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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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DEPENDENCE OF BLOOD PRESSURE REACTIONS
ON METEOROLOGICAL PARAMETERS IN VARIOUS AGE GROUPS

Meiramova A., Rib Y., Sadykova D.,Issilbayeva A., Ainabay A.

JSC “Medical University of Astana”, Department of Internal Medicine Ne2, Nur-Sultan, Kazakhstan

Currently, climate is assigned to play an important role in the
blood pressure (BP) regulation. Along with other meteorologi-
cal factors, the direct role of changes of temperature and atmo-
spheric pressure, which can increase the risk of diseases, hos-
pitalizations and lead to premature mortality, is [1-10]. One of
the most significant climatic and meteorological elements that
affect the BP variability is the outdoor temperature. There are a
number of works describing the changes of the BP level during
the fluctuations and changes in the temperature level. Hu J. and
et al. investigating the effect of temperature on BP in children
and adolescents showed that a decrease of air temperature was
associated with a significant increase of systolic blood pressure
(SBP) and diastolic blood pressure (DBP). At the same time,
the authors emphasize the greater value of the daily minimum
air temperature on the BP level [12,13]. Van den Hurk K.,and et
al.studied BP levels in healthy adults and found that the higher
daytime temperatures were associated with lower BP levels, that
were independent of humidity or other factors [14]. The study
of the relationship between air temperature and BP in elderly
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subjects also showed that a decrease of temperature by 1 degree
was associated with an increase of SBP [15] and the influence
of seasonal fluctuations is more important, since the greatest in-
crease of SBP to 4.25 for women and 4.21 mmHg. for men was
observed during the winter period, and in the summer, on the
contrary, low BP was observed [16].

Fluctuations in meteorological elements are largely associated
with climate zones or local climate [17]. Nur-Sultan is the capi-
tal of Kazakhstan, with a population of 1 million people, is the
second coldest capital in the world after Ulaanbaatar [18]. Ka-
zakhstan is located in the southern part of the temperate climate
zone, on the border of Europe and Asia. The most part of the
country is located in Asia; the smaller part is located in Eastern
Europe. The climate is diverse throughout the territory. If in the
southern part of'it, due to the pronounced mountain-valley circu-
lation, the continental climate prevails, in the Northern part it is
mainly sharply continental climate, due to the circulation of the
atmosphere. Nur-Sultan, where the current study was conducted,
is located in the Northern region of the country, with high tem-
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peratures in summer , low temperatures in winter and large an-
nual and summer daily air temperature amplitudes [19,20].

The studies of climate’s impact on the BP level in the neigh-
boring regions of Kazakhstan have different results. Thus, in the
Northern regions of Russia, in the far North, several authors re-
vealed that diseases, associated with the BP elevation, with the
highest frequency were destabilized in the winter and spring pe-
riods [21,22]. While, in the South-Eastern part of Western Sibe-
ria the relationship of frequency of request for medical care for
BP destabilization, associated with a depression in daily aver-
age temperature and number of days with rainfalls was observed
[23,24]. Handler J. and et al. also noted the important value of
the region of residence. The authors showed that even in a com-
fortable year round air-conditioned environment with an out-
door temperature of 28.6 degrees in summer and 14 degrees in
winter, there was a significant difference in SBP of 134 mmHg
and 165 mm Hg respectively. While in another region, where
the air temperature was 40 degrees in summer and 10 degrees
in winter, the SBP was 130 and 147 mmHg respectively [25].

Currently, there are works, published in the regional jour-
nals of the country, devoted to the influence of climate and
meteorological factors on mortality from circulatory system
diseases, where the authors note the dependence of the in-
crease of mortality rate in the Southern regions on atmo-
spheric pressure on base of average annual indicators [26].
The increase in the frequency of vascular accidents depend-
ing on the air temperature and the duration of the days with
relative humidity of more than 80% in the southern regions
of Kazakhstan was also noted [27]. There were a number of
works in neighboring regions of Russia. However, taking into
consideration the peculiarities of the local climate in different
regions of Kazakhstan, the aim of our study was to assess the
impact of climate and meteorological indicators on BP pa-
rameters in different time intervals, considering unmodifiable
risk factors of hypertension in Nur-Sultan.

Material and methods. The study was conducted in the city
multidisciplinary hospital No. 2 of Nur-Sultan, in the depart-
ment of cardiology in the period from 1 January 2017 to 31 De-
cember 2017. Ethical principles were observed. The study was
approved by the local ethics committee of the npJSC “Medical
University of Astana”. The 260 cases of daily BP monitoring of
patients suffering from arterial hypertension with the developed
uncomplicated hypertensive crisis were analyzed. The inclusion
criteria were the age of the patients under the study over 18 years
and the signed voluntary informed consent of the patient. The
exclusion criteria were secondary symptomatic arterial hyper-
tension (AH), resistant AH, the General serious condition of the
patient, the presence of concomitant somatic diseases, hepatic
and renal insufficiency, complicated hypertensive crises (with
the development of acute cerebrovascular accident, acute myo-
cardial infarction, bleeding, cardiac arrhythmias).

