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INFLUENCE OF VICASOL ON THE CONDITION OF PERIODNTAL TISSUES UNDER THE
MODELING OF PERIODONTITIS

Abstarct. Vikasol in experiments on 22 white rats in the tissues of the oral cavity showed
periodontoprotective, antioxidant, anti-inflammatory properties in terms of periodontitis modeling. He increased
the content of hydroxyproline in the gums and glycosaminoglycans in periodontal tissues.

Key words: vikasol, model of periodontitis, lipid peroxidation, antioxidant enzymes, hydroxyproline,

glycosaminoglycans.

Inflammatory ~ periodontal ~ diseases  are
accompanied by destructive changes in the intercellular
matrix (MKM) of the connective tissue (ST) of the
gums and periodontal bone tissue. One of the most
important vitamins for CT metabolism is vitamin K, the
use of which increases the collagen content, the level of
hexosamine-containing biopolymers and
sialoglycoproteins [1]. As a cofactor, vitamin K is
involved in the post-translational carboxylation of
glutamine residues (Glu) of calcium-binding proteins.
The effect of this vitamin is mediated by the receptor
interaction of the active metabolites of vitamin D [2].

We have proposed the use of a vitamin K
antagonist, warfarin, when modeling experimental
periodontitis that occurs with metabolic disorders of the
MKM periodontal disease. Warfarin blocks the
synthesis of vikasol-dependent blood binding factors in
the liver: factors 11, VII, IX and X. Itis an anticoagulant
of indirect action, has a slow effect, has cumulative
properties.

The purpose of this study was to study the effect
of Vicasol on the state of the tissues of the oral cavity
of rats under conditions of periodontitis modeling.

Materials and methods

Experience held on 22 white male rats of 1.5
months. age. The intact group (1) — 6 individuals. In the
2nd group of 8 rats received per os warfarin ("Nycomed
Denmark APS") in the dose of 10 mg/kg of body weight
a day. Played against the background of periodontal
diseases 8 rats for 50 days were administered per 0s
menadione (vitamin K3) (" Borsasi HFZ", Ukraine) at
a dose of 1.5 mg/rat per day, then taken out of the
experience by total bloodletting from the heart under
anesthesia (sodium thiopental 40 mg/kg). All animal

experiments were performed according to European
Convention for the protection of vertebrate animals
used for experimental and other scientific purposes.
The objects of research were the supernatant of
homogenates of the liver, gums, buccal mucosa (SOS),
alveolar bones. State ST was evaluated on the content
of glycosaminoglycans (GAG) in periodontal tissues
[3], and collagen content of hydroxyproline in the gums
of rats [4]. Standardized methods using commercial kits
determined the content of total protein, acid and
alkaline phosphatase. The level of processes of lipid
peroxidation (LPO) was evaluated by the content of
malondialdenyde (MDA) [5]. We determined the
activity of glutathione peroxidase (GPO) [6] and
catalase [7].

The research results were processed by standard
methods with the definition of the t-criteria of
reliability of differences for Student.

Research results

Against the background of reproduced
experimental periodontitis, the effect of Vicasol on the
condition of the oral tissues was investigated. Vikasol
reduced the resorption of periodontal bone structures in
the lower jaw of rats by 15% (p = 0.02): 33.5 £ 0.6%
compared with the control group (100%): 39.4 +2.1%.
In the upper jaw, no significant reduction in resorption
was detected: 25.6 = 0.9% versus 27.6 + 1.6%.

Vikasol had a positive effect on the state of the
connective tissue periodontal cancer of the rats. Thus,
in the gum, the content of total hydroxyproline under
the action of vikasol increased 7.9 times (p <0.001);
free hydroxyproline - 6.7 (trend; p = 0.09); bound - 8.8
times (p = 0.003) compared with the control group
(Table 1).
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Table 1
The effect of Vicasol on the performance of MKM in periodontal tissues of rats (M + m; p)
Content
Animal GAG (mg/g) Gum oxyproline (umol / g)
groups free
gum alveolar bone general connected
Control (K) 7,50+0,17 18,0+1,65 0,57+0,17 0,28+0,07 0,28+0,14
K + vikasol 8,52+0,012 35,3+1,21 4,51+0,48 1,88+0,86 2,47+0,39
p=0,004 p<0,001 p<0,001 p=0,09 p=0,003

Note. In tab. 1-4, the confidence index p is calculated compared to the control group.

Vikasol in the tissues of the oral cavity showed an
anti-inflammatory effect: the activity of the pro-
inflammatory enzyme acid phosphatase (pH 4.8) in

SOCH decreased by 1.6 times (p = 0.06), and in the
gum - 4 times (p = 0.02; Table 2).

Table 2

The effect of Vicasol on acid phosphatase activity and MDA content in the tissues
of the oral cavity of rats (M = m; p)

Activity Content
Animal ACP (umol / g) MDA (nmol / cm3; nmol / g)
groups Oral mucosa gum alveolar bone Liver Oral mucosa | alveolar bone
Ctzrg)fol 2.36+0,16 7.74+1,60 2,98+1,06 153+10,8 5,58+0,53 13,120,65
. 1,46+0,40 1,88+0,99 104+4,17
K + vikasol =0,06 =0,02 1,38+0,21 p=0,004 5,39+0,56 11,4+0,93

In the bone of the alveolar process, the ACP
activity was 2.2 times lower than in the control group
(p> 0.05; Table 2). It is known that ACP in bone is a
marker enzyme of osteoclast action. The activity of
alkaline phosphatase - marker enzyme osteoblasts
under the action of vikasol increased 1.6 times: 0.28 +
0.013 nmol / s - g versus 0.18 £ 0.013 nmol /s - g (p
<0.001) relative to the control group.

Vikasol in the liver normalized lipid peroxidation
processes at the level of the organism of rats - the
content of MDA decreased in the liver by 32% (p =
0.004); in SOSH and in the bone of the alveolar
process, the level of MDA was not significantly
decreased (by 4% and by 13%, respectively, Table 3).

Table 3

The effect of Vicasol on the antioxidant enzyme’s activity in the tissues of the oral cavity
of rats (M + m; p)

Activity
. catalases
Animal groups (mkat / g) GPO (umol /s - g)
Gum Oral mucosa Oral mucosa Alveolar bone
Control (K) 20,4+1,07 14,8+2.84 12,94+7,13 6,49+3,02
. 24,1+1,65 32,5+4,22 41,1+4,76
K + vikasol p=0.08 15,9+3,76 p=0,04 =0,001

Catalase activity in the gum under the action of
Vicasol tended to increase (p = 0.08; Table 3). The
activity of another antioxidant enzyme - GPO in the
SOC increased by 2.5 times (p = 0.04); in the
periodontal bone tissue - more significantly, 6.3 times
(p <0.001; table 3).

The content of soluble non-collagen protein was
increased compared with the control groups (warfarin):
in the liver 2.8 times (p <0.001); in the spring 2.5 times
(p = 0.004) and 5.2 times (p = 0.05; Table 4) in the
periodontal bone tissue, which is understandable due to
the anabolic properties of vitamin K3 (vikasol).



[ |

6 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 EESIL
Table 4
The effect of Vicasol on the content of soluble protein in the tissues of rats
(M + m; p)
. Protein content (mg / g)
Animal groups
liver gum alveolar bone
Control (K) 0,28+0,050 0,22+0,051 0,17+0,088
K + vikasol 0,77+0,051 0,55+0,064 0,89+0,29
p<0,001 p=0,004 p=0,05

Conclusion

In the course of the research, vikasol showed
periodontoprotective, antioxidant, anti-inflammatory
properties under conditions of periodontitis modeling.
Thus, parodontoprotective effect of vikasol was
expressed in a decrease in resorption of periodontal
bone by an average of 11% (100% in the control group),
which was consistent with the activation of alkaline
phosphatase, a marker enzyme of osteoblasts. Anti-
inflammatory effects are found in the oral mucosa. The
antioxidant properties of vikasol were manifested by a
decrease in the level of POL processes on the
background of the organism and, locally, by the
activation of antioxidant enzymes in rat periodontal
tissues.

The previously known anabolic properties of
vitamin K were confirmed by a significant increase in
the content of hydroxyproline in the gum, as well as
glycosaminoglycans in periodontal tissues under its
influence.
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KAK OBE30OITACHUTbD BOJIBHBIX OT XUPYPI'OB

AnHotanusi. bonee TpuanaTty JeT, B pa3HbIe TOJbl, B BUJAC OTACIBHBIX Ka3yUCTHYCCKHX HAOJIOJCHUI B
MEIUIMHCKOM MpakThKe coOpanbl okoso 200 kiMHUYeCKuX HaOmoJeHuid. B cBoe BpeMeHn oHM caMu 1o cede
OCTAaBAINCh KaK €AMHUYHBIE KIMHHYECKHE SIU30](bl, U ECTECTBEHHO HE uMenn obobmaromue BbBOAbL. C
WCTEUEHHEM BPEMEHH 3TH YHUKaJbHbIC KIMHHYECKHE HaOI0/IeHHE COOpaHbl B OAHY COJHIHYIO MOHOTpadHIo,
o1 Ha3BaHueM "Mdopc—Makop B XUPYypruu” ¢ MeXIyHApOIHOM KHIDKHOM Mapkoit - LAP LAMBERT/ Internation
Book Market Service Ltd., member of OmniScriptium Publishing Group.2018. [IpuBiek nHTEpeC K JaHHON KHUTE
JlaKe JTI0JIeH aJIeKo OT MEAWIMHBL. Terepb OHM M3y4YeHBI, 0000IIEHbI U cuCTeMaTH3NpOoBaHbl. COBpEMEHHOMY
HCCIIEZI0OBATEIIO Bpady, Ha poHe OypHOTO pocTa JHarHOCTHYECKOH HAHO TEXHOJIOTHH, BCECOOINI ITOTbeM yPOBHHI
00pa30BaHHOCTH HACEJICHHS W POCT KIMHHUYECKUX MBIIUICHHH MEIUNMHCKHX PaOOTHHKOB HEOOXOAWMO HOBOE
HaJjIekalee OTHOIIEHHE CBOeH 0053aHHOCTH.

JonyieHne omMOOK B XUPYPTUUECKOI NPaKTHKE 3aBUCUT OT MHOTHX (pakTOpOB, M B MEPBYIO O4EPEab, OT
HHU3KOHM KBanmdukanuu xupypra. K coxkanenuto, 4To rpexa Tautb, Cpeid apMUU XUPYPTOB €CTh U TaAKHE «BEUYHO
NpaKTHKYyoNue» Bpauu. [loaTomy, He 3ps1, B Hapoje cymectByeT adopusm: «IIpexe, yem jeub Ha onepalmio,
MPUBE/IM B MOPSAZOK CBOM 3eMHBIC Jieiia. BO3MOXKHO, ThI ellle BBDKUBEIIBY». HO ObIBalOT CUTyalluy, KOTIa CTapaHus

Xypypra HC BCErja AaroT MOJIOKUTEIIHLHBIN PE3YIbTAT, HO OTO HE ABJIACTCA Hpe3yMHHHeﬁ HCBUHOBHOCTH.

[popunakruyeckas anneHAIKTOMUS

B #pyXHOM KOJUICKTHBE  XHPYPTHUECKOTO
OTZAEJIEHNsI OJTHOI NX PaHOHHBIX OOJBHUI] HAMETHIIOCH
TOP)KECTBO, KOTOPOE pEHIMIM  OTNpa3IHOBaTh B
JKMBOIIMCHOM YTOJIKE paiioHa. Bee ornpaBuimcs Tyza,
KpoMme ypreHTHOH Opuranbl. OHH  €CTECTBEHHO
OCTaJIMCh B OTJIENIEHHH C BEJIMKOM CKOpOBIO, UTO, K
CO’KaJICHHIO, HE YYacCTBYIOT B 3TOM 3HAMEHATEIbHOM
TopkecTBe. Ho OHM OBIITM HaMepeHB! JIOOBIM MyTeM
MOTACTh TYJIA TI0 Mepe BO3MOXKHOCTH, 3aBEPIIUB CBOIO
pabory.

W Brpyr nocrymnaet noapsia 2 G0IBHBIX ¢ OCTPHIM
anneHUIuTOM. XUpypr OBICTPO cienan o0e onepannuu
U ¢ 00JIerYeHneM B3JJOXHYJI U MTO{yMaJl, 4TO HE JaJIeKO
TO-BpEMsl, KOT1a OH IPUCOENUHUTCS K BECEIION BaTare.
Toneko coOpancsi CHATH ¢ ceOsi  OnepannoHHYIO
ONIeKIy W BAPYT MEACECTpa, M3 IpeaoleparoHHON
KOMHATBl CTYYHWT II0 OKOIIEYKYy ¥ IIOKa3bIBaeT
yKa3aTeIbHBIH Nalell, TOBOPSIINHA O TOM, UTO €IIe OJHa
orepanysi ¥ BBIPA3UTENFHO MOKA3BIBAET, UTO IOCTE
9TOrO — «TyJisii Bacsi».

HacTtonbko OHa BBIPAa3WTENBHO ClieNaia 3TOT
JKECT, XK XUPYPry CTANO BECENO, YTO MPEKHUN a3apT
3aBiaje] HOBBIMH cuiamMu. «Tperwidl anmneHaumuT)
3aBepllIeH ¢ TaKoH ke ObICTpoTOH. BOT Temepb MOXHO
«TYJBHYTB», CKa3aB, XUPYpPr coOpalcs CHATH Xaiar.
Bapyr rmanueHnTka @ Ha  ONEpalMOHHOM  CTOJIE
JpO’KaIllUM TOJIOCOM TOBOPHUT: — «IOKTOP, a MOIO
JUTIOMY Ha KOXe OyaeTe ucceKaThy?

Xupypr B yrape MHpeACTOSIIET0 TOp>KecTBa HE
crpocuil, — Kakoi auarHo3? Tak, 4yTo «TyJbHYTh» 110
MOJHOW TIporpaMMe C BEeCelIbeM Ha 3TOT pa3 He

MPUIUIOCH. 3a COAESHHOE JIeJNO OTBET JepXkKaTh
MPUILIIOCH OH — Oif — OH.
Cosem: Omoyus xupypea HOJIHOCMbIO

s3amymanuna ym paua. He 3ps 2ogopam: nodxc xupypea
00J1)/CHA  KOHMPOIUPOBAMbCs 20710801 xupypea. He
00epAHCUMOCTL  XUPYp2d: MO CUMHIMOM, KOMOPbIl
nogiekym 3a cobou Henpusmuocmu. ITpebyemcs
KOHCYIbmMayusi COOMEEMCMEYIOuUX CReyuariucmos
camomy xupypey.

JlutepatypHble HCTOYHUKH [8].

«Hactymiieane Ha  rpaéum»
MOHEBOJIE

3HAKOMOMY CTOMATOJIOTY IT0KaJIOBAJICSI OOJILHOM
Ha HEBBIHOCHMYIO 00J1b B 3y0ax. OH ¢ 3Toii mpobaemoii
IBa OHS HE chmajl. Bpay BHUMATeIbHO OCMOTpEI,
YCTaHOBMJI JMATHO3 U OOBSCHUI JPYTy—TIAIIUEHTY, 9TO
3y0, K COXQJIEHWI0, HE IOMICKUT JIEUCHHUIO,
HEOOXOIMMO €ro yJaiuTh. Takod BEpIUKT MPHUHSAT C
YIOBOJBCTBHEM, TIOTpeOOBal  HE3aMEIIUTEIbHYIO
mponenypy Xotb “0e3 oOe30omuBanus”. “Tak He
ObIBaeT B COBPEMEHHOI MetuunHe” — OypKHYJI IOKTOP
Y 3aH5ICS 00€300IMBaHHEM.

[Mocne Toro kak crenai MPOBOJHUKOBYIO OJIOKATY
y TalWeHTa IIOSBWJIACH MTHOBCHHAs  KapTHHA
aHaUIAKTHYECKOW peakiuu Ha HOBokawH. CpodHO
MpOBEJEHA COOTBETCTBYIOWIAs Tepanusi. boiabHOM

WIH PHCK
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npuiren B cebst yepe3 2-3 MUHYTHL. MeTUIIMHCKUN
nepcoHan ucoyrancs. K cuacTelo amnepruueckas
peakuust mpouwia OykBasisHO depe3 10-15 muHyT Ge3
nocineacteus. llocne 3TOH TPEBOXHOU IPOLEAYPBI
WHTCHCUBHOCTh OONMM B OOJBHOM 3y0e emie craia
Oousbie. KimeHt cran TpeboBaTh yJaineHus: OOJIBLHOTO
3y0a Jr00BIM Iy TEM.

Mencectpa HaOpama B IONPHL  JIPYroro
obOe30onmBaromero  mpemapara,  OT  KOTOPOTO
NPAKTHYECKH He HaOIIOJaeTCs OCIOXKHEHHH U

MOJIOXKIJIA €ro Ha CTOJN Bpada. Temepp JOKTOP
OCTOpO’KHEE CTAJl BBOJUTH IIPETapaT B Hy)KHOE MECTO.
U Bapyr Takas >ke peakuus Kak npeasiaymas. Ha stor
pa3 Oojee BBIpaXKCHHAs, 4eM IepBas. Y JIOKTOpa
ONMYCTWINCh PYKH, ObLI B oTuasHuW. [laBaii OmsThH
MOBTOPATH T€ K€ MPOTHUBOIIOKOBBIE MEpPONPUATHS,
ciaBa 00Ty, HE TOMIEI IO TSKEICHIIETO OCIIOKHCHHUS.

Bomnpoc B ueM ke Aemo: BEIACHIIOCH, 9TO JOKTOP
TIepeMyTall OIPHUI] ¥ BBEI TOT K€ HOBOKAWH B IIEPBOM
mmpune. Bens mmpumbl ObUTH OOWHAKOBBL, W OHHU
nexanu pspoM. Kak roBopurcst “HacTynuil HaTe ke
rpabmu”. OmHaKo Ha30HIHBOE TpeOOBaHUE MAllMCHTA

JOCTUTHYTO [EJIbI0 Ha TPeTheH PUCKOBaHHOU
nomneiTKe. Bpau Beerna A0KeH ObITh BHUMATEIBHBIM,
Takass HEOpPEKHOCTh MoOrja Obl CTOWT JKWU3HU
601BbHOMY.

JIuteparypHsle uctounuku [2,11].

IIpexpacHo, Ho...

....Kenmunua, 39 ner, oOpaTuia BHUMaHHE Ha
3HAYUTEIBHOE yBEIHMUYCHNE XUBOTa. OHKOTHMHEKOJIOT,
OTIpEZIeINB aCIHT, AUarHocTupoBan [V cragmio paka
ANYHUKA, KBAMN(HUINPOBAT COCTOSHHE OOJNBHON Kak
MHKypabenbHO€ W HampaBWJ  IAIUEHTKY B
MNOJMKIMHUKY JJIsI CHMIITOMAaTHYECKOTO JICYCHUSI.
BonpHast  oOpatmnack K XHPYpry, KOTOpBIH,
YCOMHHBIIUCh B JMAarHo3e M IPOTHO3E, BBIOIHHI
nanaporomuto. Oka3zanoch, 4YTO OOJBLIYIO 4YacTh
0o0BeMa KXHUBOTA 3aHUMAET TMTAHTCKasl 3a0pIOIIMHHAS
nunoMa. Xupypr yJnaiaui JTUnoMmy BecoM B 12,5 kr.

bonwHas BBITITMCaHa B YAOBJIETBOPUTECIIBHOM
COCTOsSHHH.
I/IHTepCCHa peaknus OHKOI'MHEKOJIOora, y

KOTOpOro OoOJbHas OCTaBajach Ha ydere. YBHUIEB
peoOpasuBIIyIOCST TIOC]e Olepanud  OONBHYIO |
MPOYUTAB CIPaBKy, OH cka3all: «Kak, BbI coriacuiuch
Ha onepanuoo? Bbel Beap Moram ocraTbecsd  Ha
OTIEPALIMOHHOM CTOJE!».

Jluteparyphsie uctouHuk [1].

Yects MyHAUpA

Tyunsrii Myx4uHa, 29 1€T, BCKOpe MOCIe CHITHOTO
yXAKHMHA NOCTyIaeT B XUPYPrUU4E€CKUM CTalMOHap, Ile
JUAarHOCTHPYETCS OCTPBIA MaHKPEaTHUT, W OOJIHHOTO
HAYMHAIOT TOTOBUTH K omepanuud. MaTb OOJBHOTrO,
Bpad, oOpamaercs K Bpauy ¢ Npoch00H NMpHUTIacuTh Ha
KOHCYJIbTAllMI0 XHUpypra W3 Apyroi OoipHuIbl. B
KOHCYJbTallUl €W OTKa3bIBAlOT, MAlUCHTy JeNIaroT
IpeMEUKAIUIO U Be3YT B OIEPALlMOHHYIO.

Torga marh pemiaercds Ha  PUCKOBAaHHBIN
noctynok. OHa CHsIa ChIHA C HOCHJIOK M OTBE3JIA €T0 K
XUPYPry, KOHCYJIbTAIlMH KOTOpOro noduBanack. Ilpu
WCCIIEIOBAaHUK B JIpyrold OOJIbHUIE TOKa3aHWHd K
HEOTJIOKHOW omepanuu He oOHapykeHo. [IpoBemeHa

JNCTOKCUKAIIMOHHAST TEpamus, U Ha TPEThH CYTKHU
0OJIBHO BHITICAH B YAOBJICTBOPUTECILHOM COCTOSIHUU.

Cumyamugnvie 00vsicnenusi: Hmeromes Opyeue
MOICIU € MOYKe 3PEHUsl ONbIMHO20 KIUHUYUCMA:
Jelicmeumenvuo  ocmpblli  naHkpeamum — 8ecbmd
npobaemamuunas mema ypeenmuou xupypeuu. Ilo
aumepamypHoim Oannbim noumu 60-70 % cayuas
npugooum K 1emaibHbIM UCX00AM, Cl1e008aAMenbHO, C
MAKUM  2PO3HbIM OUASHO30M He Kaxdcobllil Xupype
Odenaem puckogamuvlil wiae. 3onomas npasuia 8

abo0OMUHANBHOU — Xupypeuu U AHeCme3Uuoa02uu
A6NAEMCA: 6 MUHUMATLHOU 6peMs  NO020MOBUMb
nayuenma K ORepAMUEHbIM — éMewamenscmeam!

Aodexeamuas nekapcmeenHas npoyeoypd, 60-nepevix,
cayoicum, Kax oupepenyuaibHas ouacHoCmuKd, 20e

nocie  KOMOpoOU — KOHYEHMpUpYemcss  OCHOGHAsS
namonozus, Ha800si Ha ONPEOEIeHHOU MbICU, C OPY20ll
cmopon,  Kak — Jaeuebnas npoyedypa  nOMOdicem

KYnupoeams npucmynsl 0Ooneil He 3a8UCUMO OM
npoucxoxcoenus, kak Ha Hawiem npumepe. Ilo eceil
eeposamuocmu, 30ecb OOMUHUPVIOWUM DAKMOPOM
A6NAEMC HENONHOYEeHHAs NO020MOBKA NAYUEHMA 6
omaoenenue, 20e OOIbHOU 6nepgvie OUAZHOCMUPOBAH.
Bonee moco — mpancnopmuposka nayuenma npu
MAaKoM COCMOAHUU KAMe20pUuiecky 3anpeujaemcs.

JluteparypHsbie ucTouHHUKH [1,2,6].

Koraa ¢gopryHa oTBepHyIach KecTOKO

Bonphas keHmuHa, 34 roja, mOCTymaer B
PecniyOnukaHckuii LEHTp HE(POJIOTHH B TSKEIOM
COCTOSIHUH C SIBICHUSIMH aHYypHUH B TCUCHHE IBYX
cyTok. VI3 anamHe3a 60JIe3HH BBISICHEHO, YTO OHa ObliIa
OTIepUpOBaHa B palloHHOW OOJIBHUIIE BA THS Ha3ad.

BbonbHas Oyaro ObI, cTpajana XeTdHOKaMEHHOH
6oe3Hp0. OHAKO MPHUCTYIIOB OCTPOH 00H He OBLIO
oTMe4eHO. MecTHBII XUpypr (CO CTaKeM) ONepupyeT
OoJIbHYI0 B IUIAHOBOM IIOpsiike, W yOexaaeT
POJICTBEHHUKOB (KCTaTH, OHU CEMEWHBIE Npy3bs) B
TOM, YTO 4YeM paHblIe OOoNbHas N30aBUTCSA OT KaMHS B
JKETYHOM IIy3bIpe, TeM Oyner syumie juist Hee. Ilpu
peBU3UN OPIOIIHONW MOJIOCTH SKETYHBIH  ITy3bIph
oKazasicsi 0E3BUHHBIM, T. €. IIATOJIOTHS OpraHa He Oblia
oOHapy KeHa.

[pu  pmampHe#meit  peBu3muM  0OHApPYKEHO
OITyXOJIEBUJIHOE 00pa3oBaHKE, UCXOISIIEE N3 MOYKH.
[Mogyman, d9ro «ucTOYHMKOM OoJel OKa3bIBaeTCs
OITyXOJICBOM3MECHEHHAsl IIpaBasi II0YKa» W PElIni
YAQIUTh TIPaByl0 MOYKy. BwImMoiHeHa 3iomosrydHas
He(pPIKTOMHSI.

Oxkazaioce, 4To y OOJBHOI peaxast BpOXKICHHAS
MATOJIOTHS — EAMHCTBEHHAS TIpaBas moyka!!

IIpocnasnennvlil Ha 8ecb pallon: TUXOU XUPYpe He
nooyman coenamv pesu3uio Ha npeomem HAIuYus
opyeoui nouku. CumyamusHas OmMEemcmeeHHOCNb
mepnen guacko. Ymobvl xapaxmepuzosamv maxyio
CUMYAMUBHYI0O MAKMuKy He 00s3amenvHo Oblmb
xopowum  xupypeom! 06  smom  ynomsmymol
gakynbmemckol,  20CRUMANLHOU — Xupypeuu U
yponozuu. Kanxo, on sce coenan nenamepenHo.

JlureparypHsie uctouHuku [2,11].

Oronb, BOJA U MeHas TPyOa

BonbHoi, crapmie 50-Tr 51eT, HOCTyHaeT B HOYHOE
BpeMsi B orjeneHue LleHTpa pPEKOHCTPYKTHBHO-
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BOCCTAHOBUTCIIFHOW  XHPYPrUH ¢  HPOQy3HBIM
JKEITY TOYHBIM KPOBOTCUCHHEM, c HU3KUM
TEeMOTJIOOMHOM M COJICPKAHUEM 3PUTPOIIUTOB MeHee |
MUJIH. KpoBoTteuenue, HaJ0 CKa3arTh,
MPOJOJDKAIOIEECs, U ONEPAaTUBHOE BMEIIATENHCTBO
JIOJDKHO MPOUCXOTUTH HAa BRICOTE KPOBOTCUCHHUSL.

W3 amaMHe3a yCTaHOBIICHO, YTO paHee OONbHOU
OBLIT OTIePHPOBAH B CHeTHATH3UPOBAHHOM
YUpEeKICHUH, rae ObLIa TIpOM3BEeACHA
JIUAarHOCTHYECKas JIaapOTOMISI, X ¢ JUAarHO30M — paK
JBEHAIIATATICPCTHON KHIOKA — OH OBUI BBITUCAH
nomoi. O muarsose ObLiIa MIOCTABJIEHA B M3BECTHOCTH
JKCHa, KOTOPYIO HAIyTCTBOBAJIU CJIOBAMH, YTO KHUTh
0ONBHOMY OCTAJHCh CYMTaHHBIC JHHU. KakoBo OBLIO
JKUTh YEJIOBEKY, MPEACTABIISI KaXKIbIH CIICAYIOIIMN
JIeHb CBOEH >KM3HU MOCJIEeTHUM. UTO TBOPUIOCH B €r0
Jlylie, OTHOMY OOTY U3BECTHO.

7Kena 601I5HOTO IPUTOTOBHIIA EMY TPOO, KOTOPBIi
HaXOJWJICA B capae, a 00J-HOH MHOT/Ia 3aX0AWI TyAa U
BCerJa BUENI cBOH rpob. B oqmH u3 mHe# y 601pHOTO
OTKpBIBAaeTCsS MPOQYy3HOE KPOBOTCUCHHE H, KOHCYHO
JKe, B HOYHOE BpeMs. MeauImHCKoe YUpekIcHHue, B

KOTOpOM OH OIIEpUPOBAJICS, 3aKpBITO, a IIPUEM
OGONBHBIX TNPOU3BOAUTCS TOJNBKO B  YPIeHTHBIX
YUPEXKACHUSX.

BonbHoi, 6e3  BCAKHX  JOKYMEHTOB O
MpeIbIAYIIEM OINEPaTUBHOM JIEYCHUH (KapTHUHY MBI
Npe/ICTaBWIN ceOe CO CIIOB JKEHBI), OBbUT B3T HAMU Ha
omepauMoHHBIH  cToin. K HameMy — BelHMKOMY
YAWUBJICHUIO HUKAKOTO 3II0Ka4eCTBEHHOTO
00pa3oBaHMsI MBI HE OOHAPYKHIIHL.

Nmena mecto — rpomamHas mocTOyIsOapHas
KaJule3Has s3Ba  JIBCHAMIATHIICPCTHOH KHUIOIKHA C
9po3uell  MaHKpeaTo-AyOJeHANPHOW  apTepuul |
nectpykuued BupcyHroBa mnporoka. JIHOM s3BbI
SBIISNIACh  TOJIOBKA  IOKENTyJOYHOW  JKeNe3bl ¢
HapyUIeHHOM CTpPYKTypodi BupcyHrosa mnporoka, u
npody3HOe  KPOBOTEUCHHE  INPOUCXOAWIO W3
BBINIIEYKa3aHHOTO cocyfga. Omepanus 3aKOHYHIACH
MOJTHOM OCTaHOBKOM KPOBOTEUYEHHS, BHYTPEHHUM
JIpEHUpPOBaHWEM BHpPCYHTOBa MPOTOKA, HATOKCHHEM
MaHKpPeaTo-IyOodCHAITEHOTO aHacToMo3a c
nocyeayromei pesexiueit 2/3 xemyaka mo bunsport-11
B Moaudukanun ['opmeiictepa — Guncrepepa. [Tocme
BOCCTAHOBJICHHS ~ TeMOJUHAMUKA W  yIAJCHUS
JIpeHa)XHOW TpyOkm w3 BupcyHroBa mporoka c¢
MOMOIIIBIO HHJIOCKONAa OONBHONH OBUI BBIMHMCAH C
MOJTHBIM BBI3JIOPOBIICHHEM HYepe3 TPW Helenu Iocie
oTepanuu.

Uepes naTh JieT oH ObUT obOcnenoBaH. JKamob He
MPEIBABISET, JKUBET OOBIYHOW KHW3HBIO, AMETy HE

cobmonaet. Kak oH BbIpasuiics, B IEPBHIii e AEHb 10
BO3pAILECHNUH JOMOH 1T0CIe HAILIeTo JICYSHNUS OH PoJial
«TOT camblii TpoO»! MBI noxenanu emy JOJTUX JIET
KHU3HU.
JluteparypHsle ucTouHuku [2,11].
He Bpean

Bompnas C., 37 mer (Bpau mo mpodeccun),
MOCTYNHWJIa B OHKOYPOJOTHYECKOE OTHEICHHE C
HaIlpaBUTEJIbHBIM AMAarHO30M: ‘“‘Pak MO4eBOIO Imy3bIpst
T2NOMO"” JKanoBamack Ha HETPHUATHBIC OIIYIICHHUI
BHU3Y XKMBOTA, a IMEHHO B 00JIACTH MOYEBOTO ITy3bIpS;
BpEMEHAMH Ha HAJINYHE KPOBH B MOYE, IEPHOANIECCKU
Ha U3y pUIO.

W3 anamHesa: GONbHOI ce0st cUMTaeT B TEUCHUE
nocnenHux 6-7 ger. OJHOKpaTHYIO TeMaTypuio
oTMevaeT 5 MecseB ToMy Haszal. B mocnennee Bpems
0eCroKOWJIM pe3d B KOHILE MOYCHCIYCKaHUS |
HETIPUATHBIC OLIYIIEHHWS B MOYeBOM Iry3bipe. [lpm
00CNIeIOBaHUN TI0 MECTy JKHTEIbCTBA 3aIl0J03peHa
ONyXOJIb MOYEBOTO Iy3bIpi, MO IIOBOAY HYETO
HalpaBsJIeHa B UHCTUTYT OHKOJIOTHH.

'uHekonoruveckuii anamHe3: MeHcTpyauuu ¢ 14
JIeT, T0JoBas JKU3HB ¢ 23 mer, 6epeMeHHOocTe — 5,
ponos — 2, men. aboptoB — 3. BMC (BHyTpUMaTO4YHas
CIMpaJlb) YCTAHOBJICHA § JIET TOMY Ha3aJ B TOPOJACKOM
KIMHUYECKOH OOJIbHUILIE.

OOBEKTUBHO: COCTOSIHUE
yIOBJIETBOPHUTEIILHOE; TEJIOCIIOKEHHE
HOPMOCTEHHYECKOE; pEeruoHapHble JHUM(aTHIECKUE
y3JIbl HE U3MEHEHBI, 0€300JI€3HEHHBI TIPH NaJbIAIHH.
Co CTOpPOHBI OpraHOB M CHCTEM TATOJIOTHH HE
BBISBIICHO.

IMpn BBIEEnAMTENBHOM yporpadum: (YHKIHUS
MOYEK He HapyIlIeHa, KOHTPACT BBITIOJIHSIET BCE OT/EIIBI
BCPXHUX MOYEBBIBOAAIINX HyTei/’I; MOYCTOYHHUKHU
NPOCIIEKHUBAIOTCS Ha BCEM IPOTSDKEHUH.

3axuroyeHrne Y3U MoueBOro Imys3sIpsi: BOZMOXKHO
obvemMHOE oOpaszoBanue g0 11 MM. B obnmactu gHA
MOYeBOro my3bIpsi. llucTockonuuecku: Ha JIEBOi
CTEHKE MOYEBOTO ITy3BIpsi OOHapyXeHO 0Opa3oBaHueE,
Ha TOBEPXHOCTH KOTOPOTO HAIOKEHBI (UOPHHO3HBIC
HaJIeThl ¢ MHKpYyCTalKeH CosiMu.

3atulaHUpPOBaHO ONEpaTHBHOE JedeHue. llpu
Olepallii  BBISBICHO  CIEAyIoIiee:  SK30(HUTHOE
o0pa3oBaHKe, KOTOPOE MPHHATO 32 HOBOOOpa3oBaHuE,
OKa3aJI0Chb HMHOPOJHOM TEJIOM, IIPEJICTABIISIOIINM
co6oit BMC ¢ xopmycoM-Tpy6oukoit auamerpom 0,5
CM U JUTMHOM 5 CM, UCXOJSIILYIO0 CO CTOPOHBI MOJOCTH
MaTkH (puc.1)

obiiee
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B mpocsere TpyOKM oOKa3amack croupaib, [HE
mocturmas cBoeit menn|. [ToBepxHOCTH 00pa3zoBaHUs
WHKPYCTHpOBaHa coisiMu. TpyOka ynmameHa, medexTsl
MOYEBOro My3blpsd ywmwuThl. [locrneonepanoHHbII
nepuos mpoTekan riaako. [locme omepauuu oHa
HaBcera u30aBuiiach OT HOCTOSIHHOTO JuckoMdopTa B
00JIaCTH MOYEBOTO Iy3bIpsl M MpHUEMa aHAJITEeTUKOB B
TeueHHe BOCbMHU JIeT. BosibHast B y/10BIETBOPUTEILHOM
COCTOSIHUH BBINMCAHA U3 KIMHUKH.

AHaJIOrHYHOe HADII0/IeHue

B ximHMKY ypomorun odpaTuiiachk OonpHas A., 36
Jer, ¢ JkajobaMM Ha YydYamleHHOe, OOJIe3HEHHOE
MOYEHCITyCKaHUe, 00JIM HaJ JIOHOM W B HOSICHUYHON
obsactu. V13 aHaMHe3a BBISICHEHO, YTO HECKOJIBKO JIET
Ha3ax e ObUla YCTaHOBJIEHa BHYTPHUMAaTOYHAs
cnupanb. HecMoTps Ha 3T0 JKeHIIMHa 3a0epeMeHena u
poawuia 310poBoro pedeHka B cpok. Uepes 1 rox mocie
pOAOB €l YCTaHOBWIM BTOPYH BHYTPUMAaTOYHYIO
cnupasib. Ilocne pomoB y OOJNBHOW MOSBHIIMCH
CUMIITOMBI OHUCTUTA, 1O TMOBOJAY KOTOpPOro oHa
HEOJ/IHOKPAaTHO JIEYMJIaCh MO MECTy JKHTENbCTBA Yy
ypoJIora ¥ THHEKOJIOTa.

B cBsi3u ¢ HeaphekTHBHOCTHIO JIeueHHs OOTbHAs
Obuta  TOCIMTAIM3MpPOBaHA B ypOJOTHYECKOE
otnencane Hamumonamesaoro I'ocrmrams M3 KP, rae

o L

Puc 1. BHympumamoquﬂ

da St ,!‘!': Je ‘..
CnUpanb ¢ KOPNycom.
OBLITO MIPOBE/ICHO TIOJTHOE
obOcmenoBanme. Ha o0630pHOi
MIPOEKIUH MaJjoro Taza BBISBJICHBI JIBE
BHYTPHMATOUYHBIE CHUpPaNH, OAHA W3 KOTOPBIX
pacrojlaraercsi ciieBa OT CpPEJHEH JMHUM U K Hel
(UKCHpOBaH KOHKPEMEHT pazmepoM 6x1,8 cm.

JlnarHo3: HHOPOJHOE TENO B MOYEBOM ITy3BIpE —
BHyTpuMarouHas ciupais (BMC). Kamens B MoueBOM
ILy3BIpe na  BMC. XpoOHUYECKHA  ILUCTHUT,
nueoHepuT. XpoHuueckuit MIPaBOCTOPOHHUN
aJHEKCUT, BHYTPHMAaTOYHas CHOUpaldb B MOJIOCTH
MAaTKH.

ITogq CHIMHHOMO3TOBOII aHECTE3WEH BBIMOJHEHA
orepanus: LUCTOJIUTOTOMHS c yAaleHueM
MHOpOoJHOro Tena. IIpu peBH3HH MOJIOCTH MOYEBOIO
IMy3bIpsi OOHApY)KEH KOHKpPEMEHT pasMepoM 5x3x1,5
cM, (MKCUpOBaHHBIH Ha OZHOM M3 KOHIIOB BMC, nBa
npyrux koHa BMC pacmosiokeHsl B CTEHKE MOYEBOTO
my3bIpsi. KoHKpeMeHT 1o opMe HaOMHHAET CTBOPKY
pakoBuHbl. IlocieonepaluoHHBI MEPUON IPOTEKAI
rnanko, W OonbHas Oblla BhIIMCAHA JOMOH B
YIOBIIETBOPUTENBHOM cocTosiHuu. Btopas BMC,
HaxXoAAIascs B IOJIOCTH MaTKHU HE yJalleHa.

bonbnas npusnanace, uto BMC ycraHoBieHa
JBaXKJbl, B pa3HOE BpeMs, C IPOMEKYTKOM B 4 roja.

YPOJIOTHYECcKOe
LUCTOTpaMMe B

Puc. 2. BMC 6 nonocmu mouego20o ny3vipsi u 8 NOA0CU MAMKU.

Ha mpencraBnenHod peHTreHorpamme (puc. 2)
onpenemnsitorcs: BMC  pacrosio)keHHas B MaTke
(TociteTHAA) ¥ B IOJIOCTH MOYEBOTO ITy3bIps (HEYAa4HO
yCcTaHOBJICHHAS 4 TOAa TOMY Ha3am).

JluteparypHsie uctounuku [9,2,3,].
O6oiima
BonpHOW WMen HecyacThe 3a00JI€Th PaKoOM
JIEBOTO JIETKOTO B CBOM TPHAIATh BOCEMb JIET.
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Onepanys BHauane Ilijja HOpMalbHO. B BhlAeneHun
JIETKOTO HHUKAaKMX TPYAHOCTEH He OBbLIO, eciau He
CUMUTATh HAJIMUUSA METAaCTaTHUECKUX y37I0B B KopHe. Ha
KopeHb Jierkoro Hanoxwin YKJI (ymmBarenb KopHs
nerkoro). [Ipommmnu. Jlerkoe s orpesasn.

Kak Tonpko 5 CHAN ammapar ¢ KOpHsS, XJbIHyJla
KpOBb M3 MEPEPE3aHHBIX JIETOYHBIX  COCYJOB.
IIpencraBpTe cebe — BCSI KPOBB, HAYIIAS OT CEPALA, OT
MPaBOTO €r0 JKEeMyJ0YKa, BEUTMBACTCSA TONYKAMH YEpe3
Hepepe3aHHyIo JETOYHYI0 apTepuio. JIbeTcst OHa TaKkKe
U3 ABYX KPYIHBIX JISTOUHBIX BEH. 32 HECKOJIBKO CEKYH]]
BBUIMJIOCH OOJBIIE JINTPa KPOBH. SI, K CYACTBIO, HE
pactepsuicst. MTHOBEHHO CYHYJ pyKy M OyKBaJIbHO Ha
OILYNb JIEBOM pPYKOW MPUKPBUI KOpPEHb JIETKOro, a
3aTeM Iepekayl KyJbTH CIEHUATbHBIMHU 3a)KUMaMU.
KpoBoTeueHne OCTaHOBHJIOCH, HO OCTaHOBHWJIOCH U
cepaue. OHO OBUIO MYCTHIM.

Ha wMmoe cuacTthe Hapko3 JaBal OIBITHBIN
anectesnonor. OH Hamaguia OBICTpOE IEpennBaHHC
KPOBH U JKHJIKOCTEH B BeHBI O0sibHOTO. OH BIMBAJI, a 51
JieTall MaccaXk cepina — COKUMal M paccialisi ero.
MuHYT  TATP  MacCaXHpyl, a  IPU3HAKOB
CaMOCTOATENPHOTO  IIEBEJCHUS  CepAala  HeT.
ApTepuanabHOC JaBJICHHE Ha HyJe. AHECTE3HOJIOT
noa0agpuBaeT, MPOCUT MPOAOIKATh Maccax, a cam
3aHMMAaeTCsd CBOMMH JeJlaMM, CICAUT 3a BIMBaeMOU
JKUJIKOCTBIO.

W BOT MOCTENEHHO cepjlle CTajJo COKpamaThes,
CHayaja cyaObIMHU TOTYKaMH. S elie HeKOTopoe BpeMst
nomoran emy. Jlumb, korma yoOemmncsi, 9To cepale
CTaJO CIPABIITBCS CaMOCTOSATENBHO, apTepHAIbHOE
JaBJICHUE TOJHJIOCH JIO HOPMBI, s OOJIETYEeHHO
B3JIOXHYJL.

[ToBTOpHO HanoxuiM Ha KopeHb anmapar YKIJIL.
Ha stor pa3 s Obul BHHUMarenbHee. [IpoBepmi, B
MOPSIZIKE JIM armapaT, BCe JIM TAHTAJIOBBIE CKPENKH Ha
Mecte. OKkaspIBaeTcsi, MeEHS KpEmKo IoJBela
orneparyoHHas cectpa. OHa BCTaBUIIA HE 3aPANCEHHYIO
0060uUMYy, a nycmylo.

PokoBast ommbOka cocrosiiia B TOM, YTO HE
npoepwi1 YKJI. A nOMOUIHMKM MOM HE 3Halu
BRXHOCTH 3TOro MOMEHTa. B pesynbrare O0JBHOM
OKazaJcs Ha TPaHM JKM3HM U cMepTu. BepHee cka3arts,
no6bIBai Ha ToM cBete. [loceonepannonHbIi Iepros
nporren, 0e3 ocioxHeHWH. bompHONH mompaBmics U
BBIITHCAJICS M3 CTallMOHapa B YAOBICTBOPUTEIHHOMH

coctossHMH. B  pampHeifmem s pabortan  Goisee
BHHMATEJIbHO.
Jluteparypusie ucrounuku [5,7,10].
3AKJTIOYEHUE
Korma OonpHOW  HyXmaercs B JICUCHUH,

€CTECTBEHHO 00paInaeTcs K BpadaM. ITO IPAKTUIECKH
€/IMHCTBEHHBIN NPAaBWIBHBIN IyTh PEIICHUS] BOIPOCA.
K coxaneHuio, B HEKOTOPBIX MOMEHTax IpobiemMa
ocnoxHsercs. [IpaBUIIbHOE yCTaHOBJIEHUE AMArHO3a
OoJsie3HN He TpocTas KIMHWYecKas mpouenypa. [lpu
u3ydeHun Marepuana B kHure «®opc maxop B

XUPYPTrUW», HEB3HAual, BBIABIAIOTCS COBEPLLIEHHO
Jpyrue SIBJICHUS, KOTOpBIE CBSI3aHbl c
HEONPEACIECHHbIMUA  SIBJICHUSMM, U YCIOBUU HE

CBOMCTBEHHBIMU K MEIUIMHCKON npakTuke. Ho u ato
HE BCE, CaMO€ HHTEPECHOE, 4YTO C IOMCKOM

JUarHOCTHKH BCIUIBIBAET BOINPOCH! IOPUCIIPYACHINT
I COLIMAJIBHO-TICHXOJIOTHYECKHE poOemsl,
KOTOpbIE  KakUM-TO  o0pa3oM  Mexay  coOoi
oOycnoBienbl. (OCOOCHHO, B WX TCHE3C OJHU
BBICTYNa€T KaK OCHOBHOW IpeJMeT MOWCKa, IPYroi
CO3/J]aeT COMyTCTBYIOIIMHA (oH K mepBomy. MHorxaa, B
9TOH  «KIyOKe» TPUYMHHO-CICICTBEHHOW CBS3U
3aXBa4yeH, U CaM Bpad CO CBOMM XXCITAHHUEM JICUHUTh
MIAIMEHTa, XOTSA €ro CKPBITOE IICHXOCOMAaTHYECKOe
COCTOSIHME HE II03BOJISIET aIEKBATHO BBINTOJHHUTH CBOIO
cBATyI0 Muccuio. Jlomyckaer ommOku. MHOTHA cam
MANMEHT AE30PHUEHTHPYIOT XO0J MbIcod. B koHIe
KOHILIOB, UX OOBEAWHSET CUTyalusl WIK MOMEHT, I
HEOOXOAMMO TEPBO-HANEPBO YCTAaHOBHUTH JHAarHo3
MaTojioTHH, M pa3o0paTbcsi € OSTOH HPUYUHHO-
CJIC/ICTBEHHOH CBSI3bI0, 0OYCIOBIEHHBIMU C JPYTHMMHU
SIBJICHUSIMU. B coznaBuieiicst cuTyanuu: o 0oJsbiemMy
CUeTY, B IPSIMBIM HJI KOCBEHHBIM CIIOCOOaMH KaXKIbIi
0OBEKT W SIBIICHNE TPEOYET CBOETO PEIICHHE.

Llenmpo  HACTOSIIIETO  HCCIEOOBAaHHWSA  ObuIa:
CYIIECTBYET JIN KaKOH-HUOYb MaTepHaIbHAsi OCHOBA
TIPUBE/ICHHBIX HEOOBIYHBIX HAONIONCHHWH, W B YeM
OCOOCHHOCTh M  TIPHUBJIEKATEIHLHOCTh  HACTOSIICH
pabote1? Jla, oOKa3pIBaeTCI M3 OTOW  IPYMIIBI
HaOmroneHui, moutu 13,5% ciydyaeB cOMPOBOXKAAIOTCS
C OINPCACIICHHBIMU ABJICHHUAMMU, T.C. CO3MACTCA HCKasA
MPUIUHHO-CJICACTBECHHAd CBA3b MCEKIY OG’LCKTaMI/I,
YTO ACTAIOT UX UHTCPECHBIMU U Ka3yCHBIMHU. Bot B uem
3aKJFOYaeTCsl B HMX PEIKOCTH B OIyOJIMKOBaHHBIX
paboTax mepuogudecKoi neyatu. 31ech UMEET MECTO
u JJIEMEHTHI MapaMeANIHHBL. Marepuaist
AQHAIM3UPOBAHBl C TOYKH 3PEHHS METOJOJOTUH
SMUCTEMOJOrUN [4], KOTOpas NpeNocTaBiseTcsl B
Takod opMyJie: CUTyanusi = AMarHOCTHKA MaTOJIOTHU
U K HUM NOPHUMKHYBOIUE COITYTCTBYIOHIUE SBJICHUA,
KOTOPBIE€ HOJDKHBI COOTBETCTBYIOIICC BHHUMAHUC U
pemeHre. B pesynbTaTe IMPOCTOrO HCCIENOBAaHUS H
aHaJIM3a PETPOCHEKTUBHOTO KIIMHUYECKHX MaTepuaa:
«Dopc MaXOp B XUPYPruu» Mbl PaCUIMPUINA IPAHULIbL
BO3MOXHOCTU TMNPHUBBIYHOI'O TPAJUIHUOHHOTO MOHATUA
JMarHOCTHKH 3a00eBanus. OHU SBISICTCS IPEIMETOM
MIPENofaBaHkus HE TOJBKO B MEIUIMHCKHX BYy3aX.
Bompocs! 1opuctpyaeHIny 10HKHO YUUTHIBATHCS HITH
COOTBETCTBYIOIIUM obpazom OTpaxarbcs B
opunManbHBIX ~ JTOKYMEHTaX C TOYKH  3pEHUS
HaJuIeXxaliee o0pa3oBaTeNbHOrO Mo3HaHUs. Ecmu
HaJo0, SABJIACTCA KOHL[eHL[Heﬁ MCTOOJIOTUN
JANArHOCTUKHU B MCHHHHHCKOﬁ IMPpaKTHUKE B
omnpeneNeHHo cutyanuu. B nccneoBaHusaX MOJHATH
W JpyTH€ BOIPOCHI, IPEACTABISIONINE aKTyaJbHbBIE
HarnpaBJICHUS B BpaueOHOM JIESTEITLHOCTH.
IIpuBonsATcs BecbMa pEIKHE YHHUKaJIbHbIE CIlydad,
KOTOpbIe 00OramalT ¥ JOTOJHSIOT IPAaKTHYECKYIO
MeIuIMHY. Marepuall B KakoH-TO Mepe IOoMOraer
YCOBEPILICHCTBOBAHMS Hay4HBIN MOTEHIIHAI
COTPYJHHKOB M Bpadeld B cdepe KIMHUYECKOH
MEJIMIIMHBI, TPUBJIEKas MX TBOPYECKUM IOJXOJOM K
cBoOeii padore.
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RESULTS OF THE STUDY OF THE CORRELATION BETWEEN OCCLUSAL AND POSTURAL
BALANCES IN YOUNG PEOPLE

Abstarct. The aim of the present research was to study the correlation between occlusal and postural balances
in young people using the methods of computer occlusion diagnostics and computer stabilometry.
Materials and methods. The postural balance was studied using computer stabilometry in individuals aged

25 to 44, selected in two groups (main and comparison), equal in number, age, and gender (30 persons in each
group, equally male and female). According the data of clinical trial and computer occlusion diagnostics, the
individuals in the comparison group were diagnosed with near-ideal occlusal contacts, and among the patients of
the main group, the occlusion imbalance was revealed. In the patients of the main group, computer stabilometry
was performed twice — before and after occlusal correction using occlusal splints.

Results. It was found that the persons of the main group had worse indices of body stability in space (p <
0.05). Between indices of occlusal balance and results of the stabilometric study, it was established a direct,
average in strength, correlation (r = 0.41, p < 0.05). The correlation index was more significant in the main group
(r =0.48, p < 0.05), than in the comparison group (r = 0.34, p < 0.05). The use of occlusal splints improved the
postural balance in patients in the main group (p > 0.05). So, there was a trend towards a decrease in the values of
all indices of computer stabilometry. However, a one-time occlusal correction did not allow the results to be
approximated by values in the comparison group (p > 0.05).

Conclusions. The obtained data make it possible to recommend the study of postural reflex, in particular the
use of computer stabilometry, for planning and evaluation of the effectiveness of the rehabilitation of patients after
prosthetic treatment of defects and deformities of dentitions.

Keywords: occlusion, posture, occlusal diagnostics, computer stabilometry.

Background. The key to effective prosthetic dental
treatment is the restoration of functional occlusion [1].
Unfortunately, the introduction of modern technologies
for the production of dentures does not guarantee
building occlusion, consistent with the activities of both
masticatory and musculoskeletal systems. First of all, it
requires dentist’s knowledge and skills in gnatology,

which is closely related to posturology [2]. Now, it is
argued, that postural disorders may impede the
complete adaptation of patients to prosthetic treatment
of dentitions and, on the contrary, occlusive imbalance
can cause postural disorders [3].

From the point of view of modern gnatology, the
pathogenetic interrelation of the functional state of the
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dental and postural systems is as follows. The body
reaches the correct position of the head in a horizontal
plane with the postural reflexes. Accordingly, in the
case of occlusal imbalance, in the case of asymmetric
distribution of the chewing load in the cranio-cervical-
mandibular  department, all structures of the
musculoskeletal system adapt to its compensation [4,
5].

Despite the relevance of this problem for
prosthetic dentistry, the association of posture and
occlusion remains not fully studied [6, 7], which makes
such theoretical assumptions impossible to put into
practice.

At the same time, the modern computer
technologies, such as T-Scan computerised occlusal
diagnostics and computer stabilometry, used in the
present study, allow to characterize the features of
occlusal contacts and postural reflexes objectively. So
the further analysis of the relationship between them
becomes more exact [8, 9]. In addition to scientific
novelty, the obtained results will provide a practical
solution, which will be to substantiate the tactics of
medical tactics for dental prosthetics of patients from
the standpoint of a complex neuromuscular approach
for occlusion normalisation.

Thus, the aim of the present research was to study
the correlation between occlusal and postural balances
in young people using the methods of computer
occlusion diagnostics and computer stabilometry.

Materials and methods of research. In order to
ensure the representativeness of the results of the
presented study, the formation of research groups (main
and comparison) was conducted among persons aged
25 to 44 years, who belong to the young age according
to the WHO classification.
Exclusion criteria for the study were the presence of
postural disorders, periodontal tissue and oral mucosa
disorders, diagnosed dental-jaw abnormalities. All
subjects included in the study had an orthognathic bite.
Also, in our study there was no southpaw.

The examination included an external inspection,
during which the proportionality of the face was
evaluated, and the inter-alveolar height was adjusted to
the height of the relative physiological rest. In addition,
palpation of the chewing and temporal muscles and
temporomandibular joints was performed to determine
the synchronization of movements and the presence of
pain. According to the indications, additionally, the
condition of the temporomandibular joints was
investigated with the help of computer tomography
“Orthphos DS” (“Sirona”, Germany).

Examination of the oral cavity included the
estimation of the central occlusion. The signs of
functional overload of teeth were verificated by the
form of facets of increased teeth wear, cracks and chips
of enamel or veneers of dentures, abfractions of teeth.
The character of occlusal contacts in centric (or normal)
and eccentric occlusions were determined using the
method of occlusiography with articulation paper
“Bausch” with different thickness.

The analysis of occlusal contacts was also
performed on diagnostic models in the non-Arcon

articulator “Stratos® 300" (“Ivoclar, Vivadent”,
Austria). For individual adjustment of the articulator,
bite registers of silicone materials were obtained from
each patient in a state of centric (habitual) and eccentric
(anterior and lateral) occlusions. Jaw models were fixed
in the articulator using a face bow UTS 3D (“Ivoclar,
Vivadent”,  Austria).  Subsequently, eccentric
occlusions were analysed to investigate the presence of
premature contacts on the working and balancing sides.

Additionally, the area, intensity, and sequence of
interdental contacts in centric and eccentric occlusions
were examined by computerized analysis using “T-
Scan 111" apparatus (“Tekscan”, USA).

The results of computerized occlusion diagnostics
were compared with the data of the clinic
occlusiography and the examination of diagnostic
models in the articulator.

On the basis of the complex clinical examination
we have formed two research groups: comparison and
main, equal in number, age, gender (30 persons in each
group, equally men and women). The average age of
the subjects was 35.3 + 1.0 years. The evaluation of the
external survey data of the persons, selected for the
study, did not reveal any visual pathological changes.
Chewing muscle and temporomandibular joint
disorders were also not detected.

The comparison group included 30 persons with
occlusion, close to perfect, both from clinical
observation and computer diagnostics. These
individuals had intact dentitions. Only 5 of them (16.7
%) had direct restorations of the crown parts of the
teeth, located outside the occlusal surfaces. According
to the results of the T-Scan, the signs of physiological
occlusion were: the absence of contacts, painted in red
and pink; the presence of multiple contacts, preferably
blue, evenly distributed throughout the dentition; no
significant difference in strength between multiple
contacts of blue and contacts of other colours (except
red and pink); uniformity of percent load between
antagonist teeth right and left relative to the centre line
(50 % - 50 %); relative straightness of the vector of total
load, which must begin in the frontal area and end in
the centre of the middle third of the palate.

In the main group there were 30 patients, who had
defects in the crowns of teeth and dentitions, and
significant occlusive imbalance, which according to
computer diagnostics exceeded 60 % - 40 %.

In both research groups, postural reflexes were
diagnosed with computer stabilometry using the
medical simulator “SportKAT 40007, the main element
of which was a movable platform, mounted on a soft
rubber chamber, filled with a central axis and
containing pressure sensors. The mobility of the
platform is regulated: the higher the air pressure, the
more stable it is. The apparatus includes a flat-screen
computer and an installed program to process the
results.

The studies were performed at high air pressure in
the chamber corresponding to mark 6, when performing
a statistical test to determine the position of the body in
the space with the closed dentitions, eyes open and
crossed arms on the chest, for 30 seconds (previously
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patients were given the opportunity to adapt on the
platform for 5 minutes).

To perform the test, the person stood at the centre
of the platform and tried to hold the cursor in the centre
of the monitor. The computer program calculated the
points, based on the time and distances of the cursor
during moving from the centre of the screen to the side.
Quantitative analysis was subject to the number of
deviations of the total centre of mass of the body front,
back, right, left, and the difference between the values
back and front, right and left (in points). The computer
program also calculated the integral index - the balance
index (BI) - the sum of all received points.

In the patients in the main group, computer
stabilometry was performed twice - before and after
occlusal correction with the use of occlusal splints.

Occlusal splints were made according to the
indications on the maxilla and mandible, using the
method of thermoplastic vacuum forming (Fig. 1). Two
working models were casted from the maxilla and
mandible impressions. It was determined and recorded
the optimal central position of mandible, and then
models were fixed in the articulator. The first working
model was used to plan the design of the occlusal splint.

A chemical pencil applied the boundaries of the splint
base. The base of the model was shortened on the
trimmer to the border of the transition fold. The basis
of the occlusal splint was made by thermoplastic
vacuum forming from a rigid acrylic plate. In 10
minutes after forming, the base was cut along the
boundary, rounded off its edges and fit on the second
working model, which was fixed in the articulator (Fig.
1a). In the articulator the necessary configuration of the
occlusal surface was reproduced with wax (Fig. 1b).
Replacement of wax on plastic was carried out by
casting in a cuvette, smelting the wax, compression and
polymerizing colourless plastic. After removing the
wax, the outer surface of the splint, contacted with the
plastic, was processed with a milling cutter and
degreased with the AKR-7 monomer. The base and the
modelled occlusal surface were provided by

compression. The splint was subjected to stepwise
grinding in the articulator and in the oral cavity, during
which inclined platforms were created for position the
mandible (Fig. 1 c, d). The correctness of the
restoration of occlusion on the splints was also checked
by T-Scan diagnostics.
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Fig. 1. Clinical and technological stages of making the occlusal splint on the mandible (explanation in the text).

The obtained data at different stages of research
were processed with traditional variation statistics
method, using the licensed software MS Excel 2003
[10]. The correlation was calculated between the
occlusion imbalance index (deviation from the occlusal
balance according to computer occlusion diagnostics)

the balance index (according to computer
stabilometry).
Results and discussion. As a result of

occlusiography, the interdental contacts in the central
occlusion were symmetrical and located on the occlusal
surfaces of almost all groups of teeth (on the tops and
slopes of the cusps, also in the fissures of molars and
premolars, at the cutting edges of the lower frontal teeth
and palatine surfaces of the upper frontal teeth).

The results of the study of the diagnostic models
of the patients from the comparison group in the
articulator were registration of incisor overlap in the
frontal part of the dentitions and sulcus-cusps contact —
in the lateral parts, which were determined by normal
slight wear of the surfaces of the teeth in the form of
facets.

In the analysis of eccentric occlusions, 67.0 % of
patients had canine guidance, and the remaining 33.0%
had group guiding function. Centric supracontacts were
observed in 8.0% of cases, protrusion — in 6.0%, and
laterotrusion — in 1.0%, mediatrusion — in 4.0%.

According to the results of T-scan computer
analysis, the balance of occlusion (uniformity of
distribution of interdental contacts on the right and left
sides of the jaws) was approaching 50% - 50%. The
average value of the deviation from the balance for the
persons in the comparison group was 8.0 + 2.1% (p
<0.05). A symmetrical distribution of occlusal forces
was observed on both sides of the dentitions, which
resulted in the predominant localization of the total
vector of the trajectory of the occlusal loading from the
first occlusal contact to the last contact in the molar
zone, which is the point of physiological support during
the closure of the dentitions. Supracontacts in the
dynamic occlusion were single; the movements of the
mandible were free, without interference.

In these individuals it was noted the uniform
occurrence of occlusal contacts throughout the

dentitions, both in the initial phases of jaw closure and
in the final phase, characterizing the state of maximum
interdental contacts in functional occlusion.

In contrast to the comparison group, a significant
number of contacts in the patients of the main group
were found when evaluating occlusion in clinics.
Centric occlusion disorders were manifested by
unstable occlusion of the dentitions, minimal
desocclusion of the lateral teeth, and overload of the
anterior teeth during occlusion. Disorders of dynamic
occlusion were also characterized by long centric
sliding, difficulty in displacement of the mandible
forward and to the side, blocking movements in
protrusion. The use of articulation paper revealed 53.3
% of balancing and hyper-balancing contacts from the
non-working side (mediatrusive contact). Accordingly,
balancing and hyperbalancing contacts on the work
side (laterotrusive contact) were established in 63.3 %.
Finally, protrusion supracontacts were observed in 83.3
% of cases.

Among the patients of the main group, the analysis
of diagnostic models in the articulator allowed to
register an increase in the area of contact between the
teeth-antagonists and the signs of desocclusion. In 66.7
% of the patients, not only the supporting but also
holding cusps of molars were contacted. Canine
guidance was established in 53.3 % of patients, group
guiding function — in 30.0 %, and balancing occlusion
—1in 16.7 %. Supracontacts on the work side were found
in 70.0% of cases, balancing contacts — in 60.0 %,
hyperbalancing contacts — in 46.7 %.

According to the results of T-Scan-diagnostics,
the average values of occlusal imbalance (deviation
from 50 % - 50 %) in the main group were 16.4 = 1.8
% (p <0.05). The highest reported occlusion disorder
was set at 30.0 % - 70.0 %. Accordingly, a significant
occlusal imbalance was characterized by a significant
shift in the total vector of the trajectory of the occlusal
load. The most common violations were centric
contacts, which formed as consecutive single, multiple,
one-, and two-way overloads; they were constantly
changing as they slipped into dynamic occlusion.
Supracontacts were observed at the time of maximal
occlusion compression. Premature contacts prevented
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symmetrical contacts on both sides of the jaws. Most
often occlusal contacts, which exceeded physiological
strength significantly, were observed in the area of
molars on both sides of the jaws.

The results of computer stabilometry are given in
Table. It was found that patients from the main group,
that is, those who were diagnosed with occlusive
imbalance in excess of 40 % -60 % by computer
analysis, had worse body stability in space (p <0.05).

Table
Comparative analysis of computer stabilometry results in research groups
(M £ m)
Groups
main
Computer s_tabllometry comparison before after occlusal P2 P23 P13
indices a occlusal .
(n=30) . correction
correction (n=30)
(n=30)
Deviation of right 43.6+2.8 56.5+3.8 50.843.5 <0.05 >0.05 >0.05
o t‘(’) 'tal' contre |ttt 47.042.9 65.045.3 57.0+5.2 <005 | >0.05 | >0.05
of mass, points front 45.0+£2.5 58.0+4.0 52.443.8 <0.05 >0.05 >0,05
’ back 48.0+3.0 62.244.2 55.244.0 <0.05 >0.05 >0.05
”Ige?tt' 0.038+0.005 0.10+0.01 0084001 | <0.001 | >0.05 | <0.05
Ratio
fggz& 003740004 | 0.1240.01 010001 | <0.001 | >0.05 | <0.05
Balance index, points 184.2+£16.0 242 (H21.0 2154200 <0.05 >0.05 >0.05

Thus, if in the comparison group the average
values of the deviation of the body from the centre of
mass to the right and left were 43.6 £ 2.3 points and
47.0£2.8 points, then in the main group - 56.5 = 3.8
points and 65, 0 £ 5.3 points (p <0.05). Accordingly,
front and back indices for the study groups also differed
— 45.0 = 2.3 points and 48.0 £ 3.0 points for the

comparison group versus 58.0 + 4.0 points and 62.2 +
4.2 points for the main group (p < 0.05). As can be seen
from Fig. 2, in the research groups the prevalence of
some direction of deviation of the total centre of mass
(by average) was not observed. In any case, a greater
number of deviations were evident in the subjects from
the main group (p <0.05).

front

left right
back

——comparison group main group

Fig. 2. Directions of deviation of the total centre of mass of the body in the comparison and main
(before the occlusion correction) groups, points.

The ratio between right-left and back-front indices
were 0.038 + 0.005 and 0.037 + 0.004 in the
comparison group and 0.10 = 0.01 and 0.12 = 0.01 in
the main group (p < 0.001). Lower percentages in the
patients of the comparison group indicated a better
balance between movements in contrary with patients
from the main group.

Thus, a significant difference was established
between the indices of postural balance of experimental
subjects who had occlusal imbalance and those whose
occlusion was found to be balanced.

According to the values of Bl indices, excellent
test results (up to 250 points) were registered in all
persons in the comparison group and in 18 patients
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(60.0 %) in the main group, which can be explained by
their young age and the absence of concomitant
pathology.

The regression-correlation analysis allowed to
calculate a direct, average in strength correlation
between the indices of occlusal balance and the results
of the stabilometric study (r = 0.41, p < 0.05). It should
also be noted that the correlation index was more
pronounced in the main group (r = 0.48, p <0.05) than
in the comparison group (r = 0.34, p < 0.05).

In turn, the use of occlusal splints improved the
postural balance of patients in the main group (p >
0.05). There was a tendency to decrease values of all
indicators of computer stabilometry (see Table).
However, a one-time occlusal correction did not allow
the results to be approximated by values in the
comparison group (p > 0.05).

Conclusions. 1. The results of the study suggest
that there is a correlation between occlusal and postural
balance in young people. Thus, in patients, who have
occlusial disorders according to clinical examination
and computer diagnostics, significantly worse indices
of computer stabilometry were recorded.

2. The obtained data make it possible to
recommend the use of postural reflex research, in
particular the use of computer stabilometry for
planning, as well as to evaluate the effectiveness of
rehabilitation of patients after prosthetic treatment of
defects and deformities of the dentitions.

3. Normalization of occlusal contacts in patients
with diagnosed occlusal imbalance using the occlusal
splints does not lead to significant changes in
statokinetic parameters, although there is a tendency to
normalize them, which needs further investigation.
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CLINICAL STATUS OF PATIENTS WITH CHRONIC KIDNEY DISEASE AND RISK OF
PROGRESSION OF THE DISEASE DEPENDING ON THE PRESENCE OF METABOLIC
DISORDERS.

Deamobepouesa /lano Aboucamamosna
Kanouoam meouyunckux Hayx, ooyenm

Tawxenmekuli neouampuyeckutt MeOUYUHCKUN UHCIMUMYM

KJIMHUYECKHM CTATYC BOJIBHBIX C XPOHUYECKOM BOJIE3HBIO ITOYEK Y CTENIEHD
PUCKA IMTPOI'PECCUPOBAHUA BOJIE3HU B 3ABUCUMOCTHU OT HAJINYUA
METABOJIMYECKUX HAPYIIEHUM.

Summary. An increase in the number of patients with CKD is associated with an increase in major risk
factors. The clinical and functional state and comorbid background of patients with chronic kidney disease were
evaluated. According to the authors, the detection rate of patients with CKD using the calculated formulas of GFR
and nephroprotective measures using RAS blockers turned out to be low in the studied group of patients, while the
use of potentially nephrotoxic agents was frequent, which emphasizes the need for sensitization of a wide range
of clinicians in relation to the identification of patients with low GFR, with markers of renal damage and with a

certain comorbid background and metabolic disorders.
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Annotamusi. Poct uncna nanmentoB ¢ XbII cBs3aH ¢ pocToM OCHOBHBIX (DakTOpoB pucka. OIEHEHBI
KIMHUKO-(QYHKIMOHAIBHOE COCTOSHHE W KOMOPOHMIHBIA ()OH OOJBHBIX XpOHHYECKOW Ooye3Hblo mouek. [lo
3aKJIFOYCHUIO aBTOPOB CTaThH, BBLABIsieMOcTh OosbHBIX ¢ XBII ¢ mpumenennem pacuetHbix ¢opmyn CKD un
He(pONPOTEKTHBHBIE MEPONPUATUS ¢ NpUMeHeHueM OnokatopoB PAC oka3ainch HU3KMMH B HCCIEAYEMOM
rpymnme OOJbHBIX, B TO BpeMsl Kak IPUMEHEHHE MOTEHIINAILHO HEPPOTOKCHYHBIX CPEJCTB 0Ka3aJ0Ch YaCThIM, YTO
MOAYEPKUBAET HEOOXOIMMOCTh CEHCHOWIN3AIMU LIMPOKOTO KPyra KIMHUIMCTOB B OTHOLICHHH BBISBICHUS
6onpHEIX ¢ HI3KOW CK®, ¢ MapKepamMu TIOYEYHOTO TTOBPEKICHIS U C ONpPEIeICHHBIM KOMOPOUIHEIM (OHOM 1

METabO0IMIECKUIMH HapyIICHUSIMU.

Key words: chronic kidney disease, endothelial dysfunction, albuminuria, metabolic disorders

Kniouesvie cnosa: XpOHUueckas bonesnv
Memabonuyeckue HapyuteHus.

AKTyaJbHOCTb. XpOHHYECKass OOJE3Hb IMOYEK
(XBII) sBnsiercst onHOW u3 Hauboiee CEpPbE3HBIX
MEIMKO-COIMAIIBHBIX npodiemM COBPEMEHHOTO
3/[paBOOXpaHEHUs, 4TO OOYCIIOBIEHO ee OOJbIIOi
pacnpocTpaHEeHHOCTHIO u MIPOrPECCUPYIOIIUM
XapakTepoM, Tpebyromen JOPOTOCTOSIIEH
3aMECTUTEIbHOU moueuHo# Teparuu [1-5, 10-15].

TpynHOCTH ~ CBOEBPEMEHHOH  IHMArHOCTHKH
BO3HMKAIOT M B CBA3M C HeCHEenM(HUIHOCTBIO psAla
’KaJ00 MMalueHToB, YTO MPUBOJUT K HENPABHIBHON MX
TpakToBKe. [loMHMO NeEepBHYHBIX OOJE3HEH IOUYEK
(tmenonedpurt, HedpuUr), CYIIIECTBYET pan
3a00neBaHUN € SIPKOM KIMHUYECKOW KapTHUHOH, MpHU
KOTOPBIX BO3MOXKHO MOpaKCHUE MOYeK
(peBMaTOMAHBIH apTpur, CA, BaCKYJIUTBI,
HarHOWTeNbHbIE 3a0oNieBaHWs, ToAarpa H  Ap.).
OTcyTCTBHE JMHAMHYECKOTO KOHTposisi (yHKIUH
MOYEK y 3TOH KaTeropHH IAIEHTOB TAKXKE OTAAIICT
HEOOXO0IUMOE ITaToreHeTnIeckoe JeueHue [16-21].

B cBA3M C 3TUM CTaHOBWTCS AaKTyalbHOH
HEO0OXO0ANMOCTb COOTBETCTBYIOIIEH HACTOPO)KEHHOCTH
y KJIMHUINACTA nro0oi CHELHNaIBHOCTH,
3aKJIFOYAIOIIEHCss B YMEHHH BBUIBISTH M IMPAaBUIILHO
MHTEPIPETHPOBATh KJIIOYEBbIE MPU3HAKH MOPAYKEHUS
MOYEK, a TAKXKE PACIIO3HABATh [IOYEUYHBIE OCIOKHEHHS,
B TOM YHCJIE CBS3aHHBIE C JICYEHHEM, Y DPa3JIM4HBIX
OOJBHBIX.

Leabr wMccaenoBaHMsi: OLEHHTh  KIMHUKO-
(hyHKIIMOHATIBHOE COCTOSIHHE W KOMOPOWIHBIA (OH

45,0%
40,0%
35,0%
30,0%
25,0%
20,0%
15,0%
10,0%

5,0%

0,0%
FOnomeckuii Bozpact (17-21 ron)

23,0%

nouex,

N

3peasiii Bo3pact (22-60 Jier)

9HOOMeNUANbHAA  OUCPYHKYUA,  ANbOYMUHYDUS,

OOJNBHBIX ~ XPOHMYECKOW  OONE3HBID  IMOYCK |
ONpPENENUTh Y HUX CTENEHb PUCKA MPOrPECCUPOBAHUSL
XBII B 3aBUCUMOCTH OT HaJIMYHMs META0OIMYECKUX

HapyIIeHUH.
MarepuaJsi ) MeTO/bI: boun
MIPOAHATN3UPOBAHEI HCTOPHH OOJIe3HEH MalHUeHTOB

¢ XBIl, Haxomsmumxcs Ha 00CIEIOBAHHU M JIEUEHUU
IBYX IeHTpax. B 6a3y manabx AO «PeciryOnnkancKkuit
HAYYHO-TIPAaKTHYSCKUI METUIIMHCKAN HEHTP Teparuu
W MEIWIUHCKOW peabmmmranumy ObUT BKIOYEH 650
TIAINEHT, B 0a3y JaHHBIX oTAencHus Hedponorun 3-i
KITHUKY TalKeHTCKOM MeIUIMHCKOH akagemun - 350
nanueHToB ¢ XBII. OOmHOCTH ABYX PETHUCTPOB
MO3BOJIMIA OOBCTUHHUTH Oa3bl JAHHBIX W IPOBECTH
COBMECTHBIA aHalu3, C IENbI0 BBLIIBICHUS HOBBIX
npeaukTopoB mnporpeccupoBanus XbBII. CymmapHas
Gaza  mamHelx  coctaswiaa 1000  manueHTOB.
OO6cnemoBanne OOJBHBIX BKIIIOYANO OOIIUIT 0cMOTD,
OLICHKY Jkamo0, cOOp aHAMHECTHYCCKHX IaHHBIX,
BBISIBJICHHE (hakTopoB pUCKa  pa3BHTHUSA 31
nporpeccupoBanus XBII. Kpurepuun BrirodeHus
OOJNIBHBIX OBUIM WMIAEHTUYHBI M OCHOBBIBAJIWCH Ha
MOJICUETe CKOPOCTH KITyOOUYKOBOW (uIbTpanuu o
¢dopmysie CKD-EPI-2011 u ans0ymunypuu.

Pe3yabrarbl: Koln4ecTBO KEHIUH COCTaBUIIO
58%. Cpennuii Bo3pacT »EHIIUH cocTaBui 73,2+6,4
neT, a My>x4uH 63,6+7,9 net (p=0,042).

41,0%

36,0%

N\

Hoxunoii Bo3pact (61-75 ner)

Puc. 1. Pacnpeoenenue donvuvix XBII no eospacmy

Bce GonbHBIE ObUTM pacnpeieieHbl Ha TPYIIBI 110
Bo3pacTy: roHomieckuii Bospact (17-21roxm)- 238
yenmoBek (23 %), 3pensrii Bo3pact (22-60 mer) - 410

yenosek (41 %), noxwunoii Bospact (61-75 ner) - 360

yenosek (36 %) (puc. 1).
B cooTtBercTBUM

[0 CTAaUsAM  TAI[MEHTHI

¢ KImaccugukanuen XBIT
ObUIM  CTPYHIHPOBAHBI



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 19

crenyronuM obpasom: I rpynma (XBIT C2)- 450
gyenoBek (45 %), |l rpymma (XBII c¢3a-6)- 300

yenoseka (30 %) u Il rpynmna (XBIT C4) - 250 uenoBek
(25 %) (puc. 2).
Tabmuua 1.

I'pynnsl 60sbHbIX N0 cTaanaM XBII (n=1000)

pCK® (ma/mun/1,73 m?) n (%)
XBII 2 cramnu (pCKD 30-59) 57%
XBII 3 craguu (pCKD 15-29) 38%
XbIT 4 cramnu (pCKD<15) 5%

60,0% 57,0%
7

50,0%

40,0% 38,09%

1 7

30,0%

20,0%

10,0% 5,0%

by
o 27,

XBII 2 crapuu (pCK® 30-59)

XBII 3 craguu (pCK® 15-29)

XBII 4 cragun (pCK®<15)

Puc.2. Pacnpedenenue 6oavnvix no cmaousm XbI1

Cpenumii ypoBens CK®, B mesnom 1o BeIOOpKeE,
coctaBui1 79,149,4 mu/mun/1,73M2. [okazatens CK®
89-60 mn/mun/1,73m? umenu 57% (570) nauueHTOB,
CK® 59-45 mur/mun/1,73 M2 — 24% (240), CKD 44-30
mi/mu/1,73 M% — 14% (140), CK® 30-15 mu/mun/1,73
m? - 5% (50).

Anamu3 kano0 ToKasax, dYTo  abCONIOTHOE
OOJNBIIMHCTBO TMAIMEHTOB OTMEYal0 BBIPAXKCHHYIO
c11abocTh, TOJOBHYIO 0O0JIb, HAPYIIEHUE CHA, CYXOCTh
BO PTY, TOIIHOTY, yTOMJISIEMOCTb.

Kpome Toro, ObIIH BBIIEIICHBI IPYIIIBI HAIIUEHTOB
C HaJTMYHEM U OTCYTCTBMEM caxapHoro pauabera.
Pesynbrater  pacueroB 1o  mogenun  (KFRE)
CBUJICTEILCTBYIOT O TOM, UTO ¥ BCEX OOJBHBIX 5 JIETHSSA
BEPOSITHOCTh TepMHHaNbHOM cTanuu XbBII cocraBuia
20,8% TO ecTh y KaXKIOTO IISITOTO OOJBHOTO HUMEICS
puck passutusd TXIIH B Ommkaifimme 5 Jer.
JIoCTOBEepHBIX pa3inuyuid IO TPOTHO3aM MOJENHU
(KFRE) wexnmy MyXYHHAMH W OSKCHIIUHAMH C
HaJIM4MeM caxapHoro auabera BBIIBIEHO HE OBUIO
(t=0,74; p>0,05); ananm3 pe3ynbTaTOB TpymIbl 06e3

caxapHOro nuadera Takke JOCTOBEPHBIX Pa3In4ui 110
mojenu (KFRE) Mexny MyX4MHaAMH U JKEHIIMHAMHU
BELABIICHO He ObuTo (t=0,81; p>0,05). XoTs B rpymme
6ompHEIXx ¢ XBII C4 mnpeoOmamamu OONBHBIE C
caxapHplM JuaberomM. To ecTh NPUMEHHMOCTD
mporHoctuaeckoii momemm  KFRE B mmpoxoit
KJIMHUYECKOH IPaKTHKE OCTAaeTCsl OrpaHHMYCHHOMN
BBUIy HMCIOJIB30BaHUS OO CIMIIKOM MaJIOTO YHCIa
npeaukTopoB  (3-mapamerpuueckas MOENb), JHOO
CIIMIITKOM 00JIBIIOTO 174 konuuecTBa (8-
apaMeTpHuecKasi MOJETb).

ITo moxazaremo ACR (oTHomIeHHe anbOyMHHA K
KpeaTHHUHY B Pa30BOM MOPLUUH YTPEHHEH MOYM)
GoJIbHBIE OBITH PacIpeeNieHbl CIAYIONIMM 00pa3oMm:
13% OONBHBIX HWMEIM YMEPEHHO IOBBIMICHHBIIN
mokazarenb ACR<30 (mr/r), y 46% OONBHBIX 3TOT
mokazarens Obul B mpenenax 30-300 (mr/t) my 41%
nanueHToB nokaszaresb> ACR Moun ObLT BEIpaskeHHBIM
>300 (Mr/r). OTo KOCBEHHO TOBOPHUT O HAJIHYUH Y
TTOJIABJIAIONIETO YUCIIA HCCIeT0BAaHHBIX 00mbHBIX XBI1
TeHEePATN30BAHHON HHJIOTENHATBHON TUC(HYHKITUH.

Tab6numa 2.

Ioxa3aTeau anb0ymMunypun y 60abHbIX ¢ XBIT (n=1000)

ACR moun (Mr/1) 223 (83-769)
ACR moun <30 (Mr/r) 13%
ACR mouu 30-300 (mr/1) 46%
ACR moun  >300 (mr/r) 41%
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50,0% 46,0%
45,0% 7 41,0%
40,0% 7
35,0%
30,0%
25,0%
20,0% 13.0%
15,0% =70
10,0% %

5,0%

0,0%

ACR moun <30 (mMr/r) ACR moun 30-300 (mMr/r) ACR moun  >300 (mr/r)
Puc.3. Cmenens anvoymunypuu y 6oavHuix ¢ XBI1
Kpowme Toro, ObLTH BEIICIICHBI TPYIITEI MAIIIEHTOB  MAIIMEHTOB B MOMEHT TOCIIUTAIH3AIINH,

C HAJIMYHEM M OTCYTCTBHUEM apTepUaILHON
runeprersud - 730 (73 %) u 270 (27 %) uyenosek
COOTBETCTBEHHO. YPOBHM cucronudeckoro AJl y

pacrlpeienuianch cleaymuM obpazom: < 115 mm
pr.cT. — 19%, 116-140 MM pT. cT. — 37%, 141-159 MM
pt. ct. — 31%, >160mM pr. cT. — 13%.

Tabmuma 3.

I'pynnel NaNMeHTOB ¢ HAJIMYHEM/OTCYTCTBHEM apTepuaibHOi runeprensun (n=1000)

Cucronunyeckoe AJ] (MM pT.CT.) 139

CAJ <130 MM pr.CT. 19%

CAl 130-139 MM prT. cT. 37%

CAl 140-159 MM prT. cT. 31%,

CAJ] >160mM pT. cT. 13%

Juactonmaeckoe AJlcp.(MM pT.CT.) 85

Juactonmaeckoe AJ] >90 (MM pT.cT.) 25%
Kypunbmukamu oxasanuce 21% HanueHTOB.  pacHpOCTPaHEHHBIN 1a0JIOHHBIN MOAXO. K
Ocrpeiii uapapkr Muokapaa nepenecnu 52%. AI' m amarHoctmke XBII Ha ocHOBaHMM moKasareseit

UM B anamHe3e oTMmeueHbl Yy 57% malUEHTOB,
CTEHOKapI¥sl pa3IN4HbIX (YHKIMOHAIBHBIX KIACCOB Y
45%.

Kaxnprii mecToir OOJBHOW HMEN TMOCTOSHHYIO
dbopmy  dubpwsuuu  npencepauii  (15%). 769
MallMeHTOB HMeNu Oonee OJHOTO 3aboieBaHus.
Yposens remorsiobnnHa <110 r/im oT™Me4eH y Kaxaoi
MATOH KeHIMHBI (21%) ¥ KaXkI0T0 IIIeCTOTr0 MY KUUHBI
(17%). 4% wumenu conyrcrByomy XOBJI wu
MOJTy4YaJii KOMOMHUPOBaHHBIE ITPENaparsl.

VYV 31 manuweHTOB WMeNach BEPUPHUIMPOBAHHAS
6oue3Hb nepudepuueckux aprepuit. Y 12% marueHToB
B aHamHe3e OblT mepeHeceHHbIE OHMK. Caxapnbrit
nuaber, TpeOyroImuii MIOCTOSIHHOTO npuema
npenaparoB, oTMedeH y 25% OomsHBIX. 31%
nanueHToB uMen coueranne XbII ¢ nekommnencanuen
XCH, a 15% - coueranne XBII, aexomIiieHcaluu
KPOBOOOPAIIIEHHUS C THEBMOHHEH.

Takum o6Opa3oM, BBICOKas KOMOPOWIHOCTH
CBOWMCTBEHHA a0CONMIOTHOMY OOJBIIMHCTBY MAIlHCHTOB
U sBIAETCS JOMUHUPYOIIEH KIIMHUYECKOU

XapaKTEePUCTUKON MalMeHTa C XPOHMYECKOH O0JIE3HBI0
TOYeK.

[ony4eHHbIe HAMY JaHHBIE IEMOHCTPUPYIOT, YTO
*Kaobbl coBpemeHHoro OossHOro ¢ XBII (Ha
c1ab0cTh, OBICTPYIO YTOMIISIEMOCTD, CHIDKEHHE MacChl
Telna, JUCIEIICUYECKUe SIBICHUS, TPU3HAKA aHEMUH)
HecrnenupUIHbI, HEPEKO HEMPABUIBHO TPAKTYIOTCS, &

MOYEBUHBI M KpeaTHMHHHA HE BCerja MO3BONSET
pacmo3HaTh OTKIOHEHHE OT HOpMBL OTCyTCTBHE
JUHAMHYECKOTO KOHTpOJIT (YHKIUH IOYeK y O3TOH
KaTeropuy MaIMeHTOB TaKXKe OTIAIIET HeoOXOoauMoe
MaTOTeHeTHYeCKoe JieueHHe. B CBs3M € 3THUM
NPEACTABIIETCS  aKTyaJbHBIM OO0y4eHHe Bpauei
mr000#  cHenManbHOCTH  BBIABIATH W NIPABHIIBHO
HMHTEPIPETUPOBATh KITIOYEBBIE MPU3HAKU MOPAKEHUS
MOYeK, a TAKXKe PACIIO3HABATH MOYEUYHbIE OCTIONKHEHNS,
B TOM 4YHCJE STPOTCHHBIE (B YacTHOCTH, Ha (hOHE
mmtensHoro npuema HIIBC), y pa3mudHBIX OOJIBHBIX.
Bpaueit maboparopun 00s3ath paccuutbiBath pCKD
10 COBPEMEHHBIM (OpMyJiaM, PEKOMEHIOBaHHBIM
MUPOBBIMU KJIMHUYECKUMH PYKOBOJICTBAMH.
O0cy:xaenne. Jlo HacTosmero BpeMEHH HE
CYIIIECTBYET OOIEMPUHITON TPOTHOCTUIECKOW MOJISITH
nporpeccupoBanmst XbII [6-10]. B 2011 roxy, yuensie
u3 Kanamer Tangriet al. paspaGoranu HECKOJBKO
Mozesnel NporHosupoBaHus passutus TXIIH y
6osbHBIX ¢ XBII B TeueHue S5-1eT, ¢ UCIOIB30BAHUEM
KJIMHUYECKHUX IapaMeTpoB U JIAOOpaTOPHBIX JAHHBIX
[19, 20]. Haubosee Tounoii cuntaercsi moxens KFRE ¢
8 nmepemenHpIMU. TakuM 00pa3oM, HECMOTpPsI Ha TO,
YTO pa3paboTka MoJeNed IPOTHO3MPOBAHMS cTala
JIOBOJIGHO TIOIMYJISIPHOM Kak B He(POJIOTHH, TaK U B
MEJUIIMHE B LIeJIOM, OOJBIIMHCTBO MOJIENIEH O CHX
IOp OCTalOTCI HE NPUMEHHUMBIMH B IIHPOKOH
KJIIMHUYEeCKOW mpakTuke. M 3TO HE yIMBUTEJBHO,
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IMMOCKOJIbKY OOJILLINHCTBO IPpCAJIOKCHHBIX MOﬂeﬂeﬁ

4acTo pa3pa6aTLIBa10Tc51 C HUCIIOJIB30BAHUEM
HCCOOTBCTCTBYIOUIUX MCTOIOB. OCHOBHEIE
BBISIBJICHHBIC HpOGJ’IeMLI CBs3aHbl 6o C

UCIIOJIb30BaHUEM JIMOO CIIMIIKOM MAaJIOr0  4Yuciia
NPEJUKTOPOB  JMOO  CIMIIKOM  OOJIBIIOTO X
KOJIMYECTBA, YTO TMPHBOJUT K HEPEATM3yEeMOCTH
Mozeneil mnporHosupoBaHus. Ilpu »TOM Mognenen
MPOTHO3MPOBAHMA TEUCHNUS 3a00JI€BaHNs y AIIMEHTOB
¢ XBII He 1oCTaTOYHO aieKBAaTHO MIPEACTABIEHB], a UX
MPUMEHUMOCTH B KITMHUYECKOHN MPAKTUKE OTPaHIUICHA.
[TosToMy MBI cuMTaeM pE30HHBIM  IPOBECTH
BaIMJAIMI0O U OLEHKY CYLIECTBYIOIIUX Mojeneit
BMECTO pa3pabOTKh OOJIBIIOr0 KOJWYECTBA HOBBIX
MoJesnield, KOTOpble, CKopee BCero, HUKOTJa He OyayT
UCNONB30BaTbCsl B KIMHUYECKON  IpakTHKe.
IIporaocruyeckue noaxoasl 3aBUCAT OT TskecTu XbII,
oneruBaeMoii mo pCK® u no creneHn ans0yMUHypHH,
OJTHaKO, OJHMX 3THX MapaMETPOB HEJOCTATOYHO MJIS
MPOTHO3UPOBAHMA IPOTPECCUPOBAHUSA IUC(HYHKINT
MOYEK. Bwmecte c TEM, MPUMEHHUMOCTh
nporHoctuueckod  Mozenu KFRE B mmpokoit
KIMHUYECKOH MpPaKTHKE OCTaeTCs OrpaHWYCHHOM
BBUJIy HCIIOJIb30BAaHUsI JTHOO CIUIIKOM MAaJlOro Yucia
npeaukTopoB (3-mapamerpuueckas Mojenb) , JTHOO
CJIMIIIKOM 6omp1I0TO ux KOJIMYECTBa (8-
napaMeTpHuecKasi MOJIENb).

VY abcomoTHO BceX OOJBHBIX MMENUCH (pakToOpb
pucka nHunmanuu u nporpeccuposanus XbII, B Tom
yHcie, coueTanue >3 ¢axropoB pucka y 92,6% (926
nanueHToB). CoueTanne HECKONBKUX (paKTOpOB pucKa
JOCTOBEPHO Yalle BCTpedanoch y MykuumH (98,5%
npotus 78,4%, x2=37,25, p=0,007). 80% BHIsBICHHBIX

(akTOpOB pHCKa OTHOCWINCh K TOTEHIHAILHO
MOJIUDULMPYEMBIM.

Takum  ob6pa3oM,  aHaNM3  KIMHHYECKOH
XapaKTepUCTHKH  IAlUEHTOB  IIOKa3bIBaeT, YTO

COBpPEMEHHBIN KIIMHHYECKUH mopTpeT 601pHOT0 ¢ XBI1T
pamuKadbHO  OTJIMYAeTCs  OT  TPATUIMOHHBIX
MpeACTaBiICHNH, CHOPMUPOBAHHBIX HAa  OCHOBE
MPEXKHEro OMbITa. DTO HE BCErja MOXKHUION MallUeHT U
HE TOJBKO C TAPEHXMMATO3HBIMH 3a00JIeBaHHAMHU
MOYEeK B  aHaMHe3e, UMEIOIIUN  BBIPAKEHHBIN
KoMopOuaHbIi hoH. Hamu BEIsSIBIIEHA BBICOKAs YacTOTa
(aktopoB pucka y OompHeIXx XBII B coueranum c
MeTa0O0JIMYECKUMH N3MEHEHHUSMH, OOJIBIIMHCTBO 13
KOTOPBIX SBIISTIOTCS MOTEHIIMAIBHO
MOIUDHUIHPYEMBIMU.

BoiBoabl. B cBs3u ¢ Gombmioil gosei i ¢ He
nuarHoctupoanHo XbII, y mun, umeromwux, Mo
KpaifHe#t Mepe, oauH (akTop pucka pa3BuTus XbII
(Bxmrouast Takue (haKTOpPHl KakK caxapHBIA 1auaber,
apTepUaNbHYIO0 TUNEPTEH3UIO, COCYUCTBIE
3aboneBanuss (UBC, I'b), moueunsie 3a0oneBaHus B
CeMEHHOM  aHaMHe3e)  JO/DKHO  IPOBOJUTHCS
UCCIIEIOBAaHUE HE TONBKO YpPOBHS KpeaTHMHUHA
CBIBOPOTKH, HO U PAacUeTHOW CKOPOCTH KIIyOOUKOBOH
¢unpTpanuy.

B mpornoze XBII orsromaromumu pakropaMu
SIBIISTIOTCSI HE TOJIBKO CTENEeHb AMCOYHKIMU TOYEK U
anpOyMUHYpHs, HO W HaJH4YHe IeJIOT0 CIEKTpa

METa0OJIMUECKUX HAPYILICHUH, a TaKkKe KOMOPOUIHBII

¢doH.
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ANTI-REMODELING THERAPY TO PATIENTS WITH CHRONIC HEART FAILURE AND
METABOLIC SYNDROME

Abstract. The aim of this work is to study the anti-remodeling efficiency of complex pharmacotherapy of
CHF by use of perindopril, spironolacton and bisoprolol in patients with MS. The study involved 106 male patients
with chronic heart failure (CHF) I1-111 FC, with post infarction cardiosclerosis. Depending on the components of
MS the patients were divided into 3 groups: 15t group (n=37), patients without MS; Group Il (n=34), patients with
a combination of dyslipidemia (DLP) with abdominal obesity (AO) and arterial hypertension (AH); Group Il
(n=35), patients with a combination of AD, AH and DLP with diabetes 2 types. The MS in patients with chronic
heart failure reduces the anti-remodeling effectiveness of the combined application of Perindopril, Bisoprolol and
Spironolacton, which depends on the representation of its components. The most marked resistance against therapy
exists, when there is a combination of AO, AH and DLP with diabetes of 2 types.

Key worlds: chronic heart failure, metabolic syndrome, systolic and diastolic left ventricular dysfunction

A special importance is given to the development
of heart failure in patients with metabolic syndrome
(MS). This is associated with a high incidence of heart
failure after myocardial infarction (MI) in patients with
MS [4, 5], as well as the peculiarities of structural and
functional changes of the heart. MS is characterized by
formation of a distinctive hemodynamic and specific
damage of target organs, which then act as an
independent  risk  factor for  cardiovascular
complications [6, 7]. As shown in studies conducted in
recent years, the peculiarities of heart disorders in MS
are the development of left ventricular hypertrophy and
the inadequate level of blood pressure [8]. Some
researchers [9] believe that it is the obesity which plays
the main role in the structural and morphological
changes of the myocardium. Moreover, there was
established a relationship between the character of
hypertrophy of the LV and the type of obesity. The

eccentric LVH is typical for glyuteofemoral type, while
concentric LVH is typical for abdominal type of
obesity. Structural modifications and remodeling of the
heart are also associated with the other components of
the MS, such as insulin resistance, dyslipidemia and
hyperinsulinemia [10, 11]. Thus, in a pathological
remodeling of the myocardium in CHF in patients with
MS not only hemodynamic, but also metabolic factors
are being involved.

The aim of this work is to study the anti-
remodeling efficiency of complex pharmacotherapy of
CHF by use of perindopril, spironolacton and
bisoprolol in patients with MS.

Material and Methods

The study involved 106 male patients with chronic
heart failure (CHF) II-11l functional class (FC), with
postinfarction  cardiosclerosis.  Prescription  of
myocardial infarction from 6 months to 5 years.
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Verification of the diagnosis carried out on the basis of
the classification of the New York Heart Association
(NYHA), six-minute walk test and due scale
assessment scale of the clinical state. The average index
six-minute walk testing was detected as 304.7+19,3m
(274-338m). Depending on the components of MS the
patients were divided into 3 groups: I group (n=37),
patients without MS; Group Il (n=34), patients with a
combination of dyslipidemia (DLP) with abdominal
obesity (AO) and hypertension (AH); Group Il (n=35),
patients with a combination of AD, AH and DLP with
diabetes of 2 types.

While diagnosingthe MS, the diagnostic criteria of
MS International Diabetes Federation (IDF, 2009) was
used. Abdominal obesity (AO) (>94 cm for men); level
of triglycerides (TG >1.7 mmol/l); the level of
lipoprotein cholesterol with high density (HSLPVP
<1.03 for men); blood pressure level (systolic blood
pressure >130 mm Hg, diastolic blood pressure >85
mm Hg), glucose level on an empty stomach (>5.6
mmol/l) or the presence of diabetes mellitus of type 2
were considered as the main components of the
syndrome.

The patients under survey were hospitalized in the
cardiology department of the city hospital number 7 in
Tashkent. Patients were examined on the basis of the
contract with medical diagnostic centre of the Ministry
of Health of the Republic of Uzbekistan. All examined
patients  underwent clinical, laboratory and
instrumental methods of research. Echocardiography
(EchoCG) was carried out on the machine Mindray
(China) by method of lyingin prone position and the
left side of M and B modes in accordance with the
requirements of the American Association of
Echocardiography (ASE). Wherein the followings were
evaluated: the ultimate-diastolic dimension (UDD), the
ultimate-systolic dimension (USD), the thickness of the
posterior wall of the left ventricle (TPW), the width of
the ventricular septal (TVS), the size of the left atrium
(LA), ultimate-systolic volume, ultimate-diastolic
volume. Concerning the left ventricular (LV) systolic
function, the data was assessed due to the level of
ejection fraction (EF), which was calculated by the
formula Teicholz et al. [8], stroke volume (SV), which
was defined as the difference between the UDV-USV,

as well as by the degree of shortening of the anterior-
posterior size of the left ventricle into systole (% AS).
Concerning the left ventricular diastolic function, the
data was assessed due to the maximum speed of the
early peak of diastolic filling (VmaxPeak E, 0,62 m/s),
the maximum speed of transmitral flow during systole
of the left atrium (VmaxPeak A, 0,35 m/s) and the ratio
of E/A (1.5-1.6), isovolemic LV relaxation time
(IVRT), deceleration time of early diastolic filling
(DT). The mass of the myocardium left ventricular
(LVMM) was calculated by the formula Devereux RB
[9]; index mass of the myocardium left ventricular
(LVMMI) as a ratio to the area of the body; the left
ventricular hypertrophy criteria was accepted as
LVMMI >125 g/m? in men and >110 g/m? in women.
The relative width of walls (RWW) was also calculated.

After a two-week washout period, all patients
were taking Perindopril (Prestarium, Servier),
Bisoprolol  (Concor, Nycomed), as well as
Spironolacton (Gedeon Richter) 50 mg/day within the
period of three months. Perindopril is titrated at a dose
of 4 mg to 8 mg, Bisoprolol was titrated in a dose from
5mgto 7.5 mg.

Statistical analysis of the received data was
performed on a personal computer of IBM PC/AT type
by using standard electronic program package
«biostatic for Windows, version 6.0" The parameters
were described as M+m. While distributing the values,
the group comparisons of quantitative variables were
performed by using the variational statistical test (t).

The results of the research

The results of echocardiography studies in patients
with chronic heart failure, shown in table Nel, indicate
the presence of features of structural and functional
changes in the myocardium in patients with MS. The
comparative analysis established that the TPW and
TVS were more increased in patients with MS rather
than in patients without MS. Whereas the differences
according to these indicators between 1%t and 2" groups
were not significant, in the third group TVS was greater
by 11.9% (p<0.05), and TPW by 7.7% (p<0.05). It is
associated with an increase in ultimate-systolic and
ultimate-diastolic size and volume of the left ventricle,
which causes an increase in MMLYV and IMMLYV.

TableNel.

Indicators of echocardiography and Dopler Echocardiography in patients with CHF 11-111FC and without
MS before and after treatment with Perindopril, Bisoprolol and Spironolacton.

Indicators Treatment periods 1%t group (n=37) 2" group (n=34) 3rd group (n=35)
LA Before treatment 3,71+0,086 3,94+0,083* 4,16+0,09**
» CM After 3 months 3,48+0,066° 3,71£0,081°% 4,02+0,089**
LVMM, g Before treatment 212,78+6,08 235,88+9,58* 283,66+11,58%**
' After 3 months 189 ,34+7,18°° 210,57+8.21° 249,14+10,65**
LVMMI, g/m? Before treatment 128,58+4,57 130,93+6,23 163,0+£6,67**
' After 3 months 114,52+4,89°° 116,53+4,58° 146,38+7,39°%*
Before treatment 1,09+0,028 1,14+0,027 1,22+0,03*
TVS, cm After 3 months 1,04+0,021 1,09+0,026 1,16+0,026
TPW. cm Before treatment 1,04+0,021 1,08+0,022 1,12+0,025%*
’ After 3 months 1,0240,021 1,07+0,024 1,08+0,021
Before treatment 4,73+0,071 4,82+0,068 5,15+0,083**
UDD, cm After 3 months 4,510,078° 4,64+0,078 4,94+0,089%*




[ |

24 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 EESIL

USD. cm Before treatment 2,95+0,056 3,11+0,057* 3,47+0,085%*
’ After 3 months 2,67+0,061°° 2,84+0,067°* 3,15+0,089°%*
Before treatment 132,154+3,62 138,42+3,57 159,48+4,39%**
UDV, ml After 3 months 122,07+3,29° 126,21+3,81° 149,44+4,1**
UsSv. ml Before treatment 61,78+2,28 68,5+2,22* 91,16+2,91**
' After 3 months 49,96+2,39°° 57,88+2,89°% 79,68+2,91°%*

sV ml Before treatment 70,37+3,89 69,92+3,28 68,32+2,71

' After 3 months 72,11+£1,94 68,33+2,47 69,76+2.05
EF % Before treatment 52,56+2,02 50,2+1,53 42,72+1,11%*
! After 3 months 59,4+1,13°° 54,39+1,55%* 46,90+1,10**
Dt me Before treatment 189,67+8.5 215,08+8,91%* 230,83+9,52%%*
' After 3 months 166,78+6,88° 189,76+8,68 213,84+10,7**
IVRT. mc Before treatment 85,2+2,05 89,28+2.81* 95,2942 75%*

' After 3 months 78,15+2,51° 81,82+2,53 88,38+£2,51*

%AS. % Before treatment 37,16+1,73 35,19+1,34 32,47+1,53*

’ After 3 months 40,18+1,88 38,49+1,45 35,66+1,42

PE, m/c Before treatment 0,59+0,018 0,57+0,019 0,54+0,021
After 3 months 0,65+0,018° 0,61+0,019* 0,57+0,016**
PA, M/c Before treatment 0,50+0,016 0,53+0,018* 0,58+0,017**
After 3 months 0,43+0,018° 0,46+0,019° 0,52+0,015°**
E/A Before treatment 1,18+0,042 1,08+0,054* 0,93£0,027**
After 3 months 1,51+0,045°° 1,3340,041°* 1,10+0,039°**

Before treatment 75,37+1,72 76,92+1,96 77,4+2.36

Heart rate, bpm After 3 months 70,04+1,58° 73,29+1,37 74,72+1,99

Note: * - p<0,05; ** - p<0,01 the accuracy of the performance differences compared to the I group.
p p
- p<0,05; °° - p<0,01 the accuracy of the performance differences before and after treatment.

The patients in group Il compared to patients of
group |, have a significant increase in the USD and
USV (p<0.05), with little difference in the UDD and
UDV. 3rd groups differ with a considerable increase in
both ultimate-systolic and ultimate-diastolic volumes
and sizes. The UDD amount in these patients was
greater by 8.9% (p<0.01), the USD by 17.6% (p<0.01),
UDV by 20.6% (p<0.01) and USV by 47% (p<0.01).
As a consequence of the above mentioned changes, the
LVMM in patients with MS was greater by 10.8%
(p<0.05) and 33.3% (p<0.01) in the second and third
groups respectively. However, the index points to a
significant increase of the current indicator only in the
third group.

Along with the structural changes in patients with
heart failure, there were identified the left ventricular
dysfunctions as well, which is most determined in
patients with MS. In particular, in the third group the
EF was lower by 18.8% (p <0.01), which particular is
due to the decrease in the shortening degree of the
anterior-posterior size of the left ventricle into systole
by 19.2% (p<0.01). Patients with MS differ by more
severe manifestations of diastolic dysfunction as well,
which as evident by the significant increase of RA in
2nd group (p<0.05) and the third group (p<0.01)
patients within the slight decrease in PE, as well as a
decrease in E/A ratio by 7.6% (p<0.05) and 19.5%
(p<0.01), respectively. The disturbance of transmitral
blood flow is associated with the increasing of left
ventricular isovolemic relaxation time by 8.6%
(p<0.05); 15.9% (p<0.01), as well as the deceleration
time of early diastolic filling by13.4% (p<0.05) and

21.7% (p<0.01) in the 2" and 3rd groups, respectively.
The disorder of systolic and diastolic function of LV
leads to strained work of the LA. The received data
indicates that the changes revealed by the LV in
patients without MS are not reflected on LA condition,
while in patients with MS has an increase in its size.
Herewith, if this figure in the second group is increased
by 6.2% (p<0.05) in the third group the difference
reached by 12.1% (p<0.01), which is out of range.
Thus, all patients with heart failure show the signs
of structural and functional changes in the left ventricle
and left atrium of the heart, the severity of which
depends on the presence and severity of MS. The next
stage of this work was to study the anti-remodeling
efficiency of complex pharmacotherapy using the main
set of preparations for the treatment of heart failure.
After 3 months of treatment with Perindopril,
Bisoprolol and Spironolacton applied to patients with
chronic heart failure, the data obtained (Table Nel)
shows a significant positive trend by indicators of
echocardiography and Doppler Ehocardiography in
patients without MS. The weak dynamics of the
analyzed indicators was identified in patients with MS,
especially of the third group. Despite the positive
developments and progress in ultimate-systolic and
ultimate-diastolic pressure and size of the left ventricle
in patients of the 1%t and 2" groups, which showed
statistical veracity, the decrease in TVS and TPW was
negligible. In the third group, the statistical veracity
was observed in reduction of only USD and USV.
Three-month treatment in 1% (p<0.01) and 29, 37
(p<0.05) groups contributed to the reduction of LVMM
(p<0.01). However, even if the data of the 2" and 3
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groups approached each other and become nearly
similar after the treatment, the indicators in the third
group still remain significantly higher (p<0.01). A
similar pattern also appears according to LVMMI.

As a result of the above-mentioned structural
changes in patients without MS, a significant
improvement of systolic function is observed after the
treatment showed, which is evidenced by the increase
of ejection fraction (p<0.01). The increase of this
indicator is also observed in the 2" and 3™ groups,
which did not reach statistical veracity, and lags behind
by 8.3% (p<0.05) and 21% (p<0.01) respectively,
compared to the 1% group. Increasing of the degree of
anterior-posterior size of the left ventricle into systole
is a proof of improvement of its systolic function,
which was most, expressed in the 1% group.

There is a difference between surveyed patients
according to the results of the effect of the treatment
related to the diastolic function of the left ventricular.
A significant improvement of this function is observed
in patients without MS, which is evident by statistically
significant reduction in isovolemic relaxation time of
LV, the deceleration time of early diastolic filling and
maximum speed of atrial systole, as well as an increase
of the maximum rate of early diastolic filling of LV and
E/A ratio. However, in patients with MS, especially in
the 3 group, the decrease of Dt and IVRT, the increase
of PE were not very significant, and the difference in
these indicators between the 1%t and 3" groups remained
high, reaching up to 28.2% (p<0.01), 13.2% (p<0.05)
and 12.3% (p<0.01), respectively. Along with this, in
spite of the decrease in RA (p<0.05), it was higher by
20.9% (p<0.01) and in spite of the increase in the E/A,
this ratio was lower by 27.2% (p<0.01) compared to the
1t group.

There are different forms of MS exist depending
on the number and combination of symptoms [14].
Besides the classic, there may be alternative options
thereof [15]. Based on this, we have identified two
groups of patients with MS. In the second group the
manifestation of MS was the combination of AO and
AH with DLP. Patients of 3™ group had more severe
symptoms of MS, in addition to the above mentioned
features; they had diabetes of 2 types as well. The
currently available published data [16, 17, 18] points to
the relationship between MS and the structural-
functional changes of the heart. Comparatively high
rates of LVMM, LVMMI associated with an increase
of TPW and TVS, caused by high USV and UDV were
established in patients with MS. There was detected the
dependence of these changes on the MS type [15],
which is unconditioned by the hemodynamic factors.
However, these available data are numerically small
and mainly deal with MS in arterial hypertension.
According to the results of this study it was established
that the structural changes of the myocardium are more
uttered in patients with chronic heart failure having AO,
AH and DLP than those without MS. In particular, they
have much higher LVMM. A severe form of MS in
patients with CHF (group Ill) is characterized by a
further increase of this indicator, as well as LVMMI,
which is due to TPW and TVS. The LVMMI level in
patients of this group exceeds the indicator of the 2"
group by 17.2% (p<0.05), which demonstrates an

association between the left ventricular hypertrophy
level and the severity of MS. Hypertrophy of LV is
considered as an independent marker of high risk for
cardiovascular disease, including sudden death, and it
significantly affects the formation mechanism of
diastolic dysfunction of left ventricular heart [19]. In
this regard, an important aspect of this problem is - the
availability of data on the relationship between
diastolic dysfunction and MS [20]. It may be even
independently of LV mass. The link between the MS
and diastolic dysfunction of LV is also reflected in the
results of this study. Patients with the metabolic
syndrome (AO + AH + DLP) in contrast to patients
without MS are characterized by more severe
manifestations of diastolic dysfunction, an increase in
IVRT, DT and RA, as well as a decrease in E/A. The
accession of diabetes2 to the above mentioned MS
manifestations significantly deteriorates the diastolic
function, reflected in a further increase of IVRT, DT
and the RA, as well as in a decrease of E/A. An
important role is assigned to the isovolemic relaxation
time of LV, which increases with MS, regardless of LV
remodeling and after load severity [21]. For the last a
few years, CHF has been more associated with diastolic
dysfunction in patients with normal ejection fraction
[22, 23]. However, in patients with severe MS
symptoms, the CHF is manifested with systolic
dysfunction either, which is evident by the decrease of
ejection fraction up to 42% and a significant decrease
in the degree of shortening of the anterior-posterior size
of the left ventricle into systole in the 3™group.
Leading part in the treatment of patients with heart
failure is taken by ACE inhibitors, B-adrenoblockers
and spironolactones [2]. Three-month treatment with
an implement of Perindopril, Spironolacton and
Bisoprolol to patients without MS, is characterized by
positive dynamics of structural and morphological
parameters of LV (decrease in LVMM and LVMMI),
left ventricular remodeling, and central hemodynamic
(reducing of UDV and USV, increased ejection
fraction). It was also detected a positive effect of the
therapy on diastolic function of LV, which manifested
as a decrease of IVRT and DT, as well as an
improvementof transmitral spectrum (reduction of RA,
increasing PE and E/A). A similar pattern, but with a
little difference of indicators before and after
treatmenthas been observed in patients with
AO+AH+DLP. LVMM significantly exceeding the
indicator of the 1% group, together with LVMMI
approached to the level of the 1% group after treatment
However, the dynamics of central hemodynamic
parameters have considerably conceded. Despite a
significant decline, the USD and USV remain
statistically and authentically high, whereas ejection
fraction stays low compared to the 1% group. After
treatment, on the background of significant reduction
of PA and increasing of E/A, and according to
transmitral spectrum, it was proved that the 2" group is
much inferior to patients without MS. The results of the
comparative analysis established that the more severe
form of MS (AO+AH+DLP+Diabetes2) in patients
with heart failure increasingly reduces the effectiveness
of the combined application of Perindopril, Bisoprolol
and Spironolacton. Statistically significant positive
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changes in these patients after treatment is retraced only
according to LVMM, LVMMI, USV, PA, and E/A.
Preservation of statistically significant difference
according to UDD, USD and EF after treatment
between the 1%t and the 3™ group represents a significant
deceleration of regression of pathological LV
remodeling in latter one. This, in its turn, is reflected on
the diastolic function of LV. Despite the positive
dynamics of transmitral flow indicators, the current
function in these patients’ remains significantly lower
compared to the patients without MS.

Conclusions:

1. The presence of metabolic syndrome in
patients with chronic heart failure is an important factor
reinforcing the pathological cardiac remodeling and
progression of systolic and diastolic dysfunction of LV,
which is most manifested within the combination of
DLP, AO and diabetes of 2 types.

2. A three-month treatment with an implement
of the Perindopril, Bisoprolol and Spironolacton
combination in patients suffering from CHF without
MS promotes regression of non-adaptive remodeling of
myocardial and improvement of systolic and diastolic
function of the heart.

3. The MS in patients with chronic heart failure
reduces the anti-remodeling effectiveness of the
combined application of Perindopril, Bisoprolol and
Spironolacton, which depends on the representation of
its components. The most marked resistance against
therapy exists, when there is a combination of AO, AH
and DLP with diabetes of 2 types.
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PACIIOCTPAHEHHOCTD 3ABOJIEBAHUM IIIATOBUHOM KEJE3BI B CYJAKCKOM
PAHOHE PECIIYBJIMKH KPBIM 3A TIEPUO/T 2016-2018 I'T..

Kniouesvie cnosa: ﬁodode(])euumﬂble 3a60ﬂ66aHM}l, pacnocmpanerHnocms, M/;MMOBM()HLZ}I acenesa,numaHue.

B coBpemeHHOM MHpe OTMEYaeTCs yCTOWYMBBIN
pOCT  pa3jMYHBIX  3a00JICBaHUA  DHIOKPUHHOMN
cucreMbl. OTHUMH U3 HauboJee PacpOCTPaHEHHBIMU
Cpeand HHX SBISIOTCS 3a00NeBaHUsl IIUTOBUIHON
skene3pl. llluroBuaHAs jkene3a UrpaeT BaXKHEUIIYIO
POJIb B HAIlleM OpTaHU3ME, a UMEHHO B TMOAJICPXKAHUU
romeoctas3a. OHa BeIpaOaTHIBAET TOPMOHBI TUPOKCHH U
TPUAONTHPOHUH, KOTOPBIC YYACTBYIOT B PETYIISLUAN
oOMeHa BeIIeCTB B OpraHW3Me, a TakKe TOPMOH
KaJbIIUTOHWH, yYacCTBYIOIIMH B PETyJSIMA OOMEHa
Kaxpuus u pocdopa. [1]

[lo  pmawwepiM  Bceemupnoit ~ Opranuzauuu
3npaBooxpaHeHus 3a00JIeBaHUS IIUTOBUIHOM KeJe3bl
3aHMMAOT 2 MEcTO Cpeau BCeX DSHIOKPHUHHBIX
HapymeHui. bonee 665 MIiIH. 4elOBEK B MHUpE HUMEIOT
SHIEMUYECKHI 300, a Tak e okoio 1,500000 yenoBek
CTAJIKUBAIOTCSI C PUCKOM Pa3BUTHS HOIIE(PHUIUTHBIX

3aboneBanmii.  Ilpupoct  umcna  3abosieBaHUi
LIMTOBUIHON KeNe3bl B MUpe cocTaBisieT 5% B rom.
OTtaenbHON oduIHaNEHOM CTaTUCTUKH o

TUpeouauTaM B Poccum u B MHUpe He BEIETCS, TaK KaK
HEBO3MOXXHO TIPOBECTH IOCTOBEPHBIC HCCIICIOBAHUSL
SHAEMUHU JaHHOW martojorudu. Ho mo pa3muaHbIM
JaHHBIM OT 15 10 40% Hacenenust Poccuu crpagatot ot
TUPOUIHBIX TATOJOTHHA, MPU O5TOM B OTIEIbHBIX

pernonax, HanpuMmep B KpriMy, MpOIEHT MalMeHTOB,
KOTOPBIE HY>KJAI0TCA B JICUEHUH IIUTOBUIHOM JKeNe3bl,
npubmmxaercs kK 95%.[3]

Heasro  ucciaenoBaHuss  ObUIO  U3y4YCHHE
CTPYKTYPBI u JUHAMUKH 3a00JIeBaCMOCTH
HNIMTOBUIHON >kene3bl xkuTeneir Cymakckoro paiioHa
Pecny6nukun Kppim.

Marepuanbsl M Meroabl. JlaHHble 1O
3abonmeBaeMocTd W jgeMorpaduu  HaceleHHUs
Cynakckoro pariona PK Obutn mpenoctabiiensr TBY3
PK «Cypakckas I'b» , wmarepuanst Poccrat, u
®denepanbHON CITy)KOBI TOCYJApCTBEHHOW CTATHCTHKH
P® u PecnyOmnuku Kpbim.

Pe3syabTaTsl U UX o0cy:KIeHue.
PacripocTpaHeHHOCTh  yUMTBIBAJaCh IIPU  AHAIU3E
Tabmuupl 1, KOTOpas HArJIAAHO AEMOHCTPHUPYET, YTO
pactpoCTpaHeHHOCTh  3a00J€BaHUA  UTOBHIHOM

JKeJe3bl MPOJOIDKAET yBEJIMUNBATHCS. B mpomMexxyTok
BpeMenH ¢ 2016 no 2017 rox B uenom no PO nanubIi
MOKasaTeNb BHIPOC HE3HauWTeNbHO, B Kpeimy — Ha
2.1%, B Cynakckom paiione — Ha 1.4%, dTO
YKJTaIbIBacTCA B OOMIEPOCCHICKHN TIOKa3aTeNb 10 5%.
Kpome Ttoro, panneie mo Kpeimy u Cynakckomy
paiiony Ha 2018 rox Takke HMMEIOT HETaTHBHYIO
TEH/ICHIINIO K POCTY 3a00J1€BaeMOCTH.

Tabanma 1
PacnpocTpaHeHHOCTh 3200/1eBaHUil IMTOBUAHO¥ sKkeqe3bl (Ha 1000 yesioBeK HaceaeHHUs)
Ton Poccuiickas ®enepanust Pecny6simka Kpbim Cynakckuii paiioH
2016 13,9 91 8,7
2017 14,0 10,2 9,5
2018 - 11,2 10,1

OtMmeuaercst TCHACHOUA POCTAa 4YTO B CPECIHEM
pacnpocTpaHEeHHOCTh JaHHBIX Oosesneldr B PD

HeMHoro BhIIIe, yeM B Kpemmy (Ha 1,5%), a Takxe B
CynakckoMm paiione (Ha o AanabM 2017 Toxa).



28 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 202

[ |
o EE

Huarpamma 1

[aHHble no 3abonesaHUAM WUTOBUAHON
enesbl B % (CyaaKkckuu panoH)

@ luvnoTupeos
Ysnosble obpasosanuA

B TupeoToKcMKO3

ITo manneiM I'BY3 PK «Cynakckas I'b» Bcero
3a0oieBmnX — 3576 uenoek Ha 2018 rox. U3 Hux
40,1%(1434 qelt.) Ooerot THIIOTHPEO30M,
35,04%(12534en.) wWMeEIOT Yy3JOBBIE 00Opa30BaHUA
24,86%(889 uern.) 601€I0T TUPEOTOKCUKO30M.

Crnemyer OTMETHTH, UYTO 3aIllyIIeHHBIC (HOPMBI
BEIIIICTICPEUNCIICHHBIX O0JIe3HEH MOTYT TpPHBECTH K
paKy OIMTOBHIHOU >KEJIE3HI.

Tabnuma 2

KoanyecTBo 601bHBIX U 0KAa3aHHE MeJMIINHCKON MOMOIIM NPH 3200/IeBaHUSIX INMTOBH/IHOII 2KeJie3bl, B
TOM 4MCJIe U ¢ JIeTaJbHbIM HexoaoM CynakckoM paiione PK 3a 2016-2018 rr.

Ton O011ee YUCsI0 MALUEHTOB
Bcero Brinucano Ymepio
2016 56 55(98,21%) 1(1,79%)
2017 61 58(95,08%) 3(4,92%)
2018 67 64(95,52%) 3(4,48%)
Kak BHIHO M3 TpeICTaBICHHBIX JIaHHBIX  AeduuMTa Hojaa B opraHu3me. Ero HEJOCTaTOK Kak y

KOJIMYECTBO OOJIbHBIX C 3a00JIEBAHMSIMU IIIUTOBUIHOM
JKENe3bl CTAN0 OOJNBIIe, U CMEPTHOCTh IAIMEHTOB C
2016 o 2018 rox yBenn4niach, HO HE3HAYUTENIHHO (Ha
2,69%).

3aboneBaHMs IUTOBUIHON JKeJIEe36I NMEIOT MHOTO
pa3HBIX CHMIITOMOB, KOTOPBIE YacTO Ha IIEPBBIN B3I
HE UMEIOT C 3TUM OpraHOM HU4ero obmiero. Eciu mes
YBEJIMYEHA, aCCUMETPUYHA WM UMEETCS HEOONBIION
OTEK, TO COMHCHUU HE BO3HUKACT — 3TO MPOOJIEMBI CO
IUMTOBUIHON skene3oM. Ho BoOT cBgI3aTh ¢ 3TOM
MaJIEHbKOM KeJe30i yTOMIISIEMOCTh M COHJIMBOCTH
60, HAOOOPOT, WBJMIIHIOK  aKTUBHOCTh U
HEPBO3HOCTH JOBOJILHO TpynHO. Ho Ha camoM niene atu
MPU3HAKA SIBIITIOTCS OJHUMH U3 MEPBBIX CHMIITOMOB
HapyIIeHUH B paboTe MIMTOBUIHON >Kene3b[6].

HecmoTpss Ha Bce ycmexu  COBpEeMEHHOMH
MEIHIUHBI, KOJIMYECTBO 3a00NIeBaHUU IIHUTOBHUIHOMN
JKene3bl  MO-MpekHeMy He cHmWkaerca. W 3To
00yCIIOBJICHO IByMs BeAylmIMMH (HaKTOpaMu, BO-
MEPBBIX, COIUAIBHBIMHI KaTaKJIU3MaMH, [TPHBEIIIAMHU
K yXYIUICHHIO TWTaHWSA 3HAYUTENIBHBIX  CJIOCB
HACEJICHUS, a TaK e M3MEHEHHE CTPYKTYPhI MUTaAHUS
3a CYeT COKpamlieHHus MOTpeOJeHus Hoacomepikanmx
MPOJYKTOB;, BO-BTOPBIX, HApYIICHHEM B CHCTEME
NPOPUIAKTHKH 3002 M HONISPUIUTHBIX COCTOSHUM
[6]. Camoe riaBHOE, Yero He HYXHO JIOMYCKATh, — 3TO

B3pOCIIOTO, Tak W y pebOeHka BiedeT 3a cobOoi
HEraTUBHbIE MOCJEACTBUS IJi 3A0POBbs, & UMEHHO:
JETCKUI KPETHHU3M, MUKCEIeMa, YJHIEMHICCKIA 300 U
MHOTO€ JIpYToe.

OcoOeHHO  BO3pacTaeT pHUCK  3aboleBaHHI
IIUTOBUJHOM JKeNe3bl y JKEHIUMH B  IEpUOJ
OepeMeHHOCTH, TaK KaK HeJJOCTaTOK Ho/a Ha TIO3IHEM
CpOKe OEPEeMEHHOCTH MPUBOIUT K MPEKIACBPEMEHHBIM
poJiaM WM K BBIKHJIBIIIAM.[4]

Eme omHMM BaXXHBIM  COCTABJISIOIIMM  JJISt
30pOBbs JIIOJEH ABJIMETCS COJEpXKaHUE HoJa He
TOJILKO B TIHINE, HO U B BOoJe W mouBe. [lodToMy B
JIAHHOM CTaThe MbI PELLIMIIM OLEHUTh COJIep KaHue oaa
B Boje u mnouyBe B CymakckoM pailoHe, a Takxke
CPaBHHUTH UX C MOKA3aTeSIMU HOPMBI[7].

Hamwm nccnenoBanus mokasanu cienyrouiee:

e IluteeBas  BOJa  CyHakCKOro  paiioHa
PecniyOuimkn KpeIM conepuT WO B KOHICHTPAIUU
0,025-0,09 mr/mr/, T.e. comep)aHue HoIa B MUThEBOI
BOJIONIPOBOJIHOM BOJEe KpaiHE HHM3KOE, M MOXKHO
clenaTh BBIBOJA, YTO CyJaKCKas MHTHbeBas BOAA HE
TOMOTAeT HaM B TIOJYYEHUH CYTOYHO HEOOXOIMMOM
J103bl Hoza.

* Ilousa B Pecnybmuke KpeiMm , Kak u
CynakckoMm paiione coxepxut 5,0 MI/kr Homa npu
HOopMme:  2,0-5,1Mr/kr, T.6 KONMYECTBO #Homa B
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YepHO3eMax Ha CEeroAHSALIHUN JeHb HaxXOOuTCs B
npezienax HOPMBL,HO PAacTEHHsI KOTOPBIE OEpyT ero u3
9TOW TMOYBBI ,M MBI UX HCIOJB3yeM B IHTAHHH,HC
MOKPHIBAIOT JeuIUT #Homa TpeOyueicss Hamemy
OpTraHu3My.

I[Ipu orpoMHOM HemOCTaTKe ioda B HalleM
OpraHu3Me BO3MOXKEH pakK [IUTOBHIHON >KEJIe3Hl.
ITosTomy, 9TOOBI 3TOTO HE MOMYCTHTBH, JOCTATOYHO
YHOTPEONATh KaXKIBIH J€HbP MOPENPONYKTH — DPEIOY,
HKpY, KPEBETKH, KaJbMaphl 1 MOPCKYIO KaITyCTy.

B ymotpebnsemMble  TPOIYKTHI  HEOOXOIMMO
Jn00aBisATh  HOAMPOBAaHHYIHO  COJIb B KOHIIE
NPUTOTOBJICHUS  €bl, TaK KaKk TEPMHUYECKOe

BO3ACUCTBHE MPENATCTBYET IOCTYyIUIEHHIO iloga B
opranusm.[2]

D¢ dexTnBHOW NpOoQUIAKTUKONH 3abo0JieBaHUi
IMIMTOBUIHOM JKeJe3bl CcuuTaeTcs u30aBICHHE OT
BPEIHBIX ITPUBBIYEK, K KOTOPHIM OTHOCSTCS:

*  KypeHwue;

e ynoTpeOJeHne CIUPTHBIX HAIUTKOB;

*  Jonroe mpeObIBaHUE MO BO3/EHCTBHEM
COJIHEYHBIX JIyueif;

*  [AacCUBHBIM 00pa3 >KM3HHU, BEAYIIUH K
MOJTHOTE;

e ynorpelOJieHne HEHaTyPaJIbHBIX MIPOIYKTOB;

*  mepeegaHue U 3JI0yNOTpeOsicHHe
BBICOKOKAJIOPUIHOM MUIIEH.

OnmHolt M3 Mep NPOQUIAKTHKH THPEOUTHBIX
3a00JIeBaHUH SIBIIAETCS IPOTUBOACHCTBUE CTpeccaM U
ux u30eraHue, yMeHne KOHTPOJIUPOBATh COOCTBEHHBIC
SMOIIMM, HAXOMUTHCS B CIIOKOHHOM COCTOSHHH B
TMFOOBIX KPUTHYECKUX CUTyalUsX.

Jlroboe mepexxmBaHME CO37aeT B OpraHU3Me
TOPMOHAJIBHYIO BCTPACKY, TaK KaK IIUTOBHIHAS
JKelle3a  HAYMHAeT  HCIBITHIBATE  IOBBINICHHYIO
Harpy3Ky M pa3pacTarhCs, YTO MOXXET HEoOpaTHMO
MPUBECTH K JHAEMHYECKOMY 300y, MUKCEAEME WIIN
paky.[5]

BeiBoabI:

1.PacnpocTpaHeHHOCTH o 3a00JIeBaHUSIM
LIMTOBUIHOM sxene3bl o Cyaakckomy paiiony ¢ 2016
mo 2018 rox 3HaunTeNBpHO yBemmdmiack (¢ 1,2 mo 2,1
Ha 1000 HacemeHus).

2.B crpykrype 3abomneBaeMocTH TpeodiIanaer
runotupeos (40,1%).

3. YBenuueHne KoJMuecTBa MalueHToB C JaHHBIM
3a00JIeBAaHUEM €CTECTBEHHBIM 00pa3oM BIHSET Ha
MoKa3aTeyb CMEpPTHOCTH. Cpenu
TOCIIUTAJIN3UPOBAHHBIX AIIMEHTOB CMEPTHOCTH B 2018

rogy pocruria 4,48%, 4To 1o CpaBHEHUIO C MPOILLIBIM
TOJIOM 3TOT MOKa3areib yMeHbImics (4,92%).

4. Jlns pemeHus JaHHOM TPoOIeMbI HEOOXOAUMO
BECTH 3J0pOBBII 00pa3 KM3HH, HCIOJIB30BAThH
crelalibHble 3yOHBIE TACThl, COJepXKaliue Mo,
ynotpebnsaTh B TOUILY HOAMPOBAHHYIO COJIb U
mo0OITbIIIE MOPCKHX MPOIYKTOB, a TaK jK€ IPU HEPBBIX
CHUMIITOMaX OOpamaTthCsi K Bpady C MENbI0 CHaYl
AaHATM30B HAa TPOBEPKY TOPMOHOB IHTOBUIHOM
JKETIe3BL.

5.Ha 2018 rox coxmepkanme ioma B MUTHEBOM
Bome kpurmuecku Huzkoe (0,025 wmr/). Conepxanue
1io/1a B IOYBE HA JTOT K€ TOJi HAXOJUTCS B Mpeaenax
HOPMBI(5,3MI/KT).
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APPLICATION OF 10% AQUEOUS SOLUTION PROPOLIS IN THE TREATMENT OF CHRONIC
INJURY OF MUSCULA OF THE MOUTH

Mycmagpuna B.K.
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INPUMEHEHMUE 10% BOJHOI'O PACTBOPA NPONOJINCA ITPH JIEYEHUH XPOHUYECKOM
TPABMbI CJU3UCTHUOU OBOJIOYKH PTA

Summary. The data of a clinical study of the effectiveness of the use of a 10% propolis aqueous solution in
the treatment of chronic mechanical injury of the oral mucosa are presented.

Pe3iome. Hpe)ICTaBJleHLI JaHHBbIC KIIMHUYCCKOI'O UCCIICA0OBAHUEC 3(1)(1)6KTI/IBHOCTI/I TPUMCHCHUSA 10% BOIHOI'O
pacTBOpa Mpornojaruca B JICUCHUU XpOHI/I‘ICCKOﬁ MEXaHHYECKOM TPpaBMbl CIIN3UCTOH 000I0UKHU pTa.

Key words: chronic trauma, oral mucosa, propolis

Kniouesvie cnosa: XpOoHUyeckas mpaemd, cCausucmasi obonouxa pma, nponojauc

XpoHuyeckasi TpaBMa CJAM3UCTOH 000/10YKHU
nosoctu pra (XMT COP) sBusercs ogHON u3
HanboJiee YacTo BCTPEUYAIOIUXCA CTOMATOIOTHYECKUX
3aboneBannii. Cnmsucrtas obonouka pra (COP)
ycToW4yuBa K BO3JICHCTBUIO pa3IMYHBIX
TpaBmupytomux ¢akropoB. COP obnamaer BbICOKOI
pereHepaTopHoOil CIocOOHOCTBI0. JTO 00YCIOBICHO

O0COOCHHOCTSIMU €€  CTPOCHHUS, KpPOBOCHAOXEHUS
WHHEPBAIIHH.

O >bdeKkTHBHOTO JeUeHHS XPOHHYECKOU
TpaBMbl COP  HEOOXOAMMO TPUMEHATH  TaKHe
mpemnapaTsl, KOTOpBIE o0anamu Ob1
MPOTHBOBOCTIAIUTEIILHBIM, aHAIBTe3UPYIOIHM,

AHTUMHUKPOOHBIM U PAHO3KUBISIONIUM JIEHCTBHUEM
[1,2,3].

Heabio HalIET0 MCCIeI0BAHUS SBUIACH OIICHKA
s dexTuBHOCTH TpuMeHeHus 10% BogHOTO pacTBOpa
MIPOTMOJIMCA IPH JICUEHUH XPOHUUECKON MEXaHUUECKOU
TPaBMBI CIIM3UCTONH OOOJIOUKH pTa.

MaTtepuaja u MeTOIbI HCCJIEA0OBAHNSA.

Hamu TIPOBE/ICHO KOMILICKCHOE
CTOMATOJIOTHYECKOEe OOCIieloBaHHE H JiedeHHe 33
nanueHToB (17 Myx4uH 1 16 KeHIIWH) B BO3PacTe OT
33 nmo 37 ner ¢ OUMarHOCTUPOBAaHHOM XPOHUYECKOMH
Mexanudeckoir TpaBMoit COP. Bcee oOcnemoBaHHBIE
OBUTH pa3/eeHbl Ha 2 TPYIIBL | TPyINa COCTOsIA U3
8 MyXuuH W 8 >KEHIIWH, B KOMIUICKCHOM JICUEHUHU
KOTOpHIX Hcmoibp3oBaii  10% BomHBIH  pacTBOp
MPOIOJINCa, BO 2 TpyNIe JIeYeHHe MPOBOIWIHA IO
TpaJiMLINOHHOMN CXEME.

OcuoBubME xanmobamu npu XMT COP 6pum
J¥OKEHUe, 00Jb, HApyNICHHE NpUeMa IMUIIA U PEYH.
DeMeHTaMU HOpakeHus ObuM 3po3uu U s13BbI, COP
ObLTa OTEYHA W THIICPEMHUPOBaHA.

Bcem  namnumentam  npoBenu
TPaBMHPYIOMIHX (PAKTOPOB.

Tpamunmonnas cxema Jjedenuss XMT COP
cocTtosla W3 aHthcentuieckoi obpadorku 0,05%
pacTBOpoM XJIOPTEKCUIHA u anTUIAKAII
KepaTomiacTH4eckux cpeacts (AeBut, Aexoin) Ha

yCTpaHEHUe

SJIEMEHTHI mopaxeHusi 3-4 pasza B JeHb B TeueHue |
HEZIENH.

[Ipomnonuc OTHOCUTCS K HATYpalIbHBIM CpPeICTBaM
UL e3UH(EKIMK ¥ pereHupanuu. B ero cocrase
OKOJIO MOJIyTOpa JIECATKOB OPTaHUYECKUX COCTUHEHUI
— 3(UpHBIX Maces, BATAMUHOB, aMUHOKHCIIOT U CMOJL.

BoaHplii  aKcTpakT — mpomoimuca  oOnamaer
clienylonuMy  (hapMaKoJIOTHUYECKUMH  CBOWCTBaMHU:
0aKTepUINAHOE, IIPOTHUBOBUPYCHOE,
MIPOTUBOMHUKPOOHOE, aHecTe3upyouiee,

PaHO3aKUBIIIONIEE, AHTHOKCHAAHTHOE.

10% BoxaHBI pacTBOp MPOMNOIHCAa HAHOCAT Ha
9JIEMEHTHI IIOpaKeHHNs 2 pa3a B JICHb, B TCUEHHE 5 THEH.

OddexkTuBHOCTS JICUCHHS OLIEHUBAIN Yepe3 1, 3 u
5 J[eHb MO CIEIyIOUMM IIapamMeTpaM: BpeMs
HACTYIUICHUS U JUIUTEIIBHOCTh AaHECTE3HWH, pa3Mep
TpaBMaTHUECKOW 3po3uu, mobounsie 3¢ddextel. Ha
BCEX OJTamax MpPOBOIWICH MHKPOOHMOIOTHYECKUH
KOHTPOJIb 3((HEeKTUBHOCTH BO3JCHCTBUS MpenapaTa Ha
YCIIOBHO-TIATOTE€HHYIO (DIIOPY MOJIOCTH PTa.

Pe3ynbraThl ncciae 0BaHus.

[locne mnpoBenenHoro neuenuss XMT COP
ManyMeHTsl 1 Trpynmsl  OTMEYald  BBIPaXKCHHBIN
o0e300ommBatonIyii 3PPEKT, KOTOPHIA HACTYIAJ Yepes3
3-4 muHyTHI TOCIe HaHeceHus 10% BogHOTO pacTBOpa
npornonuca. [IpogomKNTETPHOCTh aHAIBI€THYECKOTO
neiictBus B 1 1eHb coctaBisuia B cpenHeM 30 MUHYT, K
3 nmHio gocturana 60 MuHYT, K 5 qHIO 60s1ee 90 MUHYT.
Pa3meps! 5po3uii U 3B K TPETbEMY JIHIO COCTaBIISUIN
55% ot wucxomHoro, Kk 5 guHio — 12%. IlomHoe
3a)KUBJICHUE ITPOUCXOIMIIO K 7 JTHIO JICUCHHUSI.

Bo 2 rpynmne pazMepsl TpaBMaTHUECKOW S3BBI K
TPETbeMY IHIO COCTaBisuiM 75% OT HCXOOHOTO, K 5
JHI0 — 45%. TlonHoe 3axuBIIeHHE NPOHCXOAuIo K 10
JIHIO JICUEHHUS.

Mukpobuosornieckoe UCCIIeIOBAaHUU JI0
JiedeHUsl MoKazano Hamudue y 57% o0cieaoBaHHbIX
npencraButenei cemeiictea Enterobacteriaceae, y
39,5% mauueHToB OBLT BbIACIEH S. aureus, y 25% -
npoxokenomoousie rpubsr p. Candida, y 74% - B-
TEMOJIUTUYECKHI CTPENTOKOKK. Yepes 1 cyTku mocie
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ucnons3oBanus 10% BomHOro pacTBOpa MHpoIOJIUCA
0TMEYaJIOCh KOJIMYECTBEHHOE CHUYKEHHE BBIJICTICHUS [3-
reMOJIMTHYECKOTO CTPENTOKOKKA U Enterobacteriaceae
10 32,5% ciydaeB, APOXIKENOJOOHBIX TPUOOB p.
Candida — 10 11,7% cnyuaes.

Takum oOpazom, mnpumenenue 10% BoxHOTO
pacTBOpa MPOMONNCA y MAIUCHTOB NPH XPOHUYECKOH
MEXaHHYECKOH TpaBMe CIU3UCTOW OOOJOYKH pTa,
TIO3BOJIMJIO COKPATUTh CPOKH 3a)KUBJICHHS HJICMEHTOB
MOPaXEHHUsI, NPUBEIO K CHIKCHUIO  YCIOBHO-
MaTOTEHHBIX MUKPOOPTaHI3MOB.
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CLINICAL EVALUATION OF THE EFFECTIVENESS OF THE EFFECT OF TREATMENT AND
PROPHYLACTIC COMPLEX IN PREGNANT WOMEN WITH CHRONIC GASTRITIS
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KINHUYECKASA OHEHKA S9®OEKTUBHOCTHU BJIUAHUA JTEYEBHO-
MPOPUITAKTHYECKOI'O KOMIIVIEKCA Y BEPEMEHHBIX )KEHIIIMH C XPOHUYECKUM
TACTPUTOM

Abstarct. The purpose of the study: clinical study of the effect of a complex of therapeutic and preventive
measures of targeted local impact on periodontal tissues in pregnant women with chronic gastritis against the
background of anemia.

Materials and methods of research. Women of the SECOND trimester of pregnancy with periodontal disease
and chronic gastritis on the background of anemia (n=21, 11-main and 10-comparison 1) chronic. Comparison
group pregnant women without severe somatic pathology (n=10; comparison group 2). The women were
monitored starting at week 17.

All women, within 1 month, were under medical supervision in the sanatorium.

We studied the state of periodontal tissues (Schiller-Pisarev sample, PMA, CPITN, periodontal pocket depth),
hygienic indices (Green-Vermillion , Sillnes-Loe), pH of oral fluid and salivation rate.

The developed therapeutic and prophylactic complex had a pronounced therapeutic effect on periodontal
tissues in pregnant women, reducing bleeding by 31.5%, the formation of Tartar decreased by 14.3%, which was
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displayed on the PMA index, reducing it by 44.2%, Green-Vermillion index reached a value-a good level of
hygiene.

Conclusion. All pregnant women need special professional dental support throughout pregnancy, because
changes in the hormonal background affect the development of symptoms of chronic catarrhal gingivitis, and the
presence of somatic pathology, in particular gastrointestinal diseases, further complicates the process.

Annoranus. lens wuccrnenoBaHMs:  KIMHUYECKOE  HM3YYEHHE  BIMSAHUS — KOMIUIEKCA  JiedyeOHO-
Npo(UIAKTHIECKUX MEPONPHATHH IENEHANPABICHHOTO MECTHOTO BO3ACHCTBMS HAa TKaHM MAapofOHTa Y
OepeMEeHHBIX ¢ XPOHUIECKUM TacTPUTOM Ha ()OHE aHEMUH.

Marepuaisl 1 MeTonsl uccaenoBanuii. JKermuasl 11 tpumectpa 6epeMeHHOCTH ¢ 3a00IeBaHUAME TAPOIOHTA
1 XPOHHYECKUM TacTpuToM Ha (one aHemuu (m=21, 11 —ocHoBHas u 10-cpaBHeHus 1) xpormdeckum. [pymma
cpaBHeHHsI OepeMeHHbIC KCHIMUHBI 0e3 BBIPAKCHHOHM comatmdeckod maroyoruu (m=10; rpynma cpaBHEHHS 2).
Habnronerns 3a >keHIIMHAMA TIPOBOAWIIN, HAYMHAS ¢ 17 Hemeny.

Bce xeHIMHBL, B TeueHHue 1 MecsIa, HAXOAWINCH M0/ BpaueOHBIM HAOMIOIEHHEM B CAaHATOPHH.

Wzywamun cocrosHue TkaHeld mnapojoHta (mpoOy Ilumnnepa-Ilucapesa, PMA , CPITN, rnyOuny
MapoJIOHTAILHOTO KapMaHa), ruruennueckue unaekcer (Green-Vermillion , Sillnes-Loe), pH poToBoii sxuakocTu
Y CKOPOCTH CaJIMBALIUH.

Pa3paboTanHblii  J1e4eOHO-IPOPUIAKTHYECKMH  KOMIUIEKC OKas3al BBIP@XEHHOE TeparneBTHYECKOe
BO3JICHCTBIE Ha TKaHU IAapOJOHTA Yy OEPEMEHHBIX, CHU3MB KPOBOTOUMBOYTH Ha 31,5%, obpa3oBanne 3yOHOTO
KaMHs yMeHbIIIoch Ha 14,3%, uto oToOpasmiocs Ha nHaekce PMA, camkennem ero Ha 44,2% , nanekc ['puH-
BepMmiiboHa JOCTHT 3HAUEHHS —XOPOIIHNIA YPOBEHb TUTHEHBI.

3akmroueHne. Bce OepeMeHHble KEHIIMHBI HYXIAIOTCS B CHEOHAIBHOM HpO(eccCHOHAIEHOM
CTOMATOJIOTUYECKOM CONPOBOXKACHUHM B TEUYEHHE BCel OEpeMEHHOCTH, T.K.M3MECHEHHS TOPMOHAIBHOTO (OHa
BIIMSIIOT Ha Pa3BUTHE CHMIITOMOB XPOHHYECKOTO KaTapaIbHOI'O THHIMBUTA, @ HAIMYUE COMATHYECKOH ITaTOIOTHH,

B wactHocTH 3a0oseBanuii XKKT, eme 6osee 0CI0KHSIET mpoIiece.
Key words: pregnant women, chronic gastritis, gingivitis of pregnant women, treatment and prophylactic

complex.
Knoueswvie cuosa: 6€peM€HHbl€,
npogurakmuieckuil KOMNJIEKC.

JIuteparypHble NaHHBIE CBUAETENBCTBYET O TOM,
YTO TOPMOHAJIBHBIN IHCOATaHC, KOTOPBIN 3aIycKaeT
BOCTAIUTENBHBI MpoIecC B TKAaHAX MAapoJIOHTa,
MPOTPECcCUpyeT B TEUEHHE BCeil OepeMEHHOCTH, OTHAKO
npu KaueCTBEHHOMN HWHAWBHYaJbHOU u
npodeCCHOHATBFHON THTHEHE IOJIOCTH PTa, THHTUBUT,
MOXET OBITh 0OpaTHUMBIM TiporieccoM [ 1,2].

Bmecte ¢ TeM, npu cOnmyTCTBYIOLIEH IATOJIOTUU
JKKT BocmanuTenbHBIM MpOIecC B MapOIOHTE MOXKET

yCyryonmsatecs. 10 0OyCIOBIEHO  T€M,  UTO
HaOIoaromieecs CHIDKEHHE €CTECTBEHHOM
PE3UCTEHTHOCTH opraHusma, CrocoOcTByeT

AKTHBHM3AIMA MHUKPO(IOPEl B TOJOCTH PTa, B TOM
YHUCJIEe U TapOJOHTOTeHHOM [1].

Eme OJTHUM arpecCrUBHBIM (bakxTopom,
00yCITaBIHBaIOIIIM pasBuTHE 3aboseBaHuit
Mapo/IoHTa, SIBJISIETCS YacTO COMYTCTBYIOIIAs, TaK
Has3bIBaemas, aHeMmMHus OepeMeHHBIX. [Ipu aHemuu
O0OBITHO pa3BUBAETCS TMIIOKCHSI KaK Ha OO0IIeM, TaK W
Ha MECTHOM ypoBHe. UTo KacaeTcs TKaHel mapoJoHTa,
TO THUTIOKCHsSI MPUBOAUT K AUCPYHKIUU DHAOTEIHNS
MHKPOCOCYIOB MapojioHTa u HapyUICHUIO
KpOBOOOpAIIleHHsI, YTO, HECOMHEHHO, OTATOIIaeT
XPOHUYECKYIO MaTOJIOTUI0 MapoioHTa [3].

Kpome Toro, HyXHO yuuTBIBaTh, UTO 3a
MOCJIEHUE TOJbI MPOCIEKUBAETCS BO3PACTHOM CABUT
JIETOPOAHOM  aKTMBHOCTM U CONYTCTBYIOIIEH
HaToJIoTHH, B rpymie 40-45 et HabnronaeTcs MpupocT
OepemenHsix B 1,25 pasa, cieaoBaTeNbHO, U
OTATOIIEHUE  COMATHMYECKOM  MAaTOJIOTHEH  TOoXe
BO3pacTaeT. A MOMHMO ITOTO, B JIEYCHUN OEpEMEHHBIX
HY)KHO YYUTHIBaTh HauOoee OIacHble MEePHOIBI
sMOpHoOreHe3a, MpakTHIeCcKu 10 17 Heaenu MpoBOINUTh

XPOHUYeCKull

cacmpum, curaueum 6€p€M€HHblx, ne4eOHo-

CaHALMIO HA3HAYaTh  JICKAPCTBCHHBIC  Ipemaparhl
HEXKeJNaTeNmpHO  OepeMeHHBIM W TpPH  3TOM,
WCTIONB3yeMbIe B MAapOJOHTONOTHH JIEKapCTBEHHBIC
MpernapaTsl HepeIKo MPOTHBOIIOKA3aHBl OePEMEHHBIM,
T.K. MOTYT HIMETh 3MOPHUOTOKCHIECKOE, TEPPaTOTCHHOE
BO37IeiicTBHE[4].

Pesynbraret HAaIIUX nccaea0BaHui
pacmpocTpaHeHHOCTH 3aboyieBaHMH MapoJIOHTa Y
OepeMeHHBIX JKCHIIMH ToKa3amd, 4910 y 85 %
OepeMeHHBIX keHIMH ¢ 3abonmeBanusiMu  JKKT
BBISIBJICHA  MATOJIOTHS mapojioHTa B BHJIE
TEeHEepaIM30BAHHOIO XPOHMYECKOTO TMHTUBHUTA U
XPOHUYECKOTO  FEHEPAIM30BAHHOTO  NAapOJOHTHUTA

HavyaJbHOM cTereHH [5].

Llenv wuccnedosanua. KiauHuueckoe H3yyeHUE
BIMSIHAS ~KOMIUICKCAa JIe4eOHO-TIPOPHUIaKTHIESCKIX
MEpOIPHUSITHIA eJICHANIPABICHHOTO MECTHOTO
BO3/IEHCTBHUSA HAa TKaHM MapoOAOHTAa y OEPEeMEHHBIX C
XPOHUYECKUM T'aCTPUTOM Ha (JOHE aHEMUH.

Mamepuanvt u memoovt ucciedosanuii. Jjis
HCCIIeIOBaHUH, MBI oTOOpanm skeHmuH I TpumecTpa
O6epeMeHHOCTH ¢ 3a00JIeBaHUSIMH TapomoHTa (m=21;
OCHOBHas TpyImma). ¥ BceX JKEHIIWH ObUIa BBISABIECHA
COIYTCTBYIOLAsl MATOJIOTHUS: XPOHUYECKHUM TacTpUT
(XT') nHa one anemun. HabnrogeHus 3a KeHIIMHAMU
MPOBOAMIIY, HauMHas ¢ 17 Henenu.

Jus  cpaBHeHHs OOCIeqOBaM  OEPEeMEHHBIX
JKCHIIMH Oe3 BBIPAKCHHON COMAaTHYECKOW MaTOJOTHUH
(m=10; rpymma cpaBHEHUS).

Bce xeHIuHEBL, B TeueHne 1 Mecsia, HaXOIHINCh
1071 BpauyeOHBIM HaOIIIOIEHUEM B CAaHATOPHH.

N3yyanu coctosiHMe TKaHel mapoaoHTa (Tpody
lunnepa-Ilucapesa, PMA , CPITN, ruybuny
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napoaAOHTAJIbHOI'O KapMaHa), TUT'MCHUYCCKHUEC MHICKCHI
(Green-Vermillion , Sillnes-Loe) [6], pH poroBoit

SKUAKOCTU U CKOPOCTh CaluBanuu [7].

Ta6muna 1
COCTOHHHe MmapoaoHTay 6epeM€HH1>IX KCHIIIUH BO 11 TPpUMeECTpE 6epeMeHHOCTI/I
HapOZ[OHTOHOFPI‘{eCKI/Ie NHIOCKCHI
I'pynmsr KII 1006 _
o poba III-IT IK (mm) WHnexc
(Gamme) | oK (Gawm) | PMA (%) (Ganb) CPITN
I'pynna
cpaBHennHms | 0,940,2 0,1+0,08 11,244,5 0,4+0,1 0,4+0,06 0,8+0,08
(n=10) p<0,002
Of“"lf::" 1,8+0,3 0,740,3 352478 1,4+0,07 1,940,8 152002
(ﬁzm) p<0,01 p<0,05 p<0,02 p<0,02 p<0,05 S

HpI/IMe‘{aHI/IeZ CTATUCTUYECKAs 3HAYMMOCTH OTJIMYHUI —p- pacCuuTaHa MO OTHOIICHUIO K IpyIime 66peM€HHLIX

JKCHINH 0e3 COMaTUYECKOM MMaTOIOTHH.

PesynbraTel MccnenoBaHuil, IpeACTaBICHHBIC B
Tabmume 1, moka3and, 9To y OSpeMEHHBIX XEHIIHUH C
XPOHHYECKUM TaCTPUTOM, BCE IMAPOIOHTOIOTHUCCKUE
WHICKCHl TOCTOBEPHO OTIMYANUCH OT IOKazaTelnei
TPYTIEl CPaBHEHWSI M YKa3bIBaJM Ha HANIWYHE y HHUX
MaTOJIOTHH apOJOHTA.

Tak, B rpymie cpaBHCHHA, €CIH U HaOIomancs
THHTHBHT, TO JIOKAJIM30BaHHOM (hopme. B 0CHOBHOIA ke
rpymnme MPaKTHYECKHA y BCEX JKEHILMH
pacnpoCTaHeHHOCTh TMHTUBHUTA Obuia Oomblie 25 %,
4YTO YKasbIBaJlO Ha FeHepaJ’II/I?;OBaHHI:Iﬁ THHI'UBUT
(merxo#t um cpemHed Tsbkectu). W, commacHo
WHAWBUAYAJIbHBIM IIoKas3arejisiMm FJ'Iy6I/IHI)I
MapOJOHTAIHOTO KapMaHa, OBUIM JKCHIIMHBI C

HayaJbHOH M Jaxe |- CTEeNeHbI0 MapofOHTHTA.
INoxazaremn mpoOs1 lmmnepa-IlucapeBa ykaspiBanm
HA HaJM4YUe XPOHUYECKOTO BOCHAICHHUS.

Onenka wmHAekca CPITN mokaszama, 49To
JKCHIIMHBl OCHOBHOW TIpymmel, B 2 pasa wyale
HYKJaJIHCh B TAPOJOHTOIOTMYECKOM JIEUEHUH, B TO XK€
BpeMsi OEpeMEHHBIM J>KCHIIMHAM 0€3 COMaTH4ecKoi
NaTOJIOTHH HEOOXOAMMO OBUIO TOJBKO  YIy4LIUTh
TUTHEHY MOJIOCTH pTa.

Ilpuy osTOM y Bcex OepeMEHHBIX, Kak C
COMaTH4ECKOM MaTonorueil, Tak u 6e3 ComyTCTBYIONIEH
MaTOJOTMH OTMeYaslach KPOBOTOYMBOCTH JAECEH Ha
¢done (90 %) xopolei TUrHeHBI.

Tabmuma 2

Cxopoctb caauBanum, pH poToBoii :KMIKOCTH U TMTHeHUYECKHE HH/IEKChI 0epeMeHHbIX KeHIIUH C
XPOHHYECKHM racTPUTOM Ha (poHe aHEeMHUH

WHeKchl TUTHeHB
OreHka CkopocTb o
I I pH poroBoii
I'pymmsr HJIEKC HJIEKC rajuTo3a CaJIMBALIH
Silness-Loe | Green-V. (6asi) (Mt/muH) ocTH
(Gasutel) (6ausl)
bepemennsie
JKEHIIUHBI 0€3
COMaTH4ECKOMH 0,9+0,3 0,7+0,02 0,3+0,2 0,5+0,02 6,8+0,06
MaTOJIOTHU
(n=10)
bepemennsie
1,6+0,4 1,7+0,3 1,5+0,5 6,6+0,2
seHmuHb! ¢ X1 Ha o S SV 0,44+0,04p<0,05 PPy
(ore anemun (=21) p>0,05 p<0,002 p<0,05 p>0,02

HpHMG‘laHI/IGZ CTaTUCTHYECKAS 3HAYMMOCTb OTINYUN — P — paccHuTaHa 10 OTHOLICHHIO K I'PYMNIIC 6€peMeHHI)IX

JKCHIINH 0e3 COMaTUYECKOM MaTOJIOTUH.

PesynbraThl HccienoBaHUM, NpeJCTaBICHHBIE B
TalI. 2, CBU/IETEIBCTBYIOT, YTO y YKECHIIMH OCHOBHON
rpynnel uHAEKC I'puHa-BepMunbona ObUT Ha ypOBHE
MOKa3aTeNsl «yJIOBICTBOPHUTENbHAS THIHEHA IMOJIOCTH
pra. B To xe Bpewmsi, mokaszarenb nHaekca Silness-Loe
CBUJIETEILCTBOBANI 00 OOMIBHOM CKOIUIEHHH MSTKOTO
3yOHOTO HayjeTa B MpHUIIEEYHOW obmacth y
OOJBIIMHCTBA KEHIINH, YTO MOXKET OBITh 00yCIIOBICHO
pa3HBIMHU (paKTOpaMu: 00JIE3HEHHOCTHIO BOCTIATIEHHBIX
JIeCeH BO BpeMsI YUCTKHU 3yOOB, CHIDKEHHEM CKOPOCTH
CallMBALlMM U YBEIMUCHUEM €€ BA3KOCTH.

IIpu onpoce BBIACHUIOCH, UTO 3a JBa-TPU MecCsIa
OEpEeMEHHOCTH, TOJBKO TPH M3 BCEX OCMOTPEHHBIX
o0palannch K CTOMaTOI0Ty, KOTOPBIH KOPPEKTUPOBAT
THUTHEHY TOJIOCTH PTa M Ha3Ha4yall MECTHBIE CPE/ICTBA
JUI JIEYEHUS THHTUBHUTA (TIOJIOCKAHUS OTBapamMu M
HACTOMKaMM JIEKapCTBEHHBIX TPAB), OJHON MAITHEHTKE
ObUT Ha3HAYeH rens «MeTtpormi JleHTay, ocTaabHbIe He
JIEYUIIUCH.

Ilpu  pemieHun  npoOMEMbl  JeUEHHS U
npodunaktukn XKI' m I'Tl y OepemeHHBIX B
OOJIBIIMHCTBE CIIy4aeB IpeAJiaraeTcsi JIMIIb OOIINi
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| m

IMMPUHIIHAII, HaHpaBHeHHLIﬁ Ha YJIy4lICHUC T'MT'UCHBI U
CHUIKCHHUEC BOCHAJIUTEIBLHOIO Ipo1ecca.

OCHOBEIBasCh Ha JaHHBIX TOJYYCHHBIX MPpH
TMEPBUIHOM OCMOTPEC 6epeMeHHLIX JKCHIIWH Ha (bOHe
XF, Oblia IMOCTaBIIEHA 3aJgada pa3pa60TaTL KOMILJICKC,

MPOJIOHTUPOBAHHOE U IICJICHANPABICHHOE JICHCTBHE.
U, kak yxe yKka3pIBalloCh paHee, C 3TOH IIEIIbI0 B COCTaB
KOMILIeKca BBeleH reinb «Dwuankay». CocTaBIsSioniue
KOMIUIEKCA U WX XapaKTCPUCTHKA MPEACTaBJICHBI B
Tabm. 3.

KOTOPBIE B COBOKYNHOCTH JIOJDKEH OKa3bIBaTh
Tab6muma 3
JleueOHO-POoPUIAKTHYECKOI0 KOMILJIEKC, HA3HAYECHHbIH 0epeMeHHbIM KeHIMHAM
Cocrasisroniye OCHOBHBIE [I€CTBYIOIINE N Pexomennannu mo
H A yiom Oxa3zbIBaeMbIi AP PEeKT Aatt
KOMIUIEKCa BEIIleCTBA MPUMCEHEHHIO
Bpowmenaiin, nanavH, | CHIDKeHHe 00pa3oBaHUA
Kanpuc® 9KCTPAKTHI | HaleTa u KaMHS,
3y0Onas macta | ¢uanku W YEPHON WKPHI, | MPOTHBOBOCIAIHTEIBEHOE, 2 pa3a B IeHb, YTPOM H
«Apoma-Teparus, s¢upHbIE Macja POo30BOr0 | FreMOCTaTHYECKOE, BEYEPOM, TIOCJIE €JIbl.
JepeBa, JaBaHIMHA U | AHTHUCENTHUYECKOE u
Oepramora. AHTHOKCHJIAHTHOE
2 pa3a B IeHb OM U
OKCTPaKTHI POMaIIIKH, P Jictb, YD
OmnonackuBatenb IIpoTuBOBOCTIANTHUTENBHOE, BEYECPOM, mocie
manges, 0o0IeNUXH U
JUIS TIOJIOCTH pTa MPOTUBOMHKPOOHOE, YHUCTKH 3y0OB U MOCIIE
OosippIlIHUKA,  (hepMeHT
«JleyeOHbIe TPaBbD» AQHTHOKCHJIAHTHOE Ka)XJI0T0 nmpuema
namnau, OMocoJ U JyKTaToJ
I,
AKTHBU3UPYET
30JI0TOTBICSTYHUKA
N nepudepuieckue
HacTolKa
XOJMHOPEIENTOPEL.
. AKTHBU3UPYET MPOLIECCHI
OXHHalEeH HacTOHKa Py port
KJIETOYHOTO MIMMYHHTETA.
Hacroiika mandest AHTHCENTHYECKOE
I'emocTartnueckoe,
l'ens pnga nonoctu MIPOTUBOCTIIAIUTENIBHOE, 2-3 pasa B JieHb MOCJIC
pTa «Duanka» AHTUCCIITUYECCKOE. TUTHUCHBI ITOJIOCTH pTa
MIPOTUBOBOCTIAJIMTENILHOM,
o AHTMOIIPOTEKTOPHOMI
Hacroiika duaaku P PHOH,
aHAIBT€3UPYIOLIEH,
JINypETUYECKOH,
aHTHOAKTepHAIbHOH,
AQHTHOKCHIAHTHOU n
MeMOPaHOCTAOMITH3UPYIOIIEH.
\ApruHuH(0-aMHHO-0- AHTHTHIIOKCHYECKOE,
TuBopTHH (cHpOI)  [AHUIMHOBAJIEPHAHOBAS AQHTHOKCHJIAaHTHOE, 5 Mt 3 pa3a B €Hb.
KHCJIOTa). JIE3UHTOKCHKAIMOHHOE.

JleyeHne XpOHMYECKOTO TacTpHTa IPOBOJIUIOCH
BpadoOM-TaCTPOIHTEPOJIOTOM,  HO B  TpyIIax
WCCIICIOBAaHUH YYacTBOBAJIM JKEHIIUHBI, KOTOPBIM
Ha3HA4aJoCh TOJBKO CHMOTOMATHUECKOE JIEUCHUE

(pepmentr,  xkedymouHbE  cOop, aHTalU/bI,
MPOOHNOTHKH).
Jns  kIMHWYEeCKOW — ampolOammu  JiedeOHO-

MPOQUIAKTHIECKOTO KOMITIEKCA IKCHIIUHBI OBLTH
nojieneHsl Ha 3 rpymnmsl. [lepByl0 OCHOBHYIO TpymHIly
(11 d¥em) cocTaBwiIM J>KEHIIMHBI C XPOHHYSCKUM
KaTapaJIbHbIM TMHTUBUTOM (XKI) u
TCHEePATU30BAHHBIM TAPOJOHTUTOM HadajdbHON u |
CTEIICHU TSHKECTH Ha (JOHE XPOHUYECKOTO TacTPHTa,
KOTOPBIM OBLT HpEeUIOKEH nedeOHo-
npopuIakTHUeCKnii  KoMIiekc:  3yOHas — macra
«ApoMaTepanus», OIOJACKUBATENb JJIS MOJIOCTH pTa
«JleueOHbie TpaBbl» u (urorens «Puankay. Kpome
TOTO, OHHM TOTOBBI OBUTM IMOCEIIATh CTOMATOJOra TPH

pasa B HeneNo Ui HaOMIOJEHUS M THTHECHHYECKUX
Meponpustaii. Bropyro (10 wem) — JKEHIIUHBI C
XpOHMYECKMM KaTapaidbHbIM THHTHBUTOM (XKI) u
TEeHEPaIN30BaHHbIM IAPOJOHTUTOM HaudaabHOW M |
CTETIeHH TSKECTH, KOTOPBIM OBUTH IPEAJIOKEHBI TE XKe
CpeICTBa THIHEHBl W Telb «30J9X», pa3paboTaHHBII
HAMH paHee, H COACP)KAIIWH 30JOTOTHICSYHUK,
SXHUHALCIO U Tanden.

B Tpereeil rpynme mnpuHHMMand yuyacTHe B
HCCIIEIOBAaHUAX  OepeMeHHble  TMalMeHTKH  0e3
COMaTHUYECKON HaTOJIOT UM, KOTOpbIE nocie
IpodeCcCHOHANBEHON THTHEHbI TIOJIOCTH pTa M 00y4YeHns
WHAWBUIYalbHOM THUIHEHE HCIOJB30BAalIM  CBOHU
MIPUBBIYHBIC CPE/ICTBA THTHEHBL. JKeHIIHAM BCeX Tpex
TPy, BpauOM — THHEKOJIOTOM, Ha3HAaJaJICs Mpernapat
«TuBopTuH» B cupore.

Pesynprathl mccnemoBaHMH TPENCTABICHB B
Tabnurne 4.
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Tabnuua 4
IlI/IHaMI/IKa H3MECHCHHUSA MAPOAOHTAJIBHBIX HHACKCOB IO BJIUAHUEM KOMILJIEKCA
Y 6epeMeHH])IX JKCHIIUH BTOPOro TpuMecTpa
I'pynmer Hccnenyemblil noKa3aTellb
Hﬁf;;ﬁ’*/ VK TTIK 3K PMA Hp"%"l W= cpirn
o .
S (Gasuter) (6asen) (Gasuter) (%) (Gamie) (Gasutsl)
I rpynna OcHoBHas (n=11)
Hoxorsre 1,9+0,3 1,9+0,06 0,7+0,2 35,047,0 1,4+0,4 1,5+0,2
JAHHBIC
Yepes 3 Mecsia 0523%952 1,7£0,05 0,1+0,01 15,54+7,5 0,8+0,4 0,7+0,2
P 1 p=Ys p>0,05 p<0,02 p<0,05 p>0,05 p<0,05
Il rpynma Cpasaenus (n=10)
Hexorsie 1,8+0,4 2,0£0,05 0,6+0,3 35,547,5 1,3£0,3 1,4+0,4
JaHHBIE
1,4+0,2 2,0£0,05 0,5+0,2 29,3+7,1 1,2+0,2 1,2+0,2
UYepes 3 mecsiua p>0,05 p>0,05 p>0,05 p>0,05 p>0,05 p>0,05
1<0,05 p1>0,05 p1<0,05 p1>0,05 p1<0,05 1<0,05
III rpyrma Cpasaenus (n=10)
Hexonie 0,9+0,2 0 0,1%0,08 11,244,5 0,4+0,1 0,8+0,08
JaHHBIC
Yepes 3 Mecsiia 1,4+0,2 0,1+0,02 0,4+0,2 29,3+5,3 0,9+0,2 1,2+0,06
P B p>0,05 p<0,05 p>0,05 p<0,05 p<0,05 p<0,05

HpI/IMe‘IaHI/IeI CTaTUCTHUYECKas 3HAYUMOCTb OTIHYNMN —p- pacCuruTaHa 1Mo OTHOUMICHHUIO K UCXOJHOMY YPOBHIO; P1-

10 OTHOLICHUIO K TPYIIIE CPABHECHHUS.

Tabmuma 5

JlMHAMMKa H3MeHeHUs] HHIEKCOB THTHeHbl, CKOPocTH canuBanuu U pH nox BiausinneM KoMILIekca
y OepeMeHHBIX JKeHIIHH BTOPOro TpUMecTpa

r Hccnenyemslil mokasareib
PYTIIET CkopocTb WNunexc Green- Nupexc Silness-
JKenmun/ Bpemst .
B CallMBaIHH Vermilion Loe
(m11/5 mMuH) (6amn) (6asl)
I rpynmna OcuoBaas (n=11)
Hcxonnple nanHbIe 0,44+0,06 6,6+0,2 1,6+0,4 1,7+£0,4
Uepes 3 mecstta 0,47+0,02 6,9+0,2 0,7+0,3 0,7+0,3
p>0,05 p>0,05 p<0,05 p<0,05
Il rpyrima Cpasaenust (n=10)
WcxoaHbie naHHbBIE 0,44+0,03 6,6+0,2 1,9+0,7 1,7+0,6
0,47+0,03 6,6+0,2 1,1+0,5 0,9+0,3
Yepes 3 mecsia p>0,05 p>0,05 p<0,05 p<0,05
pt>0,05 pt>0,05 p1>0,05 p2>0,05
111 rpynma CpaBuenus (n=10)
WcxonHple JaHHBIC 0,5+0,02 6,8+0,06 0,7+0,4 0,9+0,3
Yepes 3 mecsitta 0,49+0,03 6,8+0,06 0,9+0,6 1,2+0,4
p>0,05 p>0,05 p>0,05 p>0,05

HpHMG‘laHI/ICZ CTaTUCTHYECKasl 3HAUMMOCTD OTJIMYHI —p- pacCurdTaHa 10 OTHOLMICHUIO K UCXOJHOMY YPOBHIO; P1-

IO OTHOIICHUIO K I'PYHIIC CPAaBHCHUS.

Pe3yabTaThl Hccjeq0BAaHUN U UX 00CYKAeHUe.
IIpencraBneHHBIC B Tabaunax 5 JIaHHEIC
CBHUJICTCIILCTBYIOT, YTO y OCPEMEHHBIX JKCHIIUH C
XPOHHYECKMM TaCTPUTOM, [TOJT BIMSHHEM KOMILICKCA C
reneM «Puankay, T0CTOBEPHO CHU3HMINCH MTOKA3aTEIIN
nHaekcoB PMA u nipo0s! [umnepa-Ilucapesa (na 44
% u 46 %, p<0,05 coorBercTBeHHO). WMHIEKC
KPOBOTOYHBOCTHU U MHJIEKC 3yOHOTO KAMHS CHHU3IIUCH
Ha 31 % u 14,2 % (p<0,05), uro Bieyer 3a coOoOil U
CHIDKCHHE WHAEKCAa HYXIAeMOCTH B JICUYCHUU
napojgonrta Ha 46,6 %. Ormeuanach TEHACHIHS K

CHI)KEHHMIO TJIyOMHBI NapoJOHTAIFHOTO KapMaHa B
mnmpouecce  NPUMEHEHHMs  KOMIUIEKCa, HO  HE
3HAUUTENbHAsA. YIIy4ylIWIach TUTMEHA IOJOCTU pTa U
nokKaszarenb MHAekca ['puH-BepMmunbona pgoctur
3HAUEHUS XOPOLIEN TUTUEHBI IIOJIOCTH PTa.

B rpynne cpaBHeHus, rie KOMIUIEKC IPUMEHSIN
6e3 BKITIOUEHUS HKCTPaKTa (PUANKH, TAKXKe CHU3HIUCH
BCe MOKa3aTelH, HO 0e3 I0CTOBEPHBIX OTIIMUHUIL, KpOMe
HMHJICKCOB T'MI'MEHBI II0JI0CTY PTa.

B obeux rpynnax y >KEHIIMH C XPOHHYECKUM
racTpUTOM HAOJIONACTCSl TEHICHIMS K IMOBBIIICHUIO
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CKOpocTU canuBanuu ¥ pH, HO He 10 NOCTOBEPHBIX
oTnuuuil. 3HaueHHe HMHAEKCOB THMTUEHBI JOCTOBEPHO
MOBBICHJTICH B 00EMX TIpyIIax, IMoKa3aTelb WHIEKCa
I'puH-BepMuiiboHa COOTBETCTBYET XOPOIIEH THTHECHE.
B rpynne cpaBHenus |, 310poBbIX OGepeMeHHBIX
JKCHIIMH, 32 TPH Mecsila HaOJIOACHHs II0Ka3aTesln
KPOBOTOYMBOCTH M  HMHIEKC 3yOHOTO  KaMHs
MOBBICHIINCE, TOKa3aTenn PMA u mpoba Ilninepa-
IIucapeBa. MHAEKC HYXTA€MOCTU B JIEUEHUU TOXKE
yBenuumics B 1,5 pa3a 3a CUET 3TUX COCTaBIISIIOIINX, U
HaOMoaanace TEHACHUUS K CHIDKEHHIO CKOPOCTH
canuBaud. COOTBETCTBEHHO yPOBEHb I'MT'MEHBI TOXKE

CHH3WICS, HO OCTaBajCsi Ha XOpOLIEM YpPOBHE,
HECMOTPS HA TO, 4YTO Y HEKOTOPBIX JKEHIIUH
OTMEUYAaeTCsl MOBBIIICHHOE 00pa3oBaHHE 3YOHOrO

kamHs. O4YeBH/IHO, BJIMSHHE TOPMOHAIBHOTO (hOHA,
JlaKe Yy 3J0pPOBBIX JKEHIIMH MPUBOIUT K Pa3BUTHUIO
XPOHHYECKOTO I'MHTHUBUTA.

CnenyeTr OTMETUTD, YTO U3 11 JKEHIIIMH OCHOBHOM
rpymsl, 8§ — peryyisipHo 2-3 pa3a B HEIEIIO MOCELIAIH
CTOMATOJOTHYECKMA KaOMHET W MOJ  HAIIUM
KOHTPOJIEM MPOBOAMIIN TUTHEHUIECKHE MEPOTIPUSTHS,
Bpau oOpabaTsIBa CIM3HUCTYIO 00o0mouKy
aJbBEOJIIPHOTO OTPOCTKA TEIIEM.

3 JKEHIIUHBI B CHJIy Pa3HBIX OOCTOSTENBCTB HE
MOTJIM PETYJISPHO MOCeImaTh CTOMAaToJIora, M y HHUX
OBUIO  OTMEUEHO yIyYIllEHHE TIIOYTH 10 BCEM
HCCIIeAyEeMbIM MTOKa3aTelsIM, HO 3TH Pe3yNbTaThl ObLIN
Xy’e, UeM Yy BBIIIC MPEJICTaBICHHBIX >keHIKH. V3 10
JKCHIINH KOHTPOJBHOW TPYIMbI, 8 MEpHOANIECKU
npuxoauian Ha npueM. 4 u3 10 370pOBBIX KEHIIUH
TPYNIBl CPaBHEHMS TOXKE NPHUXOAWIN Ha IPHUEM, UM
npoBoAMIIacCh NpodeccHoHaNbHAas TUTHEHA IOJIOCTH
pTa ¥ KOppeKuusi TurueHnyeckux meponpuaruid. Ho 6
U3 HHX HE 3aMeTHJIM HU3MEHEHHH U IKaloObl
MPEIBABIISIIN TONBKO HA KPOBOTOUHBOCTD.

BeiBon. PazpabotanHbIit neyebHo-
MpoUIaKTHUECKUIT KOMIUIEKC OKa3aJl BBIpaKCHHOE
TepaneBTHYECKOE BO3ACHCTBHE HA TKAaHHU TAPOJIOHTA Y
OepeMeHHBIX, CHHU3MB KPOBOTOYMBOCTH Ha 31,5 %,
o0pazoBaHue 3yOHOT0 KaMHs yMEHbIIWIOCH Ha 14,3 %,

4TO 0TOOpa3wiIock Ha uHIcKce PMA, CHIKCHHEM ero
Ha 44,2 %.

3aknrouenue. Bce OepeMeHHBIC — IKCHIUHBI
HY)KIAIOTCA B CHCHHUAIBHOM MNPO(HEeCCHOHATHLHOM
CTOMATOJIOTUYECKOM COMPOBOKIACHUH B TEUEHHE BCEH
OCpEeMEHHOCTH, T.K. U3MCHEHUS TOPMOHAIBHOTO (poHA
BIISIIOT HAa pa3BUTHE CHMIITOMOB XPOHHYECKOTO
KaTapaJbHOTO TWHTHWBHTA, a HAaJMYUE COMATHYECKOU
martoyiorun, B dacTHocTH 3abomeBanmii JKKT, eme
OoIee OCIIOXKHAET MpoIecc.
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CETbCKOXOIFAUCTBEHHbIE HAYKH
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IMPROVEMENT OF PRODUCTIVE AND BREEDING QUALITIES OF KATUMAN BREED SHEEP

Jmumpuesa T.0.
Kanouoam semepunapusix nayx, eedywuii cneyuaiucm
000 CXII «Kamymoi»

COBEPIIEHCTBOBAHME IMPOJAYKTUBHBIX U INIEMEHHBIX KAUECTB OBEI[ KATYMCKOM
IHOPOABI

Summary. The article discusses promising areas for improving the productive and breeding characteristics
of the Katumsky sheep. A comprehensive analysis of the advantages and disadvantages of sheep of this breed.
Deficiencies are identified that require further breeding work. The improvement of the breed can take place in the
following directions: ensuring the genetic uniformity of the livestock; fixing genetic traits in the genotype,
reducing the likelihood of splitting traits of the breed; reduced dietary requirements.

AHHoOTanus. B cTatbe paccMOTpeHBI EPCIEKTHBHbBIE HAIIPABICHNUS COBEPIIEHCTBOBAHUS NPOYKTUBHBIX U
INIEMCHHBIX XapaKTCPUCTHK OBCI] KaTYMCKOﬁ IOopoJbI. HpOBe,I[eH KOMIIJICKCHBIM aHaJn3 MNpEeuMyIICCTB U
HEZOCTAaTKOB OBEIl JAaHHOW MOpoabl. BeIfeneHsl HeTOCTaTKH, TpeOyIoue JaIbHEHIICH CeNeKIMOHHON paboTHI.
COBepLHeHCTBOBaHI/Ie IOpOoJbl MOXKET MPOXOAUTH B CICAYIOIIUX HAIIPABJIICHUAX: obeclieueHre Te€HETHYECKOM

OJHOPOJHOCTH IIOTOJIOBBA,

3aKpPCIUICHUEC TCHCTHYCCKUX IIPU3HAKOB B TCHOTHUIIC; CHHIXCHUC BCPOATHOCTH

pacmICVICHHUA NPU3HAKOB IMTOPOAbl; CHUKCHUC Tpe6OBaTeJ'IBHOCTI/I K IIMTaHUIO.
Key words: improvement, breeding work, sheep, Katumsky breed, productive characteristics, breeding

characteristics.

Kniouesvie cnosa: coeepulencmeosanue, CeNeKyuoHHas pa6oma, o8Ybl, KAMYMCKAas nopoda, npodykmueﬂbze

xapakmepucmuku, niemMeHHble XapaKkmepucmuKku.

Karymckue  oBupl  ObUIM  BBIBEJICHBI  Ha
Tepputopuu Maccuba Katymsl BeeBosoxckoro paiiona
Jlenunrpanckoit obnactu. JlaHHas TepCIEKTHBHAS
oposia  OBEIl  POCCHHCKOTO  IPOUCXOXJICHHS,
CeNeKIIMOHHas paboTa HaJl KOTOpOH BCe elle BeleTcs.
[IpenmiecTBeHHNKaMHU OBEI] KATYMCKOH ITOpOIbI ObUTH
pomaHOBcKHe OBIBl. OHM MMENH psiJi HEJOCTAaTKOB, B
YaCTHOCTH, MX MACO HE yIOBJIETBOPSUIO MOTPEOHOCTSIM
HaceleHHsd, OBUI0O HEIOCTaTOYHO IHTaTeIbHBIM.
ITosToMy Bejics MOMCK BO3MOXKHOCTEH BbIBEIEHHS
HOBOW TNOpPOJBI, KOTOpasi obJyasana Obl TpeOyeMbIMH
xapakTepucTukaMu. OBIBI POMaHOBCKOH TOPOIBI
ObUTH CKpemieHbl ¢ OapaHaMu, TPUBE3CHHBIMH U3
CIIA. HecmoTps Ha TO, 9YTO OBUTH IOJyYEHBI OBIHI C
KaueCTBEHHO HOBBIMH XapaKTEPUCTUKaMH, OHH BCE
€I1le OCTAIOTCS HEI0OCTATOYHO U3YYEHHBIMH, i TPEOYIOT
JIAIbHEHMINETO COBEPIIEHCTBOBAHUS MPOAYKTUBHBIX U
IUIEMEHHBIX KaueCTB, YTO U ONPEAEIUIIO AKTyallbHOCTh
MPOBOJMMOTO HcciaenoBanus [ 1, ¢. 86-88].

Lens nccnenoBaHus — ONPECTUTh IEPCIIEKTHBEI
JTATBHEHIIIETO COBEPIICHCTBOBAHUS MPOAYKTUBHBIX U
TUIEMEHHBIX Ka4eCTB OBEI[ KAaTYMCKOW TIOPOABI.

OcHOBHBIE Ka4ecTBa OBell KATYMCKO# MOPOIbI

Hamm Opu1  mpoBemeH aHalmW3  OCHOBHBIX
XapaKTEepUCTHK U CBOMICTB OBEl| KaTyMCKOH MOPOJBL.
IIpexxae Bcero, CTOUT OTMETUTh, YTO JaHHAs MOPOAA
OTHOCHUTCS K MSICHOMY HaTpaBJICHUIO
HIPOAYKTUBHOCTH. COOTBETCTBEHHO, OBIIBI
OTJIMYAIOTCS BBICOKMM BBIXOZOM Msica rocie yoost u
ko3¢ ¢unnentom MscHocTH. Karymckas mopona
OTJIMYACTCS TEM, YTO OHA SIBIIAETCS IrpyOOIIepCTHOH C

€CTECTBEHHOM CE30HHOM JTMHBKOW M, COOTBETCTBEHHO,
He TpeOyercs CTPWKKH (B pe3ylbTaTe CYIISCTBEHHO
CHIDKaeTCs  YpOBeHb  CTpecca,  TpaBMaTH3Ma,
MOBBIMIAIOTCS ~ TUTHECHUYECKHE  XapaKTCPUCTHKH).
OBIIBI XOPOIIO MPUCTIOCOOIEHBI K MECTHOMY KIIIMATY,
OTIIHYAIOTCS CKOPOCIIEIIOCTEIO u Xoporren
IUIOOBUTOCTHIO. Y OBEIl KaTYMCKOH ITOPOJIBI CPETHHUN
pocT, TyJOBHINE HMEeT 00YKkooOpasHyio (opmy,
rpyaHas KJIeTKa MHUPoKas U riryookas. OBIBI KOMOJIHI,
HUMCIOT MAJICHBKYIO T'OJIOBY C HEOOJIBIITNMHU YUIHBIMHA
PaKOBUHAMHU, PACIIOJOKECHHBIMU TOPHU30HTAJIBHO. Yy
OBCI JJIMHHBIC MPAMBIE KOHEYHOCTHU, XBOCT CPEAHUX

pasMepoB, TIaAKas W KOPOTKas IIepCTh. 3UMOH
BblpactaeT  moamepcrok.  Okpac  Oypelii  OT
HaCBHIIEHHBIX  JI0 CBETIBIX  OTTEHKOB, MOTYT

MOSIBIATHCSL HeOONbIIME TMsATHa Oesioro IBeTa B
obJiacTy roynoBsl ¥ KoHeuHocTel. CpeaHuii Bec 6apaHa
cocrasset 110 kr, oBuemarku — 75-80 kr [2, €. 52-54].

BaxHbiM CBOICTBOM CYHMTAaETCS TO, YTO y OBEIl
JJaHHOW MOPOJbl BMECTO LIEPCTU BOJOCSHOHN IOKPOB,
MTOCKOJIbKY Ha HapallWBaHUE IIEPCTH OBIA TPATHT IO
30% Bcex HDHEPropecypcoB MW 3amaca MHTaTeIbHBIX
BemiecTB. IIpH BOJOCSHOM IIOKpOBE NHTATEIbHBIE
BEIIECTBA OTKJIAIBIBAIOTCS B MSACO, YTO JEJIaeT €ro
OoJiee TUTATENBHBIM U II0JIE3HBIM. TakKe OTCYTCTBHUE
LIepCTH peIlaeT MpoOjeMy HENPUATHOTO —3amaxa
0apaHUHBI, TOCKOJBKY Yy OBELl HE MpPOAYLHUPYETCS
LIEPCTSHOM JKMP, KOTOPHIH HMEeT crenu(puIecKuit
3amax M HOpUaaeT MsCy COOTBETCTBYIOLIMM MPHUBKYC.
Takke OSKOHOMSTCS PEcypchl, KOTOpble OOBIYHO
TpaTsTcs Ha BBIPAaOOTKY JKUpa. 3a CYeT JTOro
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CYIIECTBEHHO  BO3pacTaeT CKOPOCHEIOCTh
yIy4IIaeTCcst IPOAYKTUBHOCTD [3, ¢/ 147-149].
IpoayKTUBHOCTH 0OBell KATYMCKOi MOPOJbI
[pu aHamu3e NPOIYKTHBHOCTH KATyMCKHX OBEIl,
CTOUT OTMETHTh, YTO OHH OTHOCATCS K MSCHOMY
HanpapneHuo. OTIMYMTENbHAS YepTa Msca I3TOM
HOPOABl COCTOMT B MSTKOM U TPHUATHOM BKYyCE,
OTCYTCTBHH cHEUH(HUIECKOro 3amaxa. Msco umeer
HU3KHH TMPOIICHT XHUpa. Y HHUX OBICTPO (GOpMHUPYETCS
MBILICYHAS MACCa, IaKe B TOM CIIy9ac, €CITH HX KOPMST
HOJHOXHBIM KOPMOM. ILTOZOBHTOCTH JKHBOTHBIX
BBICOKasi KaKk y caMOK, Tak u y camioB. Ilpu
WHTCHCHBHOM HCIIOJIb30BAHHK IUICMEHHOTO OapaHa
HACTYyMAaeT MOTepsi Beca, OMHAKO OH JOBOJIBHO OBICTPO

OBell,

BOCCTaHaBJIMBaeTCs. [17I0JJOBUTOCTh CAMKHU BBICOKAs —
32 OAMH OKOT MOXET POAMTHCS HECKOJBKO STHAT.
SrusTa pactyTt 6bIcTpo. B BO3pacte 12 mecsueB oHu
nocruratot 70% OT Beca B3pOCiOro 0apaHa MM OBIBI
JAHHOHM TOPOABI, ¥ YK€ C 3TOr0 BPEMEHH T'OTOBBI K
CIIApUBAHHUIO.
3a OKOT OBIIEMaTKH MPHHOCHAT 10 2-3 ATHAT, YTO
cunrtaeTcss HopMou. CpemHHil MPUPOCT CTama 3a TOoJ
cocraBiuger 220% [4, c. 129-132]. Taxxke s
MOJIOHSKA CBOWCTBCHHBI BBICOKHE IIOKa3aTelH
MAacCHBHOCTH, cOMTOCTH. Hamu ObLT IpOBEICH aHATN3
pacueTa WHICKCAa MAaCCHBHOCTH MOJOIHAKA OBEIl
KaTyMCKOH MOPO/Ibl B 3aBUCIMOCTH OT JIMHUH. J[aHHBIC
IIpeCTaBIeHbI B TabmuLe 1.
Tabnuna 1.

Iloka3zaTe i MACCHBHOCTH MOJIOAHSIKA OBELl KaTyMCKOﬁ mopoAabI Mo 3aBOACKUM JIMHUAM
HAa MOMCHT OThE€Ma

En. uzm. bapanuuk Spouku
Bo3spacr JIHU 90 90

1 muHuA

VHIeKC MaCCHBHOCTH % | 125,08+7,21 | 121,9446,3
2 IUHUS

VHIeKC MaCCHBHOCTH % | 127,79+7.8 | 124,25+8,1
3 auHuA

VHIeKC MACCHBHOCTH % | 123,29+7,9 | 119,95+8,28
4 nmuHuS

VHIeKC MACCHBHOCTH % | 122,39+7,8 | 119,92+8,67

I[anee HaMH OBLI IOPOBCACH aHaJIM3 HHACKCA
cOUTOCTH MOJIOJHAKA OBECIN KaTyMCKOfI mopoAanl 1o

3aBOJICKUM JIMHUSAM Ha MOMEHT OTheMa. JlaHHBIE
MIPECTaBICHEI B TAOIHIIE 2.

Tab6muma 2.
IMoka3arenu cOMTOCTH MOJIOJHAKA 0BeEI] KaTyMCKOﬁ IlOpO)JbI 0 3aBOACKHUM JIMHUAM HA MOMEHT OTbh€Ma
En. uzm. bapanunk Spouku
Bospacr ITHU 90 90
1 nuHMsS
Unzeke cOuTocTd | % 121,55+7,86 | 113,19+8,03
2 JIUHUA
Unzeke cOuTocTd | % 118,12+9,84 | 115,31+8,07
3 nMuHUA
Unzeke courocTd | % 120,17+9,45 | 115,81+9,39
4 nuHua
Unzeke cOutocTd | % 116,93+6,87 | 111,45+7,74
Kak BUAWM, BHYTPU NOPOABI BbIACIIAIOT 4 JIMHUU, ImoKasaTeJin BOCIIPOMU3BOJAUMOCTHU KaTyMCKHUX

KOTOPBIE OTIMYAIOTCA O TI0KA3aTeNIIM MaCCUBHOCTH U
couroctu. Jlamee HamMu ObUIM NPOAHAIM3UPOBAHEI

OBIIEMAarOK B 3aBUCHMOCTH OT JIHHHH. Pe3ynbTaThl
Npe/ICTaBJICHBI B TabiHIe 3.

Tabmuma 3.
Bocnpou3BoauTebHbIE KAYECTBA KATYMCKHX OBHEMATOK PAa3HBIX JHHUM
I'pynna oBuemaTok
Ilokazarens
1 muuus 2 IuHHS 3 nuHus 4 nuHus
OCeMEHEHO OBLIEMATOK, I'0JI 126 104 124 124
OOBIrHUIOCH MATOK, TOJI 121 100 116 119
OcCTajoch SJI0BBIMH, TOJI 5 4 8 5
QOcTaock AI0BbIMH, %0 3,96+1,1* 4,03+1,9* 6,12+4 5% 3,9943,1*
[Tony4eHo SATHSIT, TOT 249 210 251 244
Honyueno rusr ua 100 205,75£0,88** | 210,02+0,85%* | 216,36:0,53** | 205,05+£0,36**
OOBIATHUBIIMXCS MATOK, %

*p<0,05 **p<0,01




L m
EESY

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 39

Kak BHIHO M3 NpeACTaBICHHBIX JAaHHBIX, BCE
JMHUM OBEIl KaTyMCKOH MOpOJbI XapaKTEepPU3YHOTCS
BBICOKOM BOCIIPOU3BOAMMOCTBIO U MIPOAYKTUBHOCTBIO.
Hawnbosee npomayKTHBHONH MOXKHO CUHTATh 3 JIMHHIO
(nomydeHo 251 romnoB Araar npu 124 obceMeHEeHHBIX
MarKax). Haumenpmie BOIIPOU3BO/IUTENbHBIE
KayecTBa XapaKTepHBl oOBIaM 2 JuHUH (OBLTO
nony4deHo 210 ronoB srHAT npu 126 o6ceMeHEeHHBIX
OBIIEMAaTKaX).

HanpaBieHusi ceJIeKIMOHHBIX
YJAy4YIIeHUIO JIEMEHHBIX CBOICTB OBell

[Ipu mpoBemeHUHM CENEKIMOHHBIX pPaboT 1O
YIIY4YIICHUIO TUIEMEHHBIX CBOWCTB, IIENecoo0pa3zHo
BBIOpaTh HECKOJIBKO OBELl B KaKJOH I€HETHYECKOii
auHuM. JlaHHas BBIOOpKAa [OJDKHA BKIIOYATh OBEI]
KpPEIIKNX M TEHETHYeCKH 3JI0POBBIX. B KauecTBe
OBIIEMaTOK IMOJIXOAAT CaMKH B Bo3pacte 1-1,5 roxa.
OHU NpPUHOCAT NOTOMCTBO B TeueHUe 4-5 neT, 4To

pabdor 1o

MO3BOJSIET IIONYYWUTh HOBYIO JMHHIO 32 OIHO
POIMTENBCKOE MTOKOJICHNUE.

I[Mocnme  poxkmeHWs  TEPBOrO  TOKOJICHHS,
MPOM3BOMUTCA  OTOOp  moTOMCTBa. IIpm  3TOM

HEOOXOIMMO OPHEHTHPOBATHCS Ha OMICAHUE TOPOIHI,
COCTaBJICHHOE paHee. B mepByto ouepe/ b, HEOOX0 MO
JIOCTUYh TOTO OKpaca, KOTOPBIH COOTBETCTBYET
nopoje. Takke HEOOXOIUMO OOpPaTUTh BHUMAHHE HA
TaKhe XapaKTePUCTUKH, KaK TEJOCIOXKECHHUE SITHST,
CKOpOCTh Habopa BECa u KaueCTBEHHbBIE
XapaKTePUCTHKH MIEPCTH. ITO OCHOBHBIE TOKA3aTelH,
MO0 KOTOPBIM HEOOXOINMO BECTH CEJCKIIMOHHBIC
paborsi [5, C. 84-87].

CoBepILEHCTBOBAaHUE TUIEMEHHBIX XapaKTEPUCTHK
KaTyMCKUX OBEL] MSCHOIO HampaBieHUs JOJDKHO
BECTUCh B HANpaBICHUM YBEJIUYEHHUS 4YHUCIA OBEL,
JIOCTUTTIIMX HAWBBICIIUX TOKa3aTelell Macchl Tena.
HeobxomumMo yBennYMBaTH BBIXOJ JKHBOW MAacChl,
MoKa3aTelb MAaCCUBHOCTH M COWUTOCTH OBell. Takxke
HEOOXOIUMO KOHTPOJHUPOBATH KAYeCTBO MIEPCTHOTO
MIOKPOBA U PE3yJIbTaThl CE30HHOM JIMHBKU OBEll JaHHOU
noposi[6, C. 65-67].

BeiBoabI: TaKUM o0pazom, uzyydast
XapaKTEepUCTUKU OBEIl] KaTyMCKOW MOpPOJBI, MOXHO
NpPUMTH K BBIBOJY, 4YTO OHA BCE €UIe SBISETCS
MEPCIEKTUBHON AJISl CEJIEKLIMU, TIOCKOJIBKY UMEET Kak
HEJAOCTaTKU, TaK M MPEUMYILIECTBA, M SABISETCS
OTHOCHUTEJIbHO MOJIOAOW MOPOJOH, NOIYYEeHHOH B
pesynbrare CckpemuBaHusA. K dYHCIy OCHOBHBIX
MPEUMYIIECTB JaHHOH TMOPOABI CJEeIyeT OTHECTH
CIIEAYIOIINE XapaKTepUCTHKA:

1. OBIBI XOPOIIO MPHUCHOCOOICHBI K CYypOBOMY
KJIUMATy CpeAHell MoJIoChl;

2. Y oBen HET TYCTOH ATMHHOHN MIEPCTH, YTO HE
TpeOyeT CTPIDKKH, WCKIIOYAaeT HENPHSTHBIA 3amax,
MPEJOTBPAIIACT Psif 32a00JICBaHHIA;

3. JKuoTHblE OTJINYAIOTCS BBICOKOM
TUTOJIOBUTOCTEIO (KaXkJasi OBIa IPUHOCUT 2 STHEHKA 3a

OJIMH OKOT);

4. Msco OTIMYaeTCs MATKOCTBIO, COUYHOCTBIO,
BBICOKUMHA BKyCOBI)IMI/I XapaKTepI/ICTI/IKaMI/I,
OTCYTCTBHEM crenu(huIecKkoro 3amnaxa,

MNMHUTATCIIBHOCTBIO,

5. OBl OTJINYAIOTCS BBICOKOM
CKOPOCIHEJNOCTHIO U MPOTYKTUBHOCTBIO.

Tem He MeHee, MOXKHO BBIJEIUTH U HEKOTOPHIE
HEJI0CTAaTKU MOPOJIbl, KOTOPBIE MOTYT JIEXKaTh B OCHOBE
JANbHENIIET0 COBEPIICHCTBOBAHUSI MPOAYKTUBHBIX U
IUNIEMEHHEBIX KadecTB oBel. K HegocTaTkaM MOKHO

OTHECTH:

1. T'emernyeckn HEOIHOPOAHOE  IOTOJIOBBE
CKOTa;

2. HemoctaroyHo yCTOHYMBBIA TE€HOTHII, YTO
CYIOICCTBEHHO yBEIMYMBACT PHCK  PACIICIUICHHS

NIPU3HAKOB B JAJIbHEHIIIEM;

3. CKJIOHHOCTb K MHOTOIUIOAMIO (KaXKIasl OBLA
MOXET MPUHECTHU 3 ITHEHKA 32 OJJUH OKOT).

COOTBETCTBEHHO, COBEPILIEHCTBOBAHKE
MPOAYKTUBHBIX M  IUIEMCHHBIX  Ka4eCTB  OBEI]
KaTyMCKOHM MOPOJBI MOXKET MPOXOJUTh B CIEIYIOMINX
HATIPaBJICHUIX:

1. OOecrneueHre TEHETUIECKOW OIHOPOIHOCTH
IIOTOJIOBBS;

2. 3akperuicHHe TeHETHYSCKUX IPH3HAKOB B
TCHOTHIIC, CHIDKCHHE BEPOATHOCTH pAaCIICIUICHUS
MIPU3HAKOB TIOPOJIEI,

3. KoHTpoib BOCTIPOU3BOACTBA CTAJA.

CnHcoK JTuTepaTypsl

1. Apxwumnos /I.A. PenTabensHOCTh OBIEBOJICTBA
B Jlenunrpanckoit obnacts // VHTepHalMOHAIBHBIH
JKYpHAJ €CTEeCTBEHHBIX U T'yMaHUTAapHBIX Hayk. — 2018.
- Ne3. — C. 86-88.

2. JdmurpueBa T. O., AwmepxanoB X. A,
Erunazapsa A.B. CenekunoHHBIH KOHTPOJIb KauecTBa
MOJIOKa OBIIEMAaTOK KaTyMCKOW MSCHOM mnopoxsl //
Hoctmxenus Hayku u Texuuku AIIK. - 2019. - T. 33. —
C. 52-54. DOI: 10.24411/0235-2451-2019-10313.

3. Wwmwurees S.U. u np. MeTtoauka onpeneiaeHus
MOJIOUHOCTH oOBell W ko3 // Crparerusi pasBUTHs
cenbckoxo3siiictBeHHoN Haykn Cubupu B XXI Beke:
Marep.  Hay4d.-lpakT. KOH(.  IpenojaBaTesew,
COTPYJHUKOB M AacHUpaHTOB, NOCBSUI. 75-J€THIO
BI'CXA mMm. B.P. ®wmmnmosa (1-6 ¢esp. 2007 r.) /
JlemapTaMeHT Hay4.-TeXHOJI. TOJIMTUKY 1 00pa3oBaHus
MCX P®; ®I'OVY BIIO bypsr. roc. c.-x. akaa. uM. B.P.
Ounurmosa. - Yaas-Y, 2007. - C. 147-149.

4. @eizymnaeB O.P., ®unaros A.C., Yamypiues
HI. MosouHass  OpOAYKTHMBHOCTH  OBIIEMATOK
BOJITOTPAJICKON MOPOJBI U €€ CBsI3b C KMBOM Maccoi,
HaCTPHUIOM IIIEPCTH W TUIOJAOBHUTOCTHIO // W3BecTus
HIKHEBOJIKCKOTO arpOyHHUBEPCUTETCKOTO KOMILIEKCa:
HayKa ¥ BBICIIEE MpodeccrnoHalbHOe oOpa3oBaHUeE. -
2015. - Ne 1 (37). - C. 129-132.

5. Cempkmn W.M., OmapoB A.A. Bimsaue
MOJIOUHOCTH MAaTOK Ha pa3BUTHE IOTOMCTBA OT
poxeHns 1o 8-mecsyHoro Bo3pacra // CO. Hayd. Tp.
Beepoc.  Hayd.-uccnenoBaTeNnbCKOrO — HMHCTHUTYTA
OBLIEBOJICTBA U K030BoJACTBA. - 2009. - T. 2. - Ne 2-2. -
C. 84-87.

6. bospimoBa A.K., Ecenranues K.I'. Monounas
NIPOJyKTUBHOCTh MATOK AK)KaUKCKOW MSICOLIEPCTHOM
mopo il // OBIBI, KO3BI, mepcTsHoe geno. — 2011, - Ne
2.-C. 65-67.



[ |

40 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 EESIL

VJIK 631.53.01:633.15:631.811.98:631.67 (477.72)
Ivanyv Mykola Oleksandrovich
Candidate of Agricultural Science
Kherson State Agrarian University,
Ukraine
Repelevsky Danyl Eduardovych
Aspirant
Kherson State Agrarian University,
Ukraine
Ganjga Volodymyr Volodymirovych
aspirant,
Kherson State Agrarian University,
Ukraine

PRODUCTIVITY OF CORN HYBRIDS UNDER DIFFERENT IRRIGATION MODES AND
MOISTURE SUPPLY IN THE ARID STEPPE OF UKRAINE

Heanue Hukonait Anexcanopoeuu.
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YPOXKAMHOCTD 3EPHA TMBPUI0OB KYKYPY3bI ITIPU PA3JIMYHBIX CIIOCOBAX IOJIMBA U
BJATOOBECNEYEHHOCTH B 3ACYIJIMBOM CTENUW YKPAUHBI

AHHOTa].ll/lﬂ. HpI/IBGZ[eHLI PE3YyIbTAThI PICCJ'IeZ[OBaHI/Iﬁ ToKa3aTeiaeH (1)0TOCI/IHTGTI/I‘ICCI(OI>‘I JACATCIIBHOCTHU U
YpOKaHOCTH 3epHa WHHOBAIlMOHHBIX THOPHIOB KYKYpy3bl IIPH pPa3MYHBIX CIIOCO0AaxX TIONHMBAa U
BJIaroo0ECIeUYeHHOCTH B YCIOBHAX 3acynumBod Cternn YKpawHBl. ['MOpUABI BBHICEBANUCH TPU Pa3ITUIHBIX
crioco0ax moJyiuBa (J10’kAeBaHue OOBIYHOE, KalleIbHOE OPOIICHHUE, TOATOYBEHHOE OPOIIEHH) U 6€3 OPOIICHNUS A1
CpPaBHEHHMS HX 3aCyXOyCTOWYMBOCTH. YCTAHOBJIEHA aJaNTHUBHOCTh TMOpHAOB pa3zmuuHbix Tpynn PAO x
TEXHOJIOTHSIM TIOJIMBA U YPOBHIO BJIaroo0eCceueHHOCTU. Y CTaHOBIEHO, uyTo THOpuabsl PAO 180-290, xoTs u
c(hOPMHUPOBAIIH MEHBIITYIO YPOKAUHOCTh, OJHAKO MMETH HAUOOBIIYI0 CTAOMIBHOCTD MIPU PA3JIUYHBIX CIIOCO0ax
nonuBa W Oe3 mnonuBa. HauOonpline mnpeuMyliecTBa KamelbHOro crocoba mojiuBa 3aUKCHPOBAHO B
cpenneno3auux rudbpunos (DAO 420-430), rae yposkalHOCTh 3epHa coctaBmia 15,23 u 15,78 1/ra u Obuia
6onpme Ha 1,02 — 2,35 1/ra mo cpaBHEHUIO ¢ APYTUMH CIIOCOOAMH TIOJIHBA.

Summary. The study presents the results of the research on the productivity features and adaptability
parameters of corn hybrids under different irrigation modes and water supply under conditions of the Arid Steppe.
The research object was modern corn hybrids of domestic selection of different maturity groups. The hybrids were
sown under different irrigation modes (common sprinkling, drip irrigation, sub-irrigation) and without irrigation
to compare their drought resistance. The use of these hybrids is appropriate under conditions of water-saving
irrigation modes on irrigated lands with a low hydro-module and on dry massifs. The hybrid Khotyn (FAO 280)
was the best one by productivity regardless of irrigation modes among the hybrids of a middle-early maturity group
(FAO 280-290). Under drip irrigation its productivity was 12.47 t/ha. Sprinkler irrigation and sub-irrigation
reduced the productivity by 0.84 and 0.28 t/ha, that is related to greater possibilities of efficient moisturizing of
the surface soil under drip irrigation during critical dry periods of vegetation. The hybrids Kakhovskyi and Rostok
of a middle maturity group also had the highest grain productivity under drip irrigation — 13.2 and 14.15 t/ha. A
fall in the productivity under other irrigation modes was from 0.41 to 1.93 t/ha. The greatest advantages of a drip
irrigation mode were recorded in the middle-late maturing hybrids Arabat and Sofiia, their productivity reached
15.23 and 15.78 t/ha. The productivity was higher by 1.02-2.35 t/ha when compared to other irrigation modes.
Such a reaction of the middle-late hybrids with FAO 420-430 is caused by the fact that water consumption of the
hybrids with a longer period of vegetation by 70-80% is provided by irrigation water. The daily evapotranspiration
of corn in the Arid Steppe exceeds 100 m3/ha and such amount of water can be provided by drip irrigation in the
period of the largest water consumption (July-August). Regular sprinkler irrigation with the installations of frontal
or circular action can be applied with a minimal term of 4-5 days, and it cannot always ensure a timely and optimal
level of moistening. Sub-irrigation is realized by putting an irrigation tape 30 cm deep in the soil profile and the
moistening of a surface soil layer is realized due to a drip tape, but it does not ensure timely water supply for the



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #1(53), 2020 41

surface soil layer of 0-10 cm. The highest drought resistance was recorded in the hybrids FAO 180-290 Stepovyi,
Pyvykha and Skadovskyi. The coefficient of drought resistance fell sharply when there was an increase in the
maturity groups of the hybrids and it was at minimum in the hybrids Arabat and Sofiia. The greatest advantages
of a drip irrigation mode were recorded in the middle-late hybrids Arabat and Sofiia, their productivity was 15.23
and15.78 t/ha and it was higher by 1.02-2.35 t/ha when compared to other irrigation modes. Under irrigation
conditions it is necessary to use corn hybrids with a genetically programmed reaction to optimal growing
conditions (an optimal mode of soil moisture and mineral nutrition). The violation of growing techniques leads to
considerable losses in grain productivity, especially in the hybrids of a late maturity group.

Kniouesvie cnosa: kykypysa, subpuo, opouieHue, cnocobd noausd, YpO*CAUHOCMb, 3ACYXO0YCMOUYUBOCHb,

3epHo

Key words: hybrid, corn, irrigation, adaptability, drought resistance, grain, grain productivity.

IMocranoBka npo6seMbl. AHaIN3 IPOBEICHHBIX
Hay4YHBIX UCCIIEIOBAaHHUH 32 TOCIIEIHIE IECATHICTHUS B
obmacTn  3emiielieNMs  IOKa3blBaeT  IOCTENEHHOE
MOBBIIIEHHE YPOBHS HAYYHOTO TIOMCKa pELICHUs
MPOJOBOJIBCTBEHHON NpPOOJEMbl C MCHOIb30BAHUEM
MEIHOPAaTHBHBIX ~ TEXHOJOTMH W  CEJEKIIMOHHO-
TeHETHIECKUX pa3pabdoTok. BaxHBIM HampaBieHHEM
9KOJIOTU3AIMN 3eMJICICIHS SBISCTCA HCIONb30BaHNE
KyMYJISITUBHOTO a¢dexra OHMOIIOTHIECKOTO
MOTEHIMajda  MPOAYKTUBHOCTH  HHHOBAI[MOHHBIX
TEHOTUIIOB ¥  OWOKJIMMAaTHYECKOTO  IOTEHIHasa
peruoHa B cucTeMe aJanTUBHOTO PAaCTeHUEBOACTRA [ 1,
2,3,4,5].

3eMenbHBIE pecypchl Iora  YKpauHbBl HMEIOT
JIOCTaTO4YHO OoJbIIoe pazHooOpasue MO CTPYKType
MOYBEHHOTO  MOKPOBa,  KOJHYECTBOM  OCaJKOB,
ruaporepmudeckum koaddurmentom (I'TK), cymmoit
3(h(eKTUBHBIX TeMIIepaTyp, penbedoM MecTHOCTH. B
mpesfenax — KKHOTO — PETHOHAa  BBIAGIEHO (B
arposkonoruueckue 30HbI: KOxHas Crens (I'TK V-1X
0,61-0,66) u 3acyunutusas Crens (['TK V-1X 0,46-0,60)
[6]. TIoaTOMYy, HECMOTpsI Ha JIOCTaTOYHO BBICOKHM
MOTEHIMAI IUIOAOPOAUS MOYB M TEIUIOBOTO PEXHMA,
pacnpocTpaHeHne KyKypy3bl CIep)KUBAETCS
HEXBATKOW IIPUPOJHBIX OCAJIKOB.

XepcoHCKasi 00JacTh HUMEET caMylo OOJIBILIYIO
IUIOIIAb OpOIIAeMBIX 3eMelb B YKpauHe, dTO
MO3BOJISIET PACKPHIBATh MOTEHLMAN MPOJYKTUBHOCTH
KyKypy3sl. OOmias IUIOmaab OpOIIaeMBIX 3eMellb
(moreHnumanbHasg) cocraBiaseT 425 ThIC. Ta C
MPOTSHKEHHOCTHIO OpOIIaeMbIX KaHanoB Oosnee 10 ThIc.
KM [7]. ArpoxkiMMaTHYeCKUH IOTEHIMAN 00IacTH
MO3BOJISIET 0€3 OrpaHWYEHUH BBHIPAIUBATH KYKYPY3y
BO Bcex pailoHax. OgHaKo, TEPpUTOPHUS XEPCOHCKOM
00acT MMeeT IOCTaTOYHO OOJbIIOe pa3HoOOpa3ue
[0 CTPYKType TOYBEHHOTO ITOKPOBA, KOJIHMYECTBOM
0CaJKoB, ruapoTepMudeckuM ko3 duimentom (I'TKy-
IX), CyMMOH 3((eKTUBHBIX TemIeparyp, peiabedom
MecTHOCTH. PailoHHpoBaHHE 3€MENbHBIX PECYpPCOB
SBJSIETCS ~ OJHMM W3  JIGHCTBEHHBIX  METOZOB
OpraHM3alliid UX PpalUOHAIBHOTO HCIOJIb30BAHUS.
['nmaBHBINA TPUHINIT €70 OCYIIECTBICHHUS 3aKIJIIOYACTCS
B IIpocTpaHCTBEeHHOW uddepennmanum obnactu Ha

TOMOTEHHBIC  apeaibl  I[OYBEHHOTO  IIOKPOBA,
KOMIIOHCHTBI ~ KOTOPOTO  HUMCKOT  OIpEeCcIICHHBIC
napaMeTpsl CBOICTB Osarogaps 00IIHOCTH

HKOJIOTHUYECKUX YCIOBUH nX popmupoBanus [8].
AHanu3  MOCJeIHMX  HCCIeJOBaHUH W

nyoauKanuii. YKpanHa WMeeT MOITHBIA MMOTEHIIHAI

M0 TPOM3BOACTBY 3epHa. 1103TOMy CeromHs Ba)KHBIM

HalpaBJCHUEM HayyHOTO oOOecredeHHs OTpPaciu
pPacTeHHUEBOACTBA SBJISICTCS CO3JIaHUE aJAlTUBHBIX
COPTOB M I'HOPUIOB arpo3KOJIOTMYECKON OPUEHTALINH C
BBICOKOH CTETICHbIO TEHETHYECKOM 3alUThl YPOXKasi OT
OnoTHMUeCKMX M aOWMOTHYECKHX (HAKTOPOB CpEpl,
pa3paboTKa Hay4YHBIX OCHOB CO3JaHMS TCHETHYECKU
3alpOrpaMMHPOBAHHBIX COPTOB M THOPUIOB 3aJaHHOM
OHMOJIOTHYECKON U XO3IHCTBEHHOM opueHTauu [9, 10]

DyHITaMEHTAIbHO I 3agauen MHOBBIIIEHUS
YPOXaHOCTH W paclIMpeHHs apeaja BhIpallUBAHUS
KyKypy3bl  SBIS€TCS  MCIIOJNb30BaHHE THOPHUIOB
aIaliTUPOBAHHBIX K OINpEAEICHHBIM reorpaduieckum
30HaM M TPUCIOCOOJICHHBIX K  KOHKPETHBIM
TEXHOJIOTHSIM. B 3TOM HampaBieHMH aHAJIUTHYECKHUX
UCCIIeIOBaHUH, MOJIENH aJaNTUBHOCTH B
CEJICKIIMOHHBIX ~ pa3paboTKax KyKypy3bl, HMEIOT
TICPBOCTEIICHHOE 3HA4YEHHE JUII paclpOCTPaHEHUS
KyJbTypbl B KIMMaTH4YEeCKHMX 30HAaX, pOCTYy HX
MIPOXYKTUBHOCTH, TOJEPAHTHOCTH. B 3TOM cMpIcie,
MOJIENI aJaNTHBHOCTH HMEIOT TPEHMYIIECTBAa Ha[
reTepO3UCHBIMU MOJIETISIMU NpoAyKTUBHOCTH [11, 12].

BaxxHas ponb B MOBBILEHUM YPOKAHHOCTU U
yIIydIIeHHBIE 3€pHAa TNPUHAIEKHUT HPAaBUILHOMY
noxoopy ru0OpuI0B IS BBIpAIUBaHUSI.
BrICOKONPOTYKTHBHBIE THOPUIBI BBIHOCAT U3 MOYBHI
00JbII0e KOJIMYECTBO MUTATEIBHBIX BELIECTB, TPATAT
60BII0€ KOIMYECTBO BOJBI, IO3TOMY TaKHe THOPHIIBI
TpeOyIOT COOTBETCTBYIOIIEH arpoTeXxHuKku. Eciu rakne
YCIOBUSL OTCYTCTBYIOT, TO IIOTCHIHaJIbHO OoJee
MPOXYKTUBHBIM T'MOpUI HE TOJIBKO HE  JaeT
YBEIMYEHUS, HO U MOKET YCTYIIUTh 110 ypOXKaHHOCTH
IpyroMy MeHee IpPOAYKTHBHOMY, HO U MEHee
TpeboBaTeIbHOMY K BhIpalIMBaHHIO ruopuy. MMeHHO
HOATOMY, HYyXeH AU(pPepeHIUPOBAHHBIA MOIXOM K
MPOU3BOJICTBEHHOMY  HCIIOJIB30BAaHUIO  THOPHIOB
COOTBETCTBYIOIIEH TPYMIBI TEXHOJOTHYHOCTH CO
crenn(puIecKon a/IalITHBHOCTBHIO K
arpoaskoJioruieckum axropam [13].

HckyccTBeHHOE OpoIIeHHe CrocoOCTByeT
MOBBIIIEHUIO MPOAYKIUOHHBIX MPOLIECCOB, YJIydllaeT
MUKPOKIHMAT ¢duroneHosa, CIIOCOOCTBYET
3¢ PEKTUBHOMY HMCHOJIB30BAHUIO OHOKINMAaTHUECKOTO
noreHyana. Pa3paboTaHbl TEXHOIOTUH BBIPAIIUBAHUS
KyKypy3bl TpU pa3IHYHBIX PEXUMax OpPOIIEHHUS,
MO3BOJISIET  PACKPBITh  T'€HETHYECKUH  MMOTEHIHA
MIPOAYKTUBHOCTH THOpUIOB [14].

IIpolyKTUBHOCTE pPACTEHUH HMEET MPSMYIO
3aBHCHUT OT AaKTUBHOCTH  (DOTOCHHTETHYECKOTO
ammapara [15, 16]. B cBoro ouepenp, Ha
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MPOAYKTUBHOCTh ()OTOCHHTE3a, KpPOME T'CHOTHIIA,
OCHOBHOC BIIUSHHE OKAa3bIBAIOT arpodKOJIOTHUCCKUE
YCIIOBHS, " B MEPBYIO ouepenb -
BJIaro00eCIeYCHHOCTb.

Ha rore Ykpausbl B IPOU3BOIACTBE, Hapsay ¢
TPaTUIIMOHHBIM JOXKICBAHUEM, aKTUBHO BHEIPSIOTCS
HOBEIE CIIOCOOBI TIONMBA - KamelbHOE OpOIICHHE M
MOJAMOYBEHHOE. OTH  CIHOCOOBI  TOJUBA  HUMEIOT
BBICOKYIO OIIEPAaTUBHOCTh KOPPEKTHPOBKH PEKUMOB
opomeHns, TPeOYIOT MEHBIIINX MaTepHATBHBIX 3aTpaT
(kamenmpHOE  opomieHHWE), Oollee  HAaAEXKHBIE U
JIONITOBPEMEHHEIE (TmoamouBeHHOE OPOIIICHN).
OfHaKO HE BCE CEIBCKOXO3SHCTBCHHBIC KYJIBTYPHI
MOTYT BBIPAIIMBATHLCS MPU TAKUX CIIOCO0AX MOJIMBA, HE
YCTaHOBJICHA COPTOBas (THOPUIHAS) PEaKIUs HA TAKHE
3JIEMEHTHI TEXHOJIOTUH.

Hean HCCIeI0BAHMIA. Omnpenenuts
aJalTUBHOCTE TUOPHIOB KYyKypy3bl K YCIOBHAM
BIarooOECHeYeHHOCTH W crmoco0aM  ITOJMBa.
YcraHOBUTH MIOKa3aTeIH (hoTocuHTETHUECKON

AaKTMBHOCTH W YpPOKaHOCTh 3€pHA COBPEMEHHBIX
OTEYECTBEHHBIX THOPHUAOB KYKYpY3bl IIPH Pa3INYHBIX
Croco0ax IoJIMBAa U BIIAr000ECIICYEHHOCTH B yCIOBHUIX

3acymumBoil  Crenu. OmnpenenuTs  B3aMMOCBS3U
MIPOAOIKUTEIBHOCTH nepuosa BereTalyy,
MPOJIYKTUBHOCTH (DOTOCHHTE3a C YPOXKAHHOCTBIO
W (§70)791(0):

Matepuanbsl M MeTOAbl  HCCJIeJIOBAHMIA.
HccnenoBanus  HpOBEAEHBI B COOTBETCTBUU
TEMAaTHYECKHUM  IIaHOM  HcciemoBannii [BY3
«XepcoHCKuit rocyaapCTBEHHBIN arpapHbli

YHHUBEPCHUTET» 10 3a/laHnio «Peann3arys TeXHOJIOTUH
BBIPAIIMBAHUSA OCHOBHBIX  CEIBCKOXO3SHCTBEHHBIX
KynbTyp». IloneBble  OMBITBI  BBHITOJHAINCH B
Arpodupme «Cusamickoe» HoBoTpourkoro paiiona
XepcoHcKon obxacty, PaCIIOI0KEHHOTO B
arposkosioruueckoil 3oHe «3acymuimBasg CTemb», B
nperenax — gedcTBUs  KaxoBckoit  OpoCHTENIBHOIM
cucteMbl. OIBITHI MMPOBOAUIINCE B COOTBETCTBHUU C
obmenpuHATHIMA MeTouKamu B 2017-2019 rr. [17].
OOBeKkTOM uccieqoBaHUN ObUIM COBpEMEHHBIE
THOpUIBI  KYKypy3bl  OTE€YECTBEHHOH  CEJIeKIINH
Pa3IMYHBIX TPYIMI CIENOCTH. [ MOpUABI BBICEBAINCH
IpU  Pa3NMYHBIX CHOCO0aX TonmBa (JIOXKIEBaHUE
OOBIYHOE, KaleJIbHOE OpOIICHHE, ITOANOYBEHHOE
opomreHus) M 0e3 OpOIIeHHs sl CPaBHEHUS WX
3aCyX0yCTONYUBOCTH. MeTtomap! - HOJICBEIE,

JTabopaTopHbIe, cTaTUCTHYecKue. sl yCTaHOBIEHUS
HOPMBI ~ peakIud  TUOpPHIOB  KYKypy3bl  Ha
TEXHOJIOTHYECKHE YCJIOBHS, HCCIENOBAIN BIUSHHE
Pa3IMYHBIX CIIOCOOOB MOJIMBA HAa YPOXKaHHOCTH 3€pHA!
MOJMB  JOXKJECBaHHMEM  YCTaHOBKOH  3HMMAaTuK,
KarejgbHOe OpOIIEHHE, MOANOYBEHHOE OPOILICHUS C
YPOBHEM NpeNIOoNNBHON BnaxHocTH 0uBEI 80% HB B
cnoe mnouBel 0-50 cMm. [lna  omnpeaeneHus
3aCyXOYCTOHYMBOCTH  BBICEBAIM  THOpUABI  Oe3
OpOIICHMUS.

I'pyHT BKCHEpPHMEHTAIbHOTO YydYacTKa TEMHO-
KalTaHOBBIN CpENHECYTIIMHUCTBII
cJ1a00COJIOHIIEBATHIH, C NIyOOKUM YPOBHEM 3ajleraHus
IPYHTOBBIX BoA. [laxoTHBII ropu3oHT B npeaenax 0-30
cM. Hammenbmias Brmaroemkocts 0,7 M CJOS HOYBEI
cocraBisieT - 22,0%, BIaxXHOCTh yBsinanue - 9,7% ot
Macchl CyXoW TNO4YBBL. B maxoTHOM ciioe€ IOYBBHI

COZIEPIKUTCS rymyca 2,1%. ArpoTexHHKa
BBIpAIMBaHUS THOPUAOB KYKypy3bl B OINBITax ObLIa
OOIIenpUHATON  JuI1  30HBI  fora  YKpauHbI.

[IpenmecTBEeHHNK - COSL.

Pe3yabraTsl ucciaegoBanuii u odcy:xnesue. B
3acynumBoit Ctenm YKpauHbl, Ha (poHE TCHACHINH K
U3MEHEHUSAM KJIMMaTta, peanu3aiys NOTeHIHAIbHOU
HIPOAYKTUBHOCTH rHOpUIOB KyKypy3bl
OTPAaHUYMBACTCA PA3IUYHBIMH JIMMUTHPOBAHHBIMH

(dakTopaMM ¥ OJHMM M3 TJaBHBIX  SBJISETCS
BJIaro00eCIeYeHHOCTb. IpucnocobneHHOCTH
THOPUIOB K IOYBEHHO-KIMMATHYECKHM YCIIOBHSM
3acyuuimBoi Cremnu u HCKYCCTBEHHOM

BIIaro00ECIEYEHHOCTH OTOOpakaeTcsi MapameTpaMu
(hOTOCHMHTETHYECKHUX TTOKa3aTeneil.

B Tabmume 1 npuBeneHsl pe3ysibTaThl ydeTa
yucTOW  mponyKTuBHOCTH  (hoTocmHTeza  (UIID)
COBPEMEHHBIX MHHOBAIIMOHHBIX T'MOPUIOB KYKYpY3bl
IPH Pa3IMYHbBIX crioco0ax MmoJiMBa U 6e3 OpOLICHUs.

Yucrast NpoJyKTHBHOCTH (POTOCHHTE3a THOPHUIO0B
KyKypy3bl ~ HE3HAuUTENbHO  YBEJIWYMBANACh  C
yBenudeHueM rpynnsl @AO, 9To 04eBUAHO CBSI3aHO C
HOBBIIIEHHEM TPYIIBl WHTEHCUBHOCTH THOPUIOB.
MakcumanbHBIX ~ 3HAaYeHWH OHa  JocTHraja B
cpenHeno3aHUX TuOpumoB Poctok, Apadar u Codust
(10,12-10,24 r/m 2 3a nmens). bonee ONaronpusITHEIC
yCIOBUSL JUT (POTOCHHTETHYECKOH JIESITeIbHOCTH OBbUTH
IpU crnoco0ax MOJIHMBA JOXKICBAHUEM M KalleJIbHBIM
OpOIICHHEM.

Tab6muma 1

YucTasi NpoAyKTHBHOCTH GOTOCHHTE3a THGPHIOB KyKYypy3bl (I/M 232 IeHb) B Me:K(a3HbIii mepuos
«8-# TUCT — BETeHHe» B 3aBHCHMOCTH OT cIOc000B noJnBa u 6e3 opomenns (2017-2019 rr.)

Ticp DAO bes ITonus KanenpHubiii BryTpunouBeHHbIH
OpOIIEHHUs JIOKJICBAHUEM TI0JIUB TIOJINB
CrenoBuit 190 6,32 8,56 8,32 8,16
ITuBuxa 180 6,13 8,45 8,14 7,65
CKagOBCHLKHIA 290 5,87 7,85 7,29 7,13
XotuH 280 5,92 8,37 8,78 8,32
KaxoBcbkuit 380 5,45 8,79 9,13 8,78
PocTok 340 5,52 9,84 10,24 9,69
Apabar 420 4,47 10,12 9, 87 9,54
Codus 420 4,35 9,86 10, 14 9,72
HCPgs 0,21 0,43 0,50 0,55
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VY ckopocHenbIX M CPEAHECHENBIX TI'HOPHIOB
¢ukcupoBasach  HECKOJBKO  MEHbIIAas  4YuCTas
NPOJIYKTUBHOCTB (poTOCHHTE3a. O1HAKO Oe3 OpOLIeHUS
pa3HUIa B YHCTOH NPOJYKTHBHOCTH (POTOCHHTE3A Yy
ruOpugoB pasznuuHbix rpynn @AO umena ropasno
OoJsipliee 3HAa4YEeHHE. OTO CBSI3aHO C TEM, 4YTO Yy
MO3IHECTICNBIX THOPHUAOB, HECMOTPS Ha OoJjbliee
KOJIMYECTBO JIMCThEB Ha pacTeHnu (21-22 mmcra y
mo3nHeceNnbIX mpoTuB 13-14 y paHHecHenbXx), B
YCIIOBUSIX 3aCyXH1 CHIIBHO 3aTOPMaXKHBAJIUCh ITPOIIECCHI
(orocunTE3a B CBSI3U BBICOKHM nx
BOJIONIOTPEOIEHUEM, NTaICHUEM BIIAKHOCTU TTOYBBHI /10
YPOBHSl BJIKHOCTH yBSJaHUS, W B KOHEYHOM
pesynbTate — TOpMOXeHHI0 (QorocuHTe3a. ITO
MOATBEPXKIAeT U TOT (aKkT, YTO BEJIMUYMHA YHCTON
MPOJYKTUBHOCTH (POTOCHHTE3a THOPUIOB KYKypy3bl
ObL1a ropasno Hike O6e3 nosnmBa. boree yem B aBa pasza
OHa CHH3WIAch y mo3gHux rudpumos GAO 340-420
(Poctok, Apabar, Codmus).

PacueTsl 3aBHCHMMOCTH ypOXXallHOCTH 3€pHa
THOpUIOB  KyKypy3bl OT TIIOKa3aTesledl  ducTod
MPOIYKTUBHOCTH (POTOCHHTE3a B YCIOBHSAX OPOLICHUS

MOKa3aJii, YTO CYIIECTBYET CUJIbHAS MOJIOKUTEIbHBIX
CB3b MEXIYy OJTUMHU  moKaszatensmu  (puc.l).
XapakTepHO,  4YTO  3aBHUCHUMOCTh  HE  HOCHT

npsamoiuHeitHoctu. 1lpocnexusaercs onrtumym YIID
(9,87-10,24 1/mM? 3a jeHw), uTO OOECIEYUBAET
YPpOXalHOCTb 3epHa TMOPHIOB KYKYpy3bl B YCIOBHUIX
opomenus 15 - 16 1/ra.

3aBHCHMOCTh YpPOXKaHHOCTH 3€pHa THOPHUIOB
KyKypy3bl M YHCTOH NPOAYKTHBHOCTH ()OTOCHHTE3A
0e3 moaMBa HOCHIIA HECKOJIBKO JAPYTYIO 3aBUCHMOCTD
(puc. 2). Xors xo3QOUIMEHT KOppeIAIUd U
JETEpMHUHAIN UMET JOBOJIBHO BBICOKOE 3HAUCHHUE, HO
MaKCHUMYM YpOXXallHOCTH JIOCTHraeT IpH YpPOBHE
4KCTOl MposyKTHBHOCTH (oTocuuTe3a 6,0 — 6,5 1/m 2
3a JIeHb, YTO TOPa3/10 HIKE M0 CPAaBHEHHIO YCIOBHAMHU
oporreHusi. COOTBETCTBEHHO U YPOBEHb YPOXKAHOCTH
3epHa Ipu 3TOM cHinkaercs 1o 3,0 — 3,5 1/ra. [TosTomy
IUIsl OOTapHBIX yCIOBHIT OoJjiee MpHeMIIeMbl THOPHIBI
CO CPEIHUMH ITOKA3aTEISIMUA YUCTOH MPOIYKTHBHOCTH
¢orocurTeza (6,0 6,5 /™M 2 3a neHB), HO
rapaHTHPYIOMIKE YpoxaiHoCTh 3epHa 3,0-3,5 1/ra.
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VYporkaitHOCTh 3epHa, T/Ta

Puc. 1. [lonunomuanvHas Mooenb 3a8UCUMOCIU YPOACAUHOCIU 3ePHA 2UOPUOO8 KYKYPY3bl U YUCTOU
NPOOYKMUSHOCMU POMOcUHmMe3a npu KaneabHOM OpouleHUY
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VYpoxaifHOCTb 3epHa, T/Ta

Puc. 2. [lonunomuanvnas mooensb 3a8UCUMOCMU YPOACAUHOCMU 3ePHA 2UOPUA08 KVKYPY3bL U YUCTOL
nPoOyKmusHocmu pomocunmesa 6e3 opouieHust

Bornee MIPOTUBOPEUHBBIC 3aBUCHMOCTH
YCTaHOBIICHBI B YCJIOBHSX OPOIICHHS M OOTapbl MEXKIY
YpOXXKaWHOCTBIO 3€pHA W MPOAOIDKHUTEIBHOCTHIO
MIepHO/Ia BETECTallHH.

BBIABICHO CHIIBHOE OTpPHUIATENHHOE BIHSIHUE
NPOJODKUTENFHOCTH  TIEpHOJa  BEreTallik  Ha
YpOXKalHOCTh 3epHa KyKypy3bl Ha Oorape (puc. 3).
IloBeimenne mepuoma Beretaimu cBepx 105 muel
MNPUBOAUT K PE3KOMY CHIDKEHHIO YPOXKaWHOCTH.
ITosTOMy I HENOJIMBHBIX YCJIOBHHA 3acCyNUIMBOH
Crenn HEOOXOTUMO MOJAOUPATh TMOPHUIBI KYyKYpPY3bl,
NpEeXIe BCEro Ha MOKa3aTelsiX TPYHIBl CIIEIOCTH
(DPAO He 6omee 250).
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B ycnoBusx opolieHWs KpuBas 3aBHCHMOCTH
ObUTa TIPOTHBOIIOJIOKHOW HAampaBieHHOCTH (puc. 4).
YpoxkalfHOCTh 3€pHa CTPEMHUTEIHHO BO3pacTaia C
TOBBIIICHUEM  INPOJOJDKUTENBHOCTH  BETETalluy
THOPUIOB KYKypy3Bl (r 0,909). MaxkcumanbHas
ypoxxaitHocTh 3epHa (15-16 T1/ra) Habmromamace y
rHOPUIOB C BEreTaluoHHBIM nepuogoM 119-122 nus.
3710 MoATBEpXKIAeT TOT (aKkT, YTO B YCIOBHSX Iora
YKpauHbl JTUMUTHPYIOIIUM (HaKTOPOM ypOKaHHOCTH
3epHa KyKYpPYy3bl SIBJISIETCS HEJI0CTaTOYHAS
BJIAr000ECIIEYEHHOCTh II0CEBOB. TeIIoBble pecypchl
HE OTpaHMYUBAIOT BO3MOXKHOCTH HCIIOJB30BaHUS
THOPHUI0B KYKYPY3bI C IIPOAOIDKUTEIHHOCTBIO IIEPHOIa
Bereraruu 130-140 gueii (PAO 500-600).

2,5 3 3,5

VYpoxaltHOCTB 3epHa, T/Ta

Puc. 3. llonunomuanvhas Mooens 3a8UCUMOCIIU YPOHCAUHOCTIU 3ePHA 2UOPUO08 KYKYPY3bl U
NPOOONIHCUMENTbHOCIU Nepuood gecemayuu 6e3 opoulenus
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VYpoxxaiiHOCTB 3epHa, T/Ta

Puc. 4. [orunomuanvuas mooenb 3a8UCUMOCIU YPOAICAUHOCMU 3ePHA UOPUO0E KYKYPY3bl U
NPOOONNCUMENbHOCIU NEPUOOA 8eemayuy nPU KaneasHoM OpouleHuU

B tab:1. 2 npuBeeHa ypoxaitHOCTb COBPEMEHHBIX
rHOpPHIIOB KYKYpYy3bl B 3aBUCHMOCTH OT cIoco0a
MOJMBAa ¥ BJIArOOOECIIEYEHHOCTH B YCJIOBHSX

3acynuiMBoil cremu Ha Tepputopun KaxoBckoro
OpOIIaEMOT0 MacCHBa.

Tabmuma 2

YpoxkaiinocTh 3epHa (T/ra) rHOPUAOB KYKYPY3bl IPM Pa3IM4HbIX cI0c00aX N0JIUBA U 0e3 OpoLIeHus
(2017-2019 pp.)

DA bes Tous Kanenpnpl | BHyTpunouBeHHbI Koaddumment
I'ubpust OpOLIEHH | JOKIEBaHHE N o .
o 4 . it mosuB it monuB 3aCyX0yCTOHYMBOCT
u
CrenoBuii 190 3,28 11,24 11,46 10,68 0,29
ITuBuxa 180 3,05 11,04 11,21 10,81 0,28
CKaH‘;IBCI’K“ 290 | 257 11,34 11,41 10,12 0,23
XoTHH 280 2,74 11,63 12,47 12,19 0,22
Kaxoscpknii | 380 2,13 12,10 13,22 12,65 0,17
Pocrox 340 2,35 12,22 14,15 13,74 0,18
Apabat 420 1,81 13,14 15,23 14,21 0,13
Codus 420 1,92 13,43 15,78 14,81 0,13
HCPos 0,25 0,32 0,41 0,34
YcranosneHo, uto THOpuAel DPAO 180-290 TOAMOYBEHHBIM OPOIICHHEM YMEHBIIWI YPOKAHHOCTD
(Crennoii, IluBuxa, CkanoBckmit) xots u Ha 0,84 um 0,28 T1/ra, 9TOo CBsA3aHO C OOJBIITUMH

chopMHpOBAIM  MEHBINYI0 YpPOKAWHOCTh, OJIHAKO
UMenu HauOOJNBIIYyI0 CTAOMIBHOCTh NMPH Pa3IMIHBIX
crocobax mosmBa B mnpenemax 10,12-11,46 T/ra.
VYpoxxaltHOCTh 3epHa THOPUIOB ObLIA MaKCHUMalbHOU
6e3 opomenns 3,28 u 3,05 T/ra, 4TO yKa3bIBaeT ra ux
BBICOKYIO 3aCyXOYCTOIUMBOCTh. Mcronbp30BaHne 3THX
THOpPHU/IOB 1esnecoodpasHo B YCIIOBHSAX
BOJIOCOEPEraronX peXKUMOB OPOILIEHHUS HA TTOJIMBHBIX
3eMJSIX C HHU3KHM THAPOMOAYJIIEM H Ha OOTapHBIX
MaCCHBaX.

Cpemun  THOPHIOB  CpemHEpaHHEH  TPYIIBI
cnenoctd (PAO 280-290) myume ypoxkalfHOCTBIO OBIT
rubpun XotuH (PAO 280) HezaBUCHMO OT crocoba
nosiusa. ITpu kaneapHOM OpOILIEHUS €r0 YPOKaiHOCTh
cocraBuina 12,47 t/ra. IlosmB HOXKIEBaHHEM M

BO3MOXHOCTSIMHU OTIEPaTUBHBIM YBIQKHCHUEM
MOBEPXHOCTHOTO CJIOS TIOYBBI TIPH  KaleJIbHOM
OpOIIEHNH B KPUTHYECKHWE TIO 3acyXe MEepPHOIbI
BEreTaIum.

I'mbpunsl cpennecnenoit rpymnmnsl KaxoBckuit u
PocTok Taxke UMenn camylo BBICOKYIO YPOKaHHOCTb
3epHa IpH KareJIbHOM opomenuu - 13,2 u 14,15 T/ra.
YMeHbIICHHE YPOXKAWHOCTH TPH APYTHUX CIIOCO0ax
nosimBa coctapisio ot 0,41 mo 1,93 1/ra. HanbGosmbinee
MPEUMYIIECTBO  KaleJIbHOTO  crmocoba  IMoJiuBa
3a(pUKCUPOBAHO B CPEIHENIO3THUX THOPUIOB ApabaT u
Codwust, mpu KOTOPOM YPOXKAMHOCTH AocTHraa 15,23 u
15,78 T/ ra. Ypoxaiinocts Obu1a 60s1bme Ha 1,02 - 2,35
T/Ta TIO CpPaBHEHUIO APYTHMHU CIIOCOOAMHU IIOJIMBA.
Taxkas peakmus cpeaHeno3aHux TuopuoB ¢ ®AO 420
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- 430 oObsicHsIeTCST TeM, 4YTO BOAONOTpEOIICHHE
rHOpUIOB C OoJiee [UIMTENBHBIM IEPHOIOM BETeTalluu
Ha 70-80% obOecneuynBaeTcss MHONMBHON Bomod. B
MEPUOJT MAKCUMAaJIbHON 3BANOTpaHIHUPANUU (HEOJb-
aBTyCT) CyTOYHOE BOJONOTpeOICHHE OCeBa KYKYPY3bl
B 3acymuinBoil crenu npesbimaer 100 m%/ra u takoe
KOJIMYECTBO BOJBI CKETHEBHO MOXET IPEIOCTaBUTH
KamenpHOe — opomeHwe. [lommB  mokaeBaHHEM
YCTaHOBKaMH ()POHTAITBHOTO WIIA KPYyTOBOTO JIEHCTBUSA
(nonusHas HopMa 350-400 m%/ra) MoxeT obecrneduTs
OUYepeHO MOJIMB ¢ MUHUMAIEHBIM CPOKOM 4-5 CYTOK,
YTO MOJXKET 3aJIepXKaTh CPOK IMOJIHBA H, KaK CIEICTBHE,
Hapyuiaercs ONTUMAajbHbINA IOJUBHOU pexxuM. Ilonus
MOANOYBEHHBIM CIIOCOOOM  OCYIIECTBISIETCS ITyTEM
3aKJaJK{ TOJMBHOW JIeHThl Ha riayouny 30 cm
npoduis MOYBBL. YBIIAXKHEHHE TOBEPXHOCTHOTO CJIOS
MOYBBI  OCYIIECTBISIETCSl  Onarojapss — IMOJHSATHIO
MOJIMBHOM BOJIBI 10 KaIIWJUIIPHON KaliMe, 4TO TaKKe He
obecrieunBaeT ONTUMAIFHBIH YpPOBEHb YBIIAXKHEHUS
MOBEPXHOCTHOTO cJ10s1 mo4Bkl 0-10 cMm.

Camas HH3Kas ypOXKAWHOCTH 3epHa THOPHIOB
HaOromanack 0e3 opomeHus. PazHuma yposkaiiHOCTH
cocraBmia 7,85-12,75 1/ra (tabmn. 2). HabGmromamach
YeTKasi 3aBUCUMOCTh YCTOWYMBOCTH K 3aCyX€ U IPYIIIIbI
CHENIOCTH THOpHUI0B. MakcuManbHas ypOKaiHOCTb
0e3 monmBa Obula 3a)MKCHPOBAHA Yy paHHECIIEINBIX
rudpunoB Crennoii u [Tusuxa (3,53 n 3,28 1/ra) B 2018
rojy, KOTOpbIH ObUT 32  ocagkamMu  Ooiee
OnaronpusTHEIM. MUHHMalbHas YpOXKaiHOCTH 0e3
OpOIICHHS HaOIIOANach B CPEIHETIO3THIX THOPHIOB
Apabat u Codus - 1,36 u 1,45 1/ra.

Hamnbonee 00BeKTHBHOM U JOCTOBEPHON OLIEHKOM
BO3JCUCTBHUS 3acyXH Ha THOPHIOBI MOXET OBITH
COOTHOIIICHHE YPOKAHHOCTH WX HA MPUPOJHOM (poHe
YBIQXXHEHUS " npu ONTUMAITLHOM
BrnaroobOecnedeHHoctn.  CpaBHeHHE  TOKaszaTelel
YpOXKaHOCTH Ha JBYX (DOHAX SBISETCS KpPHUTEpPHEM
CTETIeH! yCTOMYMBOCTH THOPUAOB KyKypy3Hl K 3acyXe
(xoadduient 3acyxoycroiunBoctr). Koapduipent
3aCYyXOYCTOMYMBOCTH OBUI  CaMbIM  BBICOKUM Yy
paHHECHENBIX U cpeqHepaHHuX rudpunos - 0,22-0,29.
KoaddunmeHT 3acyX0yCcTONIHBOCTH PE3KO CHIDKAIICS
C pOCTOM TPYIIBI CIEJIOCTH THOPHIOB U OBLI
MUHHMaJBHEIM Yy THOpuaoB Apabatr u Codwus - 0,13.
OnHako, B 3THX THOPUIOB OBLIa 3a(UKCHPOBAHA camast
BBICOKas ypOXKAMHOCTH 3€pHA TPU  KaleIbHOM
opomiernu - 16,04 u 16,43 1/ra COOTBETCTBEHHO. DTH
TUOPUIBI HMEIOT HaMOOJIBIITHHA HOTEHITAAN
YPOKaHHOCTH M CHJIBHYI0O  TE€HOTHI-CPEOBYIO
PEaKIHIo Ha BIAro00ecIe4eHHOCTb.

J1s mosrydeHust BRICOKMX M CTa0MIIBHBIX YPOXKAeB
3epHa KyKypy3bl B KaXKJIOM XO3SHCTBE OpOIIaeMON
30HBI 3acynurBoii Ctenu HEOOXOIUMO UMETh CIIEKTP
THOPHIOB, WMEIONINX pa3IMYHBI TUN PEaKknud Ha
CIIOCOOBI IIOJIMBA U YPOBEHB BJIAro00eCIICUeHHOCTH.

BeiBoasl. CoBpeMeHHBIE THOPUIBI KYKYpPY3HI,
CO3JJaHHBIE [UISl YCJIOBHUI OpOLIEHHS, HEOOXOIMMO
MPEOCTAaBIATh IPOM3BOACTBY C OIpPENeICHHBIMHU
napameTpamMu TEXHOJIOTHIECKUX TpeOOBaHUH.
Oco0eHHO 3TO KacaeTcs pPEeXHMOB OpPOIICHUS U
crioco0oB mosmBa. IIpoBeneHHbBIE UCCIEIOBAHNSA TPHU
pa3nuYHBIX crocobax mommBa M 0e3 OpOIIeHHs B

ycnoBusix 3acyuuuBoit Crenu YKpauHbl MO3BOJIHIN
MIPEOCTaBUTh MPOU3BOJICTBY apamMeTpsI
aJalTUPOBAHHOCTH  ONPENENEHHBIX THOPUAOB K
KOHKPETHBIM arposKoJIOTHYECKUM u
TEXHOJIOTHYECKHM YCIIOBHSIM.

I'mOpuapl KyKypy3bl HMEIH CaMyl0 BBICOKYIO
YpOXKalfHOCTh 3€pHA IIPH KaleJIbHOM OpOIICHHU.
YMeHbIIeHHEe YPOXKAWHOCTH IPYTHX CIIOCOOOB IOJINBA
cocraBisiio or 0,41 mo 2,35 t1/ra. HaubGonbiaue
MperMyIecTBa  KameJpHOro  cmocoba  ImosmBa
3a(pUKCHPOBAHO B CPETHETIO3THAX THOpUIOB ApabdaT n
Codmst, nx ypoxkaitHoCTh coctaBmia 15,23 u 15,78 1/ra
u Obuta Gonbiie Ha 1,02 - 2,35 1/ra mo cpaBHEHHUIO C
JPYTHMH CIIOCOOAaMHU IT0JIHBA.

B YCIIOBUSIX OpOIICHHS HEeo0X0oauMo
UCIIONIb30BaTh THOPUABI KyKYpy3bl C TCHETHYECKH
3anporpaMMHpPOBAHHON peakiueldl Ha ONTHUMalbHbIC
YCIIOBHS ~ BHIpAIIUBAHUS  (ONTUMANBHBIA  PEXAM
BIQXHOCTH TOYBBI W MHUHEPANBHOTO TIHTAHUA).
Hapymenue BIIAr000eCIe4eHHOCTH TIOCEBOB
KYKypy3sl TIPHBOIUT K 3HAYUTEIBHBEIM TIOTEPSM
YpOXKalHOCTH  3€pHa, OCOOCHHO y THOpPHAOB
MTO3/THECTICTIBIE TPYIIIIEL.
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Kapaoamuvip Azamam Illvinéonamynsl
Kypenkeesa I'ynvnap Typoanueena

ITPOM3BOJICTBO MOJIOKA KAK BU3HEC. UTO SIBJSAETCS KJIIOYEBBIMUA ®AKTOPAMU B
JAHHOM OTPACJIHN, KAKME TOKA3ATEJM M HOTPEBHOCTH PBIHKA, OB AHAJIN3 U
BYJYIIEE JAHHOM OTPACJIH.

Mo/10K0 — 3T0 BaskHeH Uil NPOAYKT B pAllMOHE
NMUTAHUS  4YeJioBeKa, OHO SBJISIETCA TOBapOM
TOBCETHEBHOTO YIMOTPEONIEHUs, a TaK e SBISETCS
OCHOBOHM i1 OOJIBIIIOTO KOJMYECTBA MOJIOYHBIX U
KHCIIOMOJIOYHBIX TPOAYKTOB, TaKWX Kak: TBOPOT,
CIIMBOYHOE MacJio, CMeTaHa, ChIp, HOTypT, Keup u T.1I.
Ecmu B3sTh KazaxcraHckue naHHBIE, TO OTpeOIICHUE
KOpPOBBETO MOJIOKa, COCTaBisgeT mnopsaka 95% or
00IIIer0 KOMYECTBa, MOTPEOIIIEMOTO HACETICHAEM.

Pacrer cmpoc Ha MOJIOKO ¢ OOJbIIMM
coJep:KaHHEM €eCTeCTBEHHOr0 :Khupa W OeJka.
CoBpeMEHHBIC ~ MOJIOYHBIE  3aBOJBI  IONyYaroT
XOPOIIYIO pUOBLTH Ha MIPOU3BOJICTBE
WHHOBAIIMOHHBIX MOJIOUYHBIX TPOAYKTaX, K MPUMEPY:
MOJI0KO 0¢e3 1akTo3bl 70 30%. I{eHbI Ha MOJIOKO ceifuac
Ha MOABEMe, €CIIM CPaBHUBATH C TOCICIHUMHU TPEMS
ronamd. OCHOBHOE BIHUSHHE Ha IIEHY MOJOKa
OKa3bIBAIOT Pa3INYHbIE (PAKTOPHI TaKWe Kak: IEHBI Ha
KOpMa, 3aTpaThl Ha pabodyro CHIIy, 3aTpaTtbl Ha
coliep)KaHue, KaTaKJIU3Mbl, YPOXKaWHOCTb C€30Ha W
arpapHasi MOJIUTHKH.

W3 — 3a reorpau4eckoro pacIoyOKCHHS, H
OorarcTBa MPHPOIHBIX pecypcoB KazaxcraHa, maer
3HAYNTENbHBIN TTOTCHIIHAI Pa3BUTHIO
KUBOTHOBOJICTBA, COOTBETCTBEHHO W TPOU3BOACTBO
Moyioka. TeM BpeMeHeM B JIpYyrUX CTpaHax
HaOmromaeTcst  pocT — MOTpeOJIeHHe  MOJIOYHBIX
npoayktoB, Ha mnpumep B CHIA morpebrenue

MOJIOYHBIX TIPOYKTOB BBIpOCIIO Ha — 2,7%, B Kurae Ha
—7,6%, 8 EC Ha — 1,8%, B Uuauu Beipocio uHa — 3,3%,
a B IOAP na — 8,2%.

B npou3BoacTBEe MOJOYHBIX NMPOAYKTOB, ISl
odecrieyeHHsi KavecTBa KOHEYHOI0 TMPOAYKTA
Ba)KHEHIIYI0 POJIb MI'PaeT camMo ChIpbe, TO €CTh
MOJI0KO. J{71s1 10OBIYM Ka4eCTBEHHOTO MOJIOKA CIIEyeT
COOJIIOIaTh CIIETYIONINE KPUTEPHH:

CenexnponHast pabora  uis
Ka4eCTBEHHOTO MPOyKTUBHOTO CTaja.

OOGecrieunTh cTajfa IOJHOILEHHBIMH KOpMaMu,
COOTBETCTBYIOIIIEE IOCHNE, M MPHUMEHEHHE KOPMOB C
OHMOJIOTHYECKUMH JT0OaBKaMH.

HpI/IMer{TB COBPEMCHHBIC JUINTCIIBHBIC
YCTaHOBKH, CHCTEMY (WIBTpAIlMH MOJIOKa, OCHAIIATh
OXJIAAUTECIIAMU U €MKOCTAMHU JIsI XpaHCHHUSA CBIPpOTO
MOJIOKA.

3HaTh Bce TpeOOBaHMs, COOIIOIaTh HOPMATHBHBIE
JIOKYMEHTHI, & TaK XK€ OLEHKH ero MoKa3aTeyeH.

CoOumofaTh BCe yCIIOBUSI XPaHEHHUS], B TOM YHUCIIE
U CPOKH, NpaBWIbHAs TPAHCIOPTHPOBKA MOJOKA Ha
MOJIOYHBIE 3aBOJIBI.

OOecrieunTh IyHKTHI NIPUEMa MOJIOKa, 10 BCEM
CTaHIapTOM, Juisi cOopa ChIpbS OT YaCTHBIX JIMII U
(hepmepos.

PazpaboTtaTs 1 BHEAPUTH B IPAKTHUKY PACUETOB

JoJst MoJ10Ka, JOCTAaBISHHOTO Ha nepepaboTKy,
B 00meM o0beMe MPOM3BOACTBA B CPEIHEM IO MHUPY

(dopMupoBaHUL
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cocraBimsier 62%, Torga Kak OJTOT IOKa3aTelb B
Kazaxcrane Bcero 27%. Kax mokasbBaeT IpakTHKa,
nepepalaThbIBalOIIne MPEANPUSATHS CBIPOTO MOJIOKA
HepeHTa0OenpHBl B OOIIeH Macce, uM TpeOyercs
ONTHMU3AIHS Ce0ECTOMMOCTH.

JoJst kopMoB B cebecronmocTH cocTasiseT 40 —
60% B EBpome, a B apuaHBIX cTpaHax 3Ta nudpa
coctaBisger 70 — 90%. 3arpartsl Ha cogep)kaHus, U B
OCHOBHOM Ha KOPMJICHHE, HAIPAMYIO CBA3HO C
yIpaBIeHUEM (bepMoii. 3anor
KOHKYPEHTOCIIOCOOHOCTH TaHHOH OTPAciu SIBISIETCS
ce0ecTONMOCTb, 1 KOHEYHO K€ Ka4eCTBO NMPOAYKIIHH.
B Kazaxcrane cebecTonMOoCTh MoJIoKa cocTaBisieT 19
noitapoB 3a 100kr Mojoka, 4TO HECPaBHHUMO CO
ctpanamu EBponsl, CeBepHoil u FOxHOM AMepuku.

HecMotps Ha TO, 4TO Hallla cTpaHa MPaKTUYECKH
MOJIHOCThIO ~ oOecnieyuBaeT  ceOs  OCHOBHBIMHU
MPOIYKTaMH IIMTaHUS, HO Ha PHIHKE €IIe COXPAaHMIIACH
MMITOPTO3aBHCHUMOCTB 1O HEKOTOPBIM BHAaM TOBapoOB,
K TpHMepy: MICO NTHIBI, caxap ¥ MOJOYHBIC
MPOIYKTHL. DTO SIBICHNUE OOBACHACTCS ONPENEICHHBIM
HabopoMm mpuumH. M3-3a HeZmoOCTaTKa KPYIHBIX |

cpemHHX TnpodeccHoHANBHBIX (epM B CTpaHe,
TOPMO3UTCSl MAacIITaOHOE MPOM3BOJACTBO MOJIOKA M
MOJIOYHBIX MPOAYKTOB. Bens B L[eJIOM

KHUBOTHOBOJICTBO, a TeM 0oJee MPOU3BOJACTBO MOJIOKA
— 3TO LEJI0E UCKYCCTBO, IOJA KOTOpOE MHOABOAUTCS
OTPOMHasl U CII0KHast UHPPACTPYKTypa.

OcHoOBHEIE KpuTepumn I pa3BuUTHUsA
JKHUBOTHOBO/JICTBaA H IMPOU3BO/JICTBA MOJIOKa
ABJAIOTCHA CJIeayronmue:

Huzkas ce0eCcTOMMOCTh 3aroTOBKH,

MIPOU3BOJICTBA KOPMOB

CoOnroieHre TEXHOJIOTHUH COJICPXKaHHS CKOTa U
BBICOKMM T€HETUYECKHI MOTEHIIMAI dKUBOTHBIX

Hanuuue peiHkoB cObITa

Jasi pa3BuTHsT B CTpaHe 3KHBOTHOBOJCTBA
MOJIOYHOI'0 HANIPAaBJIeHUS SIBJIAIOTCS CJIeAyIolme:

Pabora 20TH KpymHBIX MOJOYHO — TOBApPHBIX
(hepM MPOMBIIIIIEHHOTO TUMA, ¢ MomHOocThio 1 200
JIOWHBIX KOPOB B KaxIoM, mim obmiei mudpoit 24 000
JIOHMHBIX TOJIOB.

Pabota 2 000 MUHH MOJIOYHO — TOBAapPHEBIX (epM,
conepxanreM B HuX 187 000 goHHBIX TOJIOB, ¢ 0OIINM
ynoem 689 000 TOHH MOJIOKa B TOI.

MogepHu3alss © = YBEJIWYCHHE  MOITHOCTH
CYIIECTBYIOIIMX KPYIHBIX M CPEJHUX MOJOYHO —
TOBapHBIX PepM, Ha KOTOPBIX POCT JIOHHOTO MIOTOJIOBHE
coctaBUT 23,3 TBIC. TOJOB, YTO YBEIWYHUT OOBEM
npou3BoACTBa MoJioka Ha 74 000 ToHH.

VYBenuueHne MPOIYKTUBHOCTH  HMMEIOIIETOCs
MOTOJIOBbSI W O00BEM MPOU3BOJUMOTO CBHIPhS B
CEJIbXO3KOOMEepaTuBaX W B JIMYHBIX TOJCOOHBIX
xo3sicTBax Ha 750 000 TOHH.

Habnronenne 3a PBIHKOM MOJIOYHOI
NPOAYKLIHMH I0KAa3a10, uTto B mpojaxu 1o 80%
MOJIOYHOHM MPOAYKIMH UMIOPTHOIO MPOM3BOJACTBA, K
TOMY K€ OHa HE BCETJ]a COOTBETCTBYET TEXHHUECKOMY
perJaMeHTy TaMOXXEHHOTO coro3a. B mpomaxke Ha
MPIIaBKax B YaCTHOCTH MOJIOKO U3 CYXOT0 MOJIOYHOTO
nopomka. CebecToMMOCTh  MOJIOYHOTO — ITOPOIIKA

JlelIeBie, Mo 9TOMY, MPOU3BOAUTEIN CYXOTO MOJOKa
HMMEIOT BO3MOKHOCTh IEMIIMHT'OBATh HA PHIHKE.

B pe3yabraTe BHeApeHUs LeJeHANPABIEHHON
arpapHoii MOJIMTUKHU Kazaxcranckum
MPaBUTENILCTBOM, 3aMETHBI CIBUTH B  CTOPOHY
YBEIMYEHUS! B OTPACIM MOJIOYHOTO CKOTOBOJCTBA U
MIPOAYKTUBHOCTH KUBOTHBIX.

3a mocrieaHne TATH JIET, 0 JTaHHBIM ATEHTCTBa
PecnyOmmkn KazaxcraH mo cratuctuke, HaOmOgaeTcs
CYIICCTBEHHOE YBEIMUYCHHE IIOTOJIOBBS IUIEMEHHOTO
MOJIOYHOT'0 cKoTa, Ha 23,1%. Tak ke oTMeyaeTcs B
HAay4YHBIX JKypHajlaX, YTO MOBBICHJIACH MOJIOYHAsS
MPOJYKTUBHOCTh KOPOB B IIJIEMEHHBIX XO3SHCTBaXx,
Kyaa ObUIM 3aBe3¢HBl JKUBOTHBIC 3apyOe:KHOMH
cenekiuu. Ha 10ro-BocToke cTpaHbl, MO JaHHBIM
YYEHBIX — CEJICKI[MOHEPOB, OBUIO BBIBEICHA HOBas
mopoJa MOJIOYHOTO HampaBiieHus: «Ak — blpbicy,
JOCTHUTJIH OHH OTO TIIyTeM CKpPEUIMBAaHUS OBIKOB
[IIBeuko¥ mopoabl ¢ KOpoBaMU AJaTayCKOW MOPOABL.
BriBenennas mnopoma «Axk — blpeic» B mepuon
naktauuu B cpegeM gaet 5000 — 5500 nutpoB MoI0Ka
¢ xupHOocThiO 3,8%. A Ha Bocroke Kasaxcrana
CKpecTHII OBIKOB KPAacHO — MECTPOH TOJIITHHCKOW U
alpIIMPCKOM IOPOJ € KOpPOBaMHM CUMMEHTAILCKON
mOpOJbl, B HTOTC amnpoOMpOBaHA HOBas MOPOJA
«EpTthIc» co cpeanem ynoem 5200 — 5600 nutpoB npu
KHUPHOCTH MoJoka 3,8 %. B nentpansHom Kazaxcrane
C HCIMOJNb30BaHUEM OBIKOB TOJINTHHCKON MOPOJBI U
KOpOBaMH YEPHO — MECTPOH MOPOIBI anpoOHpOBaIU
HOBBIM TUn «IIpunmumckuii», co cpeiHeM yIOoeM B
nepuoy naktamuu 5000 — 5200 nautpoB MoJoKa, c
KUPHOCTHIO 3,7 — 3,8%.

Ho pannbiM 3kcnepToB EADC o B3aumHOH
TOProBJIe, OOBEM HKCIOPTa MOJOYHBIX IIPOTYKTOB
Halled cTpaHbl Ha  Teppuroputro  Pocculickoit
Oenepani B mepecueTre Ha MOJIOKO cocTaBisier 20
THICSIY TOHH, a Poccust sxcnoptupyetr B Kazaxctan B
nepecyeTe Ha MOJIOKO ropsiaka 300 ThICAY TOHH.

Jdannble  anaguza  MoJo4HOro  corw3a
Ka3zaxcrana (MCK), uTo ppIHOK B JaHHOM CETMEHTE
y)K€ MHOTO JIET IIOKa3bIBaeT POCT IMOTpeOIeHHnEe B
cpenieM Ha 5,2%. B Kazaxcrane nuaepamu 1o
MPOU3BOJICTBY MOJOKa CTAaHOBATCS BocTowno —
Kazaxcranckas, Typkecrtanckas W AJMaTHHCKas
oOmacThe. 3a MOCHEOHUI TOx B ITUX 00JacTsaX OBLIO
npousBeneHo nopsaka 750 Teicsid u 805 ThICAY TOHH
MOJIOKa. A 1O JaHHBIM MUHUCTEPCTBA CEIBCKOTO
XO3SMCTBA, 3a TMPOLUIBIA TOX B CTpaHe OBLIO
MPOU3BEACHO OKOJIO 5,5 MJIH TOHH MoJioka, 80% or
3Toro oObeMa OBUIO TPOM3BENCHO B JIMYHBIX
MOABOPHBIX  Xo3sKicTBaX. OT obmero oO0bema
MPOU3BOJICTBA JOJs TepepaboTku coctaBisieT 35%
(1,68 mutH ToHH), a 00BbEM 3KcHOpTa cocraBisieT 54,8
TBICSIY TOHH, C (PO 574 THICSYN TOHH UMEET 00bEM
HMIOPTa, a BHYTPEHHee MOTPeOICHUE MPOAyKTa
cocrasyusier 10,8 MUUIMOH TOHH.

ITo MHEHHUI0 aKajaeMHuKa HAH PK
CyuaeiimenoBa  JKenucOexka  KymaraameBuua,
MoKa3arean 00beMOB MOJIOYHBIX MPOIYKTOB UMITOPTA
u 3kcnopta B KazaxcraHe CHIBHO pPacxomsTcCs, ¢
OONBIIMM ~ TIEpEBECOM B CTOPOHY  HMIIOPT.
ITocnencTBust TOTO YTO UMITOPT MOJIOYHBIX TIPOAYKTOB
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JIaBUT Ha ToBaponpoussoaureneit Kasaxcrana, Bropsie
BBIHY>K/JICHbI CHIKATh 1ICHBI HAa TOBAp OT€YECTBEHHOIO
NPOM3BOJICTBA, @ KOHEYHBIE IOTPEOMTENN MOTYT
CTOJIKYTCSI C YXyAILUCHHEM KadecTBa ToBapa. bynr
BBIHY)KJICHbl IOKyHaTb MPOAYKLUUIO HMMIOPTHOTO
MPOUCXOXKACHUSL.

B AnmartmHCKOIT 007acTH  (PYHKIHOHHPYIOT
nopsiika 15Ty mpeAnpusaTHii Mo mepepadboTKe MOJIOKa,
C pasNUYHBIMHM YPOBHAMH MOIIHOCTH. B ropone
AnMaTel Ha TIOTPEOMTENBCKOM pBIHKE paboTaroT
npeanpustast: AO «®DynMacrtep», TOO «Panmbex
Arpo», AO «AIIK Amam» u TOO «Cwmak». Tem
BpPEMEHEM PECypCHBII MOTeHIual ceIpbs Tanrapckoro,
Wnmiickoro u  EnOekmmka3aXxckoro  paiioHOB
coctaBisieT 62,38 — 107 ThICSY TOHH roj B OOIIEM.
Bonbire BO3MOXKHOCTH NOCTAaBOK ChIpbs nMeeT AO
«DynMactep» ¢ 170Tbl0  CceTBIO  XO3SHCTB, B
Anmatunckoit, Typkecranckod u IlaBnomapckoi
obmactax. C MpOM3BOACTBEHHON MOIIHOCTBIO 110 45
TBICSIY TOHH MOJOKa B TOX, HpPEANpPUATHE
nepepabaTbiBaeT Imopsiaka 38 THICAY TOHH CHIPBS
exeronHo. Ha BTopom Mecte B pernoHe mo odonemy
3arOTOBKH W TiepepadoTku Moioka Haxomurcs TOO
«PanmbexArpo», ¢ MOIIHOCTBIO TepepaboTku a0 17
Thics4 TOHH Mojioka B roa. Jomas TOO «Anam»
cocTaBIeT He 0oJiee 5 ThICAY TOHH MOJIOKA €XKEroJHo,
ocTalbHble KOMIAHUH NepepadaThIBalOT 3HAYUTENBHO
MEHBIIE CHIPbS COOTBETCTBEHHO 3aHMUMAIOT HIDKHUE
MO3UILIMHU B IPOU3BOJICTBE MPOIYKIIHH.

Ba:kubiM moxa3zaTessiM SIBJIsIeTCS YPOBeHb
noTpedIeHNsI MOJIOYHOI mpoaykuuu. Habmonaercs
POCT MoKazaTesst MOTpeOJICHNS MOJIOKa, B J[Ba pasa, 3a
nocieqare 10 -15 yer, XoTs HOpMa MOTpEOICHU
NpOJIyKTa BCE JKE OCTaeTcs HIKE B TpHU pasa.
MenauiuHckast HopMma norpetneHus cocrannser 340 kr
Ha OJHOTO YejoBeka B roj. Ilpu TakoMm Temme pocra
noTpebIeHus, MPUOIIKEHHON K MEAUITMHCKON HOpME,
OopueHTHPOBOYHO K 2022 roxy, TO NpH YCIOBHH U
MOMOIIIM TOCyAapcTBa JacT IIAHC OTEYECTBEHHBIM
TOBAPOTIPOM3BOAUTEISAM /TSl PA3BUTHUS M yKPEIUICHUS
MO3ULMHI B TAHHOW OTPOCIIH.

o pacyeram CyaeiimenoBa KenucOeka
JKymaranueBu4a pacrteT JOXOAHOCTb IPOW3BOJCTBA
MOJOKa. B3s4Tb K npuMepy NpOM3BOIUTENEH C
Ceseproro Kazaxcrana, IOXOom/NpHOBLIL C OIHOM
TOJIOBBI COCTaBMJI 837,62 TEHTeE, nopor
pentabenpHOCTH — 128,32 TeHre, Map KMHAIbHBIN
JIOXOJ] B pacdere Ha 1 Kr Moyoka 6e3 y4era HaJoroB —
0,15 Tenre, 4TO MO3BOJIUIO CHEIATh CIEAYIONINE
BBIBOJIBL:

[Ipennpustie mpu JaHHOM YpOBHE paboTaeT
MPHUOBLTBHO;

HauGonpiryro  70M0  pacxoJOB  COCTaBIISIIOT
KopMa
be3 cyOcuaupoBaHus cO CTOPOHBI I'OCYAapcTBa

ObLIO OBl YOBITOUHBIM

Ilpy nmaHHOM ypOBHE LEH Ha  MOJIOKO
MIPEANIPUSATHIO HE BBITOJHO BKJIAJIbIBAaTh B HOBOE
TIPOU3BOJICTBO. (am3Kas peHTabeIbHOCTD

COOCTBEHHOTO KaIUTAaJa);

[TpekpamaTs TpON3BOACTBO TaK K€ HE BBHITOJHO,
BO3HHUKAIOT YOBITKH B pa3mepe 190,76 Tenre Ha onHy
TOJIOBY.

3akiaroueHue. IlyreM HamakuBaHHS CEIIbX03
yIpaBJIE€HUs] COBMECTHO C IJIEMEHHOH clyxO0oi B
CTpaHe, He0OXOAUMO MOAHATh YPOBEHb MIPOU3BOJICTBA
MoJIoKa. B mocneacTBuu gact BO3MOXKHOCTh MOBBICUTh
pocT MOTeHIHWana MNPOAYKTUBHOCTH IUIEMEHHBIX
KHMBOTHBIX. POCT MOTpeOIeHus: MOJIOYHOM MPOAYKIINU
B KazaxcraHe eXeroiHo cocTasisieT B cpeqHeM 5,2%,
KOTZa PHIHOK MOJIOKA pacTeT 3a IMOJYToJye BCEro Ha
0,85%, 9T0  MNOKa3bIBAET  HU3KHH  YPOBEHb
MIPOM3BOJICTBA MOJIOKa B cTpaHe. CBsi3u ¢ OonbIIOi
pa3HHIEH MEXy MTOKa3aTeNsIMH UMITOPTa M HKCIIOPTa,
OTCUECTBEHHBIE  TOBApPOIIPOM3BOANUTEIN  SBISIOTCS
OCHOBHOIl Macce HEKOHKYpPEHTOCIIOCOOHBIMHM, JUIS
3TOTO HEo0X0aANMO qyeTKas IporpamMma
cyOcuaupoBaHHMsA  3aTpaT  TOBAapONPOU3BOAUTENEH
YTOOBI MTOBBICUTH MPOU3BOIUTENBHOCTE. B Kazaxcrane
B TPU pa3a MeEHbIIE YPOBEHb MOTPEOJICHUS MOJIOKA
UCXOJU U3 MEIUIIMHCKON HOPMBI, CBA3H C 3TUM POCT
MIPOM3BO/ICTBA MOJIOKA OYECHb HU3KHUH.

BobiBOADI. I[J'ISI COOTBECTCTBHUA Tpe6OBaHI/I$IM
KadyeCTBa TamoxxeHHOTO COr034a,
TOBAPOIPONU3BOAUTCIN JOJIKHBI CO6J'I}O,IlaTL
TCXPCTIIaMCHT CORO3a. Ecmm CTporo co 6.]'HOZ[aTL

YCIOBHSA, pErjJaMeHT, M Bce TPeOOBaHUSA TO ITO
NpUBEAET K COKPALICHUIO [IOCTaBOK CBIPhS Kak
MHHMMYM B IISITh pa3, IOCKONBKY IOJABIISAIONIEE
konmuuectBo  JIIIX ~ HE  COOTBETCTBYIOT  3TUM
TpeGOBaHUSM.

C Touxkm 3peHusi OH3Heca, NMPOMBILLIEHHOE
MPOM3BOJICTBO MOJIOKA 3TO:

e He menee 1 ThicsiuM KOPOB B X03s1iCTBE

e [Ipou3BOIUTENHHOCT, HAa OJHY KOpoBy 10
TBICSIY KT

e [IpousBoauTENHHOCTH MOJIOKA Ha | yern./gac. —
250 kr

e Harpy3ka Ha ogHOTO pabdouero - 100 ronos

e KommuecTBOo comarndyeckux kietok — 100
THICSTY/CM3

e baxrepunansHoe 3arps3Herue — 10 Teicsu/cm3
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FUNCTIONAL DIAGNOSTICS OF MINERAL NUTRITION AND YIELD CAPACITY OF SOYBEAN
PLANTS DUE TO THE APPLICATION OF MICRO FERTILIZERS

Anotauis. [Ipencrasneni pesymnprata gocmimkeHs 2017-2019 pp. B ymoax JliBoGepesxnoro Jlicoctemy
Ykpaiau 3 BUBUCHHS BIUIHBY BHECCHHS MiKpOIOOpHB Ha 3a0€3MEUCHICTh POCIHH COi eIEMEHTAMH JKUBJICHHS Ta
yposxaitHicts copty KioTo.

OO0’exT mOCHiIKEHHS — JIaTHOCTHKA Ta MpOIlec OmTUMi3alii (GopMyBaHHS ypOXKaHHOCTI COT 3aJ€KHO BiJ
BHECCHHSI PI3HHX MIKpOJOOpWB Ha XenaTHili ocHOBI. [IpemMmer AOCHiIKeHb — TMO3aKOPECHEBE ITi[KUBICHHS,
JIlarHOCTHKA PiBHS 320€3MeUeHOCTI POCIIMH €leMEHTaMH JKUBIICHHS, BPOXKaHHICTh 3epHa COi.

3a pe3ynbTaTaMu MPOBEJCHUX JOCITIHKEHb BCTAHOBJIEHO, 10 B cepenHboMmy 3a 2017-2019 pp. BmicT
€JIEMEHTIB JKHBIICHHS Ta BPOXKaHICTh coi copTy KioTo Oysiu BUIIMMH 32 KOMITJIEKCHOTO BHECEHHSI MiKPOJJOOpHB
Bykcan Mikpormiant, Bykcan Kom6i [Tntoc Ta Bykcan Aminomnant — 2,78 1/ra. Ha piBHI cepelHbOT0 3HaYEHHS
(2,76 Ta/ra) orpumano Bpoxail 3a BHeceHHs bacgomiap 36 Exkctpa, Como bop Tta Bachomiap 6-12-6.
3acrocyBanns Yara Vita Molytrac 250, Yara Vita Brassitrel Pro ta Yara Vita Universal Bio 3abe3meurin
tdhopmysanHs — 2,65 1/ra. HalimeHtry ypoxkaiiHicTs (2,57 1/ra) copMyBaB BapiaHT Oe3 BHECEHHS MiKpOIOOPHUB.

Summary. The results of the 2018-2019 surveys under the conditions of the Left Bank forest-steppe of
Ukraine on the study of the influence of micro fertilizers on the supply of plants with nutrients and the yield
capacity of Kyoto soybean are presented.

The object of the research is the diagnostics and optimization process of the formation of soybean yield
capacity depending on the application of chelate micro fertilizers. The subject of the research is foliar nutrition,
diagnostics of the level of supply of nutrients in plants, soybean yield capacity.

The results of the research showed that on average in 2018-2019, the content of nutrients and yield capacity
of soybean Kyoto varieties were higher due to the complex application of micro fertilizers Vuxal Microplant,
Vuxal Combi Plus and Vuxal Aminoplant — 2.78 t / ha. An average yield capacity (2.76 and / ha) was obtained
due to the application of Basfoliar 36 Extra, Salt Bohr and Basfoliar 6-12-6. Application of Yara Vita Molytrac
250, Yara Vita Brassitrel Pro and Yara Vita Universal Bio provided the yield capacity at the level of 2.65 t / ha.
The lowest yield capacity (2.57 t / ha) was obtained in the variant without micro fertilizers.

Kurouosi crosa: cos, nosakopenese niodxcugnenus, Mikpoooopuea, YyHKYIOHANIbHA 0IAeHOCMUKA, 8MICT
e1eMEHINIB JICUBTIEHHSL, YPOUCAUIHICTD.

Keywords: soybean, foliar feeding, micro fertilizers, functional diagnostics, the content of nutrients, yield
capacity.

AxTyanbHicTh. Ha cBiTOBOMY arpapHOMy pMHKY  CTpaTEridHO BaXKIMBE 3HAUYEGHHS Yy 3ale3medeHHi
cosi BKe 0araTo pOKiB TOpsA 13 3EPHOBHMH  IIPOJOBOJIBYOI i EKOHOMIUHOT Gesmeku kpain [1, 2].
KyJIbTypaMH 3aiiMae MPOBigHI MO3MMIii B €KCHOPTi i 3 KO>KHHAM POKOM IIOCiBHI IUTOIII Ta BUPOOHHUIITBO
nepepoOI1i Ha XapyoBi Ta KOPMOBI IIiJIi, @ TAKOXK Ma€  COI 3pOCTAalOTh a/pke Taki OOCATH BHPOOHHUIITBA
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KyJIbTypH JO3BOJISIIOTH HApOLILyBaTH IPOIOBOJIEUY
Oe3neKy y CBiTi, OCKUIBKM HOPIBHSHO 3 XHMpPaMH 1
BYTJICBOJaMU OLIKH, — HANIOPOKYi IHTPEIIEHTH, SKi
BHKOPHCTOBYIOTHCSI B IPOAYKTax xapuyBaHHs [3].

VY 2018 pomi mociBHI MO Ml COEI0 3pOCIH Y
MOPIBHSHHI 3 TONEPEIHIM POKOM, a 3i0paHuil yposkaii
CTaB PEKOPIHHMM 32 BCIO iCTOpPit0 YKpaiHH, CATHYBIIH
Maiixe 4,5 MIIH. TOHH, 10 Ha 14,5 % mepeBunryBaio
nmokazHuk 2017 poxky. Llporo poky, 3a TpOTHO3aMHU
IAE, Takoxx O4iKyeTbcs He3HAWYHE 301IBIICHHS IO
mig coero. 3 mouatky 2019 poky CyTTEBO 3pocCiu
obcsaru nepepoOku coeBuX 000iB. 3a mepIie miBpidds
BOHM 30impmImimcs Maibke B 1,5 pasy mnpotu
BianoBigHoro nepioay 2018 poky [4].

B ocHoBi peanizanii noTeHwiitHOT BpoKaiHOCTI
CUIBCHKOTOCIIOIAPCHKHUX KYJIBTYP, BKIIOYAIOYH COIO,
JICKUTHh 3aJOBOJICHHS iXHIX Oi0JIOTIYHHX MOTPeO Y
(hakTOpax 30BHIMIHBOTO CEPEAOBHIIA. 3a JAHUMH PATY
BYEHHUX YacTKa BIUIMBY IOTOJHHX YMOB y 3arajibHii
BapiaOEIbHOCTI PIBHSA BPOXKAWHOCTI MOXe caraTtu 60—
80 %, Ha gactky noopus mpumnagae 30-50 % mpupocty
BPOXKaMHOCTI, a 3aCTOCYBaHHS IECTHLUAIB MaiXke Ha
40 % ckopouye ii BTpaTh [5—7].

OCHOBOIIOJIOXKHUKOM ~ BYEHHS  TIPO  BIUIMB
MIKpOEJIeMEHTIB Ha JKHBi OpraHi3aMu OyB (paHIly3bKuit
nociuigauk Ponen (Raulin). Bin Bmepiie BusBUB
pastounii e)eKT BiJl BHCCCHHS HU3BKHX KOHIICHTpPALiN
[IMHKOBHX COJIel y xuBUIbHE cepenonuiie Aspergillus
niger (1869-1870 pp.). VY pesyabraTi CBOIX
JOCIIIKEeHb PosieH BUCIIOBUB MPHUITYIIEHHS, [0 IUHK
Ta iHII €JIeMEHTH HE IPOCTO KOPHCHI CTUMYJISATOPHU
pocty, 0e3 SKUX POCIHHH HE MOXYTb OOINTHCH, a,
HaBIIaKH, € JIUISI HUX )KHTTEBO HEOOXiaHUMH [8].

Cos BuOarimBa 10 YMOB BHpOILYBaHHSI: JI0
TEMIIEpaTypPHOrO W BOJHOTO PEXHUMIB, BHCOKOI'O
BMICTy B IpPYHTI pYXOMHX CIOJYK Makpo- i
MikpoeseMeHTiB. PocinHi HEoOXiJHI HE TLIBKU a30T,
dbocdop i kamiit, ane i mikpoensementu: 3anizo (Fe),
miznb (Cu), monionen (Mo), mapranens (Mn), koOaJibT
(Co), nuHk (Zn), 60p (B), cipka (S), siki 6epyTh y4acThb
y BciX (i3i0NIOTIYHHUX TIpolecax PO3BUTKY POCIHIHH,
MiABUIIYIOTE €(PEKTHBHICTH 0aratbox (EpMEHTIB Yy
POCIIMHHOMY OpraHi3Mi Ta IOKpAIlylOTh 3aCBOEHHS
POCIIMHAMHY €JIEMEHTIB JKUBJICHHS i3 IPYHTY. BinbImicts
MIKpPOCJIEMEHTIB € aKTUBHHUMH KaTalli3aTOpaMH, SsIKi
MPUCKOPIOIOTH 010XiMIYHI peakiii Ta BIUIMBAlOTh Ha
ixHIO cnpsiMoBaHicTh. CaMe TOMY MIKPOEJIEMEHTH He
MOJKHA 3aMIiHWTH IHIIUMH PEYOBHMHAMH, a IX HecTada
MOXE€ HEraTHBHO BIUIMHYTH Ha PICT Ta PO3BUTOK
pocius [9].

Metox  QyHKIIOHANBHOI MIarHOCTHKH  OyJI0
po3pobiieHo pociiicbkkumu BueHUMH A. C. [TnemkoBum
1a B. A. SIroxinum y 1982 p. Moro npuHiun nossrae y
BU3HAYECHHI (POTOCHHTETHMYHOI aKTHBHOCTI CycCIEeH3ii
XJIOPOIUIACTIB, OTPUMAHOI 3 CEpeJHbOI MPOOH JTUCTKIB
pPOCJIMH, IO JiarHOCTYIOTh. [loTiM 10 cycmeHsii
XJIOPOIUIACTIB JI0JIAIOTh €JIEMEHT >KUBJICHHS B TIEBHIHN
KOHIIGHTpAIii 1 3HOBY BH3HAYAIOTh (HOTOXIMIUHY
aKTUBHICTh XJIOPOIUIACTIB. Y pa3i MiABUIIEHHS iX
aKTUBHOCTI, y TIOpiBHSHHI 3 KOHTpojeMm (6e3
JIOJJaBaHHS E€JIEMEHTIB) MOXJIMBO CTBEP/UKYBaTH IIPO
HecTauy [bOTr0 €JIeMEHTa; IPH 3HWKEHHI — Ipo HOoro

HAQ/UIMIIOK; TpPU OJHAKOBIH aKTHUBHOCTI — IIpo
ONITHUMAJIBHY KOHLICHTpALi0 B MOXXHBHOMY
cepeloBuIlli. Bu3Havaioun akTHBHICTH XJIOPOILIACTIB
MOJYKHa BCTaHOBHUTH CTPECOBHH CTaH POCIIUH, KOJIU
MIPU3YTIUHSIETCS Tpoliec (POTOCHHTE3Y 1 POCIUHU HE
TOTOBI 3aCBOIOBATH EJIEMEHTH JKUBIICHHS, a TaKOX
BU3HAYUTU aKTHBHUH CTaH POCIIHMH, KOJIH ITiIXKUBICHHS
NICBHAMH  €JIEMEHTAaMH O KUBJICHHS IpUBENE 10
miBHUIeHHS BpokaitHocTi [10].

Meta nociigKeHb. 3 METOI0 BUBYCHHS BILTUBY
BHECEHHS MiKpOIOOpHUB Ha 3a0€31I€YCHICTh POCIHH COi
eJIEMEHTaMH KHUBIICHHS Ta YPOXKaiHICTH copTy KioTo B
ymoBax JliBoOepexHoro Jlicoctenmy Ykpainu Oyno
MIPOBEJCHO JOCIIKEHHSI, BR)KIMBOIO CKJIQJIOBOT SIKHX
Oyno  Bu3HA4YeHHS  e(QEKTHBHOCTI  JIMCTKOBOL
(YHKIIOHATBHOT ~ IaTHOCTUKU  JUIS  BUSIBJICHHS
nedinuTy eJeMeHTiB XKUBJICHHS Ta 1000pY HEOOX1THUX
JOOpHB AJISI TO3aKOPEHEBOTO i KUBIICHHS.

OO0’€KT MOCTIIKEHHSI — JiarHOCTHKA Ta IPOIEC
ortuMizalii GopMyBaHHSA ypOKaHOCTI cOi 3aJIe)KHO
BiJl BHECEHHS MIKpOJOOpUB Ha XeNaTHIA OCHOBI.

IIpenmer pmocmimkens — cos copry Kioro,
MMO3aKOpPCHEBE  IIi/DKWBIICHHS, JIarHOCTHKAa PiBHSA
3a0e3MEUCHOCTI POCIMH  €JICMEHTAMH  JKUBJICHHS,
BPOJKaKHICTb 3epHa COi.

Marepiaau i MmeToau, pe3yJibTATH J0CTiIKEHD
Ta ix oOroBopeHHsi. J[OCIi/PKEHHS MPOBOIWINCH B
YMOBax HaBYaJbHO-HAYKOBO-BUPOOHHYIOTO KOMILIEKCY
(HHBK) CyMcpKOro HalioHaJIbHOTO — arpapHoro
yaiBepcurety (Ilupora: 49,6; Josrora: 34,9; Bucora
Ha piBHeM Mops 113 m) Bmpomosx 2018-2019 pp.
I'pyHT mocmimHOl OUISHKM — YOPHO3EM THITOBHH
rMOOKO  CepeHbO-TYMYCOBUH  KPYITHOIMITYyBaTO-
CepeTHbOCYTIIMHKOBUH Ha JiecoBUX mnopoxaax. Crocio
ciBOM — 3BuuaitHuii psaaxosuii (15 cm). Hopma BuciBy
craHoBuiia 650 Tuc. mt./ra. 30upaHHs 1 00K BpOXKaro
HPOBOJIMIIY HIJISIXOM 00MOJIOUYBaHHS KOXKHOT IUISTHKH.
BposkaiiHicTh BU3HA4YadM 10 CTAHJAPTHOI BOJOTOCTI
(10%) Ta 100 %-HOi umcroTH. BwmicT eleMeHTIB
JKMBJICHHS] BU3HAYAJIHM IIUIIXOM JINCTOBOI JIarHOCTUKH
Ha npwiaai ATPOBEKTOP I1®-14 [11].

Cxema nociiny: BapiaHnT 1 (KOHTpPOIIB); BapiaHT 2
(Bykcan Mikporurast — 2 n/ra, Bykcan Kom6i [Tnroc —
3n/ra Ta Bykcan AwmiHommaHT 2 i/ra); BapiaHT 3
(bacdomap 36 Excrpa, Comro bop — 1,5m/ra Ta
Bacdomiap 6-12-6 — 3 n/ra); Bapiant 4 (Yara Vita
Molytrac 250 — 0,5 n/ra, Yara Vita Brassitrel Pro —
3na/ra ta Yara Vita Universal Bio — 3u/ra).
[To3akopeneBe mimpKUBICHHS IpoBoIMIK B 15, 61 Ta 69
MiKpocTaii po3BUTKY pOCIHH coi 3a mkagoro BBCH
[12].

Y  pesympTaTi  NPOBENEHUX  JOCHiIKEHb
BCTAaHOBJICHO, IO y (a3l LBITIHHSA pociuHHU coi Oe3
BHECEHHS MIKpOJOOpUB BifUyBajlM HECTady JESIKHX
MIKpOeJIeMEHTIB 32 BCiMa BapiaHTaMu JIOCIimy
(puc. 1). 3okpema, cepel] MIKpOEJIEMEHTIB POCIMHAM
coi HalOubme He Buctavano asoty (50 %), cynbdar
kaio (22,5 %), kansito (8,8 %) Ta marwito (0,5 %).
3abe3mnedeHiCTh Maike 3a BciMa MiKpOeJIeMeHTaMu
TaKoX Oyla HeIOCTaTHBOIO, a came: Oopy (11 %), mini
(52 %), umnky (115 %), mapranmio (160 %), 3amiza
(100 %), xobansty (13,6 %) Ta fioxy (0,02 %).
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Pucynox 1. I'paghix pisna 3abe3nevenocmi enemeHmis H#CUsNeHHs 8 pOCIuHax coi
v Qpazy yeiminms 6e3 GHeceHHs MIKpOeleMeHmis
Posrnmsmatoun  npyrumii  BapiaHT — BHeceHHs — bacdoumiap 6-12-6 — 3 j1/ra MOKHA CTBEPIXKYBATH PO

Mmikponoopus Bykcan Mikpomnant — 2 n/ra, Bykcan
Komo6i ITnroc — 3 a/ra Ta Bykcan AmiHormiant 2 ji/ra
(puc. 2) cmocrtepiraeMo  Hecrauy JIMIIE — TaKHX
mikpoenemenTiB sk Mizb (0,2 %) Ta nusk (0,5 %).
[NopiBHIOIOUM TpETii BapiaHT, 1 3aCTOCOBYBAIIU
Bacdomiap 36 Excrpa, Como Bop 1,51/ra Ta

HecTauy TaKMX MAakpo- 1 MIKPOEGIEMEHTIB, SK a30T
(50 %), dochop (20 %), cymsdarkamito (50 %),
kanpIiio (40 %), marnito (5 %), maprauito (0,05 %),
mouioneny (0,5 %) (puc. 3).
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Pucynox 2. I'paghix pisus 3ab6e3neuenocmi enemenmis JHCUIeHHs 8 POCIUHAX COT
v Qazy yeiminms 3a Opy2020 aPIaHMy GHECEHHS MIKPOOOOPUS
(Byxcan Mixponaanm, Byxcan Kom6i Ilnioc ma Bykcan Aminonnanm)
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Pucynox 3. I'paghix pisus 3abe3neuenocmi enemenmis H#HCUGIEHHS 8 POCTUHAX COT
y azy yeiminHs 3a mpemv0o2o 8apiaHmy 6HeCeHHs: MIKpoOoopus
(Bacgoniap 36 Excmpa, Como Bop ma bBacgoniap 6-12-6)

BHeceHHs 4eTBepTOro BapiaHTy MiKpomoOpuB, a
came Yara Vita Molytrac 250 — 0,5 n/ra, Yara Vita
Brassitrel Pro — 3 si/ra ta Yara Vita Universal Bio —

MIKpOEJIeMEHTaMH, 30KpeMa 3a CymbpaT KalieM
(50 %), xambriem (40 %), marmiem (5 %), 3amiza
(11,9 %), umaky (0,5 %) i migi (0,2 %), xobambTy

3m/ra. 3ymMoBWIO Taky Hecrady Makpo- Ta (0,03 %) Ta iony (0,02 %) (puc. 4).
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Puc. 4. I'paghix pisus 3ab6e3neuenocmi enemenmia JHCUGIeHHsA 8 POCIUHAX COL Y a3y YBIMIiHHI 30 6HECEHH
3a Yyemeepmozo apianmy GHeCeHHs MiKpoOoobpus
(Yara Vita Molytrac 250, Yara Vita Brassitrel Pro ma Yara Vita Universal Bio)
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l'onoBHUM KpHUTEpieM e()eKTUBHOCTI
3acTOCyBaHHs OyIb SIKMX J0OPUB € BIUIMB iX Ha piBeHb
BpPOXKaMHOCTI Ta SKICTh OTPUMAHOI Mpoaykuii. 3a
pe3ynbTaTaMy MPOBEJCHUX JOCIIKEHb BCTAHOBJICHO,
mo B cepeauboMy 3a 2017-2019 pp. BMicT eneMeHTIB
JKMBJICHHS Ta BpoOXaiHicTh coi copry Kioto Oymm
BUIIMMHU 332 KOMIUICKCHOTO BHECEHHS MIKpOJOOpHB
Bykcan Mikpomumant, Bykcan Kom6i ITnroc Ta Bykcan

Awmidommant — 2,78 1/ra. Ha piBHI cepeaHboro
3HaueHHs (2,76 Ta/ra) OTpUMaHO BPO’Kail 32 BHECCHHS
Bacgomiap 36 Excrpa, Como bop Ta Bacdomiap 6-12-
6. 3acrocyBanns Yara Vita Molytrac 250, Yara Vita
Brassitrel Pro Ta Yara Vita Universal Bio 3a6e3neunnu
¢dopmyBanHs — 2,65 1/ra. Haiimenmy ypoxaiHicTh
(2,57 t/ra) chopmyBaB BapiaHT 6e3 BHECCHHS
MiKpOI00pHB.

Ta6mus 1

Ypoxaiinicts Ta Maca 1000 wt. HaciHuH coi copty KioTo 3a pi3Hux BapiantiB BHeceHHsI MiKpoA0OpuB
(cepenne 3a 2018-2019 pp.)

. . YpokaliHICT 3epHa, T/Ta Maca mrt.1000 HacinuH, T
BapiaHTi 103aKOpEHEBOTO ITi [UKUBIICHHS *
T/Ta +/- 10 KOHTPOIIIO r +/- 10 KOHTPOJTIO

Bapianr 1 2,57 154,4

Bapianr 2 2,78 0,21 162,9 8,5
Bapianr 3 2,76 0,19 157,9 3,5
Bapianr 4 2,65 0,08 155,1 0,7
Duncan test 0,20 7,3

*npumirtka: 1 BapiaHT (KoHTpoIb); 2 BapianT (Bykcan Mikpomnant — 2 ni/ra, Bykcan Kom6i Ilimtoc — 3 n/ra Ta
Bykcan Aminommant 2 n/ra); 3 Bapiant (bacdomiap 36 Excrpa, Comro Bop — 1,5 n/ra Ta bacgomiap 6-12-6 — 3
n/ra); 4 Bapiant (Yara Vita Molytrac 250 — 0,5 n/ra, Yara Vita Brassitrel Pro — 3 n/ra Ta Yara Vita Universal Bio

— 3 n/ra).

Cepen  mocmimKyBaHWX BapiaHTIB BHECCHHS
MIKpOnoOpuB HaiBUIII TOKa3HWKH Macu 1000 .
3epeH (162,9 1) 3a6e3mneunio KOMIUJIEKCHE
3acTOCyBaHHsl MikponoOpuB Bykcan Mikporuanr,
Bykcan Kom6i Iliroc Ta Bykcan AMIHOIUIAHT.
Cepemne 3a kpymmictio (157,8T) 3epHo  Oyno
oTpuMaHo 3a BHeceHHs bacdomiap 36 Excrpa, Comro
Bop Ta Bacdomiap 6-12-6. JpiOHimmmm
XapaKTepu3yBaIoCh 3€pHO 3a BapiaHTy
M03aKOPEHEBOT'0 Mi/KUBICHHS KOMILIEKCOM Yara Vita
Molytrac 250, Yara Vita Brassitrel Pro ta Yara Vita
Universal Bio (155,1r1). MiHiMajapHHH IIOKa3HUKA
Macu 1000 mr. 3eper (154,4 1) popmyBano HaciHHS
0e3 BHECEHHSI MIKPOECJIEMEHTIB.
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SYNTHESIS AND STUDY OF ANTIMICROBIAL PROPERTIES OF SURFACTANTS ON THE BASIS
OF COTTON-SEED OIL, METHYLDIETHANOLAMINE AND ORTHOPHOSPHORIC ACID

Abstract. Methyldiethanolamine esters have been synthesized on the basis of cotton-seed oil triglycerides
and phosphated by orthophosphoric acid. The obtained products were identified by method of IR- spectroscopy.
The surface activity of the synthesized substances was determined by tensiometric method. Based on these studies,
the maximum adsorption and the minimum area of the molecule at the water /air interface, the surface pressure,
the standard free Gibbs energies of adsorption and micellization have been calculated. Specific electroconductivity
of the aqueous solutions of the surfactants were measured by electroconductometric method. Strong bactericide

properties of the obtained surfactants were revelaed.
Key words: cotton-seed oil

triglycerides,

methyldiethanolamine, phosphate derivative  of

methyldiethanolamine, ester, surfactant, electroconductivity, micellization, bactericide

INTRODUCTION

Surfactants are widely used in various spheres of
national economy [1,2]. Among them, the reagents
obtained from ecologically -safe, and reproducible raw
materials attract a special attention [3-5]. The present
paper is devoted to synthesis of new representatives of
such surfactants and a study of their antimicrobial
properties.

EXPERIMENTAL

Cotton-seed oil is of a local production. Among
residues of fatty acids contained in this oil triglycerides,
of saturated ones, miristic acid (Ci4) constitutes 0.3-
0.5%, palmitic acid (Cie) - 20.0-22.0%, stearic acid
(Cis) — 2.0%, arachinic acid (Cz) — 0.1-0.6% of
unsaturated fatty acids, the content of residues of oleic
acid (Cisg) is 30.5-35.2% and that of linoleic acid (Cis)
is 41.7-44.0%.

Methyldiethanolamine (MDEA) was the product
of Russian Federation, molar mass-119.164 g'mol?,
density-1.038 g-ml1?, boiling point - 247.1 °C; melting

oint—-21 °C.

Surface activity of the synthesized substances was
investigated at the air-water interface by tensiometer
“KSV Sigma 702” (Finland) using Du Nouy ring [6].
The method consists in measurement of the maximum
force required for detaching the ring from the liquid
surface. Orthophophoric acid was used as the product
of “Component-Reactant” Joint Stock Company
(Moscow, Russian Federation) which is 86% wt.
aqueous solution

Water was used as a bidistillate.

Specific electroconductivity (k) of the aqueous
solutions of the obtained surfactants was measured by
“Anion-4120” electroconductometer (Russian
Federation).

IR-spectra were registered by Vertex 70 (Bruker)
spectrometer in the range 4000-400 cm™ using KBr
tablets.

Aminoester was synthesized on the basis of
cotton-seed oil triglycerides and MDEA at 140-150°C
during 13-14 hours in an autoclave equipped with a
temperature regulator. Subsequently, phosphation of
the synthesized aminoester was carried out by reacting


https://en.wikipedia.org/wiki/Melting_point
https://en.wikipedia.org/wiki/Melting_point
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the aminoester with orthophosphoric acid at 50-60°C
during 5-6 hours. Both surfactants are brown viscous
liquids.

To study antimicrobial properties of the
synthesized surfactants, the method of consequent
dilution was used. The experiments were carried out in
the test tubes which contained a surfactant at different
concentrations and 1ml of the physiological solution.
The 1-st test tube is filled with 1ml of 1% wt. solution
of the surfactant. Afterwards, the solutions of the
surfactant were prepared in the order of concentrations
lowering twice. With this aim, the content of the 1-st
tube was stirred and 1ml of it was introduced into the
2-nd tube, from the 2-nd into the 3-rd one and so on.
From the last tube, 1ml was taken out to have equal
volumes of the solutions in all tubes. In this way, four
consequently diluted solutions of the surfactant were
prepared at dilutions 1:100 (solution 1), 1:200 (solution
2), 1:400 (solution 3)and 1:800 (solution 4) at equal
volumes of the physilogical solution. As a test culture,
two gram positive bacteria (Staphylococcus aureus and

Escherichia coli and capsule forming Kilebsiella
pneumoniae) and fungus (Candida albicans) laboratory
strains were applied. From 1 day culture of each
microorganism, suspensions were made in the
physiological solution provided that 1ml of the
suspension contains 1 bin of microbacterial cells. After
dilution procedure, with Pasteur pipette, 1 drop of
microbial suspension having 500 min microbial cells in
1 ml was added to each test cube. After 10,20,40 and
60 min exposition, the samples were taken away from
each test tube using a bacteriological loop and
inoculated onto the surface of the feeding media (for
bacteria-meaty-peptonian (peptone) agar and for
fungus- Sabouraud medium). Incubation for fungus
was performed in the thermostat at 28°C, for 24-48 h,
for bacteria-at 37°C for 24 h. Intensive growth of a
microorganism was noted as “+”, growth of separate
colonies-by the mark “+-"” and absence of the growth of
a microorganism-by the sign”-"".
RESULTS AND THEIR DISCUSSION
The scheme of the interaction of cotton-seed oil

spore forming BacillusAntracoides), three gram- triglycerides with MDEA is described as follows:
negative  bacteria  (Pseudomonas  aeruginosa,
o
Y
CH,-0-cZg CH,-OH
CHj,
| 40 , L0 CHa
CH-O-C_,  *3N_CHCH,OH——=3R-C_ OCH,CH,-N-CH,CH,0OH +  CH-oH
| CH,CH,OH
CH,-0-c?°
2 <R CH,-OH

where R is alkyl group glycerol was removed from
the mixture by washing with cold water. The final
aminoester is soluble in water and kerosene.

In the next step,the MDEA ester obtained from the
cotton-seed oil triglycerides was phosphated with

@)

orthophosphoric acid. The chemical formula of the
synthesized surfactant is illustrated as following:

V ?Hs
~O - CH,CH, |\l| - CH,CH,0-P(OH)
H O

where R is a saturated or unsaturated hydrocarbon
group. The reaction product is a brown substance of
low viscosity.

Structure and composition of the obtained
products were confirmed by using IR-spectroscopy.
The IR-spectra are shown in Fig. 1 and 2.
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Fig. 1. IR-spectrum of MDEA ester synthesized from cotton-seed oil triglycerides

In the IR-spectrum of MDEA ester (Fig.1), the
following bands (vmax, cm™) are present: 3336.50 (O-H
valence vibration band, 3008.1 (C-H valence vibration
band of the double bond), (2923.2 C-H valence
vibration band of -CH»- group) and 2853.3 (valence
vibration band of C-H in CH3 group), 1736.9 (valence
vibration band of carbonyl group of ester fragment,

1650,8 (valence vibration band of C=C), 1564.4
(deformation vibration band of OH) and 1400.5
(deformation vibration bands of C-H in CH, and CHj3),
1243.0 (valence vibration band of C-N), 1171.4 and
1076.9 (ester group deformational vibrations bands),
1038.4 (valence vibration band of C-O in COH), 720.4
pendulum vibration band of (CH2).
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Fig. 2. IR-spectrum of the phosphate derivative of MDEA ester based on cotton-seed oil triglycerides

In the IR-spectrum of the phosphate of MDEA
ester, the following changes are observed (vmax, cm):
the band at 3202.4 (O-H valence vibration band of the
phosphate group) appears and the band at 3336.50 of
OH valence vibrations disappears; the bands at 2100-

+
2700 of NH group appear; the band 1564.4 of OH-
deformational vibrations and 1038.4 (valence vibration
band of C-O band of C-OH group) disappear; the bands
at 1116.6 of valence vibrations of P-O band in P-OH
group and at 943.2 of valence vibrations of C-O band
in C-O-P group appear.

The data of the given IR-spectra prove proceeding
of modification with HzPOa.

MDEA ester and its phosphate have a good
solubility in isopropanol, isooctane, kerosene, benzene,
carbon tetrachloride, a partial solubility in ethanol and
water.

Surface tension data of surfactants land 2 were
recorded at 25 and 26°C, respectively, y versus
concentration -c plots of the surfactants are given in
Fig. 3.
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Fig. 3. Surface tension at the water-air interface versus concentration plots of the MDEA ester (grey line; 25 °C)
and its phosphation derivative (orange; 26 °C)

Using these isotherms, important parameters of
the surface activity may be determined. The values of
critical micelle concentrations (CMC) of the surfactants
were found. Moreover, ycmc, surface pressure (memc),
Cxo (the concentration for reduction of y by 20 mN/m),
adsorption efficiency (pC, = —logC,,) values for
surfactants were calculated according to [6] and given
in Table 1.

Maximum adsorption-T',, ., values
determined by the following equation:

were

1 ] dy

r =————=x lim
max nxRx*T c=>ccmce dlnc

where R is universal gas constant (R=8.3145
C/mol*K) and T is absolute temperature. The value of

12
= 10 grey line- MDEA ester of cotton-
7 seed oil
= red line- phosphate of MIDE&
- A ester based on cotton-seed odl
= f tryglycerides
;:-: Fa
W J{\-—f‘.\ ] \_}—.‘; ﬂ?-:ﬁ"' ;\}N"’ ,\{f
. L) o L) o)
c:‘:-:}'}' :;‘:- (_-r-\\ﬁ- o '-?‘d

C,

& @
o

n was taken as 2 because 2 ions are formed by
dissociation of the surfactants (explained later page).

The minimal value of the area per surfactant
molecule after adsorption at the water-air interface
(Amin) was calculated from the equation

1016
A =
i NA X l-‘max

and given in Table 1.

Specific  electrical conductivity  versus
concentration plot was built for MDEA ester at 27 °C
and for the phosphate of MDEA ester - at 27.5 °C.
These dependence are given in Fig. 4:

L ;. e y

ok A & o
o O o

o

{mol/l;

Fig. 4. Specific electrical conductivity versus concentration plots of the synthesized surfactants: grey line-
MDEA ester, red line- phosphate of MDEA ester

Despite the fact that the structure of MDEA ester
is non-ionic, its aqueous solution has electrical
conductivity. This is explained by the fact that tertiary

amine fragment reacting with water forms the ionic
structure according to this scheme:
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V, 0] CH3 Yz 0] CHS
R-C N I R-C *1
OCH2 - CH2 -N - CH2CH20H + HOH — N\ OCH2 - CHZ -N - CH2CH20H
! oH
Table 1.
Main colloidal-chemical and thermodynamic parameters of the obtained surfactants
-10 . o] 0
Surfactant C'\|<|/|C1’ I—ﬁMC,_l IYISIMC-,1 Fmax,i('lqz Amlnz, o B AGmiC ) AGadS ,
m miN'm miNm mol-m nm kJ- mol* | kJ -mol?
MDEA
esterbased |03 | 2750 | 4550 1.40 141 | 033 | 067 | -2571 | -29.53
on cotton-
seed oil
Phosphate
of MDEA 0.01 36.92 33.08 0.55 2.03 | 0.25 | 0.75 -91.46 -60.17
ester

Slopes of the straight line before (S1) and after (S2)
CMC value for each surfactant were determined. Such
important thermodynamic indices as Gibbs free energy

of micellization (AGmic) and Gibbs free energy of
adsorption (AGag) values were determined by the
following equations:

AGpie = (2—a) X RX T X In (CMC)

AGrg =2 —a) X RXT XIn(CMC) — 0.6023 X mepe X Acme

where Ay i surface area per surfactant
molecule at the interface in terms of A2,

Degree of dissociation — o and degree of the
counter-ion binding —p were computed by the formulas:

a= Sy/S;and B=1-a

As is evident, the AGaq values are more negative
than the AGnic values which indicates a preference of
the adsorption of the surfactant molecules rather than
their micelle formation.

The results of studies of antimicrobial properties
of MDEA ester and its phosphate derivative are set in
Table 2. These results show that MDEA ester is
effective against Pseudomonas aeruginosa at each
exposure time and each dilution. Against Klebsiella
pneumoniae, an effectiveness is exhibited at all times
of exposure in the case of 1:100 and 1:200 dilution. At
dilution 1:400 and 1:800, the bacterium is suppressed
after 40 min of exposure. Against Staphylococcus

aureus, a bactericide action is manifested at each degree
of dilution after 40 min of exposure.

The phosphate of MDEA ester shows an effect
against Esherichia coli and Pseudomonas aeruginosa at
all times of exposure at dilution 1:100 and 1:200. In the
case of dilution 1:400 and 1:800, a bactericide action is
displayed after 40 min. Against Bacillus antracoides, at
dilutions 1:100, 1:200 and 1:400, a bactericide effect is
observed at all exposure times but at dilution 1:800-
after 10 min. In the case of Klebsiella pneumoniag, the
following results are found. At dilution 1:100, an effect
is manifested at all exposure times, at dilution 1:200-
after 20 min, at dilution 1:400-after 40 min and, in the
case of dilution 1:800- only after 60 min. The
phosphate also exhibits moderate antifungal properties
against Candida albicans. An effect is observed at all
dilution degrees after 40 min.

Table 2.
Results of study of antimicrobial properties of MDEA ester (1) and its phosphate (2)
Tested substances

Test-culture Exposure time (min) 1 2
1 2 3 4 1|2 3 4
10 + + + + + | + + +
20 + + + |+ + +

Staphylococcus aureus

40 - - - S e
60 - - - - x| £ + +
10 - - - - - - + +
Esherichia coli 20 - - - - - - + +
40 - - - - - - - -
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60

10

- - - - - - + +

20

- - - - - - + +

Pseudomonas aeruginoza 10

60

10

Candida albicans 20

40

60

10

10

Biccillus antracoides 20

40

60

|+ ||+ ||+ |+
|+ ]+ |||+ |+

10

20

|+ |||+ ||+ |+
o I o I o I o I S IR [ I
1
1
1

Klebsiella pn.
40

1
1
+ |+ |+

60

Note: 1,2,3,4- 1: 100, 1: 200, 1: 400, 1: 800; "+" Indicates “growth”; "-" indicates “suppression”, “+” indicates

existence of colonies
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