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Investigation of the influence of hypoxic training on lipid metabolism of blood plasma
The effect of hypobaric hypoxia of interval training on the profile of plasma cholesterol levels in men with
abdominal obesity. A reduction in the total cholesterol in the blood plasma of persons with borderline or above normal
physiological values, increasing the fraction of antiatherogenic lipoproteins of blood plasma.
Keywords: training, cholesterol, atherogenic and anti-atherogenic lipoproteins, atherogenic index.

U.A Muxaiinenko* E.B. OneitaukoBacsl, C.C. MapkeeBa
I'MNOKCHSIIBIK KATTHIFY/ABIH BIKNAJBIHBIH 3ePTTeKAHHBIH MJIa3MaCBIHBIH JHITH] alibIpdachbIiHa

blkman apa KamIBIKTHIKTBIH THUIOOAPUIECKHAX THUIIOKCHSUIBIK JKATTHIFYBl KAHHBIH IUIa3MACBIHBIH XOJECTEPUH
npoduiabceiHa 0ac epiepliH OXHpeHHs a0ZoMHHaNAbl YyiTiciMeH 3eprre-. OpTak XOJNEeCTepHHHIH Ma3MYHBIHBIH
TOMEHJET TaFalbIHABI, KAaHHBIH IDIa3MachblHAa 0ac IIeKapalblK HeMece (U3HONOTHSIIBIK [IaMaHBl IMPEBHIIIAIONINE
MaFrbIHa, KaHHBIH IDTa3MaChIHBIH aHTHATEPOTEHHBIX JIATIONIPOTEH IiHIH (PPaKIISICHIHBIH KoTepMeneyi 6ap OeTTepaiH.

Tyiiin co30ep: KaTTHIFY, XOJIECTEPHH, aTEPOTCHHBIE JKOHE aHTHATEPOTEHHBIE IUTIONPOTEHATEDP, AaTEPOTEHHOCTH
OpirCaHbIHBIH,

U.A Muxaiinenko, E.B.Onelinukosa, C.C. MapkeeBa

HccienoBanue BAMSIHASI THIIOKCHYECKHX TPEHHPOBOK HA JIMIH/IHBINA 0GMEH IJ1a3Mbl KPOBH

AHHOTaHI/IH. I/ICCJ'ICZ[OBaHO BJIMAAHUC  UHTCPBAJIbHBIX rnnoﬁapnqecxnx TUIIOKCUYCCKHUX TPCHUPOBOK Ha
XOHeCTepI/IHOBblﬁ HpO(i)I/IJ'H) IJIa3Mbl KPOBU Y MYIKYHUH C a6HOMI/IHaJ'H>HI>IM THUIIOM OXXHPCHMUHA. VCTaHOBIIEHO CHIDKCHUE
COACPIKaHUA 06LL[CFO XO0JIECTEpUHA, B IIIa3M€ KpPOBHU Yy JIMI[, HUMCIOIIUX TIIOTPAaHUYHBIC WA IIPCBBIMIAIOIINE
(I)I/ISI/IOJIOFI/I‘ICCKYIO HOpMY 3HAYCHUA, ITOBBIIIICHNUE (I)paKL[I/II/I AHTHATCPOTCHHBIX JIUIIOMIPOTENIOB TIIa3MBbI KPOBH.

Knroueewie cnosa: TpeHUPOBKH, XOJIECTEPUH, ATEPOrCHHBIE M AHTUATEPOT€HHBIE JIMNIONPOTEUIbI, HHAECKC
aTepOreHHOCTH

In the system of treatment, prevention and rehabilitation of various diseases one of the most promising is
the introduction into medical practice of non-drug methods of influence on the human organism. Due to its
high efficiency gain widespread methods of hypoxic and gipoksitrenirovki [1]. Hypoxic training - the impact
on the human organism reduced oxygen in the inspired air, imitating the human stay in a mountainous area
[2].

The purpose of research — to investigate the influence of hypoxia training on blood lipid profile in
patients with alimentary-constitutional obesity and overweight.

Materials and methods

Hypobaric hypoxic training with intervals of normoxia (GIGN) — a course of training, which consists of
15 one-hour sessions daily intermittent hypobaric hypoxia and normoxia. In each 10-minute cycle session 7-
minute hypoxic exposure alternate breathing atmospheric air for 3 minutes without changing the "height ",
created in each session in a hyperbaric chamber.
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The study involved men aged 24-45 years (n = 20). Before and after the hypoxic training conducted
biochemical plasma and serum. In the plasma levels were measured total cholesterol (TC), cholesterol in
high density lipoproteins (HDL), using the standard set of «BioSystems». The concentration of cholesterol in
the atherogenic lipoproteins apoB-lipoproteins (VLDL and LDL) were determined by subtracting HDL
cholesterol from total cholesterol content in the blood plasma. Atherogenic index was calculated
mathematically.