All patients under the study underwent ambulatory blood
pressure monitoring (ABPM) after stabilization and initiation
of basic antihypertensive therapy, which included angiotensin
converting enzyme inhibitors, calcium channel antagonists, thi-
azide and thiazide-like diuretics. The average period of ABPM
conducting was from 3 to 5 days from the beginning of basic
therapy.

The ABPM was carried out using the BPLab MuC/II1-1 ap-
paratus (Russian Cardiology Research and production com-
plex, Russia; accuracy tests was carried out according to the
international protocol ESH-2001 [28], (date of the last veri-
fication is 17.06.2018) on base of the oscillometric method.
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Monitoring began at 08.00-09.00 and lasted an average for
25 hours. The cuff for BP measuring was worn on a non-
dominant hand. During the day, BP was recorded every 20
minutes, at night-every 30 minutes, the processing of moni-
toring data was carried out using the computer software GE
CardioSoft, version 6.65.

Using the ABPM the next data were analyzed: temporal hy-
pertensive index of systolic and diastolic blood pressure (HISx
u HIDx); average daily blood pressure -systolic and diastolic,
daily variability of SBP (norm - <15%), daily variability of DBP
(norm - <14%). According to the Recommendations of the Eu-
ropean society of cardiologists of 2018 on the prevention, diag-
nostics and treatment of hypertension [16] as diagnostic values
were taken daily average BP 130/80 mm Hg and above. HISx
and HIDx were considered as “presumably normal” at values
less than 15%, “borderline” - from 15 to 29%, “presumably el-
evated” - in the range of 30-49%; stable hypertension was estab-
lished at values HI > 50%, night BP decrease less than 10% of
the median of daily BP.

In order to assess the impact of climatic and meteorological
factors on BP fluctuations, we studied the daily fluctuations of
climate data indicators, which were reflected in 4-hour intervals:
00.00-00.04 hours; 00.04-08.00 h.; 08.00-12.00 h.; 12.00-16.00
h.; 16.00-20.00 h.; 20.00-24.00 h.. These climatic and meteo-
rological indicators were obtained from the site http://rp5.kz/
archive.php?wmo_id=35188&lang=ru.

The analysis included: air temperature at an altitude of 2 me-
ters above the ground, T; difference between day and night tem-
perature; atmospheric pressure at the station level, AP; relative
humidity at an altitude of 2 meters above the sea level, RH; wind
speed at an altitude of 10-12 meters above the ground, WS; total
cloudiness, TC; all observed clouds amount, AOCA; the lowest
cloud base height, LCBH; the horizontal visibility, HV; precipi-
tation, P.

In this regard, circadian BP indicators according to the re-
sults of ABPM were also divided into equal 4-hour intervals:
00.00-00.04 hours.; 00.04-08.00 h.; 08.00-12.00 h.; 12.00-16.00
h.; 16.00-20.00 h.; 20.00-24.00 hour, and has been marked as
4-hourly mean values of SBP and DBP.

An elevated SBP was considered to be 130 mmHg or more,
elevated DBP-80 mmHg or more.

The initial data of patients and climatic and meteorological
indicators for the current period are presented in Tables 1,2.

Data analysis was conducted, taking into consideration the
unmodifiable risk factors for hypertension, such as the age and
gender distribution. It was not possible to carry out a compara-
tive analysis depending on ethnicity, since the analyzed data
were a constant. A comparative analysis depending on the he-
reditary burden failed due to non-valid data.

In order to assess the influence of climate and meteorologi-
cal factors on the blood pressure fluctuation depending on the
age of patients under the study, the sample was divided into 3
groups by age gradations according to who recommendations.
Consequently, the first group consisted of patients aged 21 to
44 years, n=127, the second group consisted of patients aged 45
to 59 years n=79, the third group consisted of patients aged >60
years, n=54.

Further, in order to assess the influence of climate and me-
teorological factors on blood pressure fluctuation in relation to
the gender distribution, a comparative analysis with the sample
divided into 2 groups by gender was carried out. The first group
consisted of male persons n=218, the second group consisted of
female persons n=42.
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Table 1. Clinical and anamnestic indicators of patients with hypertension in 2017, n=260

