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JUACBUO3bI POTOBOM MMOJIOCTH NPU
JJHUTEJBbHOM BJIMSAHUHA OITMOUTHOI'O
AHAJIBI'ETHKA B OKCIIEPUMEHTE
®uk B.B., ®eneuxo .M., Kpsiko FO.51.

DKCIeprMEHTHI TPOBOMIN Ha OelbIx Kpbicax-camuax (20),
Bo3pact 3,5-7,5mec. JKUBOTHBIC MMOTy4Yaiy OMUOHIHBIA aHAIBI€THK,
npomsBogHoe MophmHa Ha nporspkenun 10 menmens. IIpoBommm
MHKPOCKOIIMYECKOE HCCIICJOBAaHHE Ma3KOB M OaKTEpHOJIOTHYECKHE
noceBbl. MUKPOOHONOTMYECKHE HCCIIEI0OBAaHUs YKa3bIBAIOT, UTO TPU
ONMATHON WHTOKCHKAIMM pa3BUBACTCA IUCOAKTEPUO3 POTOBOI
MONIOCTH,  TIOSIBIAIOTCA ~ TMATOTEHHBIE M AKTHBH3HPYIOTCS
YCIIOBHOTIATOTEHHBIE ~ BUABI ~ OakTepuil.  Pesynprarel  Hammx
HCCIIE/IOBAHNH COBMAJAIOT C JAaHHBIMH JIMTEpPATyphbl, KOTOpPBIE
YKa3bIBAIOT HA 3HAUCHHWE TPAMIIONOKHUTENBHONH MHUKpOGIOpH B
Pa3BUTUH THOHHO-BOCHAIUTENBHBIX NIPOIIECCOB B POTOBOH MOJIOCTH, B
YaCTHOCTH, 3Ha4eHHe St. aureuSKoTopoMy CBOHCTBEHHBIH IIMPOKHIT
JMara3oH  aJaNTalliOHHBIX CBOICTB M HAIMYHE TOKCHHOB C
HEKPOTHYECKUM JICHCTBHEM.
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ORAL CAVITY DYSBIOSIS UNDER THE

DURABLE OPIOID ANALGESIC INFLUENCE IN
EXPERIMENT.
Fik V. B., Fedechko Y. M., Kryvko Y. Ya.

Experiments were hold on white male rats (20) aged
3,5-7,5 months. Experimental animals had been viexei
opioid analgesic, derivative of morphine, once akve
during 10 weeks. Bacteriological investigation urazd
taking a culture and microscopic investigation bét
smear.Microbiological investigations show that changes
of bacterial population of the oral cavity whichvetop
under the opioid intoxication can be characterizad
dysbiosis. Results of our investigation which intkcthe
importance of the gram-positive microflora in
development of inflammatory process in the oralitgav
in particular, importance of the St. aureus, whics
wide range of adaptability characteristics andrexiith
necrotic influence.

Key words: oral cavity, opioid, microbiological
investigation.

Penenzent Kym O.I'.

MAJOR PATHWAYS OF ENDOTHELIAL DYSFUNCTION UNDER EXP ERIMENTAL MILD
HYPOTHYROSIS

Present research demonstrates metabolic correlagimveen mild hypothyrosis and endothelial dysfiamc{ED). The
subclinical hypothyrosis is associated with inceshserum levels of LDL and reduced HDL, and finallith increased
atherogenic index (0,530 * 0,035), that can berpnéted as atherogenic dyslipidemia, which largetytributes to ED.
Parameters of nitric oxide system showed decreagdtiite-ion concentration in rat blood. It canegict the tendency to
endothelial dysfunction in SH. According to oureasch, thyroid function is significantly relatedttee changes of free-radical
component of metabolism. We found the activatiohpaperoxidation (LPO) processes in blood, andrenuer, the antioxidant
enzymes activity was to the contrary depressedrumidd thyroid failure. Intermittent hypoxic traimg (IHT) was tested with a
purpose to correct the biochemical abnormalities sirowed positive effects, in fact, in regard taralestigated parameters.

Key words: subclinical hypothyrosis, nitrite - ion, internettt hypoxic training.

The study is conducted as part of scientific reslearinvestigation of functional and metabolic strémiting body
reserves in extreme conditions with a purpose totifleeffective ways of correction¥e(state register. 0111U000121).

