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Background. As widely known, the geomagnetic field intensity does change abruptly during global magnetic
disturbances specified as magnetic storms. Those are due to the changing solar activity influencing solar wind
parameters and the state of the magnetosphere. This chain of physical processes with their origin in the Sun
is described as the space weather. To understand the space weather effects in the environment is most im-
portant since those are related to the biosphere as well. Namely, the low-frequency geomagnetic field dy-
namics, linked with space weather conditions, seems to be a quite probable factor influencing both the patho-
logical and functional state of a human being and biological objects, in general, during magnetic storms.
Objective. In this study, the dynamics of an oxygen saturation parameter in human arterial blood is analyzed
with regard to extreme space weather when magnetic storms occur.

Methods. Experimental setup for measuring changes of the relative concentration of oxyhemoglobin in arte-
rial blood (saturation of arterial blood with oxygen), is a pulse oximeter-spectrophotometer. Measurements
were carried out using pulse-oximetry sensor covering the first phalanx of a finger, and laser radiation was
directed to the side of the second phalanx. The He-Ne laser with a wavelength of 632 nm was used as a
source of electromagnetic radiation. Observational values of the geomagnetic field with a high-time resolu-
tion (1-sec) are obtained from the midlatitude Hurbanovo Geomagnetic Observatory (Slovak Republic). De-
viations/oscillation ranges regarding the average value were calculated at all frequencies, and low pass filter
was applied from the "Seewave-1.7.6" package (F-filter) for frequencies of 0.1, 0.5, 0.01, 0.05, 0.001, and
0.0001 Hz. The data on magnetic storms for 2015 were derived from the file of Kyoto Geomagnetic Center
which indicated the dates and the amplitudes of magnetic storms on the Earth.

Results. The following variables were analyzed: the average arterial oxygen saturation at the patient’s rest,
peak-to-peak value of saturation, changes in the average oxygen saturation under laser radiation. A group of
33 persons was daily monitored from March 30, 2015, to May 25, 2015. In the presence of Earth's magnetic
field disturbances, the average value of arterial oxygen saturation at the state of rest in 29 persons out of 33
was 93.9 + 0.9%, peak-to-peak value of oxygen was 1.25 * 0.24%, and the change in the average arterial
oxygen saturation under laser radiation made up 2.34 + 0.41%. In 4 persons under study the peak-to-peak
value of saturation at rest did not differ from the case of the undisturbed geomagnetic field.

Conclusions. The results of this study of some blood parameters, namely the oxygen saturation (and oxygene-
tion) value of the arterial blood and its dynamics due to exposed laser radiation in case of both the undis-
turbed and disturbed GMF, can be summarized as follows: the decrease of the blood oxygenation in case of
the disturbed GMF (magnetic storm conditions) is quite apparent although more detailed statistical investi-
gations along with biophysical explanations are needed; the presence of some experimentees in the observed
group who have constant sweep of arterial blood oxygen saturation is, in our opinion, an aspect to explain
the different frequency of tick attacks on various people although strict medical and epidemiological investi-
gations are needed; the dynamics of the decrease of oxygen saturation in the arterial blood of human beings
exposed to laser radiation, in persons with sensitivity to radiation, may be an indicator of the degree of influ-
ence of perturbations of the geomagnetic field.
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Introduction encing solar wind parameters and the state of the

magnetosphere. This chain of physical processes

As widely known, the geomagnetic field (GMF)
intensity does change abruptly during global mag-
netic disturbances specified as magnetic storms.
Those are due to the changing solar activity influ-

with their origin in the Sun is described as the
space weather [1]. To understand the space wea-
ther effects in the environment is most important
since those are related to the biosphere as well [2].
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Namely, the low-frequency GMF dynamics,
linked with space weather conditions, seems to
be a quite probable factor influencing both the
pathological and functional state of a human be-
ing and biological objects, in general, during
magnetic storms [3].

In particular, blood functional parameters are
shown to be sensitive to space weather. This fact
appears to be directly related to specific biological
tasks as e.g. why tick attacks are so optional [3]. In
this study, the dynamics of the most important
blood functional parameter — an oxygen saturation
parameter in human arterial blood — is analyzed
with regard to extreme space weather when mag-
netic storms occur [4].

