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JocnijpkeHo 1 MpoaHalli30BaHO CTaH MOKA3HUKIB Nepu(epuyHOro Tta MO3KOBOrO KpPOBOOOIry B 0ci
XKIHOYOI cTaTi, AKi € KypLsIMH, Ta KOHTpoJbHOI rpymu. [lix Yac moCHilKeHHS BHSBICHO 3HMKEHHS
OCHOBHHX IIOKa3HMKIB KpPOBOHAIOBHEHHSA HIDKHIX KIHI[IBOK, a TaKOX IIOKa3HUKIB MO3KOBOI
reMoJMHaMiKi. BiI3HayeHO B3HWKEHHS TOHYCY Ta IUIACTUYHOCTI CYIMHHOTO pycClia, 3BY>KEHHS
KPOBOHOCHHX CYJIHH, HIOPYIICHHS CHMETPHYHOTO KPOBOHAIIOBHECHHSI HAXKHIX KIHIIBOK, Y XKIHOK-KYPIIIB,
0COOJIMBO y THX, Y SKUX BEIMKUHA CTaXX KypiHHA (IOKa3HUKH OUTBII 3HIDKEHi). BUABIEHO, 110 JKIHKH, SKi
KYpATB, XapaKTepU3yIOTHCS 3HIDKEHIM 00’ €MHUM MO3KOBHM KPOBOOOITOM, 3HI)KEHUM YIapHAM 00’ €MOM
KpOBi, MiJBHIIEHHUM TOHYCOM apTepii po3moniny. Takok y HUX BUSBICHO O3HAKH YTPYIHEHOTO
BEHO3HOTO BiITOKY B 000X IMiBKYJISX.

Knouogi cnosa: momioHonaninms, JCinKu-Kypyi, Mo3K08a 2eMoOUHAMIKA, nepugeputna 2emoOuHamiKa, monyc

CYOUuH, Kpo6ooobie.

Anonuyk JI. C. BJIMSHUE KYPEHUA HA TITOKA3ATEJIN [IEPUGEPUYECKOI
IT'EMOJVMHAMUKNW VY JIUL XEHCKOI'O TIOJIA / BocTO4HOEpOBIEHCKUH HAIMOHATBHBIN
yHuBepcuteT uM. Jlecu Ykpaunku; 43025, Vkpanna, JIynk, yi. IToranosa, 9
HccnenoBano W HpOaHATIM3UPOBAHO COCTOSIHHE [OKas3arelieii MO3roBoro M  mepuepruyeckoro
KPOBOOOPAIIIEHHUS y JIUI] XKEHCKOTO I10J1a, KOTOPbIE SBJSIFOTCS KyPHIIBIIMKAMH, U KOHTPOJIBHOU TPYIIIIHL.
B xo7e ucceOBaHUS BBISIBJICHO CHUKCHHE OCHOBHBIX IIOKa3aTeNicil KPOBCHAMOJIHCHHS HIDKHHUX
KOHEYHOCTEH U IMoKa3areieldl MO3roBod reMoanHaMukud. OTMEUYCHO CHHIKCHUE TOHYCA M IUIACTUYHOCTH
COCYAHUCTOTO PpyCla, CY)XXEHHE KPOBEHOCHBIX COCYIOB a TaKKe HapyIIeHHE CHMMETPUYHOTO
KPOBCHAIIOHCHHSI HIW)KHUX KOHEYHOCTEH, y KypsAIIUX, OCOOCHHO y TeX, B KOTOPBIX OOJBIION CTax
KypeHusi (mokaszaTeian 0oyiee CHIDKCHBI). BBISBICHO, YTO KEHIIUHBI, KOTOPBIC KYPAT, XapaKTepU3YIOTCs
[MOHMKEHHBIM OOBEMHBIM KPOBOOOpPAILICHHEM MO3rOBOM TI'€MOJUHAMHUKH, ITOHIKCHHBIM yIapHBIM
00BEMOM KPOBH, MTOBBIIICHHBIM TOHYCOM apTepuil pactpeaeineHus. Takke y HUX 00HAPYKIIH TPU3HAKH
3aTPYHEHHOT'O BEHO3HOI'O OTTOKA B 000OHX MOYIIAPUSX.

Kniouesvie cnosa: mabaxoxypenue, Kypsuyue JHCEHWUHbL, MO3208451 2eMOOUHAMUKA, NepUepudeckast

2eMOOUHAMUKA, MOHYC COCYO08, KPOBooOpaujenie.

Aponchuk L. S. THE IMPACT OF SMOKING ON PERIPHERAL HEMODYNAMICS OF WOMEN /
Eastern European National University of Lesya Ukrainka; 43025, Ukraine, Lutsk, Potapova str., 9

The massive spread of smoking is the major reason for extensive cardiovascular diseases. It is proved that
smokers as opposed to non-smokers are 2-3 times more likely to develop heart attack and preinfarction
angina, stenocardia and other heart diseases. At this point the death rate caused by these diseases of those
who smoke is much higher. Life expectancy of smokers is up to 4,6-8,3 years lower than life expectancy
of non-smokers, and in addition the reduction in the length of life depends on the age at which people
start smoking.

Although the fight against smoking at the state level in many countries has led to a reduced number of
smokers, nevertheless the number of smokers among youth and women continues to increase. At the same
time the risk of disease increases not only for smokers, but also for the future generations. Smoking inflicts
great harm to everyone, but especially to the younger generation, whose body is in the process of puberty,
that is why smoking can negatively affect their offspring. Smoking is not just a personal problem of each
individual, but it is also an acute social problem, so the whole future of humanity is connected with it.

The research was carried out in the «Environmental Physiology» laboratory of Physiology Department of
Human and Animal Biology Faculty of Lesya Ukrainka Eastern European National University. The study
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of cerebral hemodynamics was conducted on the basis of the method of rheoencephalography and
peripheral — rheovasography on a set of programming and hardware methods of medical examination of
children and adults «Askold» (Kiev, 1998).

Rheogram recording was carried out in the front-mastoidal leads, allowing rheoencephalography to register
separately for both hemispheres of the brain and to determine the basic amplitude-time characteristics of
cerebral blood flow and changes in vascular tone. Rheovasography is carried out by one-stage or sequential
registration of rheogram of upper and lower limbs or their segments (lower leg, feet).