Variables Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
n=21 n=18 n=20 n=27 n=24 n=26 n=17 n=21 n=12 n=19 n=30 n=25
Age Me 47 47 50 46 44 45 46 47 43 44 43 43
Q1;Q3 |42:68 | 41:62 | 45:65 |40;57 |40.2;59 | 37:56 | 3867 |42;68.5 | 4156 | 40;49 | 38:48 | 40;47
Men n,% 19/90.4 | 17/94.4 | 10/50 26/96.2 | 22/91.6 21/80.7 | 14/82.3 | 16/76.1 11/91.6 | 15/78.9 | 24/80 23/92
Women | n,% 2/9.6 1/5.6 10/50 1/3.8 2/8.4 5/19.3 | 3/17.7 |5/23.9 1/8.4 4/21.1 | 6/20 2/8
Etahznic n,% 21/100 17/94.4 | 20/100 | 27/96.2 | 20/83.2 26/100 | 14/82.3 | 20/95.2 12/100 | 19/100 | 29/96.6 | 25/100
He-
reditary | n,% 19/90.4 | 18/100 19/95 25/92.5 | 22/91.6 25/96.1 | 17/100 | 21/100 11/91.6 | 17/89.4 | 29/96.6 | 24/96
history
Table 2. Seasonal dynamics of climatic and meteorological indicators in 2017
Variables Winter Spring | Summer Autumn
Me/Q1;Q3
Air temperature, T -7.7/-11.3;1.5 9.5/5.7;15.5 22.3/19.5;25.9 1.0/-1.4;6.1
Difference between day and night temperature -6.4 11.01 5.6 5.08
Atmospheric pressure, AP 740/729.8;742 731.1/725;738 725.6/723;729 735.3/730;740
Relative humidity, RH 83.5/74;95 59/45.7;78.7 43/33;51.5 80/60;89
Wind speed, WS 2.0/1;3 2.0/1;4 1.0/1;2.5 2.0/1;2
Total cloudiness, TC 100/25;100 100/63.7;100 75/40;100 100/100;100
All observed clouds amount , AOCA 90/0;100 32.5/10.8;97.5 40/26.5;31.6 100/60;100
The lowest cloud base height, LCBH 450/450;800 1250/850;1250 1250/1250;1750 450/250;800
Horizontal visibility, HV 4.5/4;4 10/4;10 10/10;10 4.0/4;10
Precipitation, P 0.4/0;1.0 0.5/0.1;1.0 0.1/0;2 0.7/0;3

Statistical data processing was performed according to gen-
erally accepted standards in the IBM SPSS Stasistics software
program. A comparative analysis of the level of SBP and DBP
in different age groups was carried out using the Kraskel-Wal-
lace criterion (p<0.017). Correlation analysis of SBP and DBP
with meteorological indicators was conducted using the Spear-
man correlation criterion (r,). Based on the correlation analysis
data, a multi-dimensional regression analysis with step-by-step
selection, with the calculation of the determination coefficient r
square and the adjusted r square was performed. The qualitative
data analysis was based on the Tau-Kendell and Somer criterions
for multi-field tables (p<0.017). Based on the correlation analy-
sis data, a multi-dimensional regression analysis with systematic
selection, with the calculation of the determination coefficient r
square and the adjusted r square, was performed. A comparative
analysis of SBP and DBP level in different gender groups was
carried out using the Mann-Whitney criterion (p<0.05).

Results and discussion. The frequency of elevated SBP and
elevated DBP in different age groups had different frequencies.
The highest proportion of patients with elevated SBP was among
the third group (1 group= 46.4%; 2 group= 42.5%; 3 group=
53.8%; ¥2=9.511 df=2 p=0.009). The proportion of patients
with elevated levels of DBP was found with the same frequency
among young, middle-aged and elderly people (1 group=48.2%;
2 group=48.2%; 3 group=42.8%, p>0.05).

These results are fully reflected in the comparative analysis,
which showed the presence of statistically significant differenc-
es in the level of average daily SBP among the groups under the
study. In the young age group, the average daily SBP was 131
mmHg. (95% CI 130.1-131.9), in the middle-aged group-130.5
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(95% CI 129.4-131.7), while in the elderly group-136.3 (95% CI
134.4-138.1), y2=25; df=11; p=0.000. While the average daily
DBP in the groups under the study didn't differ and accounted
for 81.6(95%CI 80.9-82.4), 80.9 (95% CI 80-81.8) and 79.9
mmHg(95% CI 78.8-80.9) , (p=0.271)

Analyzing the seasonaly fluctuations of the daily average SBP
and daily average DBP similar trend in older age group of per-
sons over 60 years of age is obvious, where the daily average
SBP peaks occur in the spring period (Fig. 1), which is prob-
ably associated with a more increasesd difference in night and
day temperatures at the appropriate season (Table 2). The similar
trend for the daily average DBP wasn't observed, and the varia-
tion of the daily average DBP by month didn't show significant
differences.

The study of the 4-hourly mean values of SBP and DBP in
different age groups showed that the SBP mean value with
a 95 % CI in the elderly in different time intervals was sig-
nificantly higher than in the young and middle-aged groups
(Fig. 2). 4-hourly mean values of DBP had no significant dif-
ferences. For persons of the first group the 4-hourly mean
values of DBP was 00.00-00.04 hour=74.1 (95% CI 71-76);
00.04-08.00 hour = 74 (72-76); 08.00-12.00 hour=82.3 (80-
84); 12.00-16.00 hour= 81.4 (79-83); 16.00-20.00 hour =84
(82-85); 20.00-24.00 hour= 83.4 (81-85) mmHg. For persons
of the second group the 4-hourly mean values of DBP ac-
counted for 73.6 (71-76); 74.8 (72-77); 81 (78-83); 80.4 (78-
82; 83.9 (81-86); 89 (79-84) mm. Hg. For the third group
persons the 4-hourly mean values of DBP was 72.5 (69-65);
73.8 (72-77); 81.3 (78-84); 79.7 (77-82); 80.8 (78-83); 78.9
(76-81) mm.Hg.
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Fig. 1. The seasonal dynamics of the daily average SBP in
different age groups
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Fig. 2. Variability of 4-hourly mean values of SBP within 24

hours in different age groups

Table 3. Correlation matrix of 4-hourly mean values of SBP and DBP
with climatic and meteorological indicators in the elderly group

