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The difficulties of differential diagnosis of soft tissue Ewing’s sarcoma
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The difficulties of differential diagnosis
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Abstract: the article presents a review of literature and observation of soft tissue Ewing’s sarcoma.
This tumor is interesting because it is rare and poorly studied and difficulties of preoperative and

morphological diagnosis.
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TpyaHoct andpPpepeHunanbHOM ANArHOCTUKM
MSArKOTKaHHOM capkombl FOuHra

AnnoTanms: B craTpe mpuBepeHbI 0030p AUTEpaTyphl 1 HAOAIOAEHNE MSTKOTKAaHHOM CAPKOMBI

KOunra. AaHHaH OITyXOAb MHTE€PECHA PEAKOCTHIO U MaAOH N3YYE€HHOCTDIO, 4 TAK)KE€ TPYAHOCTSAMU

AOOIIEePAlJMOHHON U MOPPOAOIMYECKOM AMATHOCTHKH.

KarouesBbpie caoBa: capkoma fOuHra, msarkue TkaHu, MOPPOAOTHs, AMATHOCTUKA, TUCTOTeHe3.

Capxoma FOunra — 3A0KavyecTBeHHAs OITYXOAD,
HOPaKAIOI[asi KOCTHYO TKaHb. 3a00AeBaHUe HA3BAaHO
B 4eCTh aMePHKAHCKOT'O IIATOAOTA M OHKOAOTA AsKeiiM-
ca IOuHra, oTKphIBIIEro M OIMCABIIETO OITyXOAb
B 1921 ropy. B mocaepnee BpeMs cTaAu H3BECTHBI CAY-
Jay BHy TPUMBIIIEYHON AOKAAU3AIUHI 3A0KaYeCTBEeH-
HbIX HOBOOOPa30BaHMI1, He OTAMYAOLIUXCSI IO CTPOe-

HUIO OT TUITUYHOM BHY TPMKOCTHOM CAPKOMBbI FOunra
[1, 58]. Takas omyxoab 6b1Aa Ha3BaHA MATKOTKAHHOM
(BHeKOCTHoﬁ, BHECKEAETHOH, OKCTPACKEAETHOM, 9KC-
TpaoccaAbHofI) capkomort IOwmnra. B mHacrosmee
BpeMs €€ OTHOCHT K OITyXOASIM CEMENCTBA CApKOMBI
IOuHra, X 3A0Ka4eCTBEHHBIM OITyXOASIM HESCHOM
anddepennrpoBku. Jamre AOKaAM3yeTCs B MATKUX
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Section 1. Clinical medicine

TKAHSAX HIDKHUX U BEPXHUX KOHedHocTeit (croma, ro-
AeHb, 00AACTh KOAEHHOTO CYCTaBa, 0eAPO, STOAMYHAS
06AaCTb, peATiAedbe) U TyAOBHINA (TapaBepTe6pab-
Hasi 00AACTb, TPYAHAsI CTEHKA, 3aAHee CPeAOCTeHHe,
sabprommHHOe mpocrpaHcTBo). Cpean ormyxoaeit
MSTKUX TKaHe#t (Bo3pacT A0 21 ropa BKAIOUMTEABHO)
aKCcTpaoccasbHas capkoma fOunra cocrasaser 10%
cay4aes [2, 5]. MoxeT BOHMKATb B AI06OM BO3pacTe,
HO 4YaIlje BO3HMKAET Y AeTel U MOAOABIX Atoaeirt 10—
20 aet. BeTpeuaeTcst OAMHAKOBO YacTO Y AULL 000€ero
noaa [ 3, 366]. Cpeau eBpOIeiiieB 3T OIyXOAD BCTpe-
JaeTcs B HECKOABKO pa3 yallje, 4eM CPeAH BhIXOALIEB
u3 crpan Asuu u Adpuku [4]. Kannmgeckn eaér
cebs kak kocTHas capkoma FOunra [ 3, 366].

Cob6cTBeHHOE HabAIOACHHE.

B cenrsbpe 2014 roaa B opAHY U3 KAUHUK BMe-
AA OCTYIHA 60ABHOI A€BATHAALIATH A€T II0 IOBOAY
HAAMYHSI OITyXOA€BUAHOTO 0Opa3OBaHUs B HIDKHEM
TPEeTH A€BOTO IIPEATIACYDS, IAAUT AEBYIO KHUCTb.
Co caoB marenTa 06pasoBaHye HIDKHEH TPETH Ae-
BOTO IIPeATIAeYbs 3aMeTHA B Mae 2013 roaa, 3a Me-
AHULIMHCKOM IIOMOIIBI0 OOPATUACS B TOAUKAUHUKY
Pecrry6auku KasaxcraH, rae eMy ObIA IMOCTaBA€H
AMarHO3: PHOPOMa HIDKHEH TPeTH AeBOTO IPEATIAL-

PucyHok 1.

buoxumnyeckoe nccaeposanue kposu: AAT 8,3;

ACT 15,8; Obumit 6uaupy6bun 13,2; kpeaTuHUH
90,3; raroko3a 4,28; 6eaok 72,0; MoueBuHa 4,8.

4bsl, peKOMeHAOBaHO BbimoAHeHue MPT. B asrycre
2014 roaa BemoaneHo MPT AeBoro mpeamaeubsi:
HPU3HAKU MSTKOTKAHHOTO OOpa3oBaHMs HIDKHeMH
TPEeTH AEBOTO IIPEAIIA€YbS] OOABIIMX pa3MepoB
(9,0 cM Ha 5,5 cM), AOKaABHOTO MOpaskeHHUs AradH-
32 AOKTEBOM KOCTH Ha I'PAHMIE CPEAHEN M HIDKHEHN
TpeTH, 6e3 MepHOCTAABHOM PeaKIIUH.

O6caepoBaHME U AMATHOCTHKA.

Status localis: o AoOKTeBOII MOBepXHOCTH
HIDKHEH TPeTH AeBOTO IIPeATIAUbsl OIIpeAeAseT-
cs obpasoBaHHe OBOHAHOHM (OpMbI, pasMepaMu
11,0 Ha 5,0 cM, pacrioaoskeHHOE MOAKOKHO. KosxHbIe
MOKPOBBI B IPOEKITUU 00pa3OBaHMs He H3MEHEHBI.
ITpu maabmanuu: 6e360Ae3HEHHOE, TYrO9AACTHYE-
CKOe, TPYAHO-CMelljaeMoe, He OTpaHMYMBaiollee
ABIDKEHMSI ITAABIIEB A€BOM KMCTHU U ABIDKEHHM B Ae-
BOM Ay4e3alsICTHOM CyCTaBe. AMIAMTYAQ aKTHBHbBIX
U [TACCUBHBIX ABIDKEHUIT B CyCTaBaX A€BOM KHCTH 0e3
orpaHuYeHuil. MplIlIeyHas CHAA OAMHAKOBa B 0benx
kucrax. [Tlepudepryeckux Helpo-cOCyAUCTBIX Ha-
PYILIEHUI He BHIIBAEHO.

O61me-KAMHIYeCKOe  HCCAEAOBAaHUE KPOBH:
Er 4,43x10'/a; Hb 132 r/a; Le 3,7x10%/a; Tr

— O6WWMi BUA, Onyxonu (okpacka reMaTtoKCUINH-303UHOM, yBennyeHune x60)

OAeKTpOKapArOrpadus: CHHYCOBast OpaArKap-
aust; YCC S0 B 1 munyTy; HOpMaabHas DOC.
Y3H 06AacTH A€BOTO Ay4e3aIsICTHOIO CYCTaBa:
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The difficulties of differential diagnosis of soft tissue Ewing’s sarcoma

06péMHOe 0bpasoBanue pazmepamu 80x25X60 MM,
obpasoBaHHe HMeeT YETKYIO KAIICYAy TOAIMHOM
A0 0,8 Mm. CTpyKTypa pe3ko HEOAHOPOAHA: CPEeAHe
9XOT€HHOCTH C T'MIIO9XOTEHHBIMH BKAIOYEHHSIMHL
B 06pasoBaHuH perHCTPUpPYeTCsl KPOBOTOK, FAyOHHA
OT ITOBEPXHOCTHU KOXKXH OKOAO 5—6 MM. 3aKAIOUeHHe:
06BéMHOE 0Opa3oBaHue B IPOEKIIK AEBOTO Ayde3a-
ISICTHOTO CyCTaBa. PeHTreHOrpaMMbl A€BOTO IIPeA-
IA€YDS B 2-X MPOEKIJHAX: KOCTHO-TPAaBMATHIeCKHX
M3MEHEHUI He BBIABACHO.

Brimoanena cruHTUrpadua KOCTEH CKeAeTa:
AQHHBIX 32 U3MEHEHU ITATOAOTMYECKOTO XapaKTepa

He IIOAyYeHO. AAHHbIX 32 CBsI3b 0Opa30BaHMUs C KO-
CTSIMH A€BOTO IPEAIIA€YDS HE IIOAYIEHO.

IToa MecTHOM aHecTe3uel BhIIIOAHEHA OTlePaLiy:
OTKPBITas OHOTICHS 06pa30BaHMs HIDKHE! TPETH Ae-
BOTO IpeATIAedbs. TkaHeBOI MaTepHaA B3SIT Ha TU-
CTOAOTHYECKOE UCCAEAOBAHUE.

I'mcToaormdyeckoe HccAepAOBaHHE: OITyXOAb
IIPEACTaBACHA COAMAHBIMU IMAACTAMHU OAHOPOAHBIX
KAETOK C OKPYTABIMH SAPAMU MAaAOTO M CPEAHEro
pasMmepa c AP Py3HBIM XPOMATUHOM, 303UHOPHUAD-

HBIM SAPBIIKOM H CKYAHOH HuTOMAa3MOit (pucy-

pasmepa ¢ guddy3HbIM XPOMATUHOM, 303UHODUIIbHBIM AAPBILLIKOM 1 CKYOHOW
LMTONIA3MOM (OKpacka reMaTtoKCUIMH-303MHOM, yBenmnyeHmne X200)

VIMMyHOTrHCTOXMMHYECKOE HCCACAOBaA-
MCK, sBumentun, CD99, Fli-l, CK18,
CK19-moaoxxuteapnsie; EMA, aecmuH, SMA,
MSA, CD34, CD31, CK — oTpu1jaTeAbHbIE.
CD99 — ocHOBHOM AMAarHOCTHYECKUI Map-
Kep AASL BHEKOCTHO# capkombl FOuHra (mosutnsen
B 90% cay4aes), Fli-1 — ocHOBHOI1 AMarHocTHYe-
CKHMit MapKep AAS BHEKOCTHO# capkombl FOuHra (11o-
3UTHBeH B 85% CAy4aeB); BUMEHTUH — HCIIOAB3Y-
eTCsl B Ka4eCTBe MapKEpa OITyXOAe MATKUX TKaHeH;
MCK (me3eHXUMaAbHbIE CTBOAOBbIE KAETKH) — CO-
TAACHO OAHUM HCCACAOBAHHUSM CTUMYAUDPYIOT POCT
OITyXOAH, COTAACHO APYTHUM — YTHETAIOT OITyXOAe-

HHE:

b1 pocT; CK18 — HcrmoAb3yeTcs AAS AMaTHOCTHKU
HU3KOAN( PepeHIPOBAHHBIX OITyX0Aeil (apeHOKap-
I[MHOMA, HeHPOIHAOKpHHHBI pak); CK19 — omnpe-
AeAeHHe KOHIIEHTPAIUH AQHHOTO MapKepa B KPOBU
0060CHOBaHO NPHU AMHAMHYECKOM HaOAIOACHHU ITa-
ITMeHTOB NePeHeCIINX XHPYPTUIECKYIO OllepaIiuio
IIO TIOBOAY YAQACHHS 3AOKA4eCTBEHHOM OITYXOAM;
EMA — saBAsIeTCS OTAMYUTEABHOM YePTOM CHHOBH-
AABHOM CapKOMBI OT capkombl IOuHra; AecmMun —
Jae 9KCIPeccHpyeTcs B pabAOMHOCApKOMe, a TaK-
e B AelOMUOCApKOMe, aHTHoMHopubpobdaacTome
ByAbBbI; CD34 — ncrnoab3yeTcs npu onpeseAeHun
HU3KOAMepeHIPOBAHHBIX AHTHOCAPKOM, BepeTe-
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Section 1. Clinical medicine

HOOOpa3HbIX yyacTKoB capkomsl Kamomi; CD31 —
MapKep aHTHOTeHe3a, ONPEeAeAsieT MHUKPOCOCYAH-
CTYI0O TIAOTHOCTb OITyXOAH, MapKEp SHAOTEAUS;
CK — mapxeps! mpoAn¢eparuy OIyXOAH y Mariy-
€HTOB C 3AMUTEANAAbHO-KAETOYHbIMU KAaPIIMHOMaMU;
SMA- nokasareAb ayTOUMMYHHOT'O ¥ XpOHHYeCKHX
AKTHMBHBIX TelIaTUTOB; AHTUTEAA K TAAAKOM MyCKyAa-
Type; MSA — Mapkep HAMOTIATHIeCKUX MUO3HUTOB.

Mopdoaroruyeckasi KapTHHA U UMMYHOQEHOTHIT
OITyXOAEBBIX KAETOK COOTBETCTBYeT BHEKOCTHOM
capkome FOunra. AaHHOe HabAIOAEHHE IIPeACTaBAS-
€T MHTepeC B CBA3M C PEAKOCTBIO U MAAOK M3y4YeH-
HOCTBIO MATKOTKaHHOM capkombl IOuHra, a Taxoke
TPYAHOCTSIMH AOOIEPALMOHHON M MOpdoAOruye-
CKOIt auarHocTHkH [ 7, 88 ].

I'mcTorenes AAaHHOM OITYXOAH, TaKXKe KaK M cap-
koMbl FOuHra KocTH, HesiceH. YABTPacTpyKTypHbIe
AQHHBIE TIO3BOASIOT IPEATIOAAraTh 9HAOTEAMAABHYIO
IPUPOAY MAM BO3HMKHOBEHHE U3 IMPUMHMTHBHBIX
Me3eHXMMAABHBIX KAeTOK [3, 366]. IIpu cBeTOBOI
MUKpOCKonuH B capkoMe IOunra unoraa Habaropa-
IOTCS TaK Ha3bIBaeMble XOMeP-PaNTOBCKHE PO3ETKH
(iceBAOPO3eTKHM) MAK TOAOGHBIE M CTPYKTYPBI, KO-
TOpbIe OOBIYHO BCTPEYAIOTCS B HEMPOT€HHBIX OITy-
XOASIX. DAEKTPOHHO-MHKPOCKOINYECKH YCTaHOB-
A€HO HaAWYMe B KAGTKAX AQHHOW CapKOMBbI TABIOOK
TAMKOTeHa, Helpocnenupuieckoi 9HOAA3bI, U30AU-
POBAHHDBIX ACHAPUTHYECKHX OTPOCTKOB U CUHAIICO-
IIOAOOHBIX YTOAIEHUF Ha HUX, OOHAPY KEHBI TAKKe
IPOMEXyTOYHbIEe HeFPOPHAAMEHTDI, HEHPOTPYOOU-
KU 1 HENPOCEKPETOPHBIE IPAHYABI, YTO C HOABIION
AOA€M BEpOSITHOCTH ITO3BOASIET OTHOCHUTD 3TY OITy-
XOAb K Pa3psiAy HOBOOOPa3OBaHUIl HEHPOreHHON
npupoabt [ S, S]. MsBecTHO, 9TO BHECKeAETHAS cap-
xoMa OuHra TecHO cBsA3aHa ¢ nmepupepuIecKuMu
IPUMHUTHUBHBIMU HEMPOIKTOACPMAABHBIMU OITYXO-
ASIMH, KOTOpbI€, B OTAMYHE OT MATKOTKAaHHOM cap-
koMbl fOmHra, XxapakTepu3yloTcs HaAMdieM OTYeT-
AMBOM HEMPOIKTOAEPMAABHOM AN PepeHITPOBKH.
IIpakTuyecku 95% KA€TOK MPUMHMTHBHON HEHPO-
9KTOAEPMAAbHOM OITYXOAHM M BHEKOCTHOM CapKOMBI
IOunra umeroT xapakrepHble H3MEHEHUs XPOMOCOM
B BHAe TpancAokanmit [t (11;22) (q24; q12)] mexay
EWS-renom Ha xpomocome 22 u Fli-1-renom Ha xpo-
MocoMme 11. Pesyabrar TpaHcAoKanuu — 06muit
FLI1/EWS rem. [6, 235]. Takue ke XxpOMOCOMHbIE

HapylleHUs] OOHApy>KeHbI IPH OITyXOAM ACKHHA.
XpOMOCOMHbBIE TPAaHCAOKALIMU AKTUBUPYIOT TPaHC-
KPHIIIUIO, IPUBOASIIYIO K chHTe3y xumepHoit PHK
U HapyIIeHHUIO peryAUpOBaHMA pocTa U Auddepen-
IIMPOBKU KA€TOK. MeHee 4acTo perucTpupyeMbIMU
IIUTOTeHeTUYEeCKIMH AaHOMAAMSIMH Y OOABHBIX 9KC-
TpackeAeTHOH capkoMoit IOuHra u npuMuTHBHOM
HEMPOIKTOAEPMAAbHOM OITYXOABIO SIBASIFOTCS TPU-
coMusi XpoMocoM 8 u 12, TpaHCAOKAIIHMA MEXAY XPO-
MocoMami 1 u 16, a Taxoke AeAelst KOPOTKOTO IAeYa
xpomocomspl 1. YacToTa u KAMHMYECKas 3HAYUMOCTD
9THX MOBPEXACHUI FeéHeTHIeCKOTO allIapara Hemus3-
BeCTHa. Pe3yAbTaThl psiAa MOAEKYASIPHO-T€HeTHYe-
CKMX UCCAEAOBAHUM ITO3BOASIOT IIPEATIOAOXKHUTD, YTO
OAHUM U3 KAIOUEBbIX MOMEHTOB OHKOT€He3a AQHHBIX
OITyXOA€H ABASETCS IOBPEXACHHE IeHa, KOAUPYIO-
I[Er0 CHUHTE3 perenTopa TPaHCPOPMHUPYIOIIEro
dakropa pocra-Il tuma (TGF-), xoTopsiit oTHO-
cutcs k 6eakam-cynpeccopam |6, 235]. Hecmorps
Ha Pa3AM4Ms B HEHMPOIKTOAEPMAAbHON AupPepen-
ITMPOBKeE, KAETKH 9KCTPA0CCAAbHOM capKoMbl fOuH-
ra ¥ IPUMUTUBHON HENPOIKTOAEPMAABHOM OITyXOAX
OAMHAKOBO 4YacTO 3KCIPECCUPYIOT Ha CBOUX MeM-
6panax npopykt onkoreHa MIC-2, n3BecTHbII Kak
raukonporent p30/32 uau CD99, koropsrit umeeT
AMArHOCTHYECKOe 3HadeHHe Npu AU PepeHITaAb-
HOM AMAarHOCTHKe BHECKeAeTHOM capkombl IOuHra
OT HU3KOAUPepeHIINPOBAHHON HENPOOAACTOMBI;
B IIOCAEAHEH, HECMOTPS Ha MOPPOAOTHYECKOE CXOA-
CTBO C MATKOTKAaHHOM capkomoit IOuHra, peakus
¢ CD99 ue Habaropaercs [6, 235]. CD-axcnpeccus
TakKe OOHApPY’KeHA B OITyXOASIX U3 MAABIX KACTOK
rOAy0Oro HeByca, IPU OCTPOIl AUMPOOAACTHOM
T-kaeTouHOM AUMOMeE, pabAOMUOCAPKOME U APY-
rux omyxoAsx. Kaerku HuskopudpepennyrpoBanHomn
CHHOBHMAABHON CapKOMBI TOXe MOTYT CA200 9Kc-
npeccuposarb CD99, ux oTAUYMTEAPHOM YepTOH B-
ASIETCS] HAAMYHE TAKHX MAPKEPOB, KaK IUTOKEPATHH
U 3IMTEANAABHBIN MeMOpaHHbIi aHTHreH. Kpome
TOTO, BHEKOCTHYIO capkoMy Ounra Heo6xoAuMO OT-
AWYATh OT HEMPOSMUTEANOMbI, HU3KOAUP epeHIIn-
POBaHHOTO paKa, 0COOEHHO OT MeTacTa3a U3 OpOHxa.
MsrkoTkanHas capkoma IOuHra xapakrepusyercs
HAKAOHHOCTDIO K PELIUAUBAM M METACTa3aM, IPEKAL
BCEro B AETKHe M KOCTH, HEPEAKO Ha PAHHUX CTAAMAX
3aboaepanus [3, 366].
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TpyAHOCTH AMarHOCTHUKU 3KCTPAOCCAAbHOM
capkombl HOMHra BO3HMKAIOT M3-3a €€ CXOACTBA
B CTPOEHMHU C APYTUMH 3A0KaYeCTBEHHbIMU HOBO-
06pa3oBaHMAMY MATKUX TKaHel (HeitpobaacToma,
CHHOBHAAbHAs CApPKOMa, 3A0KadeCTBeHHas AUMPO-
Ma, pabAMOCapKOMA, AaHTHOMEPUIIUTOMA, HU3KO-
A PepeHIpOBaHHbIIt Pak), KOTOPble, HECMOTPS

Ha pa3sAMYHBIN I'MCTOTeHe3, He MMeIOT crenudu-
4eCcKUX MOPPOAOrHIeCcKUX NpusHakos. IloaTomy
AASI TOCTAaHOBKM OKOHYATEABHOTO AMarHO3a MaTo-
Mop$oArorudeckoe HCCAEAOBAHHE AAHHOM OITyXo-
AU HE0OXOAUMO AOIIOAHATh UIMMYHOTUCTOXHMHYE-
CKHMM M MOAEKYASIPHO-OHOAOTHYECKUM METOAAMU
HCCA@AOBAHHUS.
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Prospects for use of resorbable membrane made of
polylactic acid in the treatment of mandibular fractures

Abstract: The method of intraoral polymer osteosynthesis with the use of resorbable polylactic
acid membranes for fixation of bone fragments in treatment of the simple or complicated mandibu-
lar fractures is offered. Clinical and roentgenological researches confirmed its efficiency owing to
atraumatic and reliable fixation during all period of treatment, that is promote the anatomic and
physiologic rehabilitation in the optimum terms.

Keywords: fractures of the mandible, complication, polylactic acid membranes, polymer osteo-
synthesis.

Thereductioninthefrequencyofcomplicationsin

the treatment of mandibular fractures is the urgent
task of modern maxillofacial surgery. It is necessary ~ popular method of extraoral osteosynthesis has a

to select imperfection of surgical treatment as reason
causes development of complications. The most
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Section 1. Clinical medicine

number of disadvantages, such as an undue increase
of operation injury, a risk of trauma of tooth roots
and n. alveolaris inferior, an unstable fixation
[1, 32]. In accordance with majority opinion
of authors, exactly imperfection of reposition
and insufficiency of fixation stability are the basic
local factors of origin of the secondary fragments
displacements, a low consolidation of fractures,
a formation of preudoarthrosis, an adjunction
of the secondary infection and development of
posttraumatic osteomyelitis [2, 30-33].

Itwassetinnumerousresearches ofbiomechanics
of lower jaw that after a break in the area of body
or corner its anatomical features stipulate the
area of functional tension and origin of fragments
divergence at the level of alveolar bone, while at the
lower border of mandible the compressive strain is
dominate and bone fragments in this area do not
branch off, but compress [3,38-41]. In subsequent
experimentally and clinical researches was evidently
shown, that course of reparative osteogenesis is
more optimized and has a close resemblance to the
«primary type> if the fixators are located in the area
of alveolar bone of lower jaw, than by the extraoral
access of osteosynthesis with fixation in the area of
the lower border of mandible [4,124-125].

To date the advantages of the use of intraoral
access of operation osteosynthesis with superior
border plate at the patients with the mandibular
fractures are obvious and out of question.
Comparative analysis of results of mandibular
osteosynthesis by miniplates shows that reduction of
traumatic injury by intraoral access is provided the
decline of the frequency of different complications
development in 2 times, than by extraoral access [,
25-26].

Traditionally intraoral osteosynthesis is realized
by titanic miniplates, rarer by different wire.
However, the question of the use of the metallic
fixators remains disputable. The development
of inflammatory processes as a result of response to a
metal, corrosive destruction of fixing construction in
consequence of the increase of electrochemical
potentials are associated with this method. From
positions of biomechanics, bone miniplates can not
retain fragments in the correct position in horizontal,

vertical and sagittal planes at once. Ineffectiveness in
the cases of comminuted fracture, possibility of
reoperating for fixator removalis possible to subsume
by the known lacks of miniplates [6, 603-607].

That’s why the interest to the method of polymer
osteosynthesis, which is based on the use of I-, T-, X-,
Y- similar polyethylene or polylactic acid resorbable
miniplates (1,5 mm thick) does not weaken the last
years [7, 181-209; 8, 89-96]. Material has good
biocompatibility, does not require the repeated
operations for the remove of fixators. However, the
development of method of polymer osteosynthesis
passes while a way of research of optimum
biomaterial and, in less degree, takes into account
biomechanics of lower jaw at a trauma, especially in
the cases of difficult comminuted mandibular
fractures, at presence of bone defects.

Thus, our interest was attracted by the method
of the directed regeneration of bone tissues, which
deserved a wide popularity in dental surgical practice
and provide for use of different barrier membranes.
The resorbable membranes made of polylactic acid
(Polylactic Acid Barrier) widely utilize in a clinic at
the difficult bone defects of jaws. Such membranes
possess sufficient inflexibility and, in also time,
enables to keep under itself volume space, which
correspond to topography and size of remodeling
tissues and create a reliable barrier to migration
of epithelium in the area of regeneration. They
establish a reputation for using in combination with
osteotropic materials at preimplantation preparation
of cavity of mouth, at treatment of periimplantitis,
however, it should be noted that in the clinic of
macxillofacial traumatology such membranes did not
find while application [9, 761-768].

A study of features of application of resorbable
membranes from PLLA for fixing of bone
fragments in the treatment of the uncomplicated
and complicated or comminuted mandibular
fractures with the different defects of bone tissues,
and also for fixing of bone fragments at patients with
posttraumatic osteomyelitis, low consolidation or
pseudoarthrosis may be perspective.

Purpose of research: determination of clinical
and roentgenological efficiency of membranes from
PLLA using for fixing of bone fragments in the

8
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treatment of the uncomplicated and complicated
mandibular fractures.

Materials and methods: In this research
16 patients with the one-sided mandibular
fractures in the area of dentition took part, average
age was 28,9 + 7,8 years. All of patients appealed for a
medical aid in the day of trauma. A voluntary consent
to the participation in a research was obligatory. All
of patients initially did not have serious concomitant
somatic pathology influencing on the results of
treatment.

The clinical, laboratory
roentgenologic examination were carried out before
treatment, on the next day after surgical treatment,
in a month and 6 months after treatment. Computer
tomography of mandible for identification of relation
and degree of displacement of bone fragments and
sizes of bone defects carried out at the all patients
before operative treatment and in 1 month after it.

Mandibular fracture in area of incisors is
diagnosed for 4 patients (25% cases), from them
3 patients had a lateral incisor in the line of break,
plural small bone fragments were determined in
area of frontal part of alveolar socket, for one patient
was marked posttraumatic complete dislocation of
central incisor and expressed defect of frontal wall
of alveolar socket (to 3/4 its length). At 12 (75%)
patients a mandibular fracture in area of lower third
molar was determined with the expressed separation
of bone fragments (to 6-7mm), which reposition

advanced and

was hampered by a tooth in the line of fracture.
Thus, all of patients selected to research, initially
had a difficult clinical situation and the local risk
factors of development of inflammatory and non-
inflammatory complications of mandibular fractures.
Forall of patients the operation of intraoral polymer
osteosynthesis was conducted by the our method (Pat.
Ukraine N 96510). An operation was executed after
antisepsis by solution 0,02% chlorhexidine, surgical
protocol was included the local anesthesia, intraoral
access with the use of L-formed (in a retromolar
area) or trapezoidal (in a frontal area) incision. After
removing of mucoperiosteal flat and skeletization of
buccal cortical bone and lingual surface of lower jaw in
area of fracture, if it was necessary we extracted a tooth
from the line of fracture, conducted curettage of bone
wound, removaled nonviable tissues, loose-lying
bone fragments of alveolus collected and crushed by
amill to the chips (1,5 mm), the mobile, but intravital
fragments of interradicular septa and frontal wall of
alveolar socket remained in their places, carried out
ahand reposition, filled the alveolar socket of remote
tooth and line of fracture by osteoplastic material
to renewal of anatomic form, conducted fixation of
bone fragments — for this purpose covered the line
of break by PLLA membrane, which was adapted to
the surface of defect, recovering him from a vestibular
side to the lingual, spread the edges of membrane for
both sides from the line of fracture on ~15 mm.

Fig. 1. Position of PLLA membrane relative to line of fracture and alveolar
socket after teeth extraction in different clinical cases
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After heating a membrane was laid on an alveolar
bone of mandible, try for its dense contact with
osteoplastic material. After cooling a membrane
was fixed by 4-S pins from RLLA (on the vestibular
and lingual side of jaw), disposing them for both
sides from the line of fracture opposite each other.
Before wound closure we polished harden edges of
membrane by a bone cutter. A mucoperiosteal flat
was mobilized and laid over a membrane, fixed by
U-shaped suture. For realization of such surgical
protocol of mandibular fractures treatment we
utilized Hypro-Oss/Alpha Bio’s «<GRAFT> (Israel)
as osteoplastic material and resorbable plates-
membranes made of PDLLA «KLS Martin Group>
(Germany) width 2,0 -3,0 mm.

Results and their discussion: After the
reposition of bone fragments of lower jaw and their
fixation conducted according to the oftered protocol
with the use of PLLA membrane at all 16 patients
a bite was restored completely, fragments mobility
absented during clinicalmonitoring. The high-quality
and stable fixation was provided due to accordance a
construction to the biomechanics oflower jaw during
a trauma: laying and fixing of dense membrane over
the alveolar bone in the area of functional tension
blocks horizontal divergence of fragments, and
4-S5 pins from PLLA (on the vestibular and lingual
side of mandible), located for both sides from the line
of fracture opposite each other hinder deformation

of twisting and displacement of fragments in a
lingual (cheek) side. A postoperative period passed
without complications, for all of patients removal
of sutures carry out on 7th day after an operation,
recommend ambulatory treatment — after 8 days.
The mouth opening was restored in full volume to
10th day after an operation.