In the course of our study 120 females at the age of 17-21 years were examined. They were divided
into 3 groups (according to Fagerstrom test): Group I — women with a smoking experience of more
than 3 years, who smoke more than 10 cigarettes every 24 hours and have a high level of nicotine
addiction (40 people); Group I — women with a smoking experience from 1 to 3 years, who smoke up to
10 cigarettes every 24 hours and have low and average level of nicotine addiction (40 people); Group II1
— women who don’t smoke (40 people).

For the analysis of the research results the methods of parametric and nonparametric statistics (depending
on division of values) were used. Statistical data processing was carried out by using software MedStat,
normality distributions of variables were tested on the basis of Shapiro-Wilk test in order to determine
indicators using criterion of Student, Wilcoxon.

The indicators of peripheral and cerebral blood flow by female smokers who belong to the control group
were investigated and analyzed. The study showed a reduction in the main indicators of the blood supply
of upper and lower limbs and in cerebral hemodynamic indicators.

In the course of the study of peripheral hemodynamics of the lower extremities statistically lower values
of the circulatory system were observed by female smoker examinees belonging to three groups of
smokers.

Women who smoke have violations of peripheral blood flow. In particular, the indicator of pulse blood filling
(T) which characterizes the functional state of small caliber blood vessels and the time of blood flow to the
extremities has a significantly lower indicators, in right and as well as in left lower leg than in the control group
of the examinees: 0,674 seconds (right side) 0,67 seconds (left side) — group I, 0,766 seconds (right side), 0,76 s
(left side) — group II and 0,868 seconds (right side), 0,86 s (left side) — group III at p < 0,05.

The decrease in the time delay (distribution) of the rheowave (Ra), which describes the time from Q wave of
the simultaneously recorded electrocardiogram (ECG) before the next rheowave was recorded. This
indicator is significantly lower by female smokers compared with the control group, as on the right
(p <0,05) and on the left-side of lower leg. However, women who have experience of smoking of over 3
years and smoke more than 10 cigarettes a day and have a high level of dependence (group I), Ra indicator
on the left side of the lower than a standard level (0,23-0,25 s). Ra index describes the overall state of the
vessels, their tone and elasticity on the stretch from the heart to the investigated area of bloodstream, thus
this result indicates an increase in vascular tone of arteries within women who are smokers.

The analysis of peripheral blood of the lower extremities showed an increase of the ratio L1 to the T of
the right (p <0,05) and left lower leg at p > 0,05. This indicates stagnation of venous blood in the lower
limbs, which leads to poor circulation in the abdomen, and negatively affects the body on the whole.
Prolonged exposure to tobacco smoke affects the immune, nervous and endocrine systems. Immune
system reduces emissions to blood of special enzymes that have a protective function, by this the
weakening of cellular immunity takes place.

The analysis of the study showed differences between the values of parameters of cerebral hemodynamics
in all studied groups. For comparative analysis the values of the three groups of the studied women were
compared.

Pulse oscillation interval (T), which describes the functional status of small blood vessel caliber and the time
of blood flow to the brain of female smokers is statistically lower than in the control group and is as follows:
0,71 s (right hemisphere), 0,69 s (left hemisphere) — group I, 0,83 s (right hemisphere), 0,82 s (left brain) —
group Il at p < 0,05 (Table 5) at a rate of 0,748-0,836 s. As shown in Table 1 the T score tends to increase in
the control group of patients (group III) at p < 0,05, but does not have a pathological nature.

Indicator value of fast filling time (ab) and maximum filling time (ax) within female smokers in groups I
and II are lower than in the control group. However, in the group of smokers (group I and II) and non-
smokers (group III), values of ab are below the norm by 50% in the left as well as in the right hemisphere
at p > 0,05. This indicates a reduction of the elastic characteristics of the vessels and their elasticity.
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Our results allow to state violation of circulation in the lower extremities. Prolonged exposure to tobacco
causes loss of elasticity and tone of the vascular bed, vasoconstriction, and violation of symmetrical blood
supply in limbs, which can cause a decrease in blood flow due to narrowing or blockage of arteries. By
female smokers relation L1 to T of the right and left forearm is higher than in the control group. This
indicates stagnation of venous blood in the lower limbs, which leads to poor circulation in the abdomen,
and negatively affects the body on the whole

Having analyzed the main rheoencephalographic indicators, we established that women who smoke
(especially those ones with greater smoking experience) are characterized by low circulation volume of
brain hemodynamics, decreased stroke volume, increased arterial tone distribution. Within female
smokers moderate asymmetry (15 to 25%) in the blood supply of vertebral-basilar vascular pool was also
recorded and some characteristics of complicated venous outflow in both hemispheres were recorded as
well. This indicates a decrease in blood flow in main vessels that cause hypoxia (oxygen starvation) of
brain cells by reducing the amount of oxygen.

The received results make it possible to assert that prolonged smoking, namely its length has a negative
impact on peripheral and cerebral blood flow.
Key words: smoking, female smokers, brain hemodynamics, peripheral hemodynamics, vascular tone, blood
circulation.

BCTYII

VY Oarathox KpaiHax SBHINE TIOTIOHOMATIHHS, a TaKOX IMOIIMPEHICTh XBOPOO 1 CMepTeH,
COPUYMHCHUX BXXWBAaHHSM TIOTIOHY, BB@XKA€THCS BEJIUKOK MEIWYHOIO, COIIAJIbHOIO Ta
eKOHOMIYHOI mpobiemoro [1]. Bimomo, mo 1 MKiAIMBa 3BHYKA 3rYOHO IMO3HAYAETHCS HA
3I0pOB’1: MPU3BOAWTH 10 CEPUO3HUX 3aXBOPIOBAHb CEPIICBO-CYIUHHOI, IUXaTbHOI CHUCTEM,
MIPOBOKYE PO3BUTOK OHKOJIOTIYHUX 3aXBOPIOBaHb. bBUIbII TOro, pe3yJbTaTH YHCICHHHUX
JIOCJTIDKEHBb, MPOBEACHUX 1 3a KOPJOHOM, 1 B HamlIiii KpaiHi, CBig4aTh, IO BiJ HACTIJKIB,
OB’ SI3aHUX 13 MATIHHIM, TIOMUPAE OibIIe JTIOAEH, HIK BiJl BXXUBAHHS aJIKOTOI0, HAPKOTHKIB, a
TaKOX BiJl aBTO- 1 aBiakaTacTpod, pa3oM y3aTux [2].

