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ANALYSIS OF METHODS FOR TREATING WASTEWATER WITH HIGH CONCENTRATION OF
FORMALDEHYDE

Venzhik J.V.
master
MoscowTechnologicalUniversity,
Institute of Fine ChemicalTechnology
O dzdzs s Oydw
I s O 6f M dtsdgiely wand Mipls Efyozs BisH J 630" ifs gy | dzl¥f ts@usPdiz! H § -
¢ dHA.d maddsptetye | 4 Jodzd]" @Qn@d ds ¢ to O dzd M tp dzof ¥ § fsded U J M ls Opazdz” |
dzr 5L 0 sdzsyfy dhifldsy ttsipef fiffipls wf yedassHls . L jW. W J € Is d &g jodssthHED M dzts o fOtelzd H] -
fls O o dzjHdadizdsl " ~dfdtc j H dztstsi i lsizf SO bpy tzf s B ¢ MdsLCQ@o d ) d s B fy HrEsotOy dets 2
9 SH ' .
Abstract
In thearticle methodof treatingwastewatecontaininghigh concentrationsf formaldehydeareconsidered.
The conditionsfor carryingout the processeandtheir limitations are describedThe quantitativedataallow to
estimatethe degreeof wastewatetreatmentj.e. efficiency of the method.The optimal methodsof purification
wereproposediependingon the compositionof the wastewater.
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desfls! CdzjlssS flklsjd3 ML HE@dG Y IsEemb st diztz s & dagddzlj ¢ slstster R
Medr MoawL j2 M O] detsc telztf §GERH] WBrj daf sis tc O el SO HPFIBEG§ 3] .
L9OjIs msotejyHjdedj T[1 8, oytssH jfRidpfsvetsfHvd,ls Mis sdgds - a sHT , M
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Candida badinii
HCHO  HCOOH ——» (O
formaldeéhyde hydrogenase formaldehyde
dehydrogenase
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rlsdy twOL iz j d20 B OSIsj tod W dfdn f tise? j dzts Isdg@ L de@wlg' dedsy o] 3sH dzs2
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Odz! Hisdzj 2, CBbtter j o " j dstysEsPyjifidjorn@r thderOjL ktstse @digdsy d MS d 4
IZstsBteOL dz" | Mtsj Hddzj ded v, VeSOt Gidgde djH Of. Z1s j d3 H Odz! -
dzj 2 j2 CwdeHj dzmMOydd, O BOCY sd3gtc®dtcacs@dkzd | cloldzjf sB- W o dzw &
Hiso fklsjd CtsdzH j dzM Oy dodh OO fits 3fs Is WHS te BA G AHQide L A3 H j 2 lse d W
[8,9]. ltwtsyimim sl O] L d¢r YO dBsSnyde®? tefij ©iCHYid df tdsds a0 dzd yj M
MeCs?2 IsjdBf jteOlkztej, ¢ lststiweQvolyfdSeads iy fuymislly iz dddo -dsdOm tets
ssteOBBd BM dz ftetso jHJdo toW H CLOMUEPIFAte d o33 Wasdete d3f ts € ff Ezs fo s H 5 3,
Hijdzd¥ HOdzdzs?2 teJ OCydd o te®Os AR,y dd jnte tzeGnstsgd W[~1 0Jo. Isl ysOSC dn
ftod twOLddyde » s B j cOlztadtctH9,] . jtcsCMdH oBHBWGSHO d Ht
JHdZOSC s dMY sdz' L slECdyEddz] daP risd 5% , oL OJBsH j2Mseakzs s M ste
dzO0 EZHOdzj dzd | Wisted3Odz! HJ ¢ ddzjOded W dgd WA i Slhdeg deth) s &f jedpdzts dzd B 5 |
Mzsy desdz MsMisOe j Mistsydets? do BH rte,j @ AEf'dEO0ey da@d3 iy o tisHe - , f tod
BOdz HjEdHBAR MBHjKY Olshv ®e thA&BSHEg O difts dzg Jfazcts@ Md(diz: dz2" = tCOH
dgdzr » BtecOddyi mMSdr ojh j Mmiswed rn SCCtflshudins tgts HAdg" rlz HPEW HE dsdipivdzd 2 .
HOdzgdz" d3d diB3j IssHOB. 1 51 lssdilz 1 89C dzjH s jmdstoHY  offifgH RS- dzd Is j dz
HWIs Istsdz! iz Hdzo silststsH | o @i gzt j 0o ZisOEHE Mo jHjdr o I[sOB dz

uOBd 2. uwtcOodadlsj dz' dzOW B PWBOL s &d fntizd B Pdztzgel O Is Bz 5o 159
. l o) &3Y to . . CWWJjClsdoe das e
{¢dMmdzdisj| pH U vd B de@skz oo st O A H
Ca(CIOy [11] 1-5 1-3 25 90,27
1 esyg M [AlY <4 60 25 82,0
04/H;0,/MgO [1] 5-9 120 25 85,2

{ Offdslstsdd SOYHT 2 o st et Satys s dgj @26 5 BAdp s OB dzs2 sud
sCdMmdzj dedd cdytsndtstedlstsd ©6a yqr0 HLOWw L sfzg iy fE@HYzgdy -~ d d
Hemlsd eA0jds dO 10 ddz Missydasd Oss§rz MEYF. Z U@y g 4 ded v 7 .

ftosdLotsHwIls fBHSCdMdzy dedd Mls uwiddis2dz odstH " M@ BT & dz@ Qe s s tc O dzj
PH15, Ccbttsj 6Nz jMmss dv §fisigyime iyl ks O djsdsd” 2 &) dzs

tcOL B Oo dzj dzdz’ rfn Sitigwicles®? Cofdnflzdzisd ® § @ d § dzdiaRkjAmiddzlddaD s B ézd L O -
sdo dzsfls! yudmlssSd lk ¥ sta@®®) sHedy@ dtsHisOD i j (stsC d dzd Is,
90, 27% o Mlssydets?2 oBHJ, ofrgd dajL AysdRty Hep 2dfsldpvd ff dat Bz dstefp H k2
cORJuUjMSda ojhjMmise, dzOdzdu@ljts oSAdsdsts ' ad Hf testsifdffy fczsdz’Bd 6 OH d €
4WW4leq’9dztsfr_|lsl sydmisSd fhtfstkOd fEsgjigh HotasHdlshy o
tc O d3q sd3d yoOjlsmw Hteddzj dzgj dedj HOdzdzsets B SBSHO H dzw