Subclinical hypothyrosis (SH) or mild thyroid faitureflects declined thyroid activity without
clear symptoms, but with elevated thyroid stimugthormone (TSH) and normal range off ree thyroxine
(FT4) and triiodothyronine (FT3) as the diagnostdicators [6,8]. The endothelial dysfunction, reecof
the earliest signs for atherosclerosis, which fesly observed in experimental and clinical
investigations, prior to any overt manifestatiofisSel [3]. The predisposition to ED under conditioh
SH may be partially explained by the factors ingtgdchanges in lipid profile, oxidative stress,
disturbances in NO synthesis [1, 3]. Therefore pémalial dysfunction would be a favorable trigectta

to investigate the correlation between SH and osedicular disease [7, 11]. The detailed mechanisms

underlying the correlation remains unknown. Thespne study is trying to establish novel aspectdrio

SH and endothelial function.

The aim of research was to determine and investigate nmégiing of early, potentially reversible
pre-atherosclerotic changes in the endothelium usdleclinical hypothyrosis, compare our resultthio
recent literature data, giving a new interpretatiorall indexes mentioned above. With a purpose to
correct thyroid failure has been proposed anddestmethod of IHT (intermittent hypoxic training).

Material and methods of research.The experiments were carried out on the intactenats

(weight 180-220g, control and experimental grodje

model of mild thyroid failure was induced b th

oral administration of mercazolilum in doses of 3/ky during 3 weeks (method, proposed by
E.S.Detyuk et al.). Function of thyroid gland weassessed by the serum concentration of thyroid
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hormones - thyroxine (FT4) and triiodothyronine 8T thyroid stimulating hormone (TSH) by
radioimmunoassay analysis. Total cholesterol (TGhigh-density lipoprotein (HDL), low-density
lipoprotein (LDL), atherogenic index, metaboliteslipid peroxidation system - diene conjugates (PC)
TBA - active products, activity of antioxidant emzgs - superoxide dismutase, catalase, glutathione
peroxidase, TAS (total antioxidant status) as vesll metabolites of nitric oxide - nitrite-ion, under
conditions of hypothyrosis were biochemically meadu Experimental group was exposed to 10-days of
IHT. It was gradually decreased in oxygen conteninhaled air: the 1-st day — to 18,5 %, 2-d day —
16,4 %, 3-d day — 14,5 % all resting days.

Results of researchDue to the administration of a given dose of meotlum, the laboratory
profile of an elevated serum thyroid stimulatingrnone (TSH) and normal free thyroid hormone levels
was found. Recent literature sources support adiogl between overproduction of TSH and endothelial
dysfunction indicating that the action of TSH orrathyroidal-stimulating hormone receptor (TSHRais
possible mechanism underlying this association 112,19]. Elevated TSH alone, independent of FT3
and FT4, has been shown to modulate all mechantemsected with ED. It has been discovered that
TSH is able to bind hepatocyte TSHR to promote etterol synthesis, bind adipocyte TSHR to induce
IL-6 synthesis and bind bone marrow cell TSHR twéase TNFe secretion [16]. These actions of TSH
are closely connected with altered endothelial fion¢ and therefore could be promising mechanisms
underlying the correlation between SH and endahélinction [17]. The discovery by Balzan et alttha
TSHR is expressed by microvascular endotheliasagens up a novel prospective for understandiag th
associationA correlation between serum TSH and oxidative stiedi€ators was also observed [7], a
direct effect of TSH to promote oxidative strespassible.

Hyperlipidemia is one of the most common causaltofac of endothelial dysfunction. In
endothelial cells, hyperlipidemia can disturb th® Nsynthesis pathway by increasing levels of
asymmetric dimethylarginine (ADMA), the endogendy® synthesis inhibitor, possibly by reducing
enzyme dimethylarginine dimethylaminohydrolase (DHDAactivity [10]. High density lipoprotein
(HDL) cholesterol has also been reported to imprthe endothelial dysfunction by stimulating NO
release and inducing vasodilation, and therefopeagective to endothelial function [11]. Howev8Hl is
also known for its correlation with dyslipidemiahdrefore, SH may induce endothelial dysfunction by
increased lipid disorders.

