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THE ACCUMULATION OF CAROTENOIDS AND ALLOMETRIC GROWTH BIVALVES
CERASTODERMA GLAUCUM (BRUGUIKRE, 1789)

bopoouna A.B.
K.0.H., C.H.C.,
@UL] HnBIOM PAH, Poccus

HAKOIIVIEHUE KAPOTHUHONJ0B 1 AJIJIOMETPHHECKHﬁ POCT MOJIUTIOCKA
CERASTODERMA GLAUCUM (BRUGUIERE, 1789)

Summary. For studing allometric indicators and total carotenoids, more than 70 individuales of
Cerastoderma glaucum (Bruguiére, 1789) mollusks with a shell length of 12 to 30 mm were studied. The values
of the exponent in allometric equations linking the mass of a whole mollusk, the mass of soft tissues and shells
with the length of the leaf of the animal are given. A weakly positive allometry between the linear growth and
height of the mollusk shell and a weakly negative allometry close to the isometry between the shell length and the
mass of C. glaucum were revealed. The regularity between the accumulation of total carotenoids, the length and
mass of the mollusk up to 4 g was shown. The found regularity did not apply to individuals at 2-4 stages of gonad
maturity.

AHHOTa].ll/lHZ I[J'IH HCCJICAOBAHNA AJNIOMECTPUYICCKUX MOKa3aTeiac H CYMMApPHBIX KapOTHHOWJIOB OBLIO
uccienoBano 6onee 70 sx3emisipoB MoutrockoB Cerastoderma glaucum ¢ muno# pakoBuHs! ot 12 10 30 MM.
HpI/IBe,I[eHLI 3HAUCHHs IMOKA3aTeiid CTCICHHU B AJVIOMCTPUYCCKHUX YPABHCHUAX, CBA3BIBAIOIIHNX MACCy LEJIOr0
MOJIJIFOCKA, MACCy MATKUX TKaHEH U PAKOBHUHBI C ,E[JII/IHOﬁ CTBOPKH KUBOTHOTO. BrisBrena cia0bo moIoKUTEIbHAS
AJJIOMETPpUA MCEKAY JIMHEHHBIM POCTOM U BEICOTOM PpaKylKu MOJIJIFOCKa 1 ci1abo OTpHULaTCIbHAA AJTITIOMCTPUA
OM3Kas K U30METPUU MEXIY [UIMHOW pakymikd u maccoit C. glaucum. [TokazaHa 3aKOHOMEPHOCTb MEXKIY
HAKOIUICHHEM CYMMAapHBIX KapOTUHOWJIOB M JJIWHOM, a Takxke Maccoll Moiurrocka a0 4 r. Haligennas

3aKOHOMEPHOCTb HE PaclpoCTpaHsiesach Ha 0c00M, HaXOoAAIIecs Ha 2-4 cTaauu 3peJoCTH FOHAa.
Key words: allometric coefficients, mass-size characteristics, mollusks Cerastoderma glaucum, total

carotenoids.

Knrouesvle crosa: aiiomempudecKue KO3d?qbul¢u€Hmbl, MACCOB0-pA3MEPHbLE XAPAKMEPUCMUKU, MOJIIIOCKU

Cerastoderma glaucum, cymmapnuie kapomuHouobi.

IHocTraHoBKa nMPoO/IEeMBI.

Mommocku Cerastoderma glaucum (Bruguiere,
1789) orHocsires k cemeiicty Cardiidae, Heterodonta
(Subclass) Euheterodonta (Infraclass) Imparidentia
(Superorder) kmaccy ABycTBOpUYAaThIX MOJUTIOCKOB [1].
OHI/I SABJIAIOTCA OJJHUM M3 KOPCHHBIX HpeI[CTaBI/ITeHeI‘/'I
YepHOMOPCKOW  MajakodayHbl, OOWTAIOIIME Ha
PBIXJIBIX TPYHTaX KpbIMCKOro mobepexbs[2-4]. Ilo
TUITY TUTAaHUA 3TOT MOJIJIFOCK OTHOCUTCA K TUTIMYHOMY
obnuratHoMy cecTeHodary, 0JJHaKO MPH YBEITMUYESHUH
[UIIEBOM  KOHKYPEHLIMM CO  CTOPOHBI  JIPYIHX
cecTteHO(aroB, MOXET MUTAThCSI W3 BOJHOW TOJIIH
[5,6]. OTduapTpoBbIBast xKabpaMu MHUIIEBHIC YACTHIIBI
W3 MOPCKOHM Cpembl, B3pPOCIBIE OCOOH IHMTAIOTCS
JICTPUTOM, B3BEIICHHBIM OPraHMYECKUM BEIIECTBOM,
0oJiee MOJIOIBIE 0COOU, B OCHOBHOM, OJJHOKJIETOYHBIMH

JMOHHBIMU ~ BojpopocisiMu  [7].  CroekTp mnuTaHHA
OTpaxkaeTcs Ha HAKOIUIEHMM KapOTUHOUIOB —
IIHTMEHTOB, BOZOPOCIIEBOTO MIPOUCXOXKICHUS,

HaKaIUIMBAIOIIMXCST B TOCIEIYIOMNX TPOPHUECKUX
3BEHbSIX M MOJBEPTalONIMXCS B HUX METa0OIMIeCKOMY
npeobOpa3oBanmio. HakorureHne KapoOTHHOWIOB Yy
MOJUTIOCKOB-(QIJIBTPATOPOB ~ HOCHT  HE  TOJBKO
BUAOCHECIN(UYHBI XapakTep, HO W IOJBEPKECHO

BIMSTHHIO PA3ITUYHBIX (DAKTOPOB: CMEHBI CE30HOB T0/1a,
PEIPOIYKTHBHOTO IIMKJIA, aHTPOIIOTEHHOH Harpyske,
Pa3IMYHOTO POJia MHUIICBBIX JETPUBAIIMN U COCTOSHUH
rurockun([8; 9]. OnHako HAKOIUIEHHE KAPOTHHOUIOB B
MATKUX TKaHSAX, Kak OBUIO TOKa3aHO Ha MpuUMepe
JPYroro JIBYCTBOPYATOTO MOJLIFOCKA-(pHUIbTpaTOpa
Anadara kagoshimensis, MoxeT KOppeaupoBaTh C
pocToBbIME nokazaTessiMu [10].

Ananus MOCJIeHUX HCCJIeTOBAHMH H
nyoJauKanui
Uccnenosanusa 3aKOHOMEPHOCTEN

AJIOMETPHUYECKOTO POCTa Pa3IMYHBIX MOJUTIOCKOB, B
TOM 4Hcle W TpenacraBureneil cemeiicrBa Cardiidae
MIPOBOJIMIIMCH HA MPOTSHKEHUU psija et [5, 11, 12, 13].
Haubonee ¢pynnamenranbaas padora u3BectHa ¢ 80-x
TOJIOB MPOILIOrO CTOJETHS, TAe OBLIH YCTAaHOBIICHBI
CTCTICHHBIC 3aBHCHMOCTH MEXIY POCTOM, BECOM U

OOMEHHbIMH, (WIBTPAMOHHBIMHM  IIPOLECCAMU Y
MIPECHOBOAHBIX M HEKOTOPBIX BHJOB  MOPCKHX
MOJUTIOCKOB, @  TakKe  JaHbl  OOBSICHEHUS

ATIOMETPUYECKUX KO3((UIIMEHTOB 3TUX YPaBHEHUH
[11]. YnoMuHaHHS O HEKOTOPBIX AJUIOMETPHUYECKIX
mapametpax C. glaucum B CBs3HM C aJanTallMOHHBIMU
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nporeccaMu B ApalbCKOM U A30BO-4€PHOMOPCKOM
peruoHax umeroTces B paborax Auapeesoii C.U.[5, 6].

C gapyroil CTOpOHBI, B3aUMOCBSI3b  MEXKAY
AJIOMETPUYCCKAMHU TOKA3aTeIsIMA W OOMEHHBIMHU
nporeccamMu[11] ¥ OTHUM U3 BOXKHBIX OMOXUMHUYCKHUX
mokazarejell yCTOMYMBOTO Pa3BUTUSA U PA3MHOKCHUS
MOJITIOCKOB - MPOIIECCOM HAKOTUIEHUS! KAPOTUHOUIOB
(OMONIOTHYECKU AKTUBHBIX BEIECTB, YYACTBYIONIUX B
3alIUTHBIX, PEHPOAYKTHUBHBIX W JPYTUX (QYHKIUSIX
OpraHu3Ma) SIBISETCS UHTEPECHBIM M MaJION3y4YeHHBIM
sBiieaneM [10, 15].

Brigenienne HepenleHHBIX paHee YacTeil o0wei
npood1eMbl

B mocnemHame romel TepedeHb MOJUIFOCKOB, C
MOAPOOHBIM  AITIOMETPHYECKAM  HCCIEIOBAHUEM
MacCOBO-Pa3MEpPHBIX  XapaKTepUCTHK  pacTeT |
HYXKJaeTCsl B  PACIIUPCHUU ITUX  PE3yJIbTaTOB
pa3IMYHBIME OMOXMMHUYCCKUMH ITOKA3aTeISIMH ISt
pelmieHus  MOpEeXJe BCEr0  CHOPHBIX  BOIPOCOB
takcoHomun Bivalvia [5, 14]. OmnuM wu3 Takux
OMOXMMHUECKUX rokasarenei MOXET OBITH
HaKOIUICHHE CYMMapHbBIX KapoTHHOUAOB. IlomoOHbIE
UCCIIEJIOBaHMS B 3TOW 00JIaCTH NPENCTABISIOT HHTEPEC
TaKkkKe B TPUKIATHOM acleKTe Ui Pa3BUTHUA
KOHXHOKYJBTYPHI, OTPOCIH MapHKYJIbTYPHL.

®opmyJIMpoBaHue LeJiei

Hempto nmaHHOW pa®oOTBl  OBUIO  TMIPOBECTH
AITIOMETPUIECKUE UCCIICTOBAaHHS MaCCOBO-Pa3MEPHBIX
XapaKTePUCTHK u HAKOTUICHUS CyMMapHBIX
KapoTHHOUIOB y MosutrockoB Cerastoderma glaucum
(Bruguicre, 1789).

H3710:xeHMe 0CHOBHOTO MaTepuaJa

Marepuaast u  Meroabl. HccinenoBaHus
npoBogmiuck B mepuox c¢ 2018 mo 2019 rogsl.

In(Y)=1.017 * In(X) + 0.0774

A 35
n=75 .
30 = R2=10.93
Y=(.025 * ¥1072004
25

20

1TupHHA, B, MM
o

10

O T T T T T T

5 10 15 20 25 30
HmHHa, L., MM

o

Bricota, H, am

OObekTaMH HccIeNoBaHUN SBISUIMCH MoJurtocku C.
glaucum, o6uraromme B Kasaubeit Oyxte (T
Cesactomnos). OToupanu 0coou ¢ JJIHHON PAKOBHH OT
12 mo 30 mm. Bribopka ocobeii coctaBuia Oonee 75
sK3eMIUIsipoB. Mamepsmn  pimny  (30>L>12, Mmm),
Beicory (H, MMm) u mmpuny (B MM) pakoBuHBI,
perucTpupoBad Maccy 1esnoro mosumocka (Mm, T.),
ero markux TkaHed (Ms r.), m pakouusl (M, T.).
3aBHCUMOCTH MEXAY JTHHEHHBIMH apamerpamu (L, H,
B), nuHEeHHBIMH mapaMeTpaMH ¥ OOIIUM BECOM
MOJUTIOCKOB, BECOM PAaKOBHH, BECOM MSTKHX TKaHEH
ObUIM pacCYUTAaHBl M TPEACTABICHBI CTCIICHHBIMH
ypaBHerusaMu: M, = a*MpPL; M, = a*L2 ; M= a*L"3,

H = al® B = alL" rie a — xo>ppuument
MIPOTIOPIIMOHANBEHOCTH, b — TOKa3arenb CTENEeHU
(ocHOBHas HCKOMas aJIOMETpHuecKas IOCTOSHHas)
[10, 11].

CyMMapHbIe KapOTHHOUBI OTIpeIeIIAIH
cTaHzapTHeIM MeTogoMm [15]. [lns  mocTtpoeHus
rpadukoB W pacdera  3aBHCHMOCTEH  MEXOy

MOKa3aTelsIMU MCIoNb30BaM nporpammy Grapher 3.
HocrtoBepHOoCcTh oOTimums ko3 ¢ummeHta b ot
SIVHULBI B pa3MEpHBIX COOTHOIICHHSX W OT TPEX
Macc-pa3sMEpHBIX  3aBHCHUMOCTEH  OLICHHMBAIHM IO
cootHomiernto: Z = (b — 1)/SE — nns pasmepnbix
COOTHOIIICHUH,

Z = (b - 3)/SE - nmnas wmacc-pasmMepHOit
3aBUCHMOCTH. 3HaYCHUS B UHTEpBae

-1,96 < Z < +1,96 cOOTBETCTBYIOT H30METPUHU
[16].

Pe3yabTaTsl " o0CcyxKIeHus. Ananus
B3aUMOCBsI3M JiMHEHHbIX mapamerpoB (L, H, B)
MosutrockoB C. glaucum moka3sai XxapakTep CTeIeHHBIX
(GyHKIHH, Texamux B uX ocHoBe (puc.l A, b).

[n(Y) = 1.045 * In(X) - 0.374
n=75

R2=0.884

Y= (.688 * X L04520.032

b 30
L ]
25
20

15

10

O — [T T[T T T T T

5 10 15 20 25 30
JnawuHa, L, MM

==

Puc. 1. Cmenennas 3asucumocms pocma wupunsi B (4) u evicomvr H (B) cmeopxu om eé onunvt L
moamocka C. glaucum

YpaBHeHust perpeccuu (puc.1) HAMEIOT
automerpuueckue koddouuuentsr by=1.07; bs=1.045
ONmM3KMEe K  HM30METPUHM, C  IIOJIOKHTEJIHLHOMN
aJNIOMeTpuel. B COOTBETCTBUU € 3TUM POCT MOJIIIIOCKA
B JUIMHY OyIeT O4eHb OJIM30K K POCTy B IIMPHUHY, a

BHICOTA PAKOBMHBI MoOJuIIOcka Oyzer B 1.67 pasa
MEHBLIE €€ JJTHMHHEI.

B3anmocBs3p MaccoBBIX IOKa3zaTeleld pocra M
JUIMHBL  CTBOpOK Moumocka C.  glaucum  MosxHO
BBIPA3UTh 4YEpe3 CIEIYIOMNE YPAaBHEHUSI PETPECCHU
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L m
g EE

(prc. 2): Y1=0.53*X0 %0049, y,=0,00058*X2%4:004;

ajtometpuueckue kodpdunuents: 01=0.95; by,=2.94;
b3:2.8, b1: bslbz

Y 5=0.00034*X280+0.07 rIe OCHOBHBIE
A By In(Y) = 0.95 *In(X) - 0.63 B 12 77 In(Y)=2.94%In(X)-7.45 g 677 In(Y)=2817In(X)-7.99
- n=25 | n=40 + - n=50
5 R2= 005 PY R2=0.97 - R2=0.93 °
7| Y =0532* Xose=00s 10 — Y=0.000587x2s=00¢ * | Y =0,00034 * X282007
7 = & - ! _
S o4 — = 8 —| g 4 —
g < |
5 - -
% 3 g 6 — 2 &)
R g - § |
[+
g 2 — S 4 g 2 -
2 g 4 5
1 — 2 - |
0 0 0 TTTTTITI[TTTT[TTIT[ITTITTTI7T]
L L L L TTTT T[T [ TTTT[ITTT 17T
0 2 4 6 8 10 0 5 10 15 20 25 30 0 5 10 15 20 25 30

Macca 0coOH. M,,. T

Puc.

JamHa. L, MM

JnuHa, L. MM

2. Cmenennas 3a8UcUMOCcms Maccol 0codu u ee paxywxu (4), onunnvl L om maccwt momocka (b),

u maccwl e2o pakywxu (B) monnocka C. glaucum

IIpy wm3yueHNHM NPOAYKIUOHHBIX MPOLECCOB H
aHalu3a MOTOKOB BEILECTBA U YHEPTUU B MOMYIIALMAX
THAPOOHOHTOB, a TAKXKE JUIS Psiia MPAKTHUECKUX IeTeh
Ha MOpCKHX (epMax MO BBIPAIUBAHUIO ITHX
MOJIIIIOCKOB, 3HAYUTENIBHBI UHTEPEC IPEACTABISAIOT
JIaHHBIC 110 U3MEHECHMIO YAEJIBHOIO BECa PAaKOBUHBL,
MSTKMX TKaHEd M MAHTUHHOM XKUIKOCTH Y ITUX
MOJUTIOCKOB. AHa/IN3 TOKa3zaj, 4YTO 3aBUCHUMOCTH
Macchl pakoBUHBI (M) OT Macchl LIEJIOr0 MOJUTIOCKA
(Mm) omuceiBaeTcs creneHHol GyHKuuen (puc. 2, A):
M = o532 * Mm>%*00%  Bemuuuna 0,95 sBigercs
MokaszarejaeM cinabo OTPHUIATEIbHOM aNJIoMeTpUH
CKeleTa, OdYeHb ONM3KOH K H30MeTpuH  (IpH
cooTBeTcTBMM bi=1). B memoM, macca pakOBHHBI
MOJUTIOCKA COCTABIISIET OKOJIO MOJIOBUHBI €T0 BECa.

[Ipu yBenuueHUM Maccel U BO3pacTa JKUBOTHOIO
AUIOMETPUYECKUH KOA(QQUIIMEHT 4yTh MeHblIe 3-X,
T.e. UHJIUBHUJYyaJbHas Macca MOJUIKOCKOB HECKOJIBKO
OTCTaeT OT CKOPOCTH pocTa B JuyinHy (puc.2 b u B). D10
MOXHO OOBSICHUTH TeM, 4YTO o0Ias macca Telia
CJaraercsi U3 HECKOJIBKUX I1apaMETpPOB — MAacChl
PaKOBUHBI, COMATUYECKOM U I'€HEPATUBHON TKaHH, a

6_
A 1n(Y) =22 * 1n(X) - 5.32
n=20
| rR2=009s
'&7 = 0_0049‘X:2M.‘35
i 4
—
(=]
=
E: —]
-
=9
<
4
@ g |
0 TTT T T T TTT[TTT[TTT]TTT]

0 4 8 12 16 20 24
JlimuHA, L. MM

TaK)Ke KOJIMYECTBA MAHTUIHOM JKUIKOCTH, KOTOPHIE B
CBOIO O4Yepe/lb BapbUPYIOT B 3aBUCUMOCTH OT psiia
9KOJIOTUYECKUX (PaKTOPOB: TEMIEPATypPbl, COICHOCTH,
CTaJMU 3pEJOCTH TOHAJ, MHIIEBOTO CIEKTpa W p.
[5,6]. B cBs3M ¢ 3TUM y MHOTHX aBTOPOB CBS3b JUINHBI
c oOmieli maccoii Teja, B 3aBUCHUMOCTH OT CTaJuu
KM3HEHHOTO  IMKJA,  XapaKTepu3oBalach  Kak
OTPULATEIILHOM, TaK U MOJIOKUTEILHON ajlIoOMEeTpUei
[11, 13]. Te »xe mapaMeTpbl OTPAXKAIOTCA Ha
HaKOIJICHUH KapOTHHOUIOB (Crap) Y MOJUTIOCKOB. Tak
y JIBYCTBOPYATOro MOJUTIOCKa-(punbTpaTopa Anadara
kagoshimensis co3peBanue TOHaJ 3HAYUTEIHHBIM
o0pa3oM ckasbIBaeTcs Ha 3TOM Tokaszarene [17]. B
CIIEICTBHE 3TOTO, B3aUMOCBS3b MEXAY Cyap © MACCOBO-
pa3MepHBIMHU XapaKTEPUCTHKAMU HOCHUT OoJiee TOUHYIO
3aKOHOMEPHOCTb,  €CIIM  YYUTHIBATH  BIIMSTHHE
renepatuBHo# Tkauu [10,17].

[Tpu nccnenoBaHUK B3aMMOCBSI3U JUTMHBI CTBOPOK
U coneprkanus kaporuronoB y C. glaucum 6but Takxe
OTMEYEH CHJIBHBIH pa30poc JaHHBIX OCOOEHHO cpelnu
MOJUIFOCKOB C SIPKO  BBIPQXEHHBIMH T'OHaJlaMH,
HaxOJSIIMECs HA Pa3HOW CTaJMHU 3PENIOCTH.

Y =2.54*1n(X) +0.39

b 22008

Y=In(1.48 * X323401)

I A
0 1 2 3 4
Macca ocoOH. M. T

Puc. 3 Bzaumoceazo nakonnenus cymmapruix kapomurouoos (Crap) ¢ OTUHOU PAKYWKU U MACCHI MOLTIOCKA
C. glaucum oo 4 2.
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HawuGomnee YeTKas 3aKOHOMEPHOCTb
MPOCIIEKHUBACTCS Yy OoJiee MOJIOIBIX 0co0el 1 ocobeit ¢
HEBBIPO)KCHHOW T'C€HEPAaTHMBHOW TKaHBIO, YTO B IEJIOM
BCTPEYaJIOCh Y MOJUIIOCKOB C JUIMHOM PakOBUHBI 10 25
MM U Macco# 10 4 rpamm (puc.3).

Ha puc.3 (A) npencrasnena 3aBUCUMOCTD Cyap OT
JUTMHHBI MOJUIFOCKOB B BHJE CTCIICHHOW (YHKIUH, Tae
Crap= 0.0049*L.2200.05 To mMepe pocTa pakoBHHBI 10 24
MM, HaKOIUICHUE KapOTHHOUJIOB TaKKe
MpoTIOpUHOHANbHO yBenmuuBaercsa. Ha puc. 3 (B)
3aBHCAMOCTB (Cyap) OT 00IIIEH MACCHI MOJDTIOCKA 10 4 T
HOCHT JIOTapU(PMHUIECKYIO 3aBUCUMOCTE: Cyqp= IN(1.48
* Mp2540-11) TIpu ananuse 3Tux pesyabTaToB, XOPOLIO
3aMETHO, Kak II0 Mepe pocTa MOJUIIOCKAa Ha
ONIPENICNICHHOM ~ 3Tale HPOMCXOOUT  3aMeUICHUE
HakoIIeHUs! Cyap, UYTO MOXET OBITh OOBICHEHO
YBEJIMYCHUEM YHCIIa 0co0eli B BHIOOPKE, HAXOISIIUXCS
Ha | wim 5 craauu 3penoctu rouan [18]. B mepeom
cily4yae, OpraHu3M elle He ycrell HaKonuTh Cyap Yepe3
nMIly, T.K. O3Ta CTagus COOTBETCTBYeT Ooiee
XOJIONHOMY BPEMEHHM TO/la U  COOTBETCTBYET
OrpaHUYCHHUIO B NHUIIC, MO CCTCCTBCHHLIM IPpUYUHAM.
Bo BTOpOM ciydae, KOTaa MOJUTIOCKH HaXOATCS Ha 5-
l cTaguu 3peNocTH, IIociIe HepecTa, FOHa bl BU3yalbHO
NPAKTUYECKU HE BUIHBI, OPTAaHU3M HUCTOIICH 3aTPaTOi
9HEPrMd HA BOCCTAHOBJICHHE, YTO COIPOBOMKIACTCS
CHIOKeHUEM 0011ero ypoBHS Cyap B OpraHu3Me.

BbiBoABI M3 [IaHHOTO HCCJEIOBAHUA H
NepPCNeKTHBBI

Takum o6pa3oM, B TaHHOI paboTe MpeacTaBIeHBI
0COOCHHOCTH AITIOMETPUYECKOTO POCTa U HEKOTOPBIE
KOPPEJSILIMA MacCOBO-Pa3MEPHBIX XapaKTEPUCTUK C
HaKOIIJICHUEM CYMMAPHBIX KapOTHUHOUJIOB B TKaHAX C
glaucum, koTopble KPaTKO MOT'YT OBITH IPECTABICHBI
CIIEYIOIIM 00pa3oM:

1. BhIsIBICHA ciabo HOJIOKHTEIbHAS
AJUIOMETPUSI CKOPOCTH JIMHEWHOTO POCTa M BBICOTHI
pakoBuHbI MoJuTtocka C. glaucum;

2. TOKa3aHa B3aMMOCBS3b JUIMHBI M Macchl C.
glaucum,  koropas  xapakrtepusyercsi  ciaboi
OTpHUIATENILHOM auToMeTpueid, OJU3KON K U30METPHH;

3. B3aMMOCBSI3b CYMMapHbBIX KapOTHHOMJIOB H
JJIMHHBI PaKOBHUHBI MOJIJIFOCKa OITUCBIBACTCA
crenenHoit GpyHkuueit Cip= 0.0049% 220005,

4. B3aMMOCBS3b CYMMApHBIX KapOTHUHOUIOB U

MacChl  MOMUIFOCKA 10 4 I  ONHCBIBAETCS
norapupmudeckoit  pynkuueii  Cip= In(1.48 *
M2 54£011),

[omoOHBIEe  pabOTBI MO  AUIOMETPUYCCKUM
napaMeTpam HYXJIAFOTCS B JATbHEHIITUX
UCCIIEJIOBAHUAX U JIONOJHEHHUSAX WX Pa3IUYHBIMH
OMOXMMHYECKUMHU  TOKAa3aTeIsIMU  JUIsl  PELIeHUs!
MpeXJIe BCETO CIOPHBIX BOIMPOCOB TAaKCOHOMHUH

Bivalvia. IlepcrexkTnBOW MOTryT OBITH  TaKKe
MPUMEHEHHE MOIYYSHHBIX PE3yJIbTaTOB B MPHUKIIATHOM
acrniekte nmpu o6paboTke u cOope ypoxas MOJITFOCKOB,
B OTPOCJIH MapHUKYJIbTYPHI.

Pabota BBINONIHEHA MO TEME TOCYIAPCTBEHHOTO
3amanuss ®I'BYH MUMBU PAH "®yHKimoHambHBIC,
METab0JIMYECKHE W TOKCHKOJOTMYECKHE AaCIeKThI
CYIIECTBOBAHUS THAPOOMOHTOB W WX IMOIMYJSUUN B
Ouorormax C  pasNMUHBIM  (PUBUKO-XUMHYECKUM

pexumoM". Per. nomep HUOKTP AAAA-A 18-
118021490093-4; nara per. 14.02.2018 r.
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ANALYSIS OF FLORA OF THE HERBS OF MANGYSTAU REGION AND SELECTION OF THE
PERSPECTIVE OBJECTS FOR INTROFUCTION

Hmanoaesa A.A.
Kanouoam buonozuueckux nayx,

Manevrunaxckuii IKCNEPUMEHMATLHBIU OOMAHUYECKUU cA0

Hwmypamosa M.IO.

Kanouoam buonozuueckux nayx, accoyuuposanusiii npogeccop
Mamnevlunaxkckutl SKCnepuMeHmanbHulii OOMaHu4ecKuil cao

Ayiicenosa H.T.
Kanouoam buonozuueckux nayx,

Mamnevlunaxkckutl SKCnepuMeHmatbHulil OOManu4eckutl cao

AHAJIN3 ®JIOPHI JIEKAPCTBEHHBIX PACTEHU MAHTUCTAYCKOM OBJIACTH U

BBIBOP INIEPCIIEKTUBHBIX OBBEKTOB JJIs1 THTPOAYKIINN

Summary. The article presents the results of the study of wild medicinal plants in the territory of Mangystau
region. The growth of 163 species of herbs from 112 genera and 43 families has been revealed. The identified
objects were ranked by the degree of distribution, use in official and folk medicine, as well as by pharmaceutical -
therapeutic action. A list of 36 most promising medicinal species for introduction research has been determined

AHHOTalIl/Iﬂ. B cratbe MPUBCACHBI PE3YJbTAThl U3YYCHUS JUKOPACTYHIUX JICKAPCTBEHHBLIX paCTCHI/Iﬁ Ha
TeppuTopuu MaHrucrayckoi obnactu. BeisiBieHo npouspacranue 163 BUIOB JIeKapCTBEHHBIX pacTeHui n3 112
poaoB " 43 ceMeucCTB. HpOBeILeHO PAHKUPOBAHUE BBLISIBJICHHBIX 00BEKTOB IO CTEIEHU pacrnpoCcTpaHeHus,
HUCIIOJIb30BAaHUKO B 0(1)I/IIII/IaJ'H>HOI71 u HapO)IHOﬁ MCIHUIIMHE, a TaKXEC I10 Q)apMaKO-TepaHGBTI/I‘IeCKOMy HeﬁCTBHIO.
Onpe,ueneH MepeUCHb U3 36 wnHauboiee NEPCIICKTUBHBIX JICKAPCTBECHHLIX BHUJAOB JId HWHTPOAYKIHWOHHOTO
HCCJIICAOBAHMUA.

Bsedenue. [Ipobiema COXpaHEHHS
O6uopazHooOpazus - BaKHBIN KOMITOHEHT
Ouonorudeckoii OezomacHoctu. B KosBeHmum o

6uopaznooOpazuu (1992) [15] mpemycmarpuBaeTcs
pelIeHrEe BOIIPOCOB COXPAHEHUS, U3YUCHHUS U OXPaHbI
OMOJIOTUYECKOTO  pa3HoOoOpa3us, Kak  TrapaHTa


http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=TJ=&S21COLORTERMS=1&S21STR=%D0%9C%D0%BE%D1%80.%20%D0%B5%D0%BA%D0%BE%D0%BB.%20%D0%B6%D1%83%D1%80%D0%BD
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=TJ=&S21COLORTERMS=1&S21STR=%D0%9C%D0%BE%D1%80.%20%D0%B5%D0%BA%D0%BE%D0%BB.%20%D0%B6%D1%83%D1%80%D0%BD
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yCTOHYUBOCTH 3KocucTeM. [Ipu 3TOM peKoMeH10BaHO
pa3paboTaTh  pErHOHANbHBIE W  HAI[MOHAIILHBIC
CTpATEeTUH OXPAHBI PACTCHUMN, KOTOPBIC YUUTHIBATH OB
cnenu(UKy KaKI0ro peruoHa.

AkTyanpbHOM  3amaueii OOTAaHWUKU  SIBISCTCS
BCECTOPOHHEE M3YUYEHHUE OTICNBHBIX TPYII W BHUIIOB
MOJIE3HBIX PACTEHUH B LEISAX HUX XO3SIMCTBEHHOIO
ucTonb30BaHus. 1loaTOMy, IS Ka)XIOTO CBHIPHEBOTO

pacTteHus:  MO/DKHA  OBITh  [OJyYeHa  MOJHAs
OoTaHHUYeCKast pecypcHas XapaKTePUCTHKA,
BKJIIOUAMOLIAs JCTAbHOE HCCICJOBAaHHE apeajoB
obuTaHMs, OHODKOJIOIMH, TI'e000TAaHUKH, aHAJIN3

IPOLYKTUBHOCTH, OLICHKA BO3MOKHOCTH MHTPOLYKLIUU
u MaccoBOI0 BBIPAILUBAHUS, pa3paboTtka
pPEKOMEHAAIMK 10 OXpaHe, (PUTOXUMUYECKHH COCTaB
[2, 12].

B Manrucrayckoil 061acTé BUABI X03HCTBEHHO
LEHHBIX pPAacTeHMil W3y4eHbl Henocratoyno [9],
MO3TOMY 3TOT BOIPOC aKTyaseH AJIs HAallero peruoHa.

Llenplo HACTOSIIETO HCCIEIOBaHUS — OLCHKA
BHIOBOTO  COCTaBa  JICKAPCTBEHHBIX  PAaCTCHHI
Manrucrayckod o0macT® ©  BBIOOD OOBEKTOB,
HEePCIEKTHBHBIX UL JaJbHEeUIero
MHTPOIYKIMOHHOT'O UCTIBITAaHHSI.

Obvexmul u Memoouxa. OObekramu
UCCIIeI0BaHUS SIBISUTHCh KaK €CTEeCTBEHHO

npouspacraiouiie B npupoje  MaHrucrayckoi
obmactu. Ananu3 (ruopsl TPOBOAMIM HAa OCHOBE
JMAHHBIX repOapHOro ¢GoHma  MaHTHIIIIAKCKOTO
9KCIIEPUMEHTAILHOTO OO0TaHMYECKOTO Caja, MOJIEBBIX
BBIE3JIOB M JIATEPATypHBIX HCTOYHUKOB [1-6].
OmnpeneneHne  BHJIOB  BEJIM  COMVIACHO  (JIOPHI
Kazaxcrana, 1. 1-9 [13], yTouHeHHWE JIAaTHHCKHUX
Ha3BaHuil — o ceoake C.K. Uepemanosa [14].

IIpn aHanu3e BBISIBJIEHHBIX pacTeHui
AQHAIM3UPOBAIM UX PACHPOCTPAHEHUE U BOZMOKHOCTH
MPUMEHEHHS B O(QUIHAIBHON M HAPOAHOW MEIUIINHE
[1-8, 10, 11].

Pesynomamor u ux oocysrcoenue. Ha nepBom srarme
MPOBEJIEH aHajJu3 MPOU3PACTAHUS JEKAPCTBEHHBIX
pacTeHuil Ha TeppuTOpuM MaHrucTayckoi obiactu u
COCTaBJICH TOJIHBIM CIHCOK JIEKAPCTBEHHBIX BHJIOB
peruoHa.

Tak, BBISIBICHO, YTO Ha TeppuTopun MaHrucray
npouspactaeT 163 nexkapcTBeHHbIX BUja u3 112 ponos
u 43 cemeiictB. [Ipeobnamaromee dYHCIO BHUAOB
oTHeCeHHI K cemeiicTBam Asteraceae, Chenopodiaceae,
Fabaceae, Brassicaceae, Lamiaceae, Apiaceae,
Scrophulariaceae, Boraginaceae, Euphorbiaceae u
Ranunculaceae (ta6a. 1).

Tabnumna 1

TAKCOHOMUWYECKUMN AHAJIN3 10 KPYIIHEMIINUX CEMEWCTB JIEKAPCTBEHHBIX
PACTEHUM ®JIOPHI MAHTUCTAY

. Yucio ponios., % ot o01ero Yucno BUIOB, % oT o01ero
CemelcTBo
T, quciia pogoB IT. qHucjia BUAOB
Asteraceae 14 12,5 22 13,5
Chenopodiaceae 12 10,7 15 9,2
Fabaceae 8 7,1 14 8,6
Brassicaceae 6 54 9 55
Lamiaceae 8 7,1 8 4,9
Apiaceae 6 54 8 4,9
Scrophulariaceae 3 2,7 8 4,9
Boraginaceae 6 54 6 3,7
Euphorbiaceae 3 2,7 6 3,7
Ranunculaceae 4 3,6 5 3,1
Uroro: 70 62,6 101 62,0

Bunet u3 atux 10 Begynmx ceMencTB cCoCTaBsIIOT
62,0 % or oOmero uymcia BUAOB JIEKAPCTBEHHBIX
pactenuit u 62,6 % 0T 00IIEeTo YHCIa POIOB.

Camoe 00JIBIII0E YHCIIO BHOB H POJIOB OTMEUCHOB
cem. Asteraceae — 22 Buaa u 14 pogos. Bropoe mecto
3anumaer ceM. Chenopodiaceae — 15 BumoB u3 12
pozos. Ha Tperneii mo3uiuu cem. Fabaceae — 14 Buos
n3 8 pomoB. Ha derBepToM MecTe HaXOAMTCS CEM.
Brassicaceae — 9 BumoB u3 6 pojoB. B cemelicTBax
Lamiaceae, Apiaceae u Scrophulariaceae o6uapy»xeHo
no 8 Buj0B u3 8§, 6 u 3 pogoB cooTBeTcTBEHHO. lllecToe

MecTo 3aHuMaer ceM. Euphorbiaceae ¢ 6 Bugamu u3 3
poJoB, ceapmoe — ceM. Ranunculaceae ¢ 5 Bumamu u3
4 ponos.

N3 163 BbISBICHHBIX BHIOB JIEKAPCTBEHHBIX
pacTeHHii HaWOOJbIIas YaCTh MPHUHAUICIKUT BHUIAM,
HCTONB3yeMBIM B HaponHoW menunuee - 140 BHmoB

(puc. 1). Heckoiapko MEHbBIIE YHCIO BHAOB, JUIA
KOTOPBIX 0OHapy>KEHBI KaK#e-11oo
(dapmakosornaeckue  cBoiictBa, - 44  Buja.
He3nauurensHoe KOJIMYECTBO BUJIOB (35)

HCIOJIB3YHOTCS B 0(1)I/IL[I/IaJ'ILHOI\/'I MEIUIINHE.
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YHCIO EHGOE, IIOT. 129 -

1 — 6udsi, ucnonvzyemvie 8 HAPOOHOU MeduyUHe,
2 — 6UObL ¢ HAYYHO-OOKA3AHHLIMU JEUEOHBIMU CEOUCMBAMU,
3 — gpapmaxoneiinvie 6udvl
Pucynok 1. Panscuposanue 1exapcmeeHHbIX pacmeHuil
Maneucmay no ucnonv308anuro 6 OQUYUATLHOU U HAPOOHOU MeOUYUHE

JlekapcTBeHHbIE pacTeHHs MMEIOT INUPOKHN
cnekTp (apmakonormdeckoit aktuBHOCTH. OmHAKO,
pa3HBle CBOWCTBA MNPUCYIIH PAa3HOMY KOJIHYECTBY

HHACIO BHOOE, IIIT.