Fel™ + H,0, — Fed™+ HO + HO

Fe'™+ H,0 ———— Fe” + H + HO’
tdf. 2. [jrRoddLd fesyjnno Ajdbst

[eedd oMy esmlstcOds dzdzadf H t3js 6 e ek dzv Bz FBOMY S OOBY, €t
SLEddse Odzd j, CGhBks) o6 dojOfk Is0ldj svd dSqaS ME G E- Is tc O dzf!
yifmr fevdses sCdhdj ddy sLsdsd, SOC d s¢dhdjdd]

03 ————» O0,+0

O+H0O — 3 20H
tdim. 3. [jrOddLd fsyj MO L tsd

[BLOL B0 Odzdj G dHIC M d ik Co diy Aadd S Ohzsh ety LisHEG B L tsdzd 6t
SLsdzdtetso Oded W zo j dzd yd o Oj lstagwj dp 4 tascf i &ldnils sodisdh Slftgjisisies, - SH dz0 ¢
MdHO oetHBWSH O, C-Ols@idrd | Gidte [ Kbldstedd Vi f s i) dzjffHsdz 20zdded fiFle Jj dgad -
[j2mseadj S OliOdA Lddasdef SLO@E at® julo j s j Ssdo dzsls! sy mino
o fscdsh jddd Motj2 ftsojwdusmB! 5 0 dls ANOL jiztoig HiEfE s H dzr 2 ff 156
Bsdzj Czdz sLsdO. 1 tesyj M Hicsdd OO dPE sHfsMtcDomgsez' h j o5
dzeds fm ftesyj Msd A dals s dzO, datstdic t£o tsdajd2sldie’O da'  dixtyj dglias y dasl9ts  EH 5B o
MtcjHy [12]. ftesyj mMimMse d daj btejBlzjls L OOl

bolsstcOdBd © [ 1] BT dz f tois8 {5 iofGHR] vits O szdgdsldsj? dry Jda@e ts ¢ fnd
sy 2¢O suydmlsder = &iBd IstsHs9 dzs ¥ 4 iy dzgzdzdets 1 | dzts wlalsts As Isfiglig j-H § -

Y dets, ybts ftesyjmim Ajdlssdkd Btsdjj 1WWjCkdejd
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]l dzgOfmilstswh jj otej dgW " d tc &St sy oyt HSAFWO . dzjris@dedz’ | 23 IstsH T
COOdzdIsdyd MEsets SCdMmdzd dzfWs M stood3OzOa B ezOME  Mdets- o " B St6 C
SOCyJ Bl kRdgHad?2 §lctstyg MMO ( sOs.

sOBdz. 3. uOodzdlsjd dzO" S OwLOCk)jtedMisdSO &jlssHEs € Ols0Oddls
SOlOddL OlssYy pH ltojw o vjBfjcWw,jClds dzsy

ydd, bbttw, | sl WsttdkOd -
NaHs[SiW1:CeQg + AgNO5 [13] | 1-14 1-3 20-60 90,27
Ag [14] >7 0,51 20-25 77
FeCHRUCH/IrClyCuCl/AgCI [15] | 12-14 2-4 20-25 85,2
RuCl RhCE/PdCh [16] 1-14 72 150-200 95
CuO/NiO/
Fe.0s/Mn0,/Co0/znoice@17] | 210 058 60-200 90
Ru/Te [18] <7 4 160-260 93
[(cymene)RuGl [19] 4-8 13 50-100 70-80
I [13] fjHdsyjd COkOddL gty SO0 H jJiffudz L 5o Odiw
fdzj SMdzscts My Hqdzj ded™ § j tisjOTsH cRtsdsts dgj Is @azgzO,j ctc frzstedose
fls@o dzv s h j ¢ 15 e 52 28 &S & § i) § G zk O kezOkzd f)' B ZOC SEEH d
NaH{SiW1CeQq . sOlOdzdL Ot dgRjls ormisd > ddapd § OkkzOHd2) . s Ol

Isj dz' dzs MmtsH j ey Ols! dzd Is tc O Is dzdirp] teffj 8 HeaO], MetE @A DT § HH 'B,” ISBEB 6t OL 2
dzOdzj j dzdz” d3 dzO s jtor dzSMiftcsEp g B 8] dZE QO tzts )30de' HJj ¢ d H
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Abstract

Despite the fact that "fracking” started to be applied in the middle of the 20th centungdbelevelopment
of mineral deposits with the help of this form of production only started in the earlyi@0lhe article discusses
the situation around "fracking" in the States, is already actively producing oil and natural gas in this way and in
couwntries with significant shale deposits of energy, but not engaged in mass production.
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Abstract

Thearticle presentsa descriptionof the climatic andgeographicafeaturesof the Khanty-MansiyskAutono-
mousOkrugUgraandthe ethnonymKhanty, which fits into the circle of studiestraditionalfor domesticethnol-
ogy. Attentionis paidto local ethnicentitiesthatlive in theterritory of the TyumenNorth.
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ECONOMICS
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CONCEPTUAL BASES OF CONSTRUCTION PRODUCTION ACCOUNTING AND ITS
COMMUNICATION WITH OTHER KINDS OF ACCOUNTING
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Ivanova S.A.
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Abstract

Currently, cost manageant and factors affecting their level of agrarian formations requires improvement in
the caresponsible with the modern concepts of development of the agrarian sector of the economy. The main
purpose of research is to develop a theRefik-methodical posions and substantiation of practical recommen-
dations for the development and implementation of agricultural organizations management mechanism. In the
course of scientific research has developed a strategy of development of management accountingoauticbcost
of the agricultural farm of formation.
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Abstract