Our data supports a correlation between SH andastierosis lipid profile changes. It has been
revealed increased serum levels of LDL, and redieegls of HDL, in experimental rat blood compare
to control values (Tabl.1). Among the parameteas thirectly point the ratio of pro- and antiathezoig
LP and, accordingly, may manifest as a marker sfudbed lipid profile, atherogenic index has been
proposed by us under given condition. It can beuated by the formula: Al = (LDL + VLDL
cholesterol) / HDL cholesterol. We found this indexbe significantly higher in hypothyroid rat bébo
(0,530 £ 0,035) compare to the control group (0,270,024). The results correlate with the literatur
sources, according to which even mild form of Skin#icantly modifies the process of synthesis,
secretion and metabolism of lipoproteins.

Table 1
Lipid profile in rat blood and IHT correction under mild thyroid failure ( M+m)
Control Control+IHT Hypothyrosis Hypothyrosis fHT
Parameters (n=6) (n=6) yp(n:%/) yp (|)’1l=6)
Total cholesterol, 1,480+ 1,325+ 1,855+ 1,520+
mmol/l 0,144 0,070* 0,156* 0,194
Triglycerides, mmol/ 1,140+ 0,760+ 1,080+ 1,200+
: 0,156 0,080* 0,084 0,106
0,228+ 0,152+ 0,216+ 0,240+
VLDL, mmol/l 0,031 0.020* 0,040 0,022
LDL. mmolil 0,270+ 0,125+ 0,330+ 0,270+
' 0,019 0,004* 0,028* 0,020
HDL. mmol 1,350+ 1,050+ 1,030+ 1,300+
' 0,090 0,042* 0,041* 0,012
Atherogenic index 0,370+ 0,263+ 0,530+ 0,392+
0,024 0,020* 0,035* 0,029

* significance $<0,05) in respect to contral significance §(<0,05) in respect to hypothyrosis

It was well established positive effects in resgots IHT in experimental group of rats. All
parameters of cholesterol providing system hadndetecy to become close to almost normal values
(Tabl.1). Atherogenic index in experimental grougshdecreased by 37,3%. An important effect of
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training is to restore the content of HDL cholestesls a factor that prevents the accumulation of
cholesterol in the tissues of the vascular wakkaihclerotic changes and providing antioxidant prigs
of LP.

In conclusion, according to the recent data, thehaeism between SH and hyperlipidemia has
been interpreted to a certain extent. New resedechonstrates that TSH, acting on the TSHR in liver
cells, upregulated the expression of hepatic 3dwdB-methyl-glutaryl coenzyme A reductase
(HMGCR), a rate-limiting enzyme in cholesterol syegis in the liver [16]. The results revealed theat
effect of TSH on cholesterol levels in the liverrfoa novel perspective and possibly partially eixad
hypercholesterolemia in SH.

Declined NO activity caused by various factors impavasodilation in response to various
stimuli. Besides vasodilation, NO also regulatesumber of diverse biological processes, such as
vascular permeability, neurotransmission, and rhisadrial respiration [14]. It is experimentally veig
used, to detect the changes in NO production ienpéaby measurement of NO metabolites. We have
measured in rat blood a concentration of nitrite-tonder given condition. According to the results o
present research, the blood of animals with hypoibdism had a tendency to decrease in the nitiibe -
content, compared to control values (Tabl.2). tresponds to the recent literature data, accortbng
which ED is commonly associated with reduced nitsiade (NO) bioavailability, and hence an inability
of the endothelium to initiate vasodilation in respe to vasodilatory stimuli [4, 11]. It represeats
initial reversible step in the development of attgemesis, and for this reason, early clinical iifieation
of ED may become an important tool in the preventibatherosclerosis.

It has been observed positive response of expetahanimals to periodic hypoxic exposures.
IHT significantly restored the contents of nitriteons to the limits of control values (Tabl.2). IQasults
correlate with the literature, which also showd @daptation to hypoxia and hypoxia periodic inamg
and tissues changes the expression of genes r@dpofm NO-synthase coding and vascular NO-
dependent reactions [2, 14].

Table 2
Products of lipid peroxidation, concentration of ntrite-ion in rat blood under SH, corrected by IHT
method (M+m; n=8

Parameters Control ControllHT Hypothyrosis Hypothyrosis THT
TBARS (mcmol/ml) 92,57+7,53 102,63+ 12,09 117,53168, 99,31+ 12,10
DC (unE/ml) 1,35+ 0,11 1,40+ 0,08 1,97+0,18* 1,44+ 0,12
NO2 —(nmol/ml) 12,50+1,68 18,04+2,57* 10,96+1,11 8,65

* significance p<0,05) in respect to control, significangx(,05) in respect to hypothyrosis.