BumoB. Hamu mpoBeseH aHamu3 BO3MOXHOCTH
HCIIONB30BaHMs JICKAPCTBEHHBIX pacTeHUH MaHrucray
JUTSE JICUEHUS Pas3InIHBIX 3a00JIeBaHmil (puc. 2).

160

140

120

100

20

60 -~

40

o I I
a - T . T T T
1 2 3 4

5 6 7 8 9 10

UCNONb308AHUE JIEKAPCBEHHBIX PACMEHUL Npu Kedenul 3a001eeanuil: 1 — dcenyoouHo-KuueyHo2o mpakma, 2 —
POMOBOU NOIOCMU, 3 — NOYEK U MOYEBbIBOOAWUX nymell, 4 - ObixamenbHuIX nymetl, 5 — Jcapononudicaroujee u
npoOMuUEOBOCHAIUMeINbHoe, 6 — cepOeyHO-cocyoucmou cucmemsl, 1 — caxaprozo duabema, 8 — obesponusarowee
u panosadcusngiowee, 9 — opeanos xoaucu, 10 — npouux 3aboresanuil
Pucynox 3 — Panscuposanue nekapcmeennovix pacmenuti Maneucmay no ¢papmaxo-mepanesmuyeckomy
oeticmauio

Tak, ans JsedeHus 3a00JNEBaHUM IKEITYHOYHO-
KHIIEYHOTO TPaKTa MOXHO HCIOJb30BaTh /8 BHUIIOB
JICKApCTBCHHBIX PACTCHHH, KaK pe3aK OOBIKHOBEHHBIH,
tdepyna BoHwuas, cmapxka bpecriepa, aeBsCHI
OpuTaHCKWW, KOENbNUHUA W Ap. Jusg JedeHus
3200JIeBaHHUIA POTOBOM MOJOCTH MOKHO TIPUMEHSTH 18
BuoB: (epyna (wrymanus) Kapenuna, nukopwuii
OOBIKHOBEHHBIN, Maph Oemas, kepMmek [ MenwuHa,
KarepIpl TpaBsSHUCTBIE W Ap. IIpoTuB 3aboneBaHuit
MOYeK W MOYCBBIBOIAIMIMNX IIyTeH pPEKOMEHIYyeTCs
npuMeHeHne 36 BHAOB: NIMPHIA 3alpOKUHYTAas,

CHHETOJIOBHUK IUIOCKOJIMCTHEIH, ceplleYHHIIa
KpYIIKOBasi, MOPJOBHUK OOBIKHOBCHHBIN U IPOYHE.
Jis neueHust 3a00JIeBaHUIA BIXaTENBHBIX MyTEH
HCTIONIB3YIOTCA 48 BUAOB pacTeHWi, Hampumep,
KpamuBa JABYAOMHas, JayOpoBHHK Oenblif, Maph
IymucTasi u ap. B kauecTBe pacTeHul, MpOsIBISIONINX

MTPOTHBOBOCIAIUTEIILHOE " YKaPOTTOHMKAOIIIEE
JNEeUCTBUE,  WCTHOJB3YIOT 38  BUAOB:  TOJBIHB
CAHTOJIMHHAS, IIOJIBIHb METeNIbYarTasi, Y4ECPHOKOPECHb

JIEKapCTBEHHBIN U npyrue. s jedeHus cepaedHo-
COCYJIUCTOI CHUCTEMBI PEKOMEHIYETCsI NPUMEHSTh 47
BUIOB: 3u3u(opa TOHKAs, MOJOYAH CEPIIOBHUIHBIN,
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UPUC Y3KOJIUCTHBIM, 3I03HUK €Bpomeiickuil u ap.
T'nucroronnsiM  cBoiictoM oOiamaror 11 BUIOB:
(epyna kacnuiickas, moJjbIHb JlepXoBckasi, IOJIBIHB
JecCUHTroBUAHas. Jlyi JIedeHUs THHEKOJOTMYEeCKHX
3a0oeBaHNi PEKOMEHIOBaHbl 19 BHAOB: MIMpHLA

3aMpOKUHYTAas, TOJBIHb ABCTPUICKAs, TyJIIBHUK
Jlozenss m gp. Kak mportuBommaberndeckue T00aBKU
MOJKHO TIPUMEHSTh 11 BUJIOB: IUKOpUH

OOBIKHOBEHHBIH, COJIOIKA TOJast, COJOIKA IIMIIOBATAS,
cononka Kop>xuHckoro u apyrue.

PanosaxusnsgromumMu U 00€300JIMBAFOIINMH
cBoiicTBaMH 00naatoT 34 BUAa, Cpeau KOTOPHIX Maph
Oexasi, adenpa 3070THUCTAs, ddenpa ABYKOJIOCKOBas U
JpyTHE.

KoskHbie 3a00J1eBaHISI MOXKHO JICUUTH 34 BUIAMH:
(depyna BOHIOUAs, TOpYaK MOJ3YYHH, EKOBHHK
OesnmucTHbIA, Kamdopocma JleccuHra W apyrue.
IIpoune papmakoIOTrHIECKUE CBOMCTBA OTMEUCHBI IS
104 BugoB.

Buma, mpomspacraiommpe Ha — TCPPUTOPHH
Manrucrayckoit obxactu HE SIBIISTEOTCS
PaBHO3HAYHBIMH IO PAaCIpPOCTPAHEHHOCTH, TIIOMIAISNX
Y TJIOTHOCTH MIPOU3PACTAHUSA, 00pa3yeMbIM CHIPhEBBIM
3amacaM. B cBA3M C 3TUM OAHM BHIBI MOTYT B
3HAYUTEJbHBIX 00beMax OpaTbcs M3 TPHPOABI U
UCIIONB30BaThCsl  4YeJIOBEKOM,  JApyrue — B
OTpaHMYEHHBIX O00BEM, TpPETbU — HE MOJUIKAT
U3BATHUIO U3 TIPUPOBI [0 KAKUM-THO0 MPUIHHAM.

B cBa3u ¢ 3TUM 1o pe3yibTaTaM IOJEBBIX
WCCIICIOBAaHUN BCE BBISBJICHHBIC JTUKOPACTYIIHUC
JICKApCTBCHHBIC pacTeHUs ObUTH pa3felicHel Ha 4
KaTerOpMU 110 CTENCHH PACIPOCTPAHCHHOCTH U
00pa3yeMbIM CHIPBEBBIM 3aIlacaM:

1 Bugpl, uMeromue mMUAPOKUI apean oOWTaHUS
(3amacel CBIpBSL CBBIIE 5 TOHH), (opMHUpYIOIIHE
3HAYUTEIbHbIC TPUPOJHBIC 3aPOCIH U IPUTOTHBIE IS
NPOMBILIJICHHONW 3aroOTOBKH ChHIpbs. JTo: (epyna
BOHIOUasi, MOJBIHE JlepxoBckas, m.6em03eMenbHas,
©KOBHHK OE3JIMCTHBIN, €.COJOHYAKOBBIA, COJIEPOC
€BpOTCUCKHA, BEpOIOKbS KOJNIOUKA TepCUICKas,
B.K.OOBIKHOBCHHAs, TapMaia OOBIKHOBEHHAS, PEBEHBb
TaTapckuii (Bcero 10 BUIOB).

2 Buppl, UMeromue MHUPOKUNA apean OOWTaHWS,
(hopMupyrolue He3HAYUTENBHBIE IIPUPOTHBIC 3aPOCITH
Y IPUTOHEIC TSI 3aTOTOBKHU CHIPBS IJIST HY KT MECTHOH
anTeYHOHN ceTH (3amachl ChIphs OT | 10 5 ToHH). DTO:

cnapxka bpectnepa, ¢epyna Kapenuna, momibiHb
JleccuHroBckasi, I.CAHTOJNWHHAS, I.METeIbYaTas,
XOHJpWJIAa CHTHUKOBas, OOISK OOBIKHOBEHHBIMH,
MOPIOBHHK OOBIKHOBEHHBIH, JIyPHHIITHUK

OOBIKHOBEHHBIH, neckypaiiHus Coduu, KIOTTOBHHK
TOJICTOJIUCTHBIH,  K.IIUPOKOJMUCTHBIM,  K.COPHBI,
CUpPEHMs CUASUYEIBETKOBAs, Kaleplbl TPaBsSHHUCTHIE,
Ka4uM MeTenbuaTsiil u apyrue. Mtoro — 50 BUIOB.

3 Buapl, nmeromue MUPOKHUN apean oOWUTaHUS,
OJHAKO, TMpoU3pacTalolMe CIOPaAudHO M HE
o0pa3zyronye MpUpOIHBIX 3apOoCiiei, IIPUTOAHBIX IS
coopa ceipbsa. Cpenu HUX: MHMPHUIA KMUHOBHIIHAS,
I.3aIPOKUHYTasi, CHHETOJOBHUK IUIOCKOJIMCTHBIN,
pe3ak OOBIKHOBEHHBIH, (epyia KaCIIMHACKasi, CKaHIUKC
3BEe3A4ATHIil, 303MMa BOCTOYHAs, TOpPYaK IMOI3YUHH,
MIOJIBIHB aBCTpUICKas, MIOJIBIHB Cusepca,

IL.JUKyHrapckas, caduiop ILIEPCTUTHIA, IUKOPHUH
OOBIKHOBEHHBIN, JAEBSACHI OpPUTAaHCKUH, KOGJIBIMHUS
JIUHENHas, JIaTyK  KOMIIACHBIM,  MEJKOTOJIOBKa
IUTaCTUHYATasd, TaTapHUK KOJIOUMH, TPUIOIHMYM
OOBIKHOBEHHBIH, aprysuss cuOMpcKas, apHeOus
mpocTepTasi, acnepyro mnpocreproe, Oyriocouaec
MOJIEBOM, UYEPHOKOPEHb JIEKAPCTBEHHBIN, pHUHIEpa
YETBIPEXIBETKOBAs, CEPACUHHUIA KPYTIKOBAst ¥ JPYyTHE.
Hroro 83 Buna.

4 Buppl, IMeIOIIME OXPAaHHBIA CTaTyC, TO €CTh
PEIKNX, UCUE3A0IINE, SHICMUYHbIE BU/IbI PAaCTCHHUIL:
KHUMOJIOCTb TaTapcKasi, CoNIHKa PuxTepa, manmopoTHHK

MYXCKOH, JIOX Y3KOJHMCTHBIH, TyT Oenblid, Mak
MaBJIMHUM, JIOMOHOC  BOCTOYHBIM, penelHHYeK
A3WATCKHH,  IIMIOBHUK  PBIXJBIH,  OOSPBINIHUK

COMHHTEIBHBIH, 3131 (opa TOHKAL.

JlaHHBIE BU/BI JINOO BKIIIOYEHBI B CIIMCOK PEIKHX
1 MCYE3aI0INX BUIOB, JIMOO apeaysl UX B MOCIEIHES
BpEeMsl CWJIBHO COKpAIAIOTCA, a CaMH TaKCOHbI
HEOOXOANMO COXPAHSTh B IPHPOAE U KyIbTYypeE.

Hcxonst w3 aHamu3 BHAOBOTO COCTaBa |
XO3SHCTBEHHBIX CBOWCTB  MNEPCIEKTHBHBIMH IS
MHTPOAYKIIMH OIIPEAEIeHb! 36 BUIOB, CPEAN KOTOPHIX
- JKUMOJIOCTb TaTapcKas, pPENEeWHUYEK a3uaTCKUM,
IIMTIOBHUK PBIXJIbIA, OOSIPBIIIHUK COMHHUTEJIbHBIH,
sm3upopa  ToHKasg, Qepyaa  BOHIOYAs,  MsATa
JUIMHHOJIMCTHAs,  KOTOBHHUK  KOIIA4YMH,  IIDKMa
CaHTOJNIMHHAs, JyOpPOBHHMK O€nblif, YEepHOKOPEHb
JICKAPCTBCHHBIN, IUKOPHIA OOBIKHOBEHHBIH, COJIOIKA
[IepOXO0BaTast, MOJBIHb CTPAroH, KalepIbl KOIIoUHe,
CHPEHUS CUATICIIBETKOBAS U PYyTHE.

3aknmiouenue. TakuMm o0pa3oM, Ha TEPPUTOPHU
MaHrucTayckoil 001acTH BBISBICHO ITPOM3pacTaHue
163 BUIOB JeKapCTBEHHBIX pacTeHui u3 112 poaos u
43 cemeiicts. [IpoBenieHO paHKUPOBAaHUE BBIIBICHHBIX
00BEKTOB o CTETIeHU pacmpocTpaHeHus,
UCIIOJIb30BAaHUI0 B OQHUIMAIBHOW M HApOJHOM
MeJHMIMHe, a TaKkKe 10 (apMako-TeparneBTHIECKOMY
nerictuto. OmpeneneH mnepedeHb u3 36 Haumboiee
HNEepCHEeKTUBHBIX  JICKAPCTBEHHBIX  BHJOB T
HMHTPOAYKIIMOHHOTO MCCIIEIOBAHMS.

UccnenoBanust BbinojiHEHBl B pamkax [ILH®
«Pa3paboTka HayYHO-TIPAKTHUECKUX M KOMIIBIOTEPHO-
MHQOPMAIMOHHBIX OCHOB CO3/aHMS JIaHa(THO-
KOJUIEKIIMOHHBIX M CaJJ0BO-TIAPKOBBIX HACAKICHHH B
ITyCTHIHHOW 30He MaHrucray aisi COXpaHeHHS U
paIMOHAIBFHOTO  HCTIOJIB30BAaHUS  OHMOpa3HOOOpasus
pacTeHui».
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THE EFFECT OF TREPONEMA CUNICULI ON THE PROTEIN METABOLISM INDICATORS AND
CELLULAR IMMUNITY STATE OF RABBITS

/Jlyoa IOnin Bikmopiena

Kanouoam gemepunapHutl Hayx,

ooyenm Kageopu napasumonozii ma eemepuHapHo-caHimapHoi excnepmusu,
[uinposcokutl 0epicaghull azpapro-eKOHOMIUHUL YHIgepcumem

Llleeuux Pumma Ceamocnagiena

KaHOuOam eemepuHapHuil HayKx,

Odoyenm Kageopu napazumonozii ma eemepuHapHO-CAHiMapHoi ekcnepmusi,
[uinposcokutl 0epicaghull azpapHo-eKOHOMIUHUL YHIgepcumem

Kynesa Jlapuca Bonooumupisna

cmapwuil 6uKNaoay Kageopu

HOPMAbHOT | NAMONO2TYHOI AHAMOMIT CITbCbKO20CNOOAPCOKUX MBAPUH

BILJINB TREPONEMA CUNICULI HA TIOKA3HUKHA IMTPOTEIHOBOI'O OBMIHY TA CTAH
KJITUHHOT'O IMYHITETY KPOJIIB

Summary. The spirochetosis of rabbits is widespread and affects animals in size of from 3-5% to 30%, and
sometimes even 90% in individual rabbit breeding farms.

The experimental part of the work was performed in LLC “Albest” of the Dnepropetrovsk region during
2016-2019. The study was conducted on male rabbits of California breed of 3-4 months of age, selected on the
basis of analogs. In order to determine the level of infection of rabbits by Treponema cuniculi, their excrement
was investigated by the MacMaster method and divided into two groups: healthy animals (control group) and sick
animals (research group). The count of T-and B-lymphocytes was determined by the method of spontaneous
rosette-formation with sheep erythrocytes.

We found that during spirochaetosis of rabbits it was: low total protein content of 14,76% (p<0.001), albumin
— by 8.15% (p<0.01, ), creatinine — by13,08% (p<0,01); increasing of the concentration of as- globulins by 4.31%
(p<0.01), y-globulins — by 6.14% (p<0.05), urea — by 1.86 times (p<0,01), uric acid — by 1.56 times (p<0,05). We
revealed characteristic changes in the protein metabolism of rabbits associated with the negative effect of the
causative agent and its toxins on organism of the animal.

Spirochetosis in male rabbits caused significant changes in the count of T- and B-lymphocytes. It was
established that an increase in the number of lymphocytes was observed in the blood of rabbits with spirochetosis,
mainly because of a possible increase in B-lymphocytes by 30.57% (p<0.001). In the blood of animals of the
experimental groups, there was an increase in the number of T-lymphocytes by 35.42% (p<0.01) due to T-helpers,
which increased by 1.82 times, which indicates the activation of the immune system of rabbits. In effected animals
showed a significant decrease in O-lymphocytes to 8.07% (p<0.001) and the percentage of T-suppressors — up to
15.00% (p<0.01), compared with healthy ones. This redistribution in the population of T-cells led to an increasing
of the immunoregulatory index in rabbits of the experimental group by 4 times than in healthy ones. Sick animals
have T-active blood lymphocytes more 23.85% than in the control one.

In general, the results of studies showed that effect of the pathogen Treponema cuniculi in the blood of rabbits
led to an increase in T-and B-lymphocytes, T-helper cells and T-active, against the background of a decrease in
B-lymphocytes and T-suppressors. Such redistribution of lymphocyte populations suggests an immune response
to parasitism of spirochaeta.
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AmHoranis. CipoxeTo3 KpoJjIiB MOIIMPEHUH MTOBCIOJHO Ta BpaXka€ B OKPEMUX KPOJIBHUYUX I'OCIIONAPCTBAX
Bix 3-5% 1o 30%, a inoxi HaBiTE 90% TBapUH.

ExcnepumenTanbHa yactuHa pobotn BukoHaHa B TOB «OnGect» JIHinponeTpoBChKOi 00J1acTi BIPOJOBXK
2016-2019 pp. [ocnmimKkeHHS NPOBEAECHO Ha KPOJSX-caMIAX 3-4 MICAYHOro BiKy, KaJidopHiiickkoi moponu
BifIiOpaHKUX 3a MPUHIMIIOM aHAJOTiB. 3 METOH BHU3HAYCHHS PIBHS ypakeHOCTi Treponema cuniculi kpomis, 1x
eKCKPEMEHTH JIOCHI/DKYBaln 3a MeTogoM Mak-Macrepa Ta mOIUIMIIM Ha JBI TPYIHU: 310pOBI TBapWHH
(KoHTpOJIbHA Tpyma) Ta XBopi TBapuHU (mociigaa rpyma). Kimekicte T- 1 B-miMdornuTis BU3HAYAIN METOAOM
CIOHTAaHHOTO PO3ETKOYTBOPEHHS 3 €PUTPOLIUTAMU OapaHa.

BcraHoBieHo, 110 30y THUK CITIPOXETO3Y KPOJIiB BUKJIMKAE 3MiHU B IPOTETHOBOMY 00OMiHiI pedoBUH. B KpoBi
XBOPHUX Ha CITPOXETO3 KPOJiB Y MOPIBHAHHI 31 3JOPOBUMH BUSBHJIU: 3HIKCHUH BMICT 3arajlbHOTO MPOTEIHY Ha
14,76% (p<0,001), amsbyminy — Ha 8,15% (p<0,01), kpearuniny — Ha 13,08% (p<0,01); i HaBmAKW BHUCOKY
KOHIIEHTpAIIif0 01- TI00YmiHiB — Ha 4,31% (p<0,01), y-rmo6ymninis — 6,14% (p<0,05), cewoBunu — B 1,86 pasu
(p<0,01) Ta ceuoBoi kucnoru — 1,56 pazu (p<0,05). 3miHnK B npoTeiHOBOMY OOMiHI Y XBOpHX KPOJIIB MOB’sI3aHi 3
HETaTUBHHUM BIUTUBOM 30yTHHKA i HOTO TOKCHHIB Ha OPraHi3M TBapHH.

Cnipoxero3 y KpoNliB-CaMIiB CIPHUYMHUB ICTOTHI 3MIiHM KinbkocTi momyisinid T- 1 B-mimdountis.
BcTaHoBi€HO, 10 Y KPOBI KPOJIiB, XBOPUX Ha TPETIOHEMO3, BIIMIYAIOCh KUIBKICHE 301JIbIIEHHS JIM(OIHTIB, B
OCHOBHOMY 32 paxyHOK BiporigHoro 30isimeHHs B-nimgoruris 1o 30,57% (p<0,001). Y xpoBi TBapuH IOCTITHAX
TPYI BinMivanack KinmbKicHe 30umbmenns T-mimdoruTtis Ha 35,42% (p<0,01) 3a paxyHok T-xenmepis, sIKi 3pOciH
B 1,82 pasm, mo BKazye Ha aKTHBI3allil0 IMyHHOT CHCTEMH OpraHi3My KpoJjiB. KpiM 1boro, y 3apakeHHX TBapuH
cnocTepiraigack AocToBipHe 3MeHmeHHs O-niMmbponutiB 1o 8,07% (p<0,001) Ta Bimcotka T-cympecopiB — 10
15,00% (p<0,01), mopiBHsAHO 3i 3mMOpoBUMH. Takwii mepepo3nOAN y MOmy il T-KITHH 3yMOBHB 3pOCTaHHSI
IMYHOPETYJIITOPHOTO 1HIEKCY Y KPOJIIB AOCIIAHOI IPYITH B 4 pa3u, HIX Y 3710pOBHUX. Y XBOPHX TBAPUH 3arajibHa
KUTBKICTh T-akTHBHUX JiMpOIHTIB KpoBi Oyia Ha 23,85% OinbIIoro, HiXK y KOHTPOJIS.

B misioMmy oTpuMaHi pe3yibTaTi A0CIIKEHb TOKA3aIIH, 110 3a BIUTUBY 30yaHuKa Treponema cuniculi y xposi
KpOJIiB Ipu3Beto 110 30inbiieHHs T- 1 B-nmimdounTis, T-xennepis i T-akTuBHUX, Ha (oHI 3HIKeHHS O-TiM(pOLNTIB
i T-cynpecopiB. Takuii mepepo3noaia NonysALii JiM(pOKTIB, CBIAYATH PO IMYHHY BiANOBI/b 32 apa3UTyBaHHI
CHIpOXET.

Key words: spirochaetosis, Treponema cuniculi, protein metabolism, globulin fractions, T-, B- and O-
lymphocytes, T-helpers, T-suppressors, T-active.

Kouosi cnosa: cnipoxemos, Treponema cuniculi, npomeinosuii 0bmin, 2nobyninosi ¢gpaxuyii, T-, B- i O-
aim@oyumu, T-xeanepu, T-cynpecopu, T-axmugni.

[ocranoBka mnpodjaemu. akTop, WO CTPUMYE
IHTCHCUBHUI PO3BHTOK KpPOJIIBHUITBA B YKpaiHi, Iie
HU3bKHI PIBEHb BHXOAY KPOJICHSAT i X 30€pekKeHICTb.
CXUIBHICTD 10 3aXBOPIOBaHb, OCOOIMBO MAaTOYHOTO
MOTOJIIB’SI, 3yMOBJIEHa B TEpIIy 4Yepry 3HWKEHOIO
PE3UCTEHTHICTIO OPraHi3My KpOJIiB, sIKa 3aJIeXKHTh Bil
KIJIBKOCTI OKPOJIiB Ha PiK, YMOB YTPUMaHHS, TOIBII Ta
ckiany paiiony. CHipoxeTo3 peecTPYEThCs y Pl
KPOJIIBHUIIBKUX TOCHOJAPCTB €BPONEHCHKUX JIEPIKaB,
Awmepunii Ta A3il, Ae crmocTepiraimcs emi3ooTii 3
BEJIMKHM BiJICOTKOM 3axBoproBaHOCTI (10 90%) [1]. Ho
3aBE3CHHS KpOJIB 3 3aKOpJOHy I XBopoOa Ha
Tepuropii YKpaiHM He peecTpyBalach, crajgax
CHIpOXETO3y y KpOJIETOCIIONapcTBax KpaiHW, 3a
HallMMHU JITaHUMH, BinOyBcsi Brpomomx 2016-2018
poxis [2].

AHaJi3 ocTaHHiX JocjHil:KeHb i myOJikaiii.
Bnepmie cmipoxeTto3 y kpoiiB O0yB onucanuii B 1912
poui. 30ymHuk — cmipoxera Treponema cuniculi
(Spirochaeta cuniculi), xmac Spirochaetae. B pizaux
CTaTTAX 1€ 3axXBOPIOBAaHHA IPECTaBIUIOCH MIiJ
PI3HMMH Ha3BaMH, SIK: «CU(1ITIC KPOJIiBY, «CIIOHTAHHUI
CIIpOXETO3 KpOJIiB», «3apa3Ha cTaTeBa XBOpoOa
KpoutiB». 30y JHUK 30BHI ayke CXOxui Ha Treponema
pallida (30ynHuka cudinicy rOIMHH), OJHAK BOHA
MaToreHHa TINBKU IS KPOJNiB 1 3aimiB. Spirochaeta
cuniculi e cripanenoiGHuil Mapa3uT 3aBIOBKKH Bif
7 no 30 mxm [3]. CipoxeTa HalJacTille mapasuTye Ha
CIM30Bif OOOJIOHIII CTATEBHX OpPTraHiB Ta JAUCTAIBHIN
YacTWHI NpAMOi KHIIKH TPHU3YHIB, NPU3BOAWUTEH IO

3alajieHHs, SKe TpUBa€ MCKUIbKa MicAMiB. XBOpi
TBapUHU B [I€i1 Yac € He MPUAATHUMHE JUTS BiITBOPEHHS,

0 TPHU3BOAMUTH JIO EKOHOMIYHMX 30WUTKIB Yy
rocrnoaapcTax [4].
XBopoOa 3a3BMYall MMOYMHAETHCS 3  JIETKOL

rimepemii 1 HaOpsKioCTI mpenyuis ab0 BEITUMKHX
COPOMITHHX T'y0, pijlie CIn30BOi 000JIOHKH KiHIIEBOT
YaCTHHU TIPSIMOT KHUIIKK. 3 ypaKeHHX OpraHiB
BUIISIETHCS CEPO3HO-CIM30BUI €KCYAAT, IO MICTHTh
cmipoxern. Hamanmi Ha  3amameHWX — IUISHKax
YTBOPIOIOTBCS  JpiOHI BY3JIMKH BEJIWYHHOKO  Bif
MaKOBOTO JI0 TIPOCSIHOTO 3€pHA, SIKi B IOAAJIBIIOMY
MIEPETBOPIOIOTBECS. B JIETKO KPOBOTOYATh BHPA3KH.
31MMBalOYNCh, BOHHM YTBOPIOIOTH BEJHKI BHPA3KH,
nokputi Oypumu kopkamu. [lpu monanbsiomy
PO3BUTKY XBOPOOM Yy KpONIB ypaKeHHS YacTo
MTONIUPIOIOTHCS HAa TIPMJIETII JUISHKY MIKipH, 3amajieHi
TUITHKA HaOyBalOTh ~ YEPBOHYBATO-CHHIOBATOTO
3a0apBICHHS, CTalOTh HAOPSKIMMHU 1 yTBOPIOIOTHCS
BEJIMKI TOBCTI KipKH.

BunisienHss HeBHMpilleHHX paHille 4YacTHH
3arajbHoi mpodaemu. IlpoGimema cmipoxerosy
BHBYAJIACh, SIK 3aKOPJOHHUMH BUeHUMH [5-8], Tak i
BITYM3HSHAMU [2], aje MUTaHHSA CTaHy KIITHHHOTO
IMYHITETY Ta JeSKMX [OKa3HHKIB MPOTETHOBOTO
obMiny He Bwupimeno. OTxe, OCITIIKEHHS K
KIITHHHOTO IMYHITETY TakK 1 JAeSKHX [OKa3HHKIB
mpoTeiHOBOro oOMiHYy KpOJIiB 3a BIUIMBY |reponema
cuniculi e akTyagbHEM.



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #9(49), 2019 15

VY 3B’513Ky 3 IMM METOI0 HAIIKX JOCIIKEHb 0YII0
BUBYUTH BILIMB 30yIHHUKA CIIIPOXETO3Y Ha IMOKA3HUKU
NPOTETHOBOrO OOMIHY Ta CTaH KIITHMHHOTO IMYHITETY

KpOJIiB.
Marepianu ta Meroau. Poborta BHKOHyBanach
BpogoBxk  2016-2019 pp. ExcnepumeHTaibHa

gacThHa pobotm BukoHaHa B TOB  «Onbect»
JuinporneTpoBcbkoi obmacti Ta TOB «Kpomukodd
ITroc» Yepkacbkoi 00macTi, B SKHX BUKOPHUCTOBYIOTH
KIIITKOBE YTPHMaHHS TBapWH 3 IOJCPKAHHSAM BCIX
300TITi€ErMYHIX BUMOT 1 30allaHCOBaHMM pPalioHOM
roxiBmi. JlabopaTtopHi HOCHIMKEHHS NPOBOIMIN B
naboparopii kadenpu napa3uToJorii Ta
BETCAaHEeKCHepTH3n  JIHIMPOBCHKOTO  JIep>KaBHOTO
arpoeKoHOMIYHOTo yHiBepcutety. st nociigiB Oynu
BiZiOpaHi aHaJOroBi TIpymu KpojdiB-camuiB  3-4
MICSIYHOTO BIKYy KasiopHiiicbkoi moponu. 3 MeToro
BU3HAYCHHS PIBHS ypaxeHocti Treponema cuniculi
KpOJIB, iX EKCKPEeMEHTH IOCIHIUKYBalId 3a METOIOM
Maxk-MacTtepa Ta TONITMIN Ha IBI TPYMH: 300POBi
TBapuHM (KOHTPOJBbHA TpyIla) Ta XBOpI TBapHHU
(mocnigna rpyma).

KpoB y xpomiB BigOupanm BpaHIi, y CTaHi
CIOKOI, 3 sApeMHOI BEeHH y MpoOipKu 3
AHTHKOAryJIssHTOM. Miciie  OpokKoay  00poOIsuIu
cnuptoM. bioXimiuHI ZOCIIKEHHS KPOBI POBONIIH 3
BUKOPHCTaHHSIM HaOOpiB peakTuBiB (ipmu «Pimicit-
Jiarnoctukay (Ykpaina, M. Juimnpo).
CrnekTpo(OTOMETPUYHUM METOJIOM Y KpPOBI TBapuH
BU3HAYAIM: BMICT 3arajbHOTO NPOTEiHy OiypeToBHM

METOZIOM, anp0yMiHIB - 3 IHAUKAaTOPOM
OpOMKPE30JIOBIM 3€JICHUM, rIIoOyIiHIB
(po3paxyHKOBHIA  TOKa3HUK) JOPIBHIOE  PI3HHUIN
3araJibHOr0 TPOTEiHYy Ta aIbOYMIHIB, TJIOOYITiHOBI
¢pakmii — MeToxoM OCaKeHHs, MNPOTETHOBUIL
KoeilieHT (po3paxyHKOBUI MTOKa3HHUK)
00YHCITIOBAJIM, SIK CIIBBIMHOIICHHS ajdbOyMiHIB J10
rI00y/IiHIB, CEYOBHHY — Mial[eTUIMOHOOKCHMHUM
METOJIOM, CEeuOBYy KHUCIIOTY -

dhochopHOBOILPPAMOBUM  METOJOM, KPEATHHIH —
MetonoMm SAdde-Ilommepa [9].

3aranpHy KUTBKiCT T-NMiMGOUUWTIB BHU3HAYATIH
METOJIOM  CHOHTAHHOTO  PO3ETKOYTBOPEHHS 3
epurpormramu Oapana [10, 11]. Yucno T-wmituH 3
MEepeBaXHO CyIpecopHor aktuBHIicTIO (TOY) -
NUITXOM BiIHIMaHHS YHCIa Teo(iiHpe3ucTeHTHUX T-
kinituH (TOP) Bix 3arampHOTO wmcna T-miMpoOUHUTIB.
Imynoperynsatopruii innexc (IPI) pospaxoByBamm sk
CHIBBIAHOIIEHHS TeO(TIIHPE3UCTEHTHUX T-KIITHH 10
TeoQiNHUYTINBUX. Bu3HavueHHs  KimbkocTi  B-
JMQOIUTIB TPOBOAMIN METOIOM KOMIUIEMEHTAPHOTO
pozerkoytBoperrs [9, 11]. UYucmo  O-kiiTuH
migpaxoByBanmu BigHiMaHHAM Bix 100%-Boi cymm
3arabHOI KimbKocTi T-mimdonuTie Ta B-miMdormris.
Ha mowarky pocmimy TroTyBasM  IHIAWKATOPHY
(mapkepHy) cuctemy Juis peakuiii E-PYK ta EAC-
PYK. /[lna 1poro BUKOPUCTOBYBAIU E€PHUTPOLUTH
Oapana. EpurponnTtapHy Macy B3siToi KpoBi (2 M)
tpuui  BigmuBaimm  0,9%-BuM  pozumHoM NaCl i
HeHTpudyryBaiau B pexumi — 1500 06/xB. BIIPOIOBK
15 xBwmmH. [Jnsa igukatopHOoi cuctemu E-PYK
roryBanu 1%-By cycneH3iro epuTpouuTiB Oapana (10

0,1 mut eputporuTiB nonasanu 1o 10 mu tpuc-0ydepy),
a wis EAC-PYK 2,5%-By epUTpOLUTapHY CYCIICH31I0
(mo 0,25 mn eputpormriB nomaBamu g0 10mi Tpuc-
Oydepy), Ky 00pOOIISIIN TEMOJIITUYHOIO CHPOBATKOIO,
ska Oyna momepennbo posseaeHa (0,02 wmu
reMoJiiTH4HOi cupoBatku y Tutpi 1:1200 nonatoun no
8 mn Tpuc-Oydepy), y cuiBBigHOmEHHI 2:2 i B
oANTbIIOMY 1HKyOyBanu 30 XBHIMH Y TepMOCTaTi IPH
37°C. Ticas igKyOarii remcucTeMy IBidi BiIMHUBaIN
Tpuc-Oypepom. IloTiMm pomaBamm [0 cycreH3ii
EPUTPOINTIB KOMIUIEMEHT MOPCHKOI CBHHKH IiCIIA
HOT0 IoTepeTHHOT0 PO3PIMKEHHAS 2 MII Pi3i0JI0TIIHOTO
po3unHy Ta 20-XBHJIMHHOI €KCIIO3MIIHHOI BUTPUMKHU
Ipyu  KIMHATHIM ~ TeMmmepaTrypi; B  IOJAJIBIIOMY
inky6ysanu 30 xBwiuH y Tepmoctarti ipu 37°C. Tlicns
iHKyOalii reMcucTeMy TpW4Yi BIAMHBAJIM  TpHC-
OydepoM i goBoammu HUM 10 10 mit.

I[Ipobu xpoBi (mo 4,5 wmm) Bimbmpamm Bixg
JOCIITHUX TBApHH 1 cTabinizyBamy 5%-BUM pO3UHHOM
Tpuwiony b Ha i3pozumHi y pospaxyHky 1:9.
Buninenns ¢pakuii 1iM(pOIUTIB MPOBOIMIN TUITXOM
LHeHTpU(YTryBaHHS KPOBI, MONEPEAHBO po3BeAeHoi 1:1
1 HamapoBaHOI Ha TPATiEHT UITBHOCTI Beporpadiny
(1,077). UentpudyryBaHHs TpOBOAMUIN BOPOAOBK 30
XBHJIMH B pexxuMi 1500 06/xB. [Ticns nporo npoxoauso
po3LIapyBaHHsS! KPOBI 3 YTBOPEHHSIM 4E€PBOHOT'O OCaly
(epUTpPOLUTIB Ta TrPaHYJOIUTIB), OLIOTO KiIbI Ha
Mexi  cepemoBuil  (cycmensii  niM@poOUMTIB)  Ta
HazocanoBoi piguHu (Beporpadiny). PosmiapoBany
CyCHEeH3iI0 JM(pOUUTIB BiIOWpamu MacTePiBCHKOO
MIeTKOI 1 pecycreHayBamd B 5 i Tpuc-Oydepy,
MCIA YOTr0 [BiYi BIAMHBAIH y UCHTPUPYKHOMY
pexumi 1500 06/xB Bmpogoex 10 xBwmmH. [licns
OWIHKA KUTTE3NATHOCTI  BIAMHTHUX  JIMQOIUTIB
(papOyBanus 0,1%-Bum €O3HHOM) ix
CTaHIapTU3yBAIU J0 KOHIICHTpAIlii 2%10% B 1 MiL.