Materials and Methods

Experimental setup for measuring changes of
the relative concentration of oxyhemoglobin in
arterial blood (saturation of arterial blood with
oxygen), that being decisive for normal human
life activities, is a pulse oximeter-spectrophoto-
meter developed in the Institute of Applied Prob-
lems of Physics and Biophysics of NAS of
Ukraine [5]. A sensor operating in transmitted
and back-scattered light based on a standard pair
of pulse-oximetry Light emitted diodes (LEDs)
V97B (Amax = 660 nm and 940 nm) and a silicon
photodiode BPW34 was used in experiments.
LEDs emission spectra and photodiode spectral
sensitivity are shown in Fig. 1.
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Figure 1: Light emitted diodes emission spectra; A; = 660 nm,
A = 940 nm. The dotted line shows the spectral sensitivity of
the photodiode BPW34

To reduce the impact of patient involuntary
movements on photoplethysmogram signals the
sensor was built as a clothespin with adjustable
pressing force on a finger (Fig. 2) which allowed us
to reduce significantly the signal instability.

Figure 2: Sensor for measuring the relative concentration of
oxyhemoglobin in blood

Control of sensor operation, data acquisition,
and transfer are provided with a multi-channel
measuring unit connected to PC. That performs
information processing, displays output data and
saves signal records on HDD. The measuring unit
includes input and output paths and microcontrol-
ler managing both paths and providing two-way in-
formation exchange with PC.

The microcontroller sets the sequence of the
LEDs power supply and photodiodes inquiry, pro-
vides the continuity of data measurement saving
them to the internal memory block during those pe-
riods when PC computer interrupts the exchange.
The microcontroller is a microprocessor unit which
consists of a microprocessor, RAM, ROM, decoder,
timer, quartz clock generator, and input-output ports.

The input path of the measuring unit consists
of amplifiers with circuits of matching with a signal
source, inputs switch, sampling and storage device,
and 16-bit ADC. The input path operates with
time division of channels. The sampling frequency
is f; = 348 Hz.

The output path includes 10-bit DAC, pulse
formers, and output signal switches. The mode of
operation of the measuring unit is a set with the
special software. The software interface provides a
setting of necessary operating parameters from PC:

— selecting the number of LEDs and photo-
diodes;

— switching sequence of output signals (LEDs
supply);

— selecting mode of the setting of a gain fac-
tor of input signals and amplitude of output pulses
(automatic and manual modes).

Signals from all sensor channels (by the
choice of an operator) are displayed on a monitor
screen in on-line regime (Fig. 3). Data from all



66

Innov Biosyst Bioeng, 2019, vol. 3, no. 2

channels are recorded in a file (*.log, ASCII
codes) and stored on a hard disk.

Operating parameters:

— pulse duration of LED glow t = 160 ms;

— pulse repetition rate f = 348 Hz (period T =
= 2.87 ms);

— LED current is adjustable from 0 to 150 mA
(at a voltage of 0 to 5 V);

— range of digital signal values displayed on
the monitor and recorded in a file is -32768 to
32768 units.
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Figure 3: Photodiode signals after the amplifier and ADC
processing

A group of 33 persons (thereafter experi-
mentees) has participated in the experiment. Ex-
perimental study of changes oxygen saturation of
arterial blood under laser irradiation imply the reg-
istration of small saturation variations on the back-
ground of natural oscillations associated with both
the respiratory rhythm and slow waves of first and
second order.

During experiments values, oxygen saturation
of arterial blood was measured at the state of rest
(no radiation is exposed) and its changes under the
influence of laser radiation were also measured. To
reduce the experimentee's involuntary movements
which are likely to induce some noise in photople-
thysmogram signals the sensor was built as a
clothespin with adjustable pressing force on a fin-
ger (see Fig. 2). Then the signal stability is im-
proved significantly.

Measurements were carried out using the
pulse-oximetry sensor covering the first phalanx of
a finger, and laser radiation was directed to the
side of the second phalanx (Fig. 4) [6]. The He-Ne
laser with a wavelength of 632 nm was used as a
source of electromagnetic radiation.