The article analyses issues of credit risk management of the banking sector and shown that in modern condi-
tions the main approaches to managing such risks are based on international standards of banking regulation and
supervision, calling for the formatiaof the creation of reserves to cover losses in accordance with the types of
the Bank's operations, monitoring the quality of credit portfolio, monitoring of critical indicators in terms of risks,
the most characteristic for the Bank. Analyzed credit riiskbe banking sector, including the level of their con-
centration and concluded that the increase in credit risks in the Russian banking sector and the increasing im-
portance of the management of these risks.
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Abstract

The article considers methodology of analysis and monitoring of the standards of investimignsactoral
production structures. As a methodological basis taken a macroeconomic model of investment regulation J.
Keynes. Based on the methodology of Keynes, developed a computer program that helps you to create a model
for industry analysis oppanities and the investment process. A program written in Visual Basic 6.00, calculates
the equilibrium revenue and display revenue values and multiplier, graphs. The use of the concept of the multiplier,
investment analysis can be used in the analysiffioiesicy of land reclamation for allocation amounts individu-
ally of the effect of reclamation of the total agricultural income sectoral income.
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Private Sub Command2_Click()
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Private Sub Command4_Click()
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Dim c As Single
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| = Text3.Text

A =Textd.Text
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Picturel .Scale(0, 0}(450,200)6 1 OL dz2OyJj dzd 4 MdMmisj d3¥ CoBteHd dzOls ctOW d yd f
Picturel Line (8, 175)(400, 175) 1 Odzj Mj ded § dzd ded d tsimd [ m

Picturel Line (25, 180)(25,0) ' 1 Odzj MJ ded J Q¥ dzd d tsfd

'y stedLBdZsOdzr &ZzOW d 9 jtlsdtOd dzOWY tOL BIIEO Milktd d d&zOd
For b1 =50 To 450 Step 50
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Picturel.PSet (b1, b2), vbGreen 'DrawWidth =1
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Next b1
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Dim F As String
End Sub

Next b2

For b1

Y =180-b4
YY

Next bl

Ye
Text2.Text
End
EndSub

36
H S

o8B wvm mmd ITuEe 9



Znanstvena mis¢l o u r 422017 - 37

5 Forml = (S

OIPEJHJIEHE PABHOBECHOI'O HAIIHOHAJIBHOI'O
JOXOJA C YUETOM 3PPEKTHBHOI'O CITPOCA

PE3YJIOBTATDBDI

MY IbTHILTHKATOP PABHOBECHBIH _
HHBECTHITHHA = 1/(1<) HAITHOHATHHBIH TOXO0T
= (V(1-©)*(@+A)

3.33333333333 |3|]ﬂ

L dfm. 1. ] cECLOBBO o HJ2Misodd

lmotsHT . ybsts L dOyojl ttsmis fsCOL Olsj dzw

1. [desoOw fwOCldeO dqitesfsteydd oL@y jd d ttsfls ddze,
dZdtcseo Odedw twWOL o dIsdw + C tsdat 6. RMtd Lo Odedd S tsdawi-fydd
ddj 25 dzjls fsC0OLOdzd, yYbtdsdct QEaQidifls Oy g2 o f s dzdzj z B Bic 3t
Mlso O oL d3tsy dztis QWL WOW[ sl d afdiiL s9 Ols! d o OdgOdzdL j 1 WW JjClIlsdo dzts
des?2 OCIsdo desfisd lsteOfdzj 2.9 Hj dzj ded W Mzdsds ddzHd o dH EZOdz dzts

2. v L WWjiCkdodtsets kfsteOydd dL BNMj2 MEdRd HESESHO
B 3 fesyjMmsd o &) ZdstcOMS oL wW2lisse j dzdzgscts HEBSREBHO.
Hg®BO ddaW sted3Oydw s Isj dzH j

ftetsyd Mmtse dzOC Y dzj dedw d Il dedzd seteO¥Wdyud MSd2 My dmese
Istcj B dzj dzd v . Clsd Isj dzHW dzi] & 1. dBHICOL OC 59 A .25 .18 O &deS 59 O
OdzOdzdL j HIEZOBISd YCOLOI. ¢. ANOCIsster, odzdwes hdj dzO 1 €
slydmdzj dzd?2, 90zttt HBMMstsWdadj cdHEBlsjrddudi MSdr Mt

3. 1tmStsdz S di3j dzZd 5L OIsdzOkzyde 2 Y E2tedzOdz. 2016, ~10. .
offtsdzdzgj MOBSHBMISOlsyYdats 2, 2. sj2dfBpPw fsjtstedw L Odzv Istsf
ddzo j Misdydbdedesd s ftetsyj MMcy,j dals © R LHBjtEE) dédztsf Y . [- @4 2 dgfy
Bj stsH sdizis ¢ d doz' sjdtf telaf{f OB o k€ € fd3ts, - 9@0G0 7 .
dmMfsdz! L] Bse s 8 tjckddts 3. [. sketsdzd o O, [ . vsB OO,
medn Utsisu;fr]fr]tsa. RiMrtsHdZMiBO. [ Olj B3Oy MSOw 1 E-tsdetsdzd €
Yd sts Bsclkzls Brils! ftoddwis'Csdi3f! s ilsj te] 1Jte. fi W, / {.
HtSB@SdZJdZdZOW Mssd BsMmis! BOIO, 4. uOB OO, . mOm! B—H- 1 tsH
ydd. ItanCSO NG GZOdD!  d -HBDH.J M J S

4 . r dzv OdzOdzdL © ddze j 4. V1l iotscteOBBdtetso Odzdj: 1 OCIsd"
B zZdsteOydd ttOLtOBSISORO IB3dtetso Odzds dzO wiLr Cj 1 J23MdSe/ 4. R
Mslsdatsh j dgdv thdesode" 7 f OTwfB. : [BMCo0O I6QzMWMOe, did2 9 8.

kstdsets fsyj MO dowoh d 5. 2j©wBOCte J1.¢. CCudtskdS O

Hj dz fsCOLOdZO HBMsOlstsydzftcsdL osHMIso O o 1 o sdy@tgoO- / 1.

dzs st . Sso:-o ®MOLOKS.O.2d992 6. u. 35.
5. ¢dz2OdzdL Y 5¢0OLOdz, ylst 6 . z2jtBOCBsO 1. 0. ltetsedzatsL d to

dLotsHMIse j dzgdets ¢ 5H tf SthsHeQ B 2§ 1dzOdz! desc s ftodtesH S sSdz! L 59 Odzed Vv .