Peaxuito cionTanHoOro po3erkoyrsopenns (E akr-
PYK) craBunmm nwisixom  3mimyBanHs 0,1 M
aimMpoumutapraoi macu 3 0,1 min 1%-Boro cycneHsiero
EpUTPOLMTIB 3 HACTYNHHM LEHTpUdyryBaHHM (5
xBuiuH ripu 1000 06/xB). Peakmiro E-PYK mpoBonmmm
musxoM 10 xpunuuHOi BuTpuMku (mpu 37°C) 0,1 mn
niMmpoumraproi mMacu B cymimi 3 0,1 ma 1%-Boro
cycrnensiero eputpouuTis Ta 0,1 mi Tpuc-0ydepy, sky
micis neHTpudyrysanus (5 xswmH npu 1000 06/xB)
inkyOyBanu y xomoaunbHuky npu 4°C smoponosx 1
ronunu. Peaxnis EAC-PYK npoxoauna B ymoBax 30
XBWIMHHOI iHKyOauii B Tepmoctati (mpu 37°C), 3
HACTYIHHMM 5 XBWIMHHMM HeHTpudyryBaraaM (1000
00/xB). Peaxmis E-PYK 3 rteodiminom mpoxoania B
yMOBax CTymiH4aToi iHkyOarii B Tepmocrari — 30
xBuuH 11pu 37°C, 3 HacTynHEM HeHTpH(YryBaHHAM (5
xBuiuH pu 1000 06/xB) i nogaBanHsaM 0,1 mi 1%-Boi
cycnensii epurporutit (10 xeunun npu 37°C), a notim
micnst neHTpudyrysanss (5 xswmH npu 1000 06/xB)
inky6yBanu y xonomuwibhuky npu 4°C 1 roauny.

Poserku, siki yTBOpWIJIMCS B TIPOIECi peaxiiH,
¢ikcyBamu 0,06%-BuM TrOTapoBHM ambiaerigoM (20-
30 XBWJWH), a MOTIM Ha TMPEIMETHHX CKENbIIIX
roTyBaJM Ma3Kd. ['0TOBI Mikpompenapatu ¢ikcyBain
etaHogom (10 xBwimH) Ta  QapOyBamm 3a
PomanoBchkuM-I'iM3010 (5-7 XBUIIHH).
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PesynpraTn  peakuidi  OI[HIOBAIM  IIUIIXOM
migpaxyHky nix mikpockornom 200 nimdormri. 3a
PO3ETKY paxyBaju JIiM(DOIUT, IO MPUEAHAB 3 1 OIS
EPUTPOLMTIB.

[Tpu poboTi 3 TBapHHAMH JOTPUMYBAIKCS BUMOT
«EBpONEHCHKOI KOHBEHIIT II0/I0 3aXUCTy XpeOeTHHX
TBapWH, SKi BHKOPHCTOBYIOTHCS B CKCIIEPHMEHTI Ta
iHmmx HaykoBuX mimsx» (CtpacOypr, 18.03.1986p.).

CratucTuaHy 00poOKy eKCIIepPUMEHTAIBHUX
pe3ynbTaTiB AN BH3HAYCHHA  OiOMETPHYHHX
MOKA3HWKIB (CepefHi 3HA4YeHHS Ta IX TIOXHOKH,
TOPIBHAHHA  CepeIHiX 3HA4eHb 3a KPHUTEpPieEM
CrblojieHTa)  3AIHCHIOBAIM 3  BHUKOPHCTaHHSAM
nporpamu Microsoft Excel-07.

PesyabTaTn podoru. JocaimxkeHHaMu

BCTAHOBJICHO, 110 IHTEHCHBHICTh 1HBAa3ii y KpOJIiB,
XBOpDUX Ha cmipoxero3, ckiana 1960,00+247,81
30ynHUKIB B 1 T (examiii.

Y KpoBI XBOpPHX TBapuH BMICT 3arajbHOTO
NpoTeiHy, SKUH NpencTaBieHuid B Tabmmmi 1,
JIocToBipHO 3HM3MBCs g0 60,18+3,58 (p<0,001).
AnpOymiHoBa dpakuis 3Hn3MIack Ha 8,15% (p<0,01) B
MOPIBHSIHHI 31 310pOBUMH TBapuHaMmH. Lle BHKiIHMKaiIo
3HW)KEHHS aJIbOYMIH-TJIO0YJIMHOBOTO CITiBBiTHOILICHHS
(p<0,01), sixe y xBOpux TBapuH ckinano 1,15+0,14 B
TopiBHAHHI 31 370poBuME — 1,68+0,17. Huzpkuii BMicT
anp0yMiHy Ha TJi 3pOCTaHHA TJIOOYJIiHYy B KpOBI
XBOPHX KpOJIB MOXE BKa3yBaTH Ha MOpPYLICHHS
O1TOKYTBOPIOIOYOT ¢byHKIii TIEYiHKH yepes
MIOIIKO/DKCHHS 11 mapeHxiMu. ['ematonmuTh mediHKH
WMOBIPHO  TIOIIKO/DKYIOTBCSI ~ TOKCHMHaMHM,  LIO
BUIIIAIOTHCS B pe3ynbTari JKATTEQIIIBHOCTI
Treponema cuniculi, i mpogykTamu 3amaneHHs, sKi
YTBOPIOIOTBCSL K B CTareBUX OpraHax, Tak 1
JUCTaJIbHOMY KiHII MPSIMOT KUILKH.

Ta6mums 1

MMOKA3HUKH MPOTEIHOBOI'O OEMIHY KPOBI KPOJIIB 3A BILUIUBY 35V IHUKA
TREPONEMA CUNICULI (M £ M)

PROTEIN METABOLISM PARAMETERS OF RABBITS UNDER THE INFLUENCE OF
TREPONEMA CUNICULI (M £M)

I'pynu TBapun

IMoka3HUKH Animal Groups
Parameters 310poBi (KOHTPOJIB) XBopi (mocsi)
Healthy (control), n=37 Sick (experiment), n=35
Anb6yminu gr//ﬂl 36,87+1,18 32,1540,80%*
Albumins % 64,16+1,70 55,0242.30*
Tno6yinu F//HI 21,90+1,65 28,03+2,88
Globulins g
% 35,84+1,70 44,98+2 30*
v/ 1,35+0,15 4,55+0,61%*
o g/l
% 2,58+0,27 6,71£0,78%*
r/lﬂl 2,66+0,43 2,90+0,44
I'noGyninosi 02 g
(paxuii % 4,85+0,66 4,48+0,54
Globulin fractions B gr/lﬂl 2’53:&0’35 6,1 1:|:1,00
% 4,54+0,49 8,69+1,12
o/ 10,90+1,28 16,34+1,23*
Y g/l
% 19,20+1,42 25,09+1,43*
HPOTe‘F’fr%‘:ZiPr‘] Iﬁggg’lmem 1,68+0,17 1,1540,14%*
Cez"r‘;‘;}‘;rxg‘lcﬂb/ . 3,78+0,66 7,0340,61%*
Ceqol‘}i‘izg‘;?gTim‘l"‘/‘?“I’/ T 81,4048,75 127,20+14,02*
Ké’rzftf‘n’j;ﬂe Tl’r‘i‘ﬁ"ﬁn 156,3045,12 135,8624,56%*

[pumitka: *p<0,05, **p<0,01, ***p<0,01 - MOpiBHAHO i3 310POBUMH TBAPHHAMHU
Note: *p<0,05, **p<0,01, ***p<0,01 - compared to healthy animals

Mix rmoOymiHOBUMH (pakKLisiMHA BCTAHOBIJICHO
JIOCTOBipHEe 30INMbIICHHS KOHIGHTpAIii og- 1 -

roOyniHiB BianosigHo Ha 4,31% (p<0,01) i 6,14%
(p<0,05) y XxBOopHX KpOJIiB, B TOH Yac K piBEHb Op- 1 -
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TIOOYJiHIB Y 3IOpOBUX — IiCTOTHO HE 3MIiHHBCS.
[limBumeHHs 01-TI00YJIiHIB WMOBIpHO TOB'SI3aHO 3
TOCTPUM 3aNaJbHUM IIPOLIECOM B CTATEBUX LULIAXaX i
maronoriefo  mediHkd. OCKUTBKH [0 CKIangy Y-
rIoOyIiHIB TEepeBaXHO BXOIATh IMYHOTJIOOYIiHH,
MiABUIICHHS IX BMICTY B CHPOBATIi KpOBI MOXXHA
MOSICHUTH ~ CTUMYJIIOBAaHHAM  CHHTEe3y  (hakTopis
HecrnenugpiaHOi pe3UCTEeHTHOCTI 1 010CHHTE3y MpoTeiHa
B Iepu(epUUHUX TKAHHHAX OPraHi3My.

BopmHowac y KpoiiB, XBOPHX Ha CIIIPOXETO3,
BiZIOY/IMCS 3MiHM 1 IHIIMX IOKa3HUKIB IPOTETHOBOTO
OoOMiHYy: ceyoBa KHCJIOTa, CEYOBMHA Ta KPEAaTHHIH.
Bimomo, mo Ha BMICT B KpPOBi CEYOBHHH BIUIMBAIOTH
Taki (haKTOpH SK MPalEe3TATHICTh MEYiHKM 1 HUPOK, a
TaKOXX PiBEHb BMICTY B OpraHi3Mi aMiHOKHCIOT, IO
OepyTh yd4acThb B NpOTEiHOBOMY OOMiHi. Tak, BMiCT
CEUYOBHHHM Ta CEYOBOi KHCIOTH Y IOCHiAHIH Tpymi
BiporimHo OyB BumuM B 1,86 pasm (p<0,01) Ta 1,56
pazu (p<0,05) BiAMoOBigHO, MOPIBHSHO 3 KOHTPOJIEM,
10 MOKE BKa3yBaTH, SIK Ha IMOPYIIEHHS 31 CTOPOHH

HHUPOK, TaK i Ha 3araJibHy iHTOKCUKAIII0 OpraHi3My, sSKi
BiIOYBarOThCSA TiJ JI€I0 MEXaHIYHOTO, TOKCHYHOTO
BrutBy Treponema cuniculi. OmauM i3 GioximMiuHHX
TTOKa3HUKIB KpOBI, SAKAN XapaKTepu3ye
(YHKIIOHATIFHAUN CTaH HAPOK € 1 KPeaTHHiH. Y XBOPHUX
TBapuH L peYOBHMHA BiporimHo Hmwxk4a Ha 13,08%
(p<0,01), HiXk y 300pOBHX, IO BKAa3y€ HAa TPUBAIHUMA
BIUIUB TOKCHYHUX PEYOBHH Ha OpraHizM

TakuM YMHOM, JOCITIPKEHHS IIOKa3ajiH, 10 B
KpOBI TBAapWH, CIOHTaHHO 3apaXEHUX  KpOJIB
BinOyaucss 3HAyHI 3MIHM B HpoTeiHOrpami, M0
CBiYaTh, Ha HaIly TYMKY, IIPO 3alajibHi IPOLECH B
TIEYiHIlI Ta HUPKax 3a BIUIUBY 30yaHHKa Treponema
cuniculi.

[Toxa3sHUKM KIITHHHOTO IMYHITETYy KpOJIB Mix
BIUTHBOM 30yaHHKa Treponema cuniculi 3MiHIOIOTBCSL.
30KkpemMa, BUSBIICHI iCTOTHI 3MiHH KiJIBKOCTI OIS
T- i B-mimpouuTiB, fK y BIICOTKOBOMY, TaK i
KiJIbKICHOMY 3Ha4eHHi (Ta0muiis 2).

Tabmuus 2

IOKA3HHUKHU KJIITUHHOI'O IMYHITETY KPOJIIB 3A BIIVIUBY 35YJHUKA
TREPONEMA CUNICULI (M+M)
CELLULAR IMMUNITY PARAMETERS OF RABBITS UNDER THE INFLUENCE OF
TREPONEMA CUNICULI (M£M)

I'pynu tBapun
IToka3sHuKH Animal Groups
Parameters 31opoBi (KOHTPOIIB) XBopi (mocmim)
Healthy (control), n=37 Sick (experiment), n=35
T-nimdporurn TF//JII 1,66+0,16 2,36+0,48**
T-lymphocytes % 58,00-1,98 61,36-1,40
B-nimdoruru TF//JII 0,46+0,05 1,21+0,11%**
B-lymphocytes % 15,5210,32 30,57:0,92%**
T-xenmepu TF//JII 0,93+0,09 1,77+0,09***
T-helperies % 32.19+1,04 47181 81%%*
T-cynpecopu o 0,74+0,08 0,63+0,07
T-suppressors % 25,82+1,80 15,00+1,27%**
IPI 1,4450,12 5,77+1,52%%
T-aTHBHi o 1,08+0,14 1,62+0,11*
T-active % 41,4452.62 42184153
O-nimdpouutn o 0,85:0,14 0,28+0,02%%*
O-lymphocytes % 26,482,06 8,072, 12%

Ipmmitka: *p<0,05; **p<0,01; ***p<0,001 mopiBHAHO i3 3IOPOBHUMHU TBAPHHAMHU
Note: *p<0,05; **p<0,01; ***p<0,001 compared to healthy animals.

AHani3yloun oJiep:KaHi 1aHi, BCTAHOBJIEHO, 10 y
KpPOBi KpOJIB, XBOPMX Ha CIIpPOXETO3, BiJMiYajoCh
KiJIbKiCHE 30UIbIIEHHS JIIM(OIMTIB, B OCHOBHOMY 3a
paxyHOK BiporigHoro 30urbiieHHs B-mimdonuris no
30,57% (p<0,001). Sk BimOMO, Ha MOBEPXHi 1i KIITHHA
HEeCyTh IMYHOIJIOOYJiHM, IO (YHKIIOHYIOTb $K
PELENTOPH 0 aHTUTEHIB. Y BIAMOBIAb Ha B3a€EMOIIIO 3
AQHTHTCHOM B-niMonunTH BiAMOBIIAIOTE PO3MOILIIOM i
mudepeHmianiero B IUIa3MaTHYHI  KIIITHHH, IO
BUPOOJAIOTH  AHTWTLNA, 3a  JOMOMOTOI0  SIKHX
3abesrneuyeThesl TyMopasbHUK imyHiTer [12, 13]. 3a
JIaHUMU 0araThbOX BUYCHHX 301MbIIeHHS B-miMdonutis
Bi[3HAYAETBCA NPU AayTOIMyHHHX 3aXBOPIOBAHHSIX,

XpOHIYHUX  3aXBOPIOBAHHAX  II€YiHKH,  LHPO3i,
MYKOBicLIe103, OpOHXiaJbHIN acTMi, nmapasuTapHUX i
rpubkoBux iH(ekmisx [14-16]. 3okpema, y XBOpHX
TBapuH CHOCTepirajach BiporigHe 3MeHmieHHs O-
gimporuTie 10 8,07% (p<0,001). OcranHi, K BiIOMO,
€ OJIHIEIO 3 HAMOULIBII PEaKTHBHHUX KIITHHHUX CHCTEM
OprafiaMy  Ta 3a HEOOXITHICTIO MOXYThb
meperBopioBaTHcs Ha 1- 1 B-mimdonutn, =He
MpoxoAsdn AnuepeHriamiro B IMyHHHX OpTraHax.
KinbkicHa 1 BigHOCHA 3MiHA NWUX KJIITHH, HA Hamly
JIyMKy, BizOymack 3a BBy Treponema cuniculi ua
OpraHi3M KpOJiB.
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Y KpoBi TBapWH MOCTIIHUX TPYyN BimMidalach
BiporigHe KinbKicHe 30imblneHHs T-miMQonuTiB Ha
35,42% (p<0,01) 3a paxyHok T-xenmepis, sKi 3pOCITH B
1,82 pasm, mo BKa3ye aKTHBAIIO IMyHHOI CHCTEMH
OpraHi3My KpOJIiB.

Bincorox T-cympecopiB y KpoBi TBapHH, XBOPHX
Ha CHIpOXeTo3, JOCTOBIpHO 3HHM3UBCS 10 15,00%

(p<0,01) nopiBHsHO i3  3M0pOoBHMH.  Takwuii
nepepo3nofin y momyisuii  T-kimiTMH  3yMOBUB
3pocTaHHs iMyHoperyisitopHoro iHnmekcy (IPI) y

KPOJIiB IOCIITHOT rpynu B 4 pasH, HIXK y 340POBHX.

30kpeMa, Yy 3apaKeHMX TBapuWH 3arajbHa
KUTbKicTh T-akTHBHHX miMpommTiB KpoBi Oyma Ha
23,85% OinbmIoro, HiXK Yy KOHTPOIIO.

B mimomy oTpuMmaHi pe3ynbTaTH IOCHTIIKECHB
MoKa3ainy, IO 3a BIUIMBY 30yxHuKa Treponema
cuniculi y xpoBi kpouiB mpu3Besno m0 36impuienns T- i
B-nimdorurie, T-xenmepiB i T-aktuBHHX, Ha (QOHI
sumwkeHHs O-mim¢pouutiB 1 T-cynpecopiB. Taxuid
Mepepo3NoIil MOMyJIALii TiM(OUUTIB, CBITYaTh MPO
IMyHHY BIAIOBib Ha 3aMalibHI MPOIIECH HA CIIU30BIiH
000JIOHIII 30BHIIIHIX CTAaTEBUX OpraHiB, B 00JjacTi
AHAJIBHOTO OTBOPY 1 Ha MPWIENIUX IUISHKaX LIKIpH,
1110 BUHHKJIM 32 BIUIMBY [1apa3UTyBaHHS CHIPOXET.

BucHoBku Ta nmpono3uunii. Hamu BcTaHoBi€HO,
0 y XBOPUX Ha CIIPOXETO3 KPOJiB: HU3BKHH BMICT
3arajgbHoro nmpoteiny (p<0,001) 3a paxyHOK 3HM)KCHHS
BMicTy anmsOyminy Ha 8,15% (p<0,01); 30imbIICHHS
KOHIICHTpAIIIi 01- 1 Y-TJI00YITiHIB BiAgmoBigHO Ha 4,31%
(p<0,01) 1 6,14% (p<0,05); BHCOKHII BMICT CEYOBHHHU
Ta ceuoBoi kuciotu B 1,86 pazu (p<0,01) Ta 1,56 pazu
(p<0,05) BigmosinHO, Ha POHI HU3LKOIO KPEATHHIHY Ha
13,08% (p<0,01). Bussieni xapakrTepHi 3MiHU B
NpOTETHOBOMY OOMiHI XBOPHX KpOJIB IOB’si3aHi 3
HEeraTUBHHUM BIUIMBOM 30yJIHHMKa 1 HOrO TOKCHHIB Ha
KJIITUHM TIEYiHKH Ta QYHKIIIF0O HUPOK.

CripoxeTo3 y KpoJiB-CaMIliB CIIPUYWHUB iCTOTHI
3MiHH KimbkocTi momymsanid T- 1 B-mimdonmris.
BcranoBneno, mo y KpoBi KpoJliB, XBOpHX Ha
CHIpOXETO3, BiAMIYalIOCh KUIbKICHE 30UThIICHHS
JMMQOIUTIB, B OCHOBHOMY 32 pPaXyHOK BipOTiTHOTO
36inpmenns B-mimdouutie 10 30,57% (p<0,001). ¥V
KpOBI TBapWH JOCIIIHUX IPyI BiaMivanach BiporijHe
KiTbKiCHe 30utbineHHst T-mimdorurie Ha 35,42%
(p<0,01) 3a paxynok T-xenmepis, siki 3pocnu B 1,82
pasu, 10 BKa3y€ aKTHBAII0 IMYHHOI CHCTEMH
opraHiamy KpojiB. 30Kpema, Yy XBOpHX TBapuH
criocTepiranack BiporigHe 3MeHureHHs O-miMpouuTiB
1o 8,07% (p<0,001) Ta Bincorka T-cympecopiB — 110
15,00% (p<0,01), mopiBHsHO 3i 3mopoBuMH. Takuii
nepepo3nofin y nmomyisuii  T-kimiTMH  3ymMOBHUB
3pocTaHHA iMyHoperyisTtopHoro ingekcy (IPI) y
KpOJIiB JJOCIIIAHOL rpynu B 4 pasu, HiX y 310pOBUX. Y
3apaXeHUX TBapWH 3arajibHa KUIbKICTh T-aKTUBHHX
nimgormTiB kpoBi Oyma Ha 23,85% OinbIoio, HIX y
KOHTPOIIIO.

B mimomy oTpumaHi pe3ynbTaTH JOCHTIKECHB
MoKasajad, M0 3a BIUIMBY 30yaHUKa Treponema
cuniculi y xpoBi kposiB npu3Beno a0 30iabmieHHs T- i
B-nimporuri, T-xermepiB i T-aktuBHMX, Ha QOHI
sHwkeHHst O-nimgonuriB 1 T-cympecopis. Taknit
Nepepo3noIil MOMyJIALii TiM(OUMUTIB, CBIYATh PO
IMyHHY BIJIIOBib Ha 3alalibHi MPOIIECH HA CIIM30BIiH
000JIOHIII 30BHIIIHIX CTAaTEeBHX OpraHiB, B 00JacTi
AQHAJIBHOTO OTBOPY 1 Ha NPWJIETNIUX IUISHKaX LIKIpH,

110 BUHUKJIY 32 BIUTUBY ITapa3UTyBaHHS CIIIPOXET.

[TepcnexktuBn MOAANIBIINX JOCTIPKeHb
MOJISATAIOTh Y JOCHTIDKEeHI TOKa3HHKIB TYMOPAJIbHOI
JAaHKH IMYyHITETY 3a BIUIUBY 30ymHHKa Treponema
cuniculi.
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INFORMATION VALUE OF BIOCHEMICAL MARKERS FOR EVALUATION OF LIPID
DYSMETABOLISM SECONDARY TO HYPERGLYCAEMIA IN PATIENTS WITH DIABETIC
RETINOPATHY AND TYPE 2 DIABETES MELLITUS

Introduction. Diabetic retinopathy (DR) — the most common complication of long-term and uncontrolled
type 2 diabetes mellitus (T2DM) — causes visual impairment and blindness all over the world. Hyperlipidaemia
secondary to hyperglycaemia due to the endothelial dysfunction may contribute to the development of DR, macular
oedema and impairment of blood-retinal barrier resulting in exudation of serum lipids and lipoproteins. Evaluation
of the information value of biochemical markers determines priority trends of pharmacological correction and
parameters for monitoring of the efficacy of therapeutic regimens.

Objective of this article was to study the information value of biochemical markers for evaluation of lipid
dysmetabolism secondary to hyperglycaemia in patients with diabetic retinopathy.

Materials and methods. The study included 119 subjects maximally matched by the age and gender,
allocated to three groups: 76 patients with the diagnosed long-term T2DM complicated with DR, 23 subjects
without T2DM but with established metabolic changes by the lipid and carbohydrate metabolism parameters, 20
subjects without dysmetabolism — control group (CG). All biochemical tests were performed by the certified
laboratory using the standard procedures. Fatty acids (FA) profile in red blood cell membranes was measured by
the liquid chromatography method. Statistical analysis of data was performed using IBM SPSS Statistics 23
software package and MedStat software application.

Results. In patients with DR and T2DM, total cholesterol, Low-density lipoproteins (LDL), High-density
lipoproteins (HDL) and triglycerides did not statistically differ compared with the healthy subjects. The main
difference in the lipid metabolism of patients with complicated long-term T2DM and healthy subjects was a
significant difference in redistribution of FA content in red blood cell membranes in the form of increased
“saturation”. The content of saturated FAs (SAFAs) in patients with DR was higher compared with CG, namely:
palmitic (C:16) 1.5-fold, myristic (C:14), pentadecanoic (C:15) and margaric (C:17) 2-fold (P<0.05). The content
of saturated stearic (C:18) FA was not significantly changed. Change in the content of unsaturated FAs (USFAs)
was multidirectional: content of linoleic (C18:2) and arachidonic (C20:4) reduced 1.5-1.7-fold, respectively. The
content of linolenic (C18:3) increased 2-fold, and as for oleic FA (C18:1), its content was not changed
significantly. Inversely, presence of the metabolic shifts in the form of increased total cholesterol and LDL
secondary to hyperglycaemia, but without T2DM and its complications, is characterized by a slight increase in
USFAs and polyunsaturated FA level in the composition of cellular membranes. This probably is a protective
mechanism against worsening and complication of metabolic disorders, since FAs are strong natural inducers of
unaffected B-cells of the pancreas preventing development of insulin resistance.

Conclusion. Study of the fluctuations of FA levels in the body of patients play a key role in the development
of insulin resistance, T2DM and its microvascular complications, such as DR, making them an advantageous
therapeutic approach.

Keywords: diabetic retinopathy, type 2 diabetes mellitus, endogenous regulation of homeostasis, red blood
cell membranes.

According to the World Health Organization, type
2 diabetes mellitus (T2DM) is a reason of about 90 %
of all cases of diabetes mellitus, and it is amongst 10
leading causes of death all over the world. The report
of the International Diabetes Federation (IDF) predicts
pronounced increase in the cases of diabetes, and it is
expected that 629 million of adults in total will suffer
from diabetes until 2045 [1]. Diabetic retinopathy (DR)
— the most common complication of long-term and
uncontrolled type 2 diabetes mellitus (T2DM) — causes
visual impairment and blindness all over the world.
[2, 3].

Dysfunction of wvascular endothelium is
considered as an important damaging factor in

pathogenesis of DR and other vascular complications
developed secondary to hyperglycaemia. Endothelial
dysfunction is well-known in patient with
hypercholesterolemia, and lipid peroxidation in the
vascular wall results in a local production of reactive
radical species that mediate recruiting of macrophages,
cellular activation and proliferation, as well as chemical
modification of vascular proteins due to improved end
products of lipoxidation. Therefore, hyperlipidaemia
due to endothelial dysfunction may contribute to the
development of DR, macular oedema and impaired
blood-retinal barrier resulting in exudation of serum
lipids and lipoproteins [4,5]. At the same time,
contradictory reports on the effect of lipid profile on
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retinopathy and maculopathy are available in the
literature.

The study [6] has found a significant correlation
between HbAlc and total cholesterol level, however,
no association was reported between serum lipids and
DR. The lack of association between the lipid profile
and DR severity in this study complies with previous
findings of multi-ethnic study in atherosclerosis that do
not find relationship between DR and serum lipids,
course of diabetes, obesity, and lifestyle [5].
Alternately, Rema et al. in Chennai Urban Rural
Epidemiology Study, have shown that mean
cholesterol, triglyceride and LDL levels were higher in
patients with DR versus those who did not suffer from
DR. However, significant correlation was found only
with triglyceride content [7].

Koehrer et al. have studied features of fatty acid
profile of red blood cell membrane in patients with
different degree of retinal lesion. The authors have
shown that red blood cells of patients suffering from
diabetes mellitus with or without DR demonstrate
pronounced reduction of docosahexaenoic acid and
arachidonic acid levels [8].

Currently, it was proved that increased plasma
content of free fatty acids plays a key role in the
development of T2DM inducing insulin resistance,
therefore, it is reasonable to establish the most
informative biochemical markers that reflect lipid

dysmetabolism and highlight priority trends of
pharmacological correction and parameters for
monitoring of the efficacy of therapeutic regimens.

Objective of this article was to study the
information value of biochemical markers for
evaluation of lipid dysmetabolism secondary to
hyperglycaemia in patients with diabetic retinopathy.

Materials and methods. The study included
119 subjects maximally matched by the age and gender
(Table 1). Out of them, 76 patients were allocated to the
group with the diagnosed long-term T2DM
(Me=16.4 years, QI-QIII 9-20 years, Min-Max 5-
36 years) who had different degree of retinal lesion in
the form of DR according to ophthalmological
examinations. We have included them as
“DR+T2DM”. Another 43 subjects came for preventive
check-up to the Clinical Diagnostics Laboratory at
0. O. Bogomolets National Medical University, they
have no established dysmetabolism and complaints.
Out of them, 23 subjects were diagnosed with
metabolic changes by the parameters of lipid and
carbohydrate metabolism, and this group was defined
as “MC”. Subjects, who had no increased glucose,
glycosylated haemoglobin and cholesterol level were
included to the control group (CG) (n = 20).
Characteristics of the comparison groups is provided in
Table 1.

Table 1
CHARACTERISTICS OF THE COMPARISON GROUPS BY AGE AND GENDER
Control group Metabolic changes DR+ T2DM Significance of
Parameters _ group _ .
n=23 _ n=76 differences
n=20
M@gfé%/fgﬁl] 57 57 63 Pe1c>0.05
(l\/]axirﬁum— [61-63] [50-65] [57.5-68.5] Pe1.om=0.03*
- - - = *
Minimum) (22-79) (22-78) (44-84) Pe2.om=0.03
Gender,
females, % 65% 70% 55% a
Proportion in the 15(23) 14(20) 42(76) P=0.34
group

Note: Determination of the statistical significance of differences was performed by Kruskal-Wallis test, and the

parameter “gender” was compared in the contingency table “k*m” using y? test.

All biochemical tests were performed by the
certified Clinical Diagnostics Laboratory at
0. O. Bogomolets National Medical University using
the standard procedures. Measurements were
performed on semi-automated biochemical analyser
BS-3000M, Sinnowa, (China), using biochemical test
kits Diagnosicum Zrt, (Hungary). Glycosilated
haemoglobin (HbA1) concentration was measured by
ion exchange temperature-independent
chromatography-spectrophotometry using a set of
reagents and microcolumns Bio Systems (Spain).
Investigations of FA composition were performed by
gas chromatography method at the Experimental Study
Laboratory of O.O. Bogomolets National Medical
University Scientific and Research Institute of
Experimental and Clinical Medicine. Nine the most
informative FAs were identified in FA profile of the
lipids of blood cells: where myristic C14:0,

pentadecanoic C15:0, palmitic C16:0 margaric C17:0,
stearic C18:0 form total of saturated fatty acids
(SAFAs), and oleic C18:1, linoleic C18:2, linolenic
C18:3 and arachidonic C20:4 forms a group of
unsaturated fatty acids (USFAs). Linoleic C18:2,
linolenic C18:3, arachidonic C20:4 FAs form a total
amount of polyunsaturated fatty acids (PUFASs), and
they are regarded as essential. Statistical analysis of
data was performed using IBM SPSS Statistics 23
software package and MedStat software application.
Check of the distribution of quantitative parameters
throughout sample data for compliance with Gauss law
was performed using Shapiro-Wilk one-sample test.
The majority of parameters did not reflect normal
distribution, therefore, non-parametric tests were used,
and to compare data in a contingency table “k*m”, ¥?
test was used. Data in the groups were compared using
one-way ANOVA on ranks by Kruskal-Wallis test,



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #9(49), 2019

21

Dunn and Mann-Whitney test considering Bonferonni
adjustment was used for pairwise comparison. For data
description in the groups, median (Me) and 25" (P2s)
and 75" (Pss) percentile values were provided that have
been specified in tables QI=QIII. For median interval
estimation, a 95 % confidence interval was calculated.
Graphs were provided as columns with specification of
(95% CI). Differences in the groups were specified as
P-value with a statement of the level of significance.
Data were considered to be different at P <0.05.
Results and discussion. Analysis of comparison
groups by the age, BMI and gender showed
homogeneity in the groups with slight predominance of
females. Gender differences in body weight and BMI
were also non-significant (Fig., Table 2). First of all,
we’ve performed analysis of the most wide-spread
“screening” biochemical parameters used in clinical
settings (Table 2). A special interest was called upon
comparison of CG and MC groups that we have defined
as patients without T2DM. CG included subjects who
despite of the age and high body weight (BMI = 29.41)

have no deviations from the reference values by the
main parameters of carbohydrate and lipid metabolism.
MC group included subjects who were not followed-up
in dispensary settings, and did not consider themselves
ill. However, interview of each such subject has found
that they have some increased values of biochemical
parameters during regular preventive measurements.
As it shown in the Table, glycosilated haemoglobin
levels in MC group were 2.4-fold higher (P<0.05)
compared with CG, however blood glucose level was
only slightly higher. In general, this is explained by a
transient reduction in glucose level during blood
sampling due to the fact that a subject familiar with
fluctuations of the parameter may ensure sugar
deprivation in advance. Such a situation only
underlines the information value of HbA1C that
currently is a golden standard for determination of
carbohydrate dysmetabolism. At the same time, while
MC group have no complaints typical for pronounced
metabolic disorders in T2DM, we have analysed them
as a “conditionally healthy”.

kg/m2 Gender
40,004 [Jfamale
P male
30,001 T T
e
7 T 1
=
m
20,00 /
30,10 —
27 62 28.70] 27 15
10,00 /
0,00 ‘ A
KG MS D2T+0R

Fig. 1. Distribution of BMI in CG, MC group and patients with T2DM+DR depending on the gender.
Light columns stand for females, dark — for males.
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PARAMETERS OF THE GROUPS OF INTEREST AND PATIENTS WITH T2DM

(N, ME; [QI=QIII])

Control group Metabolic changes DR+ T2DM Significance of
Parameters _ group _ .
n=23 _ n=76 differences
n=20
Pcemc>0.05
2941 27.69 28.05
BMI, kg/m2 [27.5-33.8] [26.4-30.72] [25.45-32] Pric.ow>0.05
Pce.om>0.05
Pco-mc <0.05*
51 12.3 7.7
HbA1C (0/0) Pmcom <0.05*
[4.9-5.5] [7.0-13.8] [6.6-9.5] P o 20.05%
Blood glucose, 5.0 59 10.0 g;‘;“;; Z%'gg*
mmol/L [4.4-54] [5.0-7.6] [7.5-12.0] P o 0,05%
Pco-mc <0.05*
42 54 45
Cholesterol, mmol/L Pwmc.om <0.05*
[3.82-4.66] [4.68-5.96] [3.72-5.30] B 005
Pco-mc >0.05
0.82 1.16 1.15
HDL, mmol/L Pumcom >0.05
[0.60-1.34] [0.79-1.26] [0.87-1.40] P o 20,05
Pce-me <0.05*
2.63 3.38 2.6
LDL, mmol/L Pymcowm <0.05*
[2.17-3.11] [2.96-14.05] [1.77-3.41] P 5006
Triglycerides, 14 135 155 pacte Zg%g
mmol/L [1.04-1.75] [1.12-1.85] [1.18-2.01] MC-DM -
Pce.om >0.05

Note: Determination of the statistical significance of differences was performed using Kruskal-Wallis test.

T2DM group included patients on dispensary
follow-up due to diabetes mellitus, mean disease
duration is 16 to 20 vyears, they obligatory take
medications (tablet formulations or injections), and part
of them administer statins. All patients with T2DM
have vascular complication in the form of DR, which
stage was determined by ETDRS. Thus, 30 patients
suffered from initial moderate to severe non-
proliferative DR, 34 — initial moderate and high risk
proliferative DR, and 37 patients — progressive
proliferative DR. Therefore, T2DM group was
characterized with a long-term carbohydrate and lipid
dysmetabolism.

Interesting fact was found that CG and MC group
significantly differed by total cholesterol and LDL
level, and patients with T2DM+DR did not differ from
CG by these parameters. HDL and triglyceride values
have no significant difference in the groups at all. We
believe that the lack of difference in biochemical
parameters of the CG and T2DM+DR reflects low
information value of the specified parameters for
characterization of long-term dysmetabolism.

Thus, to study features of FA metabolism in the
body, we have used analysis of fatty acid composition
in red blood cell membrane that was performed on a
gas-liquid chromatograph. Blood is a transportation

medium for lipoproteins, therefore measurement of
plasma FAs reflects total amount of chylomicrons
circulating in different directions — to the cell and in the
opposite direction, thus, measurement of plasma FA
level does not provide complete information on the use
of fatty acids by the cells. Red blood cell membrane is
regarded as the most informative model for analysis of
FA profile in the patient’s body [9,10], and it reflects
general features of FA consumption in the cells, their
building into the cellular membrane, and how it takes
place in all the cells of the body.

Analysis of FA content showed a significant
difference between groups of conditionally healthy
subjects and patients with T2DM. At the same time, no
significant differences in terms of any measurement
were reported in CG and MC group (Table 3).

