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zamo3n. Meaatonin (Sigma. CLUA) yeoamin Bpanui B go3i 0,5 MI/Kr BHYTPIIIHEOOUEPEBUHHO
BIPoAORK 7 1id.

YTIpuMaHHs TBAPUH YNPOJAOBXK CeMH 10 B yMOBaX MOCTIHHOT CBITIAOBOL CTHMYISLIT
XapaKTePU3YBATIOCH HACTYTTHUMHU TOPYICHHIMH XPOHOPUTMOIIOTIUHO! OpraHizanii JOCILIKYBaHIX
HUPKOBUX (DYHKIiH: WBHIKICTE KnyOoukoBoi (inbTpamii 3a3HaBama 3MiH BIOPOJOBK mepioay
CMIOCTEPEIKEHHA, Me30p PUTMY OYB MaiiKe Ha UBEPTH MEHIIUM, HIK ¥ KOHTPOJBHUX XPOHOTpaMax;
PEeCCTpYBANM  BIPOTLAIIE  3POCTAHHA  KOHUSHTpALIl  HOUIB  Kamilo B cedi, [opyluenns
yapTpadineTpanii He CIPHYHHIOBANM ICTOTHHUX 3MIH KOHIIEHTpALli KPeaTHHIHY B TUIA3MI KpOBI,
NpPOTC CTOCTCPITANM 3MIMICHHA akpodasd Ta aMIUTITYAM PUTMY: BIA3HAYATH HaTpiliypes Ta
3pOCTaHHA KOHLEHTpalii HoHIB HATPil0 B cevi, sIKa iCTOTHO MEepPeBHNIYBaIa JIAHI KOHTPOJIBHOL
[PYIH CIOCTEPEKEHHA; MMOMYHKIIA IWHAMKONTOAIOHOT 341030 COPHYMHMIA BIPOTLAHL MOPYIUSHHSA
put™My GUIBTpaIiiiHOro 3apsany HOHIB HATPIKO — 3pyiIeHHA akpodazd T1a OaTudazd BiLAHOCHO
KOHTPOTIO; PEECTPYBANH BIPOTIAHC MIABHLICHHS PIBHA CKCKPCLil KHCTOT, WO THTPYIOTECA; MC30D
pUTMY Maibke BJBIUI NMEepeBHIIYBAR MOKa3sHHKH TBApPHH. AKI NMepeOyBald 3a CTaHIAPTHUX YMOB
OCBITIICHHSL.

YBeneHHa AOCNIIHHM TBapuHaM MenaToHiny (0,5 MI/Kr) B YMOBaX IOCTIHHOIO OCBITIEHHS
OPUZBOANIO 10 3MIHH XPOHOPUTMOIOTIUHOI JISTBHOCTI HHUPOK, a CaAME BAPTO BLIMITHTH
30LIBIICHHS €KCKpPeIlii eHIOTeHHOTO KpeaTHHIHY Ha 14% 11010 NoKa3HHKIB TBApHH, SKHM 1HIOI HE
VBOJHJIMA, 3POCTaHHA 1MBMAKOCTL Ki1yGoukopol ¢uibrpauil Ha 37% Ta IHAEKCY JMCTAILHOIO
TpaHCHOPTY KaTioHa Ha 8% NOpiBHAHO i3 TBAPMHAMM, SKI MEIATOHIH HE OTPUMYBAIH, 3POCTAHHS
eKCKpelil TUTPOBAHUX KUCTOT Ha 33%, 3HuKEHHS Ha 25% eKcKpelil HOHIB BOMHIO.

Ormxe, NpurHiveHHs QVHKILD [WUIIKONOAIOHOT 3a7103H TNPU3IBOJMTL 10  ICTOTHHX
XPOHOPHTMONOTIYHUX MOPYILUEHb €IeKTPONITHOrO OGalaHCy, 30KpeMa 3MiHa pPHTMIB OiNBIIOCTI
BKA3AHUX MAPAMETPIB BIIHOCHO KOHTPONbHHX XPOHOrpaM. VMOBIPHO, BIACYTHICTH COPMOHY
IWHIIKONOAIOHOTO Tina — MENAaToOHIHY — € OCHOBHOK TIPHYMHOK 3TajaHux jA000BUX 3MiH
TNIOKA3HHKIB, 8 YBeACHHA €K30T€HHOTO MeNaTOHIHY NTHLIE YACTKOBRO HiBENIOBAIO MPOABH 3pYIIEHHA
(PYHKIIHA HUPOK.