4-hourly mean values of BP T AP RH WS HBLC HV
4-hourly mean r 0.128 0,217 -0,157 0,095 0,250 0,280
values of SBP p 0,020 0,000 0,007 0,106 0,043 0,000
4-hourly mean r 0,180 -0,203 0,212 0,128 0,220
values of DBP p 0,012 0,001 0,000 0,029 0,003

Further, in order to assess the relationship of 4-hourly mean
values of SBP and DBP with climatic and meteorological pre-
dictors in individuals of different age groups, a correlation
analysis was carried out. The results showed that the patients
of the first 18-44 age group had a positive weak correlation of
4-hourly mean values of SBP and DBP with air temperature
r, SBP=0.185 p=0.000 and r, DBP =0.189 p=0.000. Also, a
negative weak correlation of 4-hourly mean values of SBP
and DBP with atmospheric pressure r, SBP=-0.133 p=0.001
and r, DBP=-0.184 p=0.000, was observed.

In the middle-aged group (45-59 years), along with a sta-
tistically significant weak correlation between 4-hourly mean
values of SBP and DBP with air temperature (r, DBP=0.163
p=0.001) and atmospheric pressure (r, SBP=-0.1 p=0.031), a
negative relationship with relative humidity r. SBP=-0.143
p=0.001 r, SBP=-0.237 p=0.000 was also revealed.

Correlation analysis in the age group, aged >60 years,
showed the presence of not only the relationship of the
4-hourly mean values of SBP and DBP with the previously
mentioned indicators, but also revealed additional correla-
tions with the wind speed, the lowest cloud base height and
horizontal visibility (Table 3).

Taking into account that the daily SBP, 4-hourly mean values
of SBP, as well as the variability of SBP significantly varied in
different age groups, multiple regression analysis was performed
separately for each age group. As a dependent variable was the
4-hourly mean values of SBP, as an independent variables gen-
der, hereditary burden, and meteorological parameters such as
air temperature, atmospheric pressure, relative humidity, wind
speed, and horizontal visibility were selected. Thus, we obtained
different models of multiple regression analysis for each group.
For the young age group, the r square accounted for 3.7%, the
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adjusted r square was 3.5% and included only the value of the
constant and the air temperature. For the middle-aged group, the
r square accounted for 2.4%, the adjusted r square was 2.1%,
and included the value of the constant and relative humidity.
For the older group, the r square was 25.5%, the adjusted
r square was 23.2% and included the value of atmospheric
pressure, air temperature, relative humidity and horizont,,al
visibility (Fig. 3).
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Fig. 3 Scattering diagram of a multidimensional regression
model

The variables, included in the multidimensional regression
model, are presented in Table 4.
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Table 4. Multivariate regression model for calculating the elevation
of the 4-hourly mean values of SBP in individuals, aged >60 ears

Non-standardized coefficients
Model t Value
B Standard error
(Constant) 1057,778 165,554 6,389 ,000
AP -1,241 223 -5,560 ,000
RH -,382 ,085 -4,516 ,000
T -,836 ,191 -4,372 ,000

HV 1,853 ,727 2,548 ,012

Further, we analyzed the influence of climate and meteoro-
logical factors on BP fluctuations depending on gender distri-
bution. Thus, it was revealed that the daily average SBP was
higher among female (U=5797 Z=-2.551 p=0.011). Studying the
seasonal daily average BP indicators among men and women,
higher values of the daily average SBP in women in the summer
months were also observed (Fig. 4).

Gender
groups
I Women

I Men
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T T T T
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Fig. 4. The seasonal dynamics of average daily SBP in differ-
ent gender groups

Correlation analysis also showed various results among
men and women. Thus, there was a correlation between the
indicators of 4-hourly mean values of SBP and DBP with the
air temperature level (r, SBP=0.126 p=0.000; r, DBP=0.168
p=0.000) and atmospheric pressure (r, SBP=-0.094 p=0.001;
r, DBP=-0.143 p=0.000) among males.

While among the female, there was a weak and moderate re-
lationship of 4-hourly mean values of SBP and DBP with the air
temperature level, atmospheric pressure, relative humidity, total
cloudiness, the lowest cloud base height and wind speed (Table 5).

Futher, on the basis of correlation, a multivariate regression
analysis for different gender groups was performed. As a de-
pendent variable 4-hourly mean values of SBP was selected, as
independent variables the gender, hereditary burden and me-
teorological parameters such as air temperature, atmospheric
pressure, relative humidity, wind speed and horizontal visibility
were selected. Thus, we also obtained different models of mul-
tiple regression for men and women . For males, the r square was
2.3%, the adjusted r square was 1.9%, and the model included
a constant and air temperature. For women, this model had the
r square of 54 %,the adjusted r square of 50%, and included the
constant, relative humidity and age of women (Table 6).

However, the residuals went beyond the acceptable limits and
made a large variation from -3.7 to 3.9, therefore the obtained
model was incorrect.