Oxidative stress appears to be the common undgrbgiiular mechanism for the development of
ED in all the risk factors discussed above. Sin€@sSReacts with NO extremely readily, producing even
more harmful reactive nitric intermediates, minimoxidative stress in endothelial cells can uncouple
NO synthesis and overwhelms the defensive mecharoémie vascular endothelium ultimately initiating
endothelial dysfunction [13, 18]. The content ofmso products of free radical metabolism was
biochemically measured. Activation of lipoperoxidat (LPO) processes has been established in rat
blood (Tabl.3). The concentration of TBA-active gwots in the blood significantly exceeds parameters
of control values (due to the content of MDA — 27 BXC — 46 %.). Correspondively, the activity of
antioxidant protection system was depressed (SQy 30.5%, GPO - by 37.1% and TAS - by 9%
compared to normal values). Our data suggest tipairment of the antiradical protective link and
correspond to the literature sources according hwlweven mild hypothyroid disorders are associated
with disturbances of oxygendependent metabolisnd$§, Oxidative stress comprises increased rates of
oxidant production and decreased levels of antamtidctivity (superoxide dismutase (SOD), vitamin C
and E, etc.) [13].Under physiological conditiorfse enzyme SOD regulates the levels of O2—. However,
increased generation of O2— overwhelms the defensigchanisms of SOD, leaving O2- free to react
with other molecules, particularly NO, for whichhias a greater affinity [13, 18]. O2- is implicatedhe
direct induction of ED by the scavenging of NO,dieg to the production of the highly reactive and
harmful reactive nitrogen species (RNS), peroxiteitr

Table 3
Antioxidant enzymes activity under condition of mid hypothyrosis and correction by IHT (M £ m;
n=28)
Parameters Control ControlHT Hypothyrosis Hypothyrosis THT
SOD(act.un./ml-min 559,63+46,44  638,26+49,12 3884@502* 635,53154,38
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GPO (mcmol GSH/ g-min 1,22+0,08 1,3840,11 0,8819,06 1,67+0,003%
Catalase (mcmdii202/ ml-hour)
serum 0,13740,020 0,135+0,018 0,103%0,021* 0,11240,013
blod 66,6515,01 57,87+4,46 52,7148,34* 61,3315,34
TAS 1,45+0,09 1,4610,20 1,3240,15 1,59+0,20

* significance p<0,05) in respect to control, significangx,05) in respect to hypothyrosis.

Adaptation to periodic hypoxia showed increaseciivdy of AOS enzymes, and to the contrary
decrease in parameters of LPO in hypothyroid giafugpts, similarly as in the control series [2].

However, more research aiming at improving our wstdeding of ED is necessary in order to
establish its detection and propose novel metabsiects linking benefits of IHT in SH.

0

1. Several cellular mechanisms and markers of EDdbuld potentially lead to the development ofyear
detection and therapeutic interventions under d¢mrdof mild thyroid failure have been determined.

2. The subclinical hypothyrosis is associated Wwitlieased serum levels of LDL and with reduced HDL,
and finally, with increased atherogenic index (0,%3,035). It can be interpreted as dyslipidemnwaich

is a structural and functional background for atigenesis.

3. Mobilization of LPO processes under conditionimmpaired antioxidant protective link were well
identified in experimental SH.

4. NO —derivatives as good indicators of ED havenlbrported to be decreased in rat blood (hypoithyro
group) compare to control value.

5. All the markers of cholesterol providing systemetabolites of NO system, and oxygen dependent
parameters were decreased under correction by @itained results allowed us to recommend IHT as
preventive and correcting factor under experimemgpbthyrosis.

6.However, more research aiming at improving outeustanding of ED is necessary in order to establis
its detection and propose novel metabolic aspettsy benefits of IHT in SH.
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MEXAHU3MBbI ®OPMHUPOBAHUSA
SHJOTEJUAJBHOMN TUC®YHKIAH TP
SKCHEPUMEHTAJIBHOM CYBKIIMHUYECKOM
I'NIOTHPEO3E
Yynamko O. H.

