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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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SENSITIVITY TO MECHANICAL PAIN BASED ON SATIETY LEVELS IN WOMEN

Gvasalia T., Kvachadze 1., Giorgobiani T.

Thilisi State Medical University, The Department of Physiology, Georgia

According to the definition of the International Association
for the Study of Pain, pain is subjective and emotional experi-
ence related to actual or potential tissue damage [24,27]. Pain
is an important protective mechanism, as unpleasant sensation
is coupled with urgency to cease irritating factor’s action. Re-
cently, gender-associated differences in perception of pain have
been a subject of a number of studies and they revealed, that
women tend to have a higher persensitivity and lower thresh-
old to pain [1-3]. Sex differences are caused by several reasons,
including biological, psychosocial and cultural factors [25,28].
For the studies of individual characteristics of pain perception,
the system of pain modulation plays an important role; systemic
research data suggests that inhibitory control of diffuse pain is
weaker in women compared to men [21], and this is accentuated
by the effect of sex hormones on central and peripheral nocicep-
tive system [10,11] and specificity of endogenous opioid system
receptor (Miu- and Kappa-) distribution in males and females
[19]. In addition, the following psychosocial factors that con-
tribute to increased pain sensitivity in women have been identi-
fied [19]: hypervigilance, higher body awareness, more attentive
monitoring of bodily signals, higher prevalence of anxiety and
depression, altering serotonin levels in the body. The idea of
gender-associated differences in pain perception is supported by
data from several studies [21,27]. In particular, cerebral activa-
tion induced by noxious stimuli was examined using positron-
emission tomography and results indicated that 50°C thermal
stimulus was evaluated as painful by more women than men
(P<0.01) [8].

In the research of nociception characteristics and sex dif-
ferences, the importance of ovarian-menstrual cycle should be
taken into consideration, as the sex hormones act as neuroactive
steroids [22]. On the one hand estrogen and progesterone are sig-
nificant for analgesia [7,13], on the other hand — attention should
be paid to antinociceptive effects of aforementioned hormones.
One study has revealed that estrogen modulates pain during mi-
graines, temporo-mandibular disorder and arthritis [18].

The recent data have shown that in addition to biological and
psychosocial mechanisms, individual pain perception can be al-
tered by satiety level as well [30]. Some studies confirm that
there is a relationship between being fed by sucrose and hyperal-
gesia in animals [11], while others show that ketogenic diet can
be associated with decreased pain sensitivity to thermal stimuli
[20]. It can be argued that the effect of satiety level on pain per-
ception is mediated by gastrointestinal hormones and endog-
enous opioids. Pharmacological stimulation of kappa-opioid
receptors decreases stress and promotes analgesia. Accordingly,
these changes can be inhibited by applying antagonists. Analysis
of intraduodenal content postprandially identifies the impact of
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food on a person’s mood and behaviour [26]. When food is pres-
ent in stomach and intestines, several polypeptide hormones are
released into the lumen and in the blood stream. The nature of
secreted neurotransmitters depends on autonomic nervous sys-
tem and composition of the food. Protein induces gastrin release
in the antrum of the stomach, while cholecystokinin release is
being activated by fat content. The synthesis of insulin depends
on carbohydrates and is mediated by incretin peptides. Both
cholecystokinin and insulin induce sleepiness postprandially in
humans and in animals [12]. The mechanism of this relationship
is not fully established, but it is proposed that the vagus nerve
afferentation plays an important role — it transmits the signals
to hypothalamus, which, in turn, stimulates oxytocin secretion.
Hypothalamus, particularly ventromedial nucleus, is an impor-
tant structure for pain modulation [6]. Oxytocin is associated
with sedation and it can also be associated with cholecystoki-
nin-related satiety. These alterations cause general relaxation,
diminish anxiety and, in turn, decrease sensitivity to pain [15].
This idea is confirmed by the experiment on rats, which identi-
fied the influence of oxytocin on decreasing stress and anxiety
[17]. Studies suggest that after eating, cholecystokinin causes
different behavioral responses (satiety, tranquilization, seda-
tion), but the exact pathway of pain alteration is not established.
According to some pharmacological experiments, cholecystoki-
nin worsens pain in humans and in rats [19], while other studies
indicate to cholecystokinin-mediated analgesia.