The obtained results reflect the influence of climate and me-
teorological factors on the BP level and the frequency of cases
of its increased value. The study of the BP level showed that
people 60 years of age and older have higher values of the daily
average SBP, SBP at different time intervals and the frequency
of elevated SBP cases. The obtained results are consistent with
the data of a number of authors, who note an enhancement of
sensitivity to climate and meteorological fluctuations with in-
crease in age, where a more frequent request for medical care
for a hypertensive crisis was indicated among elderly people in
comparison with young and middle-aged people [24,29-31]. The
study of the 4-hourly SBP fluctuation also showed the largest
increase in the morning hours, which is consistent with the data
of other authors [32].

Table 5. Correlation matrix of 4-hourly mean values of SBP and DBP with climatic and meteorological indicators in female

4-hourly mean values of BP T AP RH TC LCBH HV
4-hourly mean values r, 0,282 0,169 0,389 0,219 0,356 0,194
of SBP p 0,007 0,041 0,000 0,037 0,024 0,018
4-hourly mean values r 0,253 0,311 0,313 0,468 0,265
of DBP P 0,015 0,000 0,003 0,002 0,001

Table 6. Multivariate regression model for calculating the elevation of the 4-hourly mean values of SBP in female

Non-standardized coefficients
Model t Value
B Standard error
(Constant) 105,171 18,727 5,616 ,000
RH =334 116 -2,884 ,010
Age 721 ,259 2,787 ,012
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The study of monthly fluctuations of average daily SBP sug-
gests to assume the influence of seasonality. If some authors
note large differences between the summer and winter periods
[25,33-35], the results obtained in our study ,on the contrary,
show a predominance of the increased value of the daily av-
erage SBP in the spring and autumn period. This is probably
associated with a large variability in air temperature, registered
in these seasons of the year. These obtained results are consis-
tent with the authors, who emphasize that the most significant
weather factor, that causes a meteotropic reaction in the form
of BP elevation is a negative daily average temperature of more
than-10C° [21].

The revealed correlation in the group, aged > 60 years, is con-
sistent with the data of the authors, where correlations of tem-
perature and wind speed with the frequency of request for medi-
cal care for hypertensive crisis were determined in the elderly
group [29,30,36-38]. This certainly confirms the high sensitivity
to climate and meteorological fluctuations of individuals, aged
>60 years, and is consistent with the calculated multidimen-
sional regression model with a determination coefficient of 25%.

The study of the influence of climate and meteorological
factors by gender also showed differences in SBP level. The
revealed correlation of mean values of 4-hourly SBP with the air
temperature and atmospheric pressure, relative humidity, total
cloudiness, t he lowest cloud base height, wind speed among wom-
en, are consistent with the data of a number of authors indicating
more sensitivity to climate and meteorological fluctuations in fe-
male [31,39]. According to Cois A. and et al. data, the higher values
of SBP in women were observed in winter period [40], whereas,
according to the results of our study, the highest value of SBP was
in the autumn and summer periods. The obtained results reflect the
necessity for further research of the influence of local climate and
meteorological factors on the BP level among female. It also aims
to further investigation of the impact of local climate, including the
influence of air mass movement, the formation of cyclones and an-
ticyclones on the BP variability.

In conclusion, the obtained results of our study show the pres-
ence of greater sensitivity to climate and meteorological fluctua-
tions for individuals, aged > 60.

Conflicts of Interest: The funders had no role in the design
of the study; in the collection, analyses, or interpretation of the
data; in the manuscript writing process or in the decision of pub-
lishing the results.

REFERENCES

1. Von Mackensen S., Hoeppe P., Maarouf A., Tourigny P.,
Nowak D. Prevalence of weather sensitivity in Germany and
Canada Int J Biometeorol. 2005, 49, 156-66.

2. Heaviside C. Understanding the Impacts of Climate
Change on Health to Better Manage Adaptation Action Atmo-
sphere 2019, 10(3), 119; https://doi.org/10.3390/atmos 10030119
3. Murakami Sh., Otsuka K., Kono T., Soyama A., Umeda T.,
Yamamoto N., Morita H., Yamanaka G., Kitaura Y. Impact of
outdoor temperature on prewaking morning surge and nocturnal
decline in blood pressure in a Japanese population Hypertension
Research 2011, 34, 70-73.

4. Kaminski M., Cie$lik-Guerra U.I., Kotas R., Mazur P.,
Maranda W., Piotrowicz M., Sakowicz B., Napieralski A., Trzos
E., Uznanska-Loch B., Rechcinski T., Kurpesa M.. Evaluation of
the impact of atmospheric pressure in different seasons on blood
pressure in patients with arterial hypertension International Jour-
nal of Occupational Medicine and Environmental Health 2016,

© GMN

29(5), 783—792; http://dx.doi.org/10.13075/ijomeh.1896.00546
5. Patz J.A., Khalig M. Global Climate Change and Health:
Challenges for Future Practitioners JAMA 2002; 287(17):
2283-2284;doi:https://doi.org/10.1001/jama.287.17.2283-
JMS0501-3-1

6. Lawlor D.A., Smith G.D., Mitchell R., Ebrahim Sh. Adult
Blood Pressure and Climate Conditions in Infancy: A Test of
the Hypothesis that Dehydration in Infancy Is Associated with
Higher Adult Blood Pressure American Journal of Epidemiol-
ogy 2006, 163(7), 608—614; https://doi.org/10.1093/aje/kwj085
7. Bennett T., Wilcox R. G., MacDonald I. A. Post-Exercise Re-
duction of Blood Pressure in Hypertensive Men is Not Due to
Acute Impairment of Baroreflex Function Clin Sci (Lond) 1984,
67(1), 97-103.