CporozHi BiI3HAYAIOTh J1y’K€ HECIIPUATINBY TEHJIEHIII0, sKa BIJOOpa’ka€ HEJOCTATHIO yBary Jio
npoOJieMu TalliHHS Ccepel JKIHOK: KUIBKICTh JKIHOK, IO TMaJisATh, ChOTOAHI B 0OaraThox
€BPONEHCHKUX KpaiHaX MPaKTUYHO 3PIBHSIACS 3 YHCIIOM YOJIOBIKIB-KYPIIIB, a cepel MiUTTKIB
HEpIZKO JiBYaTa KypsATh HaBiTh Oinblle, HOK OHaku. B YkpaiHi 3a cTatuctukoro namiars 67%
40J10BiKiB 1 17% *iHOK [3].

I{s 3ryOHa 3BMYKA KOpENIIOE 3 BUHUKHEHHSIM 1 MPOrPEeCyBaHHSIM KOPOHApHOI XBOPOOH cepiid,
1epeOpOBACKYIIIPHUX 3aXBOPIOBaHb [4], po3nazaMu NepuPEepUUIHOro KpoBOOOITY, YpaKCHHIM
BEH BEPXHIX Ta HWXXHIX KIHIIIBOK. BiJbIIICTh JiKapiB BBaXAlOTh MAJTIHHA JHIIE (aKTOPOM
PHU3HKY CEpIEBO-CYJUHHOI MATOJOrii, a HEe TOJOBHUM E€TIOJOTIYHUM CTHMYJIOM ii PO3BUTKY.
Hacnpasni »x iiaeTbes npo TpUBaiIMii, XpOHIUYHUI BIUIMB Ha OpraHi3M JIOAMHU HIOM HE3HAYHHUX
KOHIICHTpAIlill HeOe3MEeYHNX XIMIYHUX CITONYK.

VY BITUM3HAHINA HAYKOBiHl JiTepaTypi € HEJOCTaTHA KUIBKICTh HAyKOBUX POOIT, NMPHUCBSIUCHUX
BIUTMBY TaJliHHS, OCOONMBO Ha TNepU(pEepudHy 1 MO3KOBY I'€MOJWHAMIKY, TOMY JOCIHIiPKEHHS
TETep € aKTyaIbHUM.

Mera Hamoro MOCHIIKEHHS — TMpOaHATI3yBaTH Ta BUBYMTH CTaH IMOKA3HUKIB MO3KOBOI Ta
nepuepruvHOi TEMOJMHAMIKKM B KIHOK-KypIiB. BiamoBimHo 10 MeTH OynM IMOCTaBieHi
3aBJIaHHS: BUBUUTH OCOOJIMBOCTI MO3KOBOTO KPOBOOOITY MpaBoOi Ta JBOi MiBKYJIb T'OJOBHOTO
MO3KY B IHOK-KYpI[iB; JOCIIAUTH NEpUPEPUYHUN KPOBOOOIr TOMUIOK y JKIHOK, SIKI MaJsTh;
3poOUTH NMOPIBHAJIBHUM aHall3 MOKa3HUKIB MO3KOBOI Ta Mepu(epruyHOi reMOJMHAMIKU B JKIHOK-
KYp1LIiB 3 KOHTPOJIBHOIO TPYIO0 JOCTiIKyBaHHX.

MATEPIAJIN TA METOIHN JOCJILIZKEHHA

JocnimkeHHst 3MiliCHIOBaNocs B TeEpIIid MONOBUHI JHSA Ha 0a3i mabopartopii «ExomoriuyHoi
¢1zionorii»  kadenpu  ¢dizlosorii  MOAMHUM 1 TBapuH  OIOJIOTIYHOTO  (DaKyNbTETY
CxigHoeBporneicbkoro yHiBepcutery iMm. Jleci Ykpainku. BuBueHHsS MO3KOBOT TeéMOJIWHAMIKH
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MPOBOJIUIIOCS 32 MeTouKor peoeHnedanorpadii (PED) [5], a mepudepuyunoi — peoBazorpadii
Ha KOMIUJICKCI MPOTPAMHUX 1 amapaTHUX METOMIB MEAMYHOTO OOCTEKEHHS MITeH Ta JOPOCIHUX
«Ackonbay (Kuis, 1998).

3anuc peorpaMu 3IIMCHIOBaBCA Yy (POHTO-MACTOiJAIbHUX BIABEACHHSAX, IO JIO3BOJISJIO
peectpyBatu PEI' okpemMo B 000X HiBKYJAX TOJOBHOTO MO3Ky Ta BH3HA4aTH OCHOBHI
aMILTITY/IHO-4acOB1 XapaKTePUCTUKH MO3KOBOT'O KPOBOTOKY Ta 3MiHH CYJJUHHOTO TOHYCY.

PeoBazorpadist 3aiiCHIOETbCS IIISIXOM OJHOMOMEHTHOI ab0 MOCIHIZOBHOI peecTparllii peorpam
HIDKHIX KIHITIBOK a00 IXHIX CETMEHTIB (TOMIJIKH, CTOIIH).

KOHTHHreHT AociiKyBaHUX CKJIaJadl ocoOM >KiHOYOi craTi, BikoM 17-21 pokiB. Jlo modaTky
JTOCJTIJDKEHHST KOXHA JKIHKa JIaBajia JOOPOBLIHHO MOTO/KYBAJIacs HA y4acTh y JOCIHIDKEHHI (3a
BJIACHUM TiAmucoMm). Ycboro obcrexeno 120 oci6 1 momineHo Ha 3 Tpymu (3a TeCTOM
darepcTtpema) [6]:

— I rpyna — xiHKH, SKI MalOTh CTaX KYpiHHS MOHaJA 3 pPOKH, 3a 100y BUKYPIOIOTH OlIbIIE
10 curaper 1 MarOTh BUCOKHUH piBeHB 3aiexHOCTI (40 0cib);

— II rpyma — >iHKH, SIKI MalOTh CTaX KypiHHSA Big 1 10 3 pokiB, 3a 700y BHUKYPIOIOTH 0
10 curaper 1 MatOTh HU3BKUI Ta cepeliHiil piBeHb 3asexHocTi (40 ocid);

— I rpyna — xiHKH, sK1 He KypsATh (40 oci0).