Observational values of the geomagnetic field
(GMF) with a high-time resolution (1-sec) are ob-
tained from the midlatitude Hurbanovo Geomag-

netic Observatory (Slovak Republic), which is a
member of the INTERMAGNET family. Such a
frequency of measurements makes it possible to
analyze the GMF ultra-low frequency components
<1 Hz from the dataset. The specialized software
for calculation of ultra-low frequency (f <1Hz)
values of GMF was developed. The software uses a
basic version of R-interpreter and additionally in-
stalled package "Seewave-1.7.6" including "FFT"
and "Signal" packages for filtration and fast Fourier
transform of digital signals. On 3 MB of source da-
ta, there fall 200 kB of final data after processing.
The GMF X-component variations data are cho-
sen for computation. Deviations/oscillation ranges
regarding the average value were calculated at all
frequencies, and low pass filter was applied from
the Seewave package (F-filter) for frequencies of
0.1, 0.5, 0.01, 0.05, 0.001, and 0.0001 Hz.

The data on magnetic storms for 2015 were
derived from the file of Kyoto Geomagnetic Cen-
ter (World Data Center for Geomagnetism;
http://wdc.kugi.kyoto-u.ac.jp/wdc/expdata.html)
which indicated the dates and the amplitudes of
magnetic storms on the Earth.
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Figure 4: Scheme of the experiment

Pulse oximeter-
spectrophotometer

Results

The following variables were analyzed: the
average arterial oxygen saturation at the patient’s
rest, peak-to-peak value of saturation, changes in
the average oxygen saturation under laser radia-
tion. A group of 33 persons was daily monitored
from March 30, 2015, to May 25, 2015. The val-
ue of arterial blood saturation with oxygen was
determined by the method described in [7]. The
data obtained in the days of the unperturbed ge-
omagnetic field acted as a kind of control group.
Signal quality was assessed by correlation coeffi-
cient R between signals of red and infrared
channels.

The results obtained are summarized in the
Table.
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The typical plots of parameters studied are
shown in Figs. 5 and 6. As seen, the signal quality is
high indeed since the correlation coefficient R > 0.99
(upper plots).

In the presence of Earth's magnetic field dis-
turbances the average value of arterial oxygen satu-
ration at the state of rest in 29 persons out of 33
was 93.9 £ 0.9%, peak-to-peak value of oxygen
was 1.25 + 0.24%, and the change in the average
arterial oxygen saturation under laser radiation

made up 2.34 + 0.41%. In all cases, the correlation
coefficient exceeded 0.99. Typical graphs are
shown in Figs. 7 and 8. In 4 persons under study
the peak-to-peak value of saturation at rest did not
differ from the case of the undisturbed GMF.

Discussion

The group of the surveyed can be divided into
two parts: the majority show a response to changes

Table: Dynamics of the ultralow-frequency oxygen saturation parameters in arterial blood analyzed during both the undisturbed and

disturbed GMF (p < 0,05)

Conditions

Quiet state of an experimentee

Experimentee
under laser radiation

Mean Oscillation range of the ASa0s, %, due to
Sa0», % oxysaturation value ASaO2, % laser radiation
Undisturbed GMF 95.3+£0.6 0.85 +0.08 423 +0.12
Disturbed GMF 93.9+0.9 1.25+0.24 2.34 + 0.45
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Figure 5: The oscillation range of the oxygen saturation value
(Sa0,) in the arterial blood of an experimentee at rest in case of
the undisturbed geomagnetic field
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Figure 6: The oscillation range of the oxygen saturation value
(Sa0,) in the arterial blood of an experimentee exposed to laser
radiation in case of the undisturbed geomagnetic field
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Figure 7: The oscillation range of the oxygen saturation value
(Sa0,) in the arterial blood of an experimentee at rest in case of
the disturbed geomagnetic field
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Figure 8: The oscillation range of the oxygen saturation value
(Sa0,) in the arterial blood of an experimentee exposed to laser
radiation in case of the disturbed geomagnetic field
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in the magnetic field, a smaller part is resistant to
the effects of changes in the magnetic field. This
observation confirms our previous studies [8].

In the first case of the disturbed GMF, the
Sa0; value is lower and ASaO: due to laser radia-
tion is rather moderate. The influence of the dis-
turbed GMF on parameters of the human blood
oxygen saturation is quite apparent. However, fur-
ther investigations are needed. Such theoretical as-
sumptions have been made by V.N. Binhi [9].