In order to investigate, whether food could reduce pain per-
ception or not, a study has been conducted, which aimed to show
the gender related difference in pain perception during starva-
tion, primary and secondary satiety states [30]. Although, due to
limited data, objective relationship between pain and food intake
could not be established and evaluated [30].

Our study aims to assess pain perception induced by mechani-
cal experimental irritation in women during different satiety lev-
els in follicular phase of ovarian-menstrual cycle.

Material and methods. The sample of the study was com-
prised of volunteer students aged 18-23 (women, mean age 19,5,
standard deviation 2,9).

The main selection criterium for participants was their health
state; Those without chronic pain, excess body weight (assessed
by BMI), cardiovascular, respiratory, endocrine, etc. disorders
were selected for participation in the study. Prior to the start of
the study, participants were given information about their rights
— they could refuse taking part in the study at any stage. Accord-
ingly, written informed consents were obtained from every par-
ticipant. All procedures and protocol of the study are approved
by Thilisi State Medical University Biomedical Research Com-
mittee. The study was conducted in compliance with all require-

83



MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Table. Mechanical Pain Threshold and Individual Resistance Threshold to Mechanical Pain:
primary satiety and physiological starvation

Physiological Starvation State Sensory-Motor Satiety State
Mechanical Pressure Threshold 98+2,9 kPa 120+3,0 kPa
Mechanical Pain Threshold 297+1,98 kPa 350+2,6 kPa
Tolerance Threshold to Mechanical Pain 45942 9 kPa 610+3,9 kPa

ments and regulations of International Pain Association for bio-
medical observation and experiments.

Ovarian-menstrual cycle of the women participating in the re-
search were evaluated using the questionnaires. All the studies
were performed in the follicular phase of menstrual cycle (7-11
days of the cycle).

At the first stage, study was conducted in starvation state
— after 10-12 hours after the last meal, the second stage — in
primary, sensory-motor satiety 20-30 minutes after intake of a
mixed meal.

Every participant has been offered to take standard, mixed
meal (including proteins, fats, carbohydrates).

The study was performed in isolated, sound-proof space. The
proband (subject under observation/study) was placed in a com-
fortable armchair. The duration of the study was approximately
1-1.5 hours. The height, weight, blood pressure, body mass in-
dex (BMI) and other measurements were registered prior to the
commencement of study.

Mechanical pain sensitivity was evaluated using computer-
ized algometer - AlgoMed (Medoc, Ltd, Ramat Yishai, Israel),
which was delivering mechanical stimuli to the participants;
Meanwhile, mechanical pressure threshold, mechanical pain
threshold and pain tolerance threshold were determined. A flat
probe of algometer (surface area of 1 cm?), was applied to the
participant’s palm delivering steadily increasing and quantifi-
able pressure at a rate of 30kPa/sec. The quantitative assessment
of the parameters was automatically performed by pressing the
remote control button.

Mechanical stimuli were delivered in the following sequence:
4 trials of mechanical pressure threshold (MPrTh), 4 trials of
mechanical pain threshold (MPTh) and 4 trials of pain tolerance
(MPT). In order to prevent sensitization/habituation of skin re-
ceptors, interstimulus intervals of 30 seconds were maintained.
To minimize the effects of adaptation, after each episode, po-
sition of algometer was altered. Total area of stimulation was
about 6x5 cm?.

Results and discussion. At the first stage of the research, dur-
ing the studies of sensitivity to the mechanical pain, it was iden-
tified that threshold of mechanical pressure is higher for primary,
sensory-motor satiety than for physiological satiety. The difference
between these two satiety levels was also demonstrated while test-
ing mechanical pain threshold, where threshold for primary satiety
equaled 350+2,6 kPa and for starvation level - 297+1,98 kPa. More
significant results were present after analyzing individual resistance
threshold to mechanical pain, particularly, a measured value dur-
ing primary satiety made up 610+3,9 kPa and during physiological
starvation 459+2,9kPa (Table).

According to this data, the cause of diminished pain sensitiv-
ity during primary satiety should be alterations of gastrointesti-
nal tract that take place after food ingestion: Mechano- and che-
moreceptors of initial segments in digestive system, particularly
in stomach and in duodenum get irritated; that is followed by
activation of several humoral factors and duodenal afferentation.