HccnenoBaHbl mapaMeTpsl  XOJICCTEPHHOBOTO OOMEHa,
aKTHBHOCTB IIPOIIECCOB IIEPEKHCHOTO OKHCIICHHUS JIMIUIOB U
AQHTHOKCHIAHTHOM  3alIWTHl, KOHIEHTpanus MeTaboymuTa
CHCTEMBl MOHOOKCHJA a30Ta B KpPOBM B  YCIOBHSIX
SKCIIEPUMEHTAIBHOTO  JOHO30JIOTHYECKOTO  THIIOTHPEO03a
(MOmenMpoBaHHOrO MyTeM 3-X  HEAGNBHOTO  BBEACHUS
THPEOCTATHYECKOTO Mpernapara MepKa3oinia OesibiM Kpbicam).
Pe3ynbTaTsl mOKa3aay, YTO MPH JAHHOH (opMe TUIO(GYHKIMN
IIATOBUIHON HKeJe3bl HHHUIIAPYIOTCS MEXaHU3MBI
CBOOOTHOPAIUKATBGHBIX PEaKIUi, aKTHBUPYIOTCS MPOLECCHI
JIUIIONEPOKCHIANNHU. B KpOBH 3KCIIEPUMEHTANBHBIX )KHBOTHBIX
00HApyXEHO CHW)KEHHE OJHOr0 U3 METa0OJIMWTOB LHUKIA
MOHOOKCHJA a30Ta — HUTPUT-WOHA, YTO, BEPOSITHO, MOXKET
ObITh OJHONW W3 MNPUYMH HApYIIEHHS Ba30AMIATAIIMOHHBIX
sd¢dexroB npu runorupeose. Mcxomd U3 MOTYyHEHHBIX
pe3yJIbTaToOB, CIEAyeT Hojararh, YTO IPU JAHHBIX YCIOBUSX,
(GOpMHUPYIOTCS CTPYKTYPHO-(QYHKINOHATIBHBIE TPEATOCHUIKH K
Pa3BHUTHIO SHIOTEINAIBHON JTUCOHYHKIUH. INokazan
MOJOKUTENBHBIN  dddexr oT wucnoms3oBanmst UIT kak
HECNenU(pUUecKoro KOPPEKTUPYIOIIEro MeTo a.

KiroueBble ciioBa: CyOKIMHUYECKHH
HUTPUT-UOH, HHAEKC aTePOT€HHOCTH.

Crarrs Hapgiinora 11.03.201%.

THIOTUPEO3,

OCHOBHI IIIVTAAXYW ®OPMYBAHHS
EHIOTEJIAJBHOI JUCO®YHKIIII IPU
CYBKJ/IIHIYHOMY EKCIIEPUMEHTAJIBHOMY
I'TMIOTHUPEO3I
Yynamko O. 1.

HocnipkeHo ~ mapameTpn  OOMiHY — XOJECTEpHUHY,
AKTHBHICTh IIPOIECIB NEPEKUCHOTO OKHCICHHS JIMAIB Ta
AQHTHOKCHIAHTHOTO 3aXMCTY, KOHIIGHTpALis MeTaboiTy
CHUCTEMH MOHOOKCHAY a30Ty B KpOBi B  yMoOBax
EKCIIEPUMEHTAIBHOTO  JIOHO30JIOT{YECKOT0  TillOTHPEOo3y
(MomenpoBaHOr0  LUTAXOM  3-X  TH)KHEBOTO  BBEACHHS
THPEOCTATUYHOTO TpEernapary MepKasoiiia OLTUM Irypam).
Pesynbraty mokasamu, Imo Hpu JaHii ¢opmi TinodyHKIil
LIUTOBUIHOT 3aJ1034 IHIIIOIOTHCS MEXaHI3MH
BUIBHOPaJMKAIPHUX ~ PEakKLii, aKTUBYIOTbCA  HPOLECH
Jinonepokcuaanii. Y KpoBi EKCICPHUMEHTAIbHUX TBapUH
BUSIBJICHO 3HM)KEHHS OJHOTO 3  MeETaboMdiTiB LUKy
MOHOOKCHY a30Ty - HITPHT-10Ha, 110, KIMOBIpHO, MOXe OyTH
OIIHI€I0 3 IPHYHMH IOPYIICHHS Ba30AIIATALIOHHHUX e(eKTiB
npu rinotupeosi. Buxoas4un 3 oTpuMaHUX pe3ysbTaTiB, il
BB@XaTH, L0 32 JaHUX YMOB, (DOPMYIOThCS CTPYKTYpPHO-
(GYHKIIOHATBHI MEPEeIyMOBH 10 PO3BHTKY C€HIOTENTIAIBHOI

machynkmii.  [lokasaHuit  mO3WTHBHUE  epeKkT  BiX
BukopuctanHs II'T sx HecnemudiyHOro KOPHUTYIOUOTO
METOY.

