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YPOBEHb IEPBUYHBIX IPOJAYKTOB
HNEPOKCHUIHOI'O OKHCJIEHUSA JIUIIHIO0B
B YCJIOBUSX PA3TMYHON ®YHKIIMOHATBHOMI
AKTUBHOCTH CKEJIETHBIX MbILII B COYETAHUHU
C IBMEHEHUSAMMU ®OTOINEPUOJA
I'mnbmytaunosa ML, Yepno B.C., Komapnbliii B.B.

B craree  paccMaTpuBalOTCS ~ OCOOCHHOCTH  BIIMSTHHS
HMMMOOHITI3AaOHHOTO CTpecca U M30BITOYHBIX (PU3HIECKHX HArPY30K
B COYETaHWU C M3MEHEHMSIMH ()OTOIEpPHO/a Ha yPOBEHb MEPBHYHBIX
TIPOTYKTOB IEPOKCHIHOTO OKHCcieHus JmnuioB. ITokasaHo, uyto mpu
COYETaHMH HMMMOOWIM3AIMOHHOTO CTpecca €  KPYIJIOCYTOYHBIM
OCBEIIEHUEM, N30BITOUHBIX (PU3HYECKHX HATPY30K C KPYTJIOCYTOUHBIM
OCBEIIEGHHEM, a Takke H30BITOYHBIX (DU3MUECKUX Harpy3oK co

CBETOBOM  JENpUBALMEN  ypPOBEHb  NEPBUYHBIX  IPOIYKTOB
NEPOKCUJTHOTO  OKHCIICHUS JIMIKAOB MOBBIIIACTCA, YTO MOXKET
CBUJICTENILCTBOBATh 00 YCWJICHHM IIPOLECCOB  ITCPOKCHIALIIH.

TomyueHHBIe pe3yIbTaThl MOXKHO PAcCMaTpPHBATh KaK CBOSOOPA3HYIO

aJJaNTHBHYIO PEAKIHIO B HCCIIETYEMBIX YCIIOBHUSIX.
KiioueBble c¢j10Ba: NEPOKCHIHOE OKHCICHHE JIMIHUIOB,
MMMOOWIN3AIIMOHHBIN cTpecc, N30bITOUHAs (pU3NYecKas Harpy3Ka.
Crarrs Hagidinora 11.07.19.

THE PRIMARY PRODUCTS OF LIPID
PEROXIDATION IN DIFFERENT
FUNCTIONAL ACTIVITY OF SKELETAL
MUSCLES IN COMBINATION WITH
CHANGES IN PHOTOPERIOD
Hilmutdinova M.Sh., Cherno V.S., Kosharniy V.V.

The article considers the features of the influence
of immobilization stress and excessive physical
activity in combination with photoperiod changes on
the level of primary products of lipid peroxidatiolh
is shown that the combination of immobilizationess
with 24-hour lighting, excessive physical actiwtjth
24-hour lighting, as well as excessive physicaligt
with light deprivation increases the level of prima
products of lipid peroxidation, which may indicake
strengthening of peroxidation processes. The esult
can be considered as a kind of adaptive resportbe in
conditions under study.

Key words: lipid peroxidation, immobilization
stress, excessive physical activity.
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IMPACT OF MULTIPROBIOTICS ON THE CONTENT OF TBA-REA CTIVE SUBSTANCES
IN THE BLOOD SERUM AND MUCOUS MEMBRANES OF THE STOM ACH AND COLON
IN RATS WITH LONG-TERM GASTRIC HYPOCHLORHYDRIA
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It has been established that after 28 days of ast@iing omeprazole to rats, the TBARS content hraevg in all the
studied media: in the blood serum, by 92.1% (p &D.0in the gastric mucosa, by 352.4% (p < 0.00d)ia the mucous membrane
of the colon, by 57.3% (p <0.01) compared to thiathe control group. Under the conditions of thenammitant 28-day
administration of omeprazole and Simbiter multipotib, the TBARS content in the blood serum wasstime as that in the control
group rats. After 28 days of co-administering oragpte and the “Apibact” multiprobiotic, the TBARSntent in the blood serum
was even by 41.4% (p <0.05) lower than that incivatrol group. After 28 days of co-administeringoofieprazole and Simbiter
multiprobiotic, the TBARS content in the rat gastnwicosa was by 64.4% (p <0.01) lower than in thmugrof rats given
omeprazole only. In the concomitant administratibrihe “Apibact” multiprobiotic with omeprazole,dhiTBARS content in the
gastric mucosa was by 57.8% (p <0.01) smaller mparison with the same value in the group of ratéch was administered
omeprazole only for 28 days. "Simbiter" and "Apitiaaultiprobiotics in the conditions of the 28-dagncomitant administration
with omeprazole reduced the TBARS content in thercahucous membrane by 18.4% (p <0.05) and 39.0%0(p05),
respectively.