Only relative content of two FAs — saturate stearic
C18:0, and unsaturated oleic C18:1 did not differ in the
groups. Other measurements had a clear tendency as
follows: saturated FAs in patients with T2DM+DR
were virtually 1.5-2-fold higher, and unsaturated
linoleic C18:2 and arachidonic C20:4 1.5-1.7-fold
lower, respectively. Unsaturated linolenic C18:3 FA,
which content in patients with T2DM+DR also
increased, was an exception.
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Table 3

CONTENT OF THE MAIN FAS (%), MEASURED IN RED BLOOD CELL MEMBRANES OF
THE STUDY SUBJECTS AND PATIENTS WITH T2DM+DR (N, ME; [QI=QIII])

Fatty acid Control group MetabOIrl(;:uchanges DR+ T2DM Significance of
v n=23 gro n=76 differences
n=20
C14:0 0.35 0.4 07 PPCG-Mc:ggSi
e [0:308] [0.303] 04121 Pooou<0.05*
C15:0 0.35 04 0.6 II’)CG-MC<>00(.)O55*
Pentadecanoic [0.3-0.6] [0.3-0.5] [0.4-1.0] PZ;-E::@ '05*
C16:0 24.7 215 39.1 §CG-MC<>()0605i
Palmitic [16.4-30.5] [13.2-23.4] [26.9-44.1] et
C17:0 0.35 04 0.6 §CG-MC<>00(.)055*
Margaric [0.3-0.6] [0.3-0.5] [0.4-1.0] P'\CA((E:-EI'\\/IA<O '05*
C18:0 12.3 115 113 f)ce-mc :(O)gg
Stearic [10.8-12.7] [10.3-12.4] [9.7-13.9] P'\c/lg_;\h:<0 po
C18:1 18.6 18.0 178 f)ce-mc :(O)gg
Oleic [17.1-20.4] [16.4-19.3] [16.2-20.3] PZEE:;O '05
C18:2 37.1 40.1 23.3 I}:CG-MC<>006055*
Linoleic [31.0-41.6] [36.0-46.2] [17.0-32.4] Ny
C18:3 0.35 0.4 06 IE’CG-MC:OO(.)O;
Linolenic [0.3-0.6] [0.3-0.5] [0.4-1.0] P'\C/IC?I[D)II\\/IA<O '05*
C20:4 6.6 6.1 38 II’)CG.MC<>OO&)05§<
Arachidonic [3.2-9.3] [4.4-8.4] [1.8-8.7] Phcﬂc?;’\\:<0 .05*

Note: Determination of the statistical significance of differences was performed using Kruskal-Wallis test.

Conventionally, total SUFAs, PUFAs and USFASs
in the observational groups was compared (Fig. 2). By
the parameters in the CG, content of USFAs prevails in
the membranes under normal conditions, and this is
1.7-fold higher that SUFAs content (37 %). PUFAs
constitute virtually half (43.1 %) of membrane FAs.
Presence of metabolic shifts by the biochemical
parameters in the form of increased blood glucose and
total cholesterol in MC group is accompanied by slight
non-significant increase in USFAs and PUFAs and

decrease in SUFAs in MC group compared to the CG.
In case of long-term complicated T2DM, redistribution
of FAs completely differs: the main content of
membrane FAs is presented with SUFAs (53.2 %) that
is 1.4-fold higher compared with the normal value
(P<0.05). There is a significant (P<0.05) 1.3-fold
decrease to 46.8% in the proportion of USFAs
compared to the CG. Proportion of PUFAs decreases to
1/3 of membrane FAs (29.3 %) that is 1.5-fold (P<0.05)
lower than in the CG.
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Fig. 2. Content of total amount of different FA types (%), measured in red blood cell membranes of the study
groups. Light columns stand for SUFAs, striated — USFAs, columns with dots — PUFASs,
where * - difference with the CG (P<0.05).

Therefore, metabolic disorders accompanied by
shifts in the biochemical parameters of carbohydrate
and lipid metabolism, but not transformed in the
diabetes, are characterized with slight fluctuations in
fatty acid profile of membrane in the form of increase
in USFAs and PUFAs. In other words, tendency of
changes has a reversal form than at the background of
T2DM, where lipid dysmetabolism is characterized by
the significant redistribution of FAs in cellular
membranes. This may be a significant reason for
changes in functional ability of cellular membrane of
both red blood cell (in the form of its reduced flexibility
and lose of deformation properties that prevents tissue
oxygenation in capillaries and worsens hypoxia) and
other cells, since it contributes to the reduction of
intercellular interaction, possibility to exocytosis,
ligand acceptance, receptor interaction, etc. [11,12].

For historical reasons, concepts of T2DM
pathogenesis run on an axis of “glucose-insulin”, and
diabetes is first of all a disorder associated with
impaired glucose metabolism. Certainly, this concept
has been confirmed by a great deal of data that chronic
hyperglycaemia induces diabetic condition, the main
threaten of which involves many microvascular
complications [13].

Boden et al. have studied causes of diabetes and
made a conclusion why many people with obesity
resistant to insulin will never suffer from diabetes. In
people with normal pancreatic B-cells, FAs are strong
inducers of insulin secretion, and particularly this is the
compensatory mechanism that prevents development
of insulin resistance [13]. It was experimentally shown

that continuous (2-4 days) raises of plasma FAs initially
reduced and then potentiated glucose-induced secretion
of insulin in healthy volunteers. Furthermore, in
patients with obesity with and without diabetes, when
chronically increased plasma FA levels were suddenly
reduced, insulin secretion reduced by 30-50 % [14],
highlighting that increased plasma FAs maintained 30-
50 % of basal insulin secretion.

However, if FA plasma level increased for more
than several hours, FA-induced insulin resistance
develops that has a favourable action on accumulation
of carbohydrates for use by vital tissues such as central
nervous system. This is a very reasonable mechanism
for sustainable survival and functioning of the brain
during starvation or in the late pregnancy, when insulin
resistance in mother accumulates glucose for growing
foetus, however, FA-induced insulin resistance
becomes counterproductive in other cases [13].

Since FA may induce insulin resistance both in
liver and muscles, it may be expected that in all people
with excessive body weight or obesity that may have
increased plasma FA levels, glucose levels may be also
increased. However, that is not the case, since only a
half of people with excessive body weight have
abnormal glucose levels. National Health and Nutrition
Examination Survey (NHANES I11) has shown that
only 23 % of people with excessive body weight or
obesity (BMI >25 kg/m?) had impaired fasting glucose
or impaired glucose tolerance, and 23 % suffered from
diabetes [15].

Since long-term exposure to increased FA levels
plays a key role in the development of insulin resistance
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and T2DM, then the use of FA-lowering drugs is a
consistent decision. However, their benefit is limited,
since initial reduction in plasma FA levels after, for
example, administration of nicotinic acid, is steadily
accompanied by a dramatic FA peak [13] that increases
insulin resistance, at least temporarily. Therefore,
studies of the mechanism of effect of increased FA
levels that result in insulin resistance, as well as their
critical and maximally permissible levels that are
protective and ensure compensatory mechanism of
stimulation of pancreatic p-cells secondary to
metabolic disorders are actively ongoing.

Conclusion:

1. Patients with DR and T2DM complicated with
DR, total cholesterol, LDL, HDL and triglyceride
levels have no statistically significant difference
compared with healthy subjects.

2. The main difference in the lipid metabolism of
patients with complicated long-term T2DM and healthy
subjects was a significant difference in redistribution of
FA content in red blood cell membranes in the form of
increased “saturation”. The content of saturated Fas in
patients with DR was higher than in the CG: namely:
palmitic ~ (C:16)  1.5-fold, myristic (C:14),
pentadecanoic (C:15) and margaric (C:17) 2-fold
(P<0.05). The content of saturated stearic (C:18) FA
was not significantly changed.

3. Change in the content of unsaturated FAs was
multidirectional: content of linoleic (C18:2) and
arachidonic (C20:4) reduced 1.5-1.7-fold, respectively.
The content of linolenic (C18:3) increased 2-fold, and
as for oleic FA (C18:1), its content was not changed
significantly.

4. Inversely, presence of the metabolic shifts in the
form of increased total cholesterol and LDL secondary
to hyperglycaemia, but without T2DM and its
complications, is characterized by a slight increase in
USFAs and PUFAs level in the composition of cellular
membranes. This probably is a protective mechanism
against worsening and complication of metabolic
disorders, since FAs are strong natural inducers of
unaffected [-cells of the pancreas preventing
development of insulin resistance.

5. Study of the fluctuations of FA levels in the
body of patients play a key role in the development of
insulin resistance, T2DM and its microvascular
complications, making them an advantageous
therapeutic approach
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MORPHOMETRIC ANALYSIS OF THE REPARATIVE CHONDROGENESIS STAGES UNDER THE
INFLUENCE OF MESENCHYMAL STEM CELLS IN A MODEL OF ACUTE DAMAGE TO
CARTILAGE TISSUE

Duuienko Bnaoumup Anexcanoposuu

O0OKMOp MEOUYUHCKUX HAYK, npogheccop,

3asedyrowull Kagheopvl Mpasmamono2uu u opmoneoul,
Bunnuyxozo nayuonanbHo20 MeOUyuHCKo20 yHugepcumema
umenu H. U. Ilupozcosa

Bunnuya, Yxkpauna

Mammaoos Jlauun Anu o2no

acnupanm kageopvl mpasmamono2uil u oOpmoneou,
Bunnuyxozo nayuonanbHo20 MeouyuHCcKo20 yHugepcumema
umenu H. U. Ilupocosa

Bunnuya, Yrpauna

Oébeiioam Xaneo /Incaman Canex

acnupanm Kageopsvl mpasmamonocuu u Opmoneouu,
Bunnuyxozo nayuonanbHo2o0 mMeOuyuHCcKo20 yHugepcumema
umenu H. U. Ilupozcosa

Bunnuya, Ykpauna

MOP®OMETPHUYECKMI1 AHAJIN3 DTAIIOB PENAPATUBHOTI'O XOH/IPOT'EHE3A T1O/]
BJIMSIHUEM ME3EHXUMAJIbHBIX CTBOJIOBBIX KJIETOK B MOJIEJIA OCTPOI'O
MOBPEKIEHHUS XPSAIEBOI TKAHHI

Summary. In the presented study was analyzed changes of the morphometric parameters of reparative
chondrogenesis under the influence of mesenchymal stem cells in experimental model of acute damage of cartilage
tissue. The experiment was performed on 64 linear rats, which under combined anesthesia a defect of
metaepiphyseal cartilage of the femur was performed. Among the operated rats, 2 groups were formed —for rats of
experimental group mesenchymal stem cells was injected at the time when the defect was applied and the rats of
the control group were not chondrogenically stimulated. Animals were withdrawn from the study on days 7, 14,
21 and 28. During the study in the experimental group rats was found a significant increase in the specific gravity
of chondrocytes, cartilage matrix and a significant decrease in the specific gravity of fibrous tissue. There was also
a positive trend toward an increase in the thickness of the zones of indifferent, proliferating, and definitive cartilage
in the experimental group of animals. Thus, a significant improvement in the morphometric parameters of
reparative chondrogenesis under the influence of mesenchymal stem cells has been proved.

AHHOTalIl/Iﬂ. B NpeACTaBJICHHOM HCCJICAOBAHNU TIPOAHATIM3UPOBAHO HM3MCHCHUSL MOp(i)OMeTpH‘IeCKI/IX
MoKa3aTejaeH pernapaTuBHOIO0 XOHAPOIrceHE3a IOA BJIIUMAHHUCM MEC3CHXUMAJIbHBIX CTBOJIOBBIX KJICTOK B
3KCHepI/IM€HTaHLHOI71 MOJCJIHN OCTPOro IMOBPEIKACHUA XpﬂHIeBOﬁ TKaHHU. 3KCH€pI/IM€HT BBITIOJIHEH B YCJIOBHUAX
BUBApUs Ha 64 JHHEHHBIX KpbICaX, KOTOPBIM IOI KOM6I/IHI/Ip0BaHLIM HAapKO30M BBbIIOJHSAIIN )Ie(i)eKT
MeTa’u(U3apHOA XpsIIEeBOH TKaHM OeapeHHON KkocTH. Cpelny NpoOoINepHUpOBAaHHBIX OBUIO CHOPMUPOBAHO 2
TPYOIbl — KpbICAM OJKCIIEPUMEHTAIBbHO TPYNIBI B MOMEHT HaHECCHHMS JAe(deKTa JOKaIbHO BBOAWIH
MEC3CHXUMAJIBHBIC CTBOJIOBBIC KIIETKH, KpbICaM KOHTpOJ'lBHOﬁ TPYIIIbI XOH}lpOFeHHOﬁ CTUMYJIAONU HE
npou3BoIwH. JKHBOTHBIX BRIBOAMIIM U3 HccienoBanus Ha 7, 14, 21 u 28 cyrku. Ha mpoTshkeHNH Mccie1oBaHns
Y KpBIC 3KCIIEPUMEHTAJIBHOM TIpyIIE YCTAHOBJIEHO JOCTOBEPHOE YBEIMYEHUM IIOKa3aTelled YAEJIBbHOTO Beca
XOHAPOIIUTOB, XPSAIIEBOTO MAaTPHKCA M IOCTOBEPHOTO CHIDKEHHS TIOKa3aTelell yiensHoro Beca (PnOpo3HOil TKaHH.
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Taxske

3a(1)I/IKCI/Ip0BaHO MOJIOKUTCIIBHYIO TCHACHIUIO YBCIWYCHUSA TOJIHUHBI

30H uHmUdpdepeHTHorO,

npoiu(epupyronero u AepUHATHBHOTO XpAlla B AKCIEPUMEHTAIBHOM IpyIe >KUBOTHBIX. TakuM o0pasom,
JIOKa3aHO JIOCTOBEPHOE YJIydlIeHHe MOP(QOMETPUYECKHX IIOKa3aTesleil pernapaTHBHOTO XOHIPOTeHe3a I0j

BJIMAHHUEM MC3CHXUMAJIbHBIX CTBOJIOBBIX KJICTOK.

Key words: mesenchymal stem cells, reparative chondrogenesis, morphometric parameters, acute damage of

cartilage tissue, cartilage thickness, cartilage restoration.

Kniouesvie crosa: mezeHxumaivbhvle CmMeo108bie KJllemkKu, penapamueHbzﬁ xondpoeene3, Moquomempuwecmte
nokaszameiu, ocmpoe noepeafa)euue xpﬂmesoﬁ MKAaHu, moawjuna xpAawa, 60CCmMaHo6IeHUl XpAaud.

IHocranoBka npoodJieMsl. [Ipuxonurcs
COTJIACUTHCSA c TeM, 4TO UMeroIuecs
SKCHEPUMEHTANBHbIE W KIMHWYECKHE IOAXOABI K
peIIeHHIO poOeMBbl OMOJIOrNYECKOro
BOCCTAaHOBJIEHUSI MOBPEXIEHUH CYCTaBHOTO Xpsila
JaJiekh OT COBEpIICHCTBA. VI3BECTHBI  CIIOCOOBI
TOJIHOCJIOMHOW  TUIaCTUKU  Ae(eKTOB, IepecagKu
XpALIEBBIX WM  KOCTHO-XPALIEBBIX  ayTo- WU
AIJIOTPAaHCIIAHTATOB, ayTOT€HHON HaJKOCTHUIIBI WU
HaIXpAMIHAIB B COYETAHMH C XHPYPrUYECKOH
KOppeKIeli OHOMEXaHW4YeCKOH OCH KOHEYHOCTH,
KOTOPBIE HCHOJB3YIOTCS B KIMHUYECKOW MPAKTUKE C
pa3nmuuHO#l creneHplo >pdextuBHOCTH [4, 5, 6, §].
Perenepar, oOpasyroniuiics B pe3ynbTaTe NPUMEHEHUS
9TUX croco0oB, 00OBIYHO NIPECTaBICH
rpyOOBOJIOKHHUCTOH COCIMHUTEIILHON TKaHBIO,
BOJIOKHHMCTBIM XpALIOM. B psne uccienoBaTenbcKux
paboT  MPOJEMOHCTPUPOBAHO  IIPOTPECCHUPYIONIHE
JilereHepaTHBHbIC HU3MEHEHHUs pereHepara B
OTIAJICHHBIE CPOKM IIOCJIE IUIACTUKH U JTOCTOBEPHO
XyAuue OroMexaHIeCcKHe CBOICTBa
HOBOOOPa30BaHHOM TKaHU CPaBHUTEIILHO c
MOKa3aTesIMM MHTAaKTHOTO CyCTaBHOTo xpsiuia [4, 10].
CrpeMieHue Bocco3aTh He TOJNBKO EPBOHAYAIBHYIO
AHATOMHYECKYIO OPMY, HO U BHYTPEHHIOIO CTPYKTYPY
MOBPEXJACHHOM CYCTaBHON MOBEPXHOCTH BBIBOAUT
mpobJeMy MCTONb30BaHUS KJIETOUHBIX TEXHOJOTHH B
PSR aKTyaldbHBIX W HPUOPUTETHBIX, TPEOYIOUINX
JlaIbHEHUIIETO U3yUEHUSL.

AHa/IM3  NOCJEeJHMX  MCCIeI0BAHUI U
nyoaukamuid.  M3BecTHO, YTO  TOBpEXACHHUE
CTPYKTYpPbI CyCTaBHOTO XpSAIIa, KOTOPOE MOXKET OBITH
00YCIIOBJICHO Pa3JIMYHBIMM NPUYUHAMH, TAKUMH Kak

TpaBMa, BOCITIAJICHUE, OHKOJIOT'U, CTapcHUC,
ayTOMMMYHHBIC 3a0051eBaHUS HNPUBOJAUT K CCPHE3HBIM
(I)yHKI_II/IOHaJ'ILHLIM HapyHICHUAM u CHHXKXCHHUIO

JKU3HEJEATENIbHOCTH 4eJoBeKa. XpsuleBass TKaHb B
OTJINYKE, HANpUMeEp, OT KOCTHOM, HMMEET HU3KHI
MOTEHIMAaJ JJii BOCCTAHOBJICHHUSA, IMO3TOMY Jaxke
HE3HAYUTEJIbHbIE MOBPEXKACHUS MOTYT IIPUBECTH K €€
MOJIHOW  JereHepanuu. [lonmbITKM  BOCCTaHOBUTH
MOBPEXKACHHYIO YacTh XpAllla MpeAIpUHUMAIN JTaBHO
1 OBUIM CBEICHBI, MPEXJIE BCET0, K HCIOIh30BAHUIO
CHUHTETHYECKHX MaTepHuaioB B KauecTBe
TpaHcmwiantaroB [7, 10]. OpHako, mpUMeHEHUE
CHUHTETHYECKUX MPOTE30B ACCOLMHUPOBAHO C HATMYUEM
MMMYHOJIOTUYECKOTO Oapnepa, nedunuta
IUIACTUYHOCTU MaTepuaja M YyXYyJIIEHHMEM KauecTBa
JKU3HU TMAIMEHTOB, Ja)Ke TMOCJe IPOBEJACHHOIO
nedenus. COBpeMEHHBIE TIOX0/IbI K BOCCTAHOBIEHHUIO
XpSIIEBOM TKaHU OCHOBAaHbI Ha METO/JAaX KJIETOYHOMH
nHxeHepuu. Hanbonee mpuopuTeTHHIM HATIPABJICHUEM
B TPaBMaTOJIOTMM W  OPTONEAMH  SIBIIAETCS

WCTIOJb30BaHNE MYNbTUIIOTCHTHBIE ME3€HXHMAaJIbHBIC
CTBOJIOBBIX KJICTOK IPH TOBPEXKIECHHH CYCTaBHOTO
XpsAIIa, OCTPBIX M JIeTeHEpaTHBHBIX MOBPEKICHUN
CYXOXHUJIbsI, a TaKKe B JICYCHHUH PaCCTPONUCTB
penapatuBHoro xoHzaporeneza [1, 2]. CormnacHo
JTAHHBIM COBPEMEHHBIX KIIMHUKO-IKCIIEPUMEHTANIbHBIX
HUCCIIEIOBAaHUI 1O M3YYEHHUIO CTBOJIOBBIX KJIETOK
JIOKa3aHO, YTO KJIETKH, MOJYYCHHBIE M3 >KUPOBOU
TKaHW, HamOoiee OE30MaCHBI, JIETKOJOCTYIIHBl U
00TaaroT BBICOKMM PETCHEPATUBHBIM IOTCHIIHAIOM
[1]. MyJIbTUNIOTEHTHBIE ME3EHXUMAJIbHBIE CTBOJIOBBIE
KICTKH WIrPaloT KIIOYEBYID pOJb B HHIYKIHU
MPOIIECCOB PErcHEpalliyl XPSIIEBOW TKaHA dYepes
CEKpelui0 OHOAKTUBHBIX MOJICKYJI. OTH KICTKH
CIOCOOHBI MOJABIATh UIMMYHHBIC U BOCIATUTEIbHBIC
peakuuu, BBIICTISIIOT OomnbIoe KOJIMYECTBO
OHMOJIOTUYECKH AKTUBHBIX BCINECTB, YCKOPSIOIIUX
OPOTEKaHHE METabon3Ma, aKTUBH3UPYIOT padoTy
UMEIONINXCS  BBICOKOCTICIIMATU3UPOBAHHBIX KJIETOK,
o0yiafatoT  crocoOHOCTBIO K Tponudepanud U
muddepeHInae B IPYTHE THITHI KIETOK.

Takum  o0pa3oM, TPUMCHEHHE KJICTOYHBIX
TEXHOJIOTHH SBISCTCS aKTyalIbHBIM H IIEPCIICKTUBHBIM
HATIpaBJICHUEM B JICUCHHH TOBPESXKICHUN XPSIIECBOW
TKaHU U HYXJaeTcs B JaTbHEHUIIIEM U3yUCHHH.

BhbiesieHne HepellleHHBIX paHee YacTeii o0ei
npodaemsbl. Jlokazana cmocobHocth MMCK
XOHAPOreHHOW auddepeHnuanyu, myTeM 3KCIpeccun
kotareHa Il Tuma M KUCHBIX MYKOIIOJMCAXapHuuoB,
TUTIUYHBIX JJIS1 THAJIMHOBOTO Xpsima. Vcronb30BaHue
MMCK B TKaHEBOW WHXXEHEpPUH IS JICUCHUS
XPSIIEBBIX Ne(EeKTOB CYCTaBOB HAa PAaHHUX CTaIHIX
0CTe0apTpo3a MPEACTABICHO B MHOTUX KIHMHHYECKHAX
uccinenoBanusax. Ognaxo Bonpoc npuMenenuss MMCK
MPH OCTPOM TIOBPSIKACHUU XPSIICBOW TKAaHH —
BHYTPHCYCTaBHOM II€pelIOMe KOCTH C MOBPEXKICHHEM
XpsIIa OCTACTCS HEM3YICHHBIM.

Henbr wuccienoBanuss — TPOAHATU3UPOBATH
HU3MEHEHHUs MOpP(HOMETPHIECKIX roKasaresueu
penapaTUBHOTO  XOHAPOTEHE3a  TOJ  BIMSHHEM
ME3eHXUMaTbHBIX CTBOJIOBBIX KJIETOK B
SKCIIEPUMEHTAITLHOW MOJETH OCTPOTO TOBPEKIACHUS
XPSILLEBOI TKaHHU.

M3noxenne OCHOBHOro Matepuana. [l
peanusaniM  MOCTABICHOW  UEIM  NPOU3BEICHO
IKCIIEPUMEHTAJIBHOE  HCCICJOBAHHE B  YCIOBHSIX

BHUBapHs BUHHUIIKOTO HAIIMOHAIBHOI'O MEAUIIUHCKOTO
yauBepcurera uMenu H. W. Iluporosa Ha 64
JTUHEWHBIX Kpbicax-camuax BecoMm 300,0+£35,6 . [ox
KOMOWHHUPOBAHBIM HapKO30M HCTIBITYEMBIM
JKUBOTHBIM BBITIONHSIN JePEeKT MeTadnuu3apHoi
XpAIIeBoil TkaHW OeapeHHONW KocTtu. Bcee srtamsr
MIPOBEACHUS HCCJICTOBAHUS COOTBECTBOBAJIO
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9TMYECKUM HOpMaM OOpalieHHUsl C JKMBOTHBIMH, C  KOJMYECTBCHHOW OLIGHKHM JAWHAMUKH IPOLECCOB
coOytozieHMeM  peKoMeHaanuid W TpeOoBaHWII  XOHIpOreHes3a OTIpeeIsINn yIAENbHBIN BEC
EBporeiickoii KOHBEHIIMM 3allUThl IIO3BOHOYHBIX  XOHAPOLMTOB, (UOPO3HOM TKAaHW M  XPSIIEBOTO
JKMBOTHBIX, UCTIOJIb3YEMBbIX JJIsl SKCIIEPUMEHTOB WIIM B MaTpHKCa, a TaKKe TOJILIUHY 30H UHAU((dEpeHTHOTrO,
uHBIX HayuHbIX wnemsix (CtpacOypr, 1986). Cpemu  nponmdepupyromero #  JeGUHUTUBHOTO — Xpslla.
MPOOTIEPUPOBAHBIX KpbIC ObUIO chopmupoBaHo 2  CTaTUCTHUECKMH aHAIN3 TPOU3BOIMIM 3 IMOMOLIBIO
rpymmsl. Kpeicam skciepuMeHTansHO Tpynnsl (n=36) B IIporpaMMBbI Statistica 13. BeposTHOCTB

MOMEHT HaHEeCeHHs JedeKkTa JOKaJIbHO BBOIIIIN
MYJBTHIIOTCHTHBIE ~ ME3CHXHMAJbHBIE  CTBOJIOBEIC
KJIETKH, KpbIcaM KOHTPOJBHOW Tpymmsel (n=28)
JIOTIOJIHUTENIbHOW  XOHJIDOTEHHOW CTUMYJISIIUK  HE
MPOM3BOMMIN. MyJBTHIIOTEHTHBIE ME3CHXHUMAaJIHHBIC

KJIETKM  OBbUIM  TOJy4eHbl mocie  o0paboTku
JIMIIOACTIMpaTa KoJUlareHas3oi, LeHTpH(yrupoBaHHus,
JNUMHHALAN TeMOIO3THYECKHUX KJIETOK "

HoCeayome MOoCTeNeHHON OYMCTKU KYyJIbTYpHI OT
c1a00aqre3uBHLIX KIJIETOK ITyTEM MHOT'OCIOWHOTO
KyJIbTHBUPOBAHHUS. B JanbHeHIeM yTeM
BHYTPHODIOIIMHHOTO BBEICHHS JIETAIBHON  J103BI
THONCHTAaNla HATPHUs OJKUBOTHBIX BBIBOAWIA U3
uccnenoBanusg Ha 7, 14, 21 u 28 cytku mo 9 ocobeit u3
9KCIIEPUMEHTAIBHOM TPYNNBl W MO 7 — W3 TPYIIBI
KOHTpoJsl. OO6IacTh KOJIEHHOTO CYCTaBa OLCHHUBAIN
Makpockonuuecky. Matepuan ¢uxcuposanu B 10 %
HEWTpaJIbHOM pacTBope (opMajiHMHa, HPOU3BOIUIN
nekanpuudukamuio B 12 % pacTBope a30THCTOMN
KUCJIOTBl U O0E3BOKMBAHWE B CIHMPTaX BOCXOALICH
KOHLEHTpPAIMH, B NaJlbHEHIIEM — 3aJIMBaJIU B apaguH.

I'uctonoruyeckue cpessl OKpAaIINBAIH
TeMaTOKCHIIMHOM u J03HHOM, a TaKKe
MUKPOPYKCOHOM mno Ban I'uzony. Hnst

0e30mrO0YHOT0 TIPOTHO3a cooTBeTcTBOBaa P<0,05.
Jis cpaBHEHMS! HE3aBHCUMBIX BEIOOPOK MCIIONB30BAIH
HemapaMmeTrpudeckuit U-kpurepuit ManHa-YUTHU, IS
OTIpeIeIeHUS B3aMMOCBSI3U MEXTY IIByMS
TIepEeMEHHBIMU - ko3 ummenHT PaHTOBOM
koppemnsauun T-Kengamia. [luHaMuKy penapaTHBHOTO
XOHJIPOTeHE3a  OLCHHWBAIM  IYTEM  IIOCTOCHUS
JUHAMWYECKUX WHTErPajibHBIX DSZOB Ha OCHOBaHWHU
MOP(OMETPUUECKUX ITOKa3aTeNei.

Ha 7 cyrku oKcnepuMeHTa YIENbHBIA Bec

XOHIPOLUTOB B  JKCIIEPUMEHTAIBHOW  TpyrIe
cocraBisin  10,67+3,54 %, y KHMBOTHBIX TIpYIIIBI
KoHTponss — 3,71+£229 %, pasnmuuua Mexny
MOKa3aTelsIMH  JOCTOBepHO 3HaumMble (p=0,002)

(tabm. 1). YnenbHbd Bec (GUOPO3HON TKAaHH MEXKIY
TpymmamMu JocToBepHO He oTimuaincs (p=0,27), xoTs
NOKa3aTelId TPYNIbl KOHTPOJIS CPaBHUTEIBHO C
NOKa3aTeIs MU HKCTIIEPUMEHTAIBHOM TpyNNbl  ObLTH
Boime  (48,86+11,68 % mnpotuB 41,89+£9,76 %).
[okazaTenu yznenpHOro Beca XpsIIEBOTO MaTpUKCa Y
KpbIC  OKCIIEPUMEHTAJIbHOW TPYNNBI  COCTABILUIH
45,1149,35 %, a B rpynmne kouTposs — 34,29+16,03 %,
JOCTOBEPHBIX OTJIMYUH MEXAY TIIOKa3aTeJIIMH HE
ycranosieHo (p=0,08).

Tabmuma 1

MOP®OMETPHYECKHUE IMOKA3ATEJIN PEHAPATUBHOI'O XOHAPOI'EHE3A
HA 7 CYTKH OKCIIEPUMEHTA

MopdomeTprdecKkie MoKa3aTeli or KI' p
Y nesbHBIA BEC XOHAPOLUTOB, Yo 10,67+3,54 3,71£2,29 0,002*
Y nenbHbIA Bec prOpo3HOIT TKaHH, % 41,89+9,76 48,86+11,68 0,27
Y aenpHbIA Bec XpsILLEBOro MaTpukca, % 45,11+£9,35 34,29+16,03 0,08
TomupHa rHIIdhepeHTHOro XpsIia, MKM 15,33+2.83 10,71+£2,14 0,004*
TomupHa npoymhepUpyIOIIEro XpsIa, MKM 77,78+£3,27 54,71+4,96 0,001*
TomupHa 1eUHITHBHOTO XPSIIa, MKM 38,56+3,84 22,57+2,88 0,001*
*TIpumeyanue. Y CTaHOBJIEHO JOCTOBEPHOE OTIMYHE MOKasarelnei mpu p<0,05.
3ona  mponudepupyromero  xpsm@a  ObUla  [OKa3aTelsX TONIIUHBI 30HBI  HHIUPPEPEHTHOTO

HauOonee BBIPAKEHHOH y Kpbic O0OMX Tpymi, ee
TOJILMHBI B OKCIIEPUMEHTAJIBHOM rPyIIIe COCTaBIsIa —
77,78+¢3,27 Mxm u 54,7144,96 ™MxM B Tpymme

KOHTPOJISI, paznuaus MEXIY MOKa3aTesIMu
CTaTUCTUYECKU 3HAYUMBbIE (p=0,001). B
SKCIIEPUMEHTAIILHON TpyMIe MOoKa3aTesd TOJLIUHBI
naguddepenthoro — 15334283  Mxm  u
nepUHUTUBHOTO  Xpsima —  38,56+3,84  MkM
MpeBaJiipoBajla CPaBHUTENIILHO C  IOKa3aTelsiMu
TPYIIIBI KOHTPOJIS, rae TOJILIMHA 30HBI

nHauQGepeHTHOro Xpsma cocrapisuia — 10,71£2,14
MKM, a JaepuHuTHBHOrO — 22,5742.88 MkMm. Ilpu
CpPaBHEHUHM HCCJIEIYyeMbIX JIaHHBIX B  IpyIIax
YCTaHOBIICHbI ~ JIOCTOBEPHBIE  pa3iMuMs, Kak B

xpstia (p=0,004), tak u nedunutusaoro (p=0,001).

AHanmmsupys Mop¢hoMeTpudecKue IoKa3aTel,
MOJTy4YeHHBIE Ha 14 CyTKH 3KCTIEpUMEHTa YCTaHOBIICHO,
YTO yJEeNbHBINH BEC XOHAPOIIMUTOB 3KCIIEPUMEHTAIEHON
rpymnel — 12,33+1,87 % 3HauuTeNnbHO NpeBBIIIAT
MoKasaTeny Tpymmel KoHTponsa — 5,14+1,86 %
(p=0,001) (tabn. 2). HampoTus, ynenbHBIN Bec
(¢uOpo3HOIl TKaHM OBUI JOCTOBEPHO BHILIE B IPYIIIE
KoHTpoist — 54,29+12,84 %, cpaBHUTENBHO C
MOKa3aTeJsIMA  SKCHEPUMEHTAIBHOH — TIpynmbl  —
38,89+2,71 % (p=0,02). YcTaHOBIEHO IOCTOBEPHOE
OTIMYMS TIOKa3aTeslel yIEeNBHOTO Beca XPSIIEBOTO
MAaTpHUKCa, KOTOPBI B JKCIIEHMEHTAJbHON TIpyIIe
coctaBmi — 49,56+10,67 % wu 34,71+15,78 % B rpynme
koHTposst (p=0,04).
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Tabiuma 2

MOP®OMETPHYECKHUE INOKA3ATEJIX PEHAPATUBHOI'O XOHAPOI'EHE3A
HA 14 CYTKH SKCIIEPUMEHTA

MopdomeTpruuecKie MoKa3aTelu ar KT p
Y enbHBIIA Bec XOHIPOIUTOB, Yo 12,33+1,87 5,14+1,86 0,001*
Y nenbHbIA Bec puOpo3HOIt TKaHu, %o 38,89+2,71 54,29+12,84 0,02*
Y esbHBIH Bec XPSIIIEBOro MaTpukca, % 49,56+10,67 34,71+15,78 0,04*
Tomuuna nHwMpQepeHTHOro Xpsillia, MKM 16,22+2,64 11,86+1,77 0,004*
Tomuuna npoimdepupyroniero Xpsiia, MKM 74,22+1,72 56,43+4,86 0,001*
TomuuHa 1eUHATHBHOTO XPSIIa, MKM 40,78+3,53 24.86+2,04 0,001*

*IIpumeuanue. Y CTAaHOBJICHO IOCTOBEPHOE OTIMYHME ToKa3areneit npu p<0,05.

B aKcnepuMeHTaJIbHOW Tpynme — IoKa3aTeln
TONMIUHBL 30HBI WHAH(GEpeHTHOro  Xpsma —
16,22+2,64 MxM, mpommdepupytomero — 74,22+1,72
MKM U geduruTHBHOTO — 40,78+3,53 3HAYUTEIHHO
MPEBHIIAIA  TIOKA3aTeNd KOHTPOIBHOW TPYIIBI —
11,86£1,77 MM, 56,43+4,86 MM u 24,86+2,04 MKM
cootBeTcTBeHHO (p<0,05).

Ha 21 CYTKH HCCIIEI0BaHUS B
OKCIIEPUMEHTAJILHOW TPYINIIE MOKa3aTelld YIeIbHOTO

Beca xoHapouuToB — 14,11+4,20 % wu xpsmeBoro
Matpukca — 55,22+11,49 mocTOBepHO NPEBHIIIATN
MOKa3aTenn KOHTPOJIBHOM rpymmsl — 6,29+1,50 % n
35,86+10,45 % cootBercTBeHHO (p<0,05) (Tabm. 3). B
KOHTPOJILHOH TPYIIE YCTAHOBICHO JOCTOBEPHO BEIIIE
MoKa3aTeln YHeTbHOro Beca (UOPO3HOM TKaHH,
KOTOpBIe cocTaBmid — 57,86+9,46 % u 30,67+13,62 %
B OKCICPUMCHTAILHOW TPYIIE, Pa3IUdHs MEXIy
MOKa3aTesIMK CTaTUCTHUECKH 3HaunMeble (p=0,003).

Tabauna 3

MOP®OMETPUUYECKUI MOKA3ATEJIM PEITAPATUBHOI'O XOHPOI'EHE3A
HA 21 CYTKH SKCIIEPUMEHTA

MopdomMeTpryecKre MoKa3aTelu or KI' p
Y nenbHbIA BeC XOHIPOIUTOB, Yo 14,11+4,20 6,29+1,50 0,001*
Y nenbHbI# Bec pudpo3HOi TKaHHU, %o 30,67+13,62 57,86+9,46 0,003*
Y nenbHBbII Bec XPSIIEBOrO MaTpukca, % 55,22+11,49 35,86+10,45 0,01*
Tomumna nHaMepeHTHOro Xpsliia, MKM 18,11+3,22 12,29+1,50 0,001*
Tomuumna nponmdepupyroniero Xpsiia, MKM 74,33£1,80 57,1443,39 0,0009*
TonmwHa 1eHUHUTHBHOTO XPSIIi[a, MKM 44,11+1,83 26,57+2,88 0,001*

*[Ipumedanue. YCTaHOBICHO TOCTOBEPHOE OTIIMYKE Tokazarenei mpu p<0,05.