Bzdz sdf dzd S Olsdody 2 %W jCklLambert 2016506. 4. 49

scts SlOmdj oscts HESABHO MemisOodl St WWdydjdds 3,


https://books.google.ru/books?id=yZOEAQAAQBAJ
https://books.google.ru/books?id=yZOEAQAAQBAJ

38 Znanstvena nmYXM¥EIlI journ

HISTORICAL SCIENCES

trtedv o wy LS00 d1d sffwsprvo v drfcre?slwy ul

4o ykzs¢ ¢. ¢.
I dedzedyr €d2 HjtyOoded?2 fjHOGEE'
" RBide [ dRO2 O stsyrBd

PERSONALITIES OF THE MAIN COMMITTEE ON PEASANT AFFAIRS
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Abstract
The purpose of the article is to present the peculiarities of characteristics of the life course and state activities
of themembers of the Main Committee on Peasant Affairs, and the influence of their political beliefs and personal
subjective factors on the results the preparatory process of the reform of 1861.
The study used general scientific methods, historical and cornvegasgstem analysis and the special method
of historical research the analysis of legal documents.
Particular emphasis is placed on the research that observes the activities and historical significance of indi-
vidual members of the Main Committee on Red#ffairs in the matter of preparing the reform and putting it into
practice.
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Abstract

The article is devoted to the hypothesis paleocontacts in ancient times. Examines one of the mysterious geo-
glyphs of South America, located on a plateau Palpder the name of Star or Estrella the analysis of three
dimensional image of the object, allows to assume that is a geometric basis for several European and Asian build-
ings and is an indirect confirmation of the theory of diffusionism and paleocontact.
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Abstract

Pain is the main symptom, which accompanies almost every diseasetlmldgieal state. The pain trans-
mission pathway is a multicomponent, complex system, in which every single unit of information triggers various
physiological and biochemical changes. The crucial role in this pathway belongs to neuromediatrscal
agents, which are responsible for transmitting messages from periphery to higher centers of the brain and backward
to form the pain response.

The article provides an overview of the pain system, including peripheral nociceptors, ascending sensory
system, netomediators and alternative nociceptive states.

Keywords: pain, ascending sensory system, pain mediators, hyperalgesia, allodynia

Our body is one of the most complicated systems  Nociception is mediated by specialized receptors
in living nature. Every second thousands of reactiorlmnown as nociceptors, that are attached to thin myelin-
take place, millions of impulses are transported, arated Al and unmyelinated C fibers, terminating in the
hundreds of chemical compounds are synthesized addrsal horn of the spine. Sufficiently intense mechani-
cleaved. Even a single unit of outer informativggers cal stinulation (such as stretching, cutting, or pinch-
a multicomponent chain reaction, in which, nervousng), intense warming of the skin, or exposure to nox-
endocrine, regulatory and many other systems partiédus chemicals can activate nociceptors [3]. In turn, ac-
pate. Each single unit of time nervous system detedigsation of nociceptors is modulated by inflammatory
and interprets a wide range of thermal and mechanicahd biomolecular influences in the local extthdar
stimuli, as well as environmentand endogenous environment [4,5]. Nociception can occur in the ab-
chemical irritants. When intense, these stimuli generasence of awareness of pain, and pain can occur in the
acute pain, and in the setting of persistent injury, botibsence of measurably noxious stimuli. This phenome-
peripheral and central nervous system components mdn is observable in instances of massive trauma (such
the pain transmission pathway exhibit tremendous plaas that, which might be incurred byretor vehicle ac-
ticity, enhancing pai signals and producing hypersen-cident) when victims exhibit a stoic painless state de-
sitivity. When plasticity facilitates protective reflexes,spite severe injury, and conversely, when individuals
it can be beneficial, but when the changes persist,vdth functional pain syndromes report considerable an-
chronic pain condition may resit]. guish in spite of having no observable tissue damage

It is important to distinguish between pain and no[4].
ciception. When noxiaal stimuli impinge upon the Nociceptors
body from external or internal sources, information re-  The firststep of pain transferring system includes
garding the damaging impact of these stimuli on tissuesmked nerve endings called nociceptors [6]. Nocicep-
is transduced through neural pathways and transmittéats are unusual neurons, because they have a cell body
through the peripheral nervous system to the centraith a peripheral axon and terminal (ending) that re-
and autonona nervous systems. This form of infor-sponds to the stimulus and a central branch thakesarri
mation processing is known as nociception. Nocicefhe information into the CNS [7]. Nociceptors can be
tion is the process by which information about actuatlassified based on the conduction velocity of their ax-
tissue damage (or the potential for such damage, showlds, on the type of the noxious stimulus and on molec-
the noxious stimulus continue to be applied) is relayedar markerg8].
tothe brain. Nociception refers to signals arriving inthe ~ Some data available indicate that there is some
central nervous system, resulting from activation oforrelation between an inddual nerve fiber action po-
specialized sensory receptors called nociceptors, whitdntials conduction speed and the diameter of the fiber.
provide information about tissue damage. Pain is tHe the larger myelinated fibers, the conduction velocity
unpleasant emotional experience thsially accompa- in meters per second exceeds approximately six times
nies nociception [2]. the axon diameter given in microns. Based on the con-

duction velocity, the slowest fibers are unmyelinated
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and designated C; the faster myelinated fibers are dgmosterior, and rostral spinocerebellar, as well as the cu-
ignated Ad, Ab and A The C and Aj-b) fibers also neocerebellar tracts, relay primarily proprioceptive (but
carry signals for innocuous mechanical, warm and coklso some pain and pressure) information [10].