8. Verberkmoes N.J., Soliman Hamad M.A., Woorst J.F. Impact
of temperature and atmospheric pressure on the incidence of ma-
jor acute cardiovascular events Neth Heart J 2012, 20, 193-196
9. Repanos C., Chadha N.K. Is there a relationship between
weather conditions and aortic dissection? BMC Surg. 2005. 5.
21-25.

10. Smith R.A., Edwards P.R., Da Silva A.F. Are periods of low
atmospheric pressure associated with an increased risk of ab-
dominal aortic aneurysm rupture? Ann R Coll Surg Engl. 2008,
90(5), 389-395.

11. Bown M.J., McCarthy M.J., Bell P.R.F. et al. Low atmo-
spheric pressure is associated with rupture of abdominal aortic
aneurysms Eur J Vasc Endovasc Surg. 2003, 25, 68—74.

12. Hu J., Shen H., Teng C. et al. The short-term effects of out-
door temperature on blood pressure among children and ado-
lescents: finding from a large sample cross-sectional study in
Suzhou China. Int J Biometeorol 2019, 63, 381-391

13. Miersch A., Vogel M., Gausche R. et al. Influence of season-
al variation on blood pressure measurements in children, adoles-
cents and young adults. Pediatr Nephrol 2013, 28, 2343-2349.
14. Van den Hurk K., de Kort W.L.A.M., Deinum J., Atsma F.
Higher outdoor temperatures are progressively associated with
lower blood pressure: a longitudinal study in 100,000 healthy
individuals J. Am. Soc. Hypertens 2015, 9(7), 536-543.

15. Kimura T., Senda S., Masugata H., Yamagami A., et al.
Seasonal Blood Pressure Variation and Its Relationship to Envi-
ronmental Temperature in Healthy Elderly Japanese Studied by
Home Measurement, Clinical and Experimental Hypertension
2010, 32(1), 8-12.

16. Okada M., Kakehashi M. Effects of outdoor temperature
on changes in physiological variables before and after lunch in
healthy women Int J Biometeorol 2014, 58, 1973—-1981

17. Barnett A.G., Dobson A.J., McElduff P., et al. Cold periods
and coronary events: an analysis of populations worldwide J
Epidemiol Community Health 2005, 59, 551-557

18. Vilesov E.N. Haracketistiki klimata goroda Astana I ih izmeneniya
za poslednie 90 let Gidrometrologiya I Ecologiya 2017, 3, 7-16.

19. Amezketa, A Y Lopez, M. L. Bioclimas templados de Ka-
zakhstan Publicaciones De Biologia De La Universidad De Na-
varra Serie Botanica, 2003, 56, 65-79.

20. Rivas-Martinez, S., Ogar, N., Rachkovskaja, E., Lopez,
M.L., Marinich, O., Lopez, M.S.,Amezketa, A., Gelldiev, B.
Bioclimaticheskaja Karta Kazakhstaja. En Itogi I Perspektivi
Rasvitia Botanicheskoi Nauki V Kazajstane (Materiali Mezdun-
arodoi Nauchnoi Konferencii, Pocviachshenou 70-Letiiu Insti-
tuta Botaniki I Fitointrodukcii) Alma-Ata 2002, 269-261.

21. Varlamova N.G. Arterial’noe davlenie u muzhchin i zhen-
shin Severa Izvestiya Komi nauchnogo centra Uro PAN 2011,
4(8), 52-55 (in Russ.)

77



22. Rusak S.N., Es’kov V.V., Molyatov D.I., Filatova O.E. Go-
dovaya dinamica pogodno-klimaticheskih factorov i zdorov’e
naseleniya Hanty-Mansiyskogo avtonomnogo okruga Ecologi-
ya cheloveka 2013, 11, 1-6 (in Russ.)

23. Hansulin V.I., Gafarov V.V., Voevoda M.I. I soavtory Vliya-
nie meteorologicheskih factorov v razlichnye sezony goda na
chastotu vozniknoveniya gipertonicheskoi bolezni u zhitelei g.
Novosibirska Ecologiya cheloveka 2015, 7, 3-8 (in Russ.)

24. Belyaeva V.A. Vliyanie meteofactorov na chastotu povysh-
eniya arterial’njgj davleniya Analiz riska zdorov’yu 2016, 4, 17-
22 (in Russ.)

25. Handler J. Seasonal variability of blood pressure in Califor-
nia. Journal of Clinical Hypertension (Greenwich, Conn.) 2011,
13(11), 856-860.