Kushniryk O.V,
VARIATION OF THE HEART RATE AND CIRCADIAN RHYTHM
Department of Medical Biology and Genetics
Higher State Educational Fstablishment of Ukraine
«Bukovinian State Medical University»

In recent years, the measurement of heart rate variability (HRV) has gained ground even
outside research settings in everyday clinical and outpatient practice and in health promotion.
Adverse cardiovascular events in humans occur with a day/night pattern, presumably related to a
daily pattern of behaviours or endogenous circadian rhythms in cardiovascular variables. 'lo prove
the mechanism of the circadian rhythm, to study variation of the heart rate behind sleep and wake
cycle was the aim of our research. In addition, our results were compared with data obtained from
the literature sources.

An experiment was conducted among 20 students during summer-winter seasons to study
the variations and changes in biclogical clock mechanism by recording the waking, sleeping time
and heartbeat rate. It is well known, that light impinging on the retina provides a dual function: it
serves for vision and it is required for proper entrainment of the endogenous circadian timing
system, thus influcncing behaviors that promote health and optimal quality of life (Chellappa S.L.,
Lasauskaite R., Cajochen C., 2017}. Secretion of melatonin reaches its peak in the middle of night
and decreases during the day, its presence provides information about might-length. HRV increased
during the night in particular and a night time peak during the second half of the night was
identificd (Sammito 8., Sammito W., Béckelmann 1., 2016). During autumn the time of waking was
almost the same. Here waking means that can be a remainder that the person woke the same time on
the previous day. Heart beating when persons woke was comparatively higher than when they slept:
it is around 106-116 times before sleep and 126-135 times during wake up. The duration of sleep
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was in the range of 6-8 hours. These results coincide with literature data where persons observed
went to bed the earliest in summer, intermediate in spring and autumn, and latest in winter (Honma
K., Honma S., Kohsaka M., Fukuda N., 1992}.

A condition of the dark room was also used to provide next experiment with 10 students
who woke up late. Time difference may extend up to certain hours (12-14 hours} as compared with
previous 2 experiments. Under these conditions the sleeping duration extends many hours due to
lack of light. It is known about major role of the circadian timing system in the regulation of the
expression of cytochrome p4350 enzymes. Under the experimental condition mentioned above,
cytochrome will not get activated soon. This induces the pincal gland to produce more melatonin.

The observations are different in winter as well as in a dark room indicating the dependence
of biological clock activity in response to external stimuli. According to the data obtamed, the heart
rate reaches its lowest values during sleep time, and higher — after waking. In winter few noticeable
time differences were observed between the consccutive days. Persons during winter take a little
more time to wake up (10 hrs). In addition, heart works harder to keep body warm due to a cold
weather. These findings indicate that not only the external (to the local time) but also the internal
(between circadian rhythms) phase relations of the human circadian rhythms depend on the season
(Honma K. et al.. 1992). Thus, it is clear that biological clock plays a major role in the regulation of
human heart health.

Cremanuyk B.B,
HUPKAIJIAHHI JECHHXPOHO3H
ITOKA3ZHHKIB 'YMOPAJIbBHOI'O IMYHITETY B BIVIUX LHIYPIB
BHACTIAOK HITPUTHOI'O OTPYEHHA
TA IX KOPEKLIA OJIAHHM EKCTPAKTOM ®ITOMEJATOHIHY
Kapedpa hapmayeemuynol 6omanicu ma apmarocnosir
Bugun depacasiniis naguaisiuii 3axiad Yepaiiu
« BYyROGUHCHEUEI QePHCABHIUT MEOUYH UL YHIBEPCHINE »

Cepen akTyanbHMX 3aBAaHb CydacHux Olonorii, MenuiuuHu Ta dapMalli € BHBYCHHS
MEXAHIIMIB Ta HACHIiIKIB Jii HA OpraHi3M Pi3HUX HECTIPHATIHBUX YWHHUKIB JOBKUIG, NOUWYKH
UYTAUBHX METOIB JUATHOCTHKH BUKITMKAHWX HAMU Pi3HUX (OPM MATONOTIT, 8 TAKOXK BH3HAUSCHHA
epeKTHBHUX CMOCOOIR HOTO 3aXUCTY Bif IUX LIKiIMHBUX BILTHRIB.

