ms), is an indicator of the
activity of the parasympathetic link of the vegetative
regulation, decreases at night, especially in case of
pathology [25].

Table 1 — Heart rate variability in humans in normal and diabetes in the spring period of the year

Norm Diabetes
Parameters day night twelil(:i;ts‘our day night tweﬁlgi;ts"our
1 2 3 5 6 7

Witness NN, % 99,9+1,6 100,0+2,4 100,0£2,8 88,2+5,5 99,7+4,67 91,8+5,34
Medium NN,ms 1002+16,23 1120+19,34 1049+18,06 708+25.4 937+36.3 784+32.2
SDNN,ms 1224+5,68 108+4,7 117+6,37 149+7,42 108+8,75 137+7,86
SDAN,ms 111£7,5 86+3.64 101+6,42 15449,5 90+10,4 132+12.3
SDNNidx ms 47+3,22 444556 46+4.,45 45+6,78 45+5,67 454+4,89

rMSSD, ms 33+2.84 3243.,02 3346,5 29+4.5 18439 26+6,2
NN350 127945432 719+78.6 1998+463,7 125443596 320+45.8 1574+467
pNN50,% 3,0+0,24 2,5+0,54 2,8+0,76 1,8+0,85 0,9+0,08 1,5+0,68
NN100 217+66,57 134+58.9 351£79,5 376+82.4 24+4.65 400+34,3
pNN100,% 0,5+0,03 0,5+0,07 0,5+0,04 0,5+0,02 0,1£0,05 0,4+0,07
NN200 131+77.3 79426,5 210+95,7 170+78.8 7£1,6 177+78,6
pNN200,% 0,3+0,08 0,3+0,04 0,3+0,02 0,2+0,04 0,4+0,05 0,2+0,04

**p<0,01;—*p <0,05.

The sum of all adjacent NNC intervals with
oscillations over 50 ms (NN 50) and its share,
calculated from the total number of NN intervals,
decreased slightly during the day, and significantly
at night, and also for the whole day. The greatest
changes were found in pathology exchanged in
terms of HRV parameters: NN medium (ms), SDNN
(ms), SDANN (ms), NN 50, p NN 50%, NN 100,
NN 200. Reduction in r MSSD (ms), p NN 50 and
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NN 50, which are markers of the parasympathetic
nervous system, may indicate a suppression of its
activity and a sharp predominance of sympathetic
activity. The great significance of changes at night
in a number of indicators may indirectly indicate the
effect of pathology on night sleep. There is a linear
correlation between the increase in the incidence of
diabetes and the increase in CVD complications.
There is every reason to assume that in the next 20
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years the proportion of patients with type 2 diabetes
in the structure of cardiovascular complications will
increase [26].

Conclusion

Excessive increase in blood glucose level
after a meal, on the one hand, is the earliest and
most adequate diagnostic sign of type 2 diabetes,
on the other hand, has an unfavorable prognostic
value in terms of cardiovascular complications,
which confirms one of the latest studies in
this area — DECODE (Diabetic Epidemiology
Collaborative Analysis Of Diagnostic Criteria in
Europe) Effective management of type 2 diabetes

today can be thought of as a set of measures
aimed not only at compensating carbohydrate
metabolism, but also at eliminating other risk
factors for cardiovascular disease — hypertension
and dyslipidemia.

Thus, we have established daily rhythms of
indicators of the cardiovascular system of a person
in health and pathology in the spring period of the
year.
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