26. Botabekova A., Kauyzbai Zh., Bekmurzaeva E. Vozdeistvie
meteorologicheskih factorov na techenie arterial’noi gipertenzii v
raznyh regionah Kazakhstana Vestnik 2015, 3, 74-76 (in Russ.)

27. Erkebayeva S., Nurgozhaev., Fafurov B., Zharkinbekova N.,
Abasova G. Epidemiologiya I klimato-geograficheskie faktory
riska cerebral’nogo insul’ta v Yuzhno-Kazakhstanskoi oblasti
Zhurnal nevrologii I psihiatrii imeni Korsakova S.S. 2013;
113(3), 3-8 (in Russ.)

28. Williams B., Mancia G., Spiering W. et al. 2018 ESC/ESH
Guidelines for the management of arterial hypertension. The
Task Force for the management of arterial hypertension of the
European Society of Cardiology and the European Society of
Hypertension. European Heart Journal 2018, 39, 3021-3104;
doi:10.1093/eurheartj/ehy339.

29. Vencloviene J. Braziene A. ,Zaltauskaite J., Dobozinskas P..The
Influence of the North Atlantic Oscillation Index on Emergency
Ambulance Calls for Elevated Arterial Blood Pressure Atmo-
sphere 2018, 9(8), 294; https://doi.org/10.3390/atmos9080294

30. Vencloviene J. ,Braziene A., Dobozinskas P. Short-Term
Changes in Weather and Space Weather Conditions and Emer-
gency Ambulance Calls for Elevated Arterial Blood Pres-
sureAtmosphere 2018, 9(3), 114; https://doi.org/10.3390/at-
mos9030114

31. Kireev C.C., Tokarev A.R., Malychenko T.V. Gengerno-kli-
maticheskie osobennosti obrashaemosti naseleniya za medicin-
skoi pomoshyu po povodu arterialnoi gipertenzii Vestnik novyh
medicinskih tehnologiy 2014, 1, 25

32. Iwabu A., Konishi K., Yamane S., et al. Inverse Correlation
Between Seasonal Changes in Home Blood Pressure and Atmo-
spheric Temperature in Treated-Hypertensive Patients Clinical
and Experimental Hypertension 2010, 32(4), 221-226.

33. Su D., Du H., Zhang X., Qian Y. et al Season and outdoor
temperature in relation to detection and control of hypertension
in a large rural Chinese population International Journal of Epi-
demiology 2014, 43(6), 1835-1845

34. Woodhouse P.R., Khaw K.T., Plummer M. Seasonal varia-
tion of blood pressure and its relationship to ambient tempera-
ture in an elderly population Journal of Hypertension 1993,
11(11),1267-1274.

35. Yang L., Li L., Lewington S., Guo Y, et al. On Behalf of the
China Kadoorie Biobank Study Collaboration, Outdoor tempera-
ture, blood pressure, and cardiovascular disease mortality among
23 000 individuals with diagnosed cardiovascular diseases from
China European Heart Journal 2015, 36(19), 14 May 2015, Pages
1178-1185,https://doi.org/10.1093/eurheartj/ehv023

36. Vencloviene, J.; Babarskiene, R.M.; Milvidaite, I.; Kubilius,
R.; Stasionyte, J. The effect of silar-geomagnetic during and af-
ter admission on survival in patients with acute coronary syn-
dromes. Int. J. Biometerol. 2014, 58, 1295-1303.

78

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

37. Mendoza, B.; Diaz-Sandoval, R. Effects of Solar activity
on myocardial infarction death in low geomagnetic latitude re-
gions. Nat. Hazards 2004, 32, 35-36.

38. Wang, Q., Li, C., Guo, Y., Adrian, G.B., Tong, S., Dung, P.,
et al., Environmental ambient temperature and blood pressure in
adults: a systematic review and metaanalysis Sci. Total Environ.
2017, 575276-575286

39. Bobina I.V., Kobzeeva O.0. Vliyanie meteorologicheskih
faktorov na chastotu obostreniy arterial’noi gipertenzii [zvestiya
Altaiskogo gosudarstvennogo universiteta 2010, 3(1), 13-16 (in
Russ.)

40. Cois A, Ehrlich R. Socioeconomic Status Modifies the Sea-
sonal Effect on Blood Pressure: Findings From a National Panel
Study Medicine (Baltimore) 2015, 94(35), ¢1389. doi:10.1097/
MD.0000000000001389

SUMMARY

DEPENDENCE OF BLOOD PRESSURE REACTIONS
ON METEOROLOGICAL PARAMETERS IN VARIOUS
AGE GROUPS

Meiramova A., Rib Y., Sadykova D., Issilbayeva A., Ainabay A.