People who do not react to disturbances of
the geomagnetic field, in general, are not subjected
to tick attacks even in areas with their high con-
centration.

We believe that the magnitude of oxygen
saturation of arterial blood, its oscillations, and the
degree of its reduction under the action of low-
intensity laser radiation can serve as an estimating
factor of the magnetic field perturbation force,
what is included in the task of a reliable study of
the effects of parameters of the Earth’s magnetic
field on animals and humans [3].
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Conclusions

The results of this study of some blood parame-
ters, namely the oxygen saturation (and oxygenation)
value are arterial blood and its dynamics due to ex-
posed laser radiation in case of both the undisturbed
and disturbed GMF can be summarized as follows:

— the decrease of the blood oxygenation in
case of the disturbed GMF (magnetic storm condi-
tions) is quite apparent although more detailed sta-
tistical investigations along with biophysical expla-
nations are needed;

— the presence of some experimentees in the
observed group who have a constant sweep of arte-
rial blood oxygen saturation is, in our opinion, an
aspect to explain the different frequency of tick at-
tacks on various people although strict medical and
epidemiological investigations are needed;

the dynamics of the decrease of oxygen satu-
ration in the arterial blood of human beings ex-
posed to laser radiation, in persons with sensitivity
to radiation, may be an indicator of the degree of
influence of perturbations of the GMF.
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CATYPAL|ISA APTEPIANBHOI KPOBI KUCHEM TA 1l UHAMIKA

BIANOBIAHO OO ENEKTPOMAIHITHOMO CTAHY HABKOJIMLLUHbOINO CEPEAOBULLA

Mpo6nematuka. Bigomo, WO HaNpyXeHiCTb reoMarHiTHOro norns Pi3ko 3MIHIETLCA Nig Yac rnobanbHMX MarHiTHMX 30ypeHb, siki BU3Ha-
YalTbCs SIK MarHiTHi Bypi. Lie noB’sa3aHO 3i 3MiHOK COHSIYHOI aKTUBHOCTI, Sika BNMBaE Ha NapaMeTpy COHAYHOrO BiTPY i CTaH MarHito-
cpepu. Lien naHuoxoK isnyHnX npoueciB 3 ix noxomkeHHAM Ha CoHuUi Mae Ha3By KOCMiYHa noroga. Baxnuesum € posyMiHHSA BNNUBY
KOCMIYHOI MOroan Ha HaBKONULLHE cepegoBuLLe i 6iocdepy. 3okpema, HU3bKOYaCcTOTHA AMHaMika reOMarHiTHOro norsi, sika Nos’si3aHa 3
YMOBaMM KOCMiYHOT MOroAu, BUAAETHLCS LINKOM iMOBIpHUM (haKTOpOM, Lo BMNMBAE Ha CTaH NoauHK i GionoriyHnx o6’ekTiB nig yac

MarHiTHux 6yp.
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MerTa. Y poboTi gocnimkyeTbcs AuHaMika BENWYMHM caTypauii apTepianbHOi KPOBi KUCHEM 3 ypaxyBaHHAM eKCTpeMaribHOi KOCMIYHOI
NOroAn Npy BUHUKHEHHI MarHiTHUX Byp.