3oHa  mponmdepupylomero  xpsma  Obuia
HanOosiee 3HaUMMOIl B 000X HCCIELyeMbIX IpyTIax.
B okcnepuMeHTaIBHON TpymIle TOJIIWHA  30HBI
nposmgeprupyromero xpsma cocrasisiia — 74,33+1,80
MKM, a B KOHTpOJbHOW Tpymme — 57,14£3,39 MkwM,
MEXIy II0Ka3aTesIMH YCTAHOBICHO CTATUCTHYECKH
3HAYNMBbIe pa3nuIus (p=0,0009). 30HBI
unauddepeHTHOr0 Xpsia U AeHUHUTHBHOIO TAKKE
JIOCTOBEPHO Oo0Jiee BBIPAKEHBI B 3KCIIEPUMEHTAIBHON
rpymme  (18,1143,22 mMxm u  44,11+1,83  Mkm)
CPaBHHTEIBHO C  TIOKa3aTelsIMH  KOHTPOJILHOM
(12,29+1,50 mxm u 26,57+2,88 mxm) (p<0,05).

B oskcnepumeHransHOM rpymme k 28 cyTKaM
SKCHEpUMEHTa  MOKa3aTeldd  YAEIbHOTO  Beca
XOHIPOUUTOB cocTaBisuin  — 16,33+3,61 % B
SKCHEepUMEHTaNbHOM rpynne u 7,14+0,69 % B rpymnmne
KOHTPOJISI, IPY CPaBHEHUH ITOKa3aTee yCTaHOBJICHO
noctoBepHoe pasnuuue  (p=0,0009) (tabm. 4).
VYnenoHblii Bec (HUOPO3HON TKAaHW B KOHTPOJILHOM
rpynmne — 55,43+13,14 % 3HaUMTENBFHO MpPEBBIIIAT

MOKa3aTeNy  SKCIICPUMEHTAJIBHOW  TIpymmsl — —
21,67+8,97 % (p=0,002), HaIpOTUB, B
JKCHEpUMEHTANbHOM rpymme — 61,56£9,99 %
YCTaHOBJICHO  JOCTOBEPHO  BBICIIME  ITOKa3aTesIn

YIENIBHOTO Beca XPSIEBOr0 MaTPUKCA, CPABHUTEILHO
C MOKa3aTeJsiIMU TPymibl KOHTposst — 37,43+13,04 %
(p=0,003).

Tonmmua 30HBI MHANGQEPEHTHOTO XpsAlla B
JKCIIEPUMEHTANIbHOM Tpynine cocraBuia — 19,56+3,50
MKM, B TpyIe KOHTPOJISI IOKa3aTelH JOCTOBEPHO
ormuyaimmch — 13,14+0,90 mxm (p=0,001). TommuHa
30HBI nposudepupyromero Xpsima B
SKCHEPUMEHTANBHON rpynmne — 78,89+2,42 MkM Taxoke
JIOCTOBEPHO IIpEBBIIIANA II0Ka3aTeln KOHTPOJIBLHON
rpymnsl —  59,144£2.27  wMrMm  (p=0,001). 3ona
JNe(UHUTHBHOTO XpsIla B SKCIIEPUMEHTAIBHON rpyTIe
coctaBisiia — 46,22+1,72 mkm u 29,14+2,48 Mkm B
KOHTpOJbHOU rpymnme. IIpu cpaBHeHUM noOKa3aTesel
TOJIIMHBI 30HBI IEPUHUTHBHOTO XPsIlla YCTAaHOBICHO
JIOCTOBEPHBIE pa3nuuusi Mexay rpynmamu (p=0,001).
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Tabnuua 4

MOP®OMETPUUYECKHI NOKA3ATEJIM PEITAPATUBHOI'O XOH/IPOT'EHE3A
HA 28 CYTKH SKCIIEPUMEHTA

Mopdomerpuueckue noxkasareni or KT p
Y eIbHBIA BeC XOHIPOIUTOB, Yo 16,33+3,61 7,14+0,69 0,0009*
Y nenbHbI Bec pubOpo3HOii Tkanu, % 21,67+8,97 55,43+13,14 0,002*
Y enbHBIIA Bec XPSIIEBOro MaTpukca, % 61,56+£9,99 37,43+13,04 0,003*
Tomumna nHaM(epeHTHOro Xpsliia, MKM 19,5643,50 13,14+0,90 0,001*
Tomumza npomdepupyromnero Xpsia, MKM 78,89+£2,42 59,1442,27 0,001*
TonmwHa TeHUHUTHBHOTO XPsIIifa, MKM 46,22+1,72 29,1442 48 0,001*

*IIpumeuanue. Y CTaHOBJICHO JIOCTOBEPHOE OTIIMYHME ToKasarenei npu p<0,05.

[TyreM mnocTpoeHust M aHanM3a HWHTEPBAJIBHBIX
JVUHAMHYIECKUX PSANOB y KPBIC 3KCICPUMEHTAIbHON
TPYINBI HA MPOTSXKEHUH HCCIICIOBAHMS YCTaHOBICHO
YBEIHMUYCHUE MoKazaTenen YIENBHOTO Beca
XOHIpOUXTOB B 1,53 pasa, yAeIbHOTO Beca XpSIIEBOro
MaTpukca — B 1,36 pa3 (Tabum. 5). 3HaueHHs yAEIBHOTO
Beca (pUOpPO3HOI TKaHW HATPOTHB CHH3WINCH B 1,93

pasza. Takum obpazom, noJt BIIUSIHUEM
ME3CHXHUMAJIbHBIX CTBOJIOBBIX KIJICTOK YCTAaHOBJICHO
MOJIOKUTEIBHYI0  TEHJACHIMI0O B  (HOPMHPOBaHUU

XpSILIEBOI TKAHU W OTPHULATENBHYIO — B 00pa30oBaHUU
¢ubposnoit. Ilpu cpaBHeHUH MOPGHOMETPUICCKUX
ToKa3aTesel yienbHOro Beca XouaporuTos (p=0,006),
ymenpHOTO Beca QuOposHoit TkaHu (p=0,003) wu
yIeTBHOTO Beca XpsmeBoro Matpukca (p=0,02)
MONYyYCHHBIX ~ Ha  TNPOTSDKCHWH  OKCIIEPHMEHTa
YCTaHOBIICHO IOCTOBEPHOE UX pazinune. AHAIMZHUPYS
MOKa3aTedd YAETbHOTO Beca  XOHIPOLUTOB U
YIIEJIBHOTO Beca XPSIIIEBOT0 MaTPHKCa ¢ yI€TOM CPOKa
UCCJIEJIOBAaHMSI ~ YCTAHOBJIGHO  HAM4YMe  MNPSMOM
KOPPEJSIMOHHON CBsi3u cpenner cuibl (1=0,4931,
p=0,00002 u 1=0,4154, p=0,0004 coOOTBETCTBEHHO)
MEXAy II0Ka3aTelsiMH, 4YTO CBHJIETENLCTBYET O
JIOCTOBEPHOM YBEJINYEHHH HCCIIEyEeMBbIX TIOKa3aTenei
Ha TMPOTSDKEHWU DKCTIEpUMEHTa. MexXay 3HaueHHSIMHU
ylIenpHOTO Beca (uOpPO3HOW TKAaHM M CPOKOM

UCCIIEIOBAHMSI  YCTaHOBJICHO HAIW4uWe OOpaTHOM
KOppEISIIIUOHHON cBs3u cpemnedt cmibl (1=0,4920,
p=0,00002), d9TO YyKa3pIBaeT Ha JIOCTOBEpPHOE
CHI)KGHHE TIIOKa3aTeslieil C yBEIMYEHHEM CpOKa
HaOJIONEHU.

OreHnBast N3MEHEHHS OTJEIBHBIX 30H XPSIIEBOM
TKAHH Yy KpbIC  OKCHEPHUMEHTAIBHONH  TPYIIIBI
YCTaHOBIICHO YBEIHYCHHUE TOJIIL[HBI 30HBI
unguddepentoro xpsima B 1,28  pa3, 30HBI
nponudepupyromero xpsma — B 1,01 pas, 30HBI
nedunuTHBHOTO Xpsima — B 1,20 pa3. [Ipu cpaBHeHnn
HoKazaTejed TOJIIMHBI 30HBI HMHAU(PHEPEHTHOTO
xpsa (p=0,03), 30HBI HPOTUPEPUPYIOIIETO Xpsilia
(p=0,007) u 30HBI neduaUTHBHOTO Xpsma (p=0,0002)
YCTaHOBIICHO IOCTOBEPHBIC PA3ININs IPH H3MEPEHUIX
B pa3HbIe neproasl HabmoneHus. Kpome Toro, mexmy
CPOKOM HaOJIONCHHS U II0Ka3aTeJsIMH  TOJIIUHBI
naguddepertHoro  xpsama  (1=0,4185, p=0,0003),
nepuauTHBHOTO  Xpsama  (1=0,6203, p<0,00001)
YCTAaHOBJIEHO HAJIMUYUE IPSAMON KOPPEJIALUOHHOU
CBSI3M  CpEJHEl CHJIbl, CBUIETEIbCTBYIOIIEH O
JIOCTOBEPHOM YBEJIMYCHUH nokasaresnei c
yBeJIMYeHUEM Iepuoja HaOmoneHus. JloctoBepHOro
YBEJIMYEHUs] TOJIIMHBI 30HBI MPOJIU(PEPUPYIOIIETO
Xpsillia Ha MIPOTSHKEHUH SKCIIEPHIMEHTA HE YCTaHOBIJICHO
(t=0,09, p=0,44).

Tabmuma 5

JUHAMUKA UBMEHEHUA MOP®OMETPUYECKHUX ITIOKA3ATEJIN PEITAPATUBHOT'O
XOHJIPOT'EHE3A SKCIHEPUMEHTAJIbHOM I'PYIIIBI

ITokazarenu 7 cyTKH

14 cytku

21 cytku 28 cyTKH p

VY nenbHbI Bec

+
XOHJIPOLUTOB, %o 10,67+£3,54

12,33+1,87

14,1124.20 16,3343,61 0,006*

VY nenbHbI Bec

¢GhubposHoi TKaHH, Yo 41,89+9,76

38,89+2,71

30,67+13,62 21,67+8,97 0,003*

VY nenmbHbIM Bec
XPSIIEBOTO MaTpPHKCa,
%

45,114£9,35

49,56+10,67

55,22+11,49 61,56+9,99 0,02*

TommuHa 30HBI
nHIA(GGEPEHTHOTO
XpSIIa, MKM

15,3342,83

16,2242,64

18,11£3,22 19,5643,50 0,03*

TosmmHa 30HbBI

npohEPUPYIOIIETO
XpAIla, MKM

77,78+3,27

74.2041,72

74,33+1,80 78,89+2.42 0,0007*

TomumHa 30HbI
Je(hHHUTHBHOTO
XPSIIIa, MKM

38,56+3,84

40,78+3,53

44,11%1,83 4622+1,72 | 0,0002*

*TIpumeuanue. Y CTAaHOBICHO IOCTOBEPHOE OTIHYHMe moKasareieii mpu p<0,05.

OHGHI/IBaﬂ I10Ka3aTein KOHTpOJ’ILHOﬁ rpynribl Ha
IIPOTAKCHUHN DKCIICPUMEHTA YCTAHOBJICHO YBCIIMYCHUC

rokasarejel yneiabHoro Beca XOHApouuToB B 1,92
pasa, yaensHoro Beca GpuOpo3Hoit Tkanu —B 1,13 pa3 u
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YAEIBHOTO Beca XpduieBoro martpukca — B 1,09 pas
(tabn. 6). Tarxke OTMEYEHO YBEIMYECHHE TOJIUHEI
unguddepenTooro xpsma B 1,23 pasa, 30HBI
nponudepupyromero xpsima B 1,08 pa3 u 30HBI
nedunutTuBHOrO Xpsimma B 1,29 pas. [Ipu cpaBHeHHH

MOp(HOMETPUYCCKUX TOKAa3aTeNeH, MOJIYYCHHBIX Ha
MPOTSHKEHUU UCCIIEI0BaHHUS YCTaHOBIICHO
JIOCTOBEPHOE pa3jiMuMe 3HAYCHUH YAEIbHOTO Beca
xouapouuToB  (p=0,02) ©®  TONIIMHBI  30HBI
nebunutuBHOTO Xpsimia (p=0,005).

Tabnuma 6

JAUHAMUKA UBMEHEHUA MOP®@OMETPUYECKHUX ITIOKA3ATEJIM PEITAPATUBHOI'O
XOHJPOTEHE3A KOHTPOJIBHOU I'PYTIIIbBI

Tlokazarenu 7 CyTKH

14 cyTtku

21 cyTkH 28 cyTKH p

V nenpHbBIN Bec

XOHJIPOITUTOB, % 3,71£2,29

5,14+1,86

6,29+1,50 7,14+0,69 0,02*

V nenpHbBIN Bec

¢ubpo3HOH TKaHH, Yo 48,86+11,68

54,29+12,84

57,86+9,46 55,43+13,14 0,44

V nenpHbBIN Bec
XPSIIEBOTO MaTpPHKCa,
%

34,29+16,03

34,71£15,78

35,86+10,45 37,43+13,04 0,83

TosmiuHa 30HbI
nHdGepeHTHOro
Xpsilia, MKM

10,7122,14

11,86+1,77

12,29+1,50 13,14+0,90 0,11

TommyHa 30HbI

TPOTU(EPHPYIOIIIETO
XpsIla, MKM

54,71+4,96

56,43+4,86

57,14+3,39 59,14+2,27 0,25

TomnmHa 30HbI
JeOUHUTHBHOTO
Xpsillia, MKM

22,57+2,88

24,86+2,04

26,57+2,88 29,14+2.48 0,005*

*TIpumeuane. Y CTaHOBJIEHO JOCTOBEPHOE OTIHUME MoKasareneit mpu p<0,05.

AHanm3npyst ©I3MEHEHU TOKa3aTeseil yAenpHOro
BECa XOHJPOIWTOB C YYETOM CpOKa HCCICAOBAHUS
YCTaHOBJICHO HaJIW4YHe TPSIMOH KOPPENSIMOHHON
cBi3n  cpemHert  cmmel  (1=0,5120, p=0,0001)
CBUJICTENILCTBYIONIEH O JOCTOBEPHOM YBEJINYEHUHU
HCCIEAyeMOTO  TOKa3aTelns  Ha  NPOTSHKEHUH
HKCHEPUMEHTa. MeXay CpPOKOM HCCIEOBaHUS U
MOKa3aTeIsIMA YAETbHOTO Beca (GHUOPO3HOW TKaHH,
YAETBHOTO Beca XPSIIEBOTO MaTpPHKCa JTOCTOBEPHOU
KOpPPEISIIOHHOH CBs3U He 3adukcupoBano (1=0,2101,
p=0,12 u 1=0,1293, p=0,33 COOTBETCTBEHHO).
JlokazaHO JOCTOBEpPHOE YBEIMUYEHHE MOKa3aTeiei
tomuuHel  wHAH(deperTHOrO Xpsma  (1=0,3979,
p=0,003), npomudepupyromero xpsma (1=0,3295,
p=0,01) wu nmepuruTHBHOrO xpsma (1=0,5718
p=0,00002) Ha POTSHKEHUHN UCCITIETOBAHUSI.

BbiBoABI U NIpeAJIOKeHNS.

Takum o0pa3om, B IKCHEPUMEHTAIFHON MOJENH
OCTPOTO MOBPEKICHUS XPSIIEBOH TKAHNU yCTaHOBJICHO
JOCTOBEPHOE yITy4IIeHue MOp(HOMETPUIECKHX
MoKa3aTeJIeld pemapaTUBHOTO XOHIpOTeHe3a TIOof
BIIMSTHUEM ME3E€HXHMAIBHBIX CTBOJIOBBIX KIIETOK.

B skcnepuMeHTanbHO rpynmne Ha MPOTSHKEHHH
UCCIIEI0BaHUs YCTaHOBIIEHO JIOCTOBEPHOE
YBEJIIMYEHUHN nokasatenen YAEIBHOTO Beca
XoHApouuToB B 1,53 pa3za, XpsIeBoro MaTpukca — B
1,36 pa3, Ha QoHE JOCTOBEPHOTO CHIDKCHHUS
MoKa3aTesel yienbHoro Beca Gudpos3noi Tkanu B 1,93
pasa.

Taxxe mox  BIAMSHHEM  ME3CHXMMAaJBHBIX
CTBOJIOBBIX KJIETOK YCTAHOBJIEHO MOJIOKHUTEIbHYIO
TEH/ICHIIHIO YBETUYEHUS TOJIIIUHBI 30HBI
nguddepenThoro  xpsima B 1,28  pas, 30HBI
npoimudepupyroniero xpsma — B 1,01 pa3, 30HBI
neduauTHBHOTO Xpsima — B 1,20 pas.
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SEVERITY PREDICTION AND COMPLICATIONS RISK IN PATIENTS WITH ACUTE
ALIMENTARY PANCREATITIS TAKING ACCOUNT OF GENE PRSS1 POLYMORPHISM

Aeoocwves IOpint Bonooumuposuu

00KMOP MEOUUHUX HAYK, 3A8I0Y6AY PEHMEeHOXIPYPIUHUM GIOOLIEHHAM
Y “Incmumym 3azanvnoi ma Hegiokiaonoi xipypeii im. B.T. 3aiiyesa HAMH Yxpainu”,

Xapxis, Ykpaina
Ilanvkie Kamepuna Muxaiiniena

acucmenm Kageopu eHOOCKONIUHOI ma cepyedo-cyOuHHoT Xipypaiil
Binnuyvrkoeo nayionanvrhozo meouunozo ynieepcumemy imeni M.1. ITupozosa,

Binnuys, Ykpaina
Yemumenko Onena Cepeiiena
acucmenm xKageopu aHamomii 1oOUHU

Hayionanvrnoeo meouunozo ynisepcumemy imeni O.0. Boeomonvys

IMPOTI'HO3YBAHHS BA’KKOCTI HEPEBIT'Y TA PU3UK PO3BUTKY YCKJUIAJJTHEHbD ¥
HAIIEHTIB 3 TOCTPUM AJIIMEHTAPHUM ITAHKPEATUTOM 3 YPAXYBAHHSM
MOJIMOP®I3MY I'EHA PRSS1

Summary. 70 patients with acute alimentary pancreatitis, 48 (68.57 %) men and 22 (31.43 %) women were
examined. Mean age 45.4+13.87 years. By analyzing genetically determined factors, a significantly higher
frequency of mutational status of the PRSS1 gene was established in patients with severe acute pancreatitis (p = 0.01)
and complicated course (p = 0.04). The predicted higher chances of forming a severe course in patients with the
presence of mutation of the PRSS1 gene (OR = 3.70; CI (1.35-10.13), p=0.008), and its absence are associated
with a reduced risk of complications (OR =0.16; CI (0.03-0.85), p=0.01). The study proved the high
informativeness of the identification of the mutational status of the PRSS1 gene in patients with acute alimentary
pancreatitis regarding the prediction of the inflammatory process severity and the risk of developing a complicated

course.
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Anoranis. O6crexxeHo 70 XBOpPHX 3 TOCTPUM aJliMEHTapHUM NaHKpeaTHuToM, 48 (68,57 %) 4onoBikiB Ta 22
(31,43 %) xinok. Cepenniii Bik 45,4+13,87 pokiB. 1llinaxom aHallizy '€HETHMYHO IETEPMIiHOBAaHMX (DaKTOPIB
BCTaHOBJIEHO JOCTOBIPHO BHILly YacTOTY MyTaliiHoro crarycy rena PRSS1 y marieHTiB 3 BaKKuMH (opMamu
rocrporo nankpearury (p=0,01) ta ycknagnenum nepebirom (p=0,04). JloBeaeHO MPOTrHO30BAHO BHILI LIAHCH
(opMyBaHHS BaKKOTO Mepediry y marieHTis 3a HasBHOCTI MyTauii rea PRSS1 (OR=3,70; CI (1,35-10,13), p=0,008), a ii
BiJICYTHICTb acoLlifi0BaHa 31 3HIKCHUMHE PH3UKOM po3BUTKY yekiaaueHs (OR=0,16; CI (0,03-0,85), p=0,01). B pe3ynbrati
JIOCTI/DKEHHS JTOBEIECHO BHUCOKY iH(OpPMAaTHBHICTH imeHTH(]iKamii MyTariiiHoro cratycy rema PRSS1 y mamieHTiB 3
TOCTPAM aJIMCHTAPHUM TTAHKPEATHTOM O[O0 TPOTHO3YBAaHHS BAKKOCTI Mepediry 3amaibHOTO TPOIeCcy Ta PH3HKY

PO3BHUTKY YCKJIaHEHOTO Tiepediry.

Key words: acute alimentary pancreatitis, polymorphic variants of PRSS1 gene, mutational status of PRSS1

gene, complicated course, severity.

Kurouosi cnosa: zocmpuil nankpeamum animeHmapHozo 2ene3y, nonimopgui eapianmu cena PRSS1,
mymayiunui cmamyc eena PRSS1, yexnaouenuii nepebie, cmynins easxckocmi.

ITocranoBka npooJieMu. IIpobnema
JIarHOCTUKH, BHOOpPY MeETOAy  JIIKyBaHHS  Ta
Npo(diTaKTUKH TOCTPOTO aTIMEHTAPHOTO MaHKPEATUTy
€ OIHI€I0 3 HAWOUIBPII CKIATHUX Ta aKTyalbHHX B
cy4acHill ypreHTHiit abmoMiHanbHi# Xipyprii [3, 4, 10].
3HayHAN iHTEepec HAYKOBIIIB Ta MPAKTHIHHUX JIiKapiB
O0OyMOBJIEHHH HEYXWJIBHAM 3pDOCTAHHSIM YacTOTH
BUIAJKIB TOCTPOrO MAaHKPEATHTy alTIMEHTapHOTO
TeHe3y Ta Horo AecTpyKTHBHUX (opM 30kpema [2, 11].
OOpaHHsT ONTHUMAaNbHOI TAKTUKU JIKYBaHHA Ta
MOMNepeHKEHHS PO3BUTKY YCKJIaJIHEHb MOXKJIMBI JIUIIE
Ha OCHOBI paHHbOI MIarHOCTUKH 3aXBOPIOBAHHI,
BU3HAUEHHS Horo (hopMHu Ta INTMOMHH JECTPYKTHBHHUX
3MiH B 3amo3i.  HeoOXximHum €  perenbHE
3araJbHOKJIIHIYHE OOCTE)KCHHsI TNallieHTa Ta OLliHKa
CTPYKTYpHO-()YHKIIOHAIFHOTO CTaHy MiJILTYHKOBOI
3aJ7103u. BiZicyTHICT TOBEACHNX KITIHIKO-Ta00paTOPHUX
KpHUTEPIiB PaHHBOI 1IarHOCTHKN (POPMH, IPOTHO3YBaHHS
Ba)KKOCTI Tepediry Ta po3BHTKY YCKJIaHEHb TOCTPOTO
ATIMEHTAapHOTO TAHKPEAaTHTY IIPUBEPTaE OCOOJIMBY
yBary Ta BHUBOAWTH MpoOJieMy B psii THX, LIO
NOTPEeOYIOTh MEPIIOYEProBOro BUpilleHHs [5, 7, 12].

AHaJii3 ocTtaHHiX AocjaigkeHb i myOJikamii.
OnHUM 13 HaWOUIBII CyYaCHMX METOJIB BHBYEHHS
ocoOnMBOCTEel Tmepediry TOoCTPOro MaHKPeaTuTy €
JIOCJIIJDKEHHS] TEHETUYHO JIeTepPMiHOBaHUX (DAKTOPIB.
Ha croromni yxe ineHTH()IKOBAHO PSI MyTamid, SKi
00YMOBJIOIOTh CXWJIBHICTB JI0 PO3BUTKY T'OCTPOTO
na"kpeaTtuty [6, 8]. HaiimommpeHimor € Myraris B
reHi kartioHHoro tpurcuHoreny — PRSS1, wgacrora
ineHTHdiKamii skoi craHOBUTH 68-81 % y xBOpHX i3
3anajJbHUMHU 3aXBOPIOBAHHIMH IiIIIITYHKOBOI 3aJI03H.
I'en PRSS1 3abe3nedye CHHTE3 OCHOBHOI CKIIaJ0BO1
3arajJbHOTO TPUICHHOTEHY IMIANUIYHKOBOT 3a03u —
TpurncuHoreny 1. JloBeaeHo, mo myTtanis B reHi PRSS1
MOJIETIIYE TpOLEC ayTOaKTHBAlil TpUIICHHA B
MiIITyHKOBIH  3amo3i [8, 9]. Bmacmimok wyTarii
TPUIICHHOTEH CTa€ CTIHKUM JI0 ayToNi3y 1 Tijajsirae
OinbII JIETKil ayTOaKTHBALlil, IO MPOBOKYE PO3BHTOK
TEeHETHYHO 00YMOBJIEHOTO TOCTPOTO MTAHKPEATHTY.

[lenerpantHicTh reHa cTaHoBUTH 80 %, 1m0
CBIIYMTH TPO BIACYTHICTH KIIHIYHHUX TMPOSBIB
nankpeatuty 'y 20 % oci®6 3 imeHTH(IKOBaHOIO
MmyTamiero rea [6, 9]. Takum dYHHOM, ICHYIOTBH
JIOJATKOBI TEHETHYHO JeTepMiHOBaHI (axTopw, SKi

BOJIOAIIOTh  MPOTEKTUBHUMH  BJIACTHBOCTAMH Yy
¢yaKmioHyBaHHI  3amo3m.  JloBemeHMH  3B'S30K
HasBHOcTI Mytanii B reni PRSS1 3 wactumu

pPELMMBYIOYMMH aTakaMH TOCTPOrO IaHKPEaTHTY,
MiJIBUIIEHUM  PHU3UKOM  PO3BUTKY  XPOHIYHOTO
MAHKPEAaTUTy, MaHKPEaTHYHOTO MapeHXiMaTO3HOTO
KanbIM(iKyBaHHS Ta paKy MiANUIYHKOBOI 3amo3m [1,
8].

BupinenHs HeBupilleHMX paHilmle YacTHH
3arajbHoi  mpooJieMH. 3HAaYEHHS  TIEHETHMYHUX
YUHHHUKIB Yy PO3BHUTKY 3alajbHOTO IIPOLECY B
MANUTYHKOBIH 3271031 OMMUCaHO B YHCICHHUX Po0OTaX,
OJTHAaK 3B’S30K MYTaliiHOTIO CTaTyCy 3 ypaxyBaHHSIM
BOXKOCTI Iepediry Ta pO3BUTKOM  YCKJIaJHEHb
3aJIMIIAETHCS. HEBUBYCHUM. [IpOTrHO3yBaHHS BajKKOCTI
nepebiry rocTporo ajgiMEHTapHOrO MaHKPEaTHTy Ha
paHHIX eTamax [O3BOJIUTH TIOTEPEIUTH PO3BUTOK
YCKIaJHeHb Ta 3HU3MTH YacTOTy He3aJI0BUIbHHX
pe3ynbTaTiB JIiKyBaHHSI. TakuM YMHOM, BH3HAYCHHS
poJi MYTaIifHOTO CTaTyCcy B SKOCTI MpPEIUKTOpa
Ba)XKOTO UYM YCKIAQIHEHOrO IIepediry rocTporo
MTAHKPEATHUTY € aKTYaJIbHUM Ta MOTPedye MoJabIIoro
BHBYCHHS.

Hinb crarri. BusHauuty ponb nonmimMopdizMy reHy
PRSS1 y mnporHo3yBaHHi CTYIEHSI BaXXKOCTi Ta
PO3BUTKY  YCKJIaJHEHOro  mepediry  rocTporo
MaHKPEaTUTy aTiMEHTapHOTO TeHe3Yy.

Buxnanenns OCHOBHOT'O Marepiay.
IIpoBeneHo kxommiekcHe obOcTexeHHs 70 XBopux 3
TOCTPUM  JTIMEHTApHUM  ITTaHKPEaTUTOM,  SIKi
mepe0yBalu Ha JIKyBaHHI B XipypriYHOMY BiIIiUICHHI
Binanmekoi oOmacHoi KkimiHiYHOT JikapHi imeHi M. L
[uporosa 3a mepiog 2014-2017 pokis. CepenHiit Bik
oOcTexxeHHX  cTaHOBUB  45,4+13,87 pokiB. VY
JOCIiKYBaHy Tpyny Bikmodeno 48 (68,57 %)
4010BiKiB Ta 22 (31,43 %) xiHOK. J[iarHOCTHYHI eTamnu
1 TakTHKa JIKyBaHHSI YCiX TMAaIi€HTIB TPyIH
BiJINIOBiJaJT BUMOTaM KJIiHIYHOTO IIPOTOKOTY HAaTaHHS
MEIMYHOI ~ JONOMOTM  XBOPHUM 3 TOCTPHUM
MaHKpeaTUuToM, 3rimHo Hakazy MO3 VYkpaiau N 297
Bix 02.04.2010 p.

3 ypaxyBaHHSAM BaXKOCTI mepediry rocTporo
IIMEHTapHOTO MAHKPEaTUTy cepe]] 00CTeKeHNX O0YIIo
copmoBano 3 rpynu — y Oinbiocti — 34 (48,57 %)
XBOpUX BCTQHOBJIEHO BaXXKHMH Mepedir TrocTporo
nankpearury, y 25 (35,72 %) — cepenHiii cTymiHb
Baxkocti, me y 11 (15,71 %) — nerkuii. [lomaTtkoBo
O0yno copmMoBaHO TpymH 3 ypaxyBaHHSM HasBHOCTI
YCKJIaIHEHb. BaxxicTp nepediry rocTporo
MAHKPEaTUTy Ta HasIBHICTb YCKJIaTHeHb
BCTAHOBJIFOBAJIM 3 JIOTIOMOTOIO Kiacudikarii ATiaHTa
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(2012 p.) [3]. VYcknaguenuii mepebir TrocTporo
NaHKpeaTHTy 3aikcoBaHO y MepeBakHOI OLIbIIOCTI —
59 (84,29 %) xBopux rpynu, y pewt — 11 (15,71 %)
MAIIEHTIB Tepebir MaB HEYCKIaJHeHWH Xapaktep. B
CTPYKTYpl YCKJIJJHCHb HAWBWIILY YaCTOTYy MAITH MiCIICBi
aCeNTHYHI YCKIaaHeHHs], sKi 3adikcorano y 59 (84,29 %)
narienTis, y 35 (50,0 %) XBopuxX BCTAHOBIECHO MICIIEBI
THiHHI ycknagaeHHs, me y 3 (4,29 %) miclieBi BTOpHHHI
yckmagaeHHs . CHCTeMHi yCKIIaAHEHHS CIIOCTepiranucs
y 31 (44,29 %) obcTeskeHoro TPyIH.

VYcim mamieHTaM  06cTeXyBaHOI Tpymu  Oyio
BUKOHAHO BH3HAYCHHS IONIMOP(HUX aneneil TeHiB
PRSS1. Tenmomna JIHK  excrparyBamace i3
MOHOHYKJIEapiB nepudepuaHoi KpOBI 3

BUKOpHCTaHHAM Habopy [uist Buainenns JJHK Gene Jet
Whole Blood Genomic DNA Purification Mini Kit
(Thermo  Scientific, CIHIA) 3rigHo  iHCTpYKIil
BupoOHuKa. [lyist inenTudikanii nomiMophHUX anenei
rena PRSS1  BukopucroByBamu  amintidikarito
BIMIOBITHOT ~ JUISHKA TE€HY  METOJOM  alielib-
criermdivnoi TVIP (mapaneabHO TPOBOMIIM [IBI peakiiii
amrutiikamii — 3 ABOMa TMapamy ajenb-Crienu(iTHIX
TpaiiMepiB) B PEXKUMIi PEabHOTO Yacy 3 BUKOPHCTAHHIM
KOMIUIEKTY peareHTiB 3a Merommkoro SNP-ekcrpec-PB
(JIutex, P®). Ammumiikamiro MpOBOIIIN HA TIPHIIAMIIL
“iCycler 1IQ5 (BioRad, CIIIA). Pexxum amromidikarii:
930C, 1 xB; 35 nuxmis: 930C, 10 c.; 640C, 10 c.; 720C,
20 c.

Tabuuus 1

XAPAKTEPUCTUKA NOJIMOP®HUX BAPIAHTIB I'EHA PRSS1 ¥ TALIEHTIB 3
YPAXYBAHHSAM BAKKOCTI HEPEBITY 'OCTPOI'O AIIMEHTAPHOI'O ITAHKPEATUTY

CrTymiHb BaXXKOCTI
T'enetnunuii cratyc P
JIETKUi cepenHiii BaYKKHIH
RR 9 (81,82 %) 14 (56,0 %) 11 (32,35 %) 0,01*
RH 2 (18,18 %) 10 (40,0 %) 11 (32,35 %) 0,44
HH 0 1(4,0%) 12 (35,30 %) 0,002*
RH+ HH 2 (18,18 %) 11 (44,0 %) 23 (67,65 %) 0,01*

*[Ipumitka. BcTaHOBIEHO IOCTOBIPHY BIIMIHHICT MTOKa3HUKIB pu p<0,05.

[InsgxoM aHamizy TE€HETHYHO MACTEPMIHOBaHHX
(axropiB BincytHicTh Mytamii reHa PRSS1 (R122R)
3ycTpivanacs y OuibIiocti XxBopux 3 sierkum — 9 (81,82
%) Ta cepenHim cTyneHeM BaxkkocTi — 14 (56,0 %) ta'y
11 (32,35 %) mamienTiB 3 BakkuM mepebirom (tabdam. 1).
[Tpu nopiBHSHHI YaCTOTHUX ITOKA3HUKIB BCTAHOBIICHO
JIOCTOBIpHY BiIMIHHICTh MiX pesyibratamu (p=0,01).
I'omo3urorHi Ta rerepo3urotHi wmytamii PRSS1
(R122H), (H122H) 3yctpivamucst y  OiipmiocTi
namieHTiB 3 BaxkuM — 23 (67,65 %) Tta cepenHim
cryneHeM Baxkocti — 11 (44,0 %) rocrporo
nankpeatuty Ta y 2 (18,18 %) xBopux 3 serkum
nepediroM, pi3HHULS MiX TTOKa3HUKAMH CTATUCTHIHO
3HaunMa (p=0,01). Kpim Toro, y marieHriB 3 BaXKUM
mepebiroM 3 JOCTOBIPHO  BHINOK  YacTOTOIO

3ycTpivanacs rerepo3urorna myraiis PRSS1 (H122H)
(p=0,002).

B mopanbmoMy OLIHIOBAIM YacTOTy MyTaLiffHOro
CTaTycy y Ipynax NALI€HTIB 3 ypaxyBaHHSIM PO3BHTKY
yexiagaeHb  (tabm.  2). Y OUIbIIOCTI  XBOpUX 3
HEYCKJIQJJHCHUM TepediroM ToCTporo MaHKpeatuty — 9
(81,82 %) myrariii rena PRSS1 (R122R) ne 3yctpivammcs,
BIJICYTHICTh MyTallil JaHOTO TeHy criocTepiranacs i y 25
(42,37 %) nmamieHTiB 3 YCKIaJHEHMM Hepedirom,
BIAMIHHICTp MDK IOKAa3HHMKAMH CTATUCTUYHO 3HAYMMa
(p=0,04). 'omozuroTHI Ta rerepo3urotHi mytarii PRSS1
(R122H), (H122H) 3yctpivamucst y OLIBIIOCTI MAIEHTIB 3
YCKJIATHEHUM TIepeOiroM TOCTPOrO MaHKpeatuty — 34
(57,63 %) Ta'y 2 (18,18 %) XBOpHUX 3 JIETKUM Tiepedirom,
PI3HML MDK ITOKa3HMKaMH CTaTHCTHYHO —3HAYMMa
(p=0,04).

Tabmums 2

XAPAKTEPUCTHUKA NOJIMOP®HUX BAPIAHTIB 'EHA PRSS1 Y NALIEHTIB 3
YPAXYBAHHSAM PO3BUTKY YCKUIIAJJHEHDb 'OCTPOI'O AIIMEHTAPHOI'O ITAHKPEATUTY

[epebir 3axBOprOBaHHS
I'eneTnunuii craryc p
HEYCKJIaJJHEHUI YCKJIaIHEHUM
RR 9 (81,82 %) 25 (42,37 %) 0,04*
RH 2 (18,18 %) 21 (35,59 %) 0,37
HH 0 13 (22,04 %) 0,25
RH+ HH 2 (18,18 %) 34 (57,63 %) 0,04*

*[IpumiTka. BcTaHOBIIEHO TOCTOBIpHY BiAMIHHICTB MMOKa3HUKIB nipu p<0,05.