Key words: hypochlorhydria, probiotics, TBA-reactivesubstan¢@8ARS), mucous membrane of the stomach,
mucous membrane of the colon.

The work is a fragment of the research project "fdie of TRPV-4 receptors in the regulation of thgedtive tract”,
state registration number 0118U004306.

Prolonged reduction of hydrochloric acid gastricredon can lead to a number of negative
consequences, including deficiency of iron, calgiwmitamin B12, development of hyperhastrinemia,
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microbiocenosis disorders in the digestive trant],aconsequently, development of inflammation and
morphofunctional changes in the stomach [8] . Ohnh@ common mechanisms for the development of
combined changes in the digestive system is araox&l stress, which is based on free radical reasti
that are universal. They provide the disease pssgie and the products of these reactions produce
systemic effects on other organs. In this regdrely fare considered as a factor of polymorbiditythie
free radical oxidation chain, the result of whishdiestruction of epithelial cells membrane lipoginsg,

the first link is lipid peroxidation (LPO). The fwh product of LPO, malondialdehyde, being an iraégr
part of TBA-reactivesubstances (TBARS), is the ltesithe formation and release of reactive oxygen
intermediates (ROI). The most active of them isesapide anion (®), which in the dismutation reaction
forms hydrogen peroxide .. The latter enters into oxidative reactions widil components that are
distal from the place of #D, synthesis.

The purpose of the present study was to determine the conténtBA-reactive substances
(TBARS) in the blood serum and in the mucous memésaf the stomach and the large intestine under
the conditions of prolonged gastric hypoacidity amgen Simbiter and Apibact multiprobiotics were
administered.

Materials and methods.The study was performed on 40 white non-linearenrats with the
initial weight of 160-180 g which were kept in thertified vivarium of the Educational and Scieratifi
Center "Institute of Biology and Medicine" of thearis Shevchenko National University of Kyiv in
accordance with the "Standard rules for the orderiequipping and maintenance of experimental
biological clinics (vivaria) ". All experiments wercarried out in accordance with the Law of Ukraine
No. 3447-IV "On the Protection of Animals from Clueeatment”. All animals were divided into 4
experimental groups. The first group of animalvedras a control one. They were administered water
for injections intraperitoneally (v / 0) 0.2 ml daand orally (0.5%) once a day for 28 days. Anisnail
the second group were administered omeprazole &nalMf water for injection orally once a day &8
days. Animals of the third group were co-administewith omeprazole and Simbiter® acidophilic
concentrated (Simbiter) multiprobiotic once a day 28 days. Animals of the fourth group were co-
administered with omeprazole and "Apibact®" (Api)anultiprobiotic once a day for 28 days.

Omeprazole (manufactured by Sigma-Aldrich USA) wascted intravenously in the dose of 14
mg / kg, dissolved in 0.2 ml of water for injectiddimbiter and Apibact multiprobiotics (manufactire
by “OD Prolisok”, Ukraine) were administered in doimation with omeprazole orally at the dose of 140
mg / kg (1.4 * 1010 CFU / kg). Multiprobiotics wedéssolved in 0.5 ml of water for injection.