MeTopuka peanisauii. EkcnepumeHTanbHa ycTaHOBKa AN BUMIPIOBAHHSA BENWYMHM BIGHOCHOT KOHLIEHTpaLii okcuremornobiHy B apTe-
pianbHin KpoBi (caTypauii apTepianbHOi KpOBi KUCHEM) ABNsiE cOOO0 crneLjianizoBaHUi NynbCOKCUMETpP-cnekTpodoTomeTp. Bumipn npo-
BOAMNWCH 3a AOMOMOTOI0 NMyNbCOKCMMETPUYHOMO AATyuKa, Lo MOKpUBaE nepluy danaHry nanbus, a nasepHe BUMNPOMIHIOBaHHSI crps-
MOBYBAsocCb Ha Apyry dananry. Ak gxepeno enekTrpoMarHiTHoOro BUNpPOMiHIOBaHHS BUKOPMCTOBYBaBcst He-Ne-nasep i3 JOBXMHOIO XBU-
ni 632 HM. 3Ha4YeHHs1 reomMarHiTHOro Nonsi 3 BUCOKMM YacoBUM po3AineHHsM (1 ¢) oTpumaHi B MypbaHiBCbKii reoMarHiTHii obcepBaTopii
(CnoBaubka Pecny6nika). HagHu3bko4acToTHi cknafosi reomarHitHoro nonsi (0,1, 0,5, 0,01, 0,05, 0,001 i 0,0001 'y) ogepxaHi 3a go-
NoMOrot nporpamHoro naketa “Seewave-1.7.6”. [lani npo marHiTHi 6ypi 3a 2015 pik 6ynu oTpumani 3 chariny KioTcbkoro reomarHiTHoro
LEHTPY, B SKOMY BKa3aHi AaTu 1 amnniTyaym MarHiTHux 6yp Ha 3emni.

Pe3ynbTaTtn. Byno npoaHanizoBaHo Taki BEMMYMHU: CepedHs BenuMuvHa caTypauii apTepianbHOi KPOBi KUCHEM Yy CTaHi CMOKOK, po3Max
KONMMBaHb BENWYMHM caTypalii, 3MiHM cepeAHbOi BENMYMHK caTypadii nig Aieto nasepHoro BUMNPOMiHOBaHHSA. MOHITOPUHI NpoBoAuBCA
woaHs 3 30 6epesHs no 25 TpasHa 2015 p. ans rpynu 3 33 ocib. 3a HaaBHOCTI 36ypeHb MarHiTHoro nons 3emni cepegHe 3Ha4YeHHs Be-
NNYMHK caTypauii apTepianbHOi KPOBi KUCHEM Yy cTaHi crnokoto B 29 ocib i3 33 ctaHoBuno 93,9 + 0,9 %, po3max KONMBaHHA BENUYUHN
caTtypauii ctaHosmB 1,25 £ 0,24 %, a 3miHa cepefHbOi BENMYMHM caTypauii apTepianbHOI KPOBi KMCHEM Mif Qi€0 Ma3epHOro BUNPOMi-
HioBaHHA 6yna 2,34 + 0,41 %. Y 4 pocnigxyBaHux po3max 3HavyeHb caTtypaLlii apTepianbHOi KpOBi B CMOKOI He BiApi3HABCS Bif BUNaaKy
He36ypeHOro reomarHiTHoro nons.

BucHoBku. PesynbTaTy AOChigXeHHS NapaMeTpiB KPOBi, 8 caMe BENMYUHM caTypaulii (i Omxe, OKCcureHawii) aptepianbHoi kpoBi Ta ii gu-
HaMiku, 06yMOBIEHOI BNIMBOM Na3epHOro BUMPOMIHIOBaHHS Y BUNaAKy sik He3bypeHoro, Tak i 36ypeHoro reoMarHiTHOro nomnsi, MoXxHa
y3aranbHUTY TakuM YMHOM: 3HKEHHST OKCUreHalLlii KpoBi B pasi NOpYLUEHHSI reoMarHiTHOro nossi (YyMoBy MarHiTHoT Bypi) Winkom oveBna-
He, Xo4a HeobxigHi Binblu AeTanbHi CTaTUCTUYHI AOCHiAKEHHS Nopsia 3 6iodi3MYHUMN NOACHEHHAMMW; NPUCYTHICTb KiNbKOX MNOAEN y Crno-
CTepexyBaHii rpyni, Ski MaroTb MNOCTINHWIA po3Max BEMUYUHMN caTypaulii apTepianbHOi KPOBi KUCHEM, €, Ha Hally AyMKY, OAHUM i3 haKTo-
piB, L0 MOSICHIOE Pi3HY YacTOTy Hamady KMiliB Ha pi3HWX rogen, xoda HeobXxiaHi cyBopi MeaunyHi Ta enigemionorivHi AOCnigKeHHS; aun-
HaMika 3MEHLUEHHS BEMMYMHU caTypaulii apTepianbHOi KPOBi KUCHEM Nif Ai€lo Ta3epHOro BUNPOMIHIOBAHHS Y OCib, Ski MaloTb YyTNMBICTb
[0 BUNPOMIiHIOBaHHS, MOXe Byan NoKa3HMKOM CTyneHs BNnuBy 36ypeHb reoMarHiTHOro nonsi.