Kurouogi ciioBa: cyOxiiHiuHM TiHOTHPEO3, HITPUT-I0H,
iH/IEKC aTePOreHHOCTI.
Penenzent 3anopoxens T.M.
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HOPIBHSUIBHE TOCIKEHHSI EOEKTUBHOCTI JIi TEAKUX ITPEMAPATIB ¥ POPMI
MA3EMU 1 PO3YUHIB HA CTAHJIAPTHI TA T'OCHITAJIBHI IITAMU BAKTEPIN

Meronom audysii B arap mociipkeHo aHTHOAaKTepiajabHy AiI0 JesKuX MpenapariB y ¢opMi maseil Ta po34YHHIB MO
BIZIHOLIEHHIO /10 CTAaHHapTHUX mitamiB S. aureus, E. colra P. aeruginosa,a takox wiiHiYHHX IITaMiB [ux Oakrtepiit 3
MOJTIPE3UCTEHTHICTIO 0 aHTHOIOTHKIB. [Ipemapary 3 MIOKCHOWHOM BHSBHIN BHCOKOC(HEKTHBHY aHTUMIKPOOHY Mil0 IIOJO
PE3UCTEHTHHX M0 AaHTHOIOTHKIB KIIHIYHMX INTaMiB OakTepid i Mamm y IbOMY IepeBary mHepej IHIIMMH JOCHiIKEHUMHI
IpernapaTamMy, 30KpemMa, repeji Ma3siMu 3 O(JIOKCAI[ITHOM Ta JICBOMIlleTHHOM. [Ioka3aHo, 110 Ul BUSBICHHS BACOKOS(HEKTUBHOL
aHTubaKTepiasbHOT il BIIHOCHO rOCHITAIbHUX IITaMiB GakTepiil TIOKCHIMH CITi BKIIOYATH Y CKJIa[ MpenapariB i MiCLEBOTO
nikyBaHHs paH y KoHueHrpauisx Big 1,0 %m0 1,5 %.

Kurouosi ciioBa: anTuOakTepianbHa Jis, 6akTepii, JIOKCHIMH, KIIHIYHI IITAMH, Ma3b, PO3YHH.

Poboma € ¢paemenmom HIIP « Excnepumenmanvhe MiKpobionociune 0OIPYHMY8AHHA NPOMUMIKpOOHOI mepanii
CHILIHO-3aNAILHUX 3AX80PIOBAHLY , HOMep Oepaicaghol peccmpayii: 0114U003390.

JlixyBaHHs iH(}IKOBaHMX paH 3AJUILAETHCS OAHIEIO 3 aKTyaJbHUX MPOOJIEeM MEIULMHU, PIlLICHHS
SKOT Ma€ BEJIMKE COlliaIbHO-eKOHOMIuHe 3HaueHHs [1, 11, 15].OcranHiM yacoM BiaOymucs 3Ha4YHI 3MiHH
B €TIOJNIOTIYHINA CTPYKTypi 30yJHHUKIB THIHHUX Xipypriddaux iHpekmii. [IpoBigHUME cepes HHX CTalld
cTa(iJIOKOKH 1 TpaMHEraTHUBHI OakTepii, TOMOBHUM YMHOM, CHHBOTHIIIHA MajiyKa Ta KUIIKOBA MallyKa.
[Ipu poMy mporpecye po3BUTOK aHTHOIOTHMKOCTIHKOCTI THOETBOPHHUX MIKpPOOPraHi3MiB; pi3Ko 3pocia
4acToTa IHIMHUX YCKJIAIHEHb, 110 BUKIMKAIOTHCS T'OCHITAIBHUMH IITAMaMU 3 IOMIPE3UCTEHTHICTIO 10
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