In 20-30 minutes after a mixed meal intake, pain sensitivity
decreases; This is supposed to happen due to cholecystokinin
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release in duodenum. Cholecystokinin has some antinociceptive
properties, it modulates neural system by endogenous opioid
synthesis. This hypothesis is relevant to findings of the experi-
ment on rats, where phenylquionone-induced seizures were ex-
tenuated by central and peripheral administration of cholecys-
tokinin [29].

Besides the effects of cholecystokinin, satiety level influ-
ence on pain perception depends on cerebral level of sero-
tonin [16]. Serotonin weakens nociceptive afferentation and
is involved in morphine-like analgesia. It is proposed that
impact of serotonin depends on the transport of amino acid
tryptophan. Diets that are enriched with carbohydrates dimin-
ish pain sensitivity, induce calmness and sedation, the mecha-
nism of which is thought to be insulin release — it stimulates
taking up of neutral amino acids (including tryptophan).
Even though this idea is expressed according to the study on
animals [30], but the therapeutical role of tryptophan is also
shown in humans. According to these studies, tryptophan rise
in blood plasma is detected, but this change is not as signifi-
cant to affect serotonin level in the brain.

The reliability of performed study is strengthened by evaluat-
ing mechanical pain by computerized algometer, where quanti-
tative assessment of the parameters was automatically managed
by pressing the remote control button. This type of assessing
system is much more objective, than evaluating pain subjec-
tively by verbal and qualitative tools. As for limitations of the
study, individual characteristics of metabolism should be taken
into consideration. In particular, food digestion and various sub-
stance release in response to meals (therefore, their effect on
nociception) is not happening in exactly identical time periods
for different individuals and therefore, correlation between pain
perception and time after last food intake cannot be seen as a
completely reliable factor.

For further research of satiety level influence on pain percep-
tion, it is recommended to analyze different types of experimen-
tal pain thresholds and resistance thresholds to pain. Measures
of individual pain perception should be evaluated not only dur-
ing starvation and primary satiety, but also during metabolic
satiety as well. In addition, psychophysiological characteristics
(different types of aggression) are desired to be taken into con-
sideration as it will fill the gaps in our general knowledge about
the phenomenon of pain and will also help us improve pain man-
agement resources. All of the above can be a subject for follow-
ing studies and publications.
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SUMMARY

SENSITIVITY TO MECHANICAL PAIN BASED ON SA-
TIETY LEVELS IN WOMEN

Gyvasalia T., Kvachadze 1., Giorgobiani T.

Thilisi State Medical University, The Department of Physiology,
Georgia

The recent data have shown that in addition to biological and
psychosocial mechanisms, individual pain perception can be al-
tered by satiety level as well. Some studies confirm that there is
a relationship between being fed by sucrose and hyperalgesia
in animals, while others show that ketogenic diet can be associ-
ated with decreased pain sensitivity to thermal stimuli. It can
be argued that the effect of satiety level on pain perception is
mediated by gastrointestinal hormones and endogenous opioids.
Pharmacological stimulation of kappa-opioid receptors decreas-
es stress and promotes analgesia. Accordingly, these changes
can be inhibited by applying antagonists.

Our study aims to assess pain perception induced by mechani-
cal experimental irritation in women during different satiety lev-
els in follicular phase of ovarian-menstrual cycle.

The sample of the study was comprised of volunteer students
aged 18-23 (women, mean age 19,5+2.9).

Ovarian-menstrual cycle of the women participating in the re-
search were evaluated using the questionnaires. All the studies
were performed in the follicular phase of menstrual cycle (7-11
days of the cycle).

At the first stage, study was conducted in starvation state — af-
ter 10-12 hours after the last meal, the second stage — in primary,
sensory-motor satiety 20-30 minutes after a mixed meal intake.
Every participant has been offered a standard, mixed meal (in-
cluding proteins, fats, carbohydrates).

Mechanical pain sensitivity was evaluated using computer-
ized algometer - AlgoMed (Medoc, Ltd, Ramat Yishai, Israel),
which was delivering mechanical stimuli to the participants;
Meanwhile, mechanical pressure threshold, mechanical pain
threshold and pain tolerance threshold were determined.