Meta pocninaxkeHbs — BUBYMTH OCOONMBOCTI UMPKATIAHHUX 3MIH BMICTY IMYHOINOOYNIHIB ¥
CHpPOBATI[l KPOBL CTATEROZPINUX OLTHX IIYPIB ¥ HOPMI TA 32 VMOB fii OJHOTO 3 HAMITONTHPEHIITHX
3a0pyAHIOBAYIB JOBKUIMS — HITPUTIB, a TaK0X BU3HAUEHHS MOXIHBOCTI KOpPEKL(il HMOBIPHHX
HOPYIIEHb XPOHOPHTMIB JTOCTIDKYBAaHHX MOKA3HHKIE OMIHHUM €KCTPaKToM (HTOMETaTOHIHY .

B excnepumenTtax BukopuctanHo 108 cTaTeBO3PIIMX HEMIHIAHMX OUIMX 1Y PIB-CAMIIB
macoro Tiza 220-250 r. llposeneno Tpu cepii ekcnepuMeHTIB: | cepis — BH3HAYCHHS TOKAZHHKIR
LUMPKATIAHHUX PUTMIB BMicTY iMyHOTIOOyMiHIB IgA, 1gG, IgM y cupoBaTii KpoBi B IHTAKTHHX
mypiB; I cepis — BU3HaYeHHA NOKa3HHKIB LHPKAAIAHHUX PUTMIB BMICTY IMVHOIJIOOY:TIHIB ¥
CUPOBATLI KPOBI 33 YMOB YBEIACHHS IIYPAM BOPOAOBK CEMH IHIB PO3UUHY HATPIH HITPUTY B A031
50 mr/kr; I cepis — Kopexuis XpOHOPUTMIB A0CHIKYBAHWX MOKAZHUKIB IMYHHOT CHCTEMU MITSIXOM
NONepe/IHEOrO MIOJEHHOTO VBEACHHs (3a OJHY TOAMHY J0 OTPYEHHS HITpHUTaTaMH) oOJliiHoro
excTpakTy (itomenaroniny ¢ipMmu Ad Medicine (Anrmisg) B pospaxyuky 0,03 mr pna kr Tina
TBAPUHH.

LUlypis zabusamu Ha 15-if ACHB CKCIICPHUMCHTY WUISAXOM JICKATITALIT TiJ JCTKUM CHpHUM
HapkosoM o 08.00, 12.00, 16.00, 20.00, 24.00 ta 04.00 roa. Jlng nocnily BHKOPHCTOBYBaIH
CUPOBATKY KPOBL. B AIKIA BU3HAYanu pieHb iIMmyHornoOymnie IgA, IgG, IgM.

Buacnigok nmpoBefeHHUX JOCTIDKEHb BCTAHOBICHO, MIO MOKA3ZHUKH KIMBKOCTI AHTHTIN, SKI
BHUBYAJIHCA, B IIYPIB KOHTPOIBHOT TPYTIH BIPOIOBK AOOH MICPIOANYHO 3MIHIOIOTRCS.

YBeJeHHs IlypaM BOJHOTO  PO3UMHY  HaTpikd HITPHUTY  BHKIMKae [OPYUICHHSA
XPOHOPUTMONOTIYHOT Oprauisalli BMICTY BCIX JOCHIIKYBAHMX KIACIB AHTHTUL 3 O3HAKAMH
JECHHXPOHO3Y. 30Kpema, akpodazu KimbkocTi iMyHOrmoOymiHie IgA ta IgM mepemicTumucs 3
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