At the clinical examinations in a month and in
6 months the patients did not have complaints,
the union of bone fragments passed by contact
osteogenesis without forming of expressed definitive
callus. It was determined a full reposition and
satisfactory fixation of bone fragments on control
roentgenograms and CT. It was not set repeated
displacement of fragments. In 6 months after an
operation volume of bone tissues in the area of
fracture, defects of alveolar bone and wall of socket
after teeth extraction restored fully. Any cases did
not required additional surgical procedure for the
removing of fixators.

Conclusions: Offered method of intraoral
polymer osteosynthesis with the use of PLLA
membranes for fixing of bone fragments in the
treatment of the uncomplicated and complicated
mandibular fractures reduces traumatic injury of
surgical procedure, provides the reliable fixation
during all period of treatment, promotes anatomic
and physiologic rehabilitation in the optimum
terms.
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MecTo 1 poJib MaIOMHBA3UBHbBIX XMPYPru4ecKknx
TeXHOJZIOrMi B AUarHoCTUKe u 1Ie4eHnmn abaoMuHanbHbIX
TPpaBM C NOBpeXaeHneM noaXxenyno4yHom
)Xenesbl U pa3BUTUEM NaHKpeaTuTa

AHHOT&HHH: B crarpe IIPUBEAEHDI PE3YADPTATbI IPHMMEHEHNS MAAOMHBA3HBHBIX XHUPYPIrHIC€CKHX

METOAMK IIPU MOBPEXKAECHUAX ITIOAXKEAYAOYHOM XKEAE3bl B YCAOBUSIX COYETAHHOM aOAOMHHAABHOMN
i Y

TpaBMbI. MaaouHBa3uBHbIE METOAMKHN HMEIT CBOM IIPEHMMYINIECTBA B ITOBBIIMEHHNH TOYHOCTH

AHWAQrHOCTHKH M YAY4YIICHHH PE3YAbTATOB XMPYPTHIECKOTO BMEIIATEADCTBA, YaCTHIHO 3aMEHAIOT

OTKPbBITbIE OII€PpAlMHN K PACIIHNPAIOT TEXHHMYECKHE BO3MOXXHOCTHU XHMpPYypra.

KaroueBbie cAoBa: a6AOMI/IHaAbH8.5[ TpaBMa, TPaBMa HO,A,)KQAYAO‘IHOI;I JKEAC3bl, AMAIHOCTHKAQ,

ACYCHHNE, MAAOMHBA3NMBHBIC METOAUKH.

MaaovHBa3MBHbIE OIIePATHUBHbIE BMEIIATeAbCTBA
IIOCTENIeHHO CTAHOBSTCS CTAHAAPTOM ITPH IIEAOM PsIAe
XMPYPrUdecKrX 3a00AeBaHHIT, KOHKYPUPYS C TPAAHLIU-
OHHBIMH OTKPBITbIMU onepanusive [ 1; 2]. Oru otan-
YaIOTCSI CYIeCTBEHHBIMU Ae4eOHO-AMArHOCTHYECKIMU
IIPENMYIECTBAMU: ACTAAbHOM BU3YaAU3aIIel, MAAOK
TPaBMaTUYHOCTDIO, COKpAIlleHHeM BpeMeHU HapKo3a,
onepanyu 1 npebbiBanys B cranponape [3; 4. [pu
a6AOMHHAABHOI TPaBMe TIOBPEXKACHIE IIOAXKEAYAOY-
Hoi xeaesbl (IDK) 3HaUMTEABHO YCAOXKHSET AMa-
THOCTHKY M YXyALIaeT IIPOTHO3 AedeHus. B MupoBoit
XUPYPTUH HAKOTIAGH AOCTATOYHbIN OIIBIT IPHMEHEHU S
B 9TUX CAYYasIX AAMAPOCKOIIMYECKUX, SIHAOCKOITHIe-
CKHX, ITyHKITHOHHBIX METOAMK, KOTOpbIe IIPH3HAHBI
9 PpeKTHBHBIMU U 6€30IIaCHBIMHU B PyKaX KBaAUPHUIH-
POBaHHBIX CreUaAncTos [4; S ]. Ilpumenerne Mano-
HHBAa3MBHBIX METOAUK CIIOCOOCTBYeT boAee OBICTPOI
pereHepaniy TKaHeH, yMEHbIIEHHIO KOAIeCTBa Cell-
THYECKUX OCAOXKHEHUI. Ha ceropHsIIHuII AeHb ele
He AO KOHIa BbIICHeHA 3 PeKTUBHOCTb MAAOMHBA3HB-
HbIX METOAUK IIPH TSDKEABIX TPAaBMaX, IIOKA3aHMs K UX
HICTIOAB30BAHHIO M AATOPUTMbI IPUMEHEHHS.

ITeAp HccA€AOBAHHSI — U3YYUTb OCOOEHHO-
CTH NpUMEHEeHHs] MAAOMHBA3UBHbIX OIl€PATUBHbIX
BMEIIATEAbCTB B YCAOBHUSX HEOTAOXKHOMN XUPYPTHH
y HMAIJME€HTOB C 3aKPhITOM TPABMOM IIOAKEAYAOIHOM
KeAe3bl B COCTaBe AOAOMUHAABHOI TPABMBL

MarepHaAbI H METOABI HCCAGAOBAHHS. B pabo-
Te aHAAM3HPOBAAUCH AAHHbBIE IIOAyJeHHbIe ¥ 32 Ia-

nuenTos (cpeaHuit Bogpact — 39,311,64 aer), ro-
CITUTAAM3UPOBAHHBIX IT0 IIOBOAY a0AOMHHAABHBIE
TpaBMsl ¢ noBpexaenueM [DK pasamdHoii cTemnenn.
Pe3yAbTaTbI A€UeHHSI CPABHUBAAY C AAHHBIMU 22 TI0-
CTPAAABIIMX C IIEPBUYHOM AanapoTomueit. CreneHpb
TIOBPEXAEHIS JKEeAe3BI OIIPEAEASIAACH IO MEeXAYHA-
poanoii mkase (AAST) [6]. AAst AMAaTHOCTHKY U Ae-
YeHMUS IPUMEHSIAUCh MAAOMHBA3UBHbIE METOAUKH:
Y3 xoHTpOAMpYeMble IIyHKIIUU 1 AAIIAPOCKOIIH-
Jeckue onepanuu. IIyHKIIMOHHbIe BMelIaTeAbCTBA
poBoAKAH ¢ TToMompio ammapata PIE MEDICAL
SCANNER 1508 ¢ aAeKTpOHHBIM AUHEHHBIM 1 KOH-
BEKCHBIMHU AATYMKaMH dacTtoToit 3,5 u S MI1. Ma-
HUITYASIIIIN OCYIeCTBASIAUCD C IIOMOIIBIO MIA THIIA
Chiba xaau6pa or 20 po 14 G. Buaeoaamapocko-
IINIO TIPOBOAUAH C IIOMOIIBIO CTOHMKHU $upMsl ,Storz”
(TepMaHus) C HCIOAB3OBAHUEM AAMAPOCKOTIOB
C MPsIMOM U CKOLIIEHHOM ONTHUKOM. BMemareAbcTBO
OCYIIIeCTBASIAOCD TI0A S9HAOTPAXeaAbHBIM HAPKO30M,
Jepes3 CTaHAAPTHBIE MOPTHI AaMeTpoMm S u 10 Mm.
IToayueHHBIE pe3yABTAThl 0OpPAOATHIBAAUCH CTATH-
CTHUYECKHU C UCTIOAb30BAaHHEM IporpaMMsl Statistica
(StatSoft).

Pe3yabTaTsl HccAepOBaHms. [lanueHTs! ¢ a6-
AOMMHAABHBIMU TPAaBMAMH I'OCITUTAAM3UPOBAAUCDH
TIPEeNMYIeCTBEHHO B TeYeHHe ePBbIX CyToK (70%).
ITo o6cTOsITEABCTBAM TTOAYYEHHUS TPABMBI IIPEBAAU-
POBAAU AOPOXKHO-TPAHCIIOPTHbIE ITPOUCIIECTBHUS,
M30HeHs], ITAAEHHUS C BBICOTBL. AMArHOCTHYECKIEe
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U AedeOHbIe MAAOVHBA3HBHbIE MAHUIIYASILIUH IIPO-
BOAMAMCD IIPY 0OHapy»KeHUH ¢ moMouibio Y 3M mpu-
3HakoB TpaBMbI IDK ¢ remaTomoit nan pepmenTa-
TUBHbIM IIEPUTOHUTOM, IIPH BBIIBA€HHHU SKUAKOCTH
B 6p10mH0171 IIOAOCTH C IIeABIO CAaHAILIUU IIOCAEAHEN
M ACTTUPAIIU TOKCHIECKOTO BBIIOTA. AedeOHO-AHA-
THOCTHYECKAs TAKTUKA MCXOAMAA M3 TPaBMaTHYHO-
CTH BMEIIATEAbCTBA — BHAYaA€ HMCIOAb30BAAMCH
ITYHKIIMH, 3aTe€M AANapOCKOIHMS K TOABKO IIOTOM, IIPH
HEeO0OXOAUMOCTH, OTKPBITOE BMEIIATeAbCTBO.

ITpu BBIIBAEHHU >KHAKOCTHBIX OOpa3oBaHUI
OIIeHMBAAM MX PadMepbl, KOAUYECTBO, 06beM, opmy,
XapaKTep COAEPKMMOTO, HAAMYHeE KaIICyAbI, OTIpeAe-
ASIAMICh TIOKA3aHUS K MAHMITYASIITMY M BO3MOXXHOCTD
ee TeXHHUYeCKOro ocymectBAeHus. [Tpu 6aarompu-
SATHOM AAS IyHKITMM AOKAAM3AIMH, OTIPEAEASAOCDH
9XOHEraTUBHE OKHO, Yepe3 KOTOPOe MPOBOAMAACH
MaHHUITYASILIMS IO BOOOPa)kaeMO¥ IPSIMOML OT TOUKHU
IPOEKI[H AATYHKA Ha KOXKe A0 obbexTa. [Ipu Ma-
HUITASIIIY U30eraAl IIPOXOXKAEHHUS Iy HKIIMOHHOM
UTABI Yepe3 MOAble M IAPEHXMMATO3HbIe OPTaHbI,
Jgepe3 COCYABI C IIEeAbIO IIPEAOTBPAIeHHUs X ATPO-
TeHHBIX IOBpeXAeHui. I Ipu ycnemnom nposeaeHnn
MaHHMITYASIIIUM KOHEI] KaTeTepa BU3YaAM3UPOBAACS
Ha MOHUTOPE B BUAE TUIIEPIXOr€HHOM AMHUH, B I10-
AOCTH 0OpasoBaHMs. AaAee, C TOMOIIBIO LIMTPHUIIA,
ACITHPHPOBAAH COAEPIKIMOE AASI OOII[eKANHIIe CKIX
U CIIeIMaAbHBIX HccAepAoBaHuM. KaTeTep ¢pukcuposa-
AYL K KOYKe F TIOACOCAMHSIAY K TPYOKe, Yepe3 KOTOPYIO
OCTaTKM MATOAOTMYECKOTO COAEPIKUMOTIO BHITEKAAU
IIACCHBHBIM ITyTeM B eMKOCTb AASI COOPA SKHAKOCTH.

Hapsiay ¢ ApernpoBanueM IyHKIMOHHAS TeX-
HHUKA MOTAQ TPUMEHSATHCA AA CaHalMu odara. [Ipu
IpHM3HAKaX HHPUIIMPOBAHUS COACPIKUMOTrO, IPOBO-
AMAACh CaHAlMA aHTHCENTUKAMM C 9acThIM (ppax-
IJUOHHBIM MAU IPOTOYHO-KAIIeAbHBIM MX BBEACHHU-
eM depe3 karetep. Kpurepusmu adpdexruBHOCTH
METOAMKHU ObIAM: YMeHbIIEHHe YHCAA U Pa3MepPOB
XKUAKOCTHBIX obpasoBanuil mpu Y3 koHTpoAe,
CHIDKEHHE aMUAOAUTHIECKOM aKTHBHOCTH 9KCCYAATa
IIOAYYEHHOTO Yepe3 APEeHaKH, HHBOAIOLH KAUHHYE-
CKUX 1 AA6OPaTOPHBIX MOKA3aTEAE].

IIpu HepocTaTouHOM MHPOpMaTuBHOCTH Y3U
HAY TIOAO3PEHUH Ha MAaCCHBHbBIE Pa3phIBbl OPraHOB
IIPOBOAMAM AANAPOCKONMIO, C HCIOAb30BaHUEM
CTAHAAPTHOTO HAabOpa HHCTPyMeHTOB. Aamapo-

cKomvsi 6bIAa TIePBUYHOM Y 14 mariueHTOB 1 y 8 ma-
ITEHTOB IIOCA€ HEYAQUU ITyHKIJMOHHOTO A€YEHHS.
ITokasaHUSMH K IIePeX0Ay OBIAO OTCYTCTBHE IOAO-
XKUTEABHOM AMHAMUKH OT ITyHKIJHOHHOTO AeYEeHUs
B TeUeHUe ABYX-TpeX AHell, IpH COXpaHeHUHU UHTeH-
CHUBHOTO 60A€BOTO M AHICIIEIITHYECKOTO CHHAPOMOB,
CTOMKOM Iape3e KMIIeYHNKA, TOAOKUTEAbHbIX ITepH-
TOHEAAbHbIX CUMIITOMAX ¥ COXpaHEeHUH MAM HapacTa-
HUU KOAMYECTBA XXUAKOCTH B CBOOOAHO OPIOIIHOM
IMOAOCTH IO AAHHBIM AHaMu4deckoro Y 3. Buagaase
IIPOBOAMAACH TIJATEAbHASI 0030 PHASI AAIIAP OCKOIIHS
C AETAABHOM OLI€HKOM OPTaHOB BEPXHEIO U HIDKHEI O
aTaXKell OPIOMIHOI TOAOCTH, TAPHETAABHOM U BUCIe-
PaABHOM OPIONIMHBI, Tenaro-OMAMAPHON U racTpo-
AYOAEHAABHOM 30H C IPHUIIEABHBIM BbIIBACHHEM
IPSIMbIX ¥ KOCBEHHBIX AAITAPOCKOMMYECKHX IIPU3HA-
xoB nospexxaerns I DK nau ocrporo mankpearura.
Oco60e BHIMaHHe yAEASIAOCH BU3YaAH3aI[HHU BHIIIOT
B OPIONIHOM IIOAOCTH, €r0 XapaKTepy, KOAUYEeCTBY,
Aokaausanun. OLieHMBaAU Takke HAAUYHE APYTOM
YPIeHTHOM XUPYPIHYeCKOM IMTATOAOTHH, BO3MOXKHO-
CTH OIIepPaTUBHOIO BOCCTAHOBAEHHS II€AOCTHOCTHU
OpraHOB U TAKTHKU BMeIIATeAbCTBA. B cAydae Heob-
XOAUMOCTH, AASL CAHAILIUHM TOKCHYECKOTO 9KCCYAATA,
YCTaHABAMBAACS AOTIOAHUTEABHBIH OPT IO CPEAUH-
HOM AMHHU B 00AACTH 3MUracTpus. Apyrue mopTsl
YCTaHABAMBAAUCDH B 3aBUCHMOCTH OT AOKaAM3aLUU
U XapakTepa nopaxenus. Fcnoap3zosaarcy MaHuUITy-
AATOPBI AASL CMellleHHsl BHYTPEHHHUX OPTaHoOB C Iie-
ABIO Ay4Illel BU3yaAU3AIHY IIOBPXKAEHHDBIX 30H, AAS
APeHHPOBaHUS U 0becriedeH s AAeKBATHOM CaHAI[N
OPIONIHOM ITOAOCTH, ITyHKIJHOHHBIE UTABI AASI ITyHK-
ITMY U CAHALIUM CAABHUKOBOM CYMKH B CAyYae BbIsB-
A€HUS HAIIPSDKEHHOTO OMEHTOOYPCUTA, HAU TPYOKU
aCIMpaTopa-uppUraTopa AAS IPOMBIBAHUSA U OTCa-
CBIBAaHUS 9KCCYAATA U3 OPIONIHOM MOAOCTH. ApeHa-
XU B OPIOIIHOF IIOAOCTH OCTaBASIAMCH Ha 3—6 AHET],
HAM XK€ AO TIpeKpalleHuUs BbIACAEHHUS II0 HUM 9KCCy-
AaTa. JTO MO3BOASIAO IIPU COXPAaHEHUH aAeKBAaTHO-
CTU APEHHPOBAHHS IIPEAYIIPEAUTh BTOPUYHOE HH-
¢unupoBaHue GPIOIIHOM OAOCTH Yepe3 APEeHAKH.

baaropaps MaAOMHBa3HBHBIM METOAMKAM AOCTH-
raaach 60Aee TOUHas AMATHOCTHKA, MEHBILIHNI 06 beM
OIlepaljiOHHOM TPaBMbl, COKpalljeHHe BpeMeHH Ipo-
BepeHus onepanuit (58,6+3,6 Mun. — 85,3+8,2 Mun.
TP AQNAPOTOMUSX). DTH MOKA3aTEAH OTPAKAIOT
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ob1ee cOCTOsIHIE OOAPHOTO U KOPPEAUPYIOT C AAH-
TEAbHOCTDIO M TPABMATHYHOCTHIO oneparuu (r=0,56,
p<0,05), a Taxxe BeanunHo#t kposonorepu (r=0,38,
p<0,05).

IToxasaHUSIMU K KOHBEPCHU B AAIIAPOTOMHIO
B HaIei paboTe ObIAN: HAAMYHE )KUAKOCTHOTO 00-
Pa3oBaHHs 3HAYUTEABHOTO 00beMa, TAOXO APeHHU-
PYEMBIX C I'yCTBIM THOMHbBIM UAM THOMHO-HEKPO-
THYECKUM COAEPKHMBIM, IOAYYEHHE >XHAKOCTH
HMHTEHCHUBHO IeéMOPPAarn4ecKoro Xapakrepa, yKa-
3BIBAIOIIE HA IPOAOAXKUTEABHOE KPOBOTEUEHHe,
OTCYTCTBHE IOAOXKHUTEABHON AMHAMHUKH B 00IIieM
cocrosiHuu 60AbHOTO 1 Ha Y3M KoHTpOoAe. [Tpu 06-
Hapy>KeHUH MACCHBHbIX IIOBPEXXAEHUI ITapeHXUMa-
TO3HBIX OPTaHOB, P OHUKAIOIIHX IIOBPEXAEHHI I10-
ABIX OPTaHOB, PACIPOCTPAHEHHBIX HANIPSDKEHHBIX
3a0PIONIMHHBIX TeMATOMAaX, HEKPO3axX 1 3aTeKaHHU-
ax B mpoeknu ITDK raxoke ocymecTBasiaach KOH-
Bepcusi. AloOble COMHEHHS ITO IOBOAY IIPOAOAXKeE-
HMSI MAAOMHBA3UBHOTO BMEIIATEAbCTBA PEIIAAUCDH
B IIOAB3Y AQIIapOTOMHH.

Taxum 06pasoM, B poriecce AedeHusI MOCTpa-
AQBIIUX C aDAOMHHAABHBIMU TPAaBMaMHU C IIOBPeX-
AerneM IDK MaronHBasHBHbBIE METOAMKU HAPSAY
C OTKPBITHIMH OII€PAlJUsMHU BHICTYIIAAM B KaueCTBe
KOMIIA€KCHOI'O MHCTPYMEHTA AASl AOCTYDKEHMS OIl-
THMAAbHOTO Pe3yAbTaTa B PaMKaX TaKTHKH MHOTO-
9TAITHOTO XMPYPTUIECKOTO KOHTPOAS: OT HAMMEHee
AO HarboAee TpaBMaTHIHOTO. BAaropapst MaAouHBa-
3UBHBIM METOAUKAM MOXKHO OBIAO MUHUMHU3HPOBATh
OIEPAlIMOHHYI0 TPaBMY U AOIOAHATDH OTKPBITHIE
OIlepaIjOHHBIe Ae4eOHBIX MAaHUITYASILIUH.

BbiBoAbI. B GoApmIMHCTBe cAydaeB abAOMU-
HAABHOM TpaBMbl ¢ mopakeHneM I DK moxxHO mpu-
MEHUTbh MAAOHMHBA3HUBHbIE METOAUKH, KaK C AAaTHO-
CTUYECKOM, TAK U C Ae4eOHOM LIeADIO. baaropaps um
IIOBBIIIAETCS AMATHOCTUYECKask UHPOPMATHBHOCTD,
pacmmpseTCs TeXHUIeCKUI AUAIIa30H ONePaTHBHbIX
BMeIIaTeAbCTB. VIcImoAb30BaHe MAAOMHBA3HUBHBIX
METOAMK BEAET K YMEHDUIEHHIO AAUTEABHOCTH OIle-
panyy, CHIDKEHHUIO TPAaBMaTU3al[ U1 TKaHEN ¥ KPOBO-
IOTEPH.
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Osteosynthesis unilateral plural shaft fractures
of bones of a hip and a leg at associate to a
trauma of a stomach and retroperitoneum

Abstract: The purpose of research — the comparative analysis of methods of an osteosynthesis,
time of carrying out at patients with plural unilateral shaft fracture of the hip and leg associated with
the trauma of the stomach and retro peritoneum.

Methods. With 2006 on 2012 the author 93 patients with plural unilateral shaft fracture bones
of the hip and leg associated with the trauma of the stomach and retro peritoneum were observed.
Men — 79 (84,9%), women — 14 (15,1%). 76,3% of victims were able-bodied age (21-60 years). A
principal cause of a trauma at 88 (94,6%) victims — road and transport incidents. Right-hand dam-
age is marked at 51 (54,8%) victims, left-hand — at 42 (45,2%). The closed crises it is marked at 32
(34,4%) victims, crisis of a hip at 11 (11,8%), bones of a shin 21 (22,6%). Open crises it is marked
at 61 (65,6%), from them a femur — at 19 (31,2%) victims, bones of a leg — at 42 (68,8%), were
classified on scale Gustilo R.B., Anderson J. T. (1976). 36 patients were treated by a conservative
method, 57 the operative osteosynthesis is made.

Results. 6 patients it is made relaporotomy, at 4 patients because of earlyloading — a floor of a DCP
plate on a hip which were it are removed, made reosteosynthesis by intramedullar nail and the frame
apparatus, pin an osteomyelitis — 8 (S hip, 3 leg), the delayed union of bones of a leg — 9, mixed
contracture a knee joint — 12 (7 — operative, S — non-operative) patients. The remote results are
appreciated on scale Jonner R., Wruhs O. (1983). At patients treated a skeletal extension method: ex-
cellent — 19, good — 9, satisfactory — 8 (an average estimation — 4,3 ). An operative osteosynthesis:
excellent — 31, good — 7, satisfactory — 11, unsatisfactory — 8 (an average estimation — 4,1).

Conclusions. Patients with plural unilateral shaft fracture bones of the of the bottom finitenesses,
associated with the trauma of the stomach and retro peritoneum should be observed and treat-
ed in versatile hospitals or branches associated traumas, with the stipulated established posts. Where
alongside with antishock treatment and surgical interventions, under vital indications, it is necessary
to impose skeletal extension which is one of factors of antishock treatment and also an effective in-
dependent method of conservative treatment, and serves, necessarily, as preparation of the patient
for the further operative osteosynthesis. From methods of an operative osteosynthesis a choice for
metallic construction, allowing to receive a steady and stable osteosynthesis, early activity and de-
velopment of movements in both segments from victims.

Keywords: a polytrauma, unilateral shaft fracture of the bottom finiteness, an osteosynthesis,
damages of bodies of a stomach and retro peritoneum.

Introduction In the literature many works [1; 3; 5] are de-

Associate the closed trauma of a stomach voted to a question of treatment of unilateral crises
and various segments of the omopao-impellent de-  of a femur and bones of a leg. However till now
vice concerns to a category of the complex damages  there is no common opinion be relative the most
demanding rendering of the emergency help. rational tactics of treatment of such crises. Tactics

15



Section 1. Clinical medicine

treatment is even more various at associate trau-
mas abdomen cavities and retro peritoneum spaces
and unilateral crises of the bottom finiteness. One
authors prefer conservative treatment, others at
failure of conservative treatment resort to opera-
tive. The third — apply a combination of operative
methods with conservative [2]. However the ma-
jority of authors [4; 5] count a method of a choice
operative treatment.

Weight of a condition of patients is caused by
a combination of damages of bones of various lo-
calization and internal bodies, and also a traumatic
shock. Symptoms of a developing traumatic shock,
frequently, veil a clinical picture of damage of bod-
ies of a belly cavity that can serve as the reason of
diagnostic mistakes. Quite often weight of damage
of bodies of a abdomen cavity in a combination to
damage of finitenesses both other bodies, and fabrics
happens correct diagnostics and in time the carried
out operative treatment is so great, what even, unfor-
tunately, does not give desirable effect.

Diagnostics of damage of internal bodies at the
closed trauma of a stomach combined to damage
of the support-mowing apparat, is rather difficult.
The typical picture of an intrabelly bleeding is un-
easy for differentiating with displays of a traumatic
or spinal shock. Well-known clinical symptoms of
a sharp stomach at patients with a polytrauma are
characterized by extreme inconstancy. Radiological
research, because of special weights of a condition of
the victim, is not always feasible and cannot resolve
all problem of diagnostics. Ultrasonic inspection not
always, unfortunately, possible to reveal a pathol-
ogy of bodies of a stomach of traumatic character.
In such cases the emergency laparoscopy which has
been lead{which has been carried out} with the di-
agnostic purpose which allows to refuse, sometimes,

to the surgeon from unnecessary laparotomye has
crucial importance.

The purpose of research: the comparative analy-
sis of methods of an osteosynthesis, time of carrying
out at patients with plural unilateral shaft crises of
bones of a hip and a leg associate with a trauma of a
stomach and retro peritoneum spaces.

Materials and methods

For the period with 2006 for 2012 we observed
93 patients with plural unilateral shaft crises of
bones of a hip and a leg, associate with a trauma
of a stomach and retro peritoneum spaces, treat-
ed in versatile State Clinical Hospital N¢ 3. Among
them men was 79 (84,9%), women — 14 (15,1%).
The majority (76,3%) victims were able-bodied age
(21-60 years). A principal cause of a trauma at 88
(94,6%) victims were road and transport incidents.

Within the first hour from the moment of a
trauma it is hospitalized 61 (65,6%) the victim, up
to 124 — 16 (17,2%), up to 241 — 9 (9,7%). 7
(7,5%) patients are transferred from regional hospi-
tals within one week from the moment of reception
of a trauma.

Right-hand damage is marked at 51 (54,8%)
victims, left-hand — at 42 (45,2%). The closed cri-
ses it is marked at 32 (34,4%) victims, crisis of a hip
at 11 (11,8%), bones of a shin 21 (22,6%). Open
crises it is marked at 61 (65,6%), from them a fe-
mur — at 19 (31,2%) victims, bones of a shin — at
42 (68,8%).

Open damages on classification Gustilo R.B,,
Anderson . T. [7] were distributed as follows:
type I — 26 (42,62% from the general number of
open crises), type Il — 19 (31,14%), type I1la— 10
(16,39%), type I1Ib — 6 (9,83%).

For definition of character of crises we used clas-
sification AO/ASIF (tab. 1).

Table 1. — Character and localization of crises (on classification of AO/ASIF)

Segment hip leg Total

Crises Abs. % Abs. % Abs. %

1 2 3 4 S 6 7
Type A2.1 15 16,1 18 19,4 33 17,7
A2.2 12 12,9 8 8,6 20 10,8
A23 9 9,7 10 10,7 19 10,2
Type B2.1 18 19,4 18 19,4 36 19,4
B2.2 9 9,7 12 12,9 21 11,3
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1 2 3 4 S 6 7
B2.3 10 10,7 7 7,5 17 91
Type C2.1 11 11,8 11 11,8 22 11,8
C22 6,5 6 6,5 12 6,5
C23 3 3,2 3 3,2 6 3,2
Total 93 100 93 100 186 100
segment

The admition acted patients were stacked in
reanimation branch where the damage appeared
necessary inspection and the corresponding
help. Doctors of different structures (surgeons,
traumatologists, neurosurgeons, urologists, oto-

laryngologists, ophthalmologists, etc.) were in-
volved.

The carried out surgical interventions in abdo-
men cavities under vital indications at patients ob-
servable by us are resulted in table 2.

Table 2. — Dependence of weight of a trauma on localization of damage and the surgical operations
which have been which have been carried out in abdomen of a cavity and retro peritoneum

Ball Damages of bodies of a stomach and retro peritoneum spaces

. D Break
Points on Damage amage Break ofa | Damage ofa | Damage of | Break mes- .rea

RTS , parenchima , , , of intes-

kidneys ) bladder liver a liver enterium ]
kidneys tines

7-8 3-3,22% 9-9,67% 27-29%

9-10 5-5,37% 19-20,4%

11-12 18-19,35%

13-14 12-12,9%

Total 93-100%

At carrying out by surgeons of operative inter-
ventions abdomen cavities and retro peritoneum
spaces, traumatologists under indications and a
condition of the patient, in parallel or consistently,
were made a toilet of wounds (type I) or their pri-
mary surgical processing (type II and is higher).

In a question of a range of time of carrying out of an
osteosynthesis damaged with associate a trauma of
a stomach and the support-mowing apparat, accord-
ing to the literature, do not have common opinion
that is visible from table 3.

Table 3. — Range of time of carrying out of an osteosynthesis

The first 2 days
(the period of primary indemnification)

Ohotskij V.P. et al. [6], Heuwinkel et al.
[8].

Not earlier than 8 days after a trauma
(the period of proof indemnification)

Ibrohimov G.L et al. [3], Kapustin P. ®.
et al. [4], Krettek et al. [9]

Parameters objective choice of optimum time for an early
osteosynthesis plural and associated crises does not exist

Sterk etal. [11]

At a choice of a method of an osteosynthesis
the general condition of damaged, presence of an
accompanying trauma and a shock, age of patients,
character of crisis, extensiveness of damage of soft
fabrics (tab. 4) was taken into account.

Patients observable by us have been subdivid-
ed into 2 groups, the group “A” — which has been ap-
plied a conservative method of treatment and group
“B™- by which the operative osteosynthesis is applied.