According to this data, the reason of relatively diminished
pain perception during primary satiety should be alterations
of gastrointestinal tract that take place after food ingestion:
Mechano- and chemoreceptors of initial segments in digestive
system, particularly in stomach and in duodenum get irritated;
that is followed by activation of several humoral factors and
duodenal afferentation. In addition, by some authors duodenal
release of cholecystokinin is believed to be hypothetical cause
of decreased pain sensitivity after 20-30 minutes from the last
mixed meal and is thought to have antinociceptive effect on en-
dogenous opioid system.
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PE3IOME

MOKA3ATEJIM MEXAHUYECKOW BOJEBOM 4YYB-
CTBUTEJIbBHOCTH B YCJIOBUSX PA3JIMYHOI'O I1U-
IIEBOI'O CTATYCA Y )KEHIIIUH

I'sacanus T.M., Kpauanze U./1., l'noproonanu T.H.

Tounucckuti 20cyoapcmeenHbil MeOUYUHCKUL  YHUugepcumen,
denapmamenm ¢puzuonoauu, I pysus

JlaHHBIC TIOCIICHUX MCCIICIOBAHMI TOKa3ajM, YTO, IIOMUMO
6I/IOJ'IOFI/I'~I€C](I/IX H IICUXOCOIIMAJIbHBIX MEXAaHNU3MOB, Ha CTCIICHb
PIH}II/IBH}IyaHbHOFO BOCHPUATHSA 6OJ'II/I BJIMSCT TAaKXE U HI/IU.[GBOPI
cTaTyc opraHu3Ma. lcciemnoBaHus MOATBEPIKAAIOT CYLIECTBO-
BAaHHUC B3aMMOCBI3H Me)[(}ly KOPMJICHUEM KUBOTHBIX caxapo30171
u rMnepanreSI/leﬁ, aB leyl"l/lx IOKAa3aHO, YTO KETOICHHAas JUcTa
MOXET 6l)lT]> CBsI3aHa CO CHMKCHHUEM 6OH€BOﬁ YYBCTBUTEJIbHO-
CTH K TCIIJIOBBIM PasApPaKUTECIIAM. yTBep)KI[aCTCﬂ, YTO BIIMSAHUC
YPOBHSI HACBIIIEHHUS HA BOCIIPHUSATHE OOJIN OIOCPEIYETCS JKEITy-
JIOYHO-KHUIIECYHbIMU T'OPMOHAMU U SHAOICHHBIMU OIIMOUAAMU.
(DapMaKOJ'lOFPI'-leCKaﬂ CTI/IMy.]'IflLlI/ISI Karia-ornmnuonAHbIX peUEITOo-
POB CHIMYKAET CTPECC M CIIOCOOCTBYET 00¢300IMBAHUIO.

Ienbro ncciaenoBaHus SIBISUIACH OLIGHKA YPOBHSI BOCIIPHUSITHS
0011, BBI3BAHHOI MEXaHHUECKUM SKCTIICPUMEHTAIbHBIM pa3ipa-
KCHUEM y JKCHIIWUH B YCJIOBHUAX PA3JIMYHBIX IMHUIEBBIX CTaTyCOB
B (ommikyisipHol (ase oBapuarbHO-MEHCTPYaIbHOIO IHKIIA.

CyObeKkTaMu HUCCIICOBAHUS SBUIIUCH CTy}leHTKI/I—}l06pOBOHb—
bl B Bo3pacte 18-23 ner (cpennuii Bospact 19,5+2,9 ).

da3bl 0BapHaIbHO-MeHCTpyaibHOro 1ukia (OML]) xenmmuH,
y4acTBOBABIIUX B UCCIICIOBAHUH, OTIPEACIISUINCH Ha OCHOBE aH-
KETHBIX JaHHBIX. Bce uccnenoBanms mpoBOIMINCH B (DOJUTHKY-
nsproit paze OMI] (7-11 agers OMILI).