Jnga  anamizy — pe3ysabTariB  JOCHIDKEHHS ~ BUKOPUCTaHI ~ METOAM  HapaMeTpUYHOL
1 HeMapaMeTPUYHO1 CTAaTHCTHKU (3aJeKHO BiJ PO3MOAUTY 3Ha4yeHb). CTaTHCTHUHY OOpOOKY
JaHUX 3JIACHIOBAIM 3a JOMOMOTrOI0 MporpaMHOro 3abesmedeHHs MedStat, HopMalbHICTb
po3moauTiB  3MiHHMX mepeBipsuin  TectoMm  Illamipo-Binka, s BH3HAYCHHS 3HAYCHB
BUKOPUCTOBYBaJIM KpuTepiit CtbroaenTa, Binkokcona [7].

PE3YJIBTATH TA IX OBGTOBOPEHHSI

Y nocmimxeHHl niepudeprUdHOi TeMOJMHAMIKKA HIDKHIX KIHI[IBOK CIIOCTEPIrajii CTaTUCTUIHO

HWKYl 3HAYCHHS MMOKA3HUKIB CYJAWHHOI CHCTEMH B JIOCIIDKYBaHUX KIHOK-KYPIIIB TPHOX TPYII
(tabm. 1, 2).

Tabmuus 1 — [Mapamerpu peoBazorpamu rominku (n = 120)

y I'pyna | I'pyna II I'pyna III é I }
= | % g2 E
S| E Toxu6 Toxub Hoxnéia | & 2 &
é = Meniana OXHOKa Meniana OXHODKA Meniana oxuoka 25 &
MeI1aHHu MeI1aHHu MeI1aHu Z 2
1 2 3 4 5 6 7 8 9
T,c |nopasa | 0,674* 0,037 0,766* 0,031 0,868* 2,8 P <0,05
L1, c | niBa 0,026 0,0038 0,024 0,0068 0,026 0,0061 | P>0,05
npaBa 0,072 0,011 0,086 0,011 0,06 0,01 P>0,05
L,c
JiBa 0,07 0,011 0,066 0,013 0,068 0,014 P>0,05
npaBa | 0,256% 0,019 0,256 0,017 0,266* 0,02 P <0,05
Ra, c
JiBa 0,248 0,02 0,254 0,016 0,256 0,02 P>0,05
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ITpomoBxeHHs Tabauii 1

1 2 3 4 5 6 7 8 9
L1/T, | TpaBa 3,439 0,67 3,176 0,49 3,149 0,73 P>0,05
% | niga 3,971* 0,81 3,198 1,3 2,804* 0,92 P <0,05
pK, |mPasa 10,235* 1,6 11,39 1,4 6,985* 1,4 P <0,05
7 JiBa 11,08 1,4 9,44 1,7 8,44 1,7 P> 0,05
pj, |"pasa 0,006 0,011 0,006 0,0012 0,006 0,00077 | P>0,05
Owm miBa 0,006 0,005 0,005 0,0012 0,006 0,001 P>0,05
KA, % 34,8485 17 35,4165 40 47,7275 17 P>0,05

IpumiTtka: * — mani goctoBipHO BigMiasAtoTeCH (p < 0,05); T — mepiox mymbcoBoro kpoBoHamoBHeHHs, L1 — gac
MIBUIKOTO HAMMOBHEHHS, L — yac MakCHMabHOTO HAaNlOBHEHHS, Ra — wac 3amizHenHs peoxBuii, L1/T — BigHOIEHHS
gacy MIBHAKOTO HANOBHEHHS A0 Nepiofgy IyIhCOBOTO KpoBoHamoBHeHHS, PK — peorpadiunmii xoedimieHt,
PI — reorpadiunmii innexc, KA — koedirieHT acumeTpii.

Ta6muus 2 — [Tapamerpu peoBazorpamu rominku (n = 120)

I'pyna I I'pyna II I'pymna III .

i =
E E W < 8 () < E @) < E LE) E ;
2| g = & 2 = & 2 = g8 | 2EE
g = 5 = o =i ) = 55 =
= = = < 5 o X B 8. S5 | 8 E &
= ) c Q () c o ) o v &k

O = & © = & O = & m =

o (&} Q

T,c | niBa 0,67* 0,003 0,76* 0,019 0,86* 0,027 P <0,05
L1, ¢ | npaBa 0,025 0,0029 0,025 0,0026 0,032 0,0041 | P>0,05
A, |mpasa | 0,0097 0,0057 0,0044 0,0006 0,0041 | 0,00038 | P>0,05
OM | niga 0,0079 0,0036 0,0046 | 0,00056 | 0,0041 0,0004 | P>0,05

IMpumitka: * — gani goctoBipHO BimpizHstoThes (p < 0,05); T — mepion mynbcoBOTro KpoBoHamoBHEHHs, L1 — gac
IIBMIKOTO HATIOBHEHHS, A — aMIUTITY/[a IIBHIKOTO HATIOBHCHHSI.

Hagmeneni nani B Tabmuisx 1, 2 cBiq4aTh mpo Te, M0 B KIHOK, SIKi MaISTh, BUPAKEHI MOPYIICHHS
nepuepuIHOro KpoBOTOKY. 30KpeMa MOKa3HUK Mepioay MmysibcoBoro kposonanosHeHHs (T), mo
XapakTepu3ye QYHKIIOHATBHUNA CTaH CYIWH Majoro Ta APIOHOro KamiOpy, a TaKOX 4Yac MPHUTOKY
KPOBI /IO KIHIIIBOK, Ma€ JJOCTOBIPHO HMX4l 3HAYEHHS, 1 PaBoi, 1 JIIBOI TOMUIKH, HI’)K KOHTPOJIbHA
rpyna IociipKyBaHuX kiHoK: 0,674 ¢ (mpaBuii 6ik), 0,67 ¢ (nmiBwuii 6ik) — I rpyma, 0,766 ¢ (paBwii
0ik), 0,76 ¢ (miBuii 6ik) — II rpyma i1 0,868 ¢ (mpaBuii Oik), 0,86 ¢ (nmiBuit 6ik) — Il rpyma npu
p <0,05.