Results of research and discussion

In accordance with the eligibility criteria is considered normal cholesterol content up to 200mg/dl (=5,2
mmol/l), it is recommended to allocate the border (200-239 mg/dl or 5,2-6,21 mmol/l) and high (>240 mg/dl
or >6,24 mmol/l) cholesterol levels [2]. Results of the research total cholesterol and its distribution in the
lipoprotein fractions before and after the training are shown in Table 1, Figure 1.

Correction of high cholesterol is essential preventive value, as the risk of coronary heart disease (CHD) is
directly proportional to the concentration of cholesterol in the blood [3].

Before training GIGN total cholesterol in plasma was inspected in the majority within the physiological
range, namely 4.09 — 6.09 mmol/ml. High levels of total cholesterol observed in only six pilots (6.24 — 6.57
mmol/mL) (Figure 2).

Table 1 - Effect of hypobaric hypoxia training with intervals of normoxia on the cholesterol content in the blood plasma
and its distribution in fractions of atherogenic and antiatherogenic lipoproteids

Total Atherogenic index
Conditions Stat. index cholesterol HDL VLDL + LDL
mmol/l relative units
Before training M 5,57 1,38 423 3,23
n=20 +m +0,23 +0,06 +0,17 +0,14
After training M 5,38 1,47 3,97 2,81
n =20 +m +0,13 +0,03 +0,15 +0,06
6
= 4
E m Before training
g2 B After training
0
O w
S «2\0 \)Q Nt

Figure 1 - The content of total cholesterol in the blood plasma and lipoprotein fractions in the distribution before
and after hypobaric hypoxic training intervals of normoxia
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Figure 2 - Total cholesterol in the blood plasma of persons with alimentary-constitutional obesity and excessive
body weight before and after training GIGN

After hypoxic training at 60% of the subjects decreased total cholesterol content in the blood plasma by
an average of 3%, including those with initially high levels (Figure 2). About 20% of the subjects observed
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correction TC content. A group of individuals without changes in the content of total cholesterol after
training was 25%. Anti-atherogenic lipoproteins (HDL) carry cholesterol reverse transport - from peripheral
tissues to the liver for further catabolism [4].

Before the hypoxic training content antiatherogenic lipoproteins were within 0.83 — 2.16 mmol/ml, where
one subject content of HDL was highest. Upon completion of the training in the HDL cholesterol increased
to an average of 6%, while it limits the variations in the group increased to 1.00 — 2.07 mmol/ml.

The main role of LDL is to ensure of all body cells constantly available source of cholesterol. MS
necessary for the synthesis of cell membranes and is also the substrate for the formation of other metabolic
products. Increased levels of LDL and VLDL levels associated with the pathogenesis of various heart
diseases and atherosclerosis [5]. Before the training content of LDL + VLDL in the blood plasma of the
subjects was in the range 2.8 — 5.66 mmol/l. The higher the content (4.08 - 5.66 mmol/l) was observed in
75% of the subjects (Figure 3).

After training the level of LDL + VLDL in the group of persons surveyed was within 2.97 — 4.93 mmol/l,
ie, there was a significant reduction in the upper limit. In 50% of the surveyed noted an average decrease of
6% from the initially high levels (Figure 4).

It is known that the integral indicator in determining the severity of the atherogenic properties of blood
serum, is the atherogenic index. Is commonly believed that the atherogenic ratio of no more than 3 relative
units, is normal [6].

m High level ® High level
E Low level E Low level
Figure 3 - The content of low-density lipoprotein to Figure 4 - Effect of hypobaric hypoxia of interval
intevalnyh hypoxic training training on the content of low-density lipoproteins

M Before training

M After training

Figure 6 - Changing the atherogenic index before and after the interval hypoxic training

The results of investigation of the distribution of cholesterol in the fractions of hypoxic training allowed
to set limits on intra-group indices, which were 1.47 — 4.81 relative units Of these, 40% of surveyed 1A have
the normal physiological range. The other persons atherogenic index was above the upper limit of
recommended standards and reaching from 3.06 — 4.81 relative units.

After a course of hypoxic training in the subjects registered a decrease atherogenic index by an average of
13% (Figure 6), and the limits of its variations, for the entire group surveyed decreased to 1.81 — 3.9 relative
units, ie, in the overwhelming majority of surveyed values of IA within the physiological norm.