Ha nepBoM sTamne mcciieoBaHUE TPOBOIMIOCH B COCTOSIHUH
¢u3nonoruueckoro royoza - ciycts 10-12 gacos nocuie nocinen-
HETO IpremMa Uiy, HaTollaK; Ha BTOPOM STall€ - B COCTOSAHUA
HEPBUYHOIO CEHCOMOTOPHOIO HachllleHus T.e. cmycts 20-30
MHHYT IOcje Ipuema cMmemaHHod muum. Kaxngomy ywact-
HHUKY TPEJIOKCHO CTaHJapTHOE IHTAHME, BKIIOYAs OCIKH,
KUPBI, yFJ'leBO):[bl. Mexaﬂuqecxy}o 60neBy}0 '-lyBCTBI/lTeJ'[bHOCTb
OLICHUBAJIM C IOMOIIBIO KOMIIBIOTEPU3UPOBAHHOI'O aJIbI'OME-
tpa - AlgoMed (Medoc, Ltd, U3pauib), KOTOpBIi OCTaBIIET
MCXAaHHUYCCKHEC CTI/IMy.]'Il)I y‘laCTHI/IKaM; ONpEACIIAIIUCE TOPOT'H
MEXaHHYECKOTO JIaBJIEHHUs, MEXaHUYECKON 00 U 0O0JIEBOI TO-
JIEPaHTHOCTH.

COFJ'[aCHO l'[O.]'ly‘leHHl)IM JAHHBIM, MCXaHHU3M OTHOCHUTCJIb-
HO caboro BoCHpUATHs OOJIM B YCIOBHSIX MEPBUYHOIO Ha-
CBhIIICHUA JOJIX)KCH OCHOBBIBATHCA HAa H3MCHCHHAX B )Keny—
JOYHO-KHIICYHOM TpPAKTE, MPOUCXOLALINUX II0CIE IpUueMa
UM pa3ipaKeHHEe MEXaHO- U XEMOPEILeIITOPOB HaYaIbHBIX
CErMEHTOB IHUIIEBAPUTEIBHON CHCTEMBI, 0COOCHHO - KNy~
Ka U JBEHAALATUIEPCTHON KUUIIKM, C MOCIEAYIOLIeH akTu-
BalMel OnpeeNEéHHBIX T'yMOpPaJbHBIX (AKTOPOB M yoje-
HasnpHOU addepenTtanuu. HekoTopbie aBTOPBI CUUTAIOT, YTO
BBIOPOC XOJIICLIMCTOKMHUHA B JIBEHAJIATUIIEPCTHYIO KHIIKY,
TUIIOTCTHYCCKHU, MOXKET SABJIATHCSA l'lpl/l'-[I/IHOI‘/)I CHWXKCHUA 60—
neBoi 4yBCTBUTENbHOCTH ciycTd 20-30 MuUHYT mocie mnpu-
€Ma IHUIIHU, OKa3bIBasg aHTHHOIMIICIITUBHOC ﬂeﬁCTBHe qyepes
CHHTEC3 DHJOTCHHBIX OITHOUI0B.
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FEATURES OF BONE METABOLISM AND THEIR INFLUENCE ON ARTERIAL WALL STIFFNESS IN
POSTMENOPAUSAL WOMEN WITH CONTROLLED UNCOMPLICATED HYPERTENSION

"Povoroznyuk V., *Nishkumay O., *Lazarieva K., 2Lazariev P.

ISI “D.F. Chebotarev Institute of Gerontology NAMS of Ukraine”, Kyiv,
20.0. Bogomolets National Medical University, Kyiv, Ukraine

Cardiovascular disease occupies a leading place in the struc-
ture of morbidity and mortality [29]. With the global aging of
the population, osteoporosis and cardiovascular diseases have
become a major issue with considerable medical and socioeco-
nomic burdens [13]. Age is an important determinant in the de-
velopment of arterial hypertension (AH), which is largely asso-
ciated with arterial consolidation due to the age-related changes
and other risk factors [6]. Observational studies have reported
an association between low serum vitamin D levels and elevated
risk of cardiovascular disease (CVD), though such studies may
not prove causation because of possible unmeasured confound-
ing. Some findings concern the patients with osteoporosis who
frequently suffer from vascular calcification, which was shown
to predict both cardiovascular morbidity/mortality and osteopo-
rotic fractures. Various common risk factors and mechanisms
have been suggested to cause both bone loss and vascular calci-
fication, including aging, estrogen deficiency, vitamin D and K
abnormalities, chronic inflammation, oxidative stress, metabolic
syndrome [24]. Major breakthroughs in molecular and cellular
biology of bone metabolism and characterization of knockout
animals with deletion of bone-related genes have led to the con-
cept that common signaling pathways, transcription factors and
extracellular matrix interactions may account for both skeletal
and vascular abnormalities [12].