BinmideHo 3HI)KGHHS TIOKa3HHMKA 4Yacy 3ami3HeHHs (momupeHHs) peoxBwii (Ra), 1o
XapakTepu3ye yac Bix 3yOrs Q cMHXpOHHO 3ammcaHoi enextpokapaiorpamu (EKI) nmo mowarky
HacTynHoi peoxBwii. Llel MOKa3sHUK € JOCTOBIPHO HHXKUUM Y KIHOK-KYpIIB TMOPIBHSHO 3
rPyHor0 KOHTPOIIO0, 1 mpaBoro (p < 0,05), i miBoro 60oky romigku. IIpoTe B KIHOK, SKI MarOTh
CTa)K KypI1HHA [TOHAJ 3 POKH, Ta 3a 100y BUKYPIOIOTh oHaJ 10 curaper i MatoTh BUCOKUN PiBEHb
sanmexHocti (I rpyna), mokasauk Ra 3 miBoro Ooky Hmxve Hopmu (0,23-0,25c¢) (puc. ).
[Toxa3nuk Ra xapakrepusye cymMapHUil CTaH CyIHH, iX TOHYC 1 IPYXKHICTh Ha BiJIPi3KY BiJ cepIist
JI0 JIOCIIIJIKYBaHO1 JUISHKM KPOBOHOCHOIO pycia, LIeW pe3ynbTaT CBIIYUTH IPO 301IbIIEHHS
CYAMHHOTO TOHYCY apTepiil y KIHOK, 5IKi € KypLsMHU.
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AHammiz mepudepUYHOrO0 KPOBOOOITY HIDKHIX KIHIIIBOK BHSBUB TIABUINCHHS ITOKa3HUKA
Biguomrenas L1 go T mpasoi (p <0,05) 1 miBol rominku mopu p > 0,05 (tabmn. 1). Ile Bkazye Ha
3acTiii BEHO3HOI KpOBI B HMXKHIX KIHI[IBKaxX, IO MPU3BOAUTL A0 IOPYIIEHHS KPOBOOOITY B
yepeBHIA MOPOXKHHUHI, a TAaKOXX HEraTMBHO BIUIMBA€ Ha OpPraHi3M 3arajoM. TpuBaia mis
TIOTIOHOBOT'O JUMY TaKOK BIUIMBAE HA IMYHHY, HEPBOBY, CHIOKPUHHY CHUCTEMU. IMyHHA cucTeMa
3MEHIIIYE BHUKHJ JI0 KpOBI CHEIlialbHUX (EPMEHTIB, IO BUKOHYIOTH 3aXHCHY (YHKIIIIO,
BHACIIIJIOK I[LOTO BiOYBAETHCS OCIA0IEHHS CUCTEMH KIIITUHHOTO IMYHITETY [8].

[Tin yac mocmimkeHHS OynM BHSBJICHI 3HAUHO HIDKYI 3Ha4YeHHsS KoedimieHta acumetpii (KA)
y )KIHOK-Kyp1iB mpu p > 0,05 (tabm. 1). MoxHa TPUIYCTUTH, IO TPUBAJEC TIOTIOHOMATIHHSI, a
caMme BIUTUB HIKOTHHY, MOXE CIPUYUHUTH TOPYIICHHS KPOBOOOITY — 3BYKEHHS KPOBOHOCHHX
CYAWH, B3HWXKEHHS IX €JIAaCTUYHOCTI, MPYKHOCTI Ta TOHYCY JApiOHUX CyIWH, SKi
3a0e3MeuyoTh KPOBOIIOCTAYaHHS KUTTEBO BAXKIMBUX OPTaHiB: cepls, MO3KY.

He BcTaHOBIEHO ICTOTHHMX BiIMIHHOCTEH MIXK BEIMYMHOIO peorpacdidnoro inaekcy (PI), skuit
XapaKkTepu3ye BEIUYMHY 1 IIBHJKICTh MPUTOKY (BIATOKY) KpOBI B JOCHIIKYBaHIM AUISAHII B
JOCTIKYBaHUX KIHOK TpbOX rpyn npu p > 0,05 (Tada. 1).

AHami3 JOCHPKEHHS BMSIBHUB BIIMIHHOCTI MDK 3HAQUEHHSMU TIOKAa3HUKIB  MO3KOBOI

TeMOJIMHAMIKH y BCIX TpyIlax JOCHipKyBaHuUX (Tadum. 3,4). [[ns mpoBeaeHHs MOPIBHSUIBHOTO
aHaJi3y 31CTaBJIeH] 3HAUEHHsI MOKa3HHUKIB Y TPHOX IPyNax JOCTIKYBAaHHUX >KIHOK.

Tabmuus 3 — Ilapamerpu peoennedanorpamMu (QpoOHTOMACTOIJANBHUX BiABEAECHb Y >KIHOK
(n=120)
o I'pyna I I'pyna II I'pyna III A
E 2 < < < < < < LE) = E
> = = = =
S = X = s X H = = S E &
= = ) o o ) S © 9 S O B9k
= = = = =i = == | A&
T npasa 0,71* 0,04 0,83* 0,03 0,92%* 0,13 P <0,05
,C
JiBa 0,69* 0,038 0,82* 0,019 0,91* 0,13 P <0,05
. npaBa 0,048 0,014 0,048 0,03 0,052 0,037 | P>0,05
a0, c
JiBa 0,048 0,0023 0,048 0,016 0,052 0,14 P>0,05
npaBa 0,108* 0,017 0,158%* 0,032 0,212* 0,14 P <0,05
ax, c
JiBa 0,102* 0,01 0,164* 0,012 0,226* 0,14 P <0,05
R npasa 0,158 0,011 0,156 0,014 0,164 0,14 P>0,05
a, c
JiBa 0,156 0,014 0,156 0,012 0,16 0,14 P>0,05
AG, | TpaBa 0,056 0,027 0,053 0,01 0,049 0,01 P>0,05
OM | nipa 0,063 0,007 0,053 0,009 0,053 0,008 | P>0,05
ALY npaBa 89,01* 3,2 92,52 3.8 95,91* 54 P <0,05
, /0
JiBa 89,06* 3.8 94,14 2,9 94,84* 4,1 P <0,05
?)); JiBa 0,089 0,019 0,0805 0,011 0,091 0,45 P>0,05
KA, % 18,36 74 22,215 53 21,175 1,42 P>0,05