The content of TBARS was estimated according tanteéhod of Stalna, which lies in the fact that
at the boiling temperature in acidic medium, malalttthyde reacts with 2-thiobarbituric acid, thus
forming a trimethine complex with a maximum absmptat A = 532 nm. Aliquots of serum, cell
suspension or mucosal homogenate (0.5 mg of pjotaire placed in the buffer: 175 mM KCI, 25 mM
Tris-HCI, pH = 7.4; the volume of the sample was tl. The 20% trichloroacetic acid (TCA) in the
amount of 0.2 ml was immediately added to the samble denatured protein was precipitated by
centrifugation at 1000 g for 15 min. The 0.8% tiddiaric acid (TBA) in the amount of 0.25 ml was
added to 0.5 ml of the supernatant obtained, amdnilkture was incubated in a boiling water bathlfor
minutes to develop the color. The color determoratvas carried out using a spectrophotometer (SF-46
LOMO, Russia) at | = 532 nm. The content of TBARS fp mg of protein was calculated based on the
molar coefficient of the malonic dialdehyde compétinction with 2-tiobarbituric acid: = 1.56 x 105
cm-1 x M-1. Statistical processing of the resuleswperformed using the Statistica 7.0 softwarecesin
the obtained data were normally distributed, weeined the mean value (M) and the standard efror o
the mean (m) and compared the samples using tklergtsi t-test.

Results of the study and their discussionAfter 28 days of administering omeprazole to rats,
the content of TBARS increased in all the studiediia: in the blood serum, by 92.1% (p <0.001)him t
gastric mucosa, by 352.4% (p < 0.001) and in theaus membrane of the colon, by 57.3% (p <0.01)
compared to the respective control. The increasbheoTBARS content in the mucous membranes of the
stomach and large intestine indicates a prooxidatixidant balance disorder, which testifies te th
development of inflammation in the organs undedwtdVith the simultaneous 28-days administration of
omeprazole and the Simbiter multiprobiotic, the THE\content in the blood serum was the same as that
in the control group rats. After 28 days of condami administration of omeprazole and the Apibact
multiprobiotic, the TBARS content in the blood serwas even lower by 41.4% (p <0.05) than that in
the control group (figure 1). After 28 days of comgtant administration of omeprazole and Simbiter
multiprobiotic, the TBARS content in the stomachamus membrane of rats was 64.4% (p <0.01) lower
than that in the group of rats given omeprazolg.onl
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Table 1

The TBARS content in blood serum and in mucous mentanes of the stomach and colon in rats at 28-days
omeprazole administration (M + m)

Medium Control n=10 Omeprazole n=10
Blood serum 15.3#1.5 29.442 7***
Stomach mucous membrane 44,9449 203.1+£18.9%**
Colon mucous membrane 130.3+11.2 205.0£19.1*

Note: ** - p<0,01, *** - p<0,001 compared to therdool.
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Fig. 1. The TBARS content in blood serum of ratymos at 28-days
combined omeprazole and multiprobiotics administnat
Note: ** - p<0,01, *** - p<0,001 compared to thertrol,
### - p<0,001 compared to the group of rats, whigbre
administered omeprazole only.
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Fig. 2.The TBARS content in the rat stomach mucous meretahas-
days concomitant omeprazole and multiprobioticsiaigtration.
Note: p<0,05, ** - p<0,01, *** -
control group; ## - p<0,01, compared to the gro@ipats, which
were administered omeprazole only.
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Fig. 3. The TBARS content in the rat colon mucowsnrane at 28-
days concomitant omeprazole and multiprobioticsiaigtration.
Note: ** - p<0,01, *** - p<0,001 compared to therdool
group; # - p<0,05, ## - p<0,01 compared to the grafurats, which
were administered omeprazole only.
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Despite such a significant decrease, the
TRARS content in the stomach mucous
membrane did not reach control values and
remained increased by 61.0% (p <0.01)
compared to the control group.

Similarly to the "Simbiter" multiprobiotic,
the TRARS content in the gastric mucosa was
influenced by another probiotic drug, the
"Apibact" multiprobiotic. In terms of its
concomitant administration with omeprazole, the
TBARS content in the gastric mucosa was by
57.8% (p <0.01) lower than that of the rats
group, which received omeprazole only within
28 days, however it remained by 90.9% higher
compared to that of the control group (p <0.01).
There was no statistically significant difference
between the effects of the multiprobiotics under
study (figure 2)."Simbiter" and "Apibact"
Multiprobiotics under the condition of 28-day
concomitant administration with omeprazole
reduced the TBARS content in the large intestine
(colon) mucous membrane by 18.4% (p <0.05)
and 39.0% (p <0,05), respectively. At the same
time, in the group of rats, which were co-
administered with omeprazole and Simbiter
multiprobiotic, the TBARS content in the colon
mucous membrane was by 28.4% (p <0.05)
higher than that in the control group of rats,