From 93 patients with associated a trauma of
a stomach and fracture of femurs and bones of a leg
skeletal extension treated 36 damaged. The basic in-
dications for conservative treatment counted: young
ageatagood or satisfactory parity of fragments, senile
age on a background of cardiovascular insufficiency,
and also heavy accompanying damages of internal
bodies. From them double extension — for con-
dylus a femur and for a calcaneal bone, treated
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24 patients. 12-tu the system of skeletal exten-
sion has been imposed by the patient on a hip,
and a leg, because of insignificant displacement
of fragments, fixed by a plaster bandage. Skeletal
extension carried out dempfer in [ 5] way on trunk
Béler or the device of the author (the patent Ne I
990161 « The Device for treatment of crises and

dislocations of bones of the bottom finiteness and
development of movements in joints>, 1999). The
device enables to develop movements in knee and
hip joints, not removing skeletal extension. Gips
plaster fixing imposed through 1,5-2 months, af-
ter full healing abdomen wounds and occurrences
clinical union, not removing extension.

Table 4. — Treatment of patients with plural unilateral shaft fracture of bones of a hip
and a leg associate with a trauma of a stomach and retro peritoneum spaces

Methods Group "A” s Total
treatments| Conservative Gr.oup B
Operative treatment abs %
on togro- treatment
ups A plate Fram apparate

Skel- . uc? T > ) %

eton Gips % 6 E 2 _fé glg & g _*.;\ E )

exten- | plaster 2 2 = 2 8 K 2 TEl T A

sion < S g: = CE £ 5|7
Segment O el Z
32 Hip
A2.1 9 - 4 | 2 | - - 1 1 -1 -1 =115 161
A2.2 8 - _ o2 o T oo oo 2 T2 129
A2.3 S - - - - - - 4 - - - 9 1|967
B2.1 9 - - - - - - 7 - 1 1 18 | 19,3
B2.2 2 _ ~ 1 2 - 1T -1 -1 -135 T10]107
B2.3 3 - — 1 - - - 2 - - 3 9 1|967
C2.1 _ _ 1| - | -T2 - 18| - |11 118
C2.2 - - ~ o oo 1T =T -1T214 16 |64s
C2.3 - -~ - - - - - - 3 - - 3 |3,22
42 Leg
A2.1 S - — 2 — 2 1 1 - - - 11 11,8
A2.2 2 1 - - 1 - 2 - - - 7 7,52
A2.3 3 8 — 1 - — — 3 — - - 15 | 16,1
B2.1 9 _ -2 1 | 6 | - | — | - 18193
B2.2 4 _ _ _ 1 3 - - - 12129
B2.3 1 3 - 1 1 - 1 3 - — — 10 | 10,7
C2.1 - - - 1 1 2 1 6 - - - 11 11,8
C2.2 — - - 1 - 1 2 - — - 6 6,45
C2.3 - - - - - - - - 3 - - 3 | 3,22
Total 93 | 100

At §7 patients operative intervention on an osteo-
synthesis of bones was carried out on deducing vic-
tims from a shock, after surgical interventions in
abdomen cavities and retro peritoneum, and stabili-
zation of the general condition. 3 (3,2%) the patient

with open shaft fracture of bones of a hip and a leg
association with a separation of a kidney (1 patient),
an intestines and a liver (2 patients), fixing of both
segments is made by frame apparatus pain-screw in
the emergency order. 54 patients (58,1%) have been
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executed by the rest in the deferred order (later 10~
14 day from the moment of a trauma). Indications to
operative treatment were, basically, absence of contra-
indications to him, and the consent of the patient to
an operative osteosynthesis.

The osteosynthesis of bones of a hip and leg on
bone plate, was carried out to patients with fracture of
type A, B. With a fracture line of a break in m/3 shaft,

bones of a hip, were fixed intramedullar nail by entered
retrograde, with the frame apparatus pain-screw. At
open fracture, and also what because of a wound of
a stomach, it was undesirable to impose a gips plas-
ter bandage, an osteosynthesis was carried out frame
apparatus Ilizarov or a frame apparatus pain-screw
a hybrid (on the basis of frame apparatus Ilizarov),
that is shown in table S.

Table 5. — Kind of an osteosynthesis at patients with plural unilateral diafysis fracture a
hip and leg associate with a trauma of a stomach and retro peritoneum spaces

Amount
Ne Segment )
of patients

Hip Leg abc %
1 | Plate Screw — pin fram apparat 7 12,3
2 Plate Plate 6 10,5
3 | Nail + Screw — pin fram apparat Plate 8 14,0
4 | Nail + Screw — pin fram apparat Screw — pin fram apparatllizarov 7 12,3
S | fram apparat Ilizarov Plate 7 12,3
6 | fram apparat Ilizarov fram apparat Ilizarov 8 14,0
7 | Screw — pin fram apparat Ilizarov Plate 7 12,3
8 | Screw — pin fram apparat Ilizarov fram apparat Ilizarov 4 7
9 Screw — pin fram apparat Screw — pin fram apparat 3 53

Total 57 100

Atfracture proximal and distal (h/3 and d/3) shaft
hips at S patients are applied dynamic compression
plates — screws — DCS, on bones of a leg — plates
of the form of a maple sheet at 6 and “T”-standard
at 7 operation, achieving the steady and stable osteo-
synthesis allowing in the postoperative period to do
without of gips plaster fixing. With fracture m/3 di-
afysies hips at 4 patients the osteosynthesis is made
dynamic compression plates DCP, and at 4 — a plate
of the author (the patent N2 980094 « The Device on
bone fixings », 1998), on a leg plate DCP at 8 and a
plate of the author at 7 operation.

Results:

It has been made 6 patients relaporotomy, 2 pa-
tients in 2,5 months, because of a breaking of a plate
of AO system on a hip, it is made reosteosynthesis
by intramedullar nail with the frame apparatus, pin
an osteomyelitis has developed at 8 (5 hip, 3 leg) the
delayed union of bones of aleg — 9, mixed contrac-
ture a knee joint — 12 (7 — operative, S — non-
operative) patients. The remote results of treatment

have been appreciated on classification Jonner R.,
Wruhs O. (1983 [8] (table 6).

Table 6. — The remote results of treatment of observable patients

G R O U P “A” G R (0] U P “B”

Excel- Fai Excel- Fai P
Criteria xee Good . are Poor xee Good . are . oor

lent hip leg lent hip leg | hip leg

1 2 3 4 S 6 7 8 9
1. Infection none none none none none none 3 3
2. Delayed none none none none none none none
union
) 3 2

3. Nonunion | none none none none none notes none
4. Reostheo- none none none none none none 2
syntes
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1 2 3 4 S 6 7 8 9

S. Neurovas- | none none none none mini- none none
cular injury mal
6. Deformity | 0°-5° 6° Varus to Varus | Varus | Varus | Varus1S5° | Varus>
Varus/valgus 15° tol0° to 5° to 8° 20°
7. Pro/recur- | 0°-5° none none >20° none none none none
vatum
8. Rotation 0°-5° none none >20° none none none none
9.Shortening | 0-SMM | 6 MM 18 mm >20MM | SmMm 9 MM 20 MM > 20 MM
10. Mobility
Knee 90% | | t0575% | <75% |t0o90% | to80% | to75% 75%
Ankle >80%
Subtalar
11. Pain none P er'1- moderate signifi- none per'1- moderate signifi-

odic cant odic cant

. lame- . lameness
. occasional i nor- occasional .
12. Gait normal | normal ness sig- normal signifi-
lameness . mal lameness
nificant cant
Results ex-
cellent (5) 19 31
Good (4) 4 S 4 3
Fair (3) 4 4 7 4
Poor (2) 0 5 3
Ave'rage esti- 43 41
mation
Conclusions with a trauma of a stomach and retro peritoneum

1. Patients with plural unilateral crises of bones of
a hip and aleg associated with a trauma of a stomach
and retro peritoneum spaces should be observed and
treated in versatile hospitals or branch associated
traumas with the stipulated established posts.

2. Atreceipt of patients in a hospital with the above-
stated damages, alongside with antishock treatment
and surgical interventions, under vital indications, it is
necessary to impose skeletal extension which is one of
factors of antishock treatment, and serves as preparation
of the patient for the further operative osteosynthesis.

3. At an emergency osteosynthesis the frame
apparatus osteosynthesis is shown.

4. An operative osteosynthesis, with plural
unilateral fracture of bones of hip and leg associated

spaces, on our supervision, it is necessary to carry
out after surgical interventions and stabilization of
the general condition of the patient.

5. Theindication to an operative osteosynthesisis
absence of contra-indications to it and the consent
of the patient.

6. From methods of an operative osteosynthesis
at patients with plural unilateral shaft fracture
bones of a hip and a leg associated with a trauma of
a stomach and retro peritoneum spaces a choice for
metallic construction, allowing to receive a steady
and stable osteosynthesis, early activity and early
development of movements in both segments from

damaged.
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Abstract: Introduction. Over 50% of population are found to suffer from vitamin D deficiency.
Vitamin D deficiency in Europe, Northern Europe, especially in elderly people, was revealed by

21



Section 1. Clinical medicine

many epidemiological studies. Insufficient vitamin D intake was detected in the population of the
North America and Eastern Europe, comprising only 50% of vitamin D daily recommended dose.

Materials and methods. 134 males aged 45-80 were included in the research. None of the research
participants were taking any vitamin D supplements or other supplements containing vitamin D. Se-
rum vitamin D level ((25 hydroxylvitamin D: 25 (OH)D) was measured in all the participants and
the amount of vitamin D taken with the diet was determined. The participants’ height and weight
were measured to calculate BMI and a survey on the amount of vitamin D consumed with food was
conducted.

Results. Insufficient vitamin D intake was detected in 78,4%, vitamin D deficiency with conse-
quent low vitamin D serum level — 94,1%. The mean data: vitamin D in food — 6,9 pg, 25 (OH)
D — 16,9 ng/mL, BMI — 28,1 kg/m?, age — 59,4 years. The amount of vitamin D in food statisti-
cally reliably directly correlates with serum vitamin D level (r=0,961; p=0,01), there is also an in-
verse correlation with age (r=0,226; p=0,009). Vitamin D serum level correlates inversely with age
(r=0,184; p=0,033). No statistical reliable correlation was found between serum 25 (OH) D levels
and BMI. The major dietary sources of vitamin D are fat-rich sea fish, eggs, and dairy products.

Conclusion. Both insufficient intake of vitamin D with food and low serum level were marked in
males of advancing age — 94.1%. Serum vitamin D level directly correlates with vitamin D intake.
No statistically significant correlation among vitamin D levels, vitamin D in diet or BMI were found,

although there was inverse correlation with age.

Keywords: 25-hydroxy-D3 vitamin, 7-dehydrocholesterol, dietary sources, body mass index

(BMI).

Introduction

Vitamin D deficiency rickets in children and
osteomalacia due to Calcium malabsorption in
adults were long thought to be the only manifesta-
tions of vitamin D deficiency [1, 1629-1637; 2].
However, nowadays vitamin D deficiency has been
linked to the development of such chronic diseases
as osteoporosis, multiple sclerosis [3, 2832-2838],
cardiovascular diseases and cancer [4, 39-48].
Many types of human body tissue have vitamin D
receptors, the ability to synthesize a-hydroxylase,
and, moreover, vitamin D itself. Nevertheless, the
amount of vitamin D needed to provide the opti-
mal health is still discussed by many researchers
and clinicians. They consider both higher amounts
and limits of normal 25 (OH)D serum level from
50 and over 75 nmol/mL necessary to prevent vi-
tamin D deficiency and insufficiency [5, 542-550;
6, 53-58]. Healthy adult individuals get the most
of their vitamin D from exposure to sunlight [1,
1629-1637]. With a diet vitamin D is obtained in
limited amount [7, 1678—1688]. Therefore, season-
ality [8, 860-868], latitude [9, 693-701], and life

style are the factors expected to affect vitamin D. In
the Northern European countries vitamin D synthe-
sis from the sun light is insufficient due to several
factors. The population tend to stay indoors in the
light period of the day. In the northern latitudes (57
°) cyclones taken away sea air masses from the At-
lantic Ocean, in the warm seasons it results in foggy
and rainy weather [10,1287-1290]. For instance, in
Scotland (the higher latitudes) the highest 25 (OH)
D serum level is below 16 ng/mL compared with
other UK population [8,260-268; 11,2461-2472].

Latvia is located in the northern latitudes 55° -
58°, therefore, the sunlight waves of 260-320 nm
nedeed for vitamin D synthesis in the skin can not
reach the Earth between the end of November and
the beginning of February [12, 14-18]. In the re-
cent years vitamin D deficiency in adults has been
recognized as a nutritional problem in the USA. The
results from the National Health and Nutrition Ex-
amination Survey of 2000-2004 showed that over
10% males and 15% females suffer from moderate vi-
tamin D insufficiency, that was defined as serum 25
(OH)D3 < 15 ng/mL. [13, 1519-1527].

22



Dietary sources of vitamin D and seasonal variations of 25 (OH) vitamin D serum levels in men over 45 years of age in Latvia

The aim of the study. To determine dietary
sources of vitamin D, prevalence of vitamin D de-
ficiency and insufhiciency in male population over
4S years of age in Latvia. To determine whether
there is any correlation between vitamin D intake,
its serum level, BMI and age.

Materials and methods

The research was conducted between
26.10.2012 and 18.04.2014. The majority of the re-
search participants included lived in the urban areas.
Influence of UVB radiation was taken into consider-
ation depending on the season.

Inclusion criteria:

— Male gender

— Between 4S5 and 80 years of age

— Absence of oncology in familial history

— Live at home, consume simple food

Exclusion criteria:

— Vitamin D supplement intake, as well as di-
etary supplements containing vitamin D

— Oncology diseases

— Chronic kidney disease

— Chronic liver disease

— Diarrhoea

Biomedical research. Quantitative research meth-
od was implemented. ,Food Consumption Frequen-
cy Questionnaire” was used as a research instrument.
This method has been used in many research works,
to detect vitamin D insufficiency. Vitamin D in dietary
sources (pg/100g) was measured by means of the
questionnaire. The German Nutrient Database BLS
(Bundeslebensmittelschliissel) of the Max Rubner-
Institut was implemented in the research.” Food safety,

animal health and environmental research institute”
(BIOR) program was used for the data processing of
the dietary frequency questionnaire.

Vitamin D (25 hydroxylvitamin D 25 (OH)D)
serum level was measured by the immunchemilumi-
niscence method (Liaison). Mild vitamin D insuf-
ficiency was designated if 25 (OH)D serum level
was < 30 ng/mL, moderate vitamin D insufficiency
between 20 and 29 ng/mL, pronounced vitamin
D insufficiency from 10 to 20 ng/mL, and vita-
min D deficiency, if 25 (OH)D serum level was <
10 ng/mL. Vitamin D toxicity starts at 25 (OH) D
serum level > 150 ng/mL. The data were processed
by ,Food safety, animal health and environmental
research institute” (BIOR) program, Excel 2010,
IBM SPSS 21.0.

Results

158 males were included in the research, of
whom 24 were excluded due to oncology diagnosis
—prostate cancer. Vitamin D level was measured in
134 males.

The mean age of the males included in the re-
search was 59,4 * 8,4 years. 31,3% were younger
than SS years. The mean BMI was 28,1 + 3,9 kg/ m?
(20-41kg/m?). Obesity (BMI > 30) was detected in
27,6% of males, increased weight was observed in
50,7% of cases.

The mean daily vitamin D amount consumed
with the diet was 6,9 * 5,2 pg (276 + 208 IU), the
minimal amount of vitamin D — 0,2 ug (8 IU), the
maximal — 30 pg (1200 IU). The demographic
characteristics of the research participants are re-
flected in the Table 1.

Table 1. — Demographic characteristics of the respondents (levels
of vitamin D serum and dietary vitamin D, BMI)

Characteristics of the research participants n (%)

1 2
Number 134 (100)
Age, years
45 -55 42 (31,3)
55-65 57 (42,5)
>65 35 (26,1)
BMI (kg/m?)
19-24,9 29 (21,6)
25-29,9 68 (50,7)
>30 37 (27,6)
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1 2
25 (OH)D measured seasonally
Autumn 85 (63,4)
Spring 49 (36,6)
25 (OH)D serum level (ng/mL)
<10 (deficiency) 32(23)9)
10-20 (pronounced insufficiency) 69 (51,5)
21 —29 (moderate insufficiency) 25 (18,7)
> 30 (normal limit) 8 (6,0)
Vitamin D in diet ug (IU)
<5 (20010) 64 (47,8)
5-10 (200 -400 IU) 41 (30,6)
10-15 (400-600 IU) 19 (14,2)
>15 (> 600 IU) 10 (7,5)

The mean vitamin D 25 (OH)D serum level
was 16,9 + 7,6 ng/mL (2,2-43,2 ng/mL). Vitamin
D deficiency was observed in 23,9% (n=32),
pronounced insufficiency in 51,5% (n=69),
moderate insufficiency — 18,7% (n=25) and only in
6% of males (n=8) vitamin D level was within
normal limits.

Vitamin D serum level was measured from
September to April. Depending on the season

Autumn

two groups were made: the autumn (September,
October, November) and spring (March, April,
May). In 63,4% (n=85) vitamin D serum level
was measured in the autumn and 36,6% (n=49) in
spring. The mean vitamin D serum level measured in
autumn was 17,5 + 7,6 ng/mL (4,8-43,2 ng/mL),
and in spring -15,8 £ 7,7 ng/mL (2,2-39,3 ng/mL).
Distribution of vitamin D serum level in the spring
and autumn is reflected in the Fig 1.

Seasons

Spring

207

Number

T T T T ) 1 T
000 10,000 20,000 30,000 40,000 50000 000 10000 20000 30,000 40,000 50,000

Serum 25 (OH)D3 ng/mL

Fig. 1. Vitamin D level distribution histogram in the spring and autumn

The average amount of vitamin D consumed
with herring -3,5 pg (140 IU) daily (0-20,7 pg/d),
salmon — 2,6 pg (104 IU) daily (0-30 pg/d), eggs
-0,5 pg (20 IU) daily (0-S pg/d), daily products:

butter 0,2 pg (8 IU) daily, sweet cream 0,12 pg (SIU)
daily, mackerel — 0,14 pg (6 IU) daily (0-4,5 pg/d),
that shown in the Table 2.

24



Dietary sources of vitamin D and seasonal variations of 25 (OH) vitamin D serum levels in men over 45 years of age in Latvia

Table 2. — The average amount of vitamin D in various products (ug/100g product)

Vit Domoune W& | N | Minimal | Maximal | Average (SD) | U | (%)
Salmon, raw 133 0 30,3 2,6 (1,4) 104 36,5
Herring, pickled 126 0 20,7 3,5(2,8) 140 49,2
Mackerel, smoked 122 0 4,5 0,14 (0,09) 5,6 2,8
Egg, boiled 120 0 5,0 0,5(0,3) 20 7

Butter 93 0 1,0 0,2 (0,08) 8 2,8
Sweet cream 18 0 0,8 0,12 (0,18) 4,8 1,7

SD — standard deviation, IU- international unit.

The average level of energy intake in the par-
ticipants of the research was — 3380,2 kcal +
1084,9 (1287,9-7175,0 kcal): in males over 45—
55 of age — 3341 £ 119 kcal/daily (95% CI), 55—
65 years of age — 3041 + 112 kcal/daily (95% CI),
and over 65 years — 2546 +154 kcal/daily (95%
CI). The daily intake of carbohydrates was -345,0
+ 131,6. The amount of carbohydrates consumed

(102,2-760,5 g/d), proteins — 154,8 62,3 g daily
(61,2-415,8 g/d), fats — 148,3 + 56,7 g daily (53,5~
333,7g/d), ,ballast” substances — 28,6 + 12 g daily
(2,6-56,9 g/d). The average intake of polyunsatu-
rated fatty acids was — 20,4 + 10,8 g/daily, mono-
unsaturated fatty acids -3,3 £ 5,1 g/day, saturated
fatty acids — 22,3 + 13,6 g/d. All the data have been
reflected in the Table 3.

Table 3. — Mean nutritional value (g.) and total energy (kcal)

Min. Max. Mean (SD) E%
Energy (kcal) 1287,9 7175,0 3380,2 (1084,9)
carbohydrates (g) 102,2 760,5 345,0 (131,6) 53
proteins (g) 61,2 415,8 154,8 (62,3) 24
fats (g) 53,5 333,7 148,3 (56,7) 23
,ballast” substances (g) 2,6 56,9 28,6 (12,0)
polyunsaturated acids 3,7 57,4 20,4 (10,8)
monounsaturated acids 4,7 30,1 13,3 (5,1)
saturated acids 2,5 73,7 22,3 (13,6)

The working hypothesis about a correlation
between vitamin D intake and 25 (OH)D serum
level in males have been statistically verified. One-
sample t-tests showed that the numbers obtained in-
clude in the confidence interval (p > 0,005), as well
as there also have been checked the data concerning
the age of the respondents, BMI, and the mean value
of the consumed vitamin D, standard deviation de-
pending on the vitamin D.

Vitamin D serum level has been measured in
subjects depending on their BMI. In the males with
normal BMI (19-24,9 kg/m”) the mean vitamin
D serum level was 17,3 ng/mL; with elevated BMI
(25-29,9 kg/m?) it was 16,8 ng/mL, and in obese
males (> 30 kg/m?) — 16,3 ng/mL.

Statistically significant correlation has been
found between 25 (OH)D serum level and vitamin
D level in food sources (r=0,961; p=0,01).

Indirect correlation has been found between 25
(OH)D serum level and age (r = 0,184; p = 0,033),
as well as between vitamin D content in the diet and
age (r=0,047; p=0,009), that is shown in the Fig. 2.

Discussion

The age of the research participants between
45 and 80 years has been chosen since the risk of
oncology, cardiovascular diseases, osteoporosis,
osteomalacia, etc. increases in this age interval. The
average life expectancy of Latvian males is 10 years
shorter than that of females. The average life expec-
tancy comprises 72,7 years: it is 67,3 years in males
and 77,7 years in females. According to the Standard-
ized mortality rate data, 48% of males in Latvia die
before 65 years of age, while in the European Union
(EU) only 29% of males die at this age [ 14, 9-10].

Data analysis confirmed the expected results
on vitamin D deficiency in men with advancing age.
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Vitamin D deficiency and insufficiency is common
—94,1%. The research results from different coun-
tries vary, but, anyway, in almost all countries world-
wide both vitamin D deficiency and insufficiency
have been detected. 73% of the USA population
are found to have vitamin D insufficiency, more-
over, with figures almost reaching the upper limit <
30ng/mL.[15,1517-1524]. In Canada insufficient

25 (OH)D serum level was detected in almost 93%
of population of the same age [ 16, 2066-2073].

In our research the lowest vitamin D serum con-
centration (< 10 ng/mL) was detected in 23,9% of
males. It corresponds to the research data of the
European countries — vitamin D serum level was
lower than 10-12 ng/mL in 7-27% of population
[17,1079-1089].
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Fig 2. — Pearson correlation between vitamin D in the diet and age

In turn, the research data of the Northern coun-
tries show that in 8-17% of the population 25 (OH)
D serum concentration is not higher 20 ng/mL [18,
62-83]. In our research vitamin D level was mark-
edly insufficientin 51,5% of men (< 20 ng/mL). Itis
likely due to the higher average age of the partici-
pants compared to the analogous study. According
to the research data from our neighboring country
Lithuania, more than half of men had vitamin D defi-
ciency in winter (12-30 ng/mL), 43% were found to
have deficiency (< 12 ng/mL), and only 1,7% had vi-
tamin D in sufficient concentration (> 30 ng/mL)
[19, 558-588].

In our research only 6% of men (n=8) had vita-
min D level within normal limits, moreover, it was
close to the lowest limit. The highest vitamin D serum
level was detected in 1 man (43,2 ng/mL), and that

was only slightly higher than the lower limit (>30-
70 ng/mL). However, the mean serum 25 (OH)D
level was 16,9 + 7,6 ng/mL (2,2-43,2 ng/mL), that
was lower compared to the research data from the
USA. (23,9 ng/mL) [20, 76-83] and the Northern
countries (18,7 ng/mL) [21,207-210]. High vitamin
D deficiency is related to the insufficient exposure
to sunlight. None of the research participants were
taking vitamin D supplements, that was one of the
objective indicators. Vitamin D serum level was ana-
lyzed seasonally — in spring and fall. The research
participants, whose blood test was made in summer
were included into the fall group. Consequently, the
men, whose vitamin D serum level was measured in
winter comprised the spring group. It was very impor-
tant to compare vitamin D level after winter, when
sunlight exposure generally is low and 7-dehydro-
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cholecalciferol absorption by the skin is minimal. The
wavelength of UV should be 290-315 nanometers to
provide for the natural vitamin D synthesis in the skin.
In the Northern latitudes, as well as in Latvia, sun-
light is not intensive enough to stimulate vitamin D
production from October to March. Vitamin D3 syn-
thesis in the skin is triggered due to UVB radiation.
In the course of absorption, the B ring of provitamin
D3 undergoes a photolysis reaction and is trans-
formed into D3 previtamin. Since this substance is
thermodinamically unstable, the process of izomer-
ization of 3 conjugated double bonds occurs extreme-
ly fast and D3 vitamin is produced.

We received the expected results: vitamin D se-
rum level in fall was higher 17,5 + 7,6 ng/mL (4,8-
43,2 ng/mL) than in spring 15,8 + 7,7 ng/mL (2,2~
39,3ng/ mL). We would like to mention one research
conducted in England, that included 1766 par-
ticipants over 65 years of age, who lived in both
private houses and flats. 25 (OH) D serum con-
centration was lower in males (15,2 ng/mL) and
females (14,7 ng/mL), who lived in flats, com-
pared with those males (22,5 ng/mL) and females
(19,4 ng/mL) living in private houses.

According to the literature data, vitamin D se-
rum level is lower with age. It occurs due to the
decreased vitamin D synthesis in the skin, as well
as the impaired vitamin D absorption through the
gastrointestinal tract and hydroxylation in the liver
and kidneys. In our research we found a statistical-
ly significant indirect correlation between the age
and vitamin D serum level. Many studies have been
conducted in order to determine vitamin D level in
elderly population in Europe. For example, we can
name the famous SENECA research comprised
12 European countries. It was carried out to deter-
mine the relation between the dietary sources and
health of persons of advancing age. It was conclud-
ed that in general 36% of males and 47% of females
had insufficient 25 (OH)D serum concentration (<
12 ng/mL). Surprisingly enough, 50% of the Neth-
erlands population were found to have 25 (OH)
D serum concentration lower than 20 ng/mL (22,
2058-2065].

The analysis and comparison of the USA research
data from two studies conducted between years

1988-1994 and 2001-2004 showed the extremely
low 25 (OH) vitamin D serum concentration in all
age groups [23,26-32].

No statistically significant correlation be-
tween vitamin D serum level and BMI was found in
our research. However, in the published literature
there is data on the association between high BMI
and low vitamin D serum level. [24, 796-804]. We
did not find any correlation between the intake of vi-
tamin D and BMLI. It is likely due to the low number
of obese subjects included. BMI in case of obesity is
> 30 kg/m?, while the average BMI of our research
subjects was 28,1 kg/m?. Statistically significant
correlation is found in case of BMI over 40 kg/ m>.
In our research there was only one subject with
high BMI — 41,5 kg/m?, in other obese subjects
(26,6%) BMI was close to the lower limit of obesity
(>30kg/m?).

Undoubtedly, vitamin D is essential to the hu-
man body. It is the main prophylactic factor for the
muscle and bone health. Therefore, in the recent
years the link between a diet and health is under-
stood better —a promising prophylactic measure for
the public health. Elimination of unhealthy eating
habits and nutrient deficiencies is one of the priori-
ties of the World Health Organization stated in the
WHO Global Action Plan for 2008-2013 years.
The high number of new interesting research papers
shows the significance of vitamin D in prevention
of many diseases, including cardiovascular, immune
diseases, diabetes, asthma, multiple sclerosis and dif-
ferent forms of cancer.

The research conducted in Tartu, Estonia in
2006 included 367 subjects (200 females, 167 males)
with the average age 48,9 + 12,2 years (ranging from
25 and 70 years). The mean vitamin D serum level in
winter was found to be 17,5 + 6 ng/mL, and — 24,2
+74 ng/ mL in summer. Vitamin D insufficiency in
winter was detected in 73% of subjects, deficiency
was found in 8% of males, while in summer only
29% had vitamin D insufficiency and deficiency in
1%, consequently. The data of our research have
been similar. Only 1/3 of the Estonian population
had a sufficient vitamin D serum level, and mere-
ly in 3% it was found to be over the optimal norm
> 30 ng/mL. Even though the average vitamin D
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concentration is summer reached 24 ng/mlL, in al-
most 2/3 of the population it was still suboptimal
(30 ng/mL). [25, 9-22; 16, 2066-2073]. If a per-
son is obese or suffers from some kidney or liver
disorders, the effect of vitamin D is impaired, thus
the intake of vitamin D could be increased. However,
vitamin D overdose is not desirable either. In case
of vitamin D hypervitaminosis muscle pain, weak-
ness, headache, fatigue, increased Calcium serum
level, constipation, and kidney stones are observed,
as well as Calcium deposits on the heart valves, in
the heart, blood-vessels and kidneys. Therefore, vi-
tamin D serum level should be measured prior to
taking vitamin D itself or its supplements.

It has been recommended by many studies to
take vitamin D containing supplements, dietary
supplements and vitamin D containing products.
One of the most effective, and pleasant to some in-
dividuals, ways to get vitamin D is sunbathing. One
should bear in mind that sunscreens applied on the
skin decrease vitamin D synthesis, therefore, pro-
longed exposure to sunlight may lead to sunburns.
Optimal vitamin D dose can be produced after 20—
30 minutes of sun exposure to the face, arms and
legs. In our research we have found a statistically
significant correlation between vitamin D serum
level and vitamin D amount in diet. Sun exposure,
undoubtedly, is very important to increase vitamin
D level, but dietary sources also influence vitamin
D level.

A dietary questionnaire was used to detect the
frequency of certain product consumption by the
research subjects within last six months. By this
method we received information on the amount
of the consumed food, trade mark of the products,
methods of cooking, and terms of consumption.
The method is relatively inaccurate, very subjective,
but anyway, can provide with an overall impres-
sion. Some subjects had morbid obesity (BMI >
41 kg/ m?), therefore, the energy intake exceeded
normal limits significantly. According to the Lat-
vian comprehension food consumption research in
2007-2009 the mean result of the total daily ener-
gy intake from the diet in men was 2234 kcal/d. The
amount of energy taken by adult men relatively low-
ers with age, that was also confirmed by our research.