IIpumiTka: * — mani moctoBipHO BiapisHsAoThea (p < 0,05); T — mepion mymbCOBOrO KPOBOHAIIOBHEHHS, ab — wac
IIBUJIKOTO HAMIOBHEHHS, aX — 4aC MaKCHMAJbHOTO HANOBHEHHs, Ra — yac 3ami3HeHHs peoxBuwii, A0 — aMILTITYaa
IIBUJIKOTO HAIIOBHEHHS, Al — IUKpOTHYHHH iHAEKC, AX — peorpadiunanii ingexc, KA — xoedimieHT acumMeTpii.
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Tabnwmis 4 — [NapameTpu peoeHriedanorpamMu ppoOHTOMACTOITATBHUX BiABEICHD Y *KIHOK (n = 120)

I'pynma I I'pyna II I'pyna III q
I

E E w < 2 ) < 2 w o 'QE) = §
2 g E g 2 £ & 2 Z €32 | FEE
& = o s g o s I o = = 552
S = a X = e, o~ 2 2B SE &
= ) c 2 0 S 2 ) 5 g2k

o = & O = & O E & | A&

o o o

g;’ npaBa 0,12 0,019 0,11 0,01 0,096 0,0098 | P>0,05

[Mpumitka: * — nani toctoBipHO BigpizHAIOTECS (p < 0,05); AX — peorpadiunuii iHIEKC.

SIk cBiguUaTh pPe3yNbTaTH JOCIIIKEHHs, nepioa myibcoBoro konubanHs (T), skuil xapakrepusye
CTaH CyIMH MAaJoro Ta ApiOHOTro KajmiOpy 1 4ac MPUTOKY KPOBI 10 MO3KY B KIHOK-KYpLIB,
CTAaTUCTUYHO HMXYMH, HIXK Y KOHTPOJIbHIM TPyl JOCHIKYyBaHUX, 1 craHOBUTH: 0,71 ¢ (mpaBa
niBkyns), 0,69 ¢ (;iBa miBkynsa) — I rpyna, 0,83 ¢ (mpaBa miBkyns), 0,82 ¢ (nmiBa miBkymst) — 11
rpyma npu p <0,05. (tabm. 3) 3a Hopmu 0,748-0,836 c. Sk BumHo 3 Tabmumi 1, mokasHuk T
BUSBIISIE TEHJIEHIII0 10 30UIbIIEHHS B KOHTpPOJIbHIA rpymi gochimpkyBanux (III rpyma) mpu
p < 0,05, ane HE MICTUTH B COO1 MTATOJIOTIYHOTO XapaKTepy.

3aneXHO B BEIMYMHU 00’€MHOTrO MyJIbCOBOTO KPOBOHAIIOBHEHHS LIeH MOKa3HUK MoXke OyTu B
MeXaxX HOPMH — 3HIDKEHUM a0o0 TMIiJBUIICHUM. 3HUXKEHHS OO0 €MHOro IYJIbCOBOTO
KPOBOHAIOBHEHHSI Ma€ KijlbKa CTYIEHIB: MOMIPHE, SKILO 3HAYSHHS MeHIle HopMH He Ounbiue 40%;
3HaYHe, KO0 MeHie HopMu Ha 40-60%; pi3ko BUpaskeHe, SKI0 MeHIIe HopMH Ha 60-90%; i
KPUTHYHE, KOJIM aMIUliTyJa peoeHuedanorpaMu MexXye 3 TEXHIYUHMMH MOMJIMBOCTAMU
peorpada [5].

3HWKEHHS IBOT0 IMOKAa3HMKA CBIMYUTH NP0 3HAYHE 3HIDKEHHS 00 €MHOTO IIyJIbCOBOTO
KPOBOHAIIOBHEHHSI, MIJIBULIEHHSI TOHYCY apTepidl po3mojuly, TOOTO CIOCTEPIraeThCs SBUILE
rinepToHycy, TOMY CIiJ] 3ayBaKUTH, IO TIOTIOHOMAJIHHS HETaTUBHO BIUIMBAE HA MO3KOBUI
kpoBooOir [9, 10, 11].

OnnuM 13 HaliH(OpMaTUBHIMMX 1 (i310JI0rYHO OOIPYHTOBAHUX IIOKA3HUKIB pPEOrpamMH €
koedimienT acumerpii (KA), me myke BaXIUBUNM TOKAa3HHWK, SKUA BIIOOpakae acHUMETPIil0
IyJIbCOBOI'0 KPOBOHAIIOBHEHHSI BHYTPIIIHHOMO3KOBUX CY/IMH JJIs IIPaBoi Ta JiBOI MiBKyJb [12].
3ajie)kHO BiJ BENMMYMHU Koe(dimieHTa acuMeTpii po3pi3HSAIOTH KiJdbKa CTYIEHIB acHUMETpil
KPOBOHAMOBHEHHS, SKIIO KOeQilieHT [opiBHIOE 7% 1 MEHIIE, TO CYTTEBOI acuUMeTpii
KpOBOHAIIOBHEHHsSI HEMae, IpU 3HaueHH1 KoedimieHta acumetpii Big 8 no 14% acumerpiro
KPOBOHAIMOBHEHHSI XapaKTEePU3YyIOTh SIK HEBENMKY. SKio koediieHT acumerpii Big 15 go 25%,
TO LI CBIIYMTH MPO HASBHICTH MOMIPHOT acUMeTpii KPOBOHATIOBHEHHS, IPU KOE(Dilli€HTOBI, 110
JOp1BHIOE 26% 1 O1JIblIIe, — BIH PO3LIHIOETHCS K 3HauHui [13].

Hami nani nokasany MOMIPHY acHMMETpPil0 KPOBOHAIIOBHEHHS YCEpeIuHi JOCHiJKYBaHOI'O
OaceifHy, 3HaUYCHHA WOT0 KOJHMBajocs B Mexax Bix 15 mo 25%. Ilepmia rpyma gocmipKyBaHHX
BiJ3HauWIacs 3HadeHHsM 18,36%, npyra — 22,215%, a tpets — 21,175% mpu p > 0,05 (Tadmn. 3).