KntoyoBi crnoBa: caTypauis apTepianbHOi KpOBi KUCHEM; reoMarHiTHe nore; nasep; OnpoMiHIOBaHHS.
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CATYPALIUSA APTEPUATIbHOW KPOBU KUCNTIOPOAOM U EE AUHAMUKA
B COOTBETCTBUU C SNEKTPOMATHUTHBLIM COCTOSIHUEM OKPYXXAIOLLEWA CPEABI

Mpo6nemaTtuka. /13BeCTHO, YTO HaMPSPKEHHOCTb FEOMarHUTHOTO MOSSt PE3KO U3MEHSAETCS BO BpeMS rnobarnbHbIX MarHUTHBLIX BO3MYLLE-
HWIA, onpefensieMbIX Kak MarHUTHble Gypu. OTO CBSA3aHO C M3MEHSIIOLLENCS CONMHEYHON aKTUBHOCTbLIO, BMUSIIOLLEN HA napaMeTpbl Cofl-
HEYHOro BeTpa U COCTOsiHME MarHuTocdepbl. JTa Lenoyka dranyeckmx NpoLeccoB C MX nponcxoxaeHnem Ha ConHue HasbiBaeTcs
KOCMUYeCKon Norofoi. BaxHbiM ABnSeTcs NoHMMaHue BNMSHUS KOCMUYECKOW NOrofbl Ha OKpyXatoLlyto cpeay u 6uocdepy. B yactHo-
CTW, HA3KOYACTOTHasl AMHaMMKa reoOMarHUTHOrO Mons, CBA3aHHas C YCMOBUSIMU KOCMUYECKOW MoroAbl, NpeAcTaBnseTcs BrosiHe Bepo-
ATHBIM (PaKTOPOM, BNMSAIOLLMM Ha COCTOSIHME YeroBeka n buonormyecknx 06 beKToB BO BPEMSA MarHUTHbIX Oypb.

Llenb. B paHHon paboTte nccnegyeTcs AMHaMUKa BEMUYMHBI caTypauuy apTepyarnbHOM KPoBU KUCITOPOAOM C yYeTOM 3KCTpemarbHOW
KOCMMWYECKOW norofbl Npy BO3HWKHOBEHUW MarHUTHbIX Bypb.

MeTopuka peanusauumn. SKCnepyMeHTanbHas ycTaHoBKa ANS M3MEPEHUS BENUYMHbI OTHOCUTENbLHOW KOHLEHTpaLum oKcureMornobm-
Ha B apTepuanbHOW KPOBM (CaTypauuu apTepuanbHOW KPOBM KUCMOPOAOM) MpeAcTaBnsieT cobol cneuvanuampoBaHHbIN MyrnbCOKCH-
MeTp-cnekTpodoToMeTp. 3mepeHnsi NpoBOAMNUCE C MOMOLLBIO MYNbCOKCUMETPUYECKOro AaTymnka, MOKpbIBaOLLEro nepsyio danaHry
nanbLa, a nNasepHoe M3nyyeHre Hanpaenanocb Ha BTOpyto danaHry. B kayecTBe MCTOYHMKA 3MEKTPOMArHUTHOrO U3My4eHUst UCMOMb30-
Bancs He-Ne-nasep ¢ AnvHon BonHbl 632 HM. 3HayeHWs reoMarHMTHOTO MO C BbICOKMM BPeMEHHbIM paspeLueHveM (1 ¢) nonyyeHsl B
"'ypbaHoBckol reomarHuTHOWM obcepBaTopumn (CrioBaukas Pecnybnvka). CBEpXHUM3KOYACTOTHLIE COCTaBMSOLWME FEOMAarHUTHOrO Mons
(0,1, 0,5, 0,01, 0,05, 0,001 1 0,0001 ') NOMyYEeHbI C NOMOLLBIO MPOrpamMMHOro nakeTa “Seewave-1.7.6". [laHHble O MarHUTHbIX Oypsx 3a
2015 rog 6binm nony4veHbl M3 danna KMoTckoro reoMmarHMTHOrO LieHTpa, B KOTOPOM YyKa3aHbl AaTbl U aMNAuTyAbl MarHUTHbIX Oypb Ha
3emne.

PesynbTaTtbl. Bbinu npoaHanuanpoBaHbl criedyoline BENMYMHbL: CPeAHAS BENMYMHA caTypauvn apTepuanbHON KPOBU KMCMOPOAOM B
COCTOSIHUM MOKOS, pasmax konebaHuin BenuyMHbl caTtypauuv, U3MeHeHUs CpefHeln BenuyvHbl catypauuv noj AevcTBUEM NasepHoro
n3nyyeHus. MoHuTopuHr nposoauncsa exeaHeBHo ¢ 30 mapTa no 25 masa 2015 r. ans rpynnbl u3 33 yenosek. [py Hanuuumn Bo3myLue-
HWUI MarHUTHOTrO nNons 3emnu cpefHee 3HayYeHve BENMYMHBI caTypaummn apTepuanbHON KPOBU KMCIOPOAOM B COCTOSIHUM MOKOS Y 29 ye-
noeek 13 33 coctaensno 93,9 + 0,9 %, pasmax konebaHusa BenuuuHbl catypaumm coctasun 1,25 + 0,24 %, a nsmMeHeHne cpefHew Be-
MNYUHBI caTypauum apTepuanbHON KPoBKU KUCIIOPOAOM MoA AeNCTBUEM NasepHOro nanyyveHuns cocrtasuno 2,34 + 0,41 %. Y 4 uccnepy-
eMbIX pa3Max 3Ha4YeHuin caTypauum apTepranbHOV KpOBU B MOKOE HE OTMMYArCs OT CllyyYast HEBO3MYLLEHHOIO reOMarHUTHOro Mons.
BbiBoabl. Pe3ynbTaTthbl UCCnefoBaHUs NapaMeTpoB KPOBU, @ UMEHHO BEMWYUHBI caTypauuu (M 3HaUMT, OKCUreHaumnu) apTepuarnbHoW
KPOBM U ee AMHaMUKKU, 0OYCnOBMEHHOW BO3AENCTBMEM NA3ePHOro M3NyyeHusl B crlyyae Kak HEBO3MYLLEHHOro, Tak W BO3MYLLEHHOrO
reoMarHWTHOro Mnors, MOXHO 06obWMTL crneadyowmm 0bpasoM: CHUXKEHWE OKCUreHauun KpoBW B CIlyvae HapyLUEeHUsi reoMarHUTHOro
nons (ycnosus MarHWTHon Bypu) BMosiHe O4EBMAHO, XOTS HeobxoanMbl 6onee NoApobHbIE CTAaTUCTUYECKUE UCCNEefoBaHNs Hapsay C
Brousmyecknmn 06BACHEHNSAMY; NPUCYTCTBUE HECKOMNbKUX Niogern B HabnogaeMon rpynne, KoTopble MMET NOCTOSHHbIN pa3mMax Be-
NWYUHBI caTypauun apTepuanbHON KPOBU KUCMOPOAOM, ABMSIETCH, MO HalleMy MHEHWIO, OOHUM 13 aKTopoB, OOBACHSAOWMNX pasnny-
HYI0 YaCTOTy HanaJeHus Knewen Ha pasHbIX NoAeN, XOTA HeobXoAMMbI CTPOrne MeavLMHCKME 1 aNNAEeMUONOornyeckne NccnefoBaHus;
OVMHaMUKa YMeHbLUEHUS! BENWYUHbBI caTypaummn apTepuanbHON KPOBW KMCMOPOAOM NOJ AeWCTBUEM Na3epHOro M3nyvYeHns y nuu, KoTo-
pble UMEIOT YyBCTBUTENBHOCTb K U3MYy4YEHMNIO, MOXET ObITb NokasaTenem CTeNeHn BINSAHUS BO3MYLLEHWUI FeOMarH1THOrO Mons.

KnioueBble cnoBa: caTtypauua apTepuanbHON KPOBW KMCNIOPOAOM; reOMarHUTHoe rnore; nasep; o6nyl4eHv1e.