stimuli. Because of the difference in conductiahoe- Certain pain impulses arising from the sz are

ity between the C and the &p) fibers, the signal from persistent, poorly localized predominantly bilateral,
the A(U-b) fibers arrives at the spinal cord before thadifficult to define, and often accompanied by an emo-
from the Gfibers. This raises the possibility that pain-tional component. Such pain, called visceral pain, is an-
ful stimuli evoke two successive and potentially disatomically and physiologically distinct from the acute,
tinct painful sensations. Thevidence supporting the somatic pain served by the éaal spinothalamic tract.
view that C and Af-b) fibers signal distinct painful The path responsible for the transmission of visceral
sensations comes from experimental conditions (elepain is composed of neurons with bifurcating axons of
trical stimulation and nerve block) where the activity of/arying length and many synapses extending from the
the A- and G fibers were studied in isolation. As it wasspinal cord to the thalamus. In light of its spinal origin,
demonstrata, the stimulation of the Aibers causes a course irthe reticular formation, and thalamic termina-
sharp pricking pain sensation, whereas tHiib€rs in-  tion, this system is termed the spinoreticulothalamic
duce a dull, aching burning pain. tract.

Nociceptors respond to noxious cold, heat and The modalities carried in the spinoreticu-
high threshold mechanical stimuli as well as a varietipthalamic tract include persistent aching, burning, un-
of chemical mediatorddowever, not every nociceptor pleasant, disagreeable, or dull pain caused by carci-
responds to each of the noxious stimuli. Several classagma, inflammatory states, chemical stimuli, ischemia,
of nociceptors: mechanical, thermal, mechémermal, distention of hollow organs, or excessive muscle con-
polymodal, and silent, have been described. Mechaniactions. The spinoreticulothalamic tract is a bilateral
cal nociceptors respond to intense pressure, while theéiscending path ideally organized to transmit diffuse,
mal noci@ptors respond to extreme hot or cold tempepoorly localized, chronic visceral pato brain stem
atures (>48C or <®C) and mechanthermal nocicep- levels. Because of its partial origin from the general vis-
tors respond to both thermal and mechanical stimulieral afferent neurons in the secondary visceral sub-
Polymodal nociceptors respond to noxious mechanicatance, the spinoreticulothalamic tract may also be
thermal, and chemical stimuli and typically have smalkermed the secondary ascending visceral tract.
unmyelinated C fibers that conduct impulses at a veloc- The reticular formation of the iatbrain appears to
ity of less than 3 m/s [2]. form the ascending continuation of the spinoreticu-

Pain mechanisms in spinal cord.The classic lothalamic tract by providing crossed reticulothalamic
pain pathway consists of a threeuron chain, which fibers [11].
transmits pain information from the periphery to the  Spinothalamic cells in rats contain the excitatory
cerebral cortex. The &t order neuron has its cell bodyamino acid glutamate eocalized with neuropeptides,
in the dorsal root ganglion and two axons, one extenduch as enkegatin, dynorphin, cholecystokinin, and
ing distally to the tissue, which it innervates, while thgalanin. Many spinothalamic cells in the superficial
other extending proximally to the dorsal horn of the spidorsal horn and in the lateral part of the neck of the dor-
nal cord. In the dorsal horn, this axon synapsestiith sal horn respond most vigorously to noxious cutaneous
second order neuron, which in turn crosses the spirgtimuli, although some in the nucleus proprius are
cord and ascends through the lateral spinothalamic travechanoreceptive. Spinothalamic cells in the interme-
to the thalamus. In the thalamus, the second order neliate region, and ventral horn, respond best to activa-
ron synapses with the third order neuron, which agion of receptors in tissue deep to the skin. Spinotha-
cends to the cerebral cortex. The amigation of this lamic tract cells in lamina X respond best to noxious
pathway makes possible the topological relations to stimulation of the viscera.
maintained within tracts and nuclei up to the cortex, re-  The rat spinotHamic tract gives off collaterals to
sulting different parts of the body to be represented i variety of neural structures that play a role in the mo-
an ordered arrangement in the postcentral gyrus. THisationalaffective component of pain, or contribute to
arrangement isatled somatotopyg]. the endogenous analgesia system. For example, double

Anatomically, the ascending sensory systems cotgbeling studies show collaterals of the spinothaam
sist of three distinct pathways: the anterolateral systetfaict innervate the reticular formation and the periaque-
(ALS), the dorsal colunimedial lemniscal (DCML) ductal gray.
pathway, and the somatosensory pathways to the cere- The spinoreticular tract fibres also decussate and
bellum. The anterolateral sgsn, which includes the ascend the contralateral cord to reach the brainstem re-
spinothalamic, spinoreticular, spinomesencephali¢icular formation, before projecting to the thalamus and
spinotectal, and spinohypothalamic tracts, relays préypothalamus. Therere many further projections to
dominantly pain and temperature sensation, as well e cortex. This pathway is involved in the emotional
nondiscriminative (crude or poorly localized) touchaspects of pain [12].
pressure, and somegmrioceptive sensation. The spi- The thalamus is the gateway to the cerebral cortex.
nothalamic tract transmits signals that are important fell cortical-bound somatosensory inputs relay through
pain localisation. The dorsal coluimmedial lemniscal the thalamus. One major group of these dosensory
pathway relays discriminative (fine) tactile sense, viinputs is the nociceptive input. Nociceptive inputs from
bratory sense, and position sense. The somatosensthg skin, deep structures, and visceral organs converge
pathways to the cerebellum, which include the anterior,
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in the thalamus en route to the cerebral cortex. Nocself in basal forebrain in rasiggesting that upregula-
ceptive inputs can be transmitted from the spinal coribn of NGF may resulin amplification of pain sensa-
to the dorsal thalamusrdctly through the spinotha- tion with hyperesthesia and allodynia [18].