3a gaHuMM TabIUI 3 MOKHA BU3HAYUTH, 110 3HAYCHHS TIOKA3HUKIB Yacy MIBUAKOTO HAIOBHEHHS
(AG) Ta yacy MakcMMalbHOTO HarmoBHEHHs (AX) y kiHOK-KypmiB [ i II rpymm Hmx4i, HiX
y KoHTpoJbHIH rpymi. IIpote B rpyni kypuiB (I 1 II rpyna) ta nekypuis (III rpyna) 3Hauenus
nokazHuka A0 € Hux4uM Big Hopmu Ha 50% 1 B miBilf, 1 B mpaBiii miBkyni mpu p > 0,05.
L1e cBiqUUTH MPO 3HUKEHHS €TACTUYHUX OCOOIUBOCTEH CYJUH Ta iX MPYXKHOCTI.

Yac 3amizHeHHs (nmommpeHHs) peoxBuii (Ra) xapakTepusye TOHIYHUN CTaH CyAWH Ha BiJPi3Ky
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BiJl ceplsl 1O MOCHIMKyBaHOI AUISHKH. [3 MiABUINEHHSM CYAMHHOTO TOHYCY 4ac 3ami3HEHHS
PEOXBUITI 3MEHIITYETHCS, a 31 3HUKSHHSAM — Jienio 30utbinyeThes [12]. [TokazHuk yacy 3ami3HeHHs
peoxsmi (Ra) mepesunrye mopmy (0,110-0,120 ¢) y *iHOK B 000X MIBKYJISIX K KOHTPOJBHOL
IPYIHU, TaK 1 XKIHOK-KypLiB 000X rpym. Ajie B KIHOK-KYpLIB L€l MOKa3HUK € HIDKYMM, HIXK Y
KOHTPOJIbHIA TpyHi JOCHIKyBaHUX, 1 ctaHoBUTH: 0,158 ¢ (mpaBa miBkyns) ta 0,156 ¢ (iBa
niBkyist) — I rpyna, 0,156 ¢ (nmpaBa miBkynst) ta 0,156 ¢ (niBa miBkynsa) — 11, 0,164 ¢ (npaBa
niBkyist) Ta 0,16 ¢ (miBa miBkynst) — Il rpyna rpyna npu p > 0,05 (Ta6u. 3). 3MeHIIIEHHS 1OTO
IHTEepBaIy MOKe OyTH 03HAKOIO 200 IMiIBUIIEHHS TOHYCY, a00 CKIEPO3y MariCTpalbHUX CYIUH.

AMIUTITY/1a IIBUAKOTO HAarmOBHEHHs (A0) y BCIX JOCTIIKYBAHUX KIHOK TPHOX TPYII € 3HUKEHOIO,
ane JmocToBipHOi pi3HMII He 3adikcoBano (p > 0,05). V xiHok-kypuiB I rpymm mms mpasoi
miBKyJi 1ed mokasHuk cTaHoBUTh 0,056 Om, a B xiHOK KoHTposibHOI rpymu — 0,049 Om. [{nsa
JBOi MIBKYJ MPOCTEXYEThCS Maike aHAlOri4Ha TeHJACHIs (Tadum. 3). BUsABICHO 3HMKCHHS
noka3Huka A6 Ha 50% y BCIX HOCHIIKYBaHUX >KIHOK TpboX rpyn 3a Hopmu 0,126-0,142 Owm,
Xo4ya B JKIHOK-KYpLIB, 3HM)KEHHS 1IbOIO MOKa3HUMKAa BHUpaKaeThCsl HaOArato dYiTKille, HDK Yy
KOHTPOJIBbHINA. 3HMKECHHS TOKa3HWKa A0 CBITYHTH NPO TOPYIICHHS KPOBOHAIIOBHEHHS CYAWH
rOJIOBHOT'O MO3KY, 110 € IPUYMHOO TIOKCII (KUCHEBOTO TOJIOAYBaHHS) KIITHH F'OJIOBHOI'O MO3KY
B pe3yibTaTi 3MEHIICHHS KIJIbKOCTI KHCHIO, IO BIWXAETHCS, 1 30LIBIICHHS HACHYCHHS KPOBI
BYTJIEKHCIIMM I'a30M.

AMIUTITY/1a IBUIKOTO HATIOBHEHHS MPOIOPIIiiiHA 00’ €My NMPUTOKY apTepiaabHOI KPOBi B MO30K 1
BIITOKY BEHO3HOI KpOBI B MOMEHT MAaKCHUMAJIbHOTO PpO3TATHEHHA CyauH. Jleski BueHi
3a3Ha4aoTh [12], mo ammulTyga peoeHuedanorpaMyu 3ajJeXUTh Bl YacTOTH CEpLEBHX
CKOpOYEHb, YAAPHOT0 00’ €My KPOBI, apTepialIbHOTO THCKY 1 TOHYCY CYJMHHUX CTIHOK.

Y TproX Tpymax HE BHUSABIEHO JOCTOBIpHUX BiaMiHHOcTel (p > 0,05) MiX 3HAYCHHAMU
peorpadiuHoro iHaekcy (AX) — BaXJIMBOrO NMOKa3HMKA, SIKUHM Jla€ 3MOT'Yy BHU3HAYaTH BiJHOCHE
3HAYEHHS ITyJIb,COBOTO KPOBOHAIOBHEHHS IHTpAaKpaHialbHUX CyIOuH. Peorpadiunmii iHIEKC €
3HIKEHUM Yy TpPhOX Ipylax JAOCHIDKYBAaHHUX KIHOK (MpaBa Ta JiBa MiBKYJl) MOPIBHAHO 13
Hopmoro (0,126-0,142 Om), ane B KIHOK-KYpIIIB CIIOCTEPIraeThCs OUTBII YiTKE 3HUKECHHS
noka3zHuka Ax npu p > 0,05. Jlani tabnuup 3, 4 cBiauaTh, 10 peorpadiuHuil iHAEKC MeHIIMH 1
(;miBa miBKyss). Lle cBiAUMTH MpO 3HMKEHHS KPOBOMOCTAUaHHS MO3KY Ta 3MEHILEHHS 00’eMy
[APKYJFOI0Y0T KPOBi (TIITOBOJIEMIsT).