The data of our research show that the most of vi-
tamin D men consumed with herring (140 IU/d)
and salmon (104 IU/d). According to the literature
sources, fatty sea fish is the richest in vitamin D,
it was also confirmed by our results. In turn, only
6 IU/d was consumed with mackerel, since it was
eaten very seldom (once a month or even less).

Dairy products — milk, kefir, sour cream did not
provide any significant amount of vitamin D. One
liter of milk is required daily to provide for 20 IU
of vitamin D, besides, it is only 5% of daily recom-
mended dose (400 IU/d). Fatty dairy products such
as butter, is considered to be a good source of vitamin
D. Our research subjects received 8 IU of vitamin D
with 20 g of butter. 69,4% of subjects consumed but-
ter, that, undoubtedly, was not the main vitamin D
source. Due to high fat content (80%) excessive but-
ter intake may lead to increase of serum cholesterol
level. S IU daily was consumed with sweet cream,
that was insufficient, too. With eggs were consumed
20 IU of vitamin D daily. Consumption of eggs is
common and frequent in men.

Vitamin D fortified products are widespread in
the United States. The wide range of the prod-
ucts is available: dairy products (yogurt, milk, and
cheese), juice (orange), grain products (bread,
cereals, biscuits, crackers). In Latvia there are the
products that are enriched with vitamin D (drink-
ing yogurts, canola oil, butter, margarine, cheese),
but the vitamin D level in these is insignificant (=
0,8 ug/100 ml).

Since fish oil and fatty fish are very rich in vi-
tamin D, their regular consumption (2-3 times a
week) allows to retain vitamin D serum level within
normal limits. In lower concentrations vitamin D is
also found in egg yolk, caviar, liver, grains, grain
shoots and parsley. Furthermore, some types of fish,
for example mackerel, herring, salmon and trout
contain the recommended daily amount of vitamin
D in 1 portion (120 g.). In case of low vitamin D
serum level (< 30 ng/mL), it is required to take 800~
1000 IU of vitamin D supplement daily [ 26, 66-81].

Conclusion

1. Vitamin D deficiency and insufficiency are
common in the Latvian males of advancing age —
94,1%.
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2. Vitamin D serum level directly correlates
with the amount of the consumed food. No statisti-
cally reliable correlation has been found between vi-
tamin D level, vitamin D in diet, and BMI, but it in-
directly correlated with age.

3. Itisessential for males over 45 years of age to
take vitamin D supplement 800-1000 U/ daily, with

prior detection 25 (OH)D serum level (<30 ng/mL).
It is strongly recommended for the Latvian popula-
tion to be sufficiently exposed to the direct sunlight
from March to November.

4. Further research with alarger number of par-
ticipants is required to prove and confirm the signifi-
cance of the diet in case of vitamin D deficiency.
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The quality of life of patients with postoperative and ventral
hernias and abdominal obesity before and after surgery

Abstract: Treatment treatment of postoperative and ventral hernias in patients with obesity af-
fects not only surgical but also a number of social problems. The quality of life of patients in the late
period after the removal of the ventral hernia is different from the average population indicators and
does not depend on the chosen method.

Keywords: postoperative and ventral hernias, quality of life, anterior abdominal wall, abdomi-
noplasty.

Relevance. The social significance of the problem
and surgical treatment of postoperative and ventral
hernias (POVH) exacerbates the fact that the larg-
est number of patients with age ranging from 40 to
60 years, i.e., working age [3, 55-56]. 46% of pa-
tients operated on for POVH engaged in physical
labor, and are in need of total rehabilitation [4, 138].
Among patients women prevail — 67.8% [, 62—
63]. The most common hernias occur in individuals

with a cone-shaped [6, 3-7] and spherical shape of
the abdomen, mostly located in the cut hypogastric
region [8, 14-15].

Contributing factors of recurrence POVH is
obesity [8, 14]. Patients with obesity POVH vary-
ing degrees ranging from 50 to 70% [7, 37-39]. Of
all patients with postoperative and ventral hernias
and in 34% of patients had morbid obesity in 23%
of cases had recurrent hernia [14, 199-201]. With
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obesity comes an atrophy of muscles of the anterior
abdominal wall and hyperextension aponeurotic
and fascial layers [15, 1869-1873]. Obesity, on the
one hand, predispose to the formation of a hernia,
other — it progresses in its appearance [16, 6-7].
That is, obesity — an etiological factor in the occur-
rence or recurrence of hernias [10, 240]. Some au-
thors believe that the skin and fat “apron” in patients
with obesity stand out as an independent cause of
the formation of primary hernias, because it creates
a constant static load on the fascia [11, 26].

Treatment POVH in patients with obesity affects
not only surgical but also a number of social prob-
lems. [1, 39-40]. The quality of life of patients in
the late period after the removal of the ventral her-
nia is different from the average population indica-
tors and does not depend on the chosen method
of plastics [12, 415]. Application of mesh explant
has no advantages over other methods of plastics in
terms of quality of life [2, 476]. Based on this study
the quality of life of patients operated on after vari-
ous methods hernia abdominoplasty we consider
unsatisfactory [ 13, 44-47].

An analysis of the current literature shows that
not identified the best way to hernia repair with ab-
dominoplasty. On the other hand, related to the need
to remove the pendulous abdomen surgeons contro-
versial: some consider abdominoplasty hernia repair
with justifiable, others on the contrary, believe thatitis
only prolongs the operation, increases the wound
surface and increases the risk of local complications
[9, 69-74]. Therefore, we studied retrospectively the
results of hernia repair without abdominoplasty and
hernia repair in patients with obesity. We studied the
complications, relapse, quality of life parameters in
patients with obesity POVH after hernia repair with
abdominoplasty and without abdominoplasty.

Objective: To evaluate the parameters of the
quality of life of patients with postoperative ventral
hernias with obesity after hernia repair with and
without abdominoplasty.

Material and Methods: From January 2007 to
2014. in surgical department of city hospital N¢ 1 of
Tashkent there were operated 237 patients with
POVH anterior abdominal wall, in the age of 19—
82 years. In 174 (73.4%) patients were accompanied

by varying degrees of obesity (BMI 28 to 60.9).
The inclusion criterion was the presence of abdomi-
nal obesity and POVH varying degrees, exclusion
criterion — recurrent inguinal and femoral hernia.

Patients were divided into two groups. The con-
trol group (90 patients), operated from 2007 to
2009, who underwent hernia repair with plastic
prosthetic materials. The main group (84 patients)
who underwent complete surgical treatment of
hernia repair with prosthetic material abdomino-
plasty between 2009 and 2014. Long-term results
of abdominoplasty hernia repair without POVH
studied in 42 (46.6%) patients out of 90 operated
patients. Term monitoring of patients ranged from
3 months to 4 years. Long-term results with abdomi-
noplasty hernia repair POVH studied in 46 (54.7%)
of 84 patients were operated. Term monitoring of
patients ranged from 3 months to 3 years. Patients
were called in for a check-up by telephone, on which
were 27 (32.1%) patients who underwent hernia re-
pair with abdominoplasty, and 20 (22.2%) patients
undergoing surgery without abdominoplasty. The
remaining 19 (22.6%) patients of the main group
and 22 (24.4%) patients in the control group com-
pleted questionnaires (containing specific ques-
tions) during a conversation on the phone.

One measure of the effectiveness of the treat-
ment is to improve the quality of life. The study
baseline efficacy in patients of the control group and
the main based on completing a special question-
naire «SF-36 Health Status Survey>, which shows
a significant reduction in physical and mental health
component. The general health of patients is very
low and only 32.6% of the patients indicated a satis-
factory state of health. 25% of respondents pointed
to the preservation of mental health, role function-
ing due to emotional state, was even lower, and 14%
of irrigated patients indicated it satisfactorily. It is
associated with low activity of social functioning
and vitality, so the majority of patients were quite
passive way of life, dominated by physical inactivity.
Only 40% of the patients to live a normal career, and
V4 of the respondents pointed to the safety of the
patients vitality. This quality of life of patients is in
direct relation with the size of the hernia defect, the
degree of ptosis and obesity.
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Quality of life was assessed immediately before
surgery and within the period of 3 months to 3 years
after hernia repair with abdominoplasty. To do this,
patients filled special questionnaire — «SF-36

Health Status Survey» (Ware JE, 1993) relating to
the non-specific questionnaires to assess quality of
life, these data are given in Table 1.

Table 1. — The quality of life study group before and after gernioabdominoplasty (n = 84)

. o
General index The overall scale Preserving the function (%)
Before surgery | After surgery
The physical health Physical fuﬁnct.ioning ' 37,56+6,56 80,23+10,45
component (Physical Role functioning due to physical state 16,78+8,56 84,34+21,34
) 1% pH) 4 Pain intensity 42,17+5,54 | 64,56£11,76
ealth — General health 30,096,226 | 61.62+10,23
I y The psychological component of health 31,70£6,06 80,11+9,10
CHXOAOTMYECKHI — _
COMIOHEHT 3A0DOBLA Role functioning due to emotional state 20,86%7.45 88,45+7,42
Mental H iA'hp MU Social functioning 41,54+9,39 61,67+6,32
(Mental Health — MH) 507 iviey 23,9418,63 79,34%8,39

As the table shows, the physical health compo-
nent was characterized by a significant decrease in
physical functioning, role, due to a physical con-
dition before treatment. In addition, each patient
complained of pain so intense pain were assessed
as moderate. The general health of patients is very
low and only 32,55 + 14,34% of patients indicated a
satisfactory state of health.

The psychological component of health in pa-
tients with POVH was also rated as very low in the
preoperative period. Thus, only Y4 of patients indi-
cated the safety of mental health. Role functioning
due to emotional state, was even lower with only
14% of respondents pointed to his patients is sat-
isfactory. This is due to low activity of social life
of patients, with the majority of the patients were
relatively passive way of life, dominated by physi-
cal inactivity. Only 40% of the patients to live a
normal career, and % of the respondents indicated
only for the safety of vital activity. Consequently,
the initial quality of life of patients was quite low
as a result of low physical and mental components
of health. The quality of life of patients is directly
related to the magnitude of the hernia defect, the
degree of ptosis and obesity. Given these facts, we
estimated the quality oflife of patients with POVH
late after hernia repair with abdominoplasty.It was
found a significant improvement in the quality of
life of operated patients. For example, physical ac-
tivity in the study group increased 9.06 times. In
this case, 2 times reduced the number of patients

complaining of pain in the hernia protrusion, dis-
comfort in the area and not least the appearance of
most patients satisfied.

The same positive trend was noted in the psy-
chological component of health. For example, 80%
of patients in the postoperative period pointed to
a good mental state of the operated patients, in
3.04 times higher relative to the performance of
treatment. To improve the psycho-emotional back-
ground, indicated 88% of operated patients that
3.36 times the original value. On the preservation of
social functioning and vitality indicated 62 and 79%
of the patients, in 1.55 and 3.25 times more than
those who for some reason refused the proposed
surgery (tab. 2).

Thus, the quality of life of patients after hernia
repair surgery with abdominoplasty is greatly im-
proved. At the same time increase physical activity
of patients, the possibility of self-service, the basic
pathology did not significantly affect the perfor-
mance of certain physical activities. In addition,
the improvement of the general health, absence of
cosmetic defects and reducing pain improved the
emotional state of patients, contact with others,
significantly decreased the number of patients with
depression, isolation and others.

Analyzing the physical and mental status in both
the test data, the proposed method of treatment in-
dicated in 1.43 and 1.26 the best indicator of the
physical status of patients who underwent abdomi-
noplasty.
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Table 2. — The quality of life of patients after surgery abdominoplasty hernia repair with or without

Preserving the function (%)
hernia re- hernia repair
General index The overall scale pair without _ pa
, with abdomi-
abdomino-
plasty no-plasty
Physical functioning 56,23+4,76 | 80,23+£10,45
The physical health compo- | Role functioning due to physical state | 66,76+6,65 | 84,34+21,34
nent (Physical health — PH) | Pain intensity 52,15£3,37 | 64,56+£11,76
General health 50,87£8,23 | 61,62+10,23
The psychological component The psychological component ofhealth | 33,54+8,36 80,11+9,10
of health (Mental Health — Role functioning due to emotional state | 31,44+9,78 88,45+7,42
MH) Social functioning 46,43+7,63 61,67+6,32
Vital activity 27,76%6,86 79,34£8,39

Therefore, if 56% of patients operated without
abdominoplasty basic health does not interfere
with their daily work, when combined with
abdominoplasty this figure increased to 80%.
The intensity of pain in both groups was similar. The
number of patients is indicative of good health, were
1.21 times more than with conventional operations.

The mental health component was also
higher in patients undergoing hernia repair with
abdominoplasty. Thus, the number of patients with
normal mental health were 2.4 times higher than in
patients without abdominoplasty, ie if the number
of patients with depression, anxiety and mental ill
feelings in the group without abdominoplasty was
66.5%, whereas in the proposed treatment, this
figure has increased significantly. And only in 31.5%
of operated without abdominoplasty emotional state
does not interfere with daily operations, while in
the group of patients undergoing hernia repair with
abdominoplasty, the figure was 1.81 times higher,
amounting to 88.5%.

More than 50% of patients with traditional
hernia repair remained significant limitations of
social contacts, reduce the level of communication in
connection with the deterioration of the physical
and emotional state, whereas in patients with
abdominoplasty, it decreased by 38% of patients in
the late postoperative period, which is 1.4 times
became less common.

In the group of patients with hernia repair
without abdominoplasty only 27.8% of patients in
the remote periods after surgery feel themselves full

of vigor and energy, 72.8% complained of fatigue,
decreased vitality. At the same time in the group of
patients operated with abdominoplasty, the number
of patients with high vital activity was 2.86 times
higher. Consequently, abdominoplasty hernia repair
with significantly improved quality of life of patients.
An increasing number of patients with preservation
of physical and mental components of health, most
of them returned to active work, there are signs of
emotional satisfaction.

Quality of life of patients after hernia repair
surgery have improved, increased physical activity
of patients, the possibility of self-service, the
basic pathology did not significantly affect the
performance of certain physicalactivities. Inaddition,
the improvement of the general health, absence of
cosmetic defects and reducing pain improved the
emotional state of patients, contact with others,
significantly decreased the number of patients with
depression, isolation and others. However, despite
these positive developments, full recovery was not
observed.

Quality of life study group was significantly
higher than the control. Thus, the preservation
of the physical component of health, including
physical functioning and role functioning due to
physical condition, with the proposed method
of treatment indicated in 1.43 and 1.26 are more
likely than those without abdominoplasty. If 56%
of patients operated without abdominoplasty basic
health does not interfere with their daily work, when
combined with abdominoplasty this figure increased
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to 80%. The intensity of pain in both groups was
similar. The number of patients is indicative of good
health, were 1.21 times more than the control.

The mental health component was also
higher in patients undergoing hernia repair with
abdominoplasty. If the number of patients with
depression, anxiety and mental ill feelings in the
group without abdominoplasty was 66.5%, whereas
the proposed treatment — only 20%. More than
50% of patients in the control group remained
significant limitations of social contacts, reduction of
communication due to the deterioration of physical
and emotional state, whereas in the group with
abdominoplasty, it was detected in 38% of patients.
In the group of patients with hernia repair without
abdominoplasty 72.8% of respondents complained
of fatigue, decreased vitality. At the same time in the
group of patients operated with abdominoplasty
hernia repair in patients with high numbers of vital
activity was 2.86 times higher.

Summarizing the findings it can be said that, with
the hernia repair in patients with abdominoplasty
POVH by obesity significantly improves outcomes,
reduces the frequency of general and local early and
late postoperative complications and mortality. This is
confirmed by the increasing number of patients with
preservation of physical and mental components of
health and return them to the active work, reduce
depression and suggestions about the incurability of
the underlying pathology. All of the above testifies to
high efficiency of the proposed method of treatment
POVH on the background of obesity and calls for its
widespread introduction into clinical practice.

Clinical Example Ne 3.

Patient P, 52 years old, and/W 6753 received
26.04.2014, with the diagnosis of postoperative ventral

hernia, ptosis of 2 degrees. Height 156 cm, weight
81 kg, BMI 33.2 kg/m2. Type of obesity — genoidnoe
reason — alimentary. Concomitant diseases:
hypertension 1 tablespoon and chronic bronchitis.
Received appropriate treatment.

From history 1§ years ago was made laparotomy.
The patient then was thin, slender. After that, the patient
recovered. After S years after surgery appeared hernia in
postoperative scar. The patient connects the appearance
of a hernia with obesity. Gradually I began to increase in
hernia volume. During these years, she added weight.
The last 2 years was accompanied by a hernia pain
became often bother to interfere with walking. By all
measures, the quality of life has deteriorated.

When you receive a general state of moderate severity.

Locally: In midline abdominal wall there are
n/a scar the size 18h2.0 sm giant hernia the size of
20x20 sm.

In order to prepare a thorough preoperative
examination:

Complete blood count: HB — 128 g/I, er. —
3.5, Layk — 7.4, NT — 37%., T-t — 4st., fib. A
-3.95g/l

Biochemical tests: ALT — 0.68 mmol/I], total
protein — 72.4 g/1.

ECG — heart rate, 78 min., Sinus rhythm,
moderate left ventricular hypertrophy.

TSMW-without features.

ERF (External respiration function) — chronic
bronchitis for obstructive type.

Diagnosis: Postoperative ventral hernia. M. W4.
R1. Obesity Ist. (BMI 33.2). ptosis. (Mean ptosis).

Concomitant Hypertension.: 1 tbsp. Chronic
bronchitis.

The patient was examined by a physician,
pulmonologist and the anesthesiologist.

ERF Indicators

Parameters Norms Before operation Post operation

VC (L) 241 1.70 2.12
FVC (L) 2.31 1.78 2.08
FEV (L) 1.92 0.89 1.12
Power exhalation 5.50 2.87 3.90
The flow-volume 75% 4.98 2.32 3.56
The flow-volume 50% 3.35 1.29 2.56
The flow-volume 25% 1.13 0.90 1.08
MVL (1) 83.1 66 -

Operation: 28.04.2014.

34



The quality of life of patients with postoperative and ventral hernias and abdominal obesity before and after surgery

10.

11.

12.
13.

14.
1S.

Hernia repair. Reconstruction of the abdominal wall (Method Ramirez) with the surgical mesh.
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Influence of thiol antioxidants on state of neurons antioxidant
system in conditions of glutathione system deprivation

Abstract: A decrease of thiols level in antioxidant system of neurons is the reason of early neu-
rodestructive mechanisms development and non-coordination in transport system of nitrogen oxide.
Glutathione synthesis deprivation by means of buthionine sulfoximine (BSO) introduction caused
a formation of pathobiochemical reactions of oxidative and nitrosative stresses in cerebral tissues.
Introduction of thiol containing drugs which are donors of thiol groups restricts negative influence
on active forms of oxygen and nitrogen by means of cellular thiol redox state regeneration.
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BavsaHue TMONOBbIX aHTUOKCUAAHTOB HA COCTOSIHUE
AHTUOKCUAAHTHOU CUCTEMbI HEMPOHOB B YCJIOBUSAX
AenpuvBauuv rnyTaTMoOHOBOU CUCTEMBI

AnHoTanusi: AempuBanys CUHTe3a TAYTATHOHA ITyTeM BBEACHUsI OYTHOHMHCYAbPOKCHMHUHA
(BSO) Bpi3biBara $OpMUPOBAHHUE B TKAHSIX TOAOBHOTO MO3Ta TATOOMOXMMUYECKHX PEaKIIUil OKCHAA-
THUBHOTO U HUPO3aTUBHOTO cTpecca. CHIDKeHHe ypOBHS THOAOB B aHTHOKCUAAHTHOM CHCTeMe HeHpo-
HOB SIBASIETCS IIPUYMHOM Pa3BUTHUS PAHHUX HEMPOAECTPYKTUBHBIX MEXaHU3MOB U HECOTAACOBAaHHOCTH
B TPAHCIIOPTHOM CHCTeMe OKCHAA a30Ta. BBepeHne THOA-COAEPIKAIIUX MTPeNapaToB, ABASIOIUXCS
AOHOPaMH THOAOBBIX I'PYIIII, OFPAaHNYMBAET HETaTUBHOE BO3AEHCTBHE Ha HEMPOHDI aKTUBHBIX pOPM
KHCAOPOAQ M a30Ta ITyTEM BOCCTAHOBAEHHS THOAOBOTO PEAOKC-CTaTyCa KACTKHU.

KAroueBbIe CAOBA: TAYTaTHOH, 6y THOHUHCYAb$OKCHMUH, THOA-AUCYABQUAHOE PAaBHOBECHE, OK-
CHUAATHUBHBIN CTPeCC.

Hawnb6oaee BaxHyIO IIpU Pa3BUTUH PA3AMYIHBIX
IIATOAOTHIT B OMOAOTHMYECKOM IIAQHE POAb HIpa-
IOT OKHCAMTEABHO-BOCCTAaHOBUTEABHbIE PEaKINH,
B XOA€ KOTOPBIX THOAOBBIE I'PYIIIBI ACTKO OKHMCAS-
I0TCSI ¢ 0OpasoBaHUEM AMCYAbPUAHBIX TPYIIIHPO-
BOK, 1 BHOBb PereHepHpYyIOT IIPU UX BOCCTAaHOBH-

TeABHOM pacienaeHuu. Bosnukaromas Ha ocHOBe
9THX IIpeBpallleHUIT 00paTUMAast THOA-AUCYAbHUAHAS
cucrema (TAC) umeeT oyeHb 60AbIIOE 3HAYECHME
B PEryAsIlMM OKHCAMTEAbHO-BOCCTAaHOBMTEABHO-
IO PaBHOBECHS B KAETKAX M TKAHIX OpraHusma | 1,
178-180]. Cucrema rayTaToHa IpeACTaBACHHAS
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BoccranoBAaeHHbIM (GSH) u oxucaennsv (GSSG)
TAYyTaTHOHOM, a Taloke ¢pepMEeHTaMH ero MeTabo-
AmM3Ma: rayTaTuonnepokcupasoit (GPO), rayraru-
onTpancepasoit (GST) u rayTaTHOHpPEAYKTa30w
(GR). OHa siBAsIeTCSI OAHOM U3 BEAYIIMX AHTHOKCH-
AQHTHBIX CUCTEM B OpPraHH3Me U UTPAeT KAIOUEeBYIO
POADB ITpH BceX GH3MOAOTHYECKHX IIPOIleccaX KAETOK
[2, 3-5]. B 94acTHOCTH TAYTaTHOH HEMOCPEACTBEH-
HO, A0 ITOCPeACTBOM PpePMEHTATHBHbIX PeaKIfHIi,
9 PeKTUBHO 3aIMUIIAET KAETKHA OT CBOOOAHBIX pa-
AMKAaAOB M APYTHX PeaKTHBHBIX Pa3HOBHAHOCTeEMH
KHCAOPOAQ, HallpHMep, THAPOKCUABHOTO PAAUKAAQ,
AWITUA-TIEpOKCHABHOTO PAAMKAAQ, TEPOKCHHUTPH-
Ta U IIepeKucu BoAOpoAa. IToMumo aToro rayraTron
IPUHUMAET y4acTHe B pyHKIIMOHUPOBAHUM TAyTa-
PEAOKCHH-3aBUCUMOM CUCTEMBDI, UT'PAIOI e BaXKHYIO
POAD B TIOAAEPKAHHUU BHYTPUKACTOYHOTO PEAOKC-
romeocrasa [3,255-260].

BoccranoBAeHHDIN TAYyTaTHOH, U3 BCEX THOA-CO-
AepIKaIlX KOMIIOHEHTOB KAETKH, SIBASIETCSI Hanbo-
Aee BaXHBIM B IIOAAEPXKAHHU BHYTPHKACTOYHOIO
peaokc-noTennuasa. Ero snadenue onpeaeasercs
y4acTHeM B PeryAsIiMH PeAOKC-3aBUCUMOrO CUTHa-
AMHTa M aKTUBHOCTH TPaHCKPHUIIIIMOHHBIX $aKTOPOB,
a TaioKe TeM PpaKTOM, YTO OH SBASIETCS BHYTPHKAL-
TOYHBIM AHTUOKCHAAHTOM, UIPasi POAb «<AOBYIIKH >
CBOOOAHBIX PAAMKAAOB, KOCYOCTPaTOM B peaKIfH-
X ATOKCHKAIIMM IIepOKCHAOB, KaTaAU3HPYEeMBIX
GPO u GST, u BeicTynaeT B Ka4ecTBe areHTa, BOC-
CTAaHABAMBAIONIETO OKMCAEHHBIN TAYTapeAOKCHH.
CoxpaHeHne ONTUMAABHOTO AASL KAETKH COOTHO-
IIeHKs BOCCTAHOBA@HHOI'O TAYTaTHOHA K OKHUCACH-
HoMy — GSH/GSSG siBAsieTCs1 BaXKHBIM YCAOBHEM
AASL TIOAAEPYKAHHS JKUBHECTIOCOOHOCTH KACTKH [ 4,
300-301].

Hamumy  mpeabIAyIIUMHE — HCCAGAOBAHUSAMU
Ha MOAEASX in Vitro u in vivo 6b1A0 MOKa3aHO 3HaYe-
HIe CMeIlleH!s THOAOBOT'O CTaTyCa B CTOPOHY OKHC-
AEHHBIX pOPM B TIOAAEP)KAHUU MEXaHM3MOB aHTH-
OKCHUAAQHTHOM 3alIUThI ¥ BBDKMBAHHUS HEUPOHOB [5,
124-129; 6,31-35].

IJeApio HACTOSIIETO HCCAEAOBAHMS SBHAOCD H3Y-
YeHHe COCTOSHMSA aHTHOKCUAAHTHOM CHCTeMBI B TKa-
HSIX TOAOBHOTO MO3Ta KPBIC C ATIpUBAIIKeH CHCTEeMBbI
TAYyTaTHOHA ¥ BO3MOYKHOCTDb MOAYASILIUM BO3HHUKAIO-
IUX HapyIIeHHH IpenapaTaMy, KOTOpbie SBASIOTCS

AoHopamu SH-rpymnn — TuorieramMa, THOTPHA30AHU-
Ha, aHTHOAMHA U (-AUTIO€BOM KHCAOTHIL.

MeToABI HCCACAOBAHMS

MccaepAOBaHHS IPOBOAMAUCDH Ha GEABIX KPBICAX
avHMK Bucrap maccoit 180-210 1, copepskamuxcs
B CTAHAAPTHbIX YCAOBHAX BuBapHs. Bce akcrepumen-
TaAbHBIE IIPOLIEAYPbI M ONlePaTHBHbIE BMENIaTeAb-
CTBa OCYIIECTBASIAU B COOTBETCTBHUHM C «Iloaoske-
HYeM 00 HCITOAB30BAHIU AAOOPATOPHBIX SKUBOTHBIX
B OMOMEAMITMHCKHX HCCACAOBAHHUSX> . \eTIPUBAIIUIO
TAYTaTHOHOBOM CHCTeMbl MOACAUPOBAAU ITyTEM BBe-
Aenus 6yrroHuHCYyAbdokcumuHa (BSO) — cenek-
THBHOTO MHTHOUTOPA Y-TAY TAMUALIUCTEHH-CHHTA3bI
(Y-GCS) B A03e 4 MMOAD/KT.

Bce >xMBOTHbIE OBIAM pacIIpeAeACHHDI HA CACAY-
IOIIMe 9KCIIepUMeHTaAbHbIe TPYIIbl: I — MHTAKT-
ubie, n=7; I — >xuBoTrHbIe ¢ BBeaeHueMm BSO, n=7;
III — sxuBoTHSBIE ¢ BBepeHneM BSO u Tnorpuasoan-
Ha (50 mr/xr), n=7; IV — >XUBOTHBIE C BBEACHUEM
BSO u tTnonerama (125 mr/xr), n=7; V — XHBOT-
Hble ¢ BBepeHrneM BSO uanrnoaunsa (50 mr/xr), n=7;
VI — xxuBotHble ¢ BBepeHrueM BSO u a-aumoeson
kucAoThI (SO mr/kr), n=7.

AAst UMMyHOEPMEHTHBIX U OHOXUMUYECKUX
HCCAEAOBAaHMI MCIIOAB30BaHbI PpparMeHThl, HaXo-
ASIIUXCSL B 00AACTH CEHCO-MOTOPHOM 30HbI KOPBI
TOAOBHOTO MO3Ta M TOMOTe€HM3UPOBAHHbBIE B JKHA-
KOM a3oTe. LIUTO030AbHYI0 (paKLMIO BBIAEASAU
METOAOM AN PEepEeHIIMAABHOTO LIeHTPUPyTUPOBa-
uus (15000 g) npu temneparype +4 °C na 0,15 M
pocparnom b6ypepe pH 7,8. Cosep>xaHue HUTpO-
THPO3HHA OIPEACASAH C TIOMOIIbIO TBEPAOPA3ZHOTO
UMMYHO(EPMEHTHOTO aHAAM3a C UCIIOAb30BaHUEM
craHpapTHOro Tect-Habopa «Nitrotirosine ELISA
Kit» («HyCult biotechnology») B coorsercTBUM
C IIpHAaraeMo’i K Habopy HHCTpykiuu. Yposenb SH-
TPYIII, aKTUBHOCTD TAY TATHOHIIEPOKCHAA3BI M TAyTa-
THOHPEAYKTa3bl OTIPEACASIAU CIIEKTPOPOTOMETpHUYe-
cku [7; 355, 422-424]. CopeprkaHue OKHCAEHHOTO
1 BOCCTAHOBAE@HHOTO Ay TaTHOHA OITPEAEASIAU PAIO-
opomerpruecku [ 8,45 ]. CocTosHMe aHTHOKCHAAHT-
HOHM cHUCTeMbl olleHuBaAHW 110 akTUBHOCTH COA,
KaTaAa3bl, ITOKA3aTeAsIM OKHCAMTEAbHOM MOAU-
pukanuu 6eaka. Onpepesenne akTusHOCTH COA
IPOBOAMAHU IO MeTopMKe, onmcaHHoi C. Yesapu
c coasropamu [9, 679-680]. AKTUBHOCTD KaTaAassl
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OIIPEACASIAH CIIEKTPOPOTOMETPUUIECKH IO METOAY
M. A. Kopoatok [10, 17-19]. TTokazaTean oKucam-
TEABHON MOAMQUKAIIMU OeAKa B TKAHSIX TOAOBHOTO
mosra o Metopy B. Halliwell [ 11, 264 ]. Pesyasrarst
HCCAeAOBAHHS 0O6PabOTaHbI C HCITOAB30BAHUEM CTa-
THCTHYECKOTO NAKeTa AUIIeH3HOHHOM IPOrPaMMbI
«STATISTICA® forWindows 6.0» (StatSoftInc.,
Ne AXXR712D833214FANS), a Taroxe «Microsoft
Excel 2010». Crarucrudeckyo obpaborky mpo-
BOAMAU C NpuMeHeHHeM t-kpurepusi CTbIOAGHTa
u U-xpurepusa Manna-Yutau. AAs Bcex BUAOB aHa-
AM3a CTATUCTUYECKU 3HAYHUMbIMU CIUTAAU PA3AHIHS
c yposHewm snauumoctu meree 0,05 (95%) [12,287].