Established that 15-day course GGIT helped reduce the initially elevated total cholesterol content in the
blood plasma of the majority of the subjects. In patients with initially low-cholesterol showed a trend toward
normalization of. Almost all surveyed persons positive trend of changes in the ratio of cholesterol and
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atherosclerosis-antigenic lipoprotein fractions after hypoxic training helped reduce atherogenic index of
plasma.
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AHTHOKCUAAHTHAS ¥ AHTHPAIMKAJIbLHAS AKTUBHOCTHIKCTPAKTOB HEKOTOPBHIX PacTEeHUI
Kazaxcrana
N3yuena JUHAMHKA CYMMBI MOJU(CHOIBHBIX COEIMHEHUH B JKCTpaKTax c MIOCJIEAYIOIIUM
HUCCICAOBAHUCMB3aNUMOCBA3M JAHHOI'O II0OKa3aTejid Hu aHTHOKCHﬂaHTHOﬁ —aHTI/IpaLlPIKaHI)HOﬁ aKTI/lBHOCTI)IOiIlVitI'O
PACTUTCIIBHBIX SKCTPAKTOB.
Klllolleeble ciaoea: HOJ'II/I(beHOJ'H:-Hble COCIMHCHUSA, IKCTPAKTBI paCTeHHﬁ, AHTUOKCHUJAHTHAsA W aHTHUpaJuKaJIbHasA
AKTHUBHOCTG.

K. K. Monna6ekos, A.T. Ka3oekosa, I'.K. Mykymesa, b.11. Tyneyos, A.)K. CetitembeToBa, C.M. AnekeHOB
Ka3akcranga ecetin keit6ip eciMaikTep ChbIFbIHABLIAPBIHBIH AHTHOKCHAAHTTHIK JKOHE AHTHPATMKAJIBIK
oesicenaigiri

OCIMIIK CBHIFBIHABUIAPBIHAAFE MTOTU(PEHONIR KOCBUIBICTAP MOJIIIEPiHiH KaJIbl JHHAMHUKACHI 3epTTENIN, opi Kapaii
OCBI KOPCETKIIITEPIiH in Vitro aHTHpaIuKaIIbI-aHTHOKCHIAHTTHIK OCJICEHAITIKTepMEeH OalyIaHbICHl KapacTHIPBUIIBI.

Tyiiin ce30ep: momupeHONIBl KOCBUIBICTAP, O©CIMIIK CHIFBIHABUIAPH], aHTHOKCHIIAHTTHIK JKOHE aHTHPAJAUKAJIBIK
OenceHIimiK.

K.J.Moldabekov, A.T.Kazbekova, G.K.Mukucheva, B.I.Tuleuov, A.J.Seitembetova, S.M.Adekenov
Antioxidant and antiradical activity of some plant extracts of Kazakhstan
The dynamics of polyphenolic compounds in extracts was investigated with further in vitro study of the relationship
of this indicator and antioxidant-antiradical activityplant extracts.
Keywords: polyphenolic compounds, plant extracts, antioxidant and antiradical activity.

B mocnennue necsSTuieTHs MONYYHJI0O MHTEHCHBHOE pPa3BUTHE HM3YUeHHE OHOJIOTHYECKON aKTHBHOCTH
MPUPOAHBIX OOBEKTOB C TOMOIIBIO MOJNEIBHBIX CHCTEM in vitro[l]. B 3TOM IuUlaHe TIOWCK B3aWMOCBS3H
MEXIy COIEpKaHHEeM BEIIECTB C OINPEACICHHBIMH XHUMHYECKUMH CTPYKTypaMHH WX TNOTEHIHAIbHON
AHTHOKCHUIAHTHON AaKTHUBHOCTBIO SBIISETCS aKTyaJbHOW TNPOOIEeMOll, Tak KaK ee pelIeHHe I03BOJIAET
BBITIONHSATh HANPABICHHBI CHHTE3 IMIEPCHEKTUBHBIX COCAMHEHWH C BBIPAKCHHOW OHOJOTHYECKOM
aKTUBHOCTBIO[2].

Lens wccnemoBaHusi — ompenaerieHHe couepkaHusi cyMMmbl monudenonsHbix coenuaenuit (CIIC) B
AKCTPAKTax C MOCICIYIONINM U3yICHIHEM aHTHOKCHIaHTHOH (AOA) u aHTHpanuKansHO# akTHBHOCTH (APA)
in vitro HOBBIX PaCTUTEILHBIX OOBEKTOB.

Martepuansl u MeTonibl. VccieqoBanre BEIMMOHEHO CO CITUPTOBBIME SKCTPAKTaAMH SHAEMHUYHBIX PACTCHUN
Bacwiek wuoOeputickuii (Centaurea iberica), mmwkma Ttypinanckas (Tanacetum turlanicum), Ky3wuHUS
noxkaomsirkast (Cousinia pseudomollis), tanauneromncuc IlsraeBoit (TanacetopsisPjataevae), Tanmenus
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