OtpuMmani JnaHi peoeHIedaorpaMu JO3BOJWIH BUSBUTH O3HAKA YTPYIHEHOTO BEHO3HOTO
BiTOKY (BB) 3 000X miBKYJIb TOJIOBHOTO MO3KY B JKIHOK, SIKi KypsTh [9, 10].

[lepcriekTHBH MOJANBIINX JOCTIKEHb ITOJITAIOTh Y BHBYCHHI OCOONMBOCTEH MepudepruIHOl
Ta MO3KOBOI FeMOIMHAMIKH I1iJ] BILTABOM COIL{iaJIbHUX (PaKTOPIB pi3HOI MPUPOAH.

BUCHOBKH

1. Hamri pe3ynbTaTé JO3BOJIAIOTH CTBEPXKYBATH TIPO MOPYIICHHS KPOBOOOIrY B HIDKHIX
KiHIIBKaX. TpuBaTuii BIUIMB TIOTIOHOMAIIHHS MPHU3BOAUTH JO BTPATU EINACTUYHOCTI M
TOHYCY CYAMHHOTO pyClia, 3BYXXCHHS KPOBOHOCHUX CYIHWH, a TaKOX IOPYIICHHS
CUMETPUYHOTO KPOBOHAIIOBHCHHS KIHIIIBOK, IO MOXE CIPHYUHUTH 3MCHIICHHS
MPUTUTUBY KPOBi BHACIIOK 3BYKEHHs 200 3aKYIMOPKU apTepii.

2. TlpoananizyBaBiId OCHOBHI peocHIiedanorpadivHi MOKa3HUKHA, MU BUSBUIIH, IO YKIHKH, K1
KypsATh (OCOOJHMBO Ti, SIKI MAalOTh BEIMKHUH CTaX KYpPIiHHS), XapaKTEPHU3YIOThCS 3HMKCHUM
00’€eMHUM KpOBOOOITOM MO3KOBOI I€MOJMHAMIKH, 3HIKEHHM YJapHUM 00’€MOM KpOBI,
MIJBUIIEHUM TOHYCOM apTepiil posmojainy. Lle cBimuuTh Mpo HAasBHICTH €IaCTO-TOHIYHUX
3MiH CyJIMH Ta 03HaK YTPYJHEHOTO BEHO3HOTO BIATOKY B KYPIIIB.
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OtpuMaHi pe3yslbTaTH MOXYTh CIYryBaTd HIAIPYHTSM IIOJO MOAATBIIOTO BUBYEHHS MO3KOBOI
reMOJIMHaMIKH, @ TAKO)K KPOBOTOKY Y BEPXHIX 1 HI)KHIX KiHIIIBKaX Y JKiHOK, SIKi MAlOTh LIKIJTUB1
3BHYKH.

10.

11.
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13.
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OCOBJIMBOCTI MOP®O-PYHKIIOHAJIBHUX TA IMYHHUX

IHOKA3HHUKIB Y CHEPMI I CHPOBATII KPOBI II1PU BE3IJITII

bort B.JI., PomanoBa M./I.

3anopizvkuti HayioHaNbHUU YHIgepcumem
69600, Ykpaina, 3anopixcacs, 8yn. Kykoecvkozo, 66

rom-ma(@ukr.net

CTaTTiO IPUCBSIYCHO BUBYCHHIO MPOOJIEMH OC3ILTiANSA, a caMe BU3HAUYCHHIO MOP(h0o-()yHKIIOHATHHAX Ta
IMYHHHIX 0COONHMBOCTEH criepMH i CHPOBATKH KPOBi OE3ILIITHUX YONOBIKiB. 3a pe3yabTaTaMi 00CTeKEHb
YOJIOBIKiB PENPOXYKTHBHOTO BiKy BCTaHOBIEHO MOp(}o-pyHKIIOHATEHI O0COOIMBOCTI ESIKYyIATY B
Oe3runigHMX Ooci0 Ta BHSBJIEHO TaKi BIIXWJICHHS BiJl HOPMHU: 3MEHIICHHS 00’eMy eskynsiTy B 1,5 pasy
(p <0,05) Ta xinpkocTi criepmaro3oiniB Maibke B 7 pasi (p < 0,05), 30inpuieHHst B’S3KOCTI y 2 pasu
(p<0,05), migeumenHs pH Ha 0,2 omuauIe pH, Ta HAsBHICTH arjTIOTHHAILIL, EPUTPOLHUTIB, CriepMiodaris
Ta BENHMKOi KUIBKicTi NeiikouuTiB. Ilix vac mocmimkeHp Oylio BiIMiYeHO, IO B CIM’sHIA IUia3Mi Ta
cupoBarii kposi 19,65% Oe31uniAHNX YOJIOBIKiB KOHIIEHTpALis aHTHCIEPMAIBHUX aHTHUTLI 301IbIIeHA B 6
pa3 BiTHOCHO YOJIOBIKiB, y SIKHX pENpOAYKTHBHA (YHKIA He mopymieHa. I3 ycix 117 oOcTexeHux
40J0BikiB y 11,96% o0ci0 #MOBipHOIO NMpHYIMHOIO OE3IUTIAS € YTBOPEHHS AHTHCHEPMAIbHUX aHTUTLI
BHACJIIJIOK TOpyHIeHHsS (YHKIII reMaro-TecTUKyIsipHoro Oap’epy. IIpoaHamizyBaBIIM OTpHUMaHi JaHi,
MOXITBO TMPUIMYCTUTH, W0 TaKe MOPYUICHHS CIPHYMHEHE paHillle MepeHECEHUMHU YPOTeHITAIbHUMHU
iHekuisiMM, OCKUIBKM B 1ux oci6 BuasieHi anturtina IgG no U. wrealiticum, M. hominis,
Chl. trachomatis 1a T. vaginalis.

Knrouosi cnosa: cnepmamoceres, aHmMucnepmMaivHi anmuming, 2emamo-mecmuKyIspHui 6ap’ep, aymoimyHHe
0e3nnioos, ypoeeHimanbHi iHgeKyil.
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