p<0,001 compared to thewhich were co-administered with omeprazole and

Apibact multiprobiotic, the TBARS content in
the colon mucas was not statistically
significantly different from that of the control
group (figure 3). Comparison of the TBARS
content in the blood serum and in the mucous
membranes of the stomach and colon after co-
administration of omeprazole and
multiprobiotics showed that the least effect of
multiprobiotics was on the TBARS content in
the mucous membrane of the large intestine. It
should be noted that the increase in the TBARS
content in the colon mucous membrane after the
28-days administering of omeprazole only was
the smallest. We associate it with the fact that
the large intestine is the main microbiota
reservoir of human organism in general and the
digestive tract in particular.

In the biotope of the colon, representatives offdmilies, 45 genera and over 400 species of
microorganisms were identified. All groups of migrganisms inhabiting the colon are divided into 3

groups. The first one is obligatory (dominant,

maiimdigenous, resident) B{fidobacterium,

Lactobacillus, Propionibacterium, Bacteroidesvhich performs the regulatory function and cewatts
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the habitat colonization by random microorganismml ghe excessive growth of opportunistic
normobiota species. The second group is optioneirge coexistent) Escherichia, Enterococcus,
Fusobacterium, Clostridium, Eubacteriunetc.), which synthesizes biologically active caupds,
activates the immune system, participates in thalpaéism of various compounds.

Most of the optional microorganisms are opportimispecies, which, in pathologically
increasing populations, can cause serious comiglitat of infectious nature. Therefore, their
representation in healthy biocenosis is alwaystéichin quantitative terms and is under constantrobn
of the macroorganism and its friendly apathogenicraofiora. The third group is the transient
(allochthonous, random, residual) microfloreCitobacter, Enterobacter, Proteus, Klebsiella,
Morganella, Hafnia, Staphylococcus, PseudomonasillBs, etc.), among them there may be specimens
with a high aggressive potential, which, at weakgrprotective functions of the obligated microflora
can increase the population and cause the devetdmhpathological processes.

Therefore, the large intestine is more adaptedhé¢oquantitative and qualitative composition of
microbiota. Due to it, the structural-functionalaciges in the colon are less pronounced than in the
stomach, which is confirmed by a number of work$jcly show that after 28 days of omeprazole
administering to rats, hyperplasia, dysplasia aethpiasia develop in the stomach [4], and, meamwhil
hyperplasia with signs of inflammation developsha intestine [3, 9]. Thus, the less inflammatigythe
less is the strength of oxidative stress. Thereftire smallest TBARS content increase in the mucous
membrane of the colon is the logical result.

Thus, the results obtained allowed to conclude: "#hgibact® multiprobiotic more efficiently
influences on the TBARS content in the blood seand in the mucous membrane of the large intestine.
Taking into account that microorganisms used intipnabiotics do not differ from each other by their
qualitative and quantitative composition, we codefdi that the stronger antioxidant action of theibapt"
multiprobiotic is due to the presence of propaiist$ composition, which has antioxidant propertias to
its own composition [5]. The main chemical classEsubstances represented in propolis are flavenoid
phenols and aromatic compounds [10]. Antioxidatioacparticularly inheres in flavonoids and phenols
[7]. And the second important conclusion was madenfthe data obtained: the highest increase of the
TBARS content after 28 days of the HCI secretidmhbition was observed in the mucous membrane of
the stomach, indicating a higher intensity of thiiaimmatory process in the stomach compared wih th
in the colon. Obviously, this is the result of balysbiotic changes in the stomach, which is nomynall
poorly inhabited by microorganisms, and the progmoi target cells (ECL cells and parietal celtsXhe
gastrin, the long-term hypersecretion of which aaoses the inflammatory process.

The literature analysis suggests that the datairsstaare expected regarding the antioxidant
properties of multiprobiotics. After all, the phenenon of the LPO process inhibition by differemaists
of lactic acid bacteria is described in a numbepapers [6]. In addition, it has been shown that th
“Apibact” multiprobiotic reduces the LPO productsntent in the pancreas and liver of rats at thg4on
term gastric juice hypoacidity caused by omeprafhl@].