Pe3yAbTaThI HCCACAOBAHHS

Pe3yAbTaThI IPOBeAEHHBIX HCCAEAOBAHHI YKa3bI-
BAIOT Ha TO, YTO AETIPHBAIIMSI TAYTATHOHOBOTO 3BeHa
THOA-AMCYAbQUAHOM CUCTeMBI ITyTeM BBepeHust BSO
BBI3BIBAET HapyILIeHe CHHTe3a TAyTATHOHA M Pa3BO-
pauMBaHMe peaKIjiil OKCHAATUBHOrO cTpecca. Top-
MOKeHHe CHHTe3a FAYTaTHOHA B KAETKe IIPOSIBASIAOCDH
CHIDKEHHEM YPOBHSI er0 BOCCTAHOBAGHHO! POPMBI
Ha 56,6% C mapaAAeAbHBIM IOBBIIIEHHEM COAEP-
JKQHUS AUCYABQUAA U HAPYLIeHHeM COOTHOIIEHIS
GSH/GSSG (Taba. 1), 4TO BBIP’KaAOCH U B CHUKE-
HUHU ypoBHs 001mux SH-rpymmn Ha 43,6%.

CMmemeHne THOA-AUCYAbPHAHOTO paBHOBECHs
B CTOPOHY OKHCAEHHBIX HHTEPMEAHATOB 00yCAaB-
AMBAAO HapylleHue QYHKIIMOHUPOBAHMS aHTHOKCH-
AQHTHBIX p@PMEHTOB U HaKOTIAeHHE OKHCAEHO MOAH-
PUITPOBAHHBIX MAKPOMOAEKYA, B IIEPBYIO O4EPEAD,
6eaxoB. Tak, aktuHOCTh COA cHmXaAack Ha 57,5%,
KaTaAasbl — Ha 37,7%, 4T0 06yCAQBAMBAAO IOBBIIIIE-
nue panaux (ADT) u nosprux (KOT') mapkepos mo-
BpeXXAeHMs1 6eAKOBBIX MOAEKyA Ha 52,8% u 2,4 pasa
cooTBeTcTBeHHO (TabA. 2). OKUCANTEABHO! MOAU-
PUKAIUH TOABEPTAAKCD U GePMEHTDI, y9aCTBYIOIKe
B MeTaboAan3Mme raytaTuoHa. Tax, akrusHOCcTs GPO
B TKAHSX MO3Ta )KUBOTHBIX ¢ BBeaeHueM BSO 6Opiaa
urke Ha 17,1%, a GR — nHa 20,4% oTHOCHTEABHO
IOKa3aTeAell MHTAKTHOW Tpymnmbl. BeaeHne us-
y4aeMbIX ITperapaToB BBI3bIBAAO MTOAOXKUTEAbHbBIE
3¢ PeKThl B OTHOUIEHMH KAaK PEaKTHUBAIUU aHTH-
OKCHUAQHTHBIX GpePMEHTOB, TaK U BOCCTAHOBACHUS
THOA-AMCYAbQUAHOTO paBHOBecusa. Moayadanusa cu-
CTeMBI TAyTaTHOHA, 4 TaloKe CBS3aHHBIX C ero obMe-
HOM aHTHOKCUAAHTHBIX pepmenToB — GPO 1 GR
3aIMIIaeT MO3T OT aKTUBHBIX Gopm O, MPOAYKTOB
IIEpOKCUAALIUH U B OIIPEAEACHHOM CTeleHH M03BO-
AsIeT BOCCTAaHOBUTD PaBHOBECHE M YAYYIIUTD PEAOKC-
peryasimio [13, 146-147].

Tabnuua 1. — CoCTOosiHME CUCTEMBI FyTaTMOHA B FOJIOBHOM
MO3re XMBOTHbIX Ha 4 cyTkn BBeaeHus BSO

GSH, GSSG, SH-rpynmsi, GPO, GR,
I'pynna >XMBOTHBIX MKMOAB/T | MKMOAB/T MMOAB/T | MKMOAB/ (Mr | MKMOAB/ (MI
6eaka 6eaka 6eAxa 6eaxa*mun) | 6eaxa*Mun)
HMuTakTHDBIE )XUBOTHBIE 3,85+0,05 | 0,15+£0,03 | 18,8+ 1,22 72,5 £ 3,1 142 +1,3
XHBOTHI’II:S‘:SBeAeH“eM 1,67+0,07 | 0,84+0,04 | 106+1,04 | 60,128 | 11,314
JKusoTHbIE C BBeAeHHEM 0,22 +
+ * ’ + * + * + *
BSO + Ao 3,12 0,03 ooy | 16SELIZ | 696£24" | 1405 11
+
sKupormbie cppeaetmen | o), o ogx | O30E 00 0060 | 662426 | 136412
BSO + TroTpHazoann 0,05
JKusoTHbIE C BBeAeHHEM 0,45
2,89 + * ! 14,8 + 1,02* +2 122+1,2
BSO + Troneram 89 £0,07 0,07* 4810 65,7£2,9 ’ ’
JKuBoTHble ¢ BBepeHHEM 0,77 =
2,33+ * ’ 13,2 +1,1* 1+32 12,5+1
BSO + a-aumnoesas kucaora 330,08 0,06* 3 ’ 65,13, SELS

ITpumenanue: * — p<0,05 o oTHOMmeHMUIO K rpymIe ¢ BBeAeHHeM BSO

IToBplmenne ypoBHs OKHCA€HHBIX HU3KOMOAE-
KYASPHBIX THOAOB IIPUBOAMT K HapYIIE€HHUIO TPAHC-
INOPTHBIX (QYHKIIUM OKCHAA a30Ta U YCHAUBAeT

06Pa30BaHI/Ie €ro NUTOTOKCHUYIECKHUX ACPHUBATOB —
HUTPO3OHHI, HUTPOKCHAQ U IEPOKCHUHUTPHUTA, Ha-
KOITA€HHE KOTOPbBIX AOIIOAHHMTEABHO YCHAHMBAIOT
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oKkmcAeHHe THOAOBBIX rpymm |13, 38-39]. Iloa-
TBEP)KACHHEM 3TUX IPOLIeCCOB SIBASETCSI OTMEYeH-
HOe HaMH IoBblleHre aKTUBHOCTH NO-CHHTa3bI

(1a 80,3%) 1 HAKOTIACHHE HUTPOTUPOZUHA — TAAB-
HOTO MapKepa 00pa3oBaHMs IEPOKCHHUTPHUTA U Pa3-
BUTHS HUTPO3aTUBHOTO cTpecca Ha 93,0% (Taba. 2).

Tabnuua 2. — CoCcTosiHME aHTUOKCUOAHTHOW CUCTEMbI U CUHTa3bl OKCUOA
a30Ta B r0OJIOBHOM MO3re XVBOTHbIX Ha 4 cyTku BBeaeHus BSO

COA, Karasasa, IIpoaykxre OMB, | Hurporn- NO-
I'pynma >KHBOTHBIX .e./(mMr MKat/ (mr y-e./1 Geaxa posHH crmTasa,
4 Y " M AT Kor HMOAB/T | HMOAB/T
Geaxa'mmn) | Geaxa®ynm) (270 8M) | (363 HM) | 6Geaka | Geaka*mum
HHTaKTfI‘;Z HHBOT™ | 28574123 | 7,7£0,98 | 89+0,74 | 670,68 | 8,6+0,73 | 14,2+ 1,07
Kusormoie cmBeae- | 1)1 5y 03 | 484046 | 13,6+ 14| OFF |16,6+1,32] 25,6+096
urem BSO 1,76
JKusoTHblIe ¢ BBeae- 102 +
uueMm BSO + aurumo- 227,5+£9,8% | 6,6+0,55* |9,6+0,85%(9,1+0,84 0))95: 16,1 £ 1,05*
AVIH
JKusoTHble ¢ BBeae- 10,6 + 12,4 +
uueM BSO + tnorpu- | 211,1+11,1* | 58+0,63* | 10,1 +1,1* 0,93+ 1,03 18,3 £ 0,84*
A30AUH
JKusorHsble ¢ BBeae-
aueMm BSO + tuone- |217,3+10,7% | 6,0+ 0,72* ll?éi*i 10())’742*i 107:;372*i 18,7 £ 0,95*
Tam
JKusorHble ¢ BBe- 136+
Aeamem BSO + 1946 +94* | 52+0,89 |11,8+1,51 1)’17; 13,3+0,9%| 20,5+ 1,11
0-AHTIOeBasi KUCAOTA

ITpumeuanue: * — p<0,05 mo oTHOMEHMUIO K TpyIe ¢ BBeAeHHeM BSO

BBeaeHue nccaeayeMpIX IpenapaToB OKa3bIBaAO
OAHOHAIIPAaBAEHHbIH, HO He PaBHO3HAYHBIM 1O CHUAE
MOAYAUPYIOIIUN 3P PeKT. Hauboaee axTuBHBIMU
B 9TOM OTHOIIEHWHM OBIAM AaHIHOAWH, THOLIETAM
U THOTPUA30AMH, IPHMEHEeHHe KOTOPbhIX CTaTUCTH-
9eCKH AOCTOBEPHO (p<0,05) IIPUBOAMAO K HOpMa-
amsanuu ¢pyHkiuonuposanus COA u karasassl,
U KaK CAGACTBHE, OTPAaHUYMBAAO OKHUCAUTEABHYIO
MOAUQUKALNIO 6€AKOBBIX MOAekyA. OTMeueHHbIe
adpexTbI 06yCAOBAEHDI TEM PAKTOM, YTO yKA3AHHbIE
IpernapaTbl OTHOCATCA K IPYIIIe aHTHOKCUAAHTOB,
KOTOpbI€e SIBASIOTCSI «AOBYLIKAMH > CBOOOAHBIX pa-
AMKAAOB M IIEPEBOAAT UX B HEAKTUBHOE COCTOSIHUE,
CIIOCOOCTBYS peaKTUBUPOBAHHIO AaHTUOKCUAAHTHBIX
pepMeHTOB 1 60Aee 9P PeKTUBHOMY PACXOAOBAHUIO
He(pepMEHTaTUBHOI'O aHTHOKCHAAHTA TOKOPEepOoAa
[13, 338-340]. a-AumoeBast KMCAOTa OKa3bIBaAa
MeHee BbIPa)KeHHbIN 3P PeKT, He OKa3bIBas Cylle-
CTBEHHOTI'O BAMSHUS Ha aKTUBHOCTb NO-CHHTa3bI,
karaaassl 1 Hakoraerus ADT (taba. 2). Opnaxo,

CAEAyeT OTMEeTHUTH, YTO ITOT IIperapar, HapaBHe
¢ 60Aee aKTUBHBIMH B 9TOM IIAAHE, CTATUCTUIECKH
aoctoBepHo (p<0,05) MpenaTCTBOBaA HAKOTIAEHHUIO
nepokcuauTputa 1 KOI, kak Hanbosee TOKCHIHBIX
COeAMHEeHMI AAs TKaHU Moara. [ToAydyenHbIe AaHHBIE
CBHAETEABCTBYIOT O BOXKHOM POAHM 3TOT'O €CTECTBEH-
HOTO MeTaboAnTa B QpYHKIIMOHUPOBAHUK CHCTEMBDI
TAyTaTHOHA U MeXaHMU3MaX ACTIOHHPOBAHMS OKCHAQ
a30Ta, MOBBIIIASI, TAKIM 00pa3oM, ero 6HoAOCTyII-
HOCTD U IIPeIsITCTBYsI 0Opa3sOBaHHUIO LIUTOTOKCHYe-
CKMX ACpHUBATOB.

TaxuMm 06pas3oM, pu mpoBeAeHUH papMaKoTe-
PaInuu THOA-COAEPIKAIUMH ITperapaTaMy yCTaHaB-
AMIBaeTCsL HanboAee OINTHUMAAbHOE COOTHOIIEHHE
MEXAY YPOBHSIMH BOCCTAaHOBAEHHBIX M OKMCA@HHbIX
THOABHBIX I'PYTII, @ TaKXKe TAyTaTHOHA, YTO CBUAE-
TEABCTBYeT 00 aKTHMBHOM MOOMAU3AIINN THOA-AVC-
YABPHUAHOM CHCTEMBI B HEUTPAAU3AIIUH ITPOAYKTOB
CBOOOAHO-paprKaAbHOTO oKucAeHus. Kpome Toro,
yBeandeHue ¢pyHKImoHasbHoCcTH TAC B ycaoBHsX
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BBepAeHHsI BSO crmoco6cTByeT MOBBINIEHHIO 6MO-  ypPOBHS HUTPOTHPO3HHA. BepOSITHO, 4TO B yCAOBHSIX

AOCTYITHOCTH OKCHAQ a30Ta, a4 TAK)XKE YMEHbIIAET HHUTPO3HPYIOIIETO 1 OKCHAQATHBHOTO CTPECC], 6Aaro-

ITUTOTOKCHYHOCTD €TI0 aKTHUBHBIX AC€PHUBATOB, 4YTO Aaps YKa3aHHBIM ME€XaHN3MaM, M3yI€HHbIE CPEACTBA

IIPOSIBASIAOCD B BUA€ HOPMAAHM3allMH aKTHBHOCTH YBEAIHBAIOT yCTOfI‘IPIBOCTb HepBHOfI TKAaHHU K SIBAC-

NO-cunTa3bl, Ha pOHE BBHIPAKEHHOTO CHIDKEHHs  HusaM umemud [ 13, 150-152].
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Neutrophilic granulocytes reactive response in
candida vulvovaginitis patients with intracellular
microorganism persistence complications

Abstract: Polymorphic neutrophilic granulocytes reactive response and body immune reactiv-

ity in general considerably decrease in patients suffering from candida vaginitis on the basis of intra-

cellular microorganisms persistence.

Keywords: candida vaginitis, neutrophilic granulocytes reactive response.

Among frequently occurring infections can-
dida vulvovaginal takes a considerable place affect-
ing 70-75% of women of child-bearing age at least
once a lifetime. Primary episodes of VVC with sub-
sequently recurrent infection (RVVC) are experi-
enced by 5%-10% of women while RVVC is defined
as at least three-four episodes of the disease within
one year. There is a primary RVVC identified with
unknown predisposing factors and secondary RVVC
that has an acute form due to the certain predispos-
ing factors [1, 1-2].

Despite the existence of acquired cell-mediated
candida-specific immunity, the studies of vaginal
candidiasis in women show the lack of the local and
systemic adaptive immunity protection. These data
provide few clues to the protective mechanisms
against the infection and the high rate of asymp-
tomatic vaginal fungal persistence in adolescents has
considerably limited the insights into the immuno-
pathogenesis of vaginal candidiasis [2, 2939].

Objective of the research is to establish reactive
response of polymorph nuclear neutrophilic granu-
locytes of periphery blood in women suffering from
candida vaginitis at the presence of chronic persis-
tent intracellular infection.

Resources and methods. Clinic laboratory and
special examination was conducted in 107 women
suffering from candida vaginitis. Clinic diagnosis

was confirmed by yeast-fungi secretion of Candida
genus and content from vaginas of all women in pop-
ulation level 5.69+0.37 Ig CFU/ml in monoculture
and in association with non-pathogenic bacteria or
trichomonas.

Calculation and analysis of periphery blood ele-
ments were conducted according to the recommen-
dations listed in “User’s manual” of analyzing device
(3, 58].

Investigation results and their discussion.

Viruses and other intracellular microorganisms
add their contribution to the weakening resistance
of ahuman body. The presence of persistent viral in-
fection was identified by the increase of IgM and IgG
concentration in the periphery blood. The investiga-
tion of the IgM and IgG concentration was held in
57 patients suffering from candida vaginitis. The per-
sistent viruses and other intracellular infections in-
vestigation results according to the ELISA data are
given in the tablel.

For uncovering the persistence mechanisms
of intracellular non-pathogenic microorganisms in
women suffering from candida vaginitis, the ecologi-
cal method was used. It allowed to investigate the
co-existence characteristics of ecosystem representa-
tives “microorganism-microbiota” and trace the eco-
system changing direction. Dominant typology was
completed on the basis of the constant index iden-
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tification, Simson’s domination indexes and Berger-
Parker’s indexes of generic abundance. Cytomega-

lovirus and viruses of Herpes Simplex type 1, 2 are
considered to be dominant species.

Table 1. — The generic content of persistent intracellular
microorganisms in women suffering from candida vaginitis
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Cytomegalo virus 57 17 31,48 0,31 0,30 0,10 0,321
Herpes Simplexvi-
erpes Surpiex vt 57 15 27,78 0,28 0,26 0,08 0,283
rus type 1, 2
Rubella virus 57 5 9,26 0,09 0,08 0,01 0,094
C. trachomatis 57 5 9,26 0,09 0,08 0,01 0,094
M. hominis 57 3 5,56 0,06 0,04 <0,01 0,057
T. gondii 57 8 14,81 0,15 0,13 0,02 0,151
Hepatitis C virus 57 1 1,75 0,02 0,01 <0,01 0,019

Rubella virus, Chlamydia, Mycoplasma and
Toxoplasma are additional intracellular microorgan-
isms that persist in a human body.

Margaleph’s generic abundance index was cal-
culated for persistent microbiota abundance char-
acteristics. This index is believed to be rating to
characterize spatial cellular resources and environ-
mental conditions for providing the existence of in-
tracellular microorganisms. The highest indexes of
the persistent intracellular biota were identified in
Herpes viruses (Herpes Simplex viruses typel,

2 and Cytomegalovirus). Viral and other intracel-
lular microorganisms persistence always leads to the
development of the secondary immunodeficiency
state established during the study of the neutro-
philic granulocytes reactive response level. An ap-
proximate level of the intracellular viral and other
microorganism concentration was identified accord-
ing to the IgG concentration level in the serum of
the patients. IgG concentration study results in the
serum of the women suffering from candida vaginitis
are given in table 2.

Table 2. — Ig G concentration in the serum of women suffering from candida vaginitis

Intracellular microorganisms Units of measure IgG concentrationin | IgM concentration in
the patients’ serum the patients’ serum
Cytomegalovirus m.o/ml 6,42+0,37 negative
Herpes viruses typel,2 Optical units 9,88+0,49 negative
Rubella virus m.o/ml 92,40+0,87 negative
Chlamydia Optical units 3,73+0,31 negative
Mycoplasma Optical units 1,56£0,14 negative
Toxoplasma m.o/ml 130,31£1,19 negative
Hepeatitis C virus Optical units 0,497 negative

Given IgG concentration depends on the
antigen (virus or other microorganisms). The
absence of IgM increase suggests that there is
no acute inflaimmatory state, stipulated by
persistent intracellular microorganisms, and the Ig
5G titre increase justifies the chronic inflammatory

process, at which the secondary immunodeficiency
state is formed. Candida vaginitis persists on the
basis of this state.

It is known that candida of anylocalization refers
to the opportunistic mycosis. The fungi of Candida
genus are widespread. A carrier has got 46-52% of
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these fungi on his mouth mucous membrane, 80%
in faeces, 12% on vagina mucous membrane and
this amount may considerably increase to 30-35%
in the last trimester of pregnancy. However, this
result must not exceed Ig 3-4 CFU/ml. Vaginitis
development persists on the immunodeficiency
state background, and particularly on the basis of
granulopenia. Neutrophilic granulocytes possess the
functions of hemotoxis, phagocytosis and secretion.

They are the first to penetrate the inflammation
foci that is connected with hyper susceptibility
to hemoattractant substances that provide the
direct cell penetration into inflammation foci.
The importance of neutrophilic granulocytes in
anti-infective unspecific protection became the basis
for the establishment of neutrophilic granulocytes
reactive response in the periphery blood in patients
suffering from candida vaginitis (table 3).

Table 3. — Polymorphic neutrophilic granulocytes reactive response in the
periphery blood of patients suffering from candida vaginitis

Immuno-hematologic Measure Patients suffering | Healthy peo- Level
indexes 5 nits from candida vagini- | ple (n=30) | ofimmune P
X
" tis (n=30) M+m M+m disturbance
Neutrophilic granu- equivalent
locytes reactive re- qunits 2,67+0,26 2,97+0,29 -1 >0,05
sponse index
P e yaPhe | ANt 71007 | 2502022 | 1| <005
Neutrophils shift index eqmr‘l’f“tlsent 0,110+0,011 0,033+0,009 I <0,01
uni
T -
Leucocytes shift index equlrxlfisent 1,5240,16 2,1540,19 B <0,05
u
Lymphocyte-granulo- ival
szli’n;gte grantio eq‘slll‘l’?t:nt 0,57+0,05 0,40+0,04 HI <0,05
i?elzr:aft’ zllizlli rono- eqz:;lsem 9,4320,17 16,50+0,19 )| <0,001
L t d ESR ivalent
r;‘i‘:io;g;s n eqi:ftsen 0,63%0,05 0,43+0,4 41 <0,05
Leukocytic index eqt:ilsent 1,57+0,13 0,85£0,10 JI | <005
U ific bod tiv- i
it;isfl’ PR eqi:?tlsent 0,40%0,03 0,64+0,06 I <0,05
I logi tiv- ival
ltr;n:;éréi oEEEE eqf:ft:nt 5,80+0,45 6,90+0,55 -1 >0,05
Bod ist ind ival
Ocy resistance Idex eq‘::?tsent 310,1543,11 802,125 40 B <0,001

For identification of informational index chang-
es in neutrophilic granulocytes reactive response of
the periphery blood, as probable prognostic mean-
ing of candida vaginitis development, complicated
by intracellular infection, the immunologic distur-
bance level of each immunohematologic index was
established. At the presence of reactive response in-
sufficiency there was a negative number and the index
with “+” indicated the hyper function of the immune
system. Neutrophilic granulocytes reactive re-

sponse index in the periphery blood of patients suffer-
ing from candida vaginitis has a decreasing tendency
by 11,24%. Neutrophilic-lymphocytic coefficient falls
by 46,20%, leucocytes shift — by 41,45%, but at the
same point it increases in 3,33 times that serves as an
evidence of appearance of new forms (rod-nuclear) of
neutrophilic granulocytes in large amount that cannot
substitute the function of mature forms. Decrease of
neutrophils and monocytes ratio index certifies the
weakened function of neutrophilic granulocytes in
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comparison with monocytes/macrophages function
which activity prevails over neutrophilic function. In-
crease of leucocytes and ESR ratio index by 46,51%
proves the development of autoimmune process,
leading to cell destruction infected by intracellular
microorganisms, and the leucocytes index increase
to 85,88% justifies the immune response humoral
component prevalence over the cell chain.

Conclusions:

1. The development and persistence of can-
dida vaginitis is accompanied by a considerable (by
35,38%) decrease of factor activity and mechanisms
of unspecific protection against the infection, and
also the specific immune reactivity by 62,41% that
causes body resistance decline in patients by 29,78%.

2. Bodyresistance decline in patients suffering
from candida vaginitis is conditioned by Herpes vi-
ruses persistence in the body (Cytomegalovirus and
Herpes simplex virus), Rubella virus and other intra-
cellular viruses — Chlamydia, Toxoplasma, Myco-
plasma.

3. Candida vulvovaginitis persistence, associ-
ated with intracellular infection (Herpes viruses,
Rubella virus, Chlamydia, Toxoplasma etc.), is ac-
companied by the decline of polymorph nuclear
neutrophilic granulocytes reactive response that
leads to unspecific reactivity decrease (inherent im-
munity) by 60,0%, immunologic body reactivity by
18,97% that is conditioned by general body resis-
tance decline in 2,59 times.
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BblOOpP HAYLUHMKOB U BIMSIHNE UX
MCNOJIb30BaHUS Ha OpraHbl cjayxa

AHHOTaIII/Iﬂ: B crarpe PacCMaTpHUBaIOTCA BOIIPOCHI, CBA3aHHbIE C YXYAIIEHHEM CAyXa, IIpH

HCIIOADP30BaHMH HAYIITHHUKOB, 4 TAKOKE ACIIEKTDI CBA3aHHBIE C HPO(I)HAaKTHKOfI HaPYIlIeHI/Iﬁ HETaTUBHOTI'O

BO3AEHCTBHS ITPU UCTIIOAB30BAaHUH PA3HBIX TUIIOB HAYITHUKOB B IPO(ECCHOHAABHOM cdepe.

KaAroueBbie caoBa: OTOAAPHUHI'OAOT Y, HAPYIIEHN I CAYXa, CHIDKEHHE CAYXOBOﬂ YYBCTBUTEADHOCTH,

BAMSTHME HAYIITHHUKOB.

3ByKOBbIe CHTHAABI, OKPY)KAIOLINE YeAOBeKa,
IPEACTABASIIOT CO00I KOAeOaHMs BO3AyXa C Pa3HOM
YaCTOTOM U CHUAOH, OHU BO30YXAQIOT CAYXOBbIE pe-
LIE[ITOPbI, HAXOASIIMECS B YAUTKE BHY TPEHHETO yXa.
PerienTopbl aKTUBUPYIOT IIEPBBIE CAyXOBbIE HENPO-
HbI, [IOCA€ Yero CeHCOPHAast HHPOPMALIUS [IepeAAeTCs
B CAYXOBYIO 00AaCTh KOPbI OOABIIOrO MO3ra Yepes

PSIA TIOCAEAOBATEABHBIX OTAEAOB, KOTOPBIX OCOOeH-
HO MHOT'O B CAyXOBOM CHCTEME.

CayxoBas cucTeMa — OAHA U3 BaKHEMIIMX
AMCTaHTHBIX CEHCOPHBIX CHCTEM YEAOBEKA B CBA3U
C BOBHUKHOBEHHMEM Y HEIrO PeYU KaK CPEACTBA MeX-
AMYHOCTHOTO obeHns. CAyxoBast CCTeMa YeAOBe-
Ka — YPE3BBIYAMHO CAOXKHBIM allllapaT, IIPUCIIOCO-
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OAEHHBI B OCHOBHOM AASI BOCIIPHSITUS He IPOMKHIX
3ByKoB. HecMoTpst Ha TO, 4TO cAyXOBasi cucTeMa de-
AOBeKa IPeACTABASIET COOOM YHUKAABHBIN 1 COBEP-
IIeHHBIN MEXaHH3M, BO3MOXKHOCTH €€ OIPaHHYeHbI
IpY BOCIIPHSTUH TAKUX ITAPAMETPOB, KaK 3ByKOBOe
AaBA€HHeE, JaCTOTA, BpeMEeHHbIe HHTEPBAABI H AP.

Ceropnst yxe 6oaee 10% Bcero HaceaeHHs
3eMHOrO IIapa IO Pa3HbIM IPHYMHAM CTPAAAeT
HApYIIeHHSIMH CAyXa Pa3HOM CTEIIeHH TSDKeCTH —
OT TYTOYXOCTHU AO IIOAHOM TAYXOTbI. BoAbIITyIO AOAIO
3aHHUMAIOT BHEIIIHHE BO3AEHCTBHUS, 0COOEHHO IPOM-
KHe UAU YCHAEHHBIE 3BYKH, TaK KaK IIPH BO3AEHCTBUH
Ha CAYXOBOH aIlIlapaT IPOMKHUX 3BYKOB B TeUeHHe
AAUTEABHOTO BPeMeHH IIPUBOAUT K HEOOpaTUMbIM
IOTepsIM CAyXa (Ha3pIBaeMbIM HeHpOCeHCOPHOM
rAyXOToﬁ), BBI3BAHHBIM ITOBPEXAEHISIMU BOAOCKO-
BBIX KACTOK BHYTPEHHETO yXa. MeAUITMHCKUMU
HCCAGAOBAHISIMU YCTAaHOBAEHO, YTO AOIYCTHMOE
BpeMsl HaXOXXAEHHS B 30HE ITOBBIIIEHHOTO 3BYKO-
BOTO AaBA€HHS pasAndHO: AAsl 90 Ab — Ao 8 gacos,
AT 95 oAb — A0 4 9acoB, aas 100 oAb — A0 2 wacos,
Aast 105 Ab — ao 1 49aca, 110 Ab — ao 30 munyT,
115 Ab — a0 15 munyT, 120 Ab — HepomycTuMOE
3BYKOBOE AABACHHE, IIPH KOTOPOM MOXeT P OM301-
TH IIOBPEXAEHHE CAyXa.

IosiBUBIIMECS MOIITHBIE CHCTEMBI 3BYKOYCHACHHS,
KOTOPbIE HCIIOAB3YIOTCSI AASL Pa3AMYHBIX MEPOIIPHS-
TUI (KOHIJ;eprI POK, METaAA M APYTHX rpynn), Heu3-
6eXXHO IPUBEAU K IOCTEIIEHHOMY YXYALIEHUIO CAYXa,
0COOEHHO Y MOAOAOTO ITOKOAEHYIS], KaK Y CAYIIATeAer,
TaK M y IPO(eCCHOHAAOB-MY3bIKAaHTOB, 3ByKOPEKHC-
CepOB, 0 YeM CBUACTEABCTBYIOT MHOTOYHCAECHHBIE HC-
caepoBanms. Ha coBpeMeHHBIX KOHIJEpTaX, eCAH Ha-
XOAUTBCS PSIAOM C 3BYKOBBIM 000PYAOBAHKEM, MOXKHO
IIOAYYHUTDb ypoBHHM 3ByKa 120-130 aAb.

ITocaepHMe HICCA€AOBAHMS IIOKA3BIBAIOT, YTO My-
3BIKA AF0OOTO POAQ MOXKET IIPHUBOAUTD K YXYAILIECHUIO
CAyXa, €CAYl B TeU€HHe AAUTEABHOTO BpeMeH!U Ha Ma-
AOM PaCcCTOSIHUU OT yXa CO3AAIOTCS 3BYKH C YPOB-
HSIMU, IPHHOCSIUMU Bpep, cAyxXy. ITo psaHBIM YHU-
BepcureTa Propupsr CIIA, y 14 u3 S6 cTyaeHTOB,
CYHUTAIOIIHX, YTO UX CAYX HOPMAAbHBIH, HA CAMOM
AeAe IMeAOCh CHIDKeHe cayxa Ha 15 u 6oaee pAB. Hc-
CACAOBAHUS IIOKA3aAH, YTO Y CTYACHTOB, KOTOpbIe
PEryAsIPHO CAYIIAIOT MY3bIKY B IIA€epe, CHU3HUAKCD
CIIOCOOHOCTH Pa3AMYATh 3BYKH BBICOKOI YaCTOTHI.