lamic tract (STT) or indirectly through the spinoreticu-  NGF and NGFreceptors (trkACFR and p75™R)

lar, spinomesencephalic, or even mediolemniscal (Mlplay a critical role in proliferation, differentiation and
pathways to the thalamus [13]. survival of developing peripheral and central nervous

Pain neurochemistry. The tissue injury leads to system neurons, influencing their activity in many
the synthesis and excretion of various fatafs. Sub- ways. An interesting protective role of NGF is the abil-
sequent to tissue injury, the expression of sodium chaity to guarantee the physiologicadtivity inside the tis-
nels in nerve fibers is altered significantly thus leadinsue microenvironment, by preserving the tissue/organ
to abnormal excitability in the sensory neurons. Aftefunctional activity, as observed in the protection of cor-
the painful stimulation, the B\ afferent fibers start to neal nerve cells and in the regulation of homeostasis
express neuropeptd such as substance P (SP) and cewithin nervous, immune and endocrine systems. Also,
citonin gene related peptide (CGRP), neurotrophic faNGF has been reped to promote the regulation of
tors, such as brain derived neurotrophic factor (BDNFneurotransmitter expression/release, facilitate axon
neurokinin A, vasointestinal peptide (VIP) and nerveguidance/synapse formation and modulate synaptic ac-
growth factow (NGF). tivity/function [19].

The above mentioned mediators enabigtatory BDNF is an important growth factor in the central
amino acids such as glutamate and aspartate thus anervous system. It is essential for the depsient of
vating specialized spinal cord NMDA receptors. Thithe CNS and for neuronal plastic[B0]. BDNF acts as
results in magnification of all nerve traffic and painan axon outgrowth and elongation factor,-puovival
stimuli that arrive in the spinal cord from the peripheryactor, and synaptic regulator in the CNS. BDNF pro-
[14]. motes axon initiation through two distinct signaling

Substance Phas beentswn to elicit diverse cel- pathways. BDNF induces TrkBepenent local eleva-
lular responses, ranging from its ability to transmit paition and stabilization of cAMP/PKA activity that are
and mediate inflammatory responses, to stimulating aessential for axon initiation in undifferentiated neurites
giogenesis. While being released from the injured sitef hippocampal neurons. BDNF also promotes axon
it increases local TNHE production. Substance P andelongation and branching of sensory neurons both in
TNF-Uthen attract and activate immune cells directlyitro and in vivo [21].
or indirectly [15]. Substance P belongs to the NF-aB is a transcription factor with regions of
tachykinin neuropeptide family, and its preferred reDNA-binding and dimerization domains, nuclear trans-
ceptor, the neurokini receptor (NKL R), belongs to location signal (NLS), and binding site for the inhibitor
the tachykinin subfamily of G proteicoupled recep- of kappa B (bB), which is involved in regulating genes
tors GPCR). The ability of GPCRs to transduce signalof the inflammatory cascade. Upon activatiorelsyra-
that stimulate cellular proliferation is well establisheccellular stimuli, NFaB translocates from the cytoplasm
[16]. into the nucleus and regulates specific gene expression

CGRP is a 3%amino acid peptide, which is pri- [22]. It plays a pivotal role in regulating the production

marily |l ocalized to C a mfdnflatntatosyeyiokines[23].f i ber s . These

bers display a wide innervation throughoue thody, Prostaglandins. Inflammation causes increased
with extensive perivascular localization, and have production of the enzyme cyclooxygengséCox2),
dual role in sensory (nociceptive) and efferent (effedeading to the release of chemical mediators both in the
tor) function. CGRP is also localized in nonneuronadrea of injury and in the spinal cord. Widespread induc-
tissues, of which less is known at present. Originallytjion of Cox2 expression in spinal cord neurons and in
CGRP was shown to mediate synipic outflow from  other regions of the central nervousteys elevates in-
the brain [1T. flammatory mediator prostaglandin E2 (PGEZ2) levels
NGF. The expression of SP and CGRP can be ujn the cerebrospinal fluid. The major inducer of central
regulated by NGF. This 13 kDa polypeptide belongs t€ox-2 upregulation is inflammatory mediator interleu-
a family of neurotrophins, such as brain derived nelkin-1b in the CNS [24]. Basal levels of the enzyme
rotrophic factorand several other molecules. NGF waghospholipase A2 activity, wbh is responsible for the
first described aa factor for embryonal growth and dif- release of arachidonic acid, the precursor for synthesis
ferentiation of neuronal crest sympathetic and sensogf all eucosanoids, in the CNS do not change with pe-
neurons. In adults, it regulates neuronal regeneratigipheral inflammation.
from injury and pain perception. Peripheral nociceptors  The central nervous system response to pain can
express the tyrosine kinase (Trk) A receptor, thahé keep increasing even though the painful stimutasnf
major ligand for NGF. It binds to TrkA with high affin- the injured tissue remains steady. This "wim! phe-
ity and to p75 with low affinity. The former activatesnomenon in deep dorsal neurons can dramatically in-

MAP kinases, phosphatidyl inosit8I(PI3Ykinaseand cr ease the injured personds

Ras. p75 signaling includes activation of Jun kinaseue injury with local release of inflammatory mediators

nuclear factokappaB (NFkappaB)and others. Since produces an acute discharge in thessey afferents in-

TrkA is the major receptor for NGF it may be considnervating the injured or inflamed tiss[igt].

ered as perhaps one of the foremost receptors for pain Gelatinase B or Matrix Metallo-Proteinase 9

modulation. TrkA expression is stimulated by NGF it{MMP-9) is one of a group of metalloproteinases
(which includes collagenase and stromelysin) that are

f
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involved in connective tissue breakdown. Natroells 6. McHugh J.M., McHugh W.B. Pain: neuroana-
produce MMP9 in an inactive, or latent form. The en-tomy, chemical mediators, and clinical implications.
zyme is activated by inflammatory mediators such a8ACN Clin Issues. 2000; 11(2): 168.