It is important to note that in the treatment obtgaresophageal reflux disease, omeprazole is
prescribed for at least one month of daily intaet there is no widespread use of probiotics in the
complex treatment of this disease, as opposeét pylori-associated gastritis and ulcers.

GO
1. Prolonged gastric hypoacidity led to intenstiima of the lipid peroxidation reaction, which was
manifested in the increase in the TBARS conterdllinhe studied media: in the blood serum, by 92.1%
(p <0.001); in the mucous membrane of the stomagh352, 4% (p <0.001) and in the mucous
membrane of the colon, by 57.3% (p <0.01).

2. Long-term administration of multiprobiotic druggainst the background of gastric hypochlorohydria
significantly reduced the manifestation of inflamorg process in the mucous membranes of the
stomach and colon, which was manifested as the T8édthtent reducing in the studied rat media.

The prospect of further research in this fieldhs study of multiprobiotics effect on the TBARSaunn the organs

of the digestive tract in rats under the conditiafi®ther pathologies.
%
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BIIJINB MYJIbTUITPOBIOTHUKIB HA BMICT
TBK-AKTUBHUX ITPOAYKTIB ¥ CHPOBATII
KPOBI TA CJIN30BUX OBOJIOHKAX
IIUTYHKY I TOBCTOI KUIIIKHY IITYPIB
3 TPUBAJIOIO LHIINTYHKOBOIO
T'IIOXJIOPTIAPIETO
nnaunenxo C.B., Kopaab A.A., Makapuyk B.B.

BcraHoBneHo, 1o micis 28-Mu AHIB BBEASHHS LIypam
omenpasony BMicT TBK-akTHBHHX MPOIYKTiB 3pOCTaB y BCiX
JOCHIDKYBaHUX CEPElOBHIIAX: B CHPOBATIl KpOBI — Ha
92,1% (p<0,001),B ciu3oBiii 06ONOHLI HUTYHKY — Ha
352,4% (p<0,001) B cnu3oBiit 060JIOHII TOBCTOI KUIIKH —
Ha 57,3% (p<0,01y nopiBHsHHI 3 BiAOBIIHUM KOHTPOJIEM.
3a yMOB opHOYacHOro 28MH  JICHHOTO BBEICHHS
oMenpa3ony Ta MyiabTunpoOiotuka «Cumbitep» Bmict THK-
AKTHBHUX TPOAYKTIB B CHPOBATLI KPOBi OyB TakuM Xke, 5K i
y urypiB KoHTposbHOI rpynu. Ilicis 28-meHHoro cymicHoro
BBEJICHHS OMEMNpa3oily Ta MyJIbTUIPOOioTHKA «ArmibakT»
Bmict TBK-akTuBHHX HpomyKTiB B cHpoBaTIi KpoBi OyB
HaBiTh Ha 41,4% (p<0,05MeHumM, HiX B KOHTpOJI. ITics
28-MH [IGHHOTO CyMICHOTO BBEICHHS OMENpa3oily i
MynbTanpoGiotnka  «Cumbitep» Bmict TBK-aktuBHUX
NPOJYKTIB B CJIM30Bi OOOJNOHII NUTyHKAa LIypiB OyB Ha
64,4% (p<0,01MeHunM, Hix B TPYII ILypPiB, AKMM BBOIMIIH
OJMH OMeNpas3oil. 3a YMOB CYMICHOrO  BBEACHHI
MyJIbTHOPOOIOTHKY «AmibakT» 3 omenpasonom Bmict TBK-
AKTUBHHX IIPOJYKTIB B CIHM30BiH 00ONOHI NIUTyHKa OyB Ha
57,8% (p<0,01)meHumMM y NOpPIiBHSHHI 3 aHAIOTTYHHM
MOKa3HUKOM B TpyMi IMypiB, SKUM YIPOAOBX 28-Mu mHIB
BBOJIWJIN OJIMH oMenpa3oi1. Mynstunpobiotukn «Cumbitep»
i «AnibakT» 3a yMOB 28-MH [IEHHOTO CyMICHOTO BBEACHHS 3
OMeNpa3oyioM 3HIKyBaiu BMicT TBK-akTUBHUX NPOIYKTIB B
CIM30Biit 060s0HII ToBcTOI KMiukd Ha 18,4% (p<0,05)i
39,0% (p<0,05)pianosigHo.