However, there seems to be a current lack of information on
the nature of bone metabolism in patients with various diseases
of the cardiovascular system, for example, arterial hypertension
and arterial wall stiffness.

The aim of this study was to examine the features of bone
metabolism and their influence on arterial wall stiffness in
postmenopausal women with a controlled uncomplicated hy-
pertension.

Material and methods. The study involved 44 women (main
group) with the mean age of 69.04+0.72 years and a postmeno-
pausal duration of 18.4+0.85 years, with uncomplicated arterial
hypertension (AH) grade 2, and 30 healthy patients (control
group), their mean age 69.3+1.21 years and postmenopausal du-
ration of 19.4+1.18 years (p>0.05).

Inclusion criteria: females over 65 y.o. with a controlled AH
of 1-2 grades, according to the office BP morning measurements.
They took an antihypertensive therapy based on indapamide-re-
tard + amlodipine at a dose of 1.5/5 mg /d or 1.5/10 mg/d with
target blood pressure levels (<140/90 mm Hg).

Exclusion criteria: the presence of secondary hypertension;
previous history of myocardial infarction and/or stroke; heart
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failure with NYHA above a functional class (FC) II signs of
stable angina of the III-IV FC; left ventricular ejection frac-
tion (LVEF)<50%; diabetes; congenital heart diseases; periph-
eral vascular disease; heart rhythm disturbances (permanent
and persistent form of atrial fibrillation, frequent extrasystolic
arrhythmia, ventricular paroxysms or ventricular tachycar-
dia in the medical history, persistent sinus tachycardia); viola-
tion of atrioventricular conduction or sinus bradycardia (heart
rate< 50 bpm) or weakness syndrome of the sinus node; im-
possibility to withdraw previous AHT; obesity with body mass
index (BMI)>35 kg/m?; chronic kidney disease with GFR for
EPI<60 ml/min/1.73 m2 and any other clinically relevant con-
comitant pathology; hyper- (> 5.5 mmol/L) and hypopotassemia
(<3.5mmol/L).

Questionnaire-survey method was used to assess a nutritional
status. Furthermore, patients were examined by a general clini-
cal examination, routine laboratory clinical and biochemical
studies, measurements of office bBP (brachial systolic, diastolic,
pulse, mean BP (bSBP, bDBP, bPP, mean bBP) using a mechani-
cal tonometer Microlife BP AG1-30. Applantation tonometry
was performed using the SphygmoCor device AtCor Medical
(Australia) and Doppler-Echo by the ultrasound diagnostic sys-
tem of the Hitachi ALOKA Medical.

According to the pulse wave analysis by applanation tonome-
try [3], we determined central systolic, diastolic, pulse, and mean
BP (respectively, cSBP, cDBP, cPP, mean cBP), augmentation
pressure (AP), augmentation index (Alx), augmentation index,
normalized for a pulse rate of 75 beats/min (AIx75), amplifi-
cation pressure (PP ampl.), and measured carotid-radial (PVW
rad.) and carotid-femoral pulse wave velocity (PWV fem.). The
amplification pressure was calculated as the ratio between bPP
and cPP (%) [19].

The FRAX-all and FRAX-hip technique was used to calcu-
late the 10-year risk of hip fracture and major osteoporotic frac-
tures (the Ukrainian version was developed under the guidance
of Prof. Povoroznyuk V.V. at www.sheffield.ac.uk/FRAX/tool.
aspx) [23].

Bone turnover markers in the peripheral blood (procollagen
type 1 propeptide (PINP), collagen type 1 cross-linked C-telo-
peptide (B-CTx)), parathyroid hormone (PTH) and vitamin D
were defined by electrochemiluminescence method Eleksys
2010 analyzer (Roche Diagnostics, Germany), Cobas test sys-
tems. Levels of ionized calcium, phosphorus in serum (hexoki-
nase method0 were assayed by the automatic biochemical ana-
lyzer Integra 400/800 (“Roche”, Germany).
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