HeraruBHOe BAMSIHIE Ha CAyXOBbIE OpPraHbI OOHA-
PY>KHBAeTCsI [10 CABUI'Y IIOPOTa CABIIIIMOCTH IIOCAE
TOr'0, KAK OHHU ITIOABEPTAUCH AKYCTHIECKOMY BO30YK-
Aenno. OObIMHO BHavaAe BO3HHMKAET BpeMEHHBII
CABUT IIOPOTa, KOTOPBII HCYe3aeT ITOCAe IIEPHOAA
BOCCTaHOBAeHUs ([IePHOA STOT MOXKET AOCTHIATh
16 ‘{aCOB). Ecan yxo nopBepraeTcs o4eHb AAUTEAD-
HbIM MAHM OYeHb BHICOKHMM U YaCTBIM aKyCTHIECKUM
BO30YKAQIOIIUM BO3AEHCTBHSIM, MOXET BO3HUKHYTh
IIOCTOSIHHBII CABHI IIOPOTA CABIIIIMOCTH, YKa3bIBa-
IOLIUIT HA AEVICTBUTEABHOE YXYALIEHUE CAyXa.

CAyx, SIBASISICH OAHMM H3 3HAYHMBIX OPTaHOB
IyBCTB, OYEHb BaXKEH B )KU3HEAESTEAPHOCTU YEAO-
Beka. CAyX moMoraeT o6mATbCS C OKPY>KAIOLIUM
MHPOM, Ka4eCTBEHHO 00y4aTbCsl, IOAHOLIEHHO pa3-
BHBATb HHTEAAEKT U IICHXUKY.

B mocaeanee Bpems B Poccuy 3HAYUTEABHO BO3-
POCAO KOAMYECTBO AIOAE€H, KOTOpBIE €XEAHEBHO
IIOAB3YIOTCSI HAYITHUKAMH, 0COOEHHO yJamuecs 06-
Pa30BaTEABHbIX IIKOA U CTYAHTBHL JacToe NCII0Ab30-
BaHUe HAayLIHUKOB [IPY BBICOKOM YPOBHE I'POMKOCTH
Ha YAUIle, B CIIOPT3aAe, B TPAHCIIOPTe, HEU30eXKHO
IIPUBOAUT K YXYAIIEHHUIO CAyXa, O YEM CBHUAETEAD-
CTBYIOT MHOTOYMCAE€HHbIE HAyYHO-MEAMIIHHCKIE
uccaepoBanmss. K coxaAeHHIo, Ha 3A€KTPOHHBIX
YCTPOMCTBAX OTCYTCTBYIOT IIPEAYIIPEXKASHHUS O BO3-
MOXXHBIX HeOAAQrONPHUSATHBIX IMOCAEACTBHSX AAS
3AOPOBbBS, B Ay4IlIeM CAy4ae O BpeAe YIIOMHHAeTCsI
B HHCTpYKUusix. CTaTUCTHKA O IPOrpecCUpOBAHUM
CHIDKEHUSI CAyXa HeyTelmuTeAbHa. [Ipy mpoBepeHIN
MEAMIIMHCKAX OCMOTPOB BpPaul KOHCTATUPYIOT Ha-
PYLIEHHUS CAyXa y AeTeit u moApocTkoB. C Bospac-
TOM 9THU AIOAU, BEPOSITHEE BCEr0, OYAYT BBIHY>KAEHDI
II0AB30BATHCS CAYXOBBIMH AIIIIAPATAMH, [IO9TOMY TaK
BOXHO BHUMATeAbHee H3y4IUTD 3TA IPOOAEMY.

AAst 060CHOBAHMS HEIOCPEACTBEHHOTO BAMSTHIS
HCIIOAb30BaHUS HAYITHUKOB Ha CAYX KPaTKO PaccMo-
TPUM MEXAHH3M [IPOBEAEHUS U BOCIIPUSTHUS 3BYKO-
BbIX CUTHAAOB.

3ByKOBasi BOAHA IIPOXOAUT B CAYXOBOII IIPOXOA,
BBI3bIBasI KOAeOaHIs OapabaHHO IeperoHKH, KOTO-
pasi, B CBOIO OUepeAb, POBOAUT KOAeOaHI Ha Ljellb
TPeX KOCTOYeK: MOAOTOYEK, HAKOBAABHIO U CTpeMey-
K0. MexaHu4eckoe KoAeOaHNe [TepeAeTCsI B YAUTKY,
rae mepeanM$a BO3AEHCTBYeT Ha BOAOCKOBBIE KACT-
KH ¥ Y>K€ B JAUTKOBOM I'aHIAMEe KOAeOaHNUS IIpeBpa-
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IAIOTCS B 9AGKTPUYECKHUI UMITYABC. DTOT UMITYABC,
IOCTYMAs B LIEHTPBI CAyXa BUCOYHOM AOAH KOPBI rO-
AOBHOTO MO3ra, obecreyrBaeT BOCIPHATHE 3BYKOB.
YeM 60AbIIe CHAA 3BYKOBBIX CHTHAAOB, TeM CHAbHEe
KOAeOAETCS IIepeITOHKA. YXYAIIEHHe CAYXa MOXeT
BO3HHUKATb IPU BOSHUKHOBEHNH HAPYIIEHHUS OAHOTO
U3 9TAIIOB IPOBEACHH 3BYKa.

Ilpyyun HapymeHHs CAyXa MHOTO, OHU MOTYT
OBITh KaK BPOXXKAEHHbIE, TaK M IIPHOOpETEHHBIE.
Ho Tak xak B coBpeMeHHOM 001IleCTBe BO3pacTaeT
IPOIIEHT YXYALIEHHS CAyXa Y COBPEMEHHOTO Hace-
A€HMs1, HCIIOAB3YIONIero HayITHUKH.

B mpornecce npocaynBaHus My3bIKU B HAyITHH-
KaX IIpH BBICOKOM YPOBHE I'POMKOCTH, MHOTHE He pa3
3aMeYaAM CHIDKEHHE CAyXa, HO He YACASAU AAHHOM
npobAeMe AOAKHOTO BHUMaHUSL. Be3ycaoBHO, c BO3-
PacToM HauMHAeTCs BO3pacTHas Aerpajalius op-
FaHOB CAyXa Yy KaXKAOTO MHAUBHAyaAbHO. OpHaKO
HeyTeIINTeAbHbIe TEHACHIIUHU YXYAIIEHHUS CAYXOBbIX
CITIOCOOHOCTeH Y MOAOABIX AHI] He MOXKET He BBbI3bI-
BaTb 6€CITOKONCTBO.

IIpu MoCTOSHHOM MCIOAB30BAHUH HAyITHUKOB
nepepadya 3BYKOBBIX CUTHAAOB CTAHOBHUTCS 3HAYH-
TEABHO XYy’Ke, AIOAM HAUMHAIOT HCIIBITBIBATh AMC-
KOMQOPT: IIyM U 3BOH B yIIaX, TOAOBOKPY>KeHU,
HapylleHHe TIPOCTPAaHCTBEeHHOM OpHeHTAIUH, TPU
3TOM 3BYKH YMepPEHHOM I'POMKOCTHU BOCIIPUHHUMAIOT-
Cs1 TAYXVMIMM, CAUBAIOIMICS, CKOHLI@eHTPHUPOBAThCS
Ha OTAEABHOM 3ByKe cA0XHO. IToBpexaeHHbIe ceH-
COpPHbBI€ 9AEMEHTHI BHYTPEHHErO yXa II0OCTOSHHO I10-
CHIAQIOT HEPBHBIE MMITYAbChI B TOAOBHOM MO3I BHE
3aBHCHMOCTH OT TOTO, IIOCTYTIaeT AU Ha CAMOM AeAe
3BYK. B pesyabrare ¥ BOZHHKAIOT ONIyIIeHHs 3BOHA
U ITyMa B yIIaX. TOT 3ByK MOXKET AOCTUIaTh YPOBHS
B 90 AB. IIpu aTOM y 4eAOBeKa BO3HUKAIOT IpobAe-
MbI BO B3aMMOAEHCTBHUHU C OKPYXKAIOIIHM MUPOM.

Bpea oT HaymIHHMKOB HampsAMYIO CBA3aH C MX
yHKIMel 1o mepepade 3ByKa, OCOOEHHO OYEHb
rpomkoro. B Hopme yeaoBeueckoe yXo BOCIIPHHU-
maet 3ByKu oT 10-15 ab. Ecan rpomkocTs mpocay-
IIMBaeMOM My3bIKH Ipesbimaer 60 Ab — BosHuKa-
eT auckoMdopt. Kpurnunsiit yposens 80-100 oAb
AocTuraTb HexeaareabHo. [pomkocts 130-140 oAb
(AMCKOTEKa MAM POK-KOHIIEPT) MOXeT IPUBECTH
K TIOSIBAGHHIO OOAM B YIIIAX AU AQXKe K TPaBMe. 3A0-
poBble OapabaHHbIe epenoHKU Oe3 ymepba MoryT

IepeHOCUTb IPOMKOCTh aeepa B 110 oAb Mmakcumym
B TedeHue 1,5 muH. KauecTBo 3Byka Takke OueHb
B)XHO, [I09TOMY TP HEOOXOAMMOCTH HCIIOAb30Ba-
HUS HAyITHUKOB HY>KHO 00paIaTh BHUMAHHe Ha Ka-
4eCTBO YCTPOMCTBA.

IToa BO3AEHCTBHEM PE3KHX YAAPOB 3ByKOBBIX BOAH
OapabaHHasI IeperoHKa KOAeOAETCS ¢ GOABIION aM-
IAUTYAOM. [13-3a 9TOr0 OHa MOCTENIeHHO TepsieT CBOIO
9AACTUYHOCTD, U Y YeAOBEKA IIPUTYIIASETCS CAYX.

Bricokuit ypoBeHb IPOMKOCTH BAMSET M Ha APY-
rue cucTeMbl opraHusMa. Hapacranue 3BykoBoro
curHaaa nmposonupyer crpecc. Koraa 3Byk Hapacra-
€T, OpPTaHH3M IIPOU3BOAUT MHOT'O TOPMOHOB CTPecca,
HanpuMep, appeHaAuH. [Ipu aToM cy>xaroTcs Kpose-
HOCHBIE COCYABI, 3AMEAASIETCSI PabOTa KUIIeYHHKA.
B paspHerieM Bc€ 3TO MOXKeT MPUBECTH K HapyIle-
HUSIM pabOTHI CepALIa U KPOBOOOpalleH .

CeroaHsl aCCOPTHMEHT HayIIHUKOB OYeHb Pa3-
HOOOpa3eH, HO AI0ObIe BUABI My3bIKAABHBIX HayII-
HHKOB CO BpeMeHeM ITPUBOAST K YXYALICHHIO CAYXa,
OAHAKO IPOBEAEHHbIE MCCAGAOBAHHS CBHUAETEAD-
CTBYIOT, YTO HaHMeHee OIIACHBIMHU AASL CAyXa SIB-
ASTIOTCSI HAKAQAHbIe IOAHOpa3MepHble HayIIHUKH.
OTO AOCTHraeTCsi HaNMeHbIIel Harpy3Koi Ha Oa-
pabaHHYIO IIepPENOHKY.

IIpu ncrIoAb30BaHMM BCTaBHBIX HAYITHUKOB, MAK-
CHMAABHO IMPUOAMKAIONMINX UCTOYHUK 3BYKa K BHY-
TPEHHEeMY yXy, 3HAYUTEAbHO YBEAUYHBACTCS HArPy3-
Ka Ha ITepeIoHKy. B XpsmeBo 4acTH mpoxoaa Koxa
Pas3ApaXKaeTcsi, YTO CIIOCOOCTBYET MOBBIIIEHHOMY
BBIACACHHIO JKeAe3amu cepbl. Mcrmoab3oBaHue Takux
HAYIIHUKOB He AOAXKHO ITPeBbIIATh 2—3 Yaca C IPOM-
KOCTBIO A0 60% OT BO3MOXKHOTO YPOBHSI.

HaAmume AOCTaTOYHOro KOAMYECTBA YIIHOM
Cepbl TOBOPHUT O XOpoIIeil paboTe 9HAOKPHUHHBIX
KeA€3. YIIHas cepa SBASIeTCS 3allIUTHBIM 6apbepoM
CAYXOBOTO IIPOX0AQ U bapabaHHOI epenoHKu. B eé
QYHKIIMM BXOAUT OaKTepPUIIMAHAS aKTHBHOCTD, YAA-
AEHHe M3 CAYXOBOT'O IIPOXOAQA CAYIUBAOIIETOCS JIIU-
TEAHS, A TAKOKe IPeAYIIPeXXAeHHe IIPOHUKHOBEHHUS
BHYTPb yXa U3 OKPY>KAIOI]eH CPeAbl HHOPOAHDIX Be-
IIIeCTB ¥ MEKPOOpraHua3MoB. Cepa MOCTEIIeHHO BbI-
AEASIeTCS U3 yXa BO BpeMsl )KeBaHHs HAH PasTOBOpa,
a TaKKe BBIHOCUTCS HAPY>Ky BMECTe C pOCTOM KOXH.

Hauboaee omacHbIMU CUMTAIOTCSI BHYTPHKAHAAD-
Hble HaymHUKH. [Ipy uX nCrioAb3oBaHNM 3ByKOBOMH
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CHT'HAA, MUHYSI YIIHYIO PAKOBHHY, HEIOCPEACTBEHHO
IIOTIAAAeT B CAYXOBOM IIPOX0A. BcaepcTBHe aTOTO, yIII-
Hasl PaKOBHHA He MOXXET CIIOCOOCTBOBATD YCHACHUIO
3BYKa, U YeAOBEK BHIHY>KACH YBEAUIUBATb IPOMKOCTD
IIOCTYIIAOIEro CUTHAAA CBePX HOPMBL B poomoaHeHHe
IPOHCXOAUT OOTYpariysi HAPY>KHOTO CAYXOBOTO IIPO-
XOAQ, 4TO IPEISITCTBYET 9BAKYaIIH CePbI C MUKPO-
$AOpPOII M3 HAPYXKHOTO CAYXOBOTO IIPOXOAQ, Cepa
YIIAOTHSIETCSI, MOKET Pa3BUThCS BOCIaAeHue. B pe-
3yAbTaTe 0OpasyeTcsi cepHasi MpoOKa. «MeaoMaHbI>»
IPEAIIOYHTAIOT IPOAOAKUTEABHOE BPeMsl CAYIIATh
IPOMKYIO0 My3bIKy. 3BYK cBblilie 90 Ab mpuBoauT K 110-
POKEHHIO U aTPO(PHUH TyBCTBUTEABHBIX BOAOCKOBBIX
KAETOK B YAHTKE, B Pe3yAbTaTe Pa3BHBAETCS HEBPUT,
BO3MOKHBI KDOBOMBAMSIHHUSI B OPTaHBI CAyXa. 3BYKO-
Basi BOAHA HAET HEIIOCPEACTBEHHO Ha CpeAHee YXO,
YTO NMPHUBOAUT K IOSIBACHHIO OOAEBBIX OINyIIeHHUI
oT Atoboro nryma. BHauase moru6arT BOAOCKOBbIE
KA€TKH, BOCTIPHHUMAIOII[1e BBICOKHE HOTbI, TIOTOMY
4eAOBeK He 3aMedaeT IPOrPeCCUPYIOIIYIO TAYXOTY.

Ha ceropHsIIHUIT A€Hb CAYX CHIDKEH IPHMEPHO
y KOKXAOTO 4eTBepTOro yeaoBeka. [Toaromy Atoan,
TIOAB3YIOIIHECS [10 MHOTO YaCOB IIOAHOPAa3MePHBIMU
HAyIITHUKAMH B CHAY CBOHX ITPO$eCCHOHAABHBIX 0051-
3aHHOCTeH ( PaAHCTBI, 3ByKOPEXKHCCepbL, AUCTIETYe-
Pbl), B MEHBIIIEN CTENIEHH [IOABEPTAIOTCS PAAUKAAD-
HOMY YXYALIEHHIO CAYXa, B OTAMYHE OT IIOKAOHHHKOB
IIA€epOB C BHy TPUKAHAABHBIME HaymHHKaMHu. Cyire-
CTBYeT HEeCKOABKO TUIIOB HAYIITHUKOB:

1. OTKpBITOrO THIA YACTHYHO IIPOIYCKAIOT
BHEIIIHUe 3BYKH, AOCTHTasi 60Aee eCTeCTBEHHOTO,
«IIPO3pavHOro> 3BydaHus. Hecmorps Ha oTcyT-
CTBHe 3ByKOHU3OASIIMHU 3A€Ch OTCYTCTYeT IPeBaAH-
pyroIuii 6ac, «pe3oHaHCHbIe>» IIPU3BYKH,  CAMO
3By4aHUe 60Aee 0OBEMHOE, U MOXKHO YCABIIIATH Ae-
TaAM, KOTOPbIe He OYAYT CABIIIHBI B HAYIIHUKAX 32-
KPBITOTO THIIA.

OTKpbITOE aKyCTHIeCKOe 0POPMAECHUE OCTABASI-
eT ayAMAABHYIO CBSI3b C OKpy»KaromuM MupoM. ITpu
9TOM BBICOKHUI1 yPOBEHb BHEIIHETO IyMa B TAKUX Ha-
YIIHHKAX OTPULIATEABHO OTPA3UTCS HA CABIIMMOCTH
3ByKa. K ToMy 5Ke OTKpbITbIe HayIIHUKH, paboTaoIIe
Ha OOABIITON I'POMKOCTH, MOT'Y T MEIIATh OKPY>KAIOIIHM.

2. IOAyOTKPBITOTO THUIIA O00AAAAIOT OGOABIIUH-
CTBOM CBOYICTB OTKPBITBIX, OOecIrieunBasi IPHANY-
HYIO0 3BYKOHM3OASIILIO.

3. 3aKpBITOTO THUIIA He IPOIYCKAIOT BHEIIHUMI
IIyM U 00eCIriedrnBaloT MAKCUMAAbHYIO 3BYKOU30-
ASLIMIO, 9TO IMO3BOASIET UCIIOAB30BATh X B IIYMHBIX
CpeAax, a TaloKe IPU HeOOXOAUMOCTH ITOAHOCTBIO
COCPeAOTOYUTDHCS Ha MpOCAymuBaHMH. Haymrau-
KH TaKOTO THIIA OKAa3bIBAIOT HAHOOAbIIIee AQBACHHE
Ha cpepHee yxo. B Hux 6oabine 6aca, ueM B caMoit
3aIIMCH.

YHHUBepcaAbHbIe KPUTEPHH BBIOOpA HAYIIHU-
KOB — KayeCTBO 3By4aHMs U 9PTOHOMUYECKHE CBOM-
CTBa HAyIIHHKOB, KOTOPbIe XapaKTepU3YIOT yA0D-
CTBO U KOMPOPT IKCIIAYaTaLU1 U3AEAHS B CUCTEMAX
«YEAOBEK — CPeAd — H3ACAHE>.

Y HayIIHUKOB eCTb ellje OAHO HeNpHUATHOE Ka-
4ecTBO. JeAoBedecKkoe yXO BBIHYXKAEHO MOCTOSH-
HO aAAITHPOBATHCA K TPOMKHUM 3ByKaM, TO3TOMY
CO BpeMeHeM IPMXOAUTCS IMOCTENEHHO yBeAMYH-
BaTb YPOBEHDb I'POMKOCTH, YTOOBI IIOAYYUTD TOT 3Ke
a¢dexkr, uTo 1 panbure. Kpome TOro, HaynrHuky 3a-
CTaBASIIOT CAYXOBO aHAAM3aTOP PaboTaTh B YCAO-
BUSIX aKyCTHYECKOM M3OASIMH, NCKaXKasl 3ByKOBOE
BOCIIPHATHE BHeIIHe cpeAbl Fzoadnus Taxke ycu-
AMBaeT 3P PEeKT TAYXOTHI.

HenocpeacTBeHHbIN Bpea HAyITHMKOB He AOKa-
3aH, HO €CTb AAHHbIE O BAUSTHMH Ha CAYX 'POMKOCTH,
AAMTEABHOCTHU IPOCAYIIMBAHUSA MY3bIKH, KauecTBa
e€ 3By4aHHUS U IIPABHABHOTO NMOAOOpA HAYIIHUKOB.
Hapymenue nmpaBuA mpoBonMpyeT BOSHUKHOBEHHE
OCAOXKHEHHUN M AQXKe TaKUX 3a00AeBaHMUI KaK Ha-
pyxHbIil otuT. Kpome TOro, CHIm>KeHHE CAYXOBOM
YyBCTBUTEABHOCTH CKa3bIBA€TCs Ha IICMXOAOTHYe-
CKOM COCTOSIHUU YeAOBeKa. I [puBbIdKa mOCTOAHHO-
IO MMPOCAYIIMBAHUS My3bIKH PAaHO HAM ITO3AHO BEAET
K CTOMKOMY MHEHHIO, YTO My3bIKa — BCErO AHUIIb
HeHaBsA34uBbIN QOH. B pesyaprare mapaer e€ 3Ha-
YMMOCTD B )KU3HHU YEAOBEKA. YTPAYMBAETCs CMBICA,
uaesi, 00passl, mpubiB. [TosIBAsIETCS pa3APAKUTEAD-
HOCTB, 6ecrokoicTBo, becconnuna. [1pu urnopupo-
BaHUH [TOAOOHBIX CUMIITOMOB BO3MOXKHO Pa3BHTHE
HeOAAronmpusTHbIX U3MEHEHHI BHYTPEHHETO yXa.

Ba>xHbIM MOMEHTOM SIBASIETCSI BbBDKMBAHUSA de-
AOBeKa B HAyIIHMKAX HA YAHIIAX OOABIIOTO TOPOAQ.
HccaepOBaHMAME AOKA3aHO, YTO HAYITHUKU CY>KakOT
TI0A€ 3peHHs. JTO 3HAYMT, YTO Y YeAOBEKa, HAYIero
B HayIIHHMKAX, 60KOBOE 3peHHe MOYTH He UCIIOAD-
3yercs. MOXXHO CKa3aTb, YTO TaKHUe AKOAM HaXoO-
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ASTCSL «B PAa3HBIX H3MEPEHHSAX>: TEAO — B PEaAb-
HOM MHpe, 2 OAVH U3 BOXKHEHIIHNX OPraHOB YyBCTB,
CAyX, — B BUPTYaAbHOM, CO3AQHHOM YCUAMSIMH 3BY-
KOPEXHCCePOB. DTH MUPbI He HMEIOT OOIIHIX TOUeK
IPHAOYKEHHS], ¥ IO9TOMY MO3T He MOYKET aAeKBATHO
OLIeHHBATb OKPY>KAIOIIYI0 06CTaHOBKY. B urore mo-
AOGHOTO «Pa3ABOEHHUS» MOXKHO IIOAYYHUTD TPABMBIL.

KoHeuHo, HayIHUKY IpeAHA3HAYEHbI HE TOABKO
AASI pa3BAedeHHs. MHOTHe CAYIIAIOT ayAMOKHHTY, 3a-
HHMAasICh AOMAIIHUMU AGAAMHU, OAHOOOpasHoi pabo-
TOH, B 00IjeCTBEHHOM TpaHcIopTe. A cAabOCAbIIIa-
IITUM AFOASIM HAYITHUKH ITPOCTO OMOTAIOT YCABIIIATD
okpyxaromue 3Byku. Ho He cTouT 3a6p1BaTh 0 mpa-
BHMAAX UX UCIIOAb30BaHHSL

B tBOpUeckoii cPepe paxe mpodeccHOHAAbHDIE
MyS3bIKQaHTBI, B 3PEAOM BO3PACTe CTOAKHYBIINECS
C YXYALIIEHHEM CAyXa, HO IIPU 9TOM BAAACIOIIUE CBO-
UM MHCTPYMEHTOM Ha HHTYUTHBHOM YpPOBHe, BCE

PaBHO BBIHY>KAEHbI OTPAHUYHTD AU AQXKe ITOAHO-
CTBIO IIPEKPATHUTD BHICTYTIACHHS U 3aHATHE MY3BIKOM.
Hanpumep, ®ua KoaanHs, 3aBUBIINIT O 3aBepIIeHUH
CBOE¥ KOHIIEPTHOM AESTEABHOCTH H3-3a IIPOrPeCcCH-
PYIOIIEro CHIDKEHHS CAyXa.

O6paTuMcst K OAHOMY M3 aBTOPUTETHBIX My3bl-
KaAbHBIX )XypHaAoB «Rolling Stone>, B xoTopom
OTKPBITO 00CYAAETCsI IPOOAEMA TAYXOTBI OT IPO-
CAymHBaHHS MY3bIKH. CIIEIIMaAUCT-CYpAOAOT CO-
obmiaet, 4TO Oe3 Bpeaa AASI 3AOPOBbSI MOXKHO AMIIb
B TeYeHHUe Yaca B AeHb HCIIOAb30BATh OOBIYHbIE HAYII-
HHKH C TPOMKOCTBIO yTh BbIIIe IOAOBHHBI OT MaK-
CUMAABHOM. AASI MUHHMH3ALUK HeOAQrONPHSTHDIX
BO3AEMICTBUI Ha CAYX, [IOBEAEHUE M HACTPOEHHUE Ye-
AOBeKa HeOOXOAUMO BHUMATEABHO OTHECTHCD K BbI-
60py HayLIHMKOB, CACAOBATH IIPABHAAM HX HCIIOAB-
30BaHMS U 0OpamaThCsi K HUM TOABKO IO KpariHed
HEOOXOAUMOCTH.

Gaisenok Oleg Vladimirovich

FSI « United Hospital with Outpatient Department>
Managing Affairs of the President of the Russian Federation,

E-mail: ovg.07@bk.ru

Assessing the impact of workplace stress on total

cholesterol and low density lipoprotein levels: the

example of the application of log-linear analysis in
medical studies with small samples

Abstract.

Objective: assess the impact of workplace stress on the lipid profile by using two-dimensional

and log-linear analysis.

Methods: 118 patients on the basis of inclusion criteria selected from the PROFILE I registry’s
database. They were divided into two groups, depending on the availability of nervous tension in
the workplace: 1 — the presence of stress 2 — no stress.

Results: Significant differences in the level of total cholesterol (TC) and LDL-cholesterol (LDL-
C) were observed between the two groups (5.1 [4.3, 5.9] vs. 4.5 [3.8, 5.1], p=0.01; [2.3; 3.9] vs.
2.5 [2.1, 3.1], p=0.04). It is worth noting the absence of statistically significant differences in the
groups in statin intake (¥2=2.48, p=0.1). Additional data analysis was done by using the log-linear
analysis. The model which was created for the analysis included S signs (entrance signs: A-stress,
B-physical activity, C-diet, D-statin therapy, and a sign-response: E-achievement of target lipid lev-
els). If the effects of the interaction of pairs of signs regarded as equivalent to the effect of, the hi-
erarchy of these factors contribute to the formation of this model is as follows: 1) sign B (physical
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activity) has a major influence on the formation of the model and its contribution averaged 41.65%
(40.2-43.1); 2) sign C (diet) was second in importance in the formation of this model and its con-
tribution averaged 30.85% (29.0-32.7); 3) sign D (statins intake) was the third of its importance in
the formation of this model and its contribution averaged 19.85% (12.9-21.3); 4) the contribution
of the sign A (workplace stress) on the formation of the model averaged 7.55% (5.7-9.4).
Conclusions: Stress is a known risk factor for CVD, both directly and indirectly through other
factors. The impact of workplace stress on lipid factors was confirmed in this study. But the con-
tribution of stress in the development of a common model was less important than other factors,
and its influence revealed through sign’s interaction. Conducting a specially-designed randomized
clinical trials is expedient to assess the role of stress on lipid factors. Log-linear analysis may be used

to decision of tasks in medical studies with a small samples.

Keywords: workplace stress, lipid profile, registry, log-linear analysis.

Introduction

All of us in everyday life are often faced with
stressful situations. And as is known, stress is a risk
factor for cardiovascular and other chronic non-
communicable diseases. The impact of stress factors
on the development of the disease is probably related
to the time duration and regularity of residence
under stress — that is, “exposure time”.

Previous studies have shown that psychosocial
factors account for 32.5% of the total contribution of
the main factors in the risk of myocardial infarction
(MI) in all regions of the world, regardless of age
and sex of the patients studied [1]. Daily emotional
stress increases the risk of MI more than 2.5 times
(OR, 2.81; 95% CI, 2.07 to 3.82, p <0.0001) [2].

Czechscientist F. Blaga studied deceased prisoners
of the Nazi camp of Dachau during World War II
and studied the role of stress in the development
of atherosclerosis. They showed signs of extreme
exhaustion that many authors have classified as the
term «alimentary dystrophy>. At the same time they
had a marked development of atherosclerosis with
fresh cholesterol deposits in the vessel wall [3; 4].

The opposite results were obtained in the work
of Volkova VG et al. Study of the dead residents of
besieged Leningrad, were in a state of «alimentary
dystrophy>, found that they had evidence of
resorption of cholesterol deposits and reducing the
phenomena of hyalinosis of small arteries [S]. The
appearance of differences in the data on the state of
the vascular wall in patients in a state of «alimentary
dystrophy> can presumably be attributed to the role
of heavy painful stress tension.

Thus, the study of the effect of stress on lipid
factors has particular interest.

Objective

The aim of this study was to assess the impact of
workplace stress on the lipid profile by using two-
dimensional and log-linear analysis.

Methods

Database of Profile I registry was used for this
analysis. PROFILE registry is a registry of patients
of one of the divisions of the National Research
Center of Preventive Medicine (NRCPM MoH) —
department pharmacotherapy.
All patients who applied to the Department for
the purpose of consultation or participating in
observational clinical trials sequentially turned to
the PROFILE registry. The methodology of creating
a registry has been described previously, and it can
be found in previous publications [6; 7].