HasiBHiCTP TOMO3WIOTHHX Ta TI'eTEPO3UTOTHHX
myTtauid PRSS1 (R122H), (H122H) acouiiioBana 3
JOCTOBIPHO BHIIMM PH3UKOM PO3BUTKY Ba)XKOI'O
nepebiry rocrporo nankpearury (OR = 3,70; CI (1,35-
10,13), p = 0,008) Ta HIKYKMH IAaHCAMH (HOPMYBAHHS
nerkoro nepe6iry (OR = 0,16; Cl (0,03-0,85), p = 0,01)
(Tabs. 3). Y marmi€eHTiB 3 BiJICYTHICTIO MyTalil B I'eHi
PRSS1 (R122R) BCTaHOBIEHO MOCTOBIPHO BHILKIA

PHU3MK JIETKOTO Iepediry TrocTporo ajxiMeHTapHOTrO
nankpearury (OR = 6,12; Cl (1,18-31,75), p = 0,01) ta
HIDKYI AHCH po3BHUTKY Baxkkux ¢opm (OR = 0,27,
Cl1(0,10-0,74), p =0,008). HassuicTts
romo3urotHux mytanin PRSS1 (H122H) nos’s3ana
31 3HIKEHHSIM PU3UKY PO3BUTKY CEPEAHBOTO CTYTIEHS
Baxkocti (OR = 0,12; CI (0,01-0,98), p = 0,01) Ta
BHIIMMHM  [aHcaMH  (QOopMyBaHHS  TOCTPOTO
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MaHKpeaTUTy Baxkkoro cryrnens BaxkocTi (OR =19,09;
Cl (2,23-163,37), p = 0,0002).

Tabmuug 3

INPOI'HO3YBAHHSA BAXKKOCTI HEPEBIT'Y TOCTPOI'O AIIMEHTAPHOI'O TAHKPEATUTY Y
MNAHIEHTIB 3 YPAXYBAHHSIM NOJIMOP®HUX BAPIAHTIB 'EHA PRSS1

I'eHeTHYHMIA CryriiHb BasKKOCTI
e TerKHi cepeHii BaKKHii
OR p OR D OR 5
6,12 . 027 -
RR 183175 | 0% 035 (010-074) 0,008
RH 0.24 035 093
* 012 . 19,09 .
il 002 001098 | %% | (02316337 | 00002
0,16 . 370 .
. 0o30g5) | °% 035 | (1359013 | 0008

*[IpumiTka. BcTaHOBIIEHO TOCTOBIpHY BiAMIHHICTB MMOKa3HUKIB Tipr p<0,05.

BincyrHicte myTaniii rena PRSS1 acouiiioBana 31
3HIDKEHHSAM PH3UKY PO3BUTKY MICIEBUX YCKJIaIHEHb
(OR = 0,16; CI (0,03-0,85), p = 0,01) — nepuroHiTY
(OR =0,19; CI (0,04-0,97), p = 0,02), mureBputy (OR =
0,19; Cl (0,04-0,97), p=0,02), maHKpeaTHYHOTO
ckynuenns (OR =0,27; Cl (0,07-0,95), p=0,03),

TOCTPOro MAHKPEATHYHOTO Ta Mapa MaHKPEaTHYHOTO
nekposy (OR = 0,16; ClI (0,03-0,85), p=0,01).
[ligBumieHnit pU3MK IUICBPUTY 3a(iKCOBAHO Y
HalieHTiB 3 TOMO3UroTHoIo Mytanieto PRSS1(H122H)
(OR =5,31; CI (1,28-22,13), p = 0,02).

Tabmuus 4

3ATAJIBHUM PU3UK PO3BUTKY YCKJIAJTHEHB TA PU3UK MICIHIEBUX ACENITUYHHX
YCKIAJHEHB I'OCTPOI'O AIIMEHTAPHOI'O TAHKPEATHUTY 3 YPAXYBAHHAM
MNOJIMOP®HHUX BAPIAHTIB I'EHA PRSS1

v IToniMopdHi BapianTH
CKJIATHEHHS
RR RH HH
OR p OR p OR p
Vexnaers o O%_lg%) 001° 024 003*
Miciesi 0.16 0,01* 0,24 0,03*
B (0,03-0,85) : : :
. 0,19 *
[epuronit (0,04-0.97) 0,02 0,11 0,44
0,19 0,02* 531 *
Trespur (0,04-0,97) 07 | (1082213 | %92
[NaHKpeaTHdHe CKYITICHHS © 0%_207 95) 0,03* 0,10 0,46
*
TocTpuii HEKpo3 © 0%_1(? 85) 0,01 0,24 0,03*
TIceBmoxicra 0.15 0,27 0,65
[Nankpeatorenauii L1J] 0,004 0,08 0,36

*[IpumiTka. BcTaHoBIEHO HOCTOBIPHY BiIMiHHICTB MOKa3HKKIB npH p<0,05.

JocToBipHO BuIlli I1aHCH (GOPMYBaHHS MiCHEBHX
THIHHHUX yCKJIaJJHEHb [OCTPOTO NMAHKPEATHUTY, TAKUX SIK
rHiftHni neputonit (OR = 4,03; CI (1,09-14,93), p =
0,04), abcuecu yepesnoi nopoxuuuu (OR = 7,29; ClI
(1,79-29,70), p = 0,005), narnoenus ncesaokictu (OR
= 8,28; CI (1,78-38,54), p= 0,006) 3adikcoBano y
NAalieHTIB 3 TOMO3UroTHOIO MyTaniero PRSS1 (H122H)

(trabn. 5). Y XBOpHX 3 TOCTPHM aliMEHTAPHUM
MAHKPEaTUTOM BiACyTHicTh Mytamii rema PRSS1
JOCTOBIPHO 3HMXXYE IIAHCH PO3BUTKY THIHHOTO
nepuronity (OR = 0,17; CI (0,04-0,69), p = 0,005) ta
narHoenns ncesgokictu (OR = 0,11; CI (0,01-0,94),
p=0,01).



36 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #9(49), 2019

[ |
EESY| |

Tabmuug 5

PHA3HUK PO3BUTKY MICHEBUX T'HIMHUX YCKJIAJTHEHb TOCTPOI'O TAHKPEATUTY ¥
INAHIEHTIB 3 YPAXYBAHHSIM NOJIMOP®HUX BAPIAHTIB 'EHA PRSS1

[oniMopdHi BapianTH
YcxnagHeHHs RR RH i
OR p OR p OR p
IadikoBaHi CKyITICHHS 0,0007 0,07 0,18
BimmeskoBaHi HEKpO3H

IHiiiHMI TIEPUTOHIT © O(Z‘:il-()? 69) 0,005* 0,30 a Ogl?.i 93) 0,04*
Abcnecu 0,07 0,52 a 7;133 70) 0,005*

Emmiema nieBpu 0,94 0,98 0,90

Drermona 0,37 0,11 0,34
Harsaoena niceBnokicra © 0(;_’% 94) 0,01* 0,97 a 721:232 54) 0,006*

*[IpumiTka. BcTaHOBICHO TOCTOBIPHY BIAMIHHICTB MTOKa3HUKIB Tipu p<0,05.

Y  naumieHTtiB  gochijpkyBaHoi  rpymu  He — noniMopdHux BapianTiB rena PRSSI, mo o6yMoBnieHo
BCTaHOBJCHO TIiJBHUIICHOTO pU3UKY (OPMYBaHHS  HHM3bKOIO 4YacTOTOI JAHOTO BHUAY YCKJIaJHEHb B
MICIICBUX  BTOPHHHHUX  YCKJIaJHCHb  TOCTPOro  OOCTeXXEHHX (Tadi. 6).

ATIMEHTapHOTO  IAaHKPEaTHTy 3  ypaxyBaHHSIM

Tabnuus 6

PU3UK PO3BUTKY MICIHEBUX BTOPUHHUX YCKJIIAAHEHb HEKPOTUYHOI'O
INAHKPEATHUTY Y HAIUEHTIB 3 YPAXYBAHHSAM IIOJIMOP®HHUX BAPIAHTIB I'EHA PRSS1

[oniMopdHi BapianTH
YcknagHeHHs
RR RH HH
OR p OR p OR p

T'octpa kpoBoTEUa 0,25 0,37 0,06

Hopuuii 0,97 0,20 0,31

Apo3uBHA KPOBOTEYA 1,0 1,0 1,0
BigcyrHicte Mmyrauiii rena PRSS1 gocroBipHo — pusuk PO3BUTKY CHUHJIPOMY HOJTiOpraHHoT

3HIDKYE IIAHCH PO3BUTKY CHUCTEMHHX YCKIJIAHEHB
roctporo animMmentapHoro nankpearury (OR = 0,23; ClI
(0,08-0,64), p = 0,003) — cuHAPOMY CHCTEMHOI
sananshoi Bimnosini (OR = 0,17; CI (0,05-0,58), p =
0,002) Ta momiopranHoi Hegoctaraocti (OR = 0,14; CI
(0,03-0,72), p = 0,006). Y naiieHTiB 3 reTePO3UTOTHOIO
MmyTairiero rema PRSS1 BcTaHOBIEHO TiIBUIICHUI

nenocrataocti (OR = 4,48; Cl (1,24-16,21), p = 0,02),
a TOMO3WTOTHI HOCIi MyTalii MaiTh BHIII IIAHCH
PO3BUTKY CHHIPOMY CHCTEMHOI 3amajbHOI BiAMOBii
(OR = 3,95; CI (1,10-14,15), p= 0,03), cunapomy
opraunoi mepocrarnocti (OR = 8,00; CI (1,48-43,14),
p = 0,02) ta cucteMHuX yckianHeHb B minomy (OR =
5,71; CI (1,38-23,72), p = 0,008).

Tabmuus 7

PU3UK PO3BUTKY CUCTEMHUX YCKIAJHEHDb I'OCTPOI'O TAHKPEATHUTY Y TAHIEHTIB
3 YPAXYBAHHSAM NOJIIMOP®HUX BAPIAHTIB 'EHA PRSS1

- [MosiMopdHi BapiaHTH
CKJIaJHEHHS RR RH HH
OR p OR p OR p
023 571
CucreMHi © 08’_0 64) 0,003* 0,35 (1,38- 0,008*
' ! 23,72)
017 3,95
CHHIPOM CHUCTEMHOI 3aNaibHOI BiIIOBIT ! 0,002* 0,18 (1,10- 0,03*
(0,05-0,58)
14,15)
015 8,00
CHHIPOM OpraHHOT HEOCTATHOCTI ! 0,04 0,80 (1,48- 0,02*
(0,02-1,39)
43,14)
. . . 0,14 . 4,48 "
CHHIpOM MOJTIOPTraHHOT HEOCTAaTHOCTI (0,03-0,72) 0,006 (1,24-16,21) 0,02 0,65

*[IpumiTka. BcTaHOBIEHO HOCTOBIPHY BiIMiHHICTB MOKa3HUKIB npH p<0,05.
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BucHoBkmu:

1. BcTaHOBIEHO JOCTOBIPHO BHILYy YacTOTY
MyTaniiiHoro crarycy reny PRSSI y xBopux 3
BOXKUMH  (OpMaMH  TOCTPOTO  aliMEHTapHOIO
MAHKPEaTHTY Ta 32 HASIBHOCTI YCKJIaHEHb.

2. [JoBeneHo BUCOKY iHpOpPMaTHBHICTH
ineHTUdikanii MyramiitHoro crarycy rerieB PRSSI y
MAIIEHTIB 3 TOCTPUM ITAaHKPEATUTOM alliMEHTApHOTO
TeHe3Y MI0Z0 OIIHKH Ba)KKOCTI 3aMaJIbHOTO TPOLECy Ta
pr3HKy (OpMyBaHHS YCKIJIQJHECHb.

3. TakuM 4YHHOM, BH3HAYEHHS MYTaI[ifHOTO
CTaTycy € HamifHAM Ta TOYHHUM KpPHUTEPiEM
MPOTHO3YBaHHSA CTYNEHS Ba)KKOCTI Ta BU3HAYCHHS
YCKJIATHEHOT'O TIepediry rocTporo NaHKpeaTHTy.
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CONFORMAL RADIATION THERAPY WITH INDIVIDUAL PLANNING OF TARGET
VOLUME FOR LOCALLY ADVANCED NON-METASTATIC PROSTATE CANCER:
TRANSFORMATION OF CLINICAL SYMPTOMS AND A CHANGE IN THE QUALITY OF LIFE IN
PATIENTS AT THE STAGE OF RADIATION TREATMENT.

Summary. The aim of this study was to determine the effect of treatment on the clinical course of the disease
and a change in the quality of life in patients who underwent two types of treatment planning: traditional (planning
for conventional radiation therapy without monitoring the position of the target volume isocenter) and developed
by us, the one which allows the planning for the 3D CRT course followed by monitoring the position of the target
volume in the interfractional period. Assessment of quality of life in patients who underwent a course of EBRT
with special radiation treatment planning method was carried out using the IPSS scale (International Prostate
Symptom Score), which allows the determination the severity of symptoms in patients with urination disorder.
Evaluation of a quality of life index was used as an additional method. The incidence rate of the reported disorders
in the group of patients with individual treatment planning decreased 2.1 times (from 73% to 34.9%, respectively),

while in the control group this rate barely reached 1.3 times (from 68.6% to 51.4%, respectively).
Keywords. External beam radiation therapy, treatment planning, target volume, prostate cancer.

Prostate cancer is one of the most common cancers
among men around the world: external beam radiation
therapy (EBRT) is a standard treatment for localized
and locally advanced prostate cancer [1, 2].

The progress made over the past decade in modern
radiation therapy has improved treatment tolerance and
reduced the risk of complications for organs at risk
(OAR) and healthy tissues. It has been made possible
by means of strictly conformal methods of irradiation
with the introduction of higher doses [3], as well as
through the introduction of procedures of the accuracy
improvement and reproducibility of radiation therapy
by daily checks and correction of the position of the
previously reduced target volume [4]. However, there
are still no reliable planning models whose goal would
be to reduce the genitourinary toxicity due to a change
in the filling of the bladder that occurs between the
planning computed tomography and the irradiation
session. [5]

An estimated 15-year survival rate in patients with
prostate cancer after EBRT at T2 and T3 stages is 65—
68% and 44-75%, respectively [6], and the most recent
results of modern EBRT appear to have been further
improved. With such a high life expectancy, tolerance
may be an increasingly important criterion for choosing
a treatment [7].

In addition to assessing radiation toxicity by the
doctor, the subjective assessment of the quality of life
by the patient has become an important aspect of
tolerance assessment in modern radiotherapy [8].
Specially designed questionnaires, based on a set of
questions covering the most important aspects of
everyday life and side effects, provide a comprehensive
assessment of the patient's quality of life [9]. In most
articles devoted to this problem of radiation therapy for

prostate cancer, the quality of life appears to remain
stable or only slightly decrease after treatment;
however, patients experience a number of dysuric
disorders, irritative and obstructive symptoms [10].
Objective: to evaluate treatment efficacy of
patients with locally advanced non-metastatic prostate
cancer prepared for the course of conformal radiation
therapy using the method of individual planning.
Materials and methods. The study involved 63
patients with prostate cancer T2-T3b, stages NO-1NMO.
After carrying out a set of necessary diagnostic
procedures that confirmed the inoperability of the
tumor due to the locally advanced prostate cancer, as
well as the absence of distant metastases, these patients
became candidates for neoadjuvant radiation therapy. It
was performed at the clinic of the State Institution “S.
P. Grigoriev Institute for Medical Radiology NAMS of
Ukraine” in the period from 2012 to 2016, treatment
planning was carried out for each patient (Patents for
utility model “Method for radiation treatment planning
in patients with prostate cancer” No. 97417 and No.
106050). Radiation treatment planning was done by
scanning the patient on a CT scanner with a full bladder
and one more time with an empty bladder. CT scans
with a full bladder were reference standards. Further,
after contouring the target volume and OAR in the
planning system, the displacement of the prostate gland
was determined and the dependence of its displacement
on the filling of the bladder was mathematically
proved. Before each irradiation session, using the
ultrasound imaging method, the volume of the bladder
was determined and using the formulas calculated with
mathematical method, the displacement of the target
organ in three directions was calculated with the
subsequent adjustment of its position in order to match
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the reference standard. The treatment was carried out
on a Clinac 600C linac with 6 MeV photon energy. The
comparison group included patients who underwent
planning for conventional EBRT, who were treated on
the ROKUS-AM machine with 1.25 MeV.

Assessment of quality of life in patients who
underwent a course of EBRT was done according to the
IPSS scale (International Prostate Symptom Score),
which allows us to determine the severity of symptoms
in patients with urination disorder. Assessment of a
quality of life index was used as an additional method.

It should be noted that the planning of radiation
therapy course was carried out in two ways: traditional
(conventional) and personally developed by the author
of the study (conformal individualized).

Results and its discussion. One of the main
components of the study was to determine the effect of
treatment on the clinical course of the disease and
change in the quality of life in patients who underwent
two types of preradiation planning: traditional
(planning of the conventional radiation therapy without
monitoring the position of the target volume isocenter)
and developed by us, the one which allows planning for

the 3D CRT course followed by monitoring the position
of the target volume in the interfractional period.

All clinical symptoms were divided into irritative
and obstructive.

The first group includes symptoms such as:

- frequent urination;

- feeling of not completely empty bladder;

- discomfort in the perineum (most often spastic or
painful).

Obstructive symptoms include:

- difficulty in the process of urination;

- atypical nature of the urine stream (too thin or
intermittent);

- urinary retention;

- prolongation of the urination process;

- tension of the abdominal muscles for the
sensation of complete emptying of the bladder.

Table 1 presents information that allows you to
track the dynamics of the main symptoms of the disease
in accordance with the selected method of radiation
therapy planning — conformal individualized or
conventional.

Table 1

THE INFLUENCE OF THE METHOD OF PRERADIATION PREPARATION FOR RADIATION
TREATMENT OF LOCALLY ADVANCED PROSTATE CANCER ON THE DYNAMICS OF
DISEASE SYMPTOMS.

Treatment protocol/symptoms Irritative symptoms Obstructive symptoms
Individualized 3D CRT n % n %
(main group, n=63)

baseline 25 39,7 14 22,2

complete improvement 7 111 4 6,3
partial improvement 15 23,8 10 15,9

need for continuous catheterization — — 6 9,5

Conventional RT
(control group, n=35)

baseline 15 40,4 9 25,7

complete improvement 4 114 1 29
partial improvement 171 2 57*
need for continuous catheterization — — 6 17,1*

Note: * - significant differences (p <0.05, CCU).

The first group of symptoms (irritative) was found
in approximately 40% of the investigated cases. The
dominance of such symptoms can be explained by the
fact that they develop at an early stage of the disease,
as a rule, being the first clinically detected sign of
locally advanced prostate cancer.

Approximately 10% of patients showed a positive
trend regarding the reduction or disappearance of
irritative symptoms during the radiation treatment. It is
symptomatic that these data were identified both in the
main and in the control groups.

As for the partial improvement of the declared
symptoms, it is 3D CRT that gives the greater effect
(the difference with the control group reaches 6.7%:

23.8% of cases of partial improvement in the main
group, while in the control this figure is kept at 17,1%).
The obtained results give reasons to consider 3D CRT
as a very promising way to control the symptoms of
prostate cancer.

Obstructive symptoms characteristic of later
stages of the disease were much less common in the
studied groups than irritative ones (on average, 2
times). And although the incidence rate of these events
is not very high, infravesical obstruction is extremely
burdensome for patients and requires the earliest
possible improvement of symptoms.

The data presented in table 1, clearly demonstrates
that the effectiveness of removing organic barriers to
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the normal outflow of urine was much higher when
using 3D CRT. In 2.9% of cases, a complete
improvement of obstructive symptoms was achieved in
the control group of patients (where traditional
radiation planning was carried out). While the
conformal individualized method gave 6.3% of cases of
complete improvement of obstructive disorders, which
is 2.2 times more than in the control group.

Statistical significance is especially evident when
analyzing cases of partial improvement of obstructive
symptoms. As a result of applying a conformal
individualized method of radiation therapy planning in
15.9% of patients, a weakening of the symptoms of
infravesical obstruction was noted. While among the
control group of such patients there were only 5.7% of
cases, i.e., 2.8 times less.

No less conclusive are the results associated with
the need for constant catheterization of the bladder in
the late stages of the disease. In the main group, where
treatment was planned in an individual conformal way,
the possibility of extracting a urinary catheter was 1.8
times higher: the need for catheterization of the bladder
in the case of 3D CRT was 9.5% of cases, and in the
control group it reached 17.1%. It is also significant
that, according to the Kruskal-Wallis test (p <0.05), the
demonstrated difference can be considered statistically
significant.

This is another convincing argument that allows
us to assess the prospects of the proposed method for
planning of EBRT. It is the improvement of the
methodology for conducting radiation therapy that
allows us to talk about obvious advantages, the main of
which is achieving control over the symptoms of the
disease under study. Recall that it is individual

conformal planning, during which the position of the
target volume is strictly and regularly monitored, that
allows the minimum displacement of PTV and OAR
from session to session.

As a result of using such a technique, the
improvement of irritative and obstructive disorders was
faster and more pronounced. This was achieved due to
the bi-directional process: tumor regression and
elimination of parathumor inflammation led to an
improvement in urine outflow; the volume of normal
tissue adjacent to the tumor and subject to post-
radiation changes in organs (urethra and bladder)
decreased.  Accordingly, the analysis clearly
demonstrates the advantages of the innovative method
of EBRT planning.

The American Urological Association
questionnaire, used to standardize patient symptoms
and known as the International Prostate Symptom
Score (IPSS), was selected to comprehensively review
patients ’quality of life as urinary disorder. This
questionnaire allows you to evaluate how subjectively
severe urination disorders appear to each patient.
According to the methodology of the study, patients are
asked 7 questions about the various manifestations of
dysuria. The severity of symptoms is evaluated by each
patient, based on a 6-point scale. The degree of
violations on average is:

- 0-8 points - mild disorders;

- 9-19 points - moderate;

- 20 or more points are heavy.

The results of a study of a subjective assessment
by patients of the degree of their own disorders during
urination are presented in table 2.

Table 2

SUBJECTIVE ASSESSMENT OF PATIENTS WITH PROSTATE DISEASES ACCORDING TO THE
IPSS METHODOLOGY (INTERNATIONAL PROSTATE SYMPTOM SCORE) DEPENDING ON
THE CHOSEN METHOD OF PRERADIATION TREATMENT PREPARATION FOR RT OF
LOCALLY ADVANCED PROSTATE CANCER.

Treatment protocol/IPSS score Before treatment After treatment
Individualized 3D CRT (main group, n=63) n % n %
0-8 17 26,9 8 12,7
9-19 15 238 111
>20 14 22,2 7 111
Total 46 73 22 34,9
Conventional RT (control group, n=35)
0-8 8 22,9 7 20
9-19 9 25,7 17,1
>20 7 20 5 14,3
Total 24 68,6 18 51,4*

Note: * - significant differences (p <0.05, CCU).

Analyzing obtained data, it is necessary to
emphasize fairly equal conditions in which the patients
of the main and control groups were. Almost similar
were:

- the frequency of dysuric disorders assessed
subjectively (73% in the main and 68.6% in the control

group);
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- the severity of symptoms of urination disorders
(maximum - % cases of disorders of varying severity).

Consequently, all patients participating in the
study experienced approximately the same degree of
subjective discomfort. Such homogeneous initial data
allow us to reasonably assume that the main factor that
caused the transformation of clinical symptoms during
and after treatment can be considered the method of
preradiation preparation.

After the end of the radical RT treatment course, a
second control assessment was carried out according to
the chosen technique. Its results demonstrate the
convincing advantages of the irradiation planning
methodology developed by us even more. In this case,
the most burdensome symptoms of prostate cancer are
controlled much more effectively compared to the
traditional method of radiation.

Especially evident (and statistically significant,
according to the Kraspel-Wallis criterion) are the
results associated with the overall frequency of
subjectively assessed urination disorders. So, in the
main group, as a result of treatment, the frequency of
reported disorders decreased by 2.1 times (from 73% to
34.9%, respectively). While in the control group this
frequency barely reached 1.3 times (from 68.6% to
51.4%, respectively).

It should be noted that after the end of treatment in
the control group, 3-8% of various dysuric disorders
were observed more than in the main group.

However, it is worth paying attention to the
severity of dysuria before and after treatment in each of
the studied groups. So, in the main group, the
proportion was more beneficial for the main group:

- for mild disorders - 1.6 / 1;

- for medium violations - 1.5/ 1;

- for severe violations - 1.3/ 1.

Patients with localized prostate cancer usually
have several radical treatment options, such as radical
prostatectomy, brachytherapy, and 3D CRT. The
results of our study provide useful data for
understanding the function of urination specifically
after the course of 3D CRT. According to the data
obtained, it is obvious that radiation therapy, planned
on the basis of an individual conformal method that
controls the position of the target volume, guarantees
much more reliable control over the symptoms of the
disease in the study, manifested at different stages of
prostate cancer. In the group of patients who underwent
preradiation training using the individualized method,
the frequency of reported disorders decreased 2.1 times
(from 73% to 34.9%, respectively), while in the control
group this frequency barely reached 1.3 times (from
68.6% to 51.4%, respectively).

This is explained by a more uniform dose
distribution in reduced PTV, while irradiation of
surrounding intact organs and tissues (primarily the
bladder) is significantly minimized. It is recommended
to continue monitoring both groups, including more
patients for further results.
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Abstract. The article presents the factor analysis of pathogenetic relationships between metabolic parameters,
EL levels and clinical parameters in patients with liver steatosis on the background of hypertension. The study
have found that the most significant factor load on the severity of liver steatosis is reproduced by the concentration
of insulin, triglycerides, HDL, and proatherogenic hyperdyslipidemia is closely associated with diet and alcohol

intake.
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Nonalcoholic fatty liver disease (NAFLD) is the
most common cause of abnormal liver function test
results in both adults and children [1]. NAFLD in fact
covers a histological spectrum ranging from simple
steatosis to nonalcoholic steatohepatitis (NASH),
advanced fibrosis, and cirrhosis [2]. Simple steatosis
without fibrosis or inflammation has a benign clinical
course in most but not in all cases without excess
mortality [3]. The possible role of NAFLD as an
adjunctive risk factor for the development of CV
diseases has been debated for a long time, and only
recent evidence has demonstrated an existing
relationship between these conditions [4]. Insulin
resistance is frequently detected in patients with
NAFLD, as it is in those without obesity and diabetes
[5] An increasing number of patients have been
described with normal body mass index (BMI),
although these individuals may have central adiposity
and occult insulin resistance [6] NAFLD is frequently
associated with the components of metabolic
syndrome, such as type 2 diabetes mellitus (T2DM),
obesity, hypertension, and dyslipidemia [7]. Several
studies have shown that the adoption of a healthy
lifestyle, weight loss, and pro-active management of
individual components of metabolic syndrome can help
to prevent, retard or reverse NAFLD-related liver
damage [8].

Endothelial lipase (EL) is a strong determinant of
structural and functional properties of high-density
lipoprotein (HDL) [9]. EL - a new marker of
cardiovascular risk, which is closely associated with
dyslipidemia and insulin resistance, and almost has not
been studied in the presence of NAFLD [10].

Independently, NAFLD increases the risk of
premature cardiovascular disease and associated
mortality, so investigation and monitoring of the liver
metabolic function and early detection of EL
accumulation having great importance.

The purpose of the study was to conduct a factor
analysis of pathogenetic relationships between
metabolic parameters, EL levels and clinical
parameters in patients with liver steatosis on the
background of hypertension.

Materials and methods 80 patients have been
examined on the basis department of internal medicine

Nel of Kharkiv National Medical University and
National Institute of Therapy named by L.T. Malaya of
National Academy of Medical Sciences of Ukraine.

The study has been conducted according to the
requirements European Convention for the Protection
of Vertebrate Animals (Strasbourg, 08.03.1986),
Directive of the Council of the European Economic
Society for the Protection of Vertebrate Animals
(Strasbourg, 24.11.1986) of the Law of Ukraine "About
medications”, 1996, articles 7,8,12, according to ICH
GCP (2008), GLP (2002), according to the
requirements and norms, the standard provisions on
ethics of the Ministry of Health of Ukraine No. 690 of
23.09.2009. The research was approved by the Ethics
Commission of the Kharkiv National Medical
University (Protocol No. 7 of 13.09.2016) and
conducted in accordance with the principles of the
Helsinki Declaration.

The patients have been divided into three groups
according to the severity of liver steatosis. The first
group consisted of 16 patients with hypertension
without laboratory or instrumental signs of liver
steatosis (hypertension group). Patients who, in
addition to hypertension, had signs of steatosis during
ultrasound and normal level of transaminases (ALT,
AST), formed a group with moderate liver steatosis
(MLS, n = 20). Patients with hypertension who, in
addition to the echoscopic features of hepatic steatosis
had increased level of transaminases, were assigned to
the group with severe liver steatosis (group SLS, n =
24). The control group consisted of 20 practically
healthy individuals. The patients' ages ranged from 45
to 60 years, with an average age of 52.12 + 5.24 years.
Among them 28 were female (46.66%) and 32 were
male (53.33%)

The NAFLD diagnosis was established according
to the Protocol Ne 826 of the Ministry of Health of
Ukraine of 6.11.2014, based on the criteria of the
American Association for the Study of Liver Diseases
[11] and European Recommendations for the Diagnosis
and Treatment of NAFLD [12], to be exact, in the
presence of ultrasound criteria of liver steatosis and
severity of metabolic disorders.

The diagnosis of hypertension was established
according to the Protocol No. 384 of the Ministry of
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Health of Ukraine dated 24.05.2012, determining the
stage and degree of hypertension is according to the
clinical guidelines for arterial hypertension (2017) of
the European Society for Hypertension (ESH) and the
European Society of Cardiology (ESC) [13].

To clarify the existing steatosis and confirm its
severity, we have calculated and investigated the
surrogate coefficients recommended by EASL-EASD-
EASO for calculation in this contingent of patients. So
for identification of liver steatosis and its severity we
have used liver fat index (NAFLD liver fat score),
which includes such indicators as the presence of
metabolic syndrome and T2DM, serum insulin level,
AST and the ratio AST/ALT and is calculated by the
formula [14]:

NAFLD liver fat score= - 2.89+1.18xmetabolic
syndrome (yes=1/no=0)+ 0.45xtype 2 diabetes
(yes=2/n0=0)+0.15x fasting serum Insulin (mU/L)+
0.04 x fasting serum AST(U/L) — 0.94 x AST/ALT.

The FIB-4 index has been used to identify liver
fibrosis, which includes indicators such as AST, ALT,
platelet count, and is calculated by the formula [15]:

FIB4 = Age (years) XAST (IU/L)/platelet count
(x10%L)xVALT (IU/L)

The body mass index (BMI) has been accessed for
all patients. Measurement of blood pressure (BP) has
been performed according to the standard auscultatory
method by N.S. Korotkov (office measurement) using
a sphygmomanometer No. 31304500 (Erka, Chemnitz,
Germany).

For the diagnosis of overweight and obesity we
have used BMI, which was determined by the Kettle
formula where body weight (in kg) is divided by height
(in meters) squared. The results have been interpreted
according to WHO recommendations. To diagnose the
obesity phenotype, a visual assessment of the
localization of fat deposits has been carried out - in the
upper, in the lower half of the body, the measurement
of WC (in cm), the ratio of WC/HC.

The examination plan also included: complete
blood count, urine test, determination of serum glucose,
studies of total protein, total bilirubin and its fractions,
aminotransferase activity, alkaline phosphatase,
thymol test, determination of total cholesterol,
triglycerides (TG), high density lipoproteins (HDL),
low density lipoproteins (LDL), very low density
lipoprotein (VLDL) and atherogenic coefficient. In
order to analyze the carbohydrate metabolism, glucose
and fasting insulin levels have been determined. The
HOMA index is calculated by the formula: HOMA-IR
= (fasting blood insulin (U / ml) x fasting blood glucose
(mmol/l)) / 22.5. HOMA-IR values > 2.77 were
regarded as presence of insulin resistance.

Serum endothelial lipase (EL) concentration was
determined by enzyme-linked immunosorbent assay
using Aviscera Bioscience INC reagent kit (USA)
using a Labline 90 enzyme immunoassay analyser.

For excluding the alcoholic genesis of NAFLD all
patients have been interviewed to determine alcohol
units. This test has international standardization and
allows detecting alcohol abuse by the formula:

Alcohol units =
strength (%) x 0.789

Alcohol abuse was eliminated by less than 14 units
per week regardless of gender [16].

In order to monitor the implementation of dietary
recommendations, we have used a questionnaire
designed by the original questionnaire, which asked
patients about the consumption of 15 basic foods that
are not recommended for overweight, carbohydrate
metabolism disorders and liver steatosis. They are
aerated waters, fast food, potatoes, baking, including
bread, fried meat, sugar, "yellow" fruits, honey, spices,
canned food, semi-finished products, cereals (semolina,
millet porridge, corn, white rice, muesli), chocolate,
milk products with more than 2.5% fat, smoked foods.

Suggested answers included options for the
frequency of use of the products: every day; several
times a week; several times a month; several times a
year; never and they had a gradation of points from 4 to
0, respectively. Result was scored as: 0-15 points -
factor 0: dietary recommendations were followed
almost without breakdowns; 15-30 - Coefficientl:
Dietary recommendations were followed with rare

amount (liters) x alcoholic

disruptions; 30-45 - Coefficient 2: Dietary
recommendations were followed with frequent
disruptions; 45-60 - Coefficient 3: Dietary

recommendations are practically not followed.

The statistical processing of the survey data has
been performed using Microsoft Exel and Statistica 7.0
using standard methods of virion statistics. To analyse
the association between the features, Pearson
parametric and non-parametric Spearman parameter
correlation was performed. The relationship was
considered statistically significant at p <0.05. In order
to establish patterns of grouping of features, cluster and
factor analyses have been performed. To identify the
dependence of different features, linear and nonlinear
(logistic regression) regression analysis (standard and
stepwise) have been reproduced with model creation.

Results and discussion. Results of studies are
presented in table 1.

There was a significant difference in groups with
surrogate coefficient of hepatic steatosis (NAFLD),
which also takes into account insulin sensitivity, which
significantly (SS effect 27.39; MS effect 13.69; F =
6.73; p = 0.002) increased from group to groups. The
most sensitive and specific for the determination of
hepatic fibrosis, the FIB-4 surrogate coefficient
increased significantly from group to group. However,
diagnostically significant levels were only available in
patients with severe steatosis, suggesting disorders that
correspond to F1-F2 fibrosis on the METAVIR scale.
The severity of liver steatosis is directly associated with
overweight and abdominal fat. All hypertension
patients had a proatherogenic lipidogram profile and
increased EL concentration, but the severity of lipid
disorders was exacerbated as steatosis increases and
was associated with an increase in insulin resistance.
The level of endothelial lipase in patients with steatosis
on the background of hypertension was significantly
higher than in patients with hypertension without
steatosis and significantly higher than the value in the
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control group. In addition, an increase in endothelial
lipase was the highest in patients with severe steatosis
and was associated with metabolic disorders. So in

general EL level can be attributed to independent
markers of atherosclerotic process and cardiovascular
risk.

Table 1.