KunrouoBi cioBa: rimoximoprizpist, npobioruku, TBK-
aKTHBHI TMPOJYKTH CIIM30Ba OOOJIOHKA MUTyHKA, CJIH30Ba
000JI0HKa TOBCTOI KHILIKH.

Crarrs Hagiiinoa 6.06.18p.
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BJUAHUE MYJbTUITPOBUOTHUKOB
HA COAEP)KAHME TEK-AKTUBHBIX IPOAYKTOB
B CBIBOPOTKE KPOBH, A TAKXKE CJIN3UCTBIX
OBOJIOYKAX JKEJYJIKA Y TOJICTOM KAIIIKA
KPBIC C JJINTEJbHOM )KEJTYJIOYHON
TUIOXJIOPT UIPUE

IInnunenxo C.B., Kopaiab A.A., Makapuyk B.B.

VYcraHoBneHo, 4To mocie 28-Mu AHEH BBEICHHUS Kpbicam
omernpazona conepkanne THK-akTUBHBIX NPOIYKTOB BO3POCIIO
BO BCEX HCCIEAYeMbIX Cpelax: B ChIBOpPOTKe KpoBu — Ha 92,1%
(p<0,001), B cnmzucroii oGonouke »xemynka — Ha 352,4%
(p<0,001)u B cu3ucroii 060I0UKe TONCTON KHIIKKA — Ha 57,3%
(p<0,01) mno cpaBHeHHMIO C KOHTpPOJeM. B  ycioBusx
OIIHOBPEMCHHOTO 28MM JHEBHOTO BBEJEHMS OMENpasojia |
MyJbTUIIpoOHOTHKa «CuMbuTep» conepxanue TBK-akThBHBIX
HPOIYKTOB B CHIBOPOTKE KPOBH OBUIO TAKMM K€, KaK U Y KpbIC
KOHTpONIbHOM  rpymmbl.  [locme  28-1HEBHOro  COBMECTHOTO
BBECHUS OMENpasona U  MyJIBTUIPOOHOTHKA  «ANHOaKT»
conepxkanre TBK-akTHBHBIX TPOIYKTOB B CHIBOPOTKE KPOBH
6bu10 ke Ha 41,4% (p<0,05)ieHbImM, yeM B KoHTpoue. [Tocne
28MHM HEBHOTO COBMECTHOTO BBEICHHS OMeENpaszoia M
MynbTHIpoOHOTHKa <«CumMouTep» coxepkanne TBK-akTMBHBIX
MPOIYKTOB B CIIM3KCTOI 000JI0UKE JKemyaKa Kpbic ObuIo Ha 64,4%
(p<0,01)meHbIunM, YeM B IpyIIIe KPBIC, KOTOPHIM BBOIWIN OIUH
omenpasost. IIpy CCOBMECTHOM BBEICHHM MYJIBTHIPOOHOTHKA
«Amubakt» ¢ omenpazoioMm comepxanue TBK-akTuBHBIX
MPOJYKTOB B CIIM3UCTOH 00O0NOuUKe skenmynka Obut Ha 57,8%
(p<0,01)meHbIINM MO CPAaBHEHHIO C aHAJOTHYHBIM MOKa3aTeIeM
B IPYIIE KPbIC, KOTOPHIM Ha HPOTSHKCHUH 28-MH JHEil BBOIMIH
OIIMH  OMENpasoll. Mynstunpobuotuku  «CumMOuTep» |
«AnmnbakT» B ycloBusX 28-Mu JHEBHOIO COBMECTHOTO BBECHHUS
3 OMenpazojoM THOHWKaiu comepxaHue TBK-akTuBHBIX
MPOIYKTOB B CIM3UCTOM 000J0uKe TosCTOM Kumiku Ha 18,4%
(p<0,05)u 39,0% (p<0,05);00TBETCTBEHHO.

KnrodeBble ci10Ba. TUNOXJIOPTHIPUS, TPOOMOTHKH,
TBK-akTuBHBIC TPOAYKTHI, CIHM3UCTas 00OJIOYKA IKEIy[Ka,
CIIM3HUCTAst 000JI0UKa TOJICTON KHIIKH.

Penensent lleniteko B.1.
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