TNF-Uand interleukinl, which are released by cells of 7. National Research Council (US) Committee
the immune system (mainly neutrophils but also ma@n Recognition and Alleviation of Pain in Laboratory
rophages and lymphocytes) and transformed cells [2F}nimals.Washington, National Academies Press (US):
MMP-9 helps these cells migrate through the bloo8009. http://www.nap.edu/.

vessels to sites of inflammation or to metastaitiess 8. Ringkamp M., Meyer R.A. Physiology of No-
Being activated, MMPD can also degrade collagen inciceptors. The Senses: A Comprehensive Reference.
the extracellular matrix of articular bone and cartilag@008; 5: 97114.

and is associated with joint inflammation and bone ero- 9. Badariah C., Aziz A., Ahmad A.H. The Role
sions [26]. of the Thalamus in Modating Pain. Malays J Med Sci.

Hyperalgesia and allodyniaHyperalgesia and to 2006; 13(2): 1118.
some degree allodynia afrequent pathological symp- 10. Patestas M.A., Gartner L.P. A textbook of
toms and may be useful adaptations for better protegeuroanatomy. Chapter 10, Ascending sensory path-
tion of vulnerable tissues. Enhanced sensitivity for paiways. Blackwell Publishing, 2006.
may, however, persist long after the initial cause for  11.Augustine J.R. Human Neuroanatomy, Aca-
pain has disappeared, then pain is no longer a symptal@mic Press. 2008, 494p.
but rathera disease in its own right. Changes of signal  12. Paxiros G. The rat nervous system. 4th edi-
processing in the nervous system may contribute to tion. Chapter 25- Pain System, Pages *0J31,
may become the sole cause for hyperalgesia and aliestlund K.N., Willis W. D. Academy Press. Elsevier,
dynia [27]. 2015.

Hyperalgesia is defined as an increased or exag- 13.Todd A.J. Neuronal circuitry for pain pro-
gerated pain response to a normally noxidimgdus, cessing in the dorsal horn. Nat Rev Neurosci. 2010; 11:
while allodynia is defined as a painful response to &23-836.
normally nonnoxious or innocuous stimulus. In cases  14. Omoigui S. The Biochemical Origin of Pdin
of sensory loss, hypoalgesia may be present, whichsoposing a new law of Pain: The origin of all Pain is
defined as decreased sensitivity to a nociceptive stimlrflammation and the Inflammatory Response PART 1
lus [28, 29]. It is possible #t each condition may trig- of 31 A unifying law of pain. Med Hypotheses. 2007;
ger a characteristic set of changes within the centré®(1): 70 82.
nervous system. The functional consequences of these 15.Myers R.R., Wagner R., Sorkin L.Byperal-
changes may vary from being necessary or sufficiegesic Actions of Cytokines on Peripheral Nerves. Cy-
for induction of hyperalgesia or allodynia; others mayokines and Pain: Progress in Inflammation research.
facilitate, inhbit, or prevent changes in pain sensitivity;Basal: Birkhauser Verlag; 1999: 1358.
and still others may be unrelated epiphenomena [27]. 16. Backman L.J., Eriksson D.E, Danielson P.

Allodynia and hyperalgesia are classified accordSubstance P reduces TNFinduced apoptosis in hu-
ing to the sensory modality (touch, pressure, pinpricknan tenogtes through NKI1 receptor stimulation. Br J
cold, and heat) that is used to elicit the sensaf@a. Sports Med. 2014; 48: 1412420.
ripheral sensitisation and maladaptive central changes 17. Russell F.A., King R., Smillie S.J., Kodji X.,
contribute to the generation and maintenance of theBeain S.D. Calcitonin GenRelated Peptide: Physiol-
reactions, with separate mechanisms in different subgy and Pathophysiology. Physiol Rev. 2014; 94(4):
types of allodynia and hyperalgesia [30]. 1099 1142.

The detailed study of abovementioned interrela- 18. Seidel MF., Wise B.L., Lane N.E. Nerve
tions prepares a successful background for more effegrowth factor: an update on the science and therapy.
tive drug development and gives a green light on bett@steoarthritis Cartilage. 2013; 21(9): 122228.
understanding of pain pathways and underlying bio- 19. Aloe L., Rocco M.L., Balzamino B.O., Micera

chemical mechanisms. A. Nerve growth factor: role in growth, differentiation
and controllingcancer cell development. J Exp Clin
References Cancer Res. 2016; 35: 116.

1. Basbaum A.l., Bautista D.M., Scherrer G., Jul-  20. Autry A.E., Monteggia L.M. BrairDerived
ius D. Cellular and Mlecular Mechanisms of Pain. Neurotrophic Factor and Neuropsychiatric Disorders.
Cell. 2009; 139(2): 267284. Pharmacol Rev. 2012; 64(2): 2358.

2. Fein A. Nociceptors and the Perception of 21. Adachi N., Numakawa T., Richards M.,
Pain. University of Connecticut Health Center. 2012Nakajima S., KunugH. New insight in expression,

http://cell.uchc.edu/pdf/fein/nocicep- transport, and secretion of braderived neurotrophic
tors_fein_2012.pdf. factor: Implications in brain related diseases. World J

3. Brodal P. The central nervous systemust Biol Chem. 2014; 5(4): 40828.
ture and function. Oxford Univ Pr., 2010. 22.Wu K.l.,, SchmidSc h°nbei n G. W. N F

4. Garland E.L. Pain Processing in the HumaB and Matrix Metalloproteinase induteReceptor
Nervous System: A Selective Review of NociceptiveCleavage in the Spontaneously Hypertensive Rat. Hy-
and Biobehavioral . Prim Care. 2012; 39(3): 5541 pertension. 2011; 57(2): 26268.