ANTHROMETRIC, LABORATORY AND SURROGATE RATIOS INDICATING
THE SEVERITY OF LIVER STEATOSIS

Control, Hypergtejnsmn MLS group, SLS group, Lo
n=20 g _127 n=20 n=24 Slgnlflcance of
Parameter n= dlfference, P
0 2 3
Mean | SD Mean SD Mean | SD | Mean | SD
AST/ALT, U 073 | 034 | 095 | 026 | 1,19 | 038 | 1,75 | 0,77 12,23,13
ALT, UL 1815 | 7,26 | 2244 | 629 | 2465 | 7,19 | 62,54 4%7 23,13
AST, U/L 1145 | 378 | 2456 | 784 | 22,90 1%’1 38,71 2%'7 23,13
464
1334, ' | 14225 | 3024 | 1457, | 384, | 1834, | 690,
AP, mmol/l o | 1 5 5 2 5 | o | 13 13,23
NAF';(‘?O'rg’er fot | 193 | 065 | -0308 | 114 | 2308 | 243 | 448 | 321 | Forall groups<0,001
With control - all
Fib-4 043 | 016 | 107 | 036 | 114 | 072 | 136 | 063 groups< 0.0001
13,23
BMI, kg/m2 2144 | 157 | 2591 | 342 | 3000 | 279 | 29,04 | 544 01, 02, 03, 12
WC, cm 7550 | 683 | 7931 | 858 | 98,08 1%*5 108" 1 g67 | 0203121323
WC/height, U 044 | 003 | 047 | 004 | 057 | 005 | 060 | 004 | 01,0203 12,13, 23
sep,mmHg | 1180 | 417 | 16156 | 17,77 | 1638 | 175 | 1691 222 01,02, 03
0 9 4 7 0
DBP,mmHg | 7350 | 516 | 101,56 | 7,47 1082’7 8,26 102’4 9,94 01,02, 03
Cholesterol, 385 | 077 | 525 | 147 | 574 | 085 | 580 | 142 01,02, 03
mmol/l
Triglycerides, 0,83 0,67
o 092 | 016 | 113 | 038 | 170 | oo | 196 | o' 12,13,23
HDL, mmol/l 177 | 028 | 147 | 042 | 142 | 030 | 120 | 027 13,23
LDL, mmol/l 236 | 046 | 345 | 141 | 334 | 085 | 375 | 125
VLDL,mmoll | 038 | 005 | 056 | 016 | 070 | 040 | 092 | 031 13,23
E”dOt:ge'/'?T']:'pase' 823 | 247 | 1054 | 269 | 1321 | 359 | 1371 | 371 01,02, 03, 12, 13
Diet 236 | 081 | 257 | 053 | 264 | 115 | 2,08 | 086
Alcohol units 426 | 227 | 429 | 182 | 639 | 299 | 662 | 298 02,03, 12,13
Fasting glucose, | 35 | 07 | 501 | 060 | 632 | 175 | 573 | 091 12,13
mmol/l
Fasmffd?f“"”’ 7,01 | 371 | 17,77 | 686 | 2451 | 949 | 3328 1358 12,13, 23
HOMA-IR 155 | 085 | 361 | 180 | 702 | 476 | 835 | 525 12,13
HbAIC, % - - | 540 | 063 | 664 | 1,76 | 579 | 049 12,23,13

A factor analysis of the model has been carried
out, which contained the studied parameters. Analysis
of variants with orthogonal rotation of factors,
minimizing the number identified 2 main factors of
model distribution (Table. 2). Factor 1 included the
grouping of factors with the most significant factor

loadings of the following parameters: severity of liver
steatosis, concentration of insulin, triglycerides, HDL
(negative contribution), VLDL. Significant factor 2
load is associated with cholesterol, LDL, diet (negative
contribution) and alcohol consumption (negative
contribution).
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Table 2

FACTOR LOAD OPTION FOR DISTRIBUTION BY MAJOR COMPONENTS BY VARIMAX

Parameter
Insulin 1
HbA1C

EL1
Cholesterol
Triglycerides
HDL
LDL
VLDL
SAD 1
DAD 1
BMI 1
WC/ height
Alcohol units
Diet
NAFLD liver fat score

Expl.Var
Prp.Totl

Using the quartimax method, which minimizes the
number of factors needed to explain the variable, it was

concluded that blood glucose and

measurements should at least be obtained to predict

NORMALIZED

Factor - 1
0,73
0,24
0,38
0,24
0,79
0,63
0,15
0,69
0,36
0,26
0,19
0,53
0,38
0,15
0,77
3,32
0,23

NAFLD  severity.

To

Factor— 2

0,01
0,08
0,38
0,84
0,14
-0,01
0,81
0,06
-0,02
0,12
0,07
-0,19
-0,62
-0,78
0,02
2,55
0,18

predict

proatherogenic

hyperlipidemia, one must be aware of diet and alcohol

intake (Table 3).

Table 3

FACTOR LOAD OPTION OF QUARTIMAX NORMALIZED DISTRIBUTION BY MAJOR

Parameters
W(C/ height

Insulin 1
HbA1LC
EL1
Cholesterol
TG
HDL
LDL
VLDL
SAD1
DAD 1
BMI 1
Alcohol units
Diet
NAFLD liver fat score
Expl.Var
Prp.Totl

COMPONENTS

Factor — 1
0,56
0,72
0,27
0,39
0,26
0,74
-0,61
0,18
0,65
0,35
0,25
0,33
0,37
0,11
0,78
3,57
0,24

Factor — 2
0,07
0,01
-0,06
-0,36
-0,83
-0,14
-0,01
-0,79
-0,06
0,03
0,12
-0,02
0,63
0,77
0,01
2,53
0,17
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The ratio of factor loadings in factor 1 versus
factor 2 is presented in figure 1, showing that blood
pressure, BMI and glycated hemoglobin are located in
the middle, so they have the least variability, even
though they form the model from a clinical point of
view (criteria of selection and severity). The location of
the EL also has its place in the middle of the system,

although it has a certain distance relative to the named
central components. Also significant is the fact that the
expressiveness of the factor load of EL in both factors
is the same - 0.381, which explains the significant
dependence of the parameter on the ratio of other
components of the system.

Factor Loadings, Factor 1 vs. Factor 2

Rotation: Varimax raw

Extraction: Principal components

1,0
LDL Cholesterol
0,8 o °
0,6
EL
0,4} o
0,2 BMI HbA1C gG
o~ “VLDL
5 0.0 HDL ©°  SAD © 5 o NAFLD
‘g ' ° DAD © Insulin  liver fat
(TN o] score
-0,2
-0,4
Alcohol unit
-0,6 COOO units
Diet
-0,8 o
1,0 . : ) : ; . ) )
-0,8 -0,6 -0,4 -0,2 0,0 0,2 0,4 0,6 0,8 1,0
Factor 1

Fig 1. Factor load ratio of model components in factor 1 and factor 2.

Thus, the system itself formed by clinical
parameters is variable due to the unstable lipid-
carbohydrate ratio between the parameters. Indeed,
after selecting the most significant covariable factors,
cholesterol levels (-0.98) and LDL (-0.88) remain for

factor 1, insulin levels (-0.88) and steatosis (- 0.94),
which is presented in table 4. The cumulative
percentage of variability for factor 1 is 20.73%
(eigenvalue of factor is 2.90), for factor 2 it is 34.96%
(eigenvalue of factor is 1.99).

THE MOST SIGNIFICANT FACTORS BY THE FACTOR LOAD

Parameter
Insulin 1
HbAL1C

EL1
Cholesterol
TG
HDL
LDL
VLDL
SAD 1
DAD 1
BMI 1

Table 4
Factor - 1 Factor— 2
-0,281143 -0,884764
-0,009640 -0,208619
-0,310367 -0,195030
-0,981871 0,126769
-0,383178 -0,324554
0,105576 0,300576
-0,883342 0,171048
-0,275324 -0,248849
0,034232 -0,053297
0,062614 -0,037207
-0,094491 -0,145286
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Alcohol units 0,183776 -0,360396
Diet 0,395081 -0,192957
NAFLD liver fat score -0,309226 -0,941152
Expl.Var 2,453105 2,245520
Prp.Totl 0,175222 0,160394
Conclusions fatty liver disease demonstrates an exponential increase

1. In patients with NAFLD on the background of
hypertension additional association between EL and
glycemic control and hypertension (MR = 0.47; F
(5.44) =2.56; P <0.05) forms, so endothelial lipase can
be considered as an additional predictor of
cardiovascular risk.

2. In the expressiveness of factor load EL
depends equally on other metabolic parameters, such as
dyslipidemia, insulin resistance and severity of
steatosis.

3. The most significant factor load on the
severity of liver steatosis is reproduced by the
concentration of insulin, triglycerides, HDL (negative
contribution). And pro-atherogenic hyperdyslipidemia
is tightly linked to diet and alcohol consumption.
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COMPARISON OF THE EFFECTIVENESS OF THE USE OF SUBMENTAL ISLET FLAP AND
RADIAL FOREARM FREE FLAP FOR TONGUE RECONSTRUCTION AFTER
HEMIGLOSSECTOMY

Abstract. The paper presents a comparative analysis of the effectiveness of the use of local submental island
flap (SIF) and radial forearm free flap (RFFF) to replace hemiglossectomy defects in cancer patients. It has been
shown that RFFF remains the first option of choice for tongue reconstruction after hemiglossectomy. Although
the use of RFFF to replace hemiglossectomy defects significantly improves the functional outcome and the quality
of life of patients, it can increase the duration of surgery and the incidence of complications in the donor site
compared with the use of SIF. There were no statistically significant differences in terms of inpatient treatment,
incidence of complications after flap transplantation, complications in the recipient area in patients who underwent
surgery to replace hemiglossectomy defects with SIF and RFFF. The 5-year overall and 5-year relapse-free
survival rates of patients who underwent surgery to replace hemiglossectomy defects with SIF and RFFF were
comparable, which indicates the oncological safety of using local SIF.

Keywords: hemiglossectomy defects, submental island flap, radial forearm free flap.

Introduction. Squamous cell carcinoma of the
oral tongue is the most common subsite of all oral
malignancies [1]. The patients with early oral tongue
cancer require only surgery, while the patients with
advanced cancer should complement surgery with
subsequent radiation or concomitant chemoradiation
therapy [2]. With the development of reconstructive
surgery, the approaches to the surgical treatment of
tongue malignancies have significantly changed. The
primary closure of the tongue defect after
hemiglossectomy was modified by reconstruction
using local, regional, or free flaps. The restoration of
the shape, volume, mobility of the tongue is of crucial
importance for achieving the most optimal speech,
swallowing, chewing functions and oral hygiene [3, 4].

For many years, radial forearm free flap (RFFF)
has been considered as the best choice for plastic
replacement of hemiglossectomy defects [3]. In recent
years, anterolateral thigh flap for tongue reconstruction
has been promoted. However, only a few studies have
compared differences in the quality of life of patients
with RFFF and anterolateral thigh flap. Thus, the
results remain open to objection [5-7]. The use of local
and regional flaps, as an alternative to free ones, has
recently become more common for the plastic
replacement of oral defects after oncologic resections.
This is due to a deeper understanding of the features of
blood supply to the flaps, the possibilities of
preoperative and intraoperative imaging of the vascular
pedicle and skin perforators, improvement of the flap
harvest [8, 9].

The submental islet flap (SIF) was described by D.
Martin et all in 1993 [10]. It has been recognized as a
useful local flap for the reconstruction of the floor of
mouth, tongue, cheeks, palate and soft facial tissues.
The advantages of SIF inherent in RFFF include its
reliability, fineness and pliability. It also allows a large
surface area to be harvested. In addition, the use of SIF
to replace postoperative oral defects avoids the
microsurgical stage, and therefore shortens the duration
of surgical intervention and achieves functional
rehabilitation results comparable to RFFF [11-13].

In general, most studies have evaluated
postoperative oral defects as a whole, rather than a
specific hemiglossectomy defect, which makes it
impossible to determine the benefits of a particular
reconstructive technique. In addition, there were
usually compared such parameters as the duration of
surgery, the duration of hospitalization, postoperative
complications, cost of treatment, functional outcome,
but there is very few data on comparing the quality of
life of patients.

Aim of study: comparison of the effectiveness of
the use of SIF and RFFF for plastic replacement of
hemiglossectomy defects.

Materials and methods. A retrospective
comparative analysis of surgical interventions was
performed in 62 patients with oral tongue cancer who
underwent treatment at the Head and Neck Oncology
Department of the National Cancer Institute between
2008 and 2013. The activities were carried out in
accordance with the principles of the Declaration of
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Helsinki. The study protocol was approved by the
Ethics Committee of the National Cancer Institute.

The criteria by which patients were included in the
study were oral tongue squamous cell carcinoma
without prior radiotherapy or chemoradiation therapy;
tongue reconstruction after hemiglossectomy using SIF
or RFFF. The exclusion criteria included oral tongue
non-squamous cell carcinoma; relapse of the disease
after surgical treatment or radiation therapy; squamous
cell carcinoma of the root of the tongue; previously
performed segmental mandibulectomy.

All the patients underwent surgical treatment,
which included hemiglossectomy, neck dissection and
tongue reconstruction. Depending on the type of the
flap used to replace the hemiglossectomy defect, the
patients were divided into two groups. The SIF group
included 32 patients, whereas the RFFF group was
comprised of 30 patients. The tumor resection was
performed with a margin of 1 cm from the visible
borders of the tumor. AIll patients underwent
supraomohyoid or comprehensive neck dissection -
unilateral or bilateral, depending on the clinical status
of the cervical lymph nodes. The SIF was used for the
tongue reconstruction in the case of absence of clinical
and radiological signs of extranodal spread in level |
metastatic lymph nodes. Tumors were staged according
to the International Union against Cancer (UICC)
2009 tumor, node, metastasis (TNM) classification.
Adjuvant chemoradiation therapy was prescribed for
histologically confirmed factors of high risk of
recurrence (positive surgical margin where re-resection
is not achievable or extracapsular extension in
metastatic nodes). The patients with intermediate risk
factors for relapse (pT3, pT4, lymphovascular invasion,
perineural invasion, metastatic lesion of the cervical
lymph nodes, which corresponds to pN2—3, metastatic
lesion of the cervical lymph nodes of 1V or V level)
underwent adjuvant radiotherapy.

Socio-demographic characteristics (age, sex),
clinical data (TNM, stage of the disease, type of neck
dissection, marginal mandibulectomy, adjuvant
treatment) were retrospectively collected from medical
records and analyzed. There were compared such

factors as duration of a surgical procedure, duration of
the inpatient treatment, postoperative complications,
functional status and quality of life of patients. The
functional status assessment was conducted according
to the Performance Status Scale for Head and Neck
Cancer Patients (PSS-HN) in 6 months and 12 months
after surgical treatment. The quality of life was assessed
by the University of Washington Quality of Life
questionnaire, version 4 (UW-QOL v4) in 6 months
and 12 months after surgical treatment. The 5-year
overall and the 5-year relapse-free survival rates
between the groups were compared as well.

The statistical analysis of the results of the study
was performed in the package MedCalc v. 18.11
(MedCalc Software bvba, Belgium, 1993-2018).

To represent the quantitative traits, mean value (

X)) and its root-mean-square deviation (= SD) were
calculated, whereas the representation of qualitative
traits was achieved via the calculation of their
frequency (%). The quantitative trait comparison
involved the use of either Student's t-test (in the case of
a normal distribution law) or the Wilcoxon signed-rank
test (in the case of an abnormal distribution law). The
Shapiro-Wilk test was used to check the
appropriateness of distribution. The chi-squared test
(with Yates's correction) was used to compare
qualitative indicators. The Kaplan-Meier estimator
served to analyze patient survival rate. To evaluate the
clinical effect, its magnitude and 95% probable interval
(95% CI) were calculated. The critical level of
significance is assumed to be o, =0,05.

Results. A total of 62 patients participated in the
study. 32 patients underwent tongue reconstruction
using SIF, while 30 patients had reconstruction using
RFFF. All 62 (100%) patients started adjuvant radiation
or chemoradiation therapy within 6 weeks after the
surgical stage of treatment. The characteristics of
patients are presented in Table 1. There were no
statistically significant differences in age, sex, TNM,
stage of the disease, type of neck dissection, previously
performed marginal mandibulectomy (p> 0.05 for all
comparisons; Table 1).

Table 1
CHARACTERISTICS OF PATIENTS
Index Submental flap Free radial flap Significance level of
(n=32) (n=30) difference, p
Age, X +SD, years 58.6+11.1 559493 0.31
Sex, F 5 (15.6) 3(10) 0.78
n (%) M 27 (84.4) 27 (90) '
T T2 6 (18.8) 6 (20
n (%) le 26 (?1.2) 24 £80) 0.85
NO 13 (40.6) 10(33.3)
N, N1 7(21.9) 11 (36.7) 044
n (%) N2 12 (37.5) 9(30) '
N3 - -
Stage, 1l 20 (62.5) 21 (70) 072
n (%) v 12 (37.5) 9(30) '
. . Supraomohyoid 13 (40.6) 10(33.3)
Neck dissection, n (%) = rehensive 19 (59.4) 20 (66.7) 0.74
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Unilateral 17 (53.1) 13 (43.4) 061
Bilateral 15 (46.9) 17 (56.6) '
Marginal Yes 4(12.5) 5(16.7) 0.92
mandibulectomy, n (%) No 28 (87.5) 25(83.3) '
AdJ“"a”t(}yroe)atme”t' n Radiotherapy 24 (75) 21 (70) 058
Chemoradiotherapy 8 (25) 9(30)

Having analyzed the duration of surgery, we
determined that the average duration of surgery in
patients of the SIF group was (6.17 + 0.30) hours,
whereas the average duration of surgery in patients of
the RFFF group was (9.14 + 0.54) hours, (p <0.001).
The use of SIF compared to RFFF to replace
hemiglossectomy defects reduced the duration of
surgery by an average of 3.5 hours (95% BI 3.3 hours -
3.7 hours).

There were no statistically significant differences
between the groups in terms of inpatient treatment. The
average duration of inpatient treatment of patients in
the SIF group was (12.7 + 1.5) days, while the average
duration of inpatient treatment in RFFF group was
(13.2 £ 1.7) days (p = 0.24).

The analysis of complications after flap
transplantation showed the following data. Only one
patient of the SIF group developed total skin flap
necrosis (3.1%) and two patients of the group had
partial skin flap necrosis (6.3%). The patients of this
group did not have any marginal flap necrosis. One
patient (3.3%) of the RFFF group developed total skin
flap necrosis, but no one of the patients in this group
had partial or marginal skin flap necrosis. Thus, the
incidence of complications after flap transplantation in
the SIF group of patients was 9.4%, while the same
indicator in patients of the RFFF group was 3.3%, (p =
0.65).

The complications in the recipient area are as
follows. Both groups of patients did not have any
postoperative wound dehiscence and the formation of
orostomas. Two (6.3%) patients of the SIF group
developed salivary fistula, one (3.1%) had a hematoma

in the area of the postoperative wound and one (3.1%)
had infectious complications. In the RFFF group, three
(10%) patients developed a hematoma in the area of the
postoperative wound and one (3.3%) had infectious
complications. The patients of this group did not have
any salivary fistula. In general, the incidence of
complications in the recipient area in patients of the SIF
group was 12.5%, while the same indicator in patients
of the RFFF group was 13.3%, (p = 0.78).

The complications in the donor site are listed
below. Two patients (6,3%) of the SIF group had
wound dehiscence that did not require additional
surgery. The patients did not have any other
complications, including lesions of the marginal
mandibular branch of the facial nerve. Three patients
(10%) of the RFFF group developed partial skin graft
necrosis, which was replaced by a defect of the donor
area. Moreover, seven patients (23.3%) felt numbness
of the fingers and tissues of the dorsal surface of the
wrist, two patients (6.7%) had hypertrophic scars.
Thus, the incidence of complications in the donor site
in patients of the SIF group was 6.3%, while the same
indicator in patients of the RFFF group reached 40%,
(p = 0.004).

Functional status assessment was completed
according to the PSS-HN scale. The indicator of the
normalcy of diet in patients of the RFFF group in 6
months and in 12 months (p = 0.03 and p = 0.04,
respectively) was significantly increased. There were
not found any statistically significant differences in
other indicators of the scale between the groups of
patients in 6 months and 12 months after surgical
treatment (p> 0.05 for all comparisons; Table 2).

Table 2

FUNCTIONAL STATUS OF PATIENTS IN 6 AND 12 MONTHS AFTER SURGICAL
INTERVENTION.

Y Significance level of
X 5D difference between
Functional status according to SIF group RFFF group groups, p
the . . . .
. o in in in in . .
PSS-HN scale, % 6 months, | 12 months, 6 months, 12 months, 6 m:;]nths 12 nlgnths
(n=32) (n=27) (n=30) (n=27)
Normalcy of diet 78.8+9.4 80.4+8.1 83.749.6 85.6+9.3 0.04 0.03
Public eating 77.3+14.7 77.8+16 80.8+14.2 81.5+13.1 0.35 0.36
Understandability of Speech | 85.2+12.5 | 86.1£12.7 87.5£12.7 88.9+12.7 0.46 0.42

The quality of life of patients was evaluated using
the UW-QOL v4 questionnaire. The RFFF group
showed significantly higher indices of swallowing and
chewing in 6 and 12 months (p = 0.045 and p = 0.04,
respectively). There were not found any statistically

significant differences in other indicators of the
questionnaire between the groups of patients in 6 and
12 months after surgical treatment (p> 0.05 for all
comparisons; Table 3).
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Table 3
THE QUALITY OF LIFE OF PATIENTS IN 6 AND 12 MONTHS FOLLOWING THE SURGICAL
INTERVENTION.

X 18D Significance level of
Quality of life difference between
according to the SIF group FRFF group groups, p
questionnaire
UW-QOL v4, % in 6 months, in 12 months, in 6 months, in 6 months, in6 in12
(n=32) (n=27) (n=30) (n=27) months months.

Pain 89.1+£12.6 89.8+12.5 90.8+12.3 92.6+11.6 0.57 04
Appearance 86.7£14.2 86.1£14.4 83.3£13.7 82.4+13.5 0.34 0.34
Activity 75.8+£17.4 80.6+16 79.2+£14.8 81.5+11.2 041 0.95
Recreation 80.5£16.5 85.2+14.3 82.5+13.4 81.5£11.2 0.6 0.24
Swallowing 72.5+18.3 69.6+23.6 81.711.2 83.3£12 0.04 0.03
Chewing 61.8+31.5 62.2+30.2 77.5+£24.9 78.7£24.7 0.045 0.04
Speech 76.6£12.6 80+14.4 82+14.9 85.6+15.3 0.12 0.17
Shoulder function 7224227 70.7£21.3 75+20.5 69.6+£20.5 0.61 0.81
Taste 65.9+14.8 72.6+17 62+16.3 74.4£10.9 0.31 0.81
Saliva production 53.8420 61.1£16.9 50.3+22 64.1£14.5 0.56 0.49
Mood 72.8+£20.1 76.9£16.9 70.8£21.9 75.9+17.7 0.71 0.84
Anxiety 75.6£20.3 78.5£17.3 74+19.9 76.3£16.2 0.75 0.63
Global Questions A 61.7£14.2 63+12.7 63.3+14.3 64.8£12.5 0.66 0.59
B 66.9+20.1 68.1+20.2 68.7+18.7 69.618.7 0.72 0.78
C 68.8£17.6 69.6+17.9 70.7£18 71.1£17.8 0.67 0.76

Note:

A — Health-related QOL compared to month before you had cancer?
B — Health-related QOL during the past 7 days?
C — Overall QOL during the past 7 days?

The 5-year overall survival rate of patients in the  and relapse-free survival rates between the groups did
SIF group was 70.1 + 8.2%, while the same indicator in ~ not show any statistically significant differences (p =
the RFFF group was 70.0 = 8.4%; 5-year relapse-free  0.83 and p = 0.93, respectively). The curves of overall
survival rate of patients in the SIF group was 67.5 =+  and relapse-free survival rates for groups of patients are
8.5%, while the same indicator in the RFFF group was  presented in Figures 1, 2. (Fig.1,2)
66.7 + 8.6%. The comparison of the curves of overall
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Fig. 2. Relapse-free survival curves of SIF and RFFF patient groups

Discussion. In recent years, there has been a
renewed interest in local and regional flaps for the
replacement of postoperative oral defects. J. Paydarfar
and co-authors conducted the first direct comparison of
the results of the use of SIF and RFFF to replace defects
of the floor of the mouth and tongue. The authors note
that the use of SIF provides a reduction in the duration
of surgery and the duration of inpatient treatment with

comparable functional speech and swallowing results
[12]. D. Forner and co-authors conducted a
comparative analysis of the results of the use of SIF
against RFFF when replacing only hemiglossectomy
defects, which showed that the use of SIF reduces the
duration of surgery and reduces the cost of treatment at
comparable terms of inpatient treatment [14]. P.
Sittitrai and co-authors compared the complications
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and functional outcome in patients with tongue cancer
after reconstruction using SIF and RFFF. The study
included patients with hemiglossectomy, subtotal
glossectomy and near-total glossectomy defects. The
reconstruction using RFFF resulted in a significantly
higher incidence of donor site complications. The SIF
group was characterized by a significantly shorter
duration of surgery and duration of inpatient treatment.
Speech and swallowing function, frequency of
complications after flap transplantation, frequency of
complications in the recipient area and locoregional
control were comparable between the groups [15].

In our study we made a comparative analysis of
the effectiveness of the use of SIF and RFFF for plastic
replacement of only hemiglossectomy defects. It was
found that the use of SIF contributes to the shorter
duration of surgery. In addition, our analysis showed a
significantly  lower incidence of donor site
complications when using SIF compared to RFFF.
There were no statistically significant differences in
terms of inpatient treatment, incidence of
complications after flap transplantation, complications
in the recipient site. Also, there were not found any
statistically significant differences between the 5-year
overall and the 5-year relapse-free survival rates
between the groups, which indicates the oncological
safety of SIF use. However, our study found that the
use of RFFF to replace hemiglossectomy defects
significantly improves the functional outcome of the
normalcy of diet and the quality of life of patients in
terms of swallowing and chewing compared to the use
of SIF. As no comparisons of quality of patients’ life
with SIF and RFFF use have been made before, we are
unable to compare our findings with other studies, so
further accumulation of experience is needed to
understand the benefits of a particular flap after
hemiglossectomy.

Many studies have already noted partial or total
skin graft necrosis, affected sensitivity of the tissues of
the forearm and hand, tendon ruptures and cosmetic
deformation of the donor site [16]. The techniques for
the replacement of the defect of the donor site of the
forearm aimed at reducing the frequency of
complications and improving the cosmetic result
require further improvement. Therefore, in our opinion,
local SIF can be considered to replace
hemiglossectomy defects in patients who are not
candidates for microsurgical reconstruction using
RFFF.

Conclusions. RFFF remains the first choice of
option for tongue reconstruction after
hemiglossectomy. The local SIF can be used to replace
hemiglossectomy defects in patients who are not
candidates for microsurgical reconstruction.

The use of RFFF to replace hemiglossectomy
defects significantly improves the functional outcome
and the quality of life of patients, but increases the
duration of surgery and the incidence of complications
in the donor site compared with the use of SIF.

There were not found any statistically significant
differences in terms of inpatient treatment, incidence of
complications after flap transplantation, complications

in the recipient area in patients who had
hemiglossectomy defects replaced by SIF and RFFF.

There were not found any significant differences
between the 5-year overall and 5-year relapse-free
survival rates of patients with hemiglossectomy defects
replaced by SIF and RFFF, which indicates the
oncologic safety of using local SIF.
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TO THE QUESTION OF REFINING THE TERMS "SYNDROME", "SYMPTOMOCOMPLEX" AND
OTHER BASIC TERMS IN PSYCHIATRY

Annotation. The fuzziness of many definitions of basic medical terms and the ambiguity of their
understanding in their practical mass use are considered. The next attempt was made to determine the basic terms
of the symptom, phenomenon, syndrome and symptomatic complex as clearly and unambiguously as possible.
One of the overly broad definitions of the symptomatic complex is replaced by the concept of “set of symptoms”.
For the purpose of creating a one-to-one correspondence between the clinical diagnosis and its symptomatic
justification, the concepts of the diagnostic complex of symptoms (diacomplex) and the preliminary diagnostic
complex of symptoms (prediacomplex) are introduced and defined. The "extra" terms of the presindroma and
presymptomatic complex are also proposed and explained.

AnHoTanusi. PaccMoTpeHa HEUETKOCTh MHOYKECTBA ONpEEICHUN 0a30BBIX MEIUIMHCKUX TEPMHUHOB U
HCOJJTHO3HAYHOCTh MX IMOHHMMAaHUA NPHU HUX MPAKTUYCCKOM MaCCOBOM HCIOJIb30BAHUH. Brinonnena oyepeaHas
IOIBITKAa KaK MO>XHO 4Y€T4YC U OI[HOSHaqufI OINpCACIIUTD 6a30BLIe TCPMHUHBI CUMIITOMA, (beHOMeHa, CUHApoOMa 1
CHUMIITOMOKOMIIJICKCA. O}IHO U3 HU3JIMIIHE INHUPOKUX OHpe}IeHeHI/Iﬁ CHUMIITOMOKOMIIJICKCA 3aMC€HCHO IIOHATHEM
"KOMIUIEKT cumnTomMoB". JIis 1nened co3gaHus B3aMMHO-OJIHO3HAYHOTO COOTBETCTBHUS MEXAY KIMHUYECKHUM
JAUarso3oM M €ro CUMITOMAaTU4YCCKUM 000CHOBaHUEM BBCJICHbBI W OHNPEACJICHBI IMOHATUA AUATHOCTHYCCKOIO
KOMIIJIEKCAa CHUMIITOMOB (Z[I/IaKOMHJ'IeKca) U OpeABApUTCIBHOIO0 JUArHOCTUYCCKOI'0 KOMIUICKCA CHUMIITOMOB
(mpennakomiiekca). Takke TpemioKeHBI W OOBSACHEHBI '"nummHWE" TEPMUHBI MpEeCcHHApOMAa U
MNpEeCUMIITOMOKOMILJICKCA.

Key words: symptom, phenomenon, syndrome, symptomatic complex, set of symptoms, diacomplex,
prediacomplex, predisyndrome, presymptomatic complex.

Knrouesvie cnosa: cumnmonm, d)eHOM@H, CUHOPOM, CUMNMOMOKOMNJIEKC,
OUAKOMNIEKC, NPEOUAKOMNILEKC, NPEOUCUHOPOM, NPECUMNIMOMOKOMNIIEKC.

Komniekm CUuMnmomos,

BBenenue
3aHNMasICh TEPMUHAMH, CHadajga BOCIOIb3YEMCS
l'IpI/IBe)IeHHBIM B BI/IKI/IHe}II/II/I onpe;leneHHeM caMoro

noHstust  "tepmun"  (crares  "Tepmun", URL:
https://ru.wikipedia.org/wiki/Tepmun (mata
obpareHus 30.08.2019)): "Tépmun

(rpeu. 6pog, mart. terminus - mpezden, rpaHuna) -
CJIOBO WJIM CJIOBOCOUYETAHHE, SIBIISIONIEECS HAa3BAaHHEM
HEKOTOPOTO MOHATHUS KaKOH-HUOYh 00JacTH HAyKH,
TEXHHKH, UCKYCCTBa M Tak Jajee. TepMHUHBI CITykaT
CHEHUATM3UPYIOIUMHU, TOUHBIMH [[IOAYEPKHYTO HAMHU
— N.JA.] obo3HaueHWAMH, XapaKTepHBIMH I 3TOH
chepsl MpeAMETOB, SBICHWH, WX CBOHCTB U

B3aUMOJICHCTBHH. B OTIM4YKE OT CJIOB 00ILIEH JICKCHUKH,
KOTOpbIE€  3a4acTyl0  MHOTO3HAYHBI H  HECYT
SMOIIMOHANBHYIO OKpacKy, TEPMHUHBI B IMpeaenax
cdepsl IPUMEHEHHsT OTHO3HAYHBI [[T0JYEPKHYTO HAMHU
— W] n numensl skcnpeccun”". TepMuH oaHUM-
JIBYMsl CIOBaMH (DUKCHUPYET SIBICHUC WU IOHSITHE,
ONKCHIBAEMOE MHOTUMU CJIOBAMHU.

B  MemummHCKOM M oOmed  amreparype
CONep)Karcss  JECATKA  JOCTaTOYHO  PA3IUYHBIX
ompejieNieHuit  0a30BBIX MEJMIMHCKHX TEPMUHOB,
TaKMX KaKk CUMIITOM, ()€HOMEH, CHHJPOM U MOJ00HBIE
MEIUITUHCKUE TEePMHUHBI. VIMEHHO MHOXKECTBEHHOCTH
oTpejieNieHUH TpHUBeIia K TOMY, YTO BO MHOTHX CITydasix
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UCIIOJIb30BAaHUE OJJHUMU JIFOJABMH M TIOHUMAHHUE 3TOTO
UCIIONB30BAaHUSL  IPYTMMHU  JIFOJIbMU  3TUX  CTOJIb
MPUBBIYHBIX TCPMHUHOB 3aTPYAHCHO U3-3a SIBHOU
HEOJHO3HAYHOCTH OTUX TEPMHHOB, M3-3a MX
UCIIONIE30BaHUsI B PA3JIMYHBIX 3HAYCHUSIX. 10 €CTh,
94acTh TEPMHHOB TOTepsuia (WM HE MpHodperna)
HEOOXOIMMBIX I TEpMHUHA CBOWCTB OAHO3HAYHOCTH
W TOYHOCTH ONHCAaHUSI O003HAYAEMOTo SBJIICHUS,
TOYHOTO W OJHO3HAYHOTO OOO3HAYEHUS CMBICTIA TOTO
SBIICHHUSA, KOTOpPOE OO0O3HAYaeTcs TEeM WM WHBIM
TepMuHOM. [lo3TOMYy MBI BHONM HEOOXOAUMOCTH
YTOUHHTh WIH Ja)Ke TNepPeorpeneTuTh HEKOTOpHIe
TEPMUHBI C yYETOM OCOOCHHOCTCH ICUXUATPUH, €¢
(heHOMEHOJIOTMYECKOTO TOJX0/a, a Mapy-TPOUKY
HOBBIX TEPMHHOB JTaXKe MPEIJIOKHUTH, ONPEICITUTh U,
BO3MOJKHO, BBECTH B MEAUIUHCKHI 000poT. B 3TOM
paboTe MBI MBITAEMCSI HAXOAMTHCI B THpeaenax
MEIHUIIUHCKON cepbl 3HAHWH W Ja)Ke HE TBITaeMCs
MPUKOCHYTHCA K (DHIIOIOTHIECKOI CTOPOHE BOPOCaA.

[onatus cumnToMa W (eHOMEHa, B IIEPBYIO
ouepenh UL Hy K ICHXHATPHH.

CHauaya — onpe/ielIeHNs] CHMIITOMA!

CumnroMm (0T Ap.-rped. COUTTOUN -
«CIIy4allHOCTb, HECYacTHas CIy4alHOCTb, IPUCTYII
60mne3Hn») — OAMH U3 OTAEIHHBIX MPU3HAKOB, YaCTOE
MPOSIBIICHHE KaKoro-iuoo 3aboJeBaHus,
MATOJIOTUYECKOTO COCTOSIHUS MM HapyIIEHUs! KaKoro-
nubo mpolecca JKU3HeneATeNbHOCTH.  (Bukuneaus,
CTaThs "Cumnrom", URL:
https://ru.wikipedia.org/wiki/Cummrom (mara
obpamenns  30.08.2019)). DOT1o Bechma  obmiee
oTIpeNieNIeHUe, MaJI0 YTO TOBOPSIIEE ICHXUATPY.

"CHUMIITOM — 3TO HEKHU TOBTOPSIOIIUICS Y
pasHBIX OOJNBHBIX (DEHOMCH, YKa3bIBAIOIIMN Ha
MAaTOJIOTHIO, 0omne3HEeHHOE OTCTYIUICHUE oT
€CTECTBEHHOTO TEYEHHUS MCHUXHUECKHUX [MOJYEPKHYTO
Hamu — WM.J1.] mporneccos, Beayiee K ae3amanTtariu’
(Kapuxo H.M., Tromenua FO0.I"., 2009, c. 99). DOr1o
OTIpe/IeNIEHNE  YCTAHABIMBAET TOXKIAECCTBO  MEXKAY
CUMNTOMOM H ()EHOMEHOM B IICUXHATPUH.

Y ¢eHomMeHa MOXET OBITH HECKOJIBKO HHOE
ompenenenue: mo MEeHHIO B.J[. MeHnnenesmua (2017,
c. 72) (heHOMEH IISKUT B OCHOBE HaHOOJIEE TIPUHITOTO
B TCUXHATPUH (DEHOMEHOJOTHYECKOTO MOIXO0Ja.
"deHOMEHOM MOKHO 0003HaYNTh moboe
WHIUBUAyaIEHOE LIEJIOCTHOE TICUXUYECKOe
nepexuBanue" [He ToOJBKO OonesneHHoe! OueHb
pacmmpuTensHoe omnpeneiaeHue. OHO, HECOMHEHHO,
BEpHOE, TICHXOJIOTHS 3aHHMAETCS BCEM CIEKTPOM
(heHOMEHOB TICMXWKH YeJOBEKa, HO HAC B BOIMPOCAX
TICUXUATPUUECKON AHATHOCTUKH HHTEPECYEeT UMEHHO
Oone3HeHHOEe  OTCTYIUIGHHE  OT  HOPMAJBHBIX
ncuxuyeckux npoueccos — M1

Tak kak mcUXWaTpus IDIOTHO CTOUT HA OCHOBE
(heHOMEHOJIOTMYECKOTO  IMOJIX0Ja K  ONHCAHHIO
MICUXUYECKOTO COCTOSHHS TAaIMCHTOB U TUATHOCTHKE
9TOrO COCTOSIHHUS, pa3feliM B IICUXUATPUU TOHSATHS
cumntoma u  (eHomeHa. K cumnromam (o
BBIIICTIPUBEICHHOMY  OIPEICIICHUIO  BuKumeaun)
OTHECEM  TOJBKO  COMAaTW4YeCKHue  OoJe3HEHHbBIE
NPOSIBJICHUS (HApuMep, B MCUXHATPUH CHMIITOMOM
OynyT KIOHMYECKHE CYJOPOTH TPH SMUIETTHIECKOM

npumnajake, HO, €CTCCTBCHHO, HE 6yIIyT CUMIITOMOM
HeﬁCTBHH npu HUCTCPUYCCKOM IMPHUCTYNEC UKW IpHU

BBITNOJIHEHUH UMIIEPaTUBHBIX yKa3aHUH
raJUIIOIMHATOPHBIX "rojocoB"). A K (QeHOMeHaMm
OTHECEM TONBKO TICUXMYECKHE MPOSBICHUS IO

NIpUBEJCHHOMY BhIlIe onpenenenuto H.M. XKapukosa
u HO.I'. TrompniuHa. 711 AMaTHOCTHKH B IICUXHAATPHUU
ompenenenne ¢enomena B.J[. Mengenesuuewm,
BKIIOUAIONIEE WM ICHUXUYCCKHE  MEPEKUBAHUS
3JI0POBOTO YEJIOBEKA, NMPEICTABIIACTCS HaM CIIHIIKOM
IIMPOKHUM, a IOTOMY HE aKTyaJIbHBIM IS AUarHOCTUKH
B IICUXHATPHH.