Patients who appealed to the department of
preventive pharmacotherapy during the period from
May 1 to December 31, 2011 were included in this
study. Everyone who appealed during this period has
been granted a specially designed questionnaire, which
allows us to estimate the presence of nervous tension in
the workplace, qualifing by patient as everyday stress.
The questionnaire also provided an opportunity to
evaluate the use of cholesterol-lowering drugs —
statins (regularly, no, irregularly). Registration card
filled in for each patient applied for this period by
the results of inspection and survey. Registration
card included clinico-anamnestic and anthropometric
data, the results of clinical, laboratory and instrumental
studies, as well as data from a survey of patients.

of preventive
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Inclusion criteria were as follows: the
employment at the time of the study, the availability
of data of presence of stress in the workplace, the
availability of data of statin intake, the availability
of data of investigation on lipid profile in the
registration card.

Criteria for target lipid levels in this study were
adopted for people with moderate cardiovascular
risk (SCORE scale < 5%): — total cholesterol
<S5 mmol/L (<190 mg/dL) — LDL cholesterol
<3 mmol/1 (<115 mg/dL) [8].

All patients signed informed consent to
participate in the study and the questionnaire was
approved by the Independent Ethics Committee of
NRCPM. Blood tests for cholesterol and its fractions
were carried out in the laboratory of NRCPM in the
day of patient’s appeal.

Statistical analysis

Statistical data processing was performed
using software package Statistica 6.0 (Statsoft).
Data are presented as median and interquartile
range or the true number and% of total patients.
x’ criterion was used to compare the groups on the
basis of quality. U-Mann-Whitney test was used
to compare two independent groups by quantity.

included into registry during
the period from April to
December 2011

selected those who worked at
the time of inclusion

selected those who had data of
lipid profile and information
about adherence to statin
therapy

Differences were considered statistically significant
at p <0,05. Log-linear analysis was applied for
additional data analysis. Log-linear analysis allows
to determine value of the impact of analyzed
signs to sign-response (which was adopted for the
achievement of target lipid levels).

Results

Data of 118 patients were valid for the final
analysis. The scheme of selection of the patients is
shown in Figure 1.

Patients were divided into two main groups
based on the presence of nervous tension in the
workplace, qualified by the patient as an everyday
stress: 1 — presence of stress, 2 — absence of stress.

Main clinical, anamnestic and nosological
characteristics of these groups are shown in Table
1. Comparison of these groups carried out on lipid
profile (see Table 2).

Differences in the level of total cholesterol (TC),
LDL- cholesterol (LDL-C) and triglycerides (TG)
were marked between the two groups: all indicators
of lipid profile in patients who had daily nervous
strain in the workplace were higher than in patients
who didn’t have it (see Table. 2).

r 2
274 patients

\ J

r 2
135 patients

\ J

r D
118 patients

\ J

presence of a permanent
workplace stress

yes - 95 patients

no - 23 patients

Fig.1. Scheme of patient’s selection
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Table 1. — The main characteristics of groups

Sien Group 1: presence of stress | Group 2: absence of stress Jevel
& (n=95) (n=23) P
Age 60,0 [53,5; 66,0] 66,0 [59,0; 70,0] 0,04
Male 53 (55,8%) 16 (69,5%) 0,14
High education 84 (88,4%) 21 (91,3%) 0,98
Smoking 13 (13,7%) 2 (8,7%) 0,76
Body mass index 27,9 [24,8; 30,5 ] 27,5 [25,2; 30,0] 0,87
Arterial hypertension 73 (83,1%) 18 (78,2%) 0,89
Diabetes mellitus 12 (12,6%) 2 (8,7%) 0,86
Coronary artery disease 19 (20,0%) 12 (52,2%) 0,01
Atrial fibrillation 15 (15,8%) 6(26,1%) 0,39
Regular intake of statins 42 (44,2%) 15 (65,2%) 0,12

When using the statistical analysis the reliable

worth noting the lack of statistically significant
differences were registered only for the TC and  differences in groups on the fact of statins intake (>
LDL-C levels (see Table 2, Figure 1 and 2). It is

=2,485,df=1,p=0,12).

Table 2. — Comparative characteristics of groups by lipid profile

Sion* Group 1: presence of stress (n=95) Group 2: absence of stress (n=23) Jevel
& Mean (St.D.) | Median [Lower; Upper] | Mean (St.D.) | Median [Lower; Upper] | P
TCH 5,17 (1,19) 5,10 [4,30; 5,90] 4,45 (0,90) 4,48 [3,80; 5,10] 0,01
LDL | 3,20(1,01) 3,06 [2,31; 3,92] 2,72 (0,82) 2,53 [2,13; 3,16 0,04
VLDL| 0,70 (0,38) 0,62 [0,46; 0,81] 0,63 (0,28) 0,62 [0,40; 0,78] 0,68
HDL | 1,21(0,31) 1,17 [1,01; 1,36] 1,21 (0,27) 1,22[1,01;1,39] 0,89
TG 1,44 (0,73) 1,31 [0,90; 1,69] 1,31 (0,63) 1,12 [0,84; 1,69] 0,42

* TCH — total cholesterol; LDL — low density lipoproteins cholesterol; VLDL — very low density
lipoproteins cholesterol; HDL — high density lipoproteins cholesterol; TG — triglycerides

9

Total cholesterol (mmol/l)

o Median

1

workplace stress (1 - yes, 2 - no)

[ ]25%-75%
[ Min-Max

Fig. 2. Differences in groups by level of TC on the presence of
nervous tension in the workplace, qualifying as stress
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Log-linear analysis was applied for additional
data analysis. Log-linear analysis allows to
determine value of the impact of analyzed signs

to sign-response (which was adopted for the
achievement of target lipid levels).

6,0

5571

50r

4,51

4,0r

351

3,0 =

LDL-cholesterol (mmol/l)

257

2,0

157 D

1,0

0o Median

workplace stress (1- yes, 2 - no)

[ ]25%-75%
[ Min-Max

Fig. 3. Differences in groups by level of LDL- C depending on the presence
of nervous tension in the workplace, qualifying as stress

The model which was created for the
analysis included S signs (entrance signs: A-stress,
B-physical activity, C-diet, D-statin therapy, and a
sign-response: E-achievement of target lipid levels).

Results of log-linear analysis to verify the
significance order effects are shown in Table 3. The
table shows that the effects of the first and second
order are significant, i. e. the effects of all the factors
separately and their pairwise interactions.

Table 3. — The results of log-linear analysis: testing the significance of effects of the K-th order

Number of interacting signs Max.Lik. Pearson Probab.
1 1292276 | 239,5696 | 0,000000
2 24,2621 24,3319 0,006767
3 6,5373 5,5579 0,850942
4 2,5424 2,4861 | 0,778586
S 0,2808 0,2822 0,5952353
model explaining the and reliable. The effects listed in Prt.Ass. column

signs interaction in this study was automatically
selected by the program. It was a model including
the interaction of AC, BD and DE signs. When
analyzing the Test of marginal and partial
associations 7 effects were found out significant

of Table 4, and based on degree Km effect on
the frequency of observation and calculated as
2x* = 146,1 to all effects. Significant effects of
the interaction of factors explain the observed
frequency in this study their complex influence.

Table 4. — The results of log-linear analysis: Tests of Marginal and Partial Association

Factor’s effect® Prt.Ass. K ,% Mrg.Ass.
1 2 3 4
A 8,44505 5,7 0,003660
B 58,72299 40,2 0,000000
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1 2 3 4
C 42,35201 29,0 0,000000
D 18,90443 12,9 0,000014
AC 5,55800 3,7 0,027543
BD 4,29919 2,9 0,015789
DE 7,99022 5,5 0,002549

*A — work stress, B — activity, C — diet, D — statin intake, E — target level

If the effects of the interaction of pairs of signs
regarded as equivalent to the effect of, the hierarchy
of these factors contribute to the formation of this
model is as follows: 1) sign B (physical activity) has
a major influence on the formation of the model
and its contribution averaged 41.65% (40.2-43.1);
2) sign C (diet) was second in importance in the
formation of this model and its contribution
averaged 30.85% (29.0-32.7); 3)

(statins intake) was the third of its importance in

sign D

the formation of this model and its contribution
averaged 19.85% (12.9-21.3); 4) the contribution
of the sign A (workplace stress) on the formation
of the model averaged 7.55% (5.7-9.4).

Discussion

Standard statistical analysis of the data based on
the x2 testand Mann-Whitney test gave an affirmative
answer to the question posed in the study. When
carrying out of log-linear analysis were obtained
the expected results, but they were ambiguous. One
would expect that the D-sign (statins intake) will
have a greater impact on the sign-response E.

Basic role in control over achievement of target
lipid levels based on the results of this study in
these patients belonged to the non-drug influencing
factors, namely, regular physical activity and diet.
Their joint contribution to achieving the goal was
more than 70%. Despite the fact that doctors and
patients often believe that statins play a major
role in achieving target lipid levels, the contribution
of statins therapy was more modest, but it was
significant and amounted to a total of about 20%. The
contribution of stress in the formation of a common
model was even less essential (average about 7.55%)
and its influence revealed through sign’s interaction.

The obtained interactions of signs AC (stress-
diet) and BD (physical activity- statins intake)
have also been logically explainable. Interaction of
factors of stress and eating behavior is well known in

the medical communities. It has been studying for
a long time and described in a number of recent
publications [9-12]. This interaction appears
reactive eating behavior — anorexia nervosa (typical
for sympathicotonics) and bulimia nervosa (typical
for vagotonics) are extreme manifestations of it.

The motivation of the patient to lead a healthy
lifestyle is the explanation of the of sign’s interaction
of physical activity and statin’s intake. If a person
motivated to lead a healthy lifestyle, thus he more
strictly observes the guidelines for treatment,
including statin therapy [13-16].

Thus, if relations between signs in the model will
be changed, they can redistribute a significant impact
and have a totally different contribution to the final
picture. This probable can be explained such a
multidirectional process of atherosclerosis for the
residents of besieged Leningrad and prisoners of
Nazi camps.

At the same time it is worth noting limitations
of this study: the small sample size and selectivity of
the surveyed group. But it was devoted to the study
of contemporary issues — the effects of stress on
ordinary patients from real clinical practice.

If mainly males (especially the military and
extreme professions) have been studied in previous
studies associated with the effects of stress and the
risk of CVD, but recently more and more attention
paid to the presence of gender differences in
the impact of stress in daily life.

Slopen N et al. showed in their study, that
cardiovascular events during 10-year follow-up of
almost 40% more likely to be registered in women
experiencing a lot of stress at work than their
colleagues who noted the minimum level of stress in
the workplace [17].

An interesting fact was obtained in this study: that
more than 70% contribution to the existence of the
relationship between stress in the workplace and the
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risk of cardiovascular events could not be explained
by the presence of traditional risk factors for CVD.

This study was a part of a ten-year Women’s
Health Study. In this study were included more
than 22,000 women who were health care workers.
They were interviewed for the presence of stress
at work, including in relation to the intensity and
workload requirements, skills and control over
decision-making. 170 cases of myocardial infarction,
163 cases of ischemic stroke, 440 cases of coronary
revascularization and 52 cases of death from
cardiovascular disease have been reported in over
10 years of observation.

The following data were obtained from Cox
proportional hazards models: women with high
level of stress tension at workplace 38% more likely
to have the chance of developing cardiovascular
events than their colleagues who reported low level
of of stress tension at workplace (rate ratio 1.38; 95%
CI1.08 -1.77).

Similar data are available regarding the influence
of nervous tension in the workplace and the risk of
hypertension and coronary heart disease in women.
The aim of a recent meta-analysis of observational
studies on hypertension has been explore whether
the effect of emotional stress at work in the formation
of arterial hypertension in the future.

The combined relative risk of developing of
arterial hypertension, resulting from the analysis of
data from all nine studies included in the analysis,
was 1.3 (95% CI 1.14 to 1.48; p <0.001), from
“case-control” studies — 3.17 (95% CI 1.79 to 5.60;
p <0.001), from cohort studies — 1.24 (95% CI,
1.09 1.41; p <0.001) [18].

Preliminary results of the study carried out
by Samad Z et al. have shown that there are
psychological and physiological differences in
how men and women with stable coronary artery
disease respond to the impact of stress. The women
had mental stress-induced myocardial ischemia
symptoms more often than men (57% vs. 41%, p
<0.04), but this was not observed no significant
differences by gender in the identification of signs
of myocardial ischemia after exercise test [19].

In this regard, it is worth noting the presence of
another limitation of our study — in this study, we
did not put the question of whether there are gender
differences in the effects of stress in everyday life at
risk for developing of cardiovascular disease. The
study was not statistically significant differences
between groups studied in relation to nervous
tension in the workplace by gender.

Conclusion

Stress is a known risk factor for CVD, both
directly and indirectly through others, in particular
lipid factors. The impact of workplace stress on
lipid factors was confirmed in this study. But
the contribution of stress in the development
of a common model was less important than
other factors, and its influence revealed through
sign’s interaction. Conducting a specially-designed
randomized clinical trials is expedient to assess the
role of stress on lipid factors. Log-linear analysis may
be used to decision of tasks in medical studies with
a small samples.
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Introduction. Nowadays one of the current
problem is to preserve dental health of young people,
namely keeping children and youth's teeth healthy,
which determines their status in the following age
periods [1, 285-287; 2, 52-53]. At present, the
degree of prevalence of dental caries and periodontal
diseases take the top spot among all dental diseases,
they affect about 92-98% of the population of
Ukraine [3].

The WHO has available data on the incidence
of dental epidemiology and organization of dental
services in most countries of the world. It has also
highlighted the key ages [3; 6; 12; 15, 35-44, 65—
74 years old], at which the survey for the dental
statusis conducted under special programin different
countries. According to the UNO definition,
youth is the age group of 16-25. This category
also includes students. The WHO states it is not
attributed to groups of key epidemiological survey.
According to the data of Kytsul Y.S. (2006) and
Casas M.J. (2003 ), maximum morbidity and loss of
dental health is still developed at the age of 15-35.
Therefore, data on the prevalence and intensity of
caries should be included into a group of important
parameters for designing methods of prevention and
assessment of oral health. It is the prevention which
remains a priority and cost-effective way to maintain
dental health in terms of economic reforms. The most
appropriate option in this case can be a rational oral
hygiene with the use of directed action agents that is
one of the effective methods of mass and individual
prevention of dental caries.

The aim of the research was to study the
literature, to search and analyze the sources regarding
clinical efficiency of treatment and prevention of
major dental diseases with agents of oral care, such as
toothpastes containing stabilized stannous fluoride.

Materials and methods. Literature search has
been conducted among the library sources, searching
systems PubMed, Google Scholar, Cyber Leninka,
as well as electronic archives of domestic and foreign
medical publications.

The results of the study. Caries and periodontal
disease are the most common dental diseases of
our time. Studying the causes of high prevalence
of dental diseases is a subject of a number of local
and foreign scientists" researches [4, 109-117].
The main etiological factors are: oral microflora,
nutrition, fluoride contents in water, quantitative
and qualitative composition of saliva, overall health,
and extreme effects on the body [5, 25-26].

Taking into account that the main cause of
dental caries and periodontal tissues disease is a soft
plaque — the product of oral microflora, the most
effective are preventive methods affecting the cause
of the disease. Therefore, the focus of prevention
should be directed to individual oral hygiene, aimed
at eliminating the causes of oral diseases [6,2-32; 7,
7-808; 8,27-30].

Regular individual hygiene provides oral health
by 85-90% and is an important component in
the prevention of dental diseases [9, 66-69].
After investigation and determining the index of
hygiene, it's necessary to amend it, to manage
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an additional training, to recommend specific
toothbrushes and to hold the control.

Today toothpaste is the most common means
of oral care. Particularly noteworthy are fluoride
toothpastes, which usage in 2000 increased by
29.7% throughout the world. In the USA fluoride
toothpastes use is 95% [12, 1-9]. In some countries
(the Netherlands) to sell toothpaste containing no
fluoride is even forbidden.

According to the data, with regular using fluoride
toothpastes caries reduction growth is 25-40%.
Fluoride in a toothpaste composition shows its effect
not only through direct contact with the surface of
the tooth — it also accumulates in dental plaque,
where Str. mutans is known to accumulate, thus
compensating the insufficient cleaning the tooth
surface.

Both from scientific and practical point of view,
tin fluoride is of greatest interest of all fluoride
compounds. Tin fluoride is a source of fluoride,
endorsed by the US Food and Drug Administration,
FDA. SnF, is a single fluoride product with anti-
caries, antibacterial and hyposensitive properties
able to fight plaque, periodontal disease and caries
of tooth enamel [14, 742-748]. The forms of the
first products containing SnF, in its composition
had several disadvantages: they caused astringent
sensation in the patients’ mouth and stained teeth
enamel into brown or even black, as tin fluoride
has a low stability and is easily hydrolyzed. These
drawbacks limited the widespread use of fluoride tin
for decades. With the advent of new technologies
and systems based on dry hydrolysis, the ability
to stabilize the divalent tin fluoride (II) in the
composition of oral care agents by preventing its
hydrolysis, oxidation and avoiding loss of
bioavailability, by adding ether of organic acid,
appeared. In 2004 Procter & Gamble Company
received a licence for stabilizing tin fluoride in the
tooth paste by adding sodium hexametaphosphate.
In 2005 tin fluoride sodium hexametaphosphate
(SFSH) was introduced into the composition of
the toothpaste as a separate ingredient to combat
surface staining and reduced formation of bacterial
plaque [15, 1-4]. By stabilizing tin fluoride with
polypyrophosphates, pronounced clinical effect and

antibacterial properties are evident. In this regard, in
recent years broad opportunities for the introduction
of this compound into clinical practice have been
offered [16,24-28].

It is a combination of physic, chemical and
antimicrobial effects of SnF, which is a basis of
anti-caries action [17, 122—128]. Stannous fluoride
(I) in conjunction with enamel hydroxyapatite
CaS (PO4) 30H forms more resistant to acidic
environment fluorapatite by rapid forming deposits
of tin enamel Sn, (PO4) OH, which inhibits
the superficial demineralization and promotes
remineralization of damaged enamel structures. In
addition, tin fluoride has an ability to inhibit the
activity of cariogenic microorganism Streptococcus
Mutans. Before the introduction of tin fluoride
sodium hexametaphosphate (SFSH) into the
toothpaste composition alot of clinical studies were
made confirming the high efficiency of tin fluoride
to fight tooth decay. Stookey G. K. with co-authors
(2004) conducted alarge clinical trial of 955 people
to study anti-caries effect compared with early
prototype of divalent SESH toothpaste with positive
control of standard feed sodium fluoride with high
fluoride content (2800 ppm F) and its low content
(500 ppm F). Using clinical and radiographic
methods of investigation at the beginning, after
12 and 24 months of use reduction of caries using
toothpaste with SESH by 17% and 25% respectively,
and toothpaste with high fluoride content — by 13%
and 23%, compared with the control group with low
fluoride, was found out.

In the
demineralization in

research of mineralization and
situ  Wheel].S.  (2002)
determines that the bivalent tin fluoride/sodium
hexametaphosphateinthe toothpastehasanexcellent
anti-caries action, while hexametaphosphate sodium
does not reduce an anti-caries action of tin fluoride.

A series of studies of Pfarrer I. M. (2005) in vitro
claims on anti-caries potential of tin fluoride due toits
absorption and accumulation in the demineralized
enamel. In experimental and clinical study of
pH-cycle components of tin fluoride/sodium
hexametaphosphate toothpastes have a strong
protective effect against comprehensive primary
demineralized enamel lesions and their subsequent
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progression [18,41-46].

Goriacheva V.V. (2013), in the study of
the toothpaste containing stabilized sodium
hexametaphosphate stannous fluoride (0.454%)
in children older than 12, established the
remineralization of demineralized areas of enamel,
after a month average index of demineralization
lesions, stained with a solution of methylene blue,
reached 20 points, DMF index decreased from 0.9
+0.28 to 0.1 £ 0.05 (p = 0.004).

Foreign researches by ArhillaL. (2005),
Mankodi S. (2005), Makin [ 19] show antimicrobial
properties of stannous fluoride and its ability
to inhibit the metabolism of plaque microorganisms
either related to cariogenic or parodontopathogenic
oral microflora [19, 3-9]. The antibacterial
effect of fluoride compounds is realized due to
reducing the amount of organic acids formation
by microorganisms, by hindering the regulation
of intracellular
transportimpair and the adhesion of microorganisms
on the surface of teeth.

metabolism and membrane

The antimicrobial effectiveness of tin fluoride
toothpaste has been investigated for its effect on the
activity of microorganisms using confocal scanning
laser microscopy (CSLM). According to Busscher
(2008), the total number of non-vital plaque after
using toothpaste with SnF, (0,454%) has become
71%.

Bellamy (2008, 2014 ) investigated comparative
study of antibacterial action of the toothpaste with
SnF and the toothpaste with chlorhexidine. Due
to modern method of the digital analysis of the
dental deposit (DPIA), which is used for quantative
evaluation of deposit formation in vivo, it has been
proved the decrease of dental plaque was in 25,6% by
using toothpaste with SnF , than with chlorhexidine
one. It has been known antimicrobial action of
chlorhexidine in the toothpaste was decreased or
absent that contains sodium lauryl ether sulfate [ 20,
117-123].

Also Gunsolley J. C. (2006) defined the intensity
of stannous fluoride on bacteria metabolism [21,
1649-1657]. Bellamy P.J. with co-author (2014)
in randomizated clinical research of comparative
evaluation of an effectiveness of inhibition of dental

plaque by using toothpaste with fluoride sodium or
potassium and toothpaste with stabilized stannous
fluoride sodium hexametaphosphate manifested
that to use a toothpaste with SnF_/SHMP enamel
covering of dental plaque is smaller in 23,0%, than
with with NaF/KNO..

Eversole S. L. with co-author (2014) compared
modern means for teeth cleaning and brushing with
stabilized stannous fluoride, sodium, and sodium
monofluorophosphate in order to prevent erosions
on the surface of enamel, produced in lab conditions
at 1% acidic etching by citric acid, potentially
dangerous acid that contains in products and drinks.
Authors defined that means with stabilized stannous
fluoride have increased enamel protection in
comparison with other toothpastes [22,22-28].

Petersson L. G. (2013) determined high activity
of toothpaste with stannous fluoride to inhibit
the demineralization of the tooth root. Besides,
SnF prevents wedge-shaped defects of the enamel
of the tooth neck, during cleaning deminiralized
surfaces of dentin [23, 1505-1514].

ArchillaL.  (2005), BoydR.L. (1994),
Beiswanger B.B. (1995), Ciancio S.G. (1992),
Chitke U. M. (1991), Mallat M. (2007), Mankodi S.
(2005), Perlich M. A. (1995), Tinanoff N.. (1989),
Williams C. (1997) manifested the influence
0,454% of stannous fluoride on the reduction of
dental plaque, gingivitis and gum bleeding and they
demonstrated that during three, six, twelve and
eighteen months the reduction of gingivitis contains
from 20,5% to 54%, dental plaque from 3% to 55%,
bleeding gums from 27,4% to 57% (according to
author’s researches).

Papas A. (2007) in researches manifested high
level of an effectiveness of the stannous fluoride in the
prevention main dental diseases among 330 people,
that suffer from xerostomia or have increased dryness
from different reasons (drug-induced xerostomia),
and also its ability to remineralize the caries of the
root.

Results demonstrated means with stabilized
stannous fluoride (sodium hexametaphosphate)
which are used daily twice per day, demonstrate
the advantages in the reduction of the depth of
periodontal pockets, recession, bleeding gums,
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and also better indices of caries remineralization in
comparison with 3 fluoride triclosan toothpaste.
So, saliva content changes due to the increase of
acidity in the oral cavity, it causes the risk of caries
and leads to candidiasis in patients who suffer
from xerostomia [24]. Villa A. and Abati S. (2011)
defined xerostomia in 19,6% (117 people) among
601 examined people, that it is manifested by
dryness of the mucous membrane of the oral cavity,
lips, skin and eyes. It has been established that these
symptoms appear with the age and during the intake
of drugs and the usage of removable dentures [25,
811-816].

Researches of scanning electronic microscope
demonstrated there are dental plaques in dentinal
tubules in the result SnF2 reaction with the dentine
surface.

White D.J. (2007) confirms SnF2 has the
ability to protect open dentinal tubules by chemical
precipitation, which prevents its opening at acidic
etching in the research in vitro [26, 55-9]. So the
mechanism of analgesic action of SnF2 is connected
with the obturation of dentinal tubules that excludes
the ability to irritate mechanoreceptors that cause
the pain during the hyperesthesia. SnF2 toothpaste
prevents the uncovering of dentinal tubules in
the dentin layer and its softening at acidic factor.
Schiff T. (2006), noted in order to achieve
clinical improvement of teeth hypersensitivity it is
necessary and enough to use toothpaste with
SnF2 during several weeks. He T. (2011) in
randomizated research which was done in China
determined and proved the effectiveness of
hyposensitizated action of toothpaste with fluoride
after three days. [27, 46-50]. Such scientists as
Qagqish J. and Sharma N. (2014) determined the
next factors: according to the tactile sensitivity
(Yeaple Probe) and the temperature sensitivity of
dentine (Schiff Air Index), during two and eight
months toothpaste use with 0,454% SnF2 and 0,32%

NaF/triclosan, in 97 people. Means with 0,454%
SnF2 demonstrated high clinical effectiveness
of tactile (184%) and temperature sensitivity of
dentine decrease (68%) according to the statistic
data (p<0,0001), in comparison with NaF/triclosan
[28, 13-18].

SnF2 helps to reduce bacteria in the oral cavity
that causes bad breath. Halitosis is caused by
gram-negative anaerobic bacteria of oral cavity,
which are located on the tongue. In the process
of decomposition by bacteria of food amino acid,
there are different volatile compounds of sulfur.
Van den Broek A.M (2007), Farrell S. (2007),
Zhang Y (2008), He T. (2010), NachnaniS.
(2008) manifested the inhibition of these bacteria
by stabilized stannous fluoride causes minimal
formation of volatile compounds of sulfur that leads
to the breath freshness. [29].

Nowadays there is the market demand to teeth
bleaching means and SESH. It has advantages not
only as main dental disease fighter and also it is an
effective means in the bleaching of superficial spots
at external enamel staining and continued inhibition
of new chromogenic adsorption [30, 309-314].
The effectiveness of stained spots on the enamel
surface contains 96,6% in researches of vestibular
and oral surfaces of the twelfth frontal teeth after
two-week SnF2 usage due to clinical evaluation in
the modification Loben. In general it is
necessary to indicate stannous fluoride sodium
hexametaphosphate for oral hygiene has not only
advantages to save oral health and also responds to
cosmetic needs of patients.

Conclusion: Considering peculiarities of
ethiopathogenetic and the influence of toothpastes
with stabilized stannous fluoride on the development
main dental diseases and marked clinical effect
there are wide aspects of their usage for caries and
periodontal diseases prevention among young
people.
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Description of the prison social deprivation
syndrome: clinical aspects

Abstract: Research prison health correlates of stress lead to the statistically valid conclusion: in
a prison social isolation, along with deep mental disorder of convicted person also observed global
changes in basic physiological regulatory systems. Changes to such a specific, have been described
as independent syndrome, called by us the syndrome of prison social deprivation.

Keywords: prisoners, prison social deprivation, penitentiary stress, maladjustment.

As you know, the conditions of detention of
prisoners in the penal system are characterized by
strict regulation of behavior, coupled with the con-
tinuous influence of criminal society, restriction
of freedom — social deprivation, isolation from
family and convict the usual social environment of
existence.

Influenced by significant strength and duration
of internal and external stimuli, or more precisely,
under chronic stress are consistently condemned in
all its development stage adaptation syndrome.
And if in the life around us influence of external
stimuli on the body are often short and ends, most-
ly, his functional rehabilitation on some new level
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when adaptive resources of the organism again as
balanced, the conditions of prolonged stress reac-
tion reserve of protective forces gradually depleted
with followed by disruption of compensatory pos-
sibilities and alteration of target organs. If short-term
stress response is a protective adaptive, or eustress,
mobilizing the body to overcome the obstacles to
achieving the vital biosocial goals, in a brief but
heavy or, on the contrary, along and continuing in-
fluence, called distress, it is transformed into its op-
posite — pathogen factor leading to the breakdown
of the compensation and the formation of psycho-
somatic diseases.

The human body is dynamically balanced on
the basis of neurohormonal mechanisms for self-
regulation, functional system, becomes labile phase
of short-term exposure to external stress factors,
achieving homeostasis through change adaptation
strategies of interaction of the subject with the ex-
ternal environment. In this primary response to an
external stimulus Biosystems first nonspecific ulti-
mately always specific and is a multistage reaction
system for complex external environmental influ-
ences, the nonspecific and specific adaptation units
are a single functional mechanism of defining typol-
ogy response in accordance with external exposure.
According to R. M. Baevsky [1], these changes are
the result of an adequate response of the autonomic
nervous system — a multi-level and self-regulatory
system homeostasis, where each level has a self-reg-
ulating ability to influence downstream or upstream
segments of the downlink (forward) or upward (rec-
iprocity) type.

Long and continuous stress, first transiently then
stably affects the mechanisms of self-regulation of
the autonomic nervous system, leading to a breach
of her jet lag, disintegration nejrogumoralnoj, hor-
monal system, somatic dysfunction in the central
nervous, cardiovascular, respiratory, and other life-
support systems, breaking mechanism permeabil-
ity various tissue barriers disorganization of connec-
tive tissue, secondary immunodeficiency. According
to K. V. Sudakov [2], against the background of dis-
tress observed summation of pathological changes, it
becomes a prerequisite for the formation of irrevers-
ible consequences, and somatic disorders. These are

generally the basic pathophysiological mechanisms
that accompany the psychological stress peniten-
tiary in prison.

The penitentiary science topic of social depriva-
tion and stress penitentiary devoted quite a lot of
research. It should be noted that the number of these
materials is growing from year to year and reveals
new aspects of the problem.

Research carried out previously allow us to make
a statistically valid conclusion: in conditions of so-
cial isolation prison along with deep psychopathy
of the convicted person for the first time are also
observed and global changes of basic physiological
regulatory systems. Changes to such a specific, have
been described independent syndrome, called by us
the syndrome of prison social deprivation.

Developed using the methods of correlation,
variance and regression analysis algorithm, during
which analyzes heart rate variability and the im-
mune status of the body of a teenager, allows a high
degree of certainty to diagnose the presence of this
syndrome.

In this context it is very difficult problem of the
formation on the basis of expressed maladjustment
syndrome so-called diseases of adaptation — of
pathological conditions that develop as a conse-
quence of chronic stress.