5. Loeser J.D., Melzack R. Pain: an overview. 23. Sakaue G., Shimaoka M., Fukuoka T., Hiroi
The Lancet. 1999853(9164): 160i71609. T., Inoue T., Hashimoto N., Sakaguchi T., Sawa Y.,



50 Znanstvena nmYXM¥EIlI journ

Morishita R., Kiyono H., Noguchi K., Mashimo T. NF Active synovial matrix metalloproteinageis associ-
kappa B decoysuppresses cytokine expression andted wih radiographic erosions in patients with early
thermal hyperalgesia in a rat neuropathic pain modeynovitis. Arthritis Res. 2000:14353.
Neuroreport. 2001; 12(10): 20i72084. 27.Sandk¢hler J. Models and N
24.Samad T.A., Moore K.A., Sapirstein A., Billet peralgesia and Allodynia. Physiological Reviews.
S., Allchorne A., Poole S., Bonventre J.V., Woolf C.J2009; 89(2): 707758.
Interleukinlbetamedated induction of Co® in the 28.Baron R., Binder A., Wasner G. Neuropathic
CNS contributes to inflammatory pain hypersensitivitypain: diagnosis, pathophysiological mechanisms, and
Nature. 2001; 410(6827): 4i7475. treatment. Lancet Neurol. 2010; 9: 8819.
25.Borden P., Heller R.A. Transcriptional control 29. CruzAlmeida Y., Fillingim R. B. Can quanti-
of matrix metalloproteinases and the tissue inhibitors a¢ftive sensory testing move us closer to mechanism
matrix metalloproteinase<Crit Rev Eukaryot Gene based pain management? Pain Med. 2014; 1581
Expr. 1997; 7:150178. 30. Jensen T.SKinnerup N.B. Allodynia and hy-
26.GoldbachMansky R., Lee J.M., Hoxworth peralgesia in neuropathic pain: clinical manifestations
J.M., Smith D., 2nd, Duray P., Schumacher R.H., Jgnd mechanism&he Lancet Neurology. 2014; 13(9):
Yarboro C.H., Klippel J., Kleiner D., Ebabalawy H.S. 924/ 935.

Tt RIC1TIOVRLE tr4atrovuveoigrd rfc [ArrsrR Adsuvft L), 1T[RrRC
19 rfevvuvl v guepPouv [ [4RrRYrus [ V[ [[[2zrR wr[?2usffuv 1ou ]

[inojdido
H. 3. dz. , ftesWjMmMimfste, LOosjHEsMNOW COW,JHTIt
LHtcOo ssrnteOdzj dzgdw f Chktemtsdy tstccd Odzad |
ATY A0 Juo 1 tweygfuv [ddzl HEBOS
1 sdz0 hrts g .
ofmmdmMEPdHtcr tBh jMlse j dzdesets L
LHtcO9 tst5n

cOdej dedw ) CktemMtd Stee Odad !
JJJuv 1 twerygfvuv [ddztHEEOS

APPLICATION OF REGRESSION ANALYSIS TO ASSESS FACTORS INFLUENCING DENTAL
CARE ACCESSIBILITY IN RURAL POPULATIONS

MedvedevaO.V.
M.D., professor, head of the department of public health and health care
with the course of public health organization; the faculty
of further educatiolRyazSMU
BolshovI.N.
assistant professor of the head of the department of public health
and healthcare with the course of public health organization;
the faculty of further educatioRyazSMU

4?2 MOy §j dmMmdzj Hise Odedj ( tetse dzj d3r HisMiIskz§ dats fi
4 dzj s, dzOf tc Qo dzj dzdztsj dzO o O L te[O Bl ASl4SAZ  otdsjL Coigsly j datsHi@su]d, 2 it
34 dzj dedd toj ctej MMdtsdzdetsets OdzOdzdL ©. [HtejnHjdzjde d d&3OIsy
fdetsfls! MskOltsdse dyj MS 52  dstd@dzd y H datz0 ' j st B)Efistf s tc daB @)Y
LS OwW f dztsls dzts ) ©dzj digls jntled dzdf)yy dzef ME B 5 dzOMJ dzj dedetse s f 2 dzG Is O
Abstract

In this article, a study of the problem of accessibility of dental care to the rural population, aimed at developing
recommendations for realizing this possibility, is basetherapplication of regression analysis. The factors that

reduce the availability of dental care for the rural population are determined and mathematically proved: limited
transport accessibility, low population density and remoteness of a rural settfeaneatmedical organization
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Abstract

Endocarditis and heart defects develop at IJ of pati
defeat of the mitral valve was observed in all cases, aortic valvevery second surveyed and tricusgatle i
at every tenth. And mitral, aortic and tricuspid insufficiency are formed in the ratio Atientically more often
the myocardium and lungs are involved in pathological procces at systemic lupus endptamnditis occur hy-
pertrophy of the & and right ventricles, dilatation of the left ventricle is more often, and the severity of endocar-
dial lesions is interconnected with changes of skeletal muscles, a myocardium, a pericardium, lungs, pleurae,a
liver and kidneys, is correlating with theickness of interventricular septum, left ventricular posterior wall and
systolic pulmonary artery pressuta.animals with an experimental model of systemic lupus erythematosus the
defeat of endocardium and heart valves is observed in 80% of those suratyeAt the same time a cellular
infiltration of endocardium and heart valves, its death and sclerosis, proliferation of endothelial kollagenoliz have
revealed, and their severity correlated with the degree of changes in individual myocardial stanctwesssels,
depends on the level of the antinuclear autoantibodies (kollagenoliz, sclerosis of valves) and the phagocytic func-
tion of neutrophils/macrophagegetermines the severity of hypertrophy of cardiomyocytes limfomakrofagalnoy
infiltration of thestroma, venous plethora and proliferation of vascular endothelium.

sdzt yj or J: Mmigacil®] iidzOw CtcOMdzOW o ts5dzyOdzC 0, + S MY Jjted dzd dzls Od
MisdC O, oot sdzcecdw.
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Abstract

In the paper the relevance of the task of human communicative function restoring by the results of biosignals
processing is substantiated.eTéxistence of a functional connection between a voice signal and a synchronously
registered electromigraphic signal of vocal folds is established, which confirms the possibility of application for
solving the problem of neurochronous phonation theory.
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