JSC “Medical University of Astana”, Department of Internal
Medicine Ne2, Nur-Sultan, Kazakhstan

Climate plays an essential role in the blood pressure (BP)
regulation. BP seasonal fluctuations are often explained by me-
teorological factors, such as changes of outdoor temperature
and etc. The 260 cases of BP monitoring of patients with un-
complicated hypertensive crisis were analyzed. We studied the
daily fluctuations of climate data indicators reflected in 4-hour
intervals. Data analysis was performed considering unmodifi-
able risk factors for hypertension: age and gender. In the young
age group, the daily average SBP was 131, in the middle age
group - 130.5, in the elderly group-136.3 mmHg., p=0.000.
4-hourly mean values of SBP were higher in the older group and
their correlations with meteorological elements were more sig-
nificant. A multi-dimensional regression model, which included
temperature, atmospheric pressure, relative humidity and hori-
zontal visibility had an r square of 25%. Comparison by gender
showed that the daily average SBP was higher in women, but a
statistically significant regression model couldn't be obtained.
The results showed the presence of greater sensitivity to climatic
and meteorological fluctuations for individuals, aged > 60.

Keywords: blood pressure; climate, meteorological factors,
unmodifiable risk factors, age, gender

PE3IOME

3ABUCUMOCTD PEAKIIA APTEPUAJIBHOTO JAB-
JIEHUSI OT METEOPOJIOI'MYECKUX I[TAPAMETPOB
Y HAHUEHTOB PA3JINYHBIX BO3PACTHBIX I'PYIIII
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Cs1 METEOPOJIOTNYECKUMH (DAKTOPaMH, TAKUMU KaK W3MEHEHHs
TeMIIepaTypbl HAPYKHOTO BO3AyXa.

[IpoananuzupoBansl 260 ciayuyaeB Mmonutopusra AJl y nauu-
€HTOB C HCOCJIOX)KHEHHBIM I'MIIEPTOHUYCCKUM KPHU30M. I/I3y'~leHbl
CyTOUHBIE KOJe0aHMs ITOKa3aTesieil KIMMaTHYeCKUX IaHHBIX,
OTPAXXCHHBIX B 4-4acoBBIX UHTEpBaJIax. Amnanus JaHHBIX IIPO-
BOJIMJICSI C YYETOM HEMOAN(PHULIPYEMBIX (PaKTOPOB PUCKA - BO3-
pact u noi. B Monozoit BozpacTHo# rpymnme cpeiHecyTOYHOE
cucroinueckoe AJl (CAJl) cocraBumno 131 mm pr.cT., B cpea-
Hell BozpacTHOH rpynne - 130,5 MM pT.CT., B TOKUJION Ipym-
ne - 136,3 mm pr.ct., p=0,000. Cpennue 3uauenuss CAJl 3a

4 yaca OblIM BBILIC B CTaplLieil rpyImme, ¥ UX KOPpeasLuu ¢
METEOPOJIOrMYECKUMH dJIeMEHTaMH ObUIH OoJiee 3HAYUTEIb-
HbIMH. MoOZIeIb MHOTOMEPHOM perpeccuu, KOTopasi BKJIHOUa-
Ja TeMmmeparypy, armMocdepHoe AaBieHHE, OTHOCHTENIbHYIO
BIIQXKHOCTh W TOPH30HTAJBHYI0 BHIAMMOCTH uMmena 12 25%.
CpaBHEHHE IO TOJy BBIABUIIO, 4TO cpeaHecyTouHoe CAJL
OBLIO BBINIE Y JKEHIIWH, OJHAKO CTATUCTUYECKU 3HAYUMOM
perpeccuoHHOIl MoJeNu MOJIYyYUTh HE yaainoch. Pesynbra-
ThI IMOKa3aJIM MNOBBIIICHHYIX YYBCTBUTCJIBHOCTbH K KJIMMa-
TUYCCKHUM U METCOPOJIOTUYCCKUM ](OJ'[e6aHI/IﬂM y jaun B
Bo3pacTe =60 Jer.
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A FAMILY HISTORY OF DUCHENNE MUSCULAR DYSTROPHY

Karaiev T., Tkachenko O., Kononets O., Lichman L.

Shupyk National Medical Academy of Postgraduate Education, Ukraine

Muscular dystrophies (dystrophinopathies) include a spec-
trum of muscle pathologies, determined by mutations in the dys-
trophin gene on chromosome Xp21, which encodes a dystrophin
protein [7,8].

Duchenne muscular dystrophy (DMD) is a prevailing child-
hood muscular dystrophy acting upon 1 in 3,500 (2.9 per 10,000)
male births [16].

However, in the United States, the latest two-tier screening
analysis for a large cohort of newborn babies with DMD has
reported a lower morbidity rate, i. e. 1 in 6,000 [16,18].

Meanwhile, the incidence of dystrophinopathies accounts for
1 in 4000 (1 in 5000 for DMD and 1 in 20000 for BMD in male
births) [9,16].
© GMN

Two key processes can be distinguished in the pathogenesis of
muscular dystrophy. The first process includes the reduced num-
ber or absence of dystrophin protein, resulting in mechanical
weakness of the cytoplasmic membrane, followed by the excess
penetration of calcium ions from the extracellular space during
muscle contraction, leading to activating protein-degrading en-
zymes and the necrosis of muscle fibers. The second process is
a so-called functional muscle ischemia, caused by the lack of
nitric oxide synthetases (NOS) in patients with Duchenne mus-
cular dystrophy, which leads to their disorder [17,18].

To ascertain dystrophinopathies, genetic molecular testing is
used. The variety of myodystrophies associated traits mainly
responds to the type of gene mutation and its influence on the
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