We know that social isolation as punishment is
triune beginning, viewed from three perspectives,
each of which is inseparable from the other two.
On the one hand, the violent prison social depri-
vation — a punitive measure — society response
to illegal actions of one of its members. In this in-
carnation of the punishment of imprisonment it has
two functions — deterrence and retribution. How-
ever, the problem lies in society to rehabilitate the
criminal resocialise it. This is the second component
of the prison. Finally, the third objective of punish-
ment — is prevention, prevention of possible new
socially dangerous acts.

Those mental suffering experienced by convicted
for the first time the teenager in an artificial situation,
deprivation, fitinto the concept of social retribution,
retribution for the crime. But whether they promote
re-socialization of the young citizen of Russia, if they
help prevent further conflict with the law?
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As has been shown in studies, the psychologi-
cal prison (penitentiary) prolonged stress causes
significant dysfunction of the immune, endocrine,
nervous and cardio-respiratory systems of preclini-
callevel. Thus, the inmates increases the risk of many
diseases in the future: cancer, cardiovascular disease,
autoimmune diseases, neuropsychiatric disorders,
infectious lesions [3].

As the results of our research, the majority of the
surveyed convicts were observed such phenomena
characteristic of the syndrome of prison social de-
privation as pronounced immunodeficiency, perma-
nent catecholamine “storm”, “burnout” adaptation
reserves of the body, desynchronosis biorhythms.

In such circumstances, in a situation of pro-
longed, chronic distress of juvenile offenders, the
preservation of their health — it is a truly titanic and
often an impossible task for prison doctors. The best
solution here would be an elimination of deprivation
situation as a cause of the disease state of the young
man. But it is just impossible to do.

Carrying out earlier in one educational colony
comprehensive research that addresses psychologi-
cal, physiological, immunological, hormonal, and
other characteristics of the pupil allowed to make
one more important step to understanding the es-
sence of psycho-physiological state in which the per-
son under artificial prison deprivation [3].

The fundamental difference between our pro-
posed methodology for assessing the stress of pris-
on s that it is based on objective data (heart rate vari-
ability, immunological characteristics, etc.), Giving
less importance to subjective factors — in particular,
the complaints of patients [18; 19; 20]. This is not
least due to the fact that in the penal system, in most
cases doctors have to deal with antisocial personali-
ties are often prone to simulation, aggravation and
lies. Recall that, for example, specified in the ICD-10
Chronic Fatigue Syndrome is placed on the basis of
complaints of the patient, in the event that a person,
in addition to debilitating fatigue, there are at least
four of the following symptoms: 1) muscle pain; 2)
pain in multiple joints; 3) unrefreshing sleep; 4) dis-
comfort after physical or nervous and mental load
of more than 24 hours; S) violation of short-term
memory or concentration; 6) signs of inflammation

of the mucous membrane of the throat; 7) neck pain
or axillary lymph nodes. As seen from the above, the
proposed criteria are highly subjective (anyway —
the first five), and offer ample opportunity for cheat-
ing the doctor stating the purpose of the false diag-
nosis of “chronic fatigue syndrome”.

The application of criteria based on the mea-
surement of parameters of heart rate variability and
data immunograms, can completely eliminate the
subjective factor. However, to rely only on these
criteria — would be to neglect the classical can-
ons propedeutics, principles of differential diag-
nosis. Therefore, in each case it is important to de-
termine — whether the changes in the regulatory
systems direct consequence of the psychological
experiences associated with the presence of a per-
son in a prison or what they are due, or other fac-
tors (severe organic damage, infection, disease of
the cardiovascular system, tuberculosis, HIV, drug
addiction, etc.).

It should be emphasized that intervalokardiogra-
phy — an inexpensive, highly sensitive and simple in
execution of a method that is widely used at pres-
ent in various fields of medicine: from monitoring
the health of astronauts in orbit, to forecast life-
threatening conditions of patients in the intensive
care unit. The new application of the method under
the penal system will undoubtedly be interesting for
prison doctors and pediatric therapeutic and Prison
psychologists.

Arole in the diagnosis of prison stress also plays
an analysis of the immune system. While currently
holding immunograms still very expensive and very
time-consuming diagnostic procedure, it is possible
to objectively estimate premorbid background and
make informed choices about the health of the first
convicts held in detention.

In general, the main features of the syndrome of
social deprivation in prison contingent subordinated
MIS can be reduced to the following key points:

— the basis of formation of the syndrome is an
artificial social deprivation, implemented in the form
of imprisonment; the primary role in the develop-
ment of the syndrome have psychological stressors;

— pathophysiological basis of a significant in-
crease in serum cortisol, and as a result, improved
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metabolism with prevalence of catabolic compo-
nent intensification energy expenditure, chronic
energy crisis, which can be determined by indirect
methods of investigation [4];

— for the test condition characterized by specif-
icimmunologic changes — the development of im-
munodeficiency with reactions to the first indicators
of nonspecific immunity, T-helper cells, suppressor
and natural killer cells [S];

— The condition is characterized as specific
changes in the autonomic nervous system — the
development of complex physiological rhythms of
DS, which is manifested, in particular, a decrease in
the relative power of fast and slow waves and a sig-
nificant increase in the overall proportion of the
spectrum is very slow waves in the analysis of heart
rate variability [4];

— the inmates found a high proportion of as-
ymptomatic detection of arrhythmias and conduction
with a predominance among them combined arrhyth-
mias (atrial and ventricular premature beats) [S];

— thereisahigh proportion of detection of the vi-
rus Epstein-Barr, isotropic to lymphoid tissue [S];

— the probability of developing this syndrome
can be calculated using the prognostic indices;

method showed highly informative when testing on
the materials independent groups.

However, despite the positive results of the
research, it should be emphasized that identified
the inmates of the prison of social deprivation syn-
drome needs further study and comprehensive anal-
ysis. This is great interest in issues of its prevalence,
the possible ways of treatment and refinement of
diagnostic criteria.

As practical recommendations that can be for-
mulated based on the results of the research, we pro-
pose the following:

— Itisnecessary to improve the competence of
prison doctors and health workers in recognition of
symptoms of stress penitentiary in order to carry out
the correction of these conditions with medications,
or with the assistance of the prison psychologist and
psychiatrist.

— As a measure of prevention is necessary to
conduct diagnostic prison stress using non-invasive
methods of screening, what, for example, a heart
rate variability. The techniques demonstrated high-
ly informative when testing materials for indepen-
dent groups.
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Evaluation of the organoleptic characteristics
of the dry lactulose and its properties

Abstract: conducting organoleptic characteristics of lactulose. The main distinguishing feature

of sensory research is the lack of objective registration results using measuring instruments or means

of fixing the results, which however does not exclude the use of technical means improving percep-

tions or increase the sensitivity or resolution for support functions.

Keywords: lactulose, organoleptic characteristics, microorganisms, mass fraction.

Lactulose is a highly hydrophilic material capable
of exchanging moisture with the environment. It has
energetically unsaturated areas called active sorption
sites and are capable of binding one or more water
molecules. This substance is actively reacting with water
in any conjugation conditions. The structural form of
the water molecule itself defines the high reactivity
through hydrogen bond formation. The hydrogen bond
is characterized by high mobility, so even with a slight
change in the parameters of the material interaction
with water, noticeable transformation of its properties
occurs. In other words, a change in temperature, in
atmospheric moisture saturation or in pressure the
reciprocal changes occur in the structure and properties
of the storage or processing,

Organoleptic evaluation of the goods is the the
generalized result of its quality assessment, made

using the human senses. In some cases, organoleptic
assessment can draw the conclusion about such
parameters as the freshness of raw materials,
production process violations is much faster than
the instrumental techniques.

When assessing the product the appearance,
shape, color, gloss, transparency and other properties
are determined first [2].

Among the organoleptic characteristics the
quality parameters are those that define consumer
properties, i.e. the properties that directly affect
the human senses (smell, touch, sight). The most
significant of these parameters are taste and odor
do not amenable to formal measuring, so their
determination is done by experts. When conducting
the organoleptic quality analysis it is necessary to
comply with certain requirements, including: a
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room, devices and materials, and those skilled in the
organoleptic analysis.

Under laboratory conditions, organoleptic test
should be carried out in a specially equipped room,
which should provide the optimal conditions for
the analysis. The average size of the room should be
13-20 m? (depending on the number of concurrent
appraisers). The room should have a constant
temperature of + 18-20 °C and relative humidity
of 70-75% because the susceptibility of flavor at a
temperature above 36 ° Cis reduced in relation to sour
and bitter tastes, and at a temperature below 15 °C
against salty taste [ 1]. The room must be isolated from

extraneous odors that can enter from adjacent rooms
and outside, as well as noise and other distractions
appraiser during the organoleptic analysis.

For a more detailed study of the production
process of dry lactulose solution the organoleptic
characteristics of the finished product were evaluated.
The research results of organoleptic characteristics
of lactulose powder are presented in Table 1.

From an organoleptic analysis (Table 1) it follows
that the finished product is a fine powder having high
water absorbency. Taste and odor of the productis a
sweet and clean, without extraneous tastes and odors.
The powder color is from white to light yellow.

Table 1. — Organoleptic characteristics of lactulose powders

Indicator

Characteristics

Appearance and consistency

The homogeneous fine powder.

Taste and odor

Sweet, clean, without extraneous tastes and odors.

Color

White, with a faint yellow shade..

The nextstage of research was to study the physical
and chemical characteristics of lactulose powders.
Physical and chemical methods are characterized
by high sensitivity and selectivity, require a small
amount of analytes. In many cases, there is no
longer need for analytes from the test material, and
the whole course of analysis sometimes takes only

a few minutes. [ 1] Therefore, physical and chemical
control can quickly gather the necessary information
to evaluate the quality of various products. It enables
to determine the level of purity, the presence and
type of impurities.

Study results of the physical and chemical
indicators of dry lactulose are presented in Table 2.

Table 2. — Physical and chemical properties of dry lactulose

Indicator The norm Actual value
Mass fraction of lactulose, %, not less than 75.2+0.2 75.2+0.2
Mass fraction of the rest carbohydrates, %, not more: 25.0+0.2 24.840.1
— lactose: 13.1£0.1
— a- lactose; 7.810.1
— B- lactose; 5.3£0.1
— galactose 11.7+0.1

Based on research findings the mass fraction
of lactulose in the final product was 75.2%, which
meets the norm of 75%. Mass fraction of the rest
of carbohydrates is 24,8%, which is below the
rated value is equal to 25%. The accompanying
carbohydrates include lactose, which accounts
13.1% of the mass. Lactose in syrup is presented
by a- and p- isomers. Galactose with a mass fraction
0f 11.7% from the total weight of the carbohydrates
in the sample also presents in the solution.

Based on the physical and chemical parameters
of dry lactulose, we can conclude that the finished

product meets the quality requirements for dry
powders of lactulose [4].

Microbiological indicators can control the
process and hygienic conditions of the production.
The results of microbiological examination of the
final product are shown in Table 3.

According to the results of microbiological tests
after the development of dry powders of lactulose
it can be concluded that the developed technology
allows to produce a finished product that meets
the microbiological criteria set out in SanPiN
2.3.2.1078-01.
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Table 3. — Microbiological indicators of dry lactulose

Indicator

The norm

Actual value

Number of mesophilic aerobic and facultative anaerobic bacteria
in 1 g of the product, CFU, no more than

5000

not revealed

Escherichia coli bacteria in 1 g of the product

not allowed

not revealed

Number mold fungi in 1 ¢ of the product, CFU, no more than

100

not revealed

The amount of yeast in 1 g of the product, CFU no more than

50

not revealed

Pathogenic microorganisms, including Salmonella, in 50 g of
product

not allowed

not revealed

S.aureusinl g

not allowed

not revealed

In addition to the microbiological studies the
research on the content of toxic elements in the
products after production was also conducted. The
data obtained are presented in Table 4.

The results indicate that the migration of toxic
elements in the product is not marked, potentially
hazardous controlled chemicals are contained in the
product at the concentrations for more than an order of
magnitude does not exceed the established norms [3].

Table 4. — Content of toxic elements in the dry lactulose

Indicator Valid value Actual value
Lead, mg/kg, no more than 0.5 0.10+0.001
Arsenic, mg/kg, no more than 0.5 0.20+0.001
Cadmium, mg/kg, no more than 0.1 0.04+0.001
Mercury, mg/kg, no more than 0.02 0.01+0.001
Pesticides
Hexachlorocyclohexane, no more than 0.5 not detected
DDT and its metabolites, no more than 0.05 not detected
Radionuclides
Caesium-137, Bq/kg, no more than 400 not detected
Strontium-90, Bq/kg, no more than 100 not detected

During the research on the basis of MUK
4.2.1847-04
evaluation of the shelf life and storage conditions of
food> undernormalstorage conditions (temperature
no higher than 24 °C, humidity less than 75%) the
expiration date of powders of lactulose, obtained by
spray-drying were determined.

Analysis of the obtained results showed that the
content of sanitary and indicative and pathogens

«Sanitary and Epidemiological

test samples are highly reliable because the desired
microorganisms (Coliform bacteria, Staphylococcus
aureus, Salmonella) in standardized mass product
are not found.

Based on these studies we can conclude that the
storage in a packed form at a temperature no higher
than 25 + 1 °C and humidity not more than 75%,
lactulose in dry form can be stored for up to two
years without significant loss of its qualities.
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Apoptose der Leukozyten der Kidlber bei den
Adaptations-und Pathologieprozessen

Abstrakt: Der Artikel enthilt die Angaben, die nachweisen, dass die Kennziffer der Apoptose
der Leukozyten der Kilber aus den grof3en Tierhaltungsbetrieben diejenigen der Kilber anderer

klinisch-physiologischen Gruppen tibersteigen. Die hohere apoptische Aktivitit der Blutzellen der

neugeborenen Kilber zeugt vom adaptativen Umbau der Homoostase des Organismus verursacht

durch den Ubergang aus einem Lebensmilieu (Mutterorganismus) in ein anderes (Umwelt). Die

Dynamik der apoptischen Aktivitit der Neutrophile und Leukozyten der an Misch-Infektionen

erkrankten Kilber beweist die scharf ausgeprigte Herabsetzung der Zahl der immunkompetenten

Zellen und die Entwicklung des Immunmangels.

Schliisselworter: apoptose, leukozyten, adaptation

1. Einleitung

Adaptation ist ein komplizierter und vielseiti-
ger Prozess. Ihre Effektivitit hingt von mehreren
Faktoren ab, vor allem von der Reaktion der Syste-
me des Organismus auf die Umwelteinfliisse. Man
spricht von drei integrierten Systemen des Organis-
mus und zwar vom Nerven-, Endokrin- und Immun-
system, die Reaktionen des Organismus auf externe
Einfliisse kontrollieren und korrigieren.

Das Immunsystem ist fiir die genetische Un-
veranderlichkeit des Innenmediums des Organis-
mus verantwortlich. Die vollwertige Aktivitit des
Systems der Immunabwehr ist durch die Funktions-
fahigkeiten der immunkompetenten Zellen einer-
seits und durch die Intensitit ihrer Bildung und des
Untergangs andererseits bestimmt.

Gegenwirtig mehren sich Einzelbefunde auf
dem Gebiet der Forschung der zentralen Ereignis-
se im Leben dieser Effektorzellen (Proliferation,
Selektion, Migration, Produktion der aktiven Sub-
stanzen, Apoptose), so dass bisher noch kein ein-
heitliches Bild fiir ihren Zusammenhang existiert.

Das erklirt auch die Schwierigkeiten bei der Bestim-
mung der Rolle der Neutrophile und Lymphozyten
fir verschiedene physiologische und pathologische
Prozesse [1].

Deswegen erscheint die Frage iiber die Signifi-
kanz der Apoptose der immunkompetenten Zel-
len des peripherischen Blutes als Kriterium fiir die
Einschitzung des Adaptationsstatus der Kilber in
Abhingigkeit vom klinisch-physiologischen Status
aktuell.

Die Apoptose oder der programmierte Zellun-
tergang ist ein genetisch vorausbestimmter, aber
gleichzeitig von verschiedenen Faktoren abhingiger
Mechanismus der Aufrechterhaltung der optimalen
Zellzahl des mehrzelligen Organismus sowohlin der
Embryonal-, als auch Postembryonalperiode bei der
Ausfithrung der Funktionen diverser Spezifik.

Die Mechanismen der Apoptoseauflésung sind
kompliziert und ihr vielseitiges Studium dauert an
[2]. Aber die Apoptose interessiert die Forscher
nicht nur als ein Mechanismus der Aufrechterhal-
tung der optimalen Zellzahl im Organismus, son-
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dern auch als ein potenzielles Kriterium fiir die Ein-
schidtzung des Adaptationsstatus bei Menschen und
Tieren [3].

Unterschiedene Umweltfaktoren konnen die
Apoptose sowohl induzieren, als auch inhibieren
[4]. Unter Beriicksichtigung der Tatsache, dass die
Auflerung der Krankheiten des Verdauungsappa-
rates und zwar der gemischten Infektionen in be-
deutendem Grade von Umwelteinfliissen abhingt,
kann man die Beteiligung apoptischer Prozesse bei
zahlreichen Krankheiten erkennen. Dabei zeugen
diese Prozesse von Umwelteinflissen auf das Im-
munsystem und die Wechselwirkung der einzelnen
Komponenten innerhalb des Immunsystems und
des Immunsystems und anderer Gewebe oder der
Mikroorganismen.

Aber die Anwendbarkeit des Apoptoseindexes
fiir die Uberwachung des Adaptationsstatus der Kal-
ber soll bestitigt werden.

2. Das Ziel der Forschung

Das Ziel der Forschung ist es die Signifikanz
der Apoptoseindices der Zellen des peripherischen
Blutes der Kilber abhiangig vom klinisch-pathologi-
schen Status auch bei den gemischten Infektionen
des Magendarmtraktes zu bestimmen.

3. Material und Methode

In die Untersuchung des Apoptosestatus der
neutrophilen Granulozyten und der Leukozyten
des peripherischen Blutes wurden Kilber verschie-
denen klinisch-physiologischen Status eingeteilt in
5 Gruppen einbezogen.

Die 1. Gruppe (n=48) bildeten klinisch gesunde
Kailber im Alter von 3 bis 13 Tagen von Bauernge-
hoften, bei denen infolge der Laboruntersuchungen
und auf Grund der Analyse der epizootologischen
Situation latente und persistierende Infektionen aus-
geschlossen wurden.

Der 2. Gruppe (n=48) wurden klinisch gesunde
Kailber im Alter vom 1 bis 2 Tagen aus Rinderanla-
gen zugeteilt.

Die 3. Gruppe bestand (n=48) aus klinisch ge-
sunden Kilbern im Alter von 3 bis 12 Tagen aus
Rinderanlagen.

Zur 4. Gruppe (n=48) gehorten klinisch kranke
Kailber aus Rinderanlagen mit gemischter Infektion
des Verdauungsapparates, bei denen die Rotavirus-

und E.coli Infektion mittels Laboruntersuchungen
testgestellt wurde.

Die S. Gruppe (n=48) bestand aus klinisch
kranken Kilbern mit gemischter Infektion des Ver-
dauungsapparates aus Rinderanlagen, bei denen die
BVD-, Rotavirus und E.coli Infektion nachgewiesen
wurde.

Fiir die Untersuchung der Apoptose wurde die
Methode der Einschitzung der strukturellen Verin-
derungen der Leukozytenpopulationen (Neutrophi-
le und Leukozyten) mittels Lichtmikroskopie ver-
wendet [S].

4. Ergebnisse und Diskussion

In Tabelle sind einige Indices der spontanen
und mitogen-induzierten Apoptose der neutrophi-
len Granulozyten und Lymphozyten des periphe-
rischen Blutes der Kilber verschiedener klinisch-
physiologischen Gruppen erhalten.

Die Indices der Apoptose der Leukozyten des
Blutes der neugeborenen Kilber aus Rinderanlagen
(2.Gruppe) waren erheblich hoher gegeniiber den
Kilbern anderer klinisch-physiologischen Gruppen.
So liegen die Indices der spontanen Apoptose der
Neutrophile der Kalber bei 559,5+2,1 x 109Zel-
len/Liter und der Leukozyten -310,5£1,8 x 106 Zel-
len/Liter; die Indices der mitogeninduzierten Apo-
ptose der Neutrophile betragen1289,64 +19,2x10°
Zellen/Liter, der Lymphozyten -606,12+13,3x 10°
Zellen/Liter. Diese Indices waren um73,7%, 86,8%,
64,6% und 57,6% hoher als entsprechende Indices
der klinisch gesunden Kilber im Alter von 3 bis
12 Tagen aus den Rinderanlagen (3.Gruppe). Wir
fihren das auf die Charakteristika der Neugebore-
nenperiode, die fiir die Tiere kritisch ist, zuriick.
Anders gesagt ist die hohe apoptische Aktivitit der
Blutzellen der neugeborenen Kilber nichts anderes
als die Adaptationsumstellung der Homoostase des
Organismus verursacht durch den Ubergang aus
einem (Mutterorganismus) in ein anderes Milieu
(Umwelt). In anderen Lebensbedingungen wirken
auf den Organismus des neugeborenen Kalbes neue
Antigene ein, was die entsprechende Adaptation er-
fordert, die die Regulierung der Rezeptoren der im-
munkompetenten Zellen bedeutet. Die Erneuerung
des Rezeptorenrepertoires der immunkompetenten
Zellen hat die Eliminierung auf dem Wege der Apo-
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ptose der ,alten” immunkompetenten Zellen, auf
deren Oberfliche die Expression der in den verin-
derten Lebensbedingungen unnétigen Rezeptoren
nachgewiesen ist, und die Erginzung ihres Pools
durch die Proliferation und Selektion der neuen
Zellen zur Folge hat.

Aus dem oben Gesagten kann geschlossen wer-
den, dass in den ersten Lebenstagen die Effektivitat
der Adaptation des Kalbes als der wichtigsten Bedin-
gung der Lebenserhaltung im neuen Antigenmilieu
direkt von der Balance zwischen Apoptose alter und
Proliferation und Selektion neuer fiir die Entwick-
lung der Abwehrreaktionen verantwortlicher Zellen
abhingt.

Wenn aus irgendwelchen Griinden die Prolifera-
tion und Selektion der immunkompetenten Zellen
unmoglich sein oder im ungeniigenden fiir die volle
Adaptation und die Abwehr des Organismus Um-
fang verlaufen werden, konnen sich die Kilberkrank-

heiten mit méglichem Letalausgang entwickeln. Aus
der Mangelhaftigkeit der Prozesse der Apoptose
konnen die Autoimmunprozesse resultieren. Das
wird darauf zuriickgefiihrt, dass erstens eine grofie
Zahl der aktiven Zellen vorhanden ist und zweitens
die Apoptosekorperchen nicht phagozytiert wer-
den. Dabei sollte die Phagozytose nach dem Prinzip
Feedback eine miflige Immunsupression sichern.
Geschieht das nicht, greift das Immunsystem die
eigenen Gewebe an, was die massive Beschidigung
und den Tod des Organismus nach sich zieht.

Der Vergleich der Indices des Apoptosestatus der
Leukozyten des Blutes der gesunden gleichalterigen
Kilber, die in unterschiedlichen Umweltbedingun-
gen und bei verschiedenen Tierhaltungstechnolo-
gien aufgezogen werden, zeugt von hoher Adaptati-
onsaktivitit der Neutrophile und Granulozyten des
Blutes der Kilber aus Rinderanlagen gegeniiber den
Kilbern von Bauerngehoften.

Tabelle. Leukozytenzahl und Indices der Apoptose der Zellen des peripherischen
Blutes der gesunden und kranken Kalber (gemischte Infektionen)

1. Gruppe | 2.Gruppe | 3.Gruppe | 4. Gruppe | S. Gruppe
Kennwerte (n=48) (n=48) (n=48) | (n=48) | (n=48)
1 2 3 4 S 6
Leukozyten, 10°/a 6,62+0,4 9,32+0,7 7,68+0,03 | 11,85+0,6 | 10,26%0,7
Neutrophile,% 32,5%1,1 30,0512 | 28,04+0,6 | 32,33%1,3 | 28,0£1,29
Neutrophile, abs. 2,15+0,3 2,79+0,3 2,15+0,02 | 3,83+0,22 | 2,87%0,06
Lymphozyten,% 61,0812 | 5691+1,3 | 5832+0,8 | 53,3314 | S1,4+0,78
Lymphozyten, abs.. 4,04£0,5 5,5+0,44 4,48+0,44 | 6,31+0,36 | 5,27+0,8
SPONTANE APOPTOSE
Anteil der Neutrophile mit Apop-| ) o1, 0 01 | 604072 | 1,03£0,05 | 1,5040,04 | 3,40+0,4
tosemerkmalen,%
Absolute Zahl der Neutrophile
mit Apoptosemerkmalen, 106 Zel-| 55,18+2,1 559,5+2,1 |146,97+0,9 | 177,75+£2,3 | 348,84%1,65
len/Liter
Antell der Lymphozyten mitfrag-| 1,04 | 3331081 | 0,53£0,01 | 0,50£0,01 | 0,60£0,02
mentiertem Kern,%
Absolute Zahl der Lymphozyten
mit fragmentiertem Kern, 10°Zel-| 29,44+5,2 10,5¢1,8 |41,02+0,74 | 59,25+1,3 | 61,56+3,6
len/Liter
MITOGENINDUZIERTE APOPTOSE

Anteil der Neutrophile mit Apop-| 15, 11 | 1383414 | 5052006 | 7,060,55 | 12,0405
tosemerkmalen,%
Absolute Zahl der Neutrophile
mit Apoptosemerkmalen, 10 Zel-| 145,35+6,3 |1289,64+19,2|457,13+1,0| 829,5+2,2 |1231,2+20,3
len/Liter

7



Section 5. Physiology

1 2 3 4 S 6
Antelll der Lymphozyten mit frag- 1,3840,09 6.5+0,77 33440,01 | 2,6640,2 | 2,80£0,90
mentiertem Kern,%
Absolute Zahl der Lymphozyten
mit fragmentiertem Kern, 10°Zel-| 91,95£2,2 | 606,12£13,3 |257,22+2,0 | 315,21+1,3 |287,28+3,34
len/Liter

So liegen die Indices des Apoptosestatus bei
Kilbern im Alter von 3 bis 12 Tagen aus Rinder-
anlagen bei 146,97 +0,98 x 10¢ Zellen/Liter (spon-
tane Apoptose der neutrophilen Granulozyten),
41,02+0,74x 10° Zellen/Liter (spontane Apoptose
der Lymphozyten), 457,13+1,0 x 10° Zellen/Liter
(mitogeninduzierte Apoptose der neutrophilen
Granulozyten) und 257,22 +2,08 x 10°¢ Zellen/Li-
ter (mitogeninduzierte Apoptose der Leukozyten).
Diese Werte sind in 10,1,10,5,8,8 und 6,5mal ho-
her als die entsprechenden Werte bei Kilbern im
Alter von 3 bis 13 Tagen von Bauerngehoften
(1.Gruppe).

Soliegen die Indices des Apoptosestatus bei Kal-
bern im Alter von 3 bis 12 Tagen aus Rinderanlagen
bei 146,97 +0,98 x 10° Zellen/Liter (spontane Apo-
ptose der neutrophilen Granulozyten), 41,02+0,74 x
10° Zellen/Liter (spontane Apoptose der Lympho-
zyten), 457,13+1,0 x 10° Zellen/Liter (mitogenin-
duzierte Apoptose der neutrophilen Granulozyten)
und 257,22 2,08 x 10° Zellen/Liter (mitogenin-
duzierte Apoptose der Leukozyten). Diese Werte
sind in 10,1,10,5,8,8 und 6,5Smal hoher als die ent-
sprechenden Werte bei Kilbern im Alter von 3 bis
13 Tagen von Bauerngehéften (1.Gruppe).

Der festgestellte Unterschied in den Indices
des Apoptosestatus der Leukozyten des Blutes der
gleichalterigen Kilber gehalten in unterschiedenen
Umweltbedingungen weist darauf hin, dass die Um-
weltfaktoren die Realisierung des Apoptosepotenzi-
als der Zellen beeinflussen.

Die Apoptose als ein wichtiges Element des Kom-
plexes der Adaptationsmechanismen dndert ihre
Dynamik nicht nur im Rahmen der Schwankungen
der physiologischen Norm, sondern auch bei der
Pathologie.

Die Vergleichsanalyse der Indices der Apoptose
der Leukozyten des Blutes der gesunden Kilber im
Alter von 3 bis 12 Tagen aus den Rinderanlagen

(3.Gruppe) und der kranken Kilber mit gemisch-
ter Infektion verursacht sowohl durch Rotavirus und
E.coli, als auch BVD-, Rotaviren und E.coli zeigt,
dass bei den kranken Tieren diese Werte erheblich
hoher sind.

So liegen die Apoptoseindices bei den Tieren
der 4. Gruppe bei 177,75 +2,3 x 10° Zellen/Liter
(spontane Apoptose der Leukozyten), 59,25 +1,3 x
10¢Zellen/Liter und 315,21 +1,3 x 10° Zellen/Li-
ter (mitogeninduzierte Apoptose der Neutrophile
und Lymphozyten) um 20,9%, 44,44%, 81,45% und
22,54% hoher gegeniiber gesunden Kilbern.

Die Werte der spontanen Apoptose der Neu-
trophile und Leukozyten, der mitogeninduzierten
Apoptose der Neutrophile des Blutes der Kilber
bei gemischter Infektion verursacht durch BVD-
, Rotaviren und E.coli sind in 2,3, 1,5 und 2,7 mal
hoher als die entsprechenden Werte der gesunden
Kailber. Zwischen den Gruppen S und 3 bestehen
hinsichtlich der mitogeninduzierten Apoptose der
Leukozyten keine signifikanten Unterschiede.

Vorliegende Angaben iiber die Dynamik der
Apoptoseaktivitit der Neutrophile und Lympho-
zyten bei Kilbern mit gemischten Infektionen zeu-
gen von der ausgeprigten Abnahme der Zahl der im-
munkompetenten Zellen.

5. Zusammenfassung

Die Apoptose als eine wichtige Komponente
der Aufrechterhaltung von Homoostase des Or-
ganismus der Tiere ist bei ihrer Adaptation in den
sich verinderten Umweltbedingungen unentbehr-
lich. Die Realisierung des Apoptosepotenzials der
Zellen wird nicht nur von internen (physiologischen
Aktivatoren), sondern auch externen (Umweltfakto-
ren) Faktoren beeinflusst. Die Apoptose tritt als ein
physiologischer Prozess auf. Am Beispiel gemisch-
ter Infektionen des Magendarmtraktes der Kalber
wird gezeigt, dass die Apoptose zugleich eine Kom-
ponente der Krankheitspathogenese ist.
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