CHHAPOM U CHMOTOMOKOMILIEKC.

HeoOxomuMocTh  yTOYHEHHMS  OINpeesICHUi
MOHATUI CUHJPOMA U CUMITOMOKOMILIEKCA CBsI3aHa B
NIEPBYIO OUepeIb C MyTaHHULEH B MOHATUU cuHApoMa. C
OJIHO! CTOPOHBI, MHOTHE aBTOPHI (Hampumep, JKmypos
B.A. llcuxomartomnorus. Y. |1, rn. 2) BEIIEASIOT TPYIIIBI
CHIMIOTOMOB B TE€ WIM WHBIE CHHAPOMBI HIH
CHMITOMOKOMIUIEKCHI 0€3 YETKOTO Pa3[eNeHUs 3THX
TIOHATHH U 4YaIle Bcero 0e3 CBA3M 3TUX KOMILIEKCOB C
JMarHO3aMH, HAPUMEp, aCTCHUUECKUH CHHIPOM, Pl
HEBPOTHYECKHUX CHHIPOMOB (obceccuBHO—
(dobuyeckunii, CUHIPOM HEBPOTHYECKOH AENPECcCHH,
UIIOXOHJIPUYECKUNA CUHIPOM U BAPYT — UCTEPUUYECKUN
cuMmnromokomiiekc). Tam ke B.A. XXmypos numer,
4yTO "HEpBHAs AHOPEKCHUS B KauecTBE CHHJIPOMa
[N.B.! — U./.] yame BcTpeuaercs npu mu3ohpeHu,
UCTEpUYECKOM HeBpo3e", T.e. HEeT JdaXe TOMBITKU
YCTAaHOBUTh  B3aMMHO-OJHO3HAYHOE COOTBETCTBHE
MEXIY CHHIPOMOM M JHarHo3oM (4To, CKOpee BCETo,
HEBO3MOXHO, TaK KaK Yallle BCETO NMCHXHATPHUYECKHI
JMarHo3 yCTaHaBIIMBaeTCs Ha 0asze OoJiee CI0KHOTO
KOMIUIEKTa  CHHJIPOMOB,  CHMIITOMOKOMIUIEKCOB,
CHMITOMOB U ITPOY.) HUIIK XOTS ObI O0BSIBUTH CHHIIPOM
HEOOXOMMMON 4YacThIO JHMarHo3a M XOTh Kak-TO
pa3aenuTh NOHATHS CHHIPOMA U CHMIITOMOKOMILIEKCA
(a HepBHas aHOPEKCHS He SBISETCS OOJIHTaTHBIM
CHUMITOMOM INU30()PEHUH U JIMIIb WHOTJA TPH HEeH
BCTPEYAETCs, TO €CTh, SBISAETCS A MIHM30(QPEHUU B
TydmieM — ciydae  (DaKyJIbTaTHBHBIM — CHMIITOMOM
(curOpOMOM?)).

C 1pyroii CTOpOHBI, TMarHOCTHKA ICUXWIECKUX U
moBeneHUeckux pacctpoiictB B MKb-10 (Kmace V,
rmaBa F) 1enMkoM IOCTpoeHa Ha  COYCTaHUH
CHMITOMOB, KOTOpBIE MHOT/Ia B CHIIy CIJIOXHOCTH M
KOMITJIEKCHOCTH MOTYT OBITH Ha3BaHbI
CHUMITTOMOKOMITJIEKCaMHU (a HE CTOWUT CTpOro Ha 0Oase
CHHJIPOMOB WJIM CHMITTOMOKOMIIIEKCOB) U TOJBKO CaM
HO30JIOTHYECKUH AuarHo3 moctdaktym "3asBiser" o
CHHJIPOME WJIH, CKOpee, O CHMIITOMOKOMITIEKCE (HHXKe
MBI YBHIHM, YTO 3/I€Ch KaK TepMHH "CHHApPOM", TaK U
TEpMHH "CHMITOMOKOMIUIEKC"  ymoTpeOJeHBl B
HECTPOTOM MOHSTHH) KaK TOM WIM WHOM Habope
CHMIITOMOB, NPUBEANIMX K YCTAHOBICHHIO JAaHHOTO
Juartosa (6e3 CChbUIOK Ha €AMHBIN MEXaHHU3M, eANHBIC
STHOJIOTHIO WK maTtorenes). IIpu sToM, Tak Kak Ui
YCTQHOBJICHWA  JWAarfHo3a HHOT/Ia  HEOOXOIMMO
MPUCYTCTBUE Y TAIlMEHTa HE BCEX CHMIITOMOB, a,
HaIpuMep, TPEeX M3 CIUCKA, BKIIOYAIOUIETO MIECTh
CUMIITOMOB, TO K JaHHOMY JAHWarHo3ly MOXeET
OIHO3HAYHO TMPHUBECTH JOBOJBHO JJIMHHBIA pAI
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KOMIUIEKTOB CHUMIITOMOB, HaOpaHHBIX M3 ILIECTH
npuBefeHHplx B MKB-10. Iloaromy ™Mbl counu
HEO0OX0AUMBIM MOTBITAThCS YTOUHUTH UIu

MEPEOTPEICIIUTh OCHOBHBIC TEPMUHBI JIJIS CO3/aHUS
0oJiee YeTKOTO s3bIKa OMUCAHUS COCTOSHUS MAI[UCHTA.
C MOHATHEM CHHAPOMA B TCUXUATPUHU JICIO
00CTOUT TOCTATOYHO CIIOXKHO. [Ipexne, deM mpuBecTH
ompeneNeHus, yKakeM Ha JBE  OCOOEHHOCTH
ncuxuarpun. CHagama — mmrata w3 A.C. Turanosa
(1999, BBemenme): "OtHonorms  OONBITMHCTBA
TICUXUYECKUX OOJIe3HEH oOcTaeTcsi B 3HAYUTEIHHOM
Mepe HemsBecTHOH". JloOGaBuM, dTro  CeromHd
OTHOCUTEIILHO YBEPEHHO MOXHO TOBOPUTH 00
STHOJIOTMH  TOJBKO  TPOTPECCUBHOTO  Iapainya,
MCUXUATPHUCCKUX CIICJICTBHIA OPraHUYECKOTO
MopakeHUss ~ Mo3ra  (TpaBMa, HMHTOKCHUKAITHS,
BHYTPHYCPCITHBIC OIYXOJIM, aHATOMHYCCKOE MU
(hyHKIMOHATBPHOE HEIOPa3BUTHE), TICHXHATPUICCKHUX
CIEICTBUH  coMaTWieckux  3aboneBaHmii  (HE
WHTOKCHUKAIINH, a TICHXUICCKIE CABUTH KaK CIICACTBHE
TSDKETBIX WU HEW3JICYUMBIX (MHOT/Ia — TOJNBKO B
TMOHATHUSAX TTAllHEHTa) COMAaTHYeCKUX 3a00JeBaHUU —
COMATOIICUXWKA, B OTIIMYNE OT ICHXOCOMATHKH, TPH
KOTOpOﬁ TMECPBUYHBIM 3BCHOM SABJIAIOTCA IMCUXUYCCKUC
HpOGJ’ICMLI, a BTOpUYHBIM — COMATUYCCKHUC CTpadaHUuA
UIOXOHAPHYECKOT0, (PYHKIMOHAIBHOTO, a MHOTIA U
OpPraHUYECKOTO perucTpa), u HHOTTIA -
MICUXUATPUUECKUX CJEACTBUN ICUXOTPaBMUPYIOIIEH
00cTaHOBKY (pa3BUTHE HEBPO3a JI0 YPOBHS MICUX032).
Hob6asum muraty w3 H.M. Xapuxosa u IO.T.

Tromermmaa (2009, c¢. 100): "B mncuxuatpun
MPaKTHYeCKH HE CYMECTBYeT MaTOTHOMOHHUYHBIX
CUMIITOMOB".

Tenepr Ha 3T0¥ Oa3e mepeiieM K onpeaeIeHUIM
cunapoma. CHavana — [UTaThI:

Kapuxos H.M., Tronemma FO.I'. (2009, c. 102):
"CHHIPOMOM HAa3BIBAIOT IOBTOPSIOIIEECS COYETaHHUE
CHMIITOMOB, TECHO CBSI3aHHBIX MEXIY C000it 00umMMu
MEXaHU3MaMH TPOUCXOXKJICHHS [dJEeraHTHBIN 00X0f
MOHSITHIA 3TUOJIOTUX U MaTorHOMOoHMYHOCTH — W.JI.] 1
XapaKTepU3YIOIIUX TEKyIIee COCTOSHUE OOJIBHOTO'.
Ham Ob1 emie yOenutbes B OOMIHOCTH MEXaHH3MOB
TPYIIIE CHMIITOMOB!

B.A. Kwmypos Ilcuxomaromorus. Y. Il, rm. 1:
"CuHOpoM («COBMECTHBIH Oer» CHMIITOMOB) -
COBOKYITHOCTh ~ CHMIITOMOB, HMEIOUIMX  OOIIMH

MexaHu3M pasButus... [latosnornueckue sBiECHUA
MMEIOT CHCTEMHBIH XapaKTep U BhIpakatoTcs B (hopme

CHUHAPOMOB".

Buxnnenus, CTaThs "Cunapom", URL:
https://ru.wikipedia.org/wiki/Curapom (narta
obpamenmst  30.08.2019):  "Cunapom  (map.-rped.

oLVOpOUT) «CTEUEHUE, CKOIUIEHHE; OT GUV- «C-, CO-»
+ dpopog «Oer, IBMKEHHE»)
- COBOKYITHOCTH CUMIITOMOB C
o0umMu 3THONOTHEN 1 atoreHe3oM (C oroBopkamu
MOXeET IOAXOANTh COMAaTHYECKOH MeIMIMHE, HO 00
OTCYTCTBUH ONPE/IEIIEHHOCTH ITHOJIOTHUH U IIATOreHe3a
B [ICUXHUATPHUHU CM. IMTATHI YyTh BBIIIE).

Bo Bcex Tpex ompeneneHUsX HET OTHOIICHHS
MOHSTHUS CHHIPOMA K MOHSATHIO AWarHo3a.

,Z[J'IH BBCACHHUS YCTKOI'O, XOTA M HC JIMIICHHOI'O
IIOABOJHBIX KaMHel OIPEAC/ICHUA CUHIpOMA HO6aBI/IM

eule OJHO TMOHATHE, 3auMcTBoBaHHoe y H.M.
Kapuxosa u I0.I'. Tronenuna (2009, c. 101): "... B
TICUXUATPUHU WCTIONb3YIOTCS HEKOTOpBIE

BHECHMIITOMHBIE M HaJCHHAPOMHBIE XapaKTEPUCTUKU
(xauecTBa) ... Tak, OTHAM W3 BaXKHEHIITNX IPU3HAKOB
mm30()pPeHNN  SBISIETCS  PacIIeIUICHHE  (CXH3HC)...
Hpyroe HaJCUHIPOMHOE CBOMCTBO
MMApOKCU3MAILHOCTh YKa3bIBACT HA POJICTBO CHMIITOMA
C DIIMJICTICHEH [MIIH, BOBMOXKHO, ¢ uctepuen — M./1.]...
[Ipu ucTepuy CHUMOTOMBI TOXKE HAJEIIEHBI OOIMIMMHU

CBOMCTBAMU ... - Kak MPOSIBIICHUE
JIEMOHCTPATUBHOCTH".

OnpenenuM CHHIPOM, HECKOJBKO HM3MCHUB
mpuBeJIcHHOE BbIlIe onpenenenue H.M. XKapukosa u
IO.I. Tiomemuaa (2009, c¢. 102):  Cunopomom
Hazvieaemcs nosmopsooujeecs couemanue

CUMNMOMO8, MECHO CEA3AHHBIX MedwHcdy co001l 00uuMU
MEXAHUSMAMU NPOUCXOHCOEHUsL U XAPAKMEPUIYIOUUX
O0OUH U3 ACNEKMO8 MeKYuie20 COCMOSHUSL 601bHO20.

Teneps 3aiiMeMcs CUMOTOMOKOMILIEKCOM. Takxke
CHaJaJia HAYHEeM C IIUTaT:

Ha caiite "CnoBapu © DSHIUKJIONEAUH Ha
Axkanemuke' B crathe Cumnromokomiuiekc, URL:
https://dic.academic.ru/dic.nsf/medic2/43117  (mara
obpamienus 30.08.2019), mpuBencH ps onpeneieHuit
U3 Pa3HBIX CIIOBape:

""CumnroMokonieke — 31o (1) psa cUMITOMOB,
KOTOpBIE HAOMIOJaoTCs y OOJBHOTO B KAaKOU-TO
mepro BpeMeHH; (2) COBOKYHHOCTh CHMIITOMOB
OTIPENIENIEHHOTO  paccTpoiicTBa; (3) COBOKYIHOCTB
CHUMIITOMOB HACTOSIIET0 pPacCTPOWCTBA Ha MOMEHT
uccienoBanus — manuenta (Ot rped. symptoma -
clly4aii, COBIajieHHe | jiaT. complexus -

CBSI3b, COYETaHuUE)" "

Meronuueckas pa3paboTka I'omensckoro
MenyHuBepcuteTa (mata obpamenus 01.08.2019):
"CHMITOMOKOMIUIEKC — 3TO TpyIa CUMITOMOB WU
CHHJIIPOMOB, XapaKTEpHBIX AJ 3a0oyieBaHHSA, HO He
00BETMHEHHBIX OOIIIM MTPOUCXOXKACHHEM .

B.A. Xwmypos, [lcuxomaromorus. Y. Il, rm. 1:
"Iloq  CUMNTOMOKOMIUIEKCOM  4allle I[OHUMAaroT
COBOKYITHOCTH CHMIITOMOB, CBOWCTBCHHBIX JaHHOMY
3aboneannio”. lllupokoe  ompeneneHue, Maio
OTIMYUMOE OT €T0 XKE OIPEHEICHUS CHHAPOMA, TPHU
3TOM ocraercs HESICHBIM OTHOIIICHHE
CUMIITOMOKOMJIEKCA K CHHIPOMY W JHar€osy B
TICUXUATPUH U MOKET MPOU3BOJIEHO BKJIIOYATh B ceOs
WHAWBHIYyanbHyI0 (He OOIIyl0) CHMITOMAaTHKY,
OTHOCSIIYIOCS K TaHHON OOJIE3HH, HO HPOSBIIEMYIO
JVIIs MHOTJA TPH KakaoM 3aboieBaHnu. B aTom xe
abzarie MMmeercst enie Oosee IMPOKOE M €lIe MeHee
muddepeHnupoBanHoe ompeneneHue: "B apyroit
HHTEpIpEeTalM CUMIOTOMOKOMIUIEKC — 3TO CyMMa
BCEX HApYIICHUH, BBIBILIIONIMXCS Yy NalWeHTa Ha
MOMEHT HccliefioBaHuA". DTO ONpeAeseHHe Mbl
BOOOIIIE BBIBE/IEM U3 MOHITHS CHMITOMOKOMIUIEKCA U
0003HaYMM €ro MOHSITHEM ""KOMIUIEKT CUMIITOMOB".

PazHuiia Mexmy KOMIUIEKCOM M KOMIUIEKTOM
3aKJIIOYAaeTCs B TOM, YTO TEPMHH '"KOMILIEKC"
OTIMCHIBAET, IYCTh M, BO3MOKHO, Pa3HOPOIHEIN HaOOp


https://ru.wikipedia.org/wiki/
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wiktionary.org/wiki/%CF%83%CF%85%CE%BD%CE%B4%CF%81%CE%BF%CE%BC%CE%AE
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D1%82%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD-
https://ru.wiktionary.org/wiki/%CE%B4%CF%81%CF%8C%CE%BC%CE%BF%CF%82#%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%B3
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B2%D0%BE%D0%BA%D1%83%D0%BF%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D0%BF%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC#cite_note-Dorlands-1
https://dic.academic.ru/
https://dic.academic.ru/
https://dic.academic.ru/dic.nsf/medic2/43117
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QJICMCHTOB, HO TE€X, KOTOPBLIC BCC BMECTC CJIIyKaT
HeKOTOpOﬁ 061H€ﬁ Hejin Wik OMUCBIBAKOT HEKOTOPOC
SABJICHHUC, M HCXBaTKa JaXXC OJHOI'o0 H3 3JICMCHTOB

MOXET TIOMelaTh BCEMY KOMIUIEKCY CIY>KUTh
3ajaHHONl emy nemu (cMm. craTteio "Kommiexc" B
Bukunenuu URL:
https://ru.wikipedia.org/wiki/Kommiekc (mara

obpamtenus 30.08.2019): "Kommueke (iat. complex -
CBs3b, COYCTAHWE, JaT. COMplexus - coexuHeHue) -
CHCTEMa, COBOKYIMHOCTh 4ero-iubo, o0beANHEHHOTO

BMECTE, HMEIOIEro oomiee MpeaHa3HAaYCHUE, |
OTBEYAIOLIErO Kako#-nmbo OIIpeJCIIEHHON
oomreit menmu". Taxxke cm. cratero "Kommiekc" B
Buxucnosape URL:

https://ru.wiktionary.org/wiki/xomrmiekc (mata
obpamtennst  30.08.2019): "Komrmuiekc - coderaHwe,
COBOKYITHOCTH OOBEKTOB, MPEIMETOB, SBICHUH FIIN
CBOWCTB, CBSI3aHHBIX MEXIYy co00i W 00pa3yrommux
equHoe 1eioe'.

A TepMuH "KOMIUIEKT" mOApazymeBaeT Ooiee
MeXaHUYECKUI HaOOp AIEMEHTOB, XOTS M UX TOJIHBIHA
HA0Op B TOYHOCTH B COOTBETCTBUHU C MPHBEICHHBIM
9yTh BBIIIIC BTOPBIM ompeeeHuEeM
cumnToMokomIuiekca B.A. JKMypoBbIM (CM. CTaThio
"Kommiext" B Buxucnosape, URL:
https://ru.wiktionary.org/wiki/Kommiext (mata
oOparnieHus 30.08.2019): "Komrmiekt -
TIOJTHEIN HA0OP KaKUX-ITHOO0 MPEIMETOB,

UMCIOIUX OTIpeNeNIéHHOe Ha3HaueHne. [Ipumep: " B
ouommoreke @. A. Tomctoro OBDI  TOJHBIH
KOMILICKT ra3eTsl «Begomoctu» (1703-27)").

HekoTopble HCTOYHHKH TPOCTO ypPaBHHUBAIOT
MOHSATHS CHHIAPOMAa M CHMIITOMOKOMIUIEKCA, YTO, C
HAIllei TOYKHU 3PEHUSI, ABSICTCS HECKOJIBKO U3JTUIITHUM
orpyoaeHuEM.

Ha ocHOBaHMM TNpPHUBEICHHBIX MHCHHHA H
pa3bsICHEHHI Tereph BO3MOXKHO JaTh OMpEACICHUE
CUMIITOMOKOMILJICKCA, OTJIMYAIOIIeeCs oT
OTIpeNeNIeHUs] CHHIPOMAa TOJIFKO HAMYHUEM YACTHIIBI
"He":

CumnmomoKoMNIeKCOM Hazvleaemcs
nosmopsooujeecsi  couemanue — CUMAIMOMOS,  He
CBA3AHHBIX  MedHcOy COoO0U 0OWUMU  MEXAHUSMAMU
NPOUCX0COeHUs (UTU NPU HeU38eCMHOCIU 0OUWHOCIU
MEXAHUIMO8 — NPOUCXONCOEHUS — CUMNMOMO8) U
Xapakmepusylowux OOUH U3 ACHeKMOo8 MmeKyuWe20
COCMOAHUS 6ONLHOZO.

HecMoTps Ha TO, YTO TUATHOCTHKA B ICHXHATPHH
BO MHOIOM OCHOBaHAa Ha ()EHOMEHOJIOIHYCCKOM
MOJXOMC, & YyTh BBHIIIE MBI Pa3lCIHIN INPU3IHAKU
0oNe3sHH  Ha  COMATHYECKHE  CHMITOMBI U
ncuxuarpudeckue Qpenomens, ™Mbl HE  Oymem
Ype3MepHO u 0e3 HeoOXOAUMOCTH YBEIHINBATE HA0OOp
TepmuHOB W HE  OymeM  pekoMeHmoBaTh K
UCIIOJIb30BAaHHIO TEPMHUH "' (DEHOMEHOKOMIUIEKC", XOTS
€ro OmpeieCHUE JICTKO MOCTPOUTH M3 ONPEACICHUI
CUMIITOMOKOMILIEKCA U ()eHOMEHA.

JlmarHoctTudeckuit KOMIIJIEKC CHMIITOMOB,
JTUAKOMILIEKC.
Ilenpto  wccrmemoBaHWs — TAIMEHTa  SIBJISIETCS

YCTaHOBJICHUC JUATHO3a, TAK KaK HA3HAYCHUC JICYCHU
JA0CTATOYHO OJHO3HAYHO 3aBUCHUT OT YCTAHOBJICHHOI'O

knuHMYeckoro auartosza. H.I'. Hesnanos (2016, c. 16)
ykaszbiBaeT:  "Hozomoruueckoe — HampaBieHHe B
KIaccuGUKaIuu MICUXUYECKHUX 3a00JI€BaHMiA,
BO3HUKIIIEe 0oJiee CTONETHS HazaJl W OCHOBAaHHOE
MIpeUMYyIeCTBEHHO Ha pabortax D. Kpenenuna, 10
HACTOSILIEr0  BPEMEHH HE  MpeBaIMpyeT  Haj
cugapomonoruueckuM. MKB-10, no cpaBHeHuto c¢
MPEOBIAYIIUMHA BEPCHAMH, HOCHT JKJIEKTUICCKHAN
XapakTep, UCTIONB3YS UL pasrpaHUueHIs O0e3Hel n
STHOJOTHYCCKHIA, " HO30JIOTHYCCKUI, H
CUHAPOMOJIOTHYECKUM, M JaK€ CHUMITOMATUYECKUH
ypoBHH. Takas pa3HOIDIAHOBOCTh B KIIACCH(UKAIHA
00BSICHACTCSI HECKOJIBKUMU NIPHYUHAMU:

OTCYTCTBUEM cnenuGUIHOCTH
MICUXOMATOJOTMYCCKUX CHHIPOMOB;

HEAO0CTATOYHOM U3YYCHHOCTHIO
MMaTOTEHETHYECKHUX MEXaHN3MOB MICUXHYECKUX
3a00JIEBAHMII;

To ecTp, APYTHMH CIIOBaMH, IS TMOCTAaHOBKU
IMAarHO3a 4YacTO OKa3bIBAETCS SBHO HEIOCTATOYHBIM
BEIABIICHHEC Yy TAlHWEHTa HAIUYHSA OMpPENeNsieMOro
CHUHIpOMa WIM CHUMIOTOMOKOMIUIeKca. Torma st
0003HaYCHHS HEOOXOUMOr0 M JOCTATOYHOrO Habopa
napaMeTpoB MalUeHTa, OJHO3HAYHO OMPEEISIONINX
KJIIMHUYECKUI JUarHo3, HaM MNPUJETCS BBECTH HOBBIN
TEPMHUH - JHUATHOCTUYECKUH KOMILJIEKC CHMIITOMOB,
JMUaKOMIUIeKC (B Ha3BaHUU NTAHHOTO TEPMHUHA CJIOBO
"KOMILJIEKC" MCIIOJNIb30BAHO IO NMPUBEICHHOMY BBILIE
OTIPENICNICHUIO 3TOTO CJIOBa M HWMEET JOCTaTOYHO
MTOBEPXHOCTHYIO CBSI3b C TOHSATHEM
CUMIITOMOKOMILIEKCA).

DTOT TEPMUH — TUAKOMIUIEKC - MBI HECKOJBKO B

MaTeMaTHYEeCKOM CTHIIE oTmpeneuM Tak:
"uaxkomnnexc - 5mo HeoOX0OUMbLI U OOCMAMOYHDLL
Habop CUHOPOMOS, CUMNIMOMOKOMILEKCOS,
CUMNMOMO8,  (DeHOMEHO8 U BHECUMIIMOMHBIX

Xxapakmepucmux (kauecms), Komopbvie UMerom Uiy He
umerom oouwUll MeXanu3mM 803HUKHOBEHUS U PA3GUMUSL
(u, eciu uU3BeCMHO, O0OWYIO SMUOLO2UIO  U/UTU
namoceHes) u Komopvle 6ce emecme OOHO3HAYHO
YKaswvleaiom Ha ouacnos. Jluakomniekc modicem co
epemMeHeM OUHAMUYECKU USMEHAMbCs, VKA3bleds Hd
MURUYHYIO WU GMUNUYHYIO CIMAOULIHOCMb OONe3HU
(namoxuwne3) uau  yKA3vleas, UMO  COCMOSHUE
nayuenma mpebyem ycmanoeienus 0py2020 OudeHo3q.

[Ipn KOMOPOMTHOCTH BO3MOXKHO BBISBICHUE VY
MalyeHTa HECKOJIbKUX 3aBUCHUMBIX WJIM HE3aBHUCHMBIX
MEXIy COO0OM TMAKOMILIEKCOB, KaXKIbI M3 KOTOPBIX
yKa3bpIBaeT Ha "cBoil" mmarHo3. KoMmoHEHTHI 0qHOTO
JTIMAKOMILIEKCA BIIOJHE MOTYT BXOJUTh KaK COCTaBHBIC
YacTH B HA0OP KOMIIOHEHTOB JIPYTOTO TUAKOMIUICKCA.

CBOIMCTBO HEOOXOIUMOCTH Ka)XJIOTO CHHIPOMA,
cuMmnroMa, (eHoOMeHa WIH Jpyroro KOMIIOHEHTA
JIMaKOMILIEKCa ONPEAENsIeTCsl TEM, UTO €0 OTCYTCTBHE
y>Ke He MO3BOJISIET BBINTH HA OJHO3HAYHBIN JTUArHo3 U
BeCch HAOOP CUMIITOMOB M (DEHOMEHOB TIPEBpaIIacTcs B
ONpENENICHHbI YyTh HWXKE MNpPeAuarHoCTHYeCKui
KOMILJIEKC CHMNTOMOB (MpeIuMaKkoMIuIeKc), a
CBOMCTBO JOCTaTOYHOCTH VYKa3blBaeT Ha TO, HYTO
JIOTIOTHATEIIFHO OOHApyXeHHbIE Yy TMaIMeHTa CBEpX


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D1%8C
https://ru.wiktionary.org/wiki/комплекс
https://ru.wiktionary.org/wiki/Комплект
https://ru.wiktionary.org/wiki/%D0%BF%D0%BE%D0%BB%D0%BD%D1%8B%D0%B9
https://ru.wiktionary.org/wiki/%D0%BD%D0%B0%D0%B1%D0%BE%D1%80
https://ru.wiktionary.org/wiki/%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82
https://ru.wiktionary.org/wiki/%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D0%B9
https://ru.wiktionary.org/wiki/%D0%BD%D0%B0%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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HCOOXOIUMOrO Il YCTAHOBJCHHS TMOJHOTHI U
JIOCTaTOYHOCTH KOMIIOHEHTOB JIMaKOMILIEKCA
(TIposIBNICHHS €r0 OJHO3HAYHOCTH JJI KOHCTATaIl[uu
KIIMHUYECKOTO JIMarHo3a), JIONOJIHUTEIIBHEIE
CUMNTOMBI, (DEHOMEHBI U JPyrue KOMIIOHCHTEHI,
OIHUCKIBAIOIIKE O0JE3HEHHOE COCTOSHUE MalMeHTa, He
M3MEHSAT, & JIMIb IOATBEPAAT YCTAHOBJICHHBIH Ha
OCHOBaHNH 0a30BOT0 JUAKOMILIEKCA qrarao3. OIuH u3
[IOJBOIHBIX KaMHeH TaKoTo OIpeieeHHs
JIMaKOMIUIEKCa MMEHHO ISl ICUXUATPUH CBSI3aH C TEM,
YTO, HAMPUMEP, B MCUXOMATUIX M AKICHTYAIMAX IS

YCTaHOBKH JIMarao3a Ba)KHBI pe3yNbTaThl
TECTHPOBAHUS, B YaCTHOCTH, o
ITaToxapakTepoIOrHICCKOMY JIUArHOCTUYCCKOMY
OTIPOCHHKY (I1g0), a CeroJIHs BOOOIIE
MATOIICUXOJOTHYECKOE TECTHPOBAHUEC BHE OCTPOTO
MCHX03a  CTAHOBUTCS  HEOOXOAMMOW  YacThIO

MICUXUATPIUECKOW JTHATHOCTUKU, KOTOpas MPU 3TOM
HECKOJBKO C/IBHTAETCS CO CBOETO TPATUIIHOHHOTO
9UCTO (PEHOMEHOJIOTHYECKOTO MOIXO0 1A,

IIpeanarsocTu4ecKuii KOMIUIEKC CHMIITOMOB
(mpeauaKoMILIeKC).

B oOcmemoBanmm manmuMeHTa ¥ TOIBITKE
YCTaHOBIEHUS  KIMHUYECKOTO  JMarHo3a  4acTo
BCTPEYACTCSl COCTOSIHHE, KOTJa COOpaHHBIH Habop
(KOMIUIEKT)  CHHIPOMOB,  CHMITOMOKOMIUIEKCOB,
CUMITOMOB,  (CGHOMEHOB WM  BHCCHMIITOMHBIX
XapaKTepUCTUK (Ka4eCTB) HE BHIBOJUT OJHO3HAYHO Ha
OIpe/IeNICHHbBI N KJIMHUYECKUHN JIMarHo3. Jns
YCTaHOBIICHHS OJHO3HAYHOTO JHAarHoza Tpedyercs
KOHCTAaTHPOBATh HaJIN4He JIOTIOJTHUTETBHBIX
KOMIIOHCHTOB ~ OHMaKOMIUIEKCa —  CHHIPOMOB,
(heHOMEHOB | T.11. (TO €CTh HE BBHITIOTHICTCS YKa3aHHOE
BEIIIIE  CBOWCTBO  JOCTATOYHOCTH  KOMIIOHCHTOB
JIMaKOMIUIeKca). OJTOT Habop KOMIIOHEHTOB HE
ompenenseT  OJHO3HAYHO JIUarHoO3, puYeM,
nobaBneHWe  TOTO WM WHOTO  KOMIIOHEHTa
JIMaKOMIUIeKca (T€X WJIM HMHBIX €ro KOMIIOHEHTOB)
MOXKET  BBIBECTH  BECh  JIOTIOJIHCHHBIA  ITUMH
KOMITOHEHTaMHU JIHAKOMILJIEKC Ha TOT WU WHOH YxKe
OTHO3HAYHBIN KIMHWYECKUHA nuarHo3 (wHade OBl
BBINOJTHSIIOCH CBOWCTBO JIOCTaTOYHOCTH u
JIOTIONTHUTEIPHBIC KOMIIOHEHTHI JTHAKOMIDIEKCAa BCETO
TONBKO TOATBEPXKAATM OBl YK€ YCTaHOBJICHHBIN
KOMIUICKTOM  HEOOXOIUMBIX WM JOCTaTOYHBIX
COCTaBHBIX YacTeH JHAaKOMIUIEKCAa KIMHUYECKUI
nuario3). VMeHHO TakoW  KoMIUIEKT  (Habop)
CHHAPOMOB,  CHMIITOMOKOMIUIEKCOB, =~ CHMIITOMOB,
(heHOMEHOB H  BHECHMITOMHBIX  XapaKTEPUCTHK
(kayecTB), KOTOPBIC €I1I€ HE BHIBOJAT HA OJTHO3HAYHBIN
KIIMHUYECKUH JAMAarHO3 U TPeOYIOT JOMOJHUTEILHOTO
KOJIMYECTBA KOMITOHEHTOB JUTST MOSIBJICHUSI
OJTHO3HAYHOCTH JTUArHO3a (IUIs BEIIIOJIHECHHS CBOMCTB
HEOOXOJUMOCTH M JOCTaTOYHOCTH KOMIUIEKTa) MBI
TPEIOKIITA Ha3BaTh MPeANArHOCTHYECKIM
KOMILJIEKCOM CHMOTOMOB (IMPeIHAKOMILIEKCOM),
(mpeaBapuUTENbHBIM JIMATHOCTHYECKUM  KOMILIEKCOM
CUMIITOMOB, 10 HEKOTOPOW AaHaJOTHU C TEPMHHOM
"mpeankoromm3M”, mpemnoxeHHsiM O. E. Bbexrterem
(1986)).

"JInmHue'" TePMUHBI.

XoTsi HaM W3BECTEH INPHHLUI, HMEHYEMBIHd B
COBpeMeHHOM s3bike OpuTBoit Oxkama (mat. «Entia
non sunt multiplicanda praeter necessitatem» - «He
Clle/lyeT NPUBJICKATh HOBBIE CYITHOCTH 0e3 KpaiiHel Ha
TO HEOOXOAMMOCTH»), a ONpeAeNeHUH BOKpYT
TEPMHHOB CHHIpPOMa M CHMIITOMOKOMIUIEKCA YiKe
Ooee, 4eM IOCTATOYHO JaKe B JAaHHOM TEKCTE, MBI HE
MOXEM yIepxKaThcsl OT COOIA3Ha IOMBITATECS BBECTH
ele JABa TEpMHMHA M IOBBILECHUS (OPMaIbHOMN
(MaTemMaTH4ecKoil) OIpeNeNeHHOCTH, XOTA W He
paccuMThIBaéM Ha HX HCHOJIB30BaHUE YTOOBI HE

YBEIMYNBAaTh TEPMHUHOJOTHYECKYI0 IyTAaHHWIy B
UCIIOJIb30BAaHMH MHOXKECTBA IMOX0XKHUX MEXIY C000¥
TE€PMUHOB.

OrtuMu TepMuHaMK MoryT ObITh "IlpecuHapom”,
"IpeaBapuTeNbHbI CHHAPOM" (BYJIBI.: HEJOCHHIPOM)
n "Ilpecumnromoxommiekc". OOBsSCHEHHS MBI
JaJuM TOJIBKO IUISl TIEPBOTO M3 3THX TEPMHHOB, TaK
CMBICII BTOPOTO TEPMHHA IIOCIE 3TOTO CTAHET M TaK
OYEBHIHO MOHSITEH.

HTaK, BO3MOXHO COCTOSIHAE ANarHOCTHKH, KOT/a
JUISL 4€TKOTO U OHO3HAYHOTO OINPEAEICHHS CHHAPOMA
(KOTOpHIH, B CBOIO OYEpEeb, BOMICT B OMpPEICIICHHBIH
BBIIIIE JMAarHOCTUYECKUH KOMIUIEKC CHMIITOMOB,
JMaKOMIUIEKC) OyZIeT HelocTaBaTh OJHOTO — JBYX
CHUMITOMOB WM ()EHOMEHOB, NpHuYeM J100aBlICHHUE
HEOOXOMUMOI0 MOXET ONpPENENUTh IOJIy4yaeMblil
CHHJIPOM TaK MM uHaue. To ecTh, umeronuiicss Habop
CHUMITOMOB WIH (DEHOMEHOB HE MOXET OJHO3HAYHO
OIIPEAEIUTH CHHAPOM U CO3JaeT BO3MOXKHOCTb BEIOOpa

MCIKAY ABYMs 501058 OOJIBIIIM KOJIMYECTBOM
CHUHAPOMOB, JJIA qero u Tp€6OBaJ'II/ICL
JOIIOJTHUTCIIbHBIC KOMIIOHCHTEI, CO3Jar0Ime

OJHO3HAYHOCTb CHUHApPpOMA.
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