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Annomayusa. Wzyuen mnomumopdusm JIHK, omnpenenensl mnokazatend T'e€HETHYECKOTO
pPa3HOOOpa3usi U TEHETUYECKON CTPYKTYphl 3 momnynsuuid Pinus sylvestris L. u 3 nonynsaumit Pinus
sibirica Du Tour B Ilepmckom kpae. B momymsmusix P sibirica obnapyxeno 102 ISSR-PCR
Mapkepa, U3 Kotopbix 88 Obutn monumopdHbIMU (P95 = 0,863), a B nonymsuusx P. sylvestris —
113 ISSR-PCR wmapkepoB, npu 3toM 100 u3 HuMX sBisiMch noiauMopdHeiMu (Pgs = 0,885).
[lomynauuu [AByX HCCIEAYEMBIX BHJIOB JPEBECHBIX PACTCHUH XapaKTepU3YIOTCS BBICOKUM
reHeTU4YeCcKUM pazHooOpasueMm. Ilpu atom y P sibirica moka3areian T€HEeTHYECKOr0 pa3HOOoOpasus
okazanuch He3HauuTenbHO BbIme (Heg = 0,195; ne = 1,335; n, = 1,330), uem y P. sylvestris (Hg =
0,166; ne = 1,268; na = 1,212). AHanu3 reHeTUYECKON CTPYKTYpBI MOKa3all, 4yTo K03()UIHEHTHI
reHeTH4ecKo moapasaeneHHoct (Gsr) y JBYX H3yYEeHHBIX BHJIOB poaa Pinus Onu3ku u
coctasistor 0,320 y P sibirica n 0,303 y P. sylvestris. Ilomynsiiiuyi COCHbI CHOMPCKONW M COCHBI
OOBIKHOBEHHOH XapaKTepU3yIOTCs CpeHEN CTENEeHbI0 TeHeTHUeCKO TudepeHIInaIium, MOCKOIbKY
Ha JIOJI0 MEXIOMYJALMOHHONM KoMmmoHeHTsl mnpuxomutrcs 32,0% wu 30,3% renermdyeckoro
pa3zHooOpa3usi 3TUX BHUJIOB COOTBETCTBEHHO. C MOMOIIbI0 TecTa MaHTena yCTaHOBJIEHA BbICOKAs
xoppensuss  (R?=0,6871) Mexmy TeHETHUECKHMH U TreorpadUuecKUMM pPACCTOSHUSMH Y
nonynsuuid P. sibirica. TlonmyueHHble JaHHBIE aKTyaJIbHBI Ui COXpaHEHHs TeHO()OHIOB U3YyUEHHBIX
IBYX BUJIOB poza Pinus B IlepmckoM kpae.
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Abstract. DNA polymorphism has been studied, indicators of genetic diversity and genetic
structure of 3 populations of Pinus sylvestris L. and 3 populations of Pinus sibirica Du Tour in the
Perm Krai have been determined. In the populations of P. sibirica, 102 ISSR-PCR markers were
found, of which 88 were polymorphic (P95 = 0.863), and in the populations of P. sylvestris —
113 ISSR-PCR markers, 100 of which were polymorphic (P¢s = 0.885). The populations of the two
studied species of woody plants are characterized by high genetic diversity. At the same time, in
P, sibirica, the indices of genetic diversity were slightly higher (Hg = 0.195; n. = 1.335; n, = 1.330)
than in P. sylvestris (Hg = 0.166; n. = 1.268; n, = 1.212). The analysis of the genetic structure
showed that the coefficient of genetic subdivision (Gsr) in the two studied species of the genus
Pinus are similar and amount to 0.320 in P. sibirica and 0.303 in P. sylvestris. The populations of
Siberian pine and Scots pine are characterized by an average degree of genetic differentiation, since
the interpopulation component accounts for 32.0% and 30.3% of the genetic diversity of these
species, respectively. Using the Mantel test, a high correlation was found between genetic and
geographical distances in P. sibirica populations (R? = 0.6871), while P sylvestris showed a low
correlation (R? = 0.0649). The data obtained are relevant for the preservation of the gene pools of
the studied two species of the genus Pinus in the Perm Krai.

Knrouegvie cnosa: renetnueckoe paszHooOpasue, TreHeTudeckas crpykrypa, ISSR-PCR
Mapkepsl, Pinus sylvestris L., Pinus sibirica Du Tour, [Tepmckuii kpaii.

Keywords: genetic diversity, genetic structure, ISSR-PCR markers, Pinus sylvestris L., Pinus
sibirica Du Tour, Perm Krai.

Beeoenue

I'enernueckoe pasHoOOpa3ue W BHYTpUBHUIOBas JuddepeHuHranus HUMEIT BakKHOE
ouocepHoe W pecypcHoe 3HaueHHe. [ pemieHuss COBpPEMEHHBIX NpOOIEeM COXpaHEHHsS |
BO300HOBJICHHsI JIECOB HEOOXoIuMMa OIEHKa OMopa3HOOOpa3usl JIECHBIX 3KOCHCTEM, BaXKHBIM
SNIEMEHTOM KOTOpPOHl sBJsieTCS HM3Y4YeHHE TeHETHYECKOTO Pa3HOOOpa3us MOMYISIUNA OCHOBHBIX
necoobpasyromux BUIOB pactenuit [1]. PazpaboTrka m 00OCHOBaHWE KOMILIEKCA MEPOIPHUSTHH,
HaIpaBJIEHHBIX HAa MaKCHMAJbHOE COXPaHEHHE T'€HETHUYECKOTO pazHooOpasus JIecooOpa3yroIx
BUJIOB B Pa3jMYHBIX YCIOBMSAX JOJDKHA OCHOBBIBATHCS HA JAHHBIX O FE€HETHYECKOW CTPYKType U
COCTOSIHMH T€HO(OHAOB UX MOMYISInii [2].

Cocna cubupckas (Pinus sibirica Du Tour) u cocHa oGbikHOBeHHas (Pinus sylvestris L.)
SBJISIIOTCSI [IEHHBIMH XO3SHCTBEHHBIMH BUIAMHU, a TaKXe€ OJHMMH M3 OCHOBHBIX JIH(PHKATOPOB
JIECHBIX JKOocuUCTeM OopeasbHOW 30HBI EBpasun. Beicokas skonmormueckas IUIAaCTUYHOCTh U
XO35UCTBEHHAs! LEHHOCTh COCHBI CHOMPCKOM M COCHBI OOBIKHOBEHHOM JaBHO MPUBJIEKAIOT
BHUMaHHE TEHETUKOB W CEJIEKIIMOHEPOB K MpoOieMe M3ydeHUs, COXpAaHEHHs M BOCIIPOM3BOICTBA
reHo()OH/I0B ATUX BUOB.

Llenp paboThl — CpaBHUTENBHBIA aHAIN3 T€HETHYECKOI0 pa3zHooOpasust M T'eHETHUeCKOU
CTPYKTYpHI nonyssiuiuid P. sylvestris n P. sibirica B IlepMckoM Kpae Ha OCHOBaHMM MOJIMMOpdu3Ma
MEXMHUKPOCATEITUTHBIX MaPKEPOB.

Mamepuanvi u memoOowl ucciedosanuii

B kauectBe OOBEKTOB MJIsi CPaBHUTEIBHOIO aHalU3a TEHETHYECKOro pPa3sHooOpa3us Hu
TeHETUYECKOW CTPYKTYyphl H30paHbl MOMYNALMU JABYX BHJIOB JApPEBECHbIX pacTeHuil (Pinus

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 13


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

sylvestris L. u Pinus sibirica Du Tour; Pinaceae), pacnionoxeHHbIE B LEHTPAJIbHOH U CEBEpHOU
gacTsax Ilepmckoro kpas. HMcciaemoBanel 3 momynmsuuu  cocHbl cuOupckoit (P sibirica),
pacnionioxkeHHble B KpacHoBuepckom necaudectse (Ps Kr), KoueBckom necaudectse (Ps Kh) u
Ha Tepputopun PI'BY «locymapcrBennsiii 3anmoBequuk «baceru»» (Ps Bs) (Tabmuna 1). Cpenu
M3YUYCHHBIX MOMYJISAUI COCHBI CHOMPCKON Ha HauboIbIIeM reorpaduuaeckoM paccTosHuM (268 km)
HaxomaTcs momynsiuuu Ps Kh w Ps Bs, a Ha nHaumenblieM — Ps Kr u Ps Bs (176 xm).
UccnenoBannble Tpu mnonyasuuu P sylvestris HaxomsTcss Ha TEppUTOpPUH bepe3HHKOBCKOro
necanuectBa (Ps/ Br), 3akamckoro necandectBa (Ps/ Zc) n Kumeprckoro (Ps/ Ks) necHu4ecTBa
(Tabmuma 1). IIpu >ToM Hambosee reorpaduuecKky yaaJeHHBIMU SIBISIOTCS momnyisuuu Ps/ Br n
Psl Ks (260 kM), a Ha HAMMEHBIIIEM TeorpagpuUecKoM pacCTOSTHUN HaXoasaTcs monynsauuu Ps/ Ks u
Psl Zc (105 km).

Tabmuma 1.
N3YYEHHGLIE TTOITYJIAIWU P. SIBIRICA 1 P. SYLVESTRIS

Obosnauenue Pacnonooicenue nonynayuii Obvem Koopounamur

nonynayui 8b100pKU, ULI. (c. uL; 8. 0.)
Ps_Kr KpacnoBumepckmii  paiion, KpacHoBumepckoe 17 N: 60.11
JIECHUYECTBO E: 57.44
Ps_Kh Kouerckuii pation, KoueBckoe JIeCHUUECTBO 30 N: 59.39
E: 54.39
Ps_Bs I'oprO3aBOACKMI paiioH, l'ocynapcTBeHHBIN 29 N: 58.56
3aMOBEHUK «bacern», I'opHo3aBozckoe E: 58.30

JIECHUYECTBO

Psl_Ks Kumeprckwii paiion, Kumeprckoe necHIIeCTBO 28 N:57.08
E:57.23
Psl_Br r. bepesnuku, bepe3HnKoBCKoe TeCHUUECTBO 28 N:59.40
E:56.70
Psl_Zc [Tepmckwuii paiioH, 3akaMcKoe IECHUYECTBO, 28 N:57.96
E:56.16

Ipumeuanue: nomymsiuu P. sibirica: Ps_Kr — pacmonmoskena B Kpacuosumepckom jiecandectse; Ps_Kh —
B KoueBckom siecunuectse; PS_BS — B ['opHO3aB0oCKOM JiecHHuecTBe; nomyssituu P. sylvestris: Psl_Ks —
u3 Kumeprckoro siecanuectsa; PS|_Br — u3 Bepesnukosckoro necuuuecta; PS|_ZC — u3 3akaMckoro
JIECHUYECTRBA; C. IIl. — CEBEPHAsI IUPOTA; B. JI. — BOCTOYHAS JJOJITOTA.

Jl51g ipoBeieHUsT MOJIEKYJISIPHO-TEHETUUECKUX UCCIIEOBaHUN OBLIM cOOpaHbl 00paslibl XBOU
B 6 monymsauusix P sibirica n P. sylvestris ¢ 106 nepeBbeB. CO0p 00pa3loB OCYIIECTBISIICS CO
CllyyailHO BBIOpAaHHBIX JI€PEBbEB, PACHOIOKEHHBIX Ha paccTosiHUKM He MeHee 100 meTpoMm apyr oT
npyra. JIHK w3 xBom Beigemsuin mo Meronuke C. Pomxepca [3], mMomudumupoBaHHOW C
ucronbp3oBaHueM B KadectBe copbeHta PVPP (polyvinylpolypyrrolidone) [4]. KauectBo u
xapaktepuctuku JIHK onpemensmu Ha npubope Spectrofotometr™NanoDrop 2000 (Thermo
scientific, USA). i ONEHKHM TEHETHMYECKOro pa3HooOpa3us M TeHETHYECKOH CTpyKTypa
nonysiuid Obut mpuMenen ISSR- (Inter Simple Sequence Repeats) meton ananu3za nonumopdusma
JHK [5]. Hms nposenenus I[P Obum ucmons3zoBanbl 3¢dexruabie s P. sibirica ISSR-PCR
npaiiMepsl, KoTopbie OblTH TToA00pank! panee [6]: ISSR-9 [(ACG)7G]; CR-217 [(GT)sGG]; CR-215
[(CA)GT]; M1 [(AC)CG]; X11 [(AGC)sG)]. Ansa TP ¢ mpobamu IHK P. sylvestris Taxxke
WCIIONTh30BANCH paHee TomoOpanubie d(dexrtuabie mpaitmepst [7]: ISSR-1 [(AC)sT]; CR-212
[(CT)sTG]; CR-215 [(CA)sGT]; M27 [(GA)SC]; X10 [(AGC)sC)].

Jst ITLP ucnonb30Bany peakiMoHHYI0 cMech 00beMoM 25 MK, conepxaryto: 0,4 mxin Tag-
nomimepassl; 2,5 Mk cragaaptHoro 10x 6ydepa mns ITHP; 0,25 mkn npaitmepa; 2,5 mxn Mg?';
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0,25 mxn dNTP; 5 mxn TtoramsHoit JIHK. B kawsectBe otpunarensHoro kountpons (K-—) s
MPOBEPKH YUCTOTHI PEAKTUBOB K peakimoHHoil cmecu Bmecto JIHK noGaBmsum 5 Mk
JICMOHU3UPOBAHHOM BO/bI. AMILTH(puKaIuio mpoBoawm B amrumdukarope GeneAmp PCR System
9700 (Applied Biosystems, USA) mno tummunoii mus ISSR-PCR wmeroma mnporpamme:
npenBapurenpHas jaeHarypauus 94 °C, 2 muH.; nepsble natb nukios 94 °C, 20 cek.; t° orTxura,
10 cek.; 72 °C, 10 cek.; B mociueAyoOmuX TpuALaTyd natu uukiax 94°C, 5 cek.; t° orxkura, 5 cek.;
72 °C, 5 cek. Ilocnennuit nuka snoHranuu auiaca 2 mud npu 72 °C. TemnepaTypa OTKHUra B
3aBucuMoctd  oT G/C-coctaBa mpaiimepoB BapeupoBaia oT 52 °C mo 64 °C. Ilpomykrtsl
amMIuiiUKaK pasfeisuii ¢ MoMoLIbIo AekTpodopesa B 2% arapo3Hom reie B 1x TBE Oydepe.
I'enn okpammBanu OPOMUCTBIM ATHIUEM U (poTOrpadupoBaIl B MPOXOIAIIEM YIBTPa()UOIECTOBOM
ceere B cucreme Gel-Doc XR (Bio-Rad, USA). Hdns ompenenenust umnel ¢parmentos JJHK
HCIIONIB30BAIM Mapkep MojekyisipHoi Macchl (100 + bp+DNA Ladder; 3AO «EBporen», Mocksa).
Omnpenenenve AIMH (parMeHTOB IMPOBOAMIIOCH C HCIIOJIb30BaHHMEM mporpammbl QuantityOne B
cucreme renb-pokymenTanuu Gel-Doc XR (Bio-Rad, USA). U3yyen nonmumopduszm 102 ISSR-PCR
MapkepoB B 3 nonyisinusx P. sibirica n 113 ISSR-PCR mapkepoB B 3 nonymsinusix P, sylvestris.
KommbrorepHas 06paboTka 1aHHBIX MpoBeaeHa ¢ nomoiibio nporpammsel POPGENE 1.31 [8]
U C MOMOIUIBbIO crenuanu3upoBaHHoro Makpoca GenAlEx6 [9] ans MS-Excel ¢ onpenenenuem:
JOTM TIOTMMOPQHBIX JTOKYCOB (Pos) [10], abconroTHOTO Ymcna aymienei (71,), 3PPEKTUBHOTO YUCIIa
amnenen (ne) [11], oxxupaemoit rereposurotHoctu (Hg) [12]. AHanu3 reHETUYECKOM CTPYKTYpbI
nmpoBeieH B coorBeTcTBUUM € Metogukoit M. Hes [13]. T'enernueckoe paccTostHUE MEXIY
nomynauuaMu omnpenensuii o ¢opmyiae M. Hes u B. Jlu [14]. beuia paccuumrtana marpuia
TFEHETUYECKUX DPA3JINYMil, HA OCHOBAaHMM KOTOPOW HEB3BEIICHHBIM MapHO-TPYIIIOBBIM METOOM
UPGMA (unweighted pair-group method using arithmetic average) Opila mOCTpoeHa
JeHIpOrpaMMa, OTpa)karomias CTeleHb CXOACTBA HccheayeMbix nomysanuii mo ISSR-crekrpam mpu
MOMOIIM KOMITBIOTEpHBIX mporpamMMm Treecon 1.3b. Jlns ompeneneHus KOPPENsUU MEXKIY
TeHETHYECKUMU ¥ reorpapuuecKuMU pacCTOSIHUAMHU ObUT TPUMEHEH OOIenpuHATHII TecT ManTena

[15].

Pesynomamot u ux obcyscoenue

B pesymprate MOJEKYISPHO-TEHETHYECKOTO aHaiW3a MOMyNsiuuii P. sibirica BBISBICHO
102 ISSR-PCR mapkepa, u3 xoropeix 88 Obumn momumop¢ubiMu (P95=0,863). B xone anamuza
nonumopduzma JIHK nonymsiumit  P. sylvestris Ovino obHapyxkeHo 113 ISSR-PCR mapxepos
(Tabmuma 2), uz xotopsix 100 sBisuuck momumopdHbIME (P9s5=0,885). COOTBETCTBEHHO, OIS
MOJIMMOP(HBIX JTOKYCOB HE3HAYUTENILHO BBILIE Y U3yUEHHBIX NONYAsIuuil P. sylvestris.

Uucno ammmudummpoBannbix ISSR-PCR  mapkepoB 'y P. sibirica BapbupoBajio B
3apucuMoctu oT mpaiimepa or 17 (M1 [(AC)CG]) mo 25 (X11 [(AGC)sG]). B momynsiusix
P. sylvestris makcumanbHoe uucio ISSR-PCR wmapkepoB, paBHoe 27, BbiiBieHo B IILIP c
npaiimepom CR-212 [(CT)sTG], a munumansaoe (20) ¢ mpaitmepamu ISSR-1 [(AC)sT] u M27
[(GA)sC]. Pa3mepsr ISSR-PCR mapkepoB B ucciieoBaHHBIX MONYISIIUSIX P. sibirica W3MEHAIUCH
(Tabnuma 2) B 3aBUcUMOCTH OT TpaiiMepa B mpeaenax oT 190 mu. (M1 [(AC)sCG]) mo 1570 n.H.
(CR-217 [(GT)sGG]). B monynsmusix P. sylvestris pazmepsl ammudunupoBanHbix ISSR-PCR
MapKepoB BapbHpoBasid B 3aBUcHUMOCTU OT npaitmepa ot 210 m.H. (X10 [(AGC)sC]) no 1400 m.H.
(CR-212 [(CT)sTG]). Oxunmaemas rerepo3urotHocts (Hg) y P sibirica cocraBmma 0,195, uto
HE3HAYUTETHHO MPEBBIIIACT 3HAYCHHSI 3TOTO MoKazatens y P. sylvestris (HE=0,166).
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Tabnuna 2.
XAPAKTEPUCTUKA ISSR-PCR-MAPKEPOB P. sibirica 1 P. sylvestris

ISSR-npaiimep Tocneodosa- Jlnuna Obwee uucno norumopghuvix 1ISSR-PCR
menvHocmy (3'—3') ¢paemenmos, Mapkepos (ux wacmoma)
.H. N P
P. sibirica
ISSR-9 (ACG)/G 200-1030 21 19 (0,905)
X11 (AGC)sG 230-1220 25 22 (0,880)
M1 (AC)sCG 190-1320 17 12 (0,706)
CR-215 (CA)GT 200-970 19 16 (0,842)
CR-217 (GT)eGG 250-1570 20 19 (0,950)
Bcero 102 88 (0,863)
P. sylvestris
ISSR-1 (AC)sT 220-930 20 17 (0,850)
CR-212 (CT)eTG 270-1400 27 26 (0,963)
CR-215 (CA)GT 220-1000 25 24 (0,960)
M27 (GA)sC 240-1000 20 15 (0,750)
X10 (AGC)sC 210-1100 21 18 (0,857)
Bcero 113 100 (0,885)
Ipumeyanue: N — obmee uncmo ISSR-PCR-mapkepoB, P — uuncno momumopdusix ISSR-mapkepos, B

CKOOKax J1aHa X 4acToTa.

Opnnako, 3¢ dexruBHOE uncno amieneit (n.) 3HauutenbHo (Tabmuma 3) Beie y P sibirica (ne
= 1,335) no cpaBuenuto ¢ P. sylvestris (n. = 1,268).

Tabmuna 3.
CPABHEHUE ITIOKA3ATEJIEM TEHETUYECKOI'O PASHOOBPA3U A
JIBYX BHJIOB POJIA PINUS
Buibopxa Pos He Ne Na
IMomymsiuu P. sibirica 0,863 0,195 (0,011) 1,335 (0,021) 1,330 (0,048)
[Monysiuu P. sylvestris 0,885 0,166 (0,010) 1,268 (0,018) 1,212 (0,051)
Kpurepwii @uepa (F) Kputepuii Cterozenra (t)
3HaueHUE KPUTEPUs F=0,419 F=0,477 t=2,420 t=1,680
CpaBuenne ¢ Fqmmnty 0,419 < 1,960 0,477 < 1,960 2,420 > 1,977 1,680 < 1,977
Ilpumeuanue: Pgs — nons momuMopdHBIX JIOKycoB, He — okumaemasi reTepo3HroTHOCTb; Ne —

3(1)(1)€KTI/IBHO€ YHCIIO aJljIelIe Ha JIOKYC; Yy HE HNeB CKOOKax HAaHbl CTAHAAPTHBIC OTKIIOHCHUS.

Uucno penkux amneneit Beime y P. sylvestris (R=29) no cpaBuenuto ¢ P. sibirica (R=18).
AHanu3 TeHEeTUYeCKOM CTPYKTypbl Tpex mnomynsuuil P. sibirica noxazan (Tabauma 4), uro
OXHJlaeMas J0Jsl TeTePO3UTOTHBIX T'€HOTUIIOB Ha 00yt BeIOOPKY (H7) coctaBmia 0,287. Drtor
MOKa3aTellb BBILIE, YEM OXHJaeMas JI0Jil FeTepO3UTOTHBIX T'€HOTHUIIOB B OTIEJIBHON MOMYJISLNN
(Hs=0,196). HauOonpmas nuddepeHranuss MNOMYISIIUNA COCHBI CHOUPCKOM yCTaHOBIEHa C
ucnons3oBanuem mpaiimepa X-11 [(AGC)s¢G]. YcTaHOBIEHO, YTO MONS MEKIIOMYISIIIHOHHOTO
TeHEeTHYECKOr0 pa3HOoo0pasus B 001eM pazHooOpa3un uiu Kod(pGUIHEeHT noapaszaeiaeHHocT! (Gsr)
coctasun 0,320.

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 16


http://www.bulletennauki.com/

T. 7. Ne4. 2021
https://doi.org/10.33619/2414-2948/65

broanemens nayxu u npaxmuxu | Bulletin of Science and Practice
https://www.bulletennauki.com

VY P, sylvestris 1ol TeTEpO3UTOTHBIX T€HOTUIIOB Ha 001IyT0 BEIOOPKY (H7) coctaBuna 0,238, a
OXHJIaeMasl 10l TeTEPO3UTOTHBIX TEHOTHUIIOB B OTHENbHON momynsiuun (Hs=0,196). Haubonpias
muddepeHnnanys nonyssuil COCHbl 0OBIKHOBEHHOM! BBISBIIEHA C UCIIOJIb30BaHUEM mpaiimepa CR-
215 [(CA)¢GT]. Koabdbunuent noapaznenennoctu (Gsr) y P. sylvestris pasen 0,303 (Tabnuma 4).

Tabnuna 4.
I'EHETUYECKASI CTPYKTYPA U JUPOEPEHIMALINA
U3YYEHHBIX MOIMYJIALINU IBYX BUJ1OB POJA PINUS
ISSR- PCR Hyxneomuonas Hr Hs Gst
npatimep nociedosamenvHocms (5'—3')
P. sibirica
CR-217 (GT)eGG 0,312 (0,017) 0,227 (0,013) 0,272
CR-215 (CA)GT 0,260 (0,028) 0,192 (0,020) 0,264
ISSR-9 (ACG)/G 0,260 (0,028) 0,192 (0,020) 0,264
M-1 (AC)sCG 0,303 (0,031) 0,231 (0,022) 0,239
X-11 (AGC)sG 0,274 (0,030) 0,167 (0,017) 0,390
Cpeonee 0,287 (0,027) 0,196 (0,018) 0,320
P. sylvestris
ISSR-1 (AC)sT 0,281 (0,028) 0,171 (0,010) 0,391
CR-212 (CT)eTG 0,261 (0,020) 0,211 (0,015) 0,190
CR-215 (CA)GT 0,251 (0,027) 0,156 (0,009) 0,379
M27 (GA)sC 0,177(0,022) 0,133 (0,010) 0,248
X10 (AGC)sC 0,209(0,021) 0,145 (0,007) 0,307
Cpeonee 0,238(0,024) 0,166 (0,011) 0,303

Ilpumeuanue: Hr — oxxumaemasi 10515l T€TEPO3UTOTHBIX TEHOTHIIOB KaK Mepa 00IIero reHHOro pasHooopasus
BO Bceil momyssinuu; Hs — o)kumaemasi 0yl TeTepO3UIOTHBIX T€HOTHIIOB B OTACIBHOW MOMYJISIIHH, Kak
Mepa ee BHYTPHUIIONMYJISAIIMOHHOTO Pa3HOO0pas3usi Wik CpeaHee BHIOOPOUHOE TEHHOE pa3HOOOpas3ue 1Mo BCeM
sokycaM; Gst — 10y MEXKIOMYJISIIUOHHOTO TeHETUYECKOro pa3HooOpa3usi B 0OIIEM pa3HOOOpa3MH WIIH
MOKa3aTesb MOAPa3IeICHHOCTH TOMYJISAINI; B CKOOKaX JaHbl CTAaHIAPTHBIEC OTKIOHECHHS.

YCTaHOBIIEHO, YTO J0JI MEXIOMYIAMOHHOIO TeHETUYEeCKOro pazHoobpasus (Gsr) Onuzka y
00oMX MccaenoBaHHBIX BUJIOB poaa Pinus. Ilpu sToM 3HaueHue ganHoro nokasarens (Gsr = 0,320)
y P. sibirica He3HaUUTENbHO BhIMIE, ueM y P. sylvestris (Gsr = 0,303). B nenom, MOXHO cKa3aTh, 4TO
MOMYJSIMKA  HUCCIEIOBAHHBIX BUAOB pona Pinus nuddepeHIpoBaHbl B CpeAHEH CTENeHH,
MIOCKOJIKY Ha MEXIOIMYJISIIMOHHYIO KOMIIOHEHTY y P. sibirica npuxoautcsi okoio 32,0% Bcei
TeHETUYECKOM U3MEHYMBOCTH, a y P. sylvestris — 30,3%.

[Ipu noacyere nmonapHbIX FTEHETUUECKUX PACCTOSIHUM ObLIO YCTaHOBIIEHO, UTO y P. sibirica Ha
HaUMEHbIIEM IreHeTu4eckoM pacctosHuu (D=0,157) naxonsarcs nonymsiuuu Ps Kr u Ps Bs, a Ha
HauOonemeM (D=0,213) nonymsauun Ps Kh u Ps Bs. Y P. sylvestris Haubonee TIeHETHYECKU
yIaJleHHbIMU siBJsitoTcs nonyasuuu Psl Ks v Psl_Br (D=0,187), a Ha HaMMeHbIIEM I€HETUYECKOM
paccTosiHUM pacnooxensl nonyasuuu Ps! Br v Psl Zc (D=0,042).

Ha ocHoBaHuM MaTpuIl HONAPHBIX T€HETUYECKUX PACCTOSHUN (D) ObLI MPOBEAEH KIaCTEPHBI
aHaJIU3 HEB3BELIEHHBIM MNapHO-TpynnoBbiM MeTonoM (UPGMA) m mocTpoeHbl JIeHApOrpamMMBbl,
OTpaXKarollie CTeNneHb cxoncTBa Mo ISSR-cnekrpam uccneayempix momymnsiuuid Kaxxaoro suaa. Ha
neHaporpamme nonyisiuu  P. sibirica Ps Kr u Ps Bs cdopmupoBasin 1 kimactep, K HHM
npuMeikaeT nonymnauus PsKh (Pucynok 1A).
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Pucynox 1. UPGMA-neHaporpaMMa reHETHYECKOTO CXOJCTBA MCCleayeMbIX momyssiiuid P. sibirica
(A) n momymsmmii P. sylvestris (B); mkama cBepXy — T€HETHYECKOE pACCTOSHHE; Ha JCHAPOrpaMme

nudpamMu yKazaHbl 3HaYeHHAA OyTcTpena (B %)

Ha nennporpamme P. sylvestris 1 knactep copmupoBanu BeiOopku Ps! Zc v Psl_Br, a x HuUM
npumbikaeT nonynsiuus Ps/ Ks (puc. 1b). O 10cTOBEpHOCTH MEKKIACTEPHBIX Pa3IHuuid MOXKHO
CYZIUTh 10 BBICOKOMY UHeKcy Oytcrpena (>50%) B y31aX BETBICHHUSL.

[Tpu BBISBICHUH 3aBHCHUMOCTH MEXIYy T'€HETHYCCKUMH U TeOrpa@uIeCcKUMH PACCTOSTHHSIME C
noMmonipio Tecta Manrtena y P. sibirica Obul MOJy4eH BBICOKHI KOA((GUIMEHT AeTepMHUHALIUN
(R*=0,6871), 4TOo CBUIETENBCTBYET O BBICOKOW KOPpEISIIMM MEXKIy Treorpa@uyeckuMm u
TeHETUYECKUM PACCTOSHUAMU y nonysiuuid y P. sibirica (PucyHok 2A).

2 0300 4 y=0,0008x+ 0,0696 y =0,0003x + 0,0839
: R*=0,6871 —_ R?=0,0649
Z 0,250 { * g0
g g = 4 Y, ¢ Y;
g 0,200 . S £ 105,000: ;
a S g /O//ZQQ:GOO,
€ 0,150 1 = 3 169 0,184
] o5
% 0,100 © 3 ¢ Y;
2 0,050 e L 4 160,000;
z i
2 0,037
0,000 ‘ . . ‘ ‘
0,000 50,000 100,000 150,000 200,000 250,000 ['eorpaduyeckoe paccTosHue (kM)
F'ecrpadmueckoe paccrosHue (Km) B

A
Pucynok 2. I'padyik 3aBUCHMOCTH TEHETHYECKUX M TeOrpaMYeCKHX PpAaCcCTOSHHN Yy H3YYEHHBIX
nonyssiuii: A — P. sibirica; b — P. sylvestris

VY P. sylvestris ¢ ucnonb3oBaHueM Tecta ManTena ObUl BBISBIEH HU3KUN Kod(dULIMEHT
nerepmunanuu  (R* = 0,0649), 4ro yKashlBaeT HAa HHU3KYI0 CTENEHb KOPPEJALMH MEXKILY
reorpauuecKuM 1 reHeTHUECKUM PacCTOSIHUAMU nonynsauuil atoro Bujaa (Pucynok 2b).

3axnouenue
IIpu MonekynsipHO-TeHeTHUeCKOM aHanu3ze Yy P.sylvestris BoisiBieno 113 ISSR-PCR
MapkepoB, a 'y P. sibirica menbpmie — 102 ISSR-PCR mapxkepa. long noauMop(dHBIX JIOKYCOB

HE3HAUUTENBHO BhIIe Y P. sylvestris (P9s=0,885) o cpaBHEHUIO C 3TUM TIoKazareneMm y P. sibirica
(P95=0,863). [Ipyrue mnokasareiyu reHeTHUYEeCKOTO pa3HO0Opa3us HE3HAUYUTENbHO Bhllie Y P, sibirica
(H=0,195; n,~1,330) B cpaBHenuu c P. sylvestris (Hg=0,166; n,=1,212;). Uutepecen ToT akt, 4To
JOCTOBEPHO OTJIMYAETCS Yy JBYX HM3YYEHHBIX BHUJOB TOJIBKO OJUH IIOKa3areilb TI€HETHYECKOrOo
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pa3HooOpa3usi, a UMEHHO — 4ucio 3pPeKTUBHbIX ayutenei: ne~1,335 y P. sibirica n n.~1,268 y
P. sylvestris. BMecTe ¢ TeM HanbOoJbIlIee YUCIIO PEIKUX ajutenieil otmeueHo y P. sylvestris (R=29).
HaubonpimyM reHeTHdeckuM pa3zHooOpa3ueM XapakTepusytorcs nonyisuus Ps Kh 'y P sibirica
(He=0,247; n.=1,578; n.=1,427) n nonynsuus Ps/ Br y P. sylvestris (Hg=0,227; n.=1,558;
ne~1,375), KoTOpBIC PEKOMEHAYIOTCS ISl COXPAHEHUS TCHETHMUYECKOTO Pa3HOOOpa3usi M3yYEeHHBIX
BUJIOB HA TMOMYJSIIMOHHOM YypOBHE. AHAaIN3 TEHETUYCCKOW CTPYKTYphl TOKa3ada, dYTo
K03(pPUIIMEHThI TeHeTUYeCcKo mnoapaszneneHHocT (Gsr) y IBYX H3YYEHHBIX BUJOB poaa Pinus
omuskn u cocraBisaoT 0,320 y P sibirica u 0,303 y P. sylvestris. B cBsi3u ¢ 3TUM, MONMYJIALHAA
COCHBI CHOUPCKOM M COCHBI OOBIKHOBEHHOW XapaKTepU3YIOTCSl CpEAHEH CTeNeHbI0 T'€HEeTUYECKON
muddepennmnanyi. Ha HanOonpIieM reHETHYECKOM PACCTOSHUM HAXOMATCs momyisuuu Ps Kh u
Ps _Bs y P. sibirica w nonynsittuu Ps! Ks v Psl_Br y P. sylvestris, a Ha HAaUMEHbIIIEM — TOMYJISLNAN
Ps Krw Ps_Bs P. sibirica v nonynsiuuu Ps/ Br v Psl Zc 'y P. sylvestris. IlonydeHHbIE pe3yJIbTaThl
noarBepxatorcss Ha UPGMA-aenaporpaMmax reHeTH4eckoro cxoActBa. C UCMOIb30BaHUEM TECTA
ManTena yCTaHOBIEHO, YTO MEXAY TICHETHYSCKHMMH U TeOrpadUuYeCKUMHU PACCTOSIHHUSIMH Y
nonynsimii P, sibirica crenens koppensaruu Beicokas (R = 0,6871), a y nomymsinuit P. sylvestris —
uuskasg (R? = 0,0649). Pe3ynsTaThl JaHHOTO HCCIIENOBAHUS BAXHBI IS Pa3spaboTKU PEKOMEHIaIuii
M0 COXpaHEeHHI0 reHO(OHIO0B IBYX BUAOB poaa Pinus B [lepmckoMm kpae.

Uccneoosanue evinonneno npu gpunancosoii noooepaxcke llpasumenvcmea llepmckoco kpas 6
pamxax HayyHozo npoekma NeC-26/174.3 om 31.01.2019.
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MOJIJIIOCKHU KAK HTHAUKATOPBI COCTOAHUSA 110YB U BOJIbl Y3BEKHUCTAHA

©MH33amynaee 3. U., Sc.D., Camapranockuil 20Cy0apcmeeHHblll yHugepcumen,
2. Camapkano, Yzoexucman, zizzat@yandex.ru
©boumypooos X. T., Sc.D., Camapkanockuii 20cy0apcmeeH bl YHUGepcumenmn,
2. Camapkano, ¥Y36exucman

MOLLUSKS AS INDICATORS OF THE STATE OF SOIL AND WATER IN UZBEKISTAN

©lIzzatulaev Z., Sc.D., Samarkand State University, Samarkand, Uzbekistan, zizzat@yandex.ru
©Boimurodov Kh., Sc.D., Samarkand State University, Samarkand, Uzbekistan

Annomayus. B pabote paccMaTpuBaeTCs KU3HEACATEILHOCTh MOJUTIOCKOB. B V30ekucrane
BBISIBJICHO oOuTaHue okoio 160 BHIOB HAa3eMHBIX MOJUIIOCKOB. YCTaHOBJIEHO, YTO Ha PaBHHHAX B
CTEMHBIX CEPO3EMHBIX MOYBaX Ha BBICOTaX oOOWTaOT 12 BHJIOB HA3eMHBIX MOJUIIOCKOB. B
ruIpoMop(HON IMOYBE cpely JEPHOBHHBI W TOJ KAMHSIMH OOHUTAIOT TCUXPOME300HMOHTHL. B
TUTMIHBIX ¥ TEMHBIX TTOYBaX oOuTaroT O6osee 20 BUIOB MOJLTIOCKOB. Ha KOpUYHEBBIX, Oypo-TOpHO-
JIECHBIX, CBETIIO-OypO JIyrOBOCTEMHBIX IOYBaX OOWTAlOT 4 BUAA JHAEMUYHBIX MOJUTFOCKOB.
HaiieHsl 1 cOJIOHOBAaTOBOAHBIE MOJUTFOCKH, KOTOPBIE Pa3/IEsIOTCS Ha SBPUTATMHHBIC, OOUTAOIINE
B IIMPOKOM JMANa3OHE COJEHOCTH BOAbl M CTCHOTAJIMHHBIC, >KUBYIIME B Y3KOM JHara3zoHe
COJIEHOCTH BOJbI. OmpeieneHbl MOJUTFOCKU-UHIMKATOPHI TUIA U COCTOSHUA TOYB. B 3akimoueHun
aBTOp JeNaeT BHIBOJ O HEOOXOIMMOCTH JallbHEHIIEro W3yueHUss BHJIOBOTO COCTaBa U
WHUKATOPHOMN POJIM MOJUTIOCKOB Y30eKuCTaHa.

Abstract. The work examines the vital activity of mollusks. About 160 species of terrestrial
mollusks have been identified in Uzbekistan. It has been established that 12 species of terrestrial
mollusks live on the plains in the steppe serozem soils at heights. Psychromezobionts live in
hydromorphic soil among turf and under stones. Typical and dark soils are home to over 20 species
of mollusks. On brown, brown-mountain-forest, light-brown meadow-steppe soils, 4 species of
endemic mollusks live. Brackish-water mollusks were also found, which are divided into eurygane,
living in a wide range of water salinity, and stenohaline, living in a narrow range of water salinity.
Mollusks-indicators of the type and condition of the soil have been determined. In conclusion, the
author concludes that it is necessary to further study the species composition and indicator role of
mollusks in Uzbekistan.

Knrouegvle cnosa: MOITIOCKU, OPIOXOHOTHE, CIIU3HU, Y30€KUCTaH, HHAUKATOPBI CPEIbI.
Keywords: mollusks, gastropods, slugs, Uzbekistan, environmental indicators.

B V36ekucrane, B HacTosiee Bpems 6onee 50% mouB — AerpaaupoBaHbl, BOJHBIC OacCeHbI
3arps3HAIOTCA. YUUTHIBAsA 3TO, U3YYEHUE WHIMKATOPHOM POJIM MOJUIFOCKOB U MX paclpeiesieHus 1o
THTIAM TTIOYB ¥ BOJIbI — SIBJISIETCS] AKTyaJIbHBIM B 9KOJIOTHYECKUX UCCIIEeNOBaHUAX [ 1-2].

Mamepuanst u memoObl uccreoosanus
OO6crnenoBanbl pa3MyHbIe THUIBI TOYB HAa pa3jIMYHBIX BbICOTax Y30ekucrana. IlpoBeneHo
CHCTEMAaTU4YeCKOE U HKOJIOTMYECKOe ompeneneHue. Bee uccnenoBaHus MpPOBOAMIMCH B TEUEHUE
2009-2020 rr. [Ipu onpeneneHnn MOJUTIOCKOB MOJIb30BAINCh METOAMKOM, IPUBEICHHON B paboTax
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M. C. l'unsipoBa u nip. [1-7].

Pezynomamut ucciedosanus u oocyscoenus

UccnenoBanust U aHalIM3 JIMTEPATypHBIX JAHHBIX MO3BOJIMJI YCTAHOBUTH OOUTAaHHE OKOJIO
160 BUI0B HA3€MHBIX MOJUIFOCKOB B Y30ekucrane [6, 8—19]. MoJumrocku Kak Mo YMCICHHOCTH, TaK
[0 BEPTUKAJIBHBIM 30HAM PACHpPOCTPAHEHbI JIOBOJIBHO HE PAaBHOMEpPHO. B mecuaHbIx mMmoyBax
MyCTBIHB, TAKBIPAX U COJICHHBIX TMOYBAX, U3-32 HE ONArOMPUATHBIX MOTOMHBIX YCIOBHMA MOJLUTIOCKH
He oOuTarT. B mosice cBeTIbIX cepo3eMoB Ha BbicoTax oT 250 mo 400 M H. y. M., TumU4HbBIX (400—
700 m) 1 Temubix ouBax (700—1200 M H. y. M.) YHCJIO BHUJIOB JIETOYHBIX OPIOXOHOTHX MOJIIIOCKOB
YBEJIMUUBAETCS, a 3aT€M B cpeqHe-BbICOTHOM nosice (1200-2800 M H. y. M.), TI€ pacpoCTpaHEHBI
KOpUYHEBBIE ¥ Oypo TOPHO-JIECHBIE M B BBICOKOTOPHsIX (cBbime 2800 M H. y. M.) Ha CBETIIO-OyphIX
JYTOBOCTEMHBIX MOYBBI — 3aKOHOMEPHO YMEHBIIAETCS.

Ha paBHMHaxX B CTEMHBIX CEpO3eMHBIX MOuBax Ha BbicoTax 300—600 M H. y. M. oOuTaror
12 Bu0oB Ha3eMHBIX MOJUTIOCKOB. Cpenu HuX, 4 Buna ciusuen pona Candaharia Gudwin Austen,
1888: C. levanderi (Simroth, 1901), C. izzatullayevi Likherev et Wiktor, 1980, C. roseni (Simr.,
1912), C. kaznavi (Sinr., 1912) u Lytopete maculata (Koch et Heymann, 1874), Bce oHu
ME300MOHTBI, 0OUTATENN MECT CpellHeH BIaKHOCTH. 371ech ke obutaeT U ampuodbuont Oxyloma
elegans (Risso, 1826). Kpome Toro, 31meck B OOJBIIOM KOJIHYECTBE BCTpedaroTcs Pseudonapaeus
sogdianus (Martens, 1874) u Xeropicta candaharica (L. Peiffer, 1826). 13 obmero uucna 3tux
MoiuttockoB: C. levanderi, C. izzatullaevi, L. maculata n nBa mocieaHUX PaKOBUHHBIX MOJIIIOCKA
MHOTOYHCIIEHHBI U SBJSIOTCS MHAUKATOPAMH TTOYB CBETIIBIX CEPO3EMOB.

Onebuont Caciliondes acicula (Mull, 1774) oburaer TOJIBKO B TaHHOM THIIC TOYBBI H TEM
CaMbIM CYMTACTCS] HHMKATOPOM CBETIIBIX CEPO3EMHBIX MOYB.

B moiiMax peyHBIX MOJIMH B TUAPOMOP(HON IMOYBE CpPEAM JACPHOBHHBI U IO KaMHSIMHU
O0OUTAIOT MICUXPOME30OUOHTHIL: Zonitoides nitidus (Mull., 1774), Cochlicopo lubrica (Mull., 1874),
Euconulus fuluns (Muller, 1774), Pupilla muscorum (L., 1758), Vertigo antivertivertigo (Drap.,
1801). Cpenu HUX TEepBbIC JBa BUJA — MHOTOYHMCIECHHBI, a M. cogdiana — obutas B cajgax u
Oropojiax OTHOCHTCS, M K Me3o(duiuiaM. M3 HUX, K HHAMKATOpaM TUAPOMOPGHBIX MOYB OTHOCSITCS,
NepBbIe BhIlIEyKa3aHHbIC BUaa u Pupilla muscorum.

B ropHbIx 30HaxX cpeaM THUOMYHBIX M TEeMHBIX MouBax Ha BbicoTax 700-1200 M H. y. M.
KOJIMYECTBO BHJIOB MOJUIIOCKOB JOBOJIBHO Oosbinoe. 3xech oburtaror Oonee 20 BuaoB. K HuM
npuHamnexar: Truncatellina callicratis (Scacchi, 1833), Gibbulinopsis signata (Mouson, 1873),
Valloma pulchella (Mull, 1774). Pseudonaeus sogdianus, Candacharia rutellum (Hutton, 1849), C.
levanderi, C. rozeni, Leucozonella rafispura (E. Mart., 1874), L. retteri (Rosen, 1897) u ap. 3nechb
xKe oburtaet u 3BpUOHOHT Phenacolimax annuelaris (Stud., 1820). Cpenu Hux 4 nepBbBIX BHAa —
KcepoMe300noHThl, 3 Buaa poma Candaria Gudvis; Austen wme3obuonthl, G. signata —
KCepOOMOHTHI. Bce OHM MPOHUKAIOT W B TOYBHI BBIIIENEKAIUX 30H. M3 00IIero 4mcio 3THX
MOJUTIOCKOB: L. roafispira, L. reterri m G. signata 1O YHUCICHHOCTU 3[€Ch NpeodranamT u
CUMTAIOTCS] MHIMKATOPHBIMH BHJIAMH TIOYB 3TOU 30HBI.

B cpennem BbicoTHOM mosice (12002800 M H.y.M.) rop 3amagHoro Tsub-lllans B
@epranckoii, Yatkansckoit u Kuprusckoit xpeOTax B mpenenax Y30eKHCTaHa paclpOCTPaHEHBI
KOpHUYHEBBIE, OypO-TOPHO-JIECHBIE, CBETIO0-OypO JIYyTOBOCTENHBIE MOYBBL. 37eCh 00HMTaOT 4 BHIA
SHAEMHUYHOTrO ciau3Hs poaa Tupcomilax Simroth, 1901: T. nanus (Simr., 1901), T. ferganus (Simr,
1910), T. natalianus (Michalis, 1892) u T. turkestanus (Simr, 1898) [20]. Bce oHM OTHOCSTBCS K
Me30(huIaM M CUMTAIOTCS WHIUKATOPAMH BBIIICYKA3aHHBIX TUIIOB TMOYB. AHAJIOTHYHBIC MOYBBI
I'mccapckoro u 3adapmanckoro xpedta Ha BbicoTax 2500-2800 M H. y. M. 3acensiorT
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kcepomesohuisl Pupilla anzobica 1zzat., 1970 u P. stropolita Schileyko, 1984.

B ICJIOM C TOAHATUCM B I'OPBI 10 OHpeHCHCHHOﬁ BBICOTHI UBMCHACTCA KaK YHMCJIO BUJOB, TaK U
YHUCIEHHOCTh HA3eMHBIX MOJUTIOCKOB. (OCHOBHOW NPUYMHON JTOMY SBISIETCS HM3MEHCHHE
NapIMaIbHOTO JTABICHHUS BO3AYXa, TEMIIEpaTyphl, pa3HOOOpas3us THIIA MOYB, PACTUTEIBHOCTH, €€
MOKpeITUSL U PuTomMacchl. CienyeT 0co0o0 MOMYepKHYTh, YTO BIepBbie n3 okp. CamapkaHiua B
CBETI0-OyphIX NMOYBaX U3y4eH OMOJIOTUYECKHII MOHUTOPUHT CpefaHeasnarckoro cnusus Candaharia
levanderi Simroth n ycTaHOBIIEHO, YTO MEJIAHU3M Y ATOTO CIIM3HS HE Haciemyercs. Bce moToMcTBO
MENaHWYECKUX POIMTEINICH, BBIPAIICHHBIX BAAJIH OT NMPOMBIIUICHHBIX PaliOHOB, HMEJIO TUITHYHYIO
IS BUJIA OKpPacKy — CepoBaro-kenTyro. OIHAKO MeXIy METaHWYECKUMH W THIWYHBIMU IO
OKPacCKHU CIU3HAMH OJHOW BO3PACTHOM I'PYIIIBI UMEIIUCH Pa3INYusL.

YcraHoBieHO, 9TO Macca (m) u 00beM (V) TIOJOBO3PEIBIX MEIAHUYCCKUX CIIM3HEH MOUYTH B
2,0 pa3a MeHbIIIE YeM TUITHYHO-OKPAIICHHBIX:

m men = 590 + 60,5 me; m mun = 992.2 + 96.0 me (t >tos);
vmen = 0,46+0,04 cm’; v mun = 0,65 £ 0,08 cr® (¢ >tos).

B wutore uccnepoBanuii OblIO0 ompeaeneHo, yTo y cpenHeasuarckoro cinusHa C. levanderi
M3MEHEHUSI OKPACKU TeJla — 3TO PE3yJbTaT 3arps3HeHuUs: NPUPOAHON cpeabl [21].

Hcnonp3oBaHue OHOJIOTMYECKOTO pa3HOOOpasusi TNpU HM3YYCHUH OMOMHIMKAIIMOHHBIX
po0OJieM 3TO OTBETHAS peaKIysl OTIEIbHBIX BHIOB OPIraHU3MOB HAa U3MEHEHUE BHEIIHEH CPEIbl.

OO6cyxnass poau BOJHBIX MOJUTFOCKOB KaK WHIUKAaTOPOB BOAHON Cpelbl OTMETHM, UYTO B
BOJIHBIX OacceliHaX TIpH OMPEACICHUU KAdeCTBO BOJbI, MOJUIFOCKH SIBIISIIOTCS XOPOIIUMU
WHIUKaTopaMd B BomoeMmax. Cpemu OCHTOCHBIX JKUBOTHBIX OHH COCTAaBJISIIOT IPEOOJaIarolne
yucino. [lo uccrnemoBanusiM aBTOpa B BOIOEMax Y30eKHCTaHa yCTaHOBIIEHO oOutanue Ooinee 100
BUJIOB BOAHBIX MOJUTIOCKOB [15]. Cpeam HuX, Kak xopomre OHoQHUIbTpaTOpbl BOALI OCOOCHHO
BaXHOE 3HAYEHUE UMEIOT JIByCTBOPUYATHIE MOJUIFOCKH.

3nmeck cinemyer 0cobo OTMETHTh, 4TO 3. M33arymiaeB B mporecce M3ydeHUs CanmpoOHOCTH
BOJHBIX MOJUTIOCKOB CpemHelt A3uW 4acCTUYHO WCIIONB30Bal W Marepuaibl o Yszoekucrany [10].
OnHako UX poNib KaK WHAMKATOPOB, T. €. X MECTO B OUHCTKE 3arps3HEHHBIX BOJ Y30eKucTaHa, B
1[eJIOM He Oblia HCcClieI0BaHa.

Panee mpoBeneHHBIMU HCCIICIOBAHMSIME B Y30€KHCTaHE OBLIO BBISBICHO, YTO B PAa3JIMYHBIX
TUTIaX BOJ: KIOYaX W POJHHUKAX, apblKaXx — OPOCHTENISAX peKax, KaHalax, BOJOXPAHUIIHINAX,
PBIOHBIX XO3siicTBaX, obutatoT 50 BUIOB M 2 momBuaoB MoittockoB [18, 21]. Cpenn Hux —
25 BUJIOB OpIOXOHOTHX, 25 BUIOB M 2 TOJABHAA JABYCTBOPYATHIX MOJITFOCKOB — OTHOCSTCS K
WHMKATOpaM — CanpOOHBIM MOJUTIOCKAM, U PEKOMEH IOBAHBI JIJISl OTIPE/ICTICHHUS Ka4eCTBa BOIBI.

N3 oOmiero uymcia OprOXOHOTHX MOJUTIOCKOB, TepeaHexaOepHbIX pona Martensamnicola
Izzat., Sitn. et Star., 1985 — oOurarenu xmoueir: M. brevicula (Mart., 1874) u M. hissarica
(Shadin, 1950, Buchariamnicola 1zzat., Sith. Et Star., 1985, S. pallida (Mart., 1874) u S. shadini
Izzat., 1984, a cpenn MenKkuX ABYCTBOPYATHIX MOJUTIOCKOB: Kuiper pisidium lzzat. et Star., 1986
(4 Buna); Odhneripi Kuper, 1962 (3 Buma) u Coclocalis turanica (Clessin in Martens, 1874) u
Cingulipisidium hissarica 1zzat. et Star., 1985 — oTHOCSTCS K KaTOPOOHBIM BUIAM U SIBISIOTCS
XOPOIIMMH WHAMKATOPAMH YUCTHIX BOJ. M3 KPYMHBIX IBYCTBOPYATHIX MOJUTIOCKOB — S5 BHUJIOB
cemerictBa Corbiculidae: Corbicula cor (Lamack, 1818), oOutaromas B pekax, o3epax H
BOJIOXPAHIJIUINAX SIBIISTFOTCS TTOKA3aTeIsIMH  OJIMTOCANIPOOHOCTH, T. €. 3TO HWHAMKATOPHI CI1abo
3arpsi3HeHHBIX BoA. M3 2 BumoB u 2 moaBuaoB pona Colletopterum s. str.: C. bactrianum Rolle,
1897 u C. cyreum sogdianum (Kobelt, 1897), 3acenstomux peku, o3epa, BOJOXpAHHIUINA U
KaHaJIbl, — OTHOCSTCS K [} Me3acanpoOHBIM, HHIUKATOPBI CPEIHE 3arpsA3HEHHBIX BOJ. 3aBE3CHHBIC
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kuTaiickue 0e33yOku poma Sinanodonta Modell, 1944: S. gibba (Benson, 1855), S. orbicularis
(Heude, 1880) u S. puerorum (Heude, 1880), a Takxke, Kak cpeaHeaswarckue 0e33y0Ku,
MPUHAIJIEKAT K MHAUKATOpaM CpPEeIHE 3arpsi3HEHHBIX BO/I.

B nenom npecHble BOABI HA TEPPUTOPUU Y30EKHCTaHA — YKUCTHIE M CHJIBHO 3arpsi3HEHHBIX
MOJIMCAnPOOHBIX BOJ 3/1ech HeT. OHAKO, 3716Ch OOUTAIOT M COJIOHOBATOBOIHBIC MOJUTIOCKH, OHH TIO
OTHOIIICHUIO K COJICHOCTU PA3JICNIAIOTCS HA 3BPUTATHHHBIC, OOMTAIONINE B IIMPOKOM JHAMAa30HE
COJICHOCTH BOJIbl U CTCHOTAJIMHHBIC, )KUBYIIIUE B Y3KOM JUANA30HE COJICHOCTH BObI [ 19, 21].

K sBpuramuHHOMY THITy OTHOCHTCS ApalbCKul akkiauMaTu3aHt (Abra segmentum Recluz,
1943). 3aeck ke pacnipocTpaHEHbI €BpOIeHCKO—apano—Kacnuiickue Buabl poaa Cerastoderma Poli,
1795: C. rhomboides Lamarck, 1819 u nepenanexxadepusiii Theodox Lindvolm, 1924, oburaromue B
Apane npu coneHocTd 9,9-29,0%o0, OHM B SKCIIEPUMEHTE BBIIEPKUBAIN COJICHOCTh BOABI OT 42—
56%o [1].

3axnouenue

B nemom, B Apane ycranoBieHo obutanue 23 BunoB pona Caspiohydrobia Star., 1970 u
KUBYT OHHU IIPU pa3NUYHbIX coneHOCTAX (14-26%o) Boasl Apana [8]. Cpenu nux: C. sogdiana Star.
et Izzat., 1974, C. elongata Star.et 1zzat., 1974 u C.lyaurica Star.et 1zzat., 1974, onucanusie u3
coieHblx Boj Baxmickoro xpe0ra (okp. cena Jlayp) Tamkuxkucrana mo Amynapbe NPOHUKIN B
Apan [7].

B nHacrosiiiee BpeMs 10BOJILHO 0OJIBIIOE KOIMYECTBO MOJUIIOCKOB OOMTAIOT B COJICHBIX BOAAX
TysmyituHckoro Bopoxpanunumia B Kapakanmakuu W SIBISIOTCS MHJMKATOPAMH COJIEHBIX BOJ.
Opnako B TOCIEOHWE TOABl CHUJIBHO YCHJIMBIIMMHCS ApPajlbCKUM KPHU3UCOM COJIEHOCTh BOJBI
JaHHOTO Mops npeBbicuiIa 60%o U 371€Ch COXPAHATHCS IBPUTAIIMHHBIE MOJITIOCKH.

B 3axmroueHum cienyer OTMETUTh, 4To B mocienue roasl (2017-2020 rr) ycunusamu
npaBuTenbcTBa Pecnyonuku Y30ekucrtan u ero pykoBogutens — [Ipesuaenta 1. M. Mup3ueesa,
IIpU COACMCTBUM KOMHUTETA criaceHus Apana — B paiioHe [Ipuapanbs nmpou3onuiv 3HaYUTENbHbIE
M3MEHEHUS B JTYUIIyI0 CTOPOHY. Vet mporiecc BOCCTaHOBIIEHUS SKOCHUCTEMBI.
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MORPHOLOGICAL AND ANATOMICAL ANALYSIS
OF VEGETATIVE ORGANS OF Avena pilosa (Roem. & Schult.) Bieb.

©Aliyeva L., Ph.D., Azerbaijan State Agrarian University, Ganja, Azerbaijan,
ilahaaliyeva@inbox.ru

MOP®OJIOIO-AHATOMUYECKHUN AHAJIN3
BET'ETATHUBHBIX OPT'TAHOB Avena pilosa (Roem. & Schult.) Bieb.

©Anuesa U. @., kano. 6uon. Hayk, Azepoaiiodcanckull 20Cy0apcmeenHulll azpapHulil
yHusepcumem, 2. I'anooxca, Azepbationcan, ilahaaliyeva@inbox.ru

Abstract. The article provides information about the structural features of the fodder plant —
Avena pilosa (Roem. & Schult.) Bieb., which is widespread on winter pastures in Azerbaijan. As
a result of the morphological-anatomical analysis, important structural elements were identified, as
well as the morphophysiology and adaptation of this species. As a result of adaptation to drought
conditions, this plant showed signs of strong xerophilization. Xerophytes — plants for which
the aridity of the norm. Common symptoms of xerophytes — a small evaporating surface, and other
structural and physiological symptoms are very diverse. Reduction of leaf area is the main
morphological feature of xerophytes.

Annomayus. B crtarbe mpeicTaBleHBI CBElEHUS 00 OCOOEHHOCTSAX CTPOEHHUS KOPMOBOTO
pactrenuss — Avena pilosa (Roem. & Schult.) Bieb., mupoko pacrnpocTpaHeHHOT0 Ha 3UMHHUX
nactoumax A3sepOaiimkana. B pesynprare Mop(doIoro-aHaTOMUYECKOTO aHaIM3a OBLIM BBISIBICHBI
BaXHBbIE CTPYKTYpPHBIC OJJEMEHTBI, a Takxke Mophoduznonorus W ajanrtanus 3TOro BHUJA.
B pesynprare amantanuu K YCIOBHSM 3acyXW 3TO pacT€HUE MPOSBUIO MPU3HAKU CHIIbHOU
kcepounuzanuu. Keepodutbl — pacTeHus, Isi KOTOpPBIX 3acylUIMBOCTb B Hopme. OOmue
CHMIITOMBI KCepo(UTOB — HeOOIbINasi WCHapSIONIascs MOBEPXHOCTh M APYTHE CTPYKTYpHBIE U
(Gu3MOIOrMYecKue CUMITOMBI OYE€Hb Pa3HOOOpa3Hbl. YMEHbBIIEHHE JIMCTOBOW IOBEPXHOCTH —
OCHOBHast MOp(oJIornueckasi 0co0eHHOCTh KCepO(PUTOB.

Keywords: Avena pilosa, fodder plant, epidermis, sclerenchyma, structural elements, xylem,
phloem, chlorenchyma.

Knrouesvie cnosa:  Avena  pilosa, KopMOBO€ pacTeHHE, JSNHIEPMHUC, CKIEPEHXHMa,
CTPYKTYPHBIE JIEMEHTBI, KCHJIEMA, (pJI03Ma, XJIOPEHXUMA.

Avena pilosa (Roem. & Schult.) Bieb. — is an important fodder plant in the winter pastures of
Azerbaijan. Stems are straight or elbow-raised, smooth 30—50 cm tall. The leaves are linear, flat, 3—
5 mm wide, usually rarely hairy on both sides, the tongue is 2—3 mm. The panicle is usually one-
sided, 8-12 cm long. Spikelet’s 2—-3 flowering, with the lower two fetuses spinous flowers, just
under the lower flower with a joint; the spikelet axis is long and densely silky hairy, only at the base
of the second fertile flower; callus is 3—4 mm long, linear, obtuse, slightly arcuate-curved, long,
densely hairy, with a linearly elliptical articulation track. Spikelet scales are lanceolate, sharp or
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pointed, greenish on the back, with the same veins, lower with 3-5 veins, 12—15 mm in length,
upper broad-lancer with 7 veins, 20—25 mm in length [1-2].

Research methods
The samples for anatomical studies were fixed in 70% alcohol. temporary and permanent
preparations were made on the basis of conventional methods [3]. Morphological features of the
vegetative organs of the plant were investigated with the help of the Zeiss Stereo Discovery. V8
microscope, and the slides with the help of microscopes MI-4100DHD and Zeiss Axio Imager. A2”.
Anatomical drawings were made with the help of a microscope Axiocam 305 color. The anatomical
terminology of various authors was used [3—4].

Results and discussion
The root outside is covered with a single layer rhizodermis. The rhizodermis is covered with
numerous hairs. Inside the 8-9-layer cortex parenchyma is well developed. Closer to the center,
parenchymal cells increase in size. The endoderm is well marked. In the center, there are 6
metaxylem vessels. Near them are visible areas of phloem.

Figure 1. Cross-section of the root of Avena pilosa: 1 — Rhizodermis, 2 — Cortex parenchyma, 3 —
Endodermis, 4 — Xylem, 5 — Phloem, 6 — Root hairs.

The stem outside is covered with epidermis. Large epidermal cells are located opposite the
small vascular bundles. In other parts of the epidermis, the cells are small with thickened outer
walls. The remains of the primary cortex are observed in the form of chlorenchyma and areas of
sclerenchyma.

On both sides of each vascular bundle there are patches of chlorenchyma. On the cross-
section of the lower metamers, the sizes of these sections are smaller; on cross-sections of the upper
metamers, they are larger in size. And this, in turn shows the priority of the upper internode and the
adjacent sheet. The development of peripheral sclerenchyma is also associated with the location. At
the upper internode of the vegetative shoot, the sclerenchyma encircles the vascular bundles and the
areas of the chlorenchyma around them. The sclerenchymal ring consists of 3—4 layers of cells [5].

To the periphery, the diameter of these cells increases. Inside the sclerenchyma, there are
elements of the central cylinder — large vascular bundles surrounded by parenchyma. Smaller
parenchymal cells are located closer to the sclerenchyma and vascular bundles. This feature makes
the stem resistant, and also provides radial transport of substances. Larger parenchymal cells are
located to the center.
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Figure 2. Cross-section of the stem of Avena pilosa: 1 — areas of sclerenchyma, 2 — main bundle,
3 — secondary bundle, 4 — sclerenchyma

The leaf is covered with the same type of epidermis. Under the epidermis, a well-developed
mesophyll is observed, with numerous chloroplasts. Mesophyll is homogeneous. The leaf is
amphistomatic, that is, the stomata are on both sides [5].

On the cross-section of the leaf there are a large number of vascular bundles. Each bundle is
attached by sclerenchyma to the upper and lower epidermis. There is a strong development of
sclerenchyma.

Figure 3. Cross-section of the leaf of Avena pilosa: 1 — upper epidermis, 2 — lower epidermis, 3 —
motor cells, 4 — hairs, 5 — sclerenchyma, 6 — vascular bundle, 7 — mesophylI

Conclusion
As a result of literary data, field research and personal observations, the wide distribution of
Avena pilosa was discovered, which is a valuable fodder plant on the winter pastures of Azerbaijan.
The morphological structure, volume and topography of the structural units defined in microscopic
studies are important taxonomic features.
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RAVINES FLORISTIC DIVERSITY OF KHINNA GORGE
(ZAYAMCHAY RIVER BASIN, LESSER CAUCASUS)

©Bayramova U., Ganja State University, Ganja, Azerbaijan, ulkr.bayramova.88@inbox.ru

PJIOPUCTHYECKOE PABHOOBPA3ZUE OBPAI'OB YIIE/IbSA XHHHA
(BACCEHH P. 3ASIMYAU, MAJIBIA KABKA3)
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Abstract. In 2016-2021 the ravines floristic diversity of the Khinna gorge (Zayamchay river
basin, Lesser Caucasus) was studied. Khinna gorge is located on the right bank of the Zayamchay
river, at the foot of Gizilja Mount. In the ravines of the Khinna gorge, 18 species, 13 genera and
11 families of plants were found. Plants of relict origin were also found: Poa nemoralis L., Poa
compressa L., Ulmus glabra Huds., Parietaria chersonensis (Lang & Szov.) Dorfl., Asparagus
verticillatus L., Gladiolus atroviolaceus Boiss., Rubus buschii Grossh. ex Sinkova, Amoria tumens
(Steven ex M. Bieb.) Roskov, Plantago major L.

Annomayus. B 2016-2021 rr. uzyyanocs OuopazHoodpasue (Gaopsl OBparoB ymiesibs XUHHA
(Oacceitn p. 3asmuaii, Maunbiii KaBka3). Vienbe XuHHaA pacnoioXeHO Ha IpaBoM Oepery
p. 3asiMuaii, y mogHoxusi ropel ['bi3purpka. B oBparax ymenbs XuHHa oOHapyxeHO 18 BHIOB,
13 ponoB u 11 cemeiictB pactenuii. Takxe 0oOHAPYKEHBI PACTCHHUSI PEIMKTOBOTO MPOMCXOXKICHUS:
Poa nemoralis L., Poa compressa L., Ulmus glabra Huds., Parietaria chersonensis (Lang & Szov.)
Dorfl., Asparagus verticillatus L., Gladiolus atroviolaceus Boiss., Rubus buschii Grossh. ex
Sinkova, Amoria tumens (Steven ex M. Bieb.) Roskov, Plantago major L.

Keywords: ravines, gorge, flora, vegetation, family, genus, species.
Knrouesvie cnosa: opary, yuiense, Gpruopa, paCTUTENIbHOCTh, CEMENUCTBO, PO, BH/I.

The ravine is a narrow, blunt, sloping, young linear relief form. Ravines are formed as a result
of the breaking of plants on the banks of rivers during the rainy season and snowmelt. There are
3 stages in the formation of ravines. First of all, small gorges are formed, in the next stage, the
water flow gradually deepens the formed ravines [1-3]. At this stage, the process of ravine
formation is accelerated.

Materials and methodology
The object of the research was the vegetation of the ravines of the Khinna gorge. The research
material was the flora biodiversity of river basins. Phytocenological descriptions were made within
the boundaries of natural vegetation groupings. With the help of the TURBOVEG program, a
geobotanical and phytocenological description bank was created and worked on the basis of the
MEGATAB program. An abundance of species Braun-Blanquet (1964) names of species Flora of
Azerbaijan (1950-1961), Abstract of Caucasus flora [1-2, 4-5], Gurbanov [4], Novruzov [1, 3].
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To determine the status of rare and endangered species, the Red Data Book IUCN [5] was
used. The plants are named after the books “Flora of Azerbaijan” (1950-1961) and “Abstract of
Caucasus flora” (2003-2012), “The plant World of Azerbaijan” [1].

General methods accepted in botany, as well as ecological-geographical-morphological,
areological, geographical-systematic, statistical-floristic methods were used in the development and
determination of materials. Chamber research was conducted at the Department of Botany of Ganja
State University.

As the ravine deepens, a step is formed first. When the snow melts and it rains, the base of
these steps is washed away, gradually collapsing to form a ravine. Until then, the length of the
ravine increases so that its height reaches the watershed. Gradually, the ravines collect water from
all slopes and the size and depth of the basin end. Soft sediments accumulate at depth. In general,
the formation of ravines is characteristic of humid conditions, in dry conditions ravines do not
deepen for a long time.

Developed ravines gradually turn into the gorge, creating conditions for the cultivation of
pastures, gardens, and other agricultural crops. The ravines cause great damage to the country’s
economy. The ravines in the study area are mostly observed in areas with steppe and mountain
xerophytic vegetation. Atmospheric sediments are unevenly distributed in these areas, and in
general, there must be viscous rocks for a ravine to forming clay, soil, rising wavy relief (Figure 1).

Figure 1. The ravines in the study area

The ravines cause great damage to the region's economy, destroy large areas of land, and only
after 400—500 years the soil is formed on the slopes of the ravines. The ravines located on roadside,
gas pipelines and banks of rivers are more dangerous. A ravine is a negative form of relief, forming
a V profile. The depth and width of ravines can vary up to several meters. The ravine is formed as a
result of precipitation, water washing, erosion, and on the slopes, there are bushes and other grasses.
It can vary from 2 to 100 per year.
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The formation of the ravine is a relief, soil washing, vegetation, and human economic activity.
Up to 75% of the study area is steppe and mountain xerophytic vegetation of anthropogenic origin.
Currently, the process of ravine formation is very strong.

Khinna gorge ravines cover the right bank of the Zayamchay valley. Its upper part is
reminiscent of mountain valleys. In fact, the Khinna gorge is a huge mountain valley with an area of
50-60 km, the formation of which is complicated. The high mountainous parts of the basin are
surrounded by Paleozoic and Mesozoic sediments. Erosion processes are typical for the formation
of ravines. Khinna gorges have tectonic origins. The sloping slopes of the ravines are surrounded by
bare limestone. The northern and southern slopes of the ravines differ sharply in their fluorescent
composition [4-5].

Relict species are found on the southern slopes of anthropogenic ravines. Relict species
include Poa nemoralis L., Poa compressa L., Ulmus glabra Huds., Parietaria chersonensis (Lang
& Szov.) Dorfl., Asparagus verticillatus L., Gladiolus atroviolaceus Boiss., Rubus buschii Grossh.
ex SinkovaAmora tumens, Plantago major L.

In higher plants Geranium collinum Stephan ex Willd. Steph forms a microgroup with
Anomodon longifolius Hedw. Hartm., Grimmia doniana Sm., Bryum capillare Hedw, Polytrijhum
jommune Hedw. moss species on tree stump (Figure 2).

Figure 2. Microgroup with mosses

On the northern slopes, mesophyte grasses, hornbeam, beech, linden, ash, mountain, mixed
forests are typical for the Khinna gorge ravines. The following table provides information on the
biodiversity of the flora of the Khinna gorge ravines (Table).
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Table.
FLORA BIODIVERSITY OF KHINNA GORGE RAVINES
Family Genus Species
Aspidiaceae Mett. ex Frank Polystichum Roth Polystichum lonchitis (L.) Roth
Poaceae Barnhart Poa L. Poa nemoralis L.

Poa compressa L.

Rosaceae Juss. Rubus L. Rubus saxatilis L.

Ranunculaceae Juss. Thalictrum L. Thalictrum minus L.

Euphorbiaceae Juss. Euphorbia L. Euphorbia hyrcana Grossh.

Rhamnaceae Juss. Rhamnus L. Rhamnus pallasi Fisch.et. C. A. Mey

Celtidaceae Link Celtis L. Celtis australes L.

Rubiaceae Juss. Galium L. Galium caspicum Stev.

Fabaceae Lindl. Trigonella L. Trigonella strangulata Boiss.
Amora C. Presl. Amora tumens Stev.ex Bieb.
Astragalus L. Astragalus macrourus Fisch. et Mey

Astragalus glycyphylloides DC.

Astragalus finitimus Bunge

Astragalus captiosus Borris.

Cornaceae Dumort. Swida Opiz Swida australis (C. A. Mey) Pojark. ex
Grossh.
Campanulaceae Juss. Campanula L. Campanula coriacea P. H. Davis

Campanula mensteriana Grossh.
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COMPARATIVE ANALYSIS OF RARE AND ENDANGERED PLANTS
OF HIRKAN DENDROFLORA
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CPABHUTEJIBHBIN AHAJIN3 PEJKUX U UCUE3AIOIIIAX PACTEHUI
I'MPKAHCKHUX JIECOB
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Abstract. In the research work has been comparatively analyzed the Hirkan dendroflora and
have been collected herbariums of rare and endangered trees and shrubs. There are identified
26 families, 40 genera, 60 species of rare and endangered trees and shrubs naturally spreading areas,
distribution of individuals in populations, have been performed tree-ring analysis on old samples.
As a result of the observations have been determined, that in the Hirkan flora the majority of species
in the areas have been diminished and decreased compared to previous years, many species are in
danger of being disappeared. From this point of view by the monitorings of the area were studied
threat criteria, the reasons of decline in plant varieties, those plants have been identified based on
version of IUCN 3.1. In the research work have been processed out the protection measures, the
biological features of species, the causes of change in natural resources.

Aunnomayus. B xone uccnenoBaTeNbCKo paboThl ObUT MPOBEIEH CPAaBHUTEIbHBIA aHAJIN3
nenapodopsl ['mpkana U coOpaHbl repOapuu peAKHX M HCUE3AIOUINX JIEPEBbEB U KyCTapHUKOB.
Beisneno 26 cemeiicts, 40 ponos, 60 BUIOB pEAKUX U MCUYE3AIOIIUX JEPEBbBEB U KyCTAPHUKOB HA
€CTECTBEHHBIX apeajlax pacnpocTpaHeHus. M3yueHo pacnpezneneHue ocoOedl B MOMyJALMSX,
IIPOBEJIEH JACHAPOXPOHOJIIOTNYECKHH aHaJIN3 Ha CTapbIX oOpasuax. B pesynbprare HabmoneHui 0110
YCTaHOBJICHO, YTO BO (hope I'MpkaHa OOJBIIMHCTBO BUAOB HAa TEPPUTOPUSAX YMEHBIIMIOCH WU
YMEHBIINJIOCH 110 CPABHEHHIO C MPEABIAYIIMMHU TOJaMHU, MHOTHE BUABI HAaXOIATCS MO yTpo30i
ucue3HoBeHus. [lpu mpoBeneHWH MOHUTOPUHIA TEPPUTOPUM ObUIM U3y4Y€HBI KPUTEPUU YIPO3BI,
MIPUYMHBl COKpAIIEHUsI YWCIEHHOCTH pacTeHUid. BuoBble Ha3BaHMsS pacTeHUN NIPUBEIEHBI B
cootBercTBHe ¢ Bepcueit 3.1. MCOIIL. B xone uccnenoBarenbckoi paboThl ObuUIM pa3paboTaHbl
MEpbl 3alllUThl PACTEHHM, HM3yueHbl OHOJIOTHYECKHEe OCOOCHHOCTH BHJIOB, BBISIBIECHBI NPHUYUHBI
M3MEHEHUs YHCIEHHOCTH.

Keywords: Hirkan National Park, endemic plants, forest, flora.

Knrouesvie cnosa: T'upkaHCKUil HAIIMOHATBHBIN TIAPK, YHAEMHUYHBIE PACTeHHUS, Jiec, (ropa.
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Introduction

Climate change of many years and the effects of anthropogenic factors have led to a decrease
in biodiversity in the world.

The replication of rare plants on the conservation and sustainable use of biological diversity
of Hirkan flora, the reduction of the human factor to the environmental impact, the distribution of
rare and endangered trees and shrub plants in specially protected natural areas, the certification of
dendro-chronic analysis of taxonomometric composition and nature monuments is intended [1].

The vegetation cover of the Hirkan National Park, located in the south-east of Azerbaijan's
Lankaran and Astara administrative districts, is mainly referred to as the third relic period, where
endemic plant species dominate. Hirkan National Park is a lively nature museum of our country and
many species are included in the Red Book of the Republic of Azerbaijan [2].

It should be noted that, based on the relevant decree of the country’s leadership, the Hirkan
flora contains typical flora and fauna species, national wealth of the country and a specially
protected nature reserve.

Hirkan National Park is crucial for the development of tourism, improving the social
conditions of the population, and the satisfaction of people's oxygen needs. It was investigated
26 families, 40 genera and 60 species of rare and endangered trees and shrubs of natural areals in
areas, distribution of individuals in populations and dendrochronologic studies on older samples.

Material and Methods

According to the National Strategy and Action Plan of the Republic of Azerbaijan,
expeditions to the Hirkan flora planned for the purpose of investigation, the reasons of lessening the
plant areals were investigated, in the result of the monitoring and analyses and threat criteria of
these plants were determined based on the 3.1 version of the IUCN. During the research, in 1926
The Talysh flora by A. A. Grossheim, R. Razzade, Y. Isayev, V. Hajiyev, H. Gadirov, Q. Akhundov,
S. Agajanov, flora of Azerbaijan, Prilipko L. I., Mammadov T. S., Alexander E. O. in 1950-1961,
Asgarov A. M., Musayev S. and other scholars and personal research were used.

In the analyses of flora, it was based to the I, II, III volumes of “The trees and shrubs of
Azerbaijan” the Red Book of Azerbaijan SSR in 1989, Red Book was published in 2013 “Rare trees
and shrubs of Azerbaijan” published in 2016, 3 volumes of the Azerbaijani Dendroflora published
in 2011-2018.

Analysis and Discussion

As a result of research in the National Park, 174 species of tree shrubs have been found in the
area, of which 36 are endemic plants of Azerbaijan. Here are the main forest generators: Fagus
orientalis Lipsky, Quercus castaneifolia C. A. Mey, Carpinus shuschaensis H. Winkl, Parrotia
persica C. A. Mey species. The area of the Hirkan flora is located at a height of up to 1,000 m from
the east to the west, to the vertical gorges of the forests, and to the lower part Quercus castaneifolia
C. A. Mey., Parrotiaca persica C. A. Mey, Albizia julibrissin Durazz., Gleditsia caspica Desf.,
Ficus hyrcana A. Grossh. Diospyros lotus L., Zelkova hyrcana A. Grossh, Carpinus betulus L. and
others. It has a forest cover of plants. As the altitude increases, Parrotia persica C. A. Mey, Quercus
castaneifolia C.A. Mey species become diminished, replace the Fagus sylvatica L. forests.

It forms part of the National Park, mixed forests on the upper layers. According to the
research it was found that about 28-30 trees and shrubs in one square kilometer can be found. On
our side, samples were taken from old dendrochronic analyzes and their age limit was determined
using Lintab 6 [1].
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Although the area belongs to the ancient relic period, it has been discovered that the average
age of the trees is about 120-347. The reason for this is the well-known events of the 1990s, such as
energy shortages, anthropogenic factors, and so on. As a result of which many plant species were
exposed to the threat of destruction, causing lessening. It has now been found that the Hyrcan
flora’s mid-bonitetis II-III average density is 0.57-0.51 [3].

As a result of the monitoring, 500-600 m above sea level, Parrotia persica C. A. Mey. has
been lessened. Parrotia persica C. A. Mey, located in the lower layer. The main components of the
forests of the species are Quercus castaneifolia C. A. Mey and Carpinus betulus L. In addition,
Pterocarya pterocarpa Kunth. in the area, Alnus subcordata C. A. Mey, one by one Ulmus
caprinifolia Rupp. ex Suckow. species are encountered [4]. The area has a subtropical moisture
content according to its natural climate. That is why this area is endemic and is rich in many
perennial herbicidal elements belonging to the third period. Historically Hirkan National Park has a
rich flora, and about 1/3 of the country’s flora is present in these forests.

Low mountain and foothills Parrotia persica C. A. Mey. in addition to the main components
in the forests, Diospyros lotus L., Albizia julibrissin Durazz, Ficus hyrcana A. Grossh, Fraxinus
Excelsior L., Cydonia oblonga Mill, Populus hyrcana Gross., Zelkowa hyrcana A. Grussh. ect.
Jarm. and in the water gyros, with Salix aegyptiaca L. and others. Various species are included. As a
result of the study, it was found that the grasses in these areas are poorly developed. Vaccinium
myrtillus L. at 1600 m above sea level, rare case Taxus baccata L., Padus avium Mill, Laurocerasus
officinalis M. Roem. Aesculus hippocastanum L. (very rare) and so on plants are encountered [5].

Problems and solutions

The observations have shown that there are no conservation strategies for the part of the
Hirkan flora’s rare and endangered species of woody species.

As a result of monitoring in the Hirkan flora, 72% of the plants in the area are important for
medication. The use of these medicinal plants has also had a negative impact on the proportion of
populations in the flora [6].

In addition to air and water pollution, one of the other factors contributing to soil pollution is
the use of pesticides.

One of the factors causing a reduction in the number of rare plant species in our country or the
disintegration of the offspring is fires.

The criteria for the factors that led to the identification of plant species, precise list of plant
species and their belonging to rare plant species were studied poorly. It should be noted that the
analysis of the distribution of vegetation in our republic, the study of the population’s width and
ecological problems, the analysis of physiological tolerance and reproductive biology are important
in the recovery of gene pool and increase of biodiversity.

To this end, the state has established a legislative basis for the protection of rare and
endangered plants in the flora of Azerbaijan. Environmental protection is also reflected in the
Constitution of the Republic of Azerbaijan adopted on 12 November 1995 [7]. In addition to this,
the Law on Plant Protection was adopted in 1996 in our country for biodiversity. The Red Book of
Azerbaijan, published in 1989, contains 140 species of rare plants. In 2013, the 2nd edition of the
Red Book of Azerbaijan was issued. This book includes 300 rare plants and mushrooms.

Hirkan dendroflora has been thoroughly analyzed in the research, Extracted Extinct (EX),
Extinct in the Wild (EW), Critically Endangered (CR) adopted in [IUCN (2001) 3.1, endangered —
Endangered (EN), Vulnerable (VU), Near Threat — Near Threaten (NT), Worst Danger — Least
Concern (LC), No Data Available — Data Deficient (DD), No Data — Not Evaluated (NE)
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ve been used [8] (Figure 1).

| A

Figure 1. Old species of rare and endangered Carpinus schuschaensis H. Winkl. and Gleditsia caspia
Desf.

In the study, a list of rare and endangered plants has been compiled of the bioecological
features of the plant species in the Hirkan flora. At the same time, the factors causing the decline of
rare and endangered trees and shrubs and their descendants have been investigated. The following
table describes the types of species that have been classified and spread by age, genus, and
species [9].

Ne Family No Genus Ne Species Spreading land
1. | Asparagaceae 1. | Danae 1. | rasemosa (L.) | Astara, Lankaran, Lerik
Juss. Medic. Moench
2. | Ruscus L. 2. | hyrcanus Woronow | Astara and Lankaran
2. | Anacardiaceae 3. | Rhus L. 3. | coriaria L. Lankaran, Astara
R. Br. Lindl.
3. | Araliaceae Juss. 4. | Hedera L 4. | helix L. Lankaran, Astara
5. | pastuchovii Lankaran, Astara
Woronow
4. | Aquifoliaceae 5. | llex L. 6. | hyrcanaL. Lerik, Lankaran, Masalli and
DC. Yardimh
5. | Buxaceae 6. | Buxus Pojark | 7. | hyrcana Pojark. Astara, Lankaran, Lerik and
Dumort. sometimes Masally, Jalilabad
6. | Betulaceae S. F. | 7. | Alnus L. 8. | subcordata C. A. | Lankaran, Lerik, Yardimly,
Gray Mey. Astara
8. | Carpinus L. 9. | schuschaensis H. | in Talysh mountains
Winkl.
10. | macrocarpa (Willk.) | in Lankaran mountains
H. J. P. Winkl
7. | Cannabaceae 9. | Celtis L. 11. | caucasica Willd. Lankaran
Martinov. 12. | australis L. in the lower and middle
mountainousterrain the
Lankaran lowlands
8. | Celastraceae R. | 10. | Euonumys L. | 13. | velutinus (C. A. | Ismayylly-Zagatala, Lankaran-
Br. Mey.) Fisch. & C. A. | Astara
Mey.
9. | Cornaceae 11. | Thelycrania | 14. | meyeri Pojark. in Talysh area
Dumort Fourr
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Ne Family Ne Genus Ne Species Spreading land

10. | Ebenaceae Vent. | 12. | Diospyros L. | 15. | lotus L. Lankaran, Lerik, Astara,
Yardymly and Masally

11. | Leguminosae 13. | Albizia 16. | julibrissin Durazz. Talysh region

Juss. Durazz.
14. | Astragalus L | 17. | husseinovii Rzazade | The average mountain terrain in

Lerik (Diaber, Gosmalyan,
Heveri villages)

18. | caspicus M. Bieb. The highest alpine meadows of
the mountains in the Talysh
zone

15. | Gleditsia L. 19. | caspia Desf. Astara, Lankaran
12. | Fagaceae 16. | Quercus L. 20. | macranthera Fisch. | in Lankaran mountains
Dumort. & C. A Mey. ex
Hohen.

21. | longipes Steven Lankaran,

22. | crispate Steven Lankaran,

23. | castaneifolia C. A. | Astara, Lankaran, Lerik,

Mey. Masally, Lerik
13. | Hamamelidaceae | 17. | Parrotia C. | 24. | persica C. A. Mey Lankaran, Astara, Masally
R. Br. A. Mey.
14. | Lamiaceae 18. | Thymus L. 25. | trautvetteri  Klokov | It spreads around the Lankaran
Lindl. & Des.-Shost. Mountains
15. | Lythraceae 19. | Punica L 26. | granatum L. Lankaran, Astara
Jaume St.-Hil.
16. | Moraceae Lindl. | 20. | Ficus L. 27. | carica L. Lankaran
28. | hyrcana A. Grossh Lankaran, Astara
17. | Oleaceae 21. | Fraxinus L 29. | coriariifolia Scheele. | Talysh-Alazan-Airichai valleys
Hoffmgg. Link. | 22 | Jasminum L. | 30. | officinale L. Lankaran
18. | Rhamnaceae 23. | Frangula 31. | grandiflora Grub Lankaran (surrounding villages
Juss. Mill. of Aleppo Apu), Lerik (Siov
village)
19. | Rosaceae Juss 24. | Laurocerasus | 32. | officinalis M. Roem | Astara
Duham
25. | Pyrus L. 33. | boissieriana Buhse Astara and Lankaran regions

34. | grossheimii Fed. Lankaran, Lerik

35. | hyrcana Fed. Astara, Lankaran

36. | salicifolia Pall. in Lankaran, in Astara

37. | Sorbus caucasica | The upper mountain range of

Zins. Lankaran districts
26. | Sorbus L. 38. | luristanica Schonb.- | From the low mountain range in
Tem the Lankaran, the middle
mountain slopes
27. | Crataegus L. | 39. | caucasica C. Koch Talysh region
28. | Rubus L. 40. | hyrcanus Juz. Talysh region

41. | persicus Boiss. in the territory of Lankaran
region

42. | lanuginosus Stev. ex | Lankaran, Astara region (Astara

Ser. riverside).
29. | Rosa L. 43 | nizami D. Sosn Lerik
44, | koslowskii Chrshan Lankaran (Gazo, Durzaband

mountain)
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No Family No Genus No Species Spreading land
45. | marschalliana Sosn. | Lankaran
46. | hracziana S. | Talysh region
Tamamsch
30. | Prunus Mill. | 47. | divaricata Ledeb. From the Lankaran lowland to
the average mountain terrains
48. | caspica Koval et | Lankaran middle mountain
Ekim. terrain
31. | Amygdalus 49. | fenzliana Lipsky Talysh
L.
20. | Salicaceae Lindl. | 32. | Salix L. 50. | aegyptiaca L. Talysh
33. | Populus L. 51. | hyrcana Grossh. Lankaran region
21. | Sapindaceae 34. | AcerL. 52. | hyrcanum Fisch. & | In Lankaran mountains (Diabar)
Juss. C. A. Mey.
53. | ibericum M. Bieb. In Lerik (Zuvand) shrubbery
content
22. | Taxaceae Lindl. | 35. | Taxus L. 54. | baccata L. Lankaran, Lerik
23. | Tiliaceae Juss. 36. | Tilia L. 55. | begoniifolia Stev. Lankaran, Great and Lesser
Caucasus
24. | Juglandaceae A. | 37. | Juglans L. 56 | regia L. Lankaran
Rich.ex Kunth | 38, | Pterocarya | 57. | pterocarpan Kunth | Lankaran
Kunth ex |. lljinsk.
25. | Ulmaceae Mirb. | 39 | Zelkova 58. | carpinifolia Lankaran, Yardymly, Lerik,
Spach. (Pall.) Dippel Masally, Astara
59. | hyrcana A. Grossh. | Lankaran, Yardimly, Lerik,
et. Jarm. Masally, Astara
26. | Vitaceae Juss. 40. | Vitis L. 60. | sylvestris C.  C. | Lerik, Yardimly

Gmel.

Thus, as a result of the research Hirkan dendroflora revealed 26 family, 40 genera, 60 species
of rare, endangered species, common distribution of species studied, distribution in Azerbaijan,
status, expiration, natural resources, biological characteristics, reproduction, causes of change in
natural resources, adopted safeguard measures, and protective measures have been developed on a
scientific basis. Based on the dendro-chronic analysis, 32 species of Hirkan flora were found to be
between 120 and 347 years, and their sustainability criteria were analyzed [10]. These species were

certified as a natural monument (Figure 2).

In the future, recommendations were made to include most of these species into the new Red

Book of Azerbaijan.

i»

»

Figure 2. Sampling, preparation and dendrochronologic analysis of LINTAB6 equipment in Hirkan

dendroflora
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Result

There are identified 26 families of 40 genera 60 species of rare and endangered trees and
shrubs naturally spreading areas, distribution of individuals in populations, have been performed
dendrochronical analyzes on old samples.

As a result of the observations have been determined, that in the Hirkan flora the majority of
species in the areas have been diminished and decreased compared to previous years, many species
are in danger of being disappeared.

From this point of view by the monitorings of the area were studied threat criterias, the
reasons of decline in plant varieties, those plants have been identified based on version of
IUCN 3.1.

Also, endemic herbs included in the Red Book of the Republic of Azerbaijan have been
significantly reduced in the National Park as a result of the influence of anthropogenic factors and
climate variability [11]. As a result of the research, it is necessary to note that, due to the reasons for
the change of natural resources, the anthropogenic factors are more influenced. Safeguarding of
some areas in the protection of territories is purposeful [12].
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AGRIS F30

REPRODUCTION, AGROTECHNICS AND PROTECTION OF JACARANDA
MIMOSIFOLIA D. DON (JACARANDA JUSS.) INABSHERON CONDITIONS

O©OMammadov T., Dr. habil., Corresponding Member of Azerbaijan NAS,
Institute of Dendrology of Azerbaijan NAS, Baku, Azerbaijan, dendrary@mail.az
©Aliyeva Sh., Institute of Dendrology of Azerbaijan NAS,

Baku, Azerbaijan, shebnem.eliyeva.85@mail.ru

PASMHOXEHUE, ATPOTEXHUKA U OXPAHA J4CARANDA MIMOSIFOLIA D. DON
(JACARANDA JUSS.) B YCJIOBUSAX AITHIEPOHA

©Mameoos T. C., 0-p 6uon. nayk, uren-xopp. HAH Azepbaiioocana, Hucmumym oenoponocuu
HAH Asepbaiiosxcana, e. baxy, Azepbatiodcan, dendrary@mail.az
©Anuesa Ill., Uncmumym denoponocuu HAH Azepbatioscana,
2. baky, Azepbaiioscan, shebnem.eliyeva.85@mail.ru

Abstract. In research work have been extensively studied morphological aspects of seedlings
on a scientific basis, propagation by seeds and cutting methods on the Absheron Peninsula species
of Jacaranda mimosifolia belonging to the genus of Jacaranda Juss. of the family Bignoniaceae.
The research analyzed the sowing period of seeds, soil characteristics, sowing depth, initial
germination period, morphological features, agrotechnics, disease and pest control measures.
Studies have shown that Jacaranda mimosifolia has the ability to adapt to open and greenhouse
conditions in Absheron — in the autumn began to appear the first seedlings in the first decade of
October from the seeds sown in the second decade of September in a greenhouse condition, were
obtained 4.6% of seedlings at the end of the growing season. In the spring began to appear the first
seedlings in the third decade of April from the seeds sown in the first decade of April, were obtained
5.2% of seedlings at the end of the growing season. In the second decade of May 20-30 cm tall
plants were transplanted to open fields. At the end of the growing season the length of
the compound leaves of annual plants reached 14x15 cm. Plant height reached 1.2 m in height, 1.2—
1.5 mm in diameter, stalks reached 16 cm in length, 0.2 cm in width. There are 20 leafstalks on
1 leaf. Keeping the temperature in the greenhouse at 22-24 °C from April to the second decade of
October had a positive effect on plant productivity. As a result of the research, it was found that in
Absheron conditions the plant shed their leaves in the greenhouse at a temperature below 14 °C. As
a result of the research, it was found that Jacaranda mimosifolia has the ability to adapt to open and
greenhouse conditions in Absheron, it is profitable to use such an ornamental plant in
the construction of parks and gardens, in decoration of offices and interiors.

Annomayus. B pabote ObUTH M3yyeHb! MOP(OJIOTHUECKUE ACHEKThl Paccaibl, pa3MHOXKEHUE
CEMEHaMHM W CIOCOOBI Cpe3ku Buna Jacaranda mimosifolia, npuHauexamiero Kk pony Jacaranda
Juss. cemeiictBa Bignoniaceae Ha AmnmepoHckoM TmoinyocTpoBe. B xome wuccinenoBaHus
MPOaHATM3UPOBAHBl CPOKU TOCEBA CEMSH, XapaKTepUCTUKH TOUBHI, TNIyOWHA CeBa, HadaJIbHBIN
NepuoJ| mpopacTanusi, MOp(oIornueckre 0COOEHHOCTH, arpOTEXHUYECKUE MEPBhI, MEpPbl OOPHOBI €
Oones3HsiMu U BpenutensMu. VccrnemoBaHusi mokaszanu, 4to Jacaranda mimosifolia obnagaet
CTIIOCOOHOCTBIO JaNTUPOBATHCS K OTKPHITHIM M TEIUTMYHBIM YCJIOBHSAM Ha ATIIEPOHE — OCEHBIO
Hayallu MOSBIATHCS MEPBbIE BCXOJbl B MEPBON JieKase OKTAOPS M3 CeMsH, MOCESHHBIX BO BTOPOU
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JIeKa/ie CEHTSAOpS B TEIUIMYHBIX yCIOBHUsAX. B koHIile Bereranuu mnomydeHo 4,6% BcxonoB. BecHoit
CTaJM MOSBIATHCA NEPBBIE BCXOAbI B TPEThEW JAEKaJe ampelis U3 CEeMsSH, NMOCESHHBIX B NEPBOU
JeKajne anpens, Obuto momydeHo 5,2% BCXOJOB B KOHIIE BEreTal[MOHHOTO mepuoaa. Bo Bropoii
Jekane Mast pactenusi Beicotor 20—-30 cM nepecaxuBai B OTKPBITHIE MOJs. B KOHIIE BereTanuu
JUIMHA CJOXHBIX JINCTBEB OJHOJETHUX pacTeHui npocturana 14x15 cm. Beicora pactenmii
nocrurana 1,2 m B BeicOTY, 1,2-1,5 MM B amamerpe, crebnu mocturanu 16 cm mamuabl, 0,2 cM
mupusbl. Ha 1 mucte — 20 yepemkos. [loanepxkanue temneparypsl B temiunie 22—24 °C ¢ anpens
10 BTOPYIO JIEKaay OKTSAOPS IMOJIOKHUTEIIBHO CKa3aJloCh Ha YPOXKaWHOCTH pacTeHuid. B pesynbrare
HCCJIEIOBAaHUIM OBUIO YCTAHOBJIEHO, YTO B YCIOBHUAX ATIIEpOHA pacTeHHsI COpPachIBAIOT JIUCThS B
Terumie npu temmeparype Huwke 14 °C. B pesynprare uccienoBaHuid ObLIO YCTAaHOBJIEHO, YTO
Jacaranda mimosifolia obnamaer croCOOHOCTBIO aTaNTUPOBATbCA K OTKPBITBIM W TEIUIMYHBIM
YCJIOBHSM Ha ATIIEpOHE, TAaKOE JIEKOPATUBHOE PACTEHHE BBITOJHO HCIIONB30BaTh MPU BO3BEIACHUH
MapKOB M CaJIOB, B OT/IEIKE O(DHUCOB U HHTEPHEPOB.

Keywords: Jacaranda mimosifolia, ornamental plants, vegetation, seeds.

Knrouesvle cnosa:  ocakapanoa mumozonucmuas, ICKOPATUBHBIE PpAcCTEHHs, BereTaus,
CEMEHa.

Introduction

Decorative plants are widely used in the reconstruction and landscaping work carried out in
our country in recent years. The vast majority of these plants are imported from foreign flora. From
these plants are very rare used in landscaping the genus and species of Bignoniaceae family.
However, most of the species included in this family have a decorative appearance. For the first
time has been conducted research in our country on the reproduction of species of Jacaranda
mimosifolia belonging to genus of Jacaranda Juss. of family of Bignoniaceae.

Jacaranda mimosifolia species is widely used in modern landscaping around the world as an
exotic plant. Species of Tecoma Juss. and Catalpa Scopoli genera are found in parks and gardens in
our Azerbaijan in cultural conditions. Other genus and species are still not found in landscaping. For
this purpose, has been studied on a scientific basis reproduction of Jacaranda mimosifolia D. Don
species belonging to Jacaranda Juss. genus by seeds and cutting methods on the Absheron
Peninsula.

Material and methods

Seeds of Jacaranda mimosifolia were brought from Brazil and the Botanical Garden of the
Akdeniz University of Antalya of the Republic of Turkey. The research was conducted in the
experimental field of the Institute of Dendrology of Azerbaijan NAS. In the morphological analysis
of seedlings were used methods of the great Russian scientist I. G. Serebryakova (1952) and 1. T.
Vasilchenko (1962). Sowing of seeds, morphological features, dynamic development and annual
growth of 1-year plants was carried out according by the research methods of A. A. Molchanov and
V. V. Smirnov.

Analysis and discussion
The genus and species belonging to the family Bignoniaceae consist of trees, shrubs, lianas
and very rarely grasses are widespread mainly in tropical countries. The family includes 850 species
of about 100 genera. Species belonging to the genus are mainly distributed in tropical and
subtropical countries.
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The species is sometimes popularly referred to as the violet tree because of its purple flowers.
Jacaranda mimosifolia D. Don species — translated from Hindi means “pleasant smell”. The
species was first named Jacaranda mimosifolia in 1753 in honor of Chambers. Jacaranda
mimosifolia D. Don is found naturally in coastal areas mainly in Brazil, Bolivia and North America.
It is cultivated in Mexico, India, Portugal and Turkey [1].

Jakaranda mimosifolia D. Don is a favorite plant of people due to its height, beautiful leaves,
purple flowers and decorative features, and in its homeland it is called a “giant tree”. Mexicans
welcome the arrival of spring with the flowering of the Jacaranda tree. Due to its decorative view
Jacaranda mimosifolia D. Don species is reminiscent of the arched tunnel created in landscaping as
if you have fallen into the world of fairy tales [2].

Jacaranda mimosifolia species has 2 delta and Magdalena varieties. In many countries’
species belonging to Jacaranda genus are also cultivated as roomplants. It is a plant that loves heat,
light and moisture and can withstand —7 °C. It grows well in rich soils.

Jacaranda mimosifolia species reaches a height of 20-25 m in the homeland and it has a wide
branched umbrella. The body is soft. The smooth branches reach 40-50 cm long and have red
umbrella view. Each branch has 32-36 compound leaves, up to 51-55 small, stalkless bright green
leaves arranged opposite each other, resembling a fern leaf. The leaves are broad, double-feathered,
opposite, up to 40-50 cm long. Leaf laminas reach a length of 1.6-0.6 cm. The young leaves are
2.3-2.5 c¢m long and lanceolate. About 30 purple clusters of flowers on one branch completely
cover the trunk.

The flower clusters of the tree are purple-blue, 3—5 in number hanging, large, broom-like.
There are white spots on the edges of the flowers. The flower calyx is small, 5-toothed, curved, with
a bell-shaped flower crown. The flowers are 4.5-5.0 cm long, 2.5-3.0 cm wide, have 5 petals, and
are slightly hairy at the top. The thin tube of the plant’s flower corona narrows at the base. In its
homeland, Jacaranda mimosifolia sometimes blooms twice a year: in April-May of spring (more
abundant) and in September—October of autumn. It blooms in July—August in the open air in the
Antalya region of Turkey. In room conditions it reaches a height of 3 m, but it does not bloom. At
the end of flowering fruits appear on the branches [3].

Reproduction
The fruits of Jacaranda mimosifolia D. Don species are large, round, very firm, woody, two-
layered, smooth box, up to 7.5 cm long. One box contains more than 30 seeds, 0.8-1 cm long and
0.5-0.7 cm wide. The wings are semi-transparent, brown. The seeds are brown. It is advisable to use
seeds collected in the same year for propagation (Figure 1).

Figure 1. Appearance of seeds of Jacaranda mimosifolia D. Don species
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Propagation by seeds of Jacaranda mimosifolia D. Don After the fruits collected in the
current year are dried, the winged seeds are separated from the husk. The collected seeds were
soaked in fresh water and kept at room temperature for 24 hours. In greenhouse conditions, seeds
were sown in autumn in the second decade of September, in spring in the third decade of April in
the soil at a depth of 1.0—1.2 cm, rich in special extracts (Table 1).

Table 1.
REPRODUCTION OF SEEDS OF JACARANDA MIMOSIFOLIA D. DON SPECIES
IN THE TERRITORY OF THE DENDROLOGICAL PARK
The amount Date The period (days)  Germination,
of seeds Sowing Formation Formation from sowing in %
sown of primary seedlings of mass to the emergence
seedlings of the first seedlings
In open ground conditions
100 21.09.19 12.10.17 24.10.17 21 3,2+0,18
100 24.04.20 15.05.18 26.04.1819 4,3+0,20
In indoor conditions
50 17.09.19 04.10.17 18.11.17 17 4,6+0,15
50 10.04.20 25.04.18 06.05.18 15 5,2+0,19

The field was on time agro-technical care. To retain moisture in the seeds after sowing the
seeds covered with cellophane. Table 1 shows the number of seeds per 1 m? and the percentage of
germination. When the temperature was 22-24 °C, the seeds began to germinate. Seed germination
lasted for 2-3 weeks in both cases (Figure 2).
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Figure 2. Appearance of first germinations of Jacaranda mimosifolia D. Don species

When the seeds are germinating try to keep the area well lit. From the seeds sown in spring,
the germination rate of the plant reached 3.2-3.4% at the end of the vegetation season. From the
seeds sown in autumn, the first seedlings began to appear in the second decade of October, the
germination rate was 4.3%.

From the seeds sown in the second decade of September in the greenhouse conditions were
obtained 4.6% of seedlings at the end of the vegetation, when the first seedlings began to appear in
the first decade of October. From the seeds sown in spring in the first decade of April were obtained
5.2% of seedlings at the end of the vegetation and seedlings began to appear in the third decade of
April. In the second decade of May 20-30 cm tall plants were transplanted to open fields.

Peat, bird droppings and tree bark were added to the bottom of the newly planted plant for
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good plant growth. At the end of the vegetation, the length of the compound leaves of annual plants
reached 14x15 cm. Plant height 1.2 m, diameter 1.2—1.5 mm, the stalk reached 16 cm long and
0.2 cm wide. There are 20 leafstalks on 1 leaf (Table 2.).

The leaves are lined up in a row. The small leaf stalks on the branches have 4050 petals
facing each other. It should be noted that in the first year in the second decade of July due to
temperature rise, the decrease in relative humidity and lack of nutrients the leaves of some plants
grown in the open air may fade and caused burns on the tips of the leaves. To prevent this the plant
was given superphosphate Amophos fertilizers and some solutions of Cornevin and heteroauxin.

Table 2.
MORPHOLOGICAL CHARACTERISTICS OF PLANTS AT THE END OF VEGETATION
The name of  Plant height,  Leaf length, Body diameter, Stalk, cm The number of
the species m cm mm Length Width stalks on the leaf
Jacaranda 1,2 14x15 1.2-1.5 16 0.2 20
mimosifolia
D. Don

Propagation by method of cuttings

Tip cuttings have been used in propagation of cuttings of Jacaranda mimosifolia species. In
the spring the cuttings are taken from half-timbered shoots. These cuttings were kept in heteroauxin
solution in the dark for several days. Cuttings are cleaned of lower double leaves before planting
when the stem roots appear.

Cuttings are planted in light conditions in a peat-rich soil layer at an angle of 45 degrees with
a length of about 20 cm, covered with cellophane.

The study found that cuttings planted in greenhouses grow better on east and west windows.
Cuttings planted on the south side of the greenhouse suffered from the scorching sun in the
afternoon, planted in the center were not exposed to sunburn because they were exposed to direct
sunlight. It should be noted that on such hot summer days the umbrellas of young plants are
deformed, they have lost their decorative properties. With the beginning of the second vegetation
period in August, the umbrellas of the plants were restored (Figure 3). Maintaining a temperature of
22-24 °C in greenhouse conditions from April to the second decade of October had a positive effect
on plant productivity. In the course of the research, it was found out that in Absheron conditions,
plants shed their leaves in a greenhouse at a temperature below 14 °C.

Irrigation of Jacaranda mimosifolia D. Don species should be from time to time when the
topsoil dries. In Absheron conditions, irrigation should be reduced in the period of leaf change, in
spring (March—April), autumn (September—October) [4]. It should be noted that in the area where
Jacaranda mimosifolia 1s grown in a greenhouse the water should be soft and kept for a day before
watering. Jacaranda mimosifolia is grown in tropical conditions, so air humidity should be high.
When transplanting plants to the open area, it is advisable to give expanded clay and peat to the
lower part for better ventilation of the root system. It is better to plant the seedlings in 9—11 cm pots
1-2 months before transplanting. Once the plant is fully recovered in the pot, move it to the selected
area.

It is advisable to use spraying method for watering of annual seedlings. Jacaranda
mimosifolia should be fed periodically and provided with complex mineral fertilizers. Fertilization
is stopped in winter and autumn, when the first sprouts of leaves are formed. In the open area, it
gradually sheds its leaves in winter and early autumn and re-enters the leafing phase in spring.
Cultivation of the species in a well-lit place allows more young leaves to form. The age of the plant
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does not affect its beauty. However, in the lower parts of older samples the leaves fall off quickly. In
the pruning of the species, it is possible to give different shapes by pruning its beautiful umbrellas
and developed shoots of leaf edges. Nevertheless, the plant recovers quickly. For transplanting the
plant drainage soil, sand, peat and compost should be prepared in the area. The plant grows well in
this area and adapts quickly to this area. Pruning is carried out in the spring.
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Figure 3. Appearance of planting-stocks of Jacaranda mimosifolia D. Don. species obtained from
cuttings (A — in greenhouse conditions; B — in open ground)

Jacaranda is characterized as a plant resistant to diseases and pests, but in the conditions of
Absheron, the following problems are observed when agro-technical rules are not followed: The
sun’s rays from the south burn the plant's leaves. The leaves turn yellow due to iron deficiency.

In physiological processes, due to lack of nutrients, the leaves turn yellow and fall off, the
roots rot and are exposed to pests.

To prevent the plant from fading, it is necessary to react quickly to any change in appearance.
If the leaves are yellowed or twisted, it is necessary to determine the presence of the pest. In this
case, the plant should be washed with insecticide, if the leaves fall off during the winter, it is a
natural seasonal process. But when there is another time may be caused by sudden changes in
temperature or drying of the soil. As a result of the research, it was found that the use of well water
and stiff water in the conditions of Absheron causes reduction of the growth dynamics, development
of the plant and become thinner in the umbrella.

It 1s resistant to fungal diseases. Jacaranda mimosifolia D. Don species suffer from chlorosis
in the leaves as a result of environmental influences, due to high calcium in the soil, lack of
moisture, lack of magnesium, sulfur, zinc and iron in the plant. As a result, the leaves turn yellow,
and growth is weakening. During this period, the plant should be transplanted to well-lit areas rich
in nutrients.

Results

Studies have shown that Jacaranda mimosifolia has the ability to adapt to open and
greenhouse conditions in Absheron — in the autumn began to appear the first seedlings in the first
decade of October from the seeds sown in the second decade of September in a greenhouse
condition, were obtained 4.6% of seedlings at the end of the growing season. In the spring began to
appear the first seedlings in the third decade of April from the seeds sown in the first decade of
April, were obtained 5.2% of seedlings at the end of the growing season. In the second decade of
May 20-30 cm tall plants were transplanted to open fields. At the end of the growing season the
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length of the compound leaves of annual plants reached 14x15 cm. Plant height reached 1.2 m in
height, 1.2-1.5 mm in diameter, stalks reached 16 cm in length, 0.2 cm in width. There are
20 leafstalks on 1 leaf. Keeping the temperature in the greenhouse at 22-24 °C from April to the
second decade of October had a positive effect on plant productivity. As a result of the research, it
was found that in Absheron conditions the plant shed their leaves in the greenhouse at a temperature
below 14 °C. As a result of the research, it was found that Jacaranda mimosifolia has the ability to
adapt to open and greenhouse conditions in Absheron, it is profitable to use such an ornamental
plant in the construction of parks and gardens, in decoration of offices and interiors. Jacaranda
mimosifolia characterized although as a disease and pest resistant plant, but in the conditions of
Absheron, some problems are observed in the species if the agro-technical rules are not followed:
due to the lack of iron, the leaves turn yellow, and the sun’s rays from the south burn the leaves of
the plant. In physiological processes, due to lack of nutrients, the leaves turn yellow and fall off, the
roots rot and are exposed to pests.
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POJIb JOMAIIHUX IIJIOTOAJAHBIX KUBOTHbIX
B OBPA3OBAHMU ITAPASUTAPHBIX OYATOB B ASEPBAMIKAHE
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Abstract. Domestic carnivores play an important role in the transfer of pathogenic helminths
from natural foci to synanthropic ones and in the formation of strong parasitic foci for humans and
domestic animals. The extensiveness and powerful natural and synanthropic and mixed foci of some
main helminth infectors of domestic carnivores have been specified. Upon studying the role of
carnivores in the creation and improvement of foci firstly in Azerbaijan. For the first time, it was
found out that domestic carnivores are the new host for 14 types of helminths infected with wild
animals have also influence on mixed foci. 2 species (Gongylonema pulchrum, Mesocestoides corti)
of 14 species of helminths assume epidemiological significance; while 5 species (Taenia cervi,
T krabbei, Tetratirotaenia polyacantha, Trichocephalus vulpis, Strongyloides vulpis) assume
epizootic significance. It was found out that intermediary hosts, ecological and anthropogenous
along with carnivorous animals have also an influence on the creation and spread of parasitic foci.
Therefore, studying the factors that lead to the creation of parasitic foci is of practical importance.

Annomayus. JloMallHue TUIOTOSIHBIC JKMBOTHBIC WIPAOT BAXHYK pOJIb B Tepenade
MaTOTEHHBIX T'€JIbMUHTOB M3 MPUPOIHBIX OYaroB B CHHAHTPOIHBIC W B (POPMUPOBAHUH CHIIBHBIX
nmapa3suTapHbIX OYaroB JJIs YEJIOBEKA M JOMAIITHHUX XHBOTHBIX. [IpH U3yUEHUH POJIH TUIOTOSIHBIX B
o0pa3oBaHMKM W PACIPOCTPAHCHWUU OYAroB BIIEPBbIC Ha TEppUTOpUHU AsepOaiiikaHa BBISBICHA
WHTCHCUBHOCTh HEKOTOPBIX OCHOBHBIX TEIBMUHTO3HBIX BO3OYIWTENCH, CHIIBHBIX TPHPOIHBIX,
CHHAHTPOIHBIX M CMEIIAHHBIX O4yaroB. Hapsity ¢ TUIOTOSIHBIMH JKHBOTHBIMH AHTPOIOTECHHBIE
(bakTOphI UTPAIOT BAKHYIO POJIb B (DOPMHUPOBAHUHU M MOICPIKAHUH MMapasUTapHBIX 04aroB. Takum
o0Opa3oMm, B pe3yabraTe JICHCTBUS AaHTPOIOTEHHBIX (AKTOPOB OOpa30BAIUCH Iapa3uTapHbIC
CMEIIaHHbIC 0Yard, B KOTOPbIC BOILTH 14 BHOB T'€JIbMHUHTOB XHITHUKOB. [1IOTOSITHBIC )KUBOTHBIE,
WHOHUIMPOBAHHBIC TATOTEHHBIMU TEIBMUHTAMU B PE3yJIbTaTe 3TOW BCIIBIIIKH, 3apakaroT JIIOIEH, U
JOMAIlTHUX JKABOTHBIX BO BpPEMS CHHAHTPOITHOW BCIBIMIKA. B pe3ynbrare aHTPOMOTEHHBIX
(bakTOpOB, Y KMBOTHBIX B IEPBYIO OYepelb MEHSETCs o0pa3 Ku3HH. B pesynbprare B cOCTaB
reJIbMHUHTO(AYHBI JKAUBOTHOTO BXOJSAT OMNACHBIC T'EJIbMUHTBI, UMEIOIIUE SIH300TOJOTHUECKOe U
AMUEMHUOJIOTHYECKOe 3HaueHue: u3 14 BuaoB renbmMuHTOB 2 BHaa (Gongylonema pulchrum,
Mesocestoides corti) SBISIOTCS STUAEMUOIOTHUYECKAMH; SMU300TOJIOTUIECKOE 3HAYEHUE HWMEIOT
SBunoB (Taenia cervi, T. krabbei, Tetratirotaenia polyacantha, Trichocephalus vulpis,
Strongyloides vulpis). T103ToMy BBISIBIIEHHE KaXJI0TO U3 (PAKTOPOB, 0OCCIICUMBAIONINX MOSBICHHE
napa3suTapHBIX 0YaroB KMEET MPaKTHUECKOE 3HAYCHHE.
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aHTPONOTeHHbIE (PAaKTOPHI.

Introduction

Having avoid spread in all parts of the republic, the domestic carnivores (stray dogs and cats)
are primary hosts of the dangerous helminths and their carriers and transmitters. Domestic
carnivores are of ecological, epizootological and epidemiological importance and they are main
sources of spreading pathogen helminths in the environment and infecting humans and ruminants.

Therefore, the domestic carnivores play an important role in creation and expansion of
parasite foci in the different areas.

There is some information about studying the foci of pathogen helminths in the territory of
Azerbaijan Republic [1-4]. However, the information is not satisfactory for the current period.

Therefore, in consideration of the effect of some factors in creation of parasite foci
(urbanization, anthropogenic), studying the main role of carnivorous animals is a topical issue for
the modern era and is of practical importance.

Natural focus is related to certain natural complexes and exists in the nature without human
activity.

Along with a number of factors that affecting formation of natural focus in the ecological
zones, the helminths themselves have some properties. Sometimes dense population of animals goes
up related to the suitable conditions in the area, so animals infect each other with certain types of
helminths frequently. As a result of frequent infections, helminth exchange occurs among animals
and natural parasite foci are formed with a source of infection remained in the nature.

Professor 1. A. Sadigov has determined that, wild animals play an important role in formation
of natural foci of helminths while domestic carnivores provide suitable condition for formation of
sinantrop foci [1].

The locality fratures of animal’s cause formation of territorial foci in spreading of helminths.

While studying the helminths of stray dogs in Azerbaijan, some information was obtained on
cycle of 26 helminths found in dogs in natural foci [3].

Cycle of helminths in a certain territory, the capability of their eggs to live in nature for long
period of time and sufficient development and increase of intermediary hosts in the territory cause
constant formation of natural foci in the territories.

It was found out when analyzing the role of domestic carnivores, intermediary hosts and other
factors in spread of parasite worms that, these 3 factors play an important role in formation and
storage of natural and synanthrope foci of helminth infectors in the specified territories.

E. N. Pavlovski considered that, for formation of natural focus, there should be healthy animal
that is sensitive to infection in the unhealthy territory, transmitter animal and ill animal for the
helminthosis infectors. The infected domestic carnivores infect healthy animals and human with
helminthosis infectors [5].

Different types of intermediary hosts (insects, ruminants, rodents, fresh-water snails) provide
formation of infection in the form of natural foci, their transmission to synanthrope environment
and circling in a certain area. E. N. Pavlovski’s theory about natural foci of infectious diseases
forms the basic principle of the study of helminths infected with animal origin infectors. The
training of “natural foci” included into the infectious diseases by the academic E. N. Pavlovski can
be considered proper. Formation and spread of foci found during our study in the territory of the
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republic comply with the infection’s disease theory of Pavlovski. The parasite foci found comply
with this mechanism:
Animal infected with helminth—transmissive factor (intermediary host)—healthy animal
Existence of dangerous parasite focus on the nature is dangerous for humans and domestic
carnivores [2].

Material and methods

Domestic carnivores were collected from the territories of the republic with various
bioecological properties and studied by the method of full helminthological autopsy to determine
the role of domestic carnivores in formation of parasite foci [6].

The collected trematodes and cestodes were preserved in 70% ethanol, whereas nematodes
were fixed in 4% formalin solution. To identify the species belonging of trematodes and cestodes
alum carmine-stained slides were prepared. Nematode species were treated in solution of lactic acid
and glycerol in a ratio 1:1.

All helminth species were identified with the aid of MBS-6 and Olympus (Olympus SZ2 =
ST, Olympus corporation, Japan) stereomicroscopes.

Conclusions and discussions

54 types of helminths have been found in domestic carnivores upon research. 4 species of
these helminths are trematodes, 23 species are cestodes, 1 is acanthocephalus and 26 are nematodes.

When studying the role of domestic carnivores and intermediary hosts in formation and
expansion of focus for the first time in the territory of Azerbaijan Republic, synanthrope foci of
echinococcosis, alveococcosis, dipilidiosis, dirofilariasis, senurosis, taeniidiosis, difillobotriosis,
trichinosis, toxocariasis, ankilostomatosis, unsinariosis, toxocariosis hookworm have been
determined (map).
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Figure. Synanthrope cages of major helminthic trafficked animals in Azerbaijan

In all studied territories of Azerbaijan, it was found out that synanthrope focus of
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Echinococcosis one is 12,7%; Alveococcus multilocularis one is 10,1%; Multiceps multiceps one is
28,1%; Taenia hydatigena one is 38,5%. Powerful synanthrope focus of echinococcosis in the
territories circulates among dogs, ruminants and humans.

As a result of research conducted in all territories, powerful synanthrope focus of dipilidiosis
infector was found to be 32.5%. Powerful synanthrope foci circulate among dogs, cat fleas and
people. 2 foci of Dipylidium caninum species were found: weak-natural focus; powerful-
synanthrope focus. Synanthrope focus circulates among dog, cat fleas and humans, while natural
foci are among wild animals and fleas. Dipilidiosis infector transmits to synanthrope focus and vice
versa. Humans can be infected with invasion infector when they do not properly abide by sanitary
rules.

Upon research, 23,9% powerful synanthrope foci of dirofilariasis infectors were found mainly
in Lankaran and Masalli regions. This is related to wide spread of Adedes and Anopheles species that
are intermediary hosts in the territories of the regions.

2 foci of Dirofilaria repens species have been found: invasion infector in natural focus —
jackal, fox, wolf and mosquitoes of Anopheles species; dog, cat, human and mosquitoes in
synanthrope focus. Mainly mosquitoes that are intermediary hosts play an important role [7].

Following research, along with biohelminths, Ancylostoma caninum, Uncinaria stenocephala,
Toxascaris leonine of geohelminths have been found to have synanthrope focus in all regions of the
territory. Since the eggs of these parasite warms reached the phase of invasion keep their ability to
live in a natural environment (soil) for long period of time they lead humans and carnivorous
animals to be infected with ankilostomatosis and toksokarosis.

Ankilostomatosis and toksokarosis were found to be relatively 16,9% and 27,0% in all
regions of Azerbaijan Republic.

A. caninum, U. stenocephala, T. leonina, T. canis, T. mystax species circulate in natural focus
among wild animals, and among stray dogs, domestic cats and humans in synanthrope foci. They
can transfer from natural foci to synanthrope ones and vice versa in suitable conditions [8].

2 types of Trichinella spiralis species were found: powerful-natural and weak-synanthrope
foci. Invasion infectors circulate among wild domestic carnivores, swine and rodents in natural foci
and among stray dogs, domestic swine and sometimes rodents in synanthrope foci.

For the first time, we have found the focus of difillobotriosis in Mingachevir reservoir that
may pose danger for humans and domestic carnivores in the future.

To preserve biodiversity of animals in the republic, density of animals has significantly
increased because of prohibitions imposed on hunting of wild animals. It has caused lack of food
among animals. On the other hand, natural areas of wild domestic carnivores have narrowed, and it
has caused difficulties for feeding of animals under the effect of anthropogenic factors
(deforestation, cutting of bushes for expansion of farmlands and so forth).

Such factors have led the wild animals to transfer from natural foci to synanthrope ones
regularly for feeding of wild animals. Since such conditions last long, a mixed focus has emerged
between natural and synanthrope foci.

There are always helminth eggs polluted with cestodes in the mixed focus and the invasion
exchange happens among wild and domestic carnivores. So, domestic carnivores are infected with
helminths inherent to wild animals in mixed focus, and wild animals with helminths inherent to
domestic carnivore’s animals. Since such condition lasts long, these helminths have entered into the
fauna of domestic carnivores and fauna has shaped its modern helminthological form.

During our research, carnivorous animals have been infected with 14 types of helminths
inherent to wild animals of mixed focus (Pl elegans, T. parenchimatosa, T. cervi, T. krabbei, T.
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laticollis, T. polyacantha, M. corti, G. pulchrum, A. tubaeforme, G. vulpis, T. vulpis, S. vulpis,
A. strongylina, S. lupi) and new hosts were considered for those helminths [9].

Natural focus Mixed focus Synanthrope focus
Wild carnivore’s \ Fox, jackal, wolf, \ pomeStig S Hgmans and
animals dog, cat carnivores (dog, omestic
cat) ruminants

As a result of the anthropogenic factors, the species assuming epizootic and epidemiological
significance have included in the newly formed helminth fauna of the domestic carnivores.
2 (Gongylonema pulchrum, Mesocestoides corti) of 14 species of helminths assume
epidemiological significance; while 5 species (7. cervi, T. krabbei, T. polyacantha, T. vulpis,
S. vulpis) assume epizootic significance.

Stray dogs and domestic cats shall infect domestic ruminant animals and humans in
synanthrope focus with pathogen helminths infected from mixed focus.

So, it was found after long-time parasitological explorations that, along with carnivorous
animals, intermediary hosts, complex ecological and anthropogenous factors have significant role in
formation of main natural, synanthrope and mixed parasite foci in those areas.

Therefore, disruption of the ways of cycle of main helminth infectors, formation of new foci
and their widespread shall be prevented in the natural, synanthrope and mixed focus that exist in the
territory of Azerbaijan. Such condition shall always stand attention.

Separate studying of each factor that provide formation of parasite foci is of both scientific
and practical importance. By examining these factors, it is possible to prepare preventive measures
by scientific methods to prevent formation of parasite foci and spread of their infectors in those
territories in future.
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THE ROLE OF BIOTIC AND ABIOTIC FACTORS IN PREVALENCE OF CYPRINIDAE
FISHES AND TROUT PARASITES IN THE FISH FARMS OF AZERBAIJAN

©Suleymanova A., ORCID: 0000-0003-4638-5439, Ph.D., Ministry of Agriculture
of Azerbaijan, Center of Agrarian Sciences and Innovations, Institute of Veterinary Research,
Baku, Azerbaijan, a.suleymanova67@gmail.com

POJIb BUOTUYECKUX U ABUOTHYECKHX ®AKTOPOB
B PACHPOCTPAHEHHWH ITAPASUTOB KAPIIOBBIX U ®OPEJIA
B PBIBOBO/JIHBIX XO3AAUCTBAX ASEPBAU/I/KAHA

O©Cyneimanosa A. B., ORCID: 0000-0003-4638-5439, kano. 6uon. Hayk,
Munucmepcmeo cenvckozo xossticmea Aszepoatiodcana, Llenmp azpaprhvix ucciedosarutl,
Bemepunapnuiii nayuno-ucciedosamensbCkuil UHCIMumym,

2. baky, Azepbatioscan, a.suleymanova67@gmail.com

Abstract. During 2013-2017 years biotic and abiotic of environmental conditions affecting to
the extensiveness of invasion by causative agents of carp and trout parasitosis in fish farms in
the territory of Azerbaijan Republic were studied. In addition, we studied the seasonal and age
dynamics of diseases of the farm fishes. The prevalence of fish parasites infection in hot season
(May-July) in comparison with cold month (October) was recorded. Twenty species of parasites
from various systematical groups were found: protozoans (4 species); monogenean worms
(3 species); cestodes (4 species); trematodes (3 species); nematodes (2 species); acanthocephalans
(2 species); crustaceans (2 species). All investigations were conducted by considering of various
factors affecting on production of fish. 386 specimens of carp and 415 specimens of trout were
examined by the method of full parasitological dissection. We analyzed the physical and chemical
conditions of water from the fish pools and other artificial basins in fish farms. In conclusion of our
investigation the list of most pathogenic species of cultivated parasites were composed:
Metechinorhyncnus truttae, Acanthocephalus clavulae, Paradilepis scolecina, Proteocephalus
torulosus, Rhabdochon agnedini.

Annomayus. B tedenue 2013-2017 rr. nzyyanuce OMoTHUecKre U aOMOTHYECKHUE YCIOBUS
OKpY>KaroIllel CpeJibl, BIUSIOLINE HAa SKCTEHCUBHOCTh MHBA3UU BO30yIUTENEH apa3uTo30B Kapna 1
¢dopenn B ppIOOBOAHBIX X03sHCTBaX Ha TeppuTopuu AsepoOaiimkanckoi Pecnybnuku. Kpome Toro,
ObUla H3ydyeHa CEe30HHas M BO3pacTHas JUHAMHKa OoOJie3HEH CeIbCKOXO3SHCTBEHHBIX pBIO.
OtmeueHo mpeoOnagaHue 3apakeHHs pbl0 MapasuTamMM B jKapKoe Bpems roja (Mail — HIoib) MO
CPAaBHEHMIO C XOJOAHBIM MecsieM (okTsa0pp). O6HapyxeHo 20 BUIOB Mapa3sUTOB M3 pa3IMYHBIX
CUCTEMaTHYECKUX TpYMIl: npocteimue (4 Buaa); MOHOreHeu 4yepBH (3 Buza); Lectons! (4 BUIA);
Tpemaronsl (3 Buaa); Hemaronwl (2 Buaa); ckpeObHu (2 Buaa); pakooOpasHsle (2 Bunua). Bce
MCCIIEIOBaHUS MTPOBOJMIIUCH C YUETOM PA3IUYHBIX (PaKTOPOB, BIUSIONIMX Ha MPOAYKTUBHOCTH PHIO.
MeTonoM TOJHOTO Mapa3uTOJIOTHYECKOrO BCKPBITHA HccaenoBaHo 386 3k3. kapma u 415 k3.
dbopenu. Mbl npoaHamM3upPOBAIH (PU3UKO-XUMHYECKOE COCTOSIHHE BOABI M3 0aCCEMHOB U JIPYTHX
HMCKYCCTBEHHBIX BOJOEMOB Ha phIOOBOMHBIX (hepmax. CocTaBiieH CMHCOK HanOoJiee MaTOTCHHBIX
BUJIOB TMapa3uToB pbI0 B pHIOOBONHBIX XO3AUCTBax: Metechinorhyncnus truttae, Acanthocephalus
clavulae, Paradilepis scolecina, Proteocephalus torulosus, Rhabdochona gnedini.
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Keywords: fish culture, ecological factors, environment, extensiveness of invasion, parasites,
fishes, systematics.

Kniouegvie cnoéa:  pplOOBOACTBO,  3KOJOTMYECKUE  (DAKTOpBL,  OKpyXKamoolas  cperna,
HKCTEHCUBHOCTh MHBA3HH, TAPA3UTHI, PBIObI, CHCTEMATHKA.

Introduction

The great attention has been paid to increasing fish stocks in Azerbaijan in recent years. In
addition, the government and business structures is carrying out effective work in the field of fish
breeding. Unfortunately, environmental pollution provoked some dangerous diseases in fish farms.
Taking into account the above-mentioned facts, the epizootic situation in carp and salmon farms in
presented investigation was determined [1].

Considering the negative impact of environmental factors on fish products, we decided to
describe the parasite fauna of cyprinids and salmonids, study the causes of diseases and take
effective control measures. The studies were carried out in fish farms; we took into account the
biology of the parasites, the age and sex of the fish. Depending on the epizootic situation the habitat
conditions of the parasites was considered. In addition, we described the species composition of fish
parasites and some peculiarities in distribution of diseases.

Because of our research, we found the following facts: the biotic and abiotic factors can
influence on epizootic situation in the trout farms in dependence of the climatic conditions
(temperature, physicochemical parameters of water, seasons, fish stocking density, age, etc.) and
specific economic situation [2].

The emergence and spread of the disease in fish is caused by contamination of persisting
stages in the life cycle of pathogens; by poor-quality nourishment and improper fodders; due to
disproportion in the chemical and physical composition of water; in dependence of fish stocking
density, etc. This complex of factors affects fish, and create a stress condition, which would be lead
to illness. We can define it as the following equation:

S+ ff + sf = x,

S — host; sum of ff — factors, including the parasitological factor, sf — stress; x — disease.

Considering above-mentioned facts, specialists on fish pathology always check the degree of
pollution of basins, measure the pH and amount of dissolved oxygen in the water, control of
nourishment and the quantity and quality of feedstuffs; but they also must take the necessary
preventive measures to detect diseases and parasitic fish infection.

Material and Methods

About 150 fish specimens (100 carp specimens and 50 trout specimens), collecting from the
fish farm were examined. Parasitological investigation was conducted by using the method of full
parasitological dissection [3]. All fishes were observed for the presence of protozoan pathogens,
monogenean worms, cestodes, trematodes, acanthocephalans and parasitic crustaceans.

For identification of ectoparasites scrapings were taken from the oral cavity of fishes. These
scrapings were observed under the magnifying glass (20x) and brightfield research microscope
MBI-3 (70%). The thin smears of peripheral blood were air-dried, fixed by absolute methyl alcohol
and stained by Romanovsky-Giemsa. Investigations were carried out depending on the seasonal
factors, considering ecological factors of habitat in fish farms.

On the assumption of many diseases are directly related to changes in water parameters, the
physicochemical properties of water samples taken from water basins were analyzed at the
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Environmental Pollution Monitoring Center of the Ministry of Ecology and Natural Resources, the
Sanitary Laboratory of the Center for Hygiene and Epidemiology. The results of analyzes are
presented in Tables1-2.

Table 1.

THE PHYSICOCHEMICAL PARAMETERS OF LAKE WATERS IN THE FISH FARMS OF TOVUZ

No

Quantity of components

Key components Units

Sample Nel
Date of sample collection 06.06.13
1 Color, visual — Colorless
2 Odor, by organoleptic method — Odor-free
3 Turbidity FTU (NTU) 0
4 Transparence cm 30
5  Power of hydrogen, pH — 6.9
6  Electrical conductivity x1073cm/cm 0.525
7  Dissolved oxygen mg/1% 4.8-55.4
8  Hardness of water mg-eq/l 4.4
9  Ions of calcium, Ca? mg/I 67.4
10  lons of magnesium, Mg?* mg/l 12.2
11  lons of chloride, CI~ mg/l 23.0
12 lons of sulphate, SO4*~ mg/I 53.8
13  lons of bicarbonate, HCO3~ mg/l 268.5
14  lons of carbonate, COz2 mg/l 0
15 lons of Na*+ K* mg/l 425
16  Total, ions Y. mg/l 467.4
17  lons of nitrite, NO2~ mg/l 0.02
18  Ions of nitrate, NO3~ mg/Il 1.3
19 lons of ammonium, NH4* mg/l 0.3
20 lons of phosphate, PO4*~ mg/I 0.07
Table 2.
THE RESULTS OF PHYSICOCHEMICAL ANALYSES INWATER BASINS
OF THE FISH FARMS OF RIVER TROUT OF ZAGATALA REGION
No Key components Units Quantity of Maximum Allowable
components Concentration (MAC)
Date of sample collection 06.06.13
1. Transparency cm 29 >30
2. Turbidity FTU 3,20 0
3.  Electrical conductivity S/cm 0.240x 1073 —
4. Color by organoleptic method Colorless «“
5. Power of hydrogen, pH 7.58 6.0-9.0
6. Hardness of water mg-eq /1 2.03 7.0
7. lons of calcium, Ca?* mg/1 35.04 180.0
8. lons of magnesium, Mg? mg/1 3.52 200.0
9. lons of chloride, CI- mg/1 9.75 350.0
10. lons of sulphate, SO+ mg/1 57.62 500.0
11. lons of nitrite, NO2~ mg/1 0.02 3.3
12. lons of nitrate, NO3~ mg/1 5.57 45.0
13. lons of ammonium, NH4* mg/1 0.07 0.5
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Results and Discussion

The problems considering in this article have both theoretical and applied significance. Thus,
it is impossible to provide prevention and control measures for parasites cause various infections
without detail information about the seasonal extensiveness of invasion amongst populations of
juvenile and adult fishes in artificial basins in fish hatcheries.

For this purpose the volume of reservoirs, dependence from the age, density of hosts and
seasonal factors for the following parasites of farm fishes were studied: non-specific flagellate
parasite species Ichthyophthirius multifiliis, the causative agent of ichthyophthiriasis; parasitic
infuzoria species Chiloodonella piscicola, the causative agent of chilodoneliosis; monogenean
worm Dactylogyrus extensus, one of the causative agents of dactylogyrosis of carps; Gyrodactylus
elegans, the causative agent of gyrodactylosis; and in the end, the Bothricephalus acheilognathi, the
causative agent of disease of the same name [4-5].

In consideration of inability for detailed study of above-mentioned problems, we decided to
provide our research in following scheme.

So, 50 fish samples of carp and trout were studied by full parasitological dissection method.
Investigations were conducted during May-July and October-December (25 samples for both
periods).

In dependence with seasonal investigations (spring-summer, autumn-winter) 20 species of
parasites were recorded: 4 protozoan species (Costia necatrix, Chiloodonella piscicola,
Ichthyophthirius multifiliis, Myxosoma cerebralis); 3 monogenean species (Dactylogyrus extensus,
Gyrodactylus elegans, G. truttae); 4 species from cestodes (Bothricephalus acheilognathi,
Paradilepis scolecina, Proteocephalus torulosus, Ligula intestinalis); 3 species of trematodes
(Capillaria tomentosa, Diplostomum chromatophorum, Bunocotyle cingulata); 2 acanthocephalan
species (Metechinorhyncnus truttae, Acanthocephalus clavulae); 2 species of crustacean parasites
(Lernaea cyprinacea, Argulus foliaceus) [6-T7].

The key pathogen species (Ichthyophthirius multifiliis, Dactylogyrus extensus, Myxosoma
cerebralis, Paradilepis scolecina, Proteocephalus torulosus, Rhabdochona  gnedini,
Metechinorhyncnus truttae, Acanthocephalus clavulae) have the potential epidemiological
significance for fish farms.

Information about the prevalence of parasites in dependence of season and age of fishes is
presented in Figures 1-2. This information is based on our long-term investigations [8].

As can be seen from the presented table, the polymastigine flagellate Costia necatrix was
observed in two-month-old fishes in the period of May—July (the extensiveness of invasion was
equal to 33.3%).

Chilodonella piscicola. Under yearlings of carp had extensiveness and intensity of invasion
equal to 10% and 1.3, accordingly. We couldn’t find this parasite in autumn season. These parasites
were not found in spring-summer months; the extensiveness and intensity of invasion in two-years-
old fishes were recorded as 24% and 1-2 parasites per fish, accordingly. Fry trouts had
extensiveness and intensity of invasion equal to 6.7 and 1-2 parasites per fish, accordingly.

Trout fries were demonstrated the lower extensiveness and intensity of invasion, 6.7% and 1—
2 parasites per fish, accordingly. Two-years-old fries had more high level of extensiveness and
intensity of invasion (13.5% and 1-3 parasites per fish, accordingly). Fries and adult fishes were
observed during warm and cold seasons.

The extensiveness of invasion of trout by Ichthyophthirius multifiliis was equal to 33.3% in
May-July. This parasitic ciliate wasn’t observed in under yearling fries.

The whirling disease caused by species Myxosoma serebrale, the parasitic myxosporean
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parasite of salmonids had extensiveness of invasion was equal to 80%. The two-years-old fishes
were free of this parasite. The extensiveness of invasion of trout by Costia necatrix in spring season
was equal to 13.7%.

Extensiveness of Invasion of Carp fishes by Extensiveness of invasion of European carp by
parasites parasites
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Figure 1. Extensiveness of invasion of various fishes by parasites
depending on season and age

The extensiveness and intensity of invasion of carp fishes by monogenean species
Dactylogyrus extensus in spring season were equal to 12% and 1-2 parasites per fish, accordingly.
In addition, the above-mentioned parameters of invasion in autumn season were equal 16% and 2—8
parasites per fish, accordingly; the underyearlling carp fishes in spring season were free of parasites.
Two-years-old fishes in autumn had extensiveness of invasion equal to 16% and intensity of
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invasion equal to 1-4 parasites per fish [9].
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Figure 2. Intensity of invasion of various fishes by parasites
depending on season and age

Under yearling fry of carp in spring-summer months had extensiveness and intensity of
invasion by Gyrodactylus elegans equal to 13% and 1-5 parasites per fish, and 8% and 3-9 fishes in
autumn, accordingly. Unger yearling fry and three-years-old fishes of European carp had
extensiveness and intensity of invasion equal to 8% and 1-5 fishes, accordingly.

The fries of trout in spring demonstrated extensiveness and intensity of invasion by
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Gyrodactylus truttae equal to 12% and 1-5 parasites per fish, accordingly. In autumn the
extensiveness and intensity of invasion were equal to 8% and 3-8, accordingly.

In warm seasons the causative agent of bothricephalosis, tapeworm species Bothricephalus
acheilognathi had extensiveness and intensity of invasion equal to 17% and 1-8, accordingly. Two-
years-old fishes were free of parasites. Under yearling carp fishes in autumn and winter seasons had
extensiveness and intensity of invasion equal to 16%, 1-5 fishes per basin and 18%, 1-2, 1-5 fishes
per basin. The same trout fries were free of tapeworms.

The extensiveness and intensity of invasion of under yearling carp fries by Paradilepis
scolecina in spring season were equal to 69.2% and 620 fish per basin, accordingly; two-years-old
carp fishes had above-mentioned parameters of invasion equal to 17,9% and 10-20 parasites per
fish. We could not observe this parasite in adult carp and trout fishes.

The extensiveness and intensity of invasion of carps by tapeworm species Proteocephalus
torulosusin spring season were equal to 47,8% and 6-25 parasites per fish. The two-years fishes
were free of parasites. Also, we could not find this parasite in carp and trout fishes.

The one- and two-years-old carps were free of tapeworm species Ligula intestinalis. The
intermediate host of this helminth inhabits in water fleas. Larvae of this parasite infects the fry. The
plerocercoid stage of L. intestinalis develops in abdominal cavity of fish during 10-14 months. This
stage can persist in abdominal cavity about 3 years. Due to these details in life cycle of Ligula
intestinalis we found mature and immature helminths in abdominal cavity of infected fishes. So, the
extensiveness and intensity of invasion of carps by L. intestinalis in spring were equal to 30.4% and
1-2 parasites per fish, accordingly. Two-years-old fishes had extensiveness and intensity of
invasion equal to 17% and 1-1 per basin. We could not find this parasite in other species of farm
fishes.

We found the nematode pathogen species, Capillaria tomentosa in spring season only in
under yearling fries of carp and European carp. The extensiveness and intensity of invasion were
equal to 3.6%, 7% and 2-3, 2-2 parasites per fish, accordingly. The two-years-old fishes were free
of parasites.

During spring and summer seasons the trematode species Diplostomum chromatophorum was
found in under yearling and three-years-old fry of carp and European carp. The extensiveness and
intensity of invasion of carps by this parasite were equal to 6.8%, 6.9% and 3-9, 6-9 parasites per
fish, accordingly. We could not find parasites in three-years-old fishes of carp in cold seasons [10].

The extensiveness of invasion of fry and two-years-old trout by fish trematode Bunocotyle
cingulata were equal to 29% and 25%.

The extensiveness and intensity of invasion of trout fry by nematode species Rhabdochona
gnedini in spring season were equal to 47.3% and 1-27 parasites per fish, accordingly. Two-years-
old fishes were free of parasites.

The extensiveness and intensity of invasion of under yearling carps by trematode parasite
Porrocaceum reticulatum in warm season were equal to 23% and 9-11 parasites per fish,
accordingly and in winter were equal to 26% and 5-15 fishes per basin.

Trout fry in spring had extensiveness and intensity of invasion by acanthocephalan parasite
species Metechinorhynchus truttae equal to 78.9% and 21-60 parasites per fish. In addition,
underyearling fry in autumn had extensiveness and intensity of invasion equal to 60.9% and 15-52
parasites per fish. Two-years-old trouts in autumn demonstrated the extensiveness and intensity of
invasion by Acanthocephalus clavulae equal to 58% and 10-47 parasites per fish.

The intermediate host for causative agent of acanthocephalosis is amphipods. These
crustaceans swallow the eggs of parasite in water environment. The acanthocephalan larva, acanthor
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reaches abdominal cavity of fish. Then larvae develop to pre-acanthor and invasive acanthella stage
of life cycle.

When fish swallow the amphipod host causative agent of acathocephallosis can infect it. The
under yearling fry of carp species Lernaea cyprinacea demonstrated the low level of invasion by
acanthocephalans in spring-summer season. The extensiveness and intensity of invasion of infected
fishes were equal to 9% and 1-5 parasites per fish, accordingly. Two-years-old fishes were free of
parasites. We could not find this acanthocephalan species in trout fishes.

The under yearling fry of carp and European carp in warm season had extensiveness and
intensity of invasion by Argulus foliaceus equal to 20%, 18% and 1-4, 1-4 parasites per fish.

During comparative investigation of parasite fauna in trout farms we noted the prevalence of
two parasitic species, Ichthyophthirius multifiliis (33.3%) and C. necatrix (33.5%). The highest
level of extensiveness of invasion (80%) were registered in Zagatala trout farm.

There was no heavy mortality in fish fry. The highest level of extensiveness and intensity of
invasion of fishes by parasites were found in warm seasons. The invasion of fishes by protozoan
parasite C. necatrix had reached to maximum level since March to May in warm season and in
September in autumn.

We had observed infection by various parasites in salmonids since birth of fries. During
6 month the level of extensiveness and intensity of invasion by several species of parasites was
increasing and had reached maximum in two-years-old fishes. For example, extensiveness of
invasion of fishes by acanthocephalans was equal to 60.9-58.8% in two-years-old fishes.

Conclusions

A seasonal study of fish parasite invasion found that the main high extensiveness and intensity
of infestation occurs in the warmer months of the year. According to our investigation, the infection
of trout fry occurs in the first days of their life; during the 6 months the intensity and intensity of
infection with different species of parasites gradually increases and reaches a maximum in two-
years-old fishes.

The parasitic ciliate Ichthyophthirius multifiliis (extensiveness of invasion 33.3%) and
polymastigine flagellate C. necatrix (extensiveness of invasion 33.5%) are the most common
parasitic species in trout farms in Azerbaijan. In addition, the most pathogenic species of fishes in
above-mentioned farms were recorded (Metechinorhyncnus truttae, Acanthocephalus clavulae,
Paradilepis scolecina, Proteocephalus torulosus, Rhabdochona gnedini).

The ecological factors influencing the prevalence of parasitoses in fish farms were revealed.
Visual monitoring of the water samples was demonstrated that the water in these pools was clear,
odorless and colorless. The content of the main ions (Ca?’, Mg**, Cl", SO4*)) and biogenic
substances (NO2~, NOs3, NHy) in the water samples was record within the normal range. Thereby,
we evaluated the water samples as pure.

As a result of the work carried out, we have given an epizootic assessment of the investigated
fish farms. Preventive measures have been taken to control fish diseases.
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BJIMSIHUE TPUPOTHO-TEOTPAOUYECKOI'O PACIIOJIOKEHU A
CYPXAHJAPBUMHCKOU OBJIACTH HA PASMEIIIEHUE HACEJIEHHBIX IT'YHKTOB

©Cammapos A. Y., kano. ceoep. nayx, Tepmesckuil 20cy0apcmeenHvlil YyHusepcument,
2. Tepmes, Vzbexucman, asattorov(@tersu.uz

INFLUENCE OF THE NATURAL-GEOGRAPHICAL LOCATION
OF THE SURKHANDARYA REGION ON THE PLACEMENT OF SETTLEMENTS

©Sattarov A., Ph.D., Termez State University, Termez, Uzbekistan, asattorov@tersu.uz

Aunomayus. B crtarbe uccieayeTcsi BIUSHUE MNPUPOIHO-reorpa@uueckux QakTopoB Ha
pacrnoiokKeHue HaceleHHbIX NYHKTOB CypXaHJapbUHCKOM 007acTh € HAyYHOM TOYKM 3PEHMSL.
N3yuens! cTpykTypa noepxHoctu CypXaHJIApbUHCKOM 001acTH, €CTECTBEHHBIH reorpaduyeckuit
Tapud, HaceleHHE M KOJIMYECTBO HACEJEHHBIX IYHKTOB, MCTOpHUYecKoe (opMmupoBaHue ceil. B
CBSI3M C MHOTOHAIMOHAJIBHOCTHIO HACEJIEHUSI B PErMOHE ECTECTBEHHO pas3/elieHHEe ceja Ha
OIIpe/IeTICHHbIE I'PYMIbl, €r0 CTPYKTYPHYIO CTPYKTYpy M pacrpenaeieHue. B ropHeix paiioHax, B
OCHOBHOM cejia 0oJiee CKOHLIEHTPUPOBAHbI B/I0JIb PyYbEB M POAHUKOB. J[peBHUE JEPEBHU COCTOST
U3 CE30HHBIX IOCEJIEHUH, OTPAKAIOT U3y4YECHUE NIPUYMH PACIIOJIOKEHUS IEPEBEHb B BBICOKOTOPHE,
COIMAIEHO-9KOHOMHUYECKHX, reorpapuueckux (pakTopoB, a TAK)KE YPOBHS Pa3BUTHSI MECTHOCTH.

Abstract. The article examines the influence of natural and geographical factors on the
location of settlements in Surkhandarya region from a scientific point of view. The structure of the
surface of the Surkhandarya region, the natural geographic tariff, the population and the number of
settlements, the historical formation of villages have been studied. In connection with the
multinationality of the population in the region, it is natural to divide the village into certain groups,
its structural structure and distribution. In mountainous areas, villages are generally more
concentrated along streams and springs. Ancient villages consist of seasonal settlements, reflecting
the study of the reasons for the location of villages in the highlands, socio-economic, geographical
factors, as well as the level of development of the area.

Kniouesvie cnosa: pernoH, oasuc, ropoj, ACPEBHSA, MOCEIOK, TOPHBIE PANOHBI, OCEICHHUE,
TEPPUTOPHS, XO3IUCTBO, TOPA, pABHUHA, HACEJIEHNUE, ITHOC, IJIEMsI, HAPOJl, MECTHOCTb.

Keywords: region, oasis, city, village, settlement, mountainous areas, settlement, territory,
economy, mountain, plain, population, ethnos, tribe, people.
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I'eorpaduueckoe monoxxkenue CypxaHIapbUHCKOW 007acTH OmpeaenseT OOIbIION MOTEHITHAI
pa3BUTHsI CeNbCKOro Xo3siiictBa. Ee Tepputopust mpeacraBiseT coOOi TOIMHBI MPOTEKAONIUX B
MepuanoHabHOM Hampasienuu pek lllepabaanapbs u Cypxannapbs. CypxangapbUHCKasl JOJIHMHA
— 3TO PaBHUHBI, CyXUe MyCTHIHU U MPEAropbsi, Oorarbie MOJ3eMHBIMU U Ha3€MHBIMHU MTPUPOIHBIMU
pecypcamu. XOJIMHCTass MECTHOCTb CHH)KAETCS C CEBEpa Ha IOI U IIOCTENEHHO IEPEXOAUT B
paBuuHy. CypxaHIapbHHCKAsl TOJIMHA OKpPYKEHA C TPEX CTOPOH TOPHBIMH XpeOTaMu, ¢ KOTOPBIX
tekyT Tonananr, Xomkaynkan, [llepaban u np. pexku. biaarogaps cBouM KIMMAaTHYECKUM YCIOBUSIM
JaHHasi TEPPUTOPUS SBJISETCSI OCHOBHBIM PETMOHOM BBIpalllMBaHUs XJionka B LleHTpanbHOM A3uu.

Eme oanoii xapakrtepHoil ocoGeHHOCThIO CypxaHIapbHHCKOTO 0Oa3uca SBISETCS TO, 4TO
adraHcKuil BeTep IyeT MPEUMYIIECTBEHHO B IOr0-3alaJHOM HalpaBlieHUU. Bpems oT BpeMeHu
YCUJIMBAIOTCS CUJIbHBIE BETPBI, TOPAXKAIOIINE PACTEHUS U TTOYBY.

Jst CypxaHaapbHHCKOW 00JIACTH XapaKTePEeH KapKUKW M CYXOW KJIIMMAT, KOTOPBIM MOIXOIUT
JUIS BBIpAIIMBAHMS XJIOMKA U MHOTHX JAPYTUX CYOTPONMUYECKUX KYJIbTYp MHpPU HCKYCCTBEHHOM
opouIieHnd. MeCTHOCTh OTIHYaeTcs penbedoM U pazHooOpa3zueM MoYBOOOPA3YIOIIUX MOPO. 31eCh
BCTPEYAIOTCS CIICAYIOIINE OCHOBHBIC THIIBI IOYB: CEpO-Oypble MOUBBI, OECIIOAHBIE, OECIIOAHO-
JYTOBbIE, TecyaHble, OOJOTHO-IYrOBblE U 3aCOJICHHBIE IIOYBbI. blIaronmpusTHBI KJIMMAT,
TUIOAOPOAHBIE TIOUBBI M HATMYKME PEK CO3/1al0T BO3MOXKHOCTH ISl PA3BUTHUS CEIbCKOTO XO3SICTBA.

Teppuroputo CypxaHTapbHHCKOW 00JaCTH MOXKHO KIACCU(PUIIUPOBATh 110 TIPUPOIHO-
reorpaUuecKuM yCIOBHSM CIEIYIOIUM 00pa3oM: TOpHBIE M TNPEATOPHBIC, OpOIIAaeMbIe 3EMIIH,
CTEMHbIE 3eMJIM. B ropHBIX U MpeAropHbIX pailoHax HaceJIeHHEe B OCHOBHOM 3aHHMMAETCSl CeNbCKUM
X034KiCTBOM 0€3 OPOIICHUS.

Heopomaembie 3emnm  nensitcs Ha Tpu Kareropuu. K mepBoil Kareropuum OTHOCATCS
[JIMHUCTBIE CMEILIaHHbIE >KelTble MouBbl Ha BbicoTe 400-700 M Hax y. M., ¢ arMoc(epHbIMU
ocankamu 250-300 MM [1]. Bropas kareropusi mouB pacnoiioxkeHa Ha BbicoTe 700—1500 M Han
y. M. C KPaCHbIMU U >KEJITHIMH TOYBAMHM, C JTIOCTATOYHBIM YyBJIakHEHHEM (ocaakoB Bbimaaaer 300—
400 ™M B ron). Tperbsi kareropusi HEOPOILIAEMBIX 3€MEJb pacmojokeHa Ha Bbicote 1500 M Hajg
Y. M., ¢ Komu4aecTBoM ocaakoB 500 mm/ron [2]. DTH 3acylUTMBEIC 3€MIIM HCIIOIB3YIOTCS B OCHOBHOM
JUIS BBIPAIIMBAHUS 3€PHOBBIX M 0aXueBbIX KYNBTYp B NPEATrOpbSX, a TaKKe C HCIOIb30BAHUEM
0COOCHHOCTEH arpOTEeXHUKH.

B Takux MECTHOCTSIX Takke pPa3BUTO >KMBOTHOBOJACTBO. Pa3BuUTHIO JTOM OTpaciu
CHOCOOCTBYET 30HAJIBHOCTh PACTUTEIBHOCTU. 3O0HBI PACMOJOKEHBI IO BBICOTE CIEAYIOLIUM
oOpa3oM: TepBasi MyCThIHHAsA 30Ha HaxoAuTcs Ha BbicoTe 500-600 M Hax y. M., BBICOTa XOJIMOB
cocrasnsieT 400-1200 m; ropsl (cpenusis Beicota) oT 880-1000 M go 2000 M; ropHbie macTOHINa
Boitie 2000 M. B enom reorpadguyeckoe moyiokeHHEe MECTHOCTHU JTA€T BOBMOXKHOCTh ISl Pa3BUTHS
CEITbCKOT0 X03sicTBa [3].

Jlnis paBHUH XapakTepHbl OOJbIIME MOCENCHMs IJie€ HaceJIeHHe B OCHOBHOM 3aHHUMAJIOCh
3emienieniieM U camoBoicTBoM. Hampumep, Asnon, Capumacusi, I[lacypxm, JlepGenn, Paoor,
Uwnanzap, Jaxnanmkom, Tumnakamap, Xomkalynran, Mynuok, Caiipa0, [Tynxokum u npyrue.

Cena, HaceneHUE KOTOPBIX 3aHMMAJIOCh B OCHOBHOM YXMBOTHOBOJCTBOM DAacIIOJIOKEHBI B
PaBHMHHBIX, HO MaJIOHACEJIEHHBIX pailloHax (MyCTBIHAX M cCTemsix). B Takux Mecrax cena
HeOOJbIINe U HaxomATCd JajeKko APyr OT JApyra, B OCHOBHOM Yy Koioaues: AxpuM, Kydkak,
Taurumym, Kodppyn, Xyxanusk, Hlypo6, dormadynok, [Iutos, Emun, Y3yn kyayk, bemmpkak,
[Tanxo00, Ypraby3, Mukadox, amruros, KykOenu u apyrue.
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B ropHseIx palioHax cena, B OCHOBHOM, PACIIOJIOKEHBI BJOJIb PEK U pOAHUKOB: Tyna, XOMKOH,
Hazapu, Omnauonon, Sxkaton, ['ymarak, J[lexubomo, Kypronwa, [yoba, Caiipak, Kenraia,
KuzunnaByp, Mauaii, Snruszbynok, Oxokap, Mmupkopaky3, Capuxamwui, I[lynmuna, OMOHXOHa,
Kymi6ynok, Yaran, Cenu-6enu, Orapun, Ypukiu, OxOynok u npyrue [4]. OcHOBHOE HaceleHHE
ropona baiicyn, pacnonoxennoro B 0acceitHe boiicynnapsu, u 14 OKpecTHBIX CEJl COCTABIISLIU
Ta/PKUKCKUE uuratan. baiicyH pacronoxxeH B aonuHe HeOoibmold ropHoi peku. Cema Asnof,
Capuocus, Kyukak Takke pacroyio)KeHbl B PEYHOU JOJIMHE, OCTAIbHbBIE Celia PACIIONIOKEHBI BIOIb
JIBYX KaHaJIOB, BBIBEJICHHBIX U3 PEKH.

Apwik Ilacypxu mporekas depe3 cema Ilacypxm, Kypronua, KopaOyiinn, bubummupuw,
Mupkopaky3 Ha mpaBoM Oepery peku, a apblk lllaiiut pacmonoxeHblii Ha JeBOM Oepery peku
opomanu cena lllaiiut, borudano, Ynnop, Kusunkopes, [loiiradommu, Kykuu, llypcoii, ['aza. Cena
bubummpun, Koukak, boru6ano, Unnop n Kokuu Obutn 3acesieHbl MPEUMYIIECTBEHHO TaKUKAMH.
[ToMuMO TaKMKCKUX Xy>Ka U yuraraes, B cenax ABioa u [lacypxu npoxxuBanu y30eKCKUE TOKUYH.
B cenax [laitut, ['a3za, IloiiraGomm, Illypcoii, KapaOyiiuH >Xuau TapKUKCKAE 4YHTraTtam C
y30€KCKMMHU KyHTHpaTamu [5].

B mnacrosimee Bpemsi cenma oOmacTh OOBEAMHEHBI B CENBCKUE COBETHI M Maxaslu.
HcTopudecku CIOXUIOCH TaK, YTO OObEAMHEHHE Maxalljieil B AEpEeBHIO ObLIO CBSI3aHO C TEM, YTO
HAaceJIeHUE 3aHMMAJoCh OIpPEAEICHHBIM HANpPaBICHUEM CEIbCKOIO XO3SCTBa, MPHUHAIEKAIO K
IJIEMEHU, TWJIO BOJY U3 apblKa, BMECTE MPOBOJWIIO Xallaphl, CBaAbObI U LIEPEMOHUH U TaK Aajiee.

JlepeBHS — 3TO collallbHAsg M UCTOpUYECKas siuelka ofei. VX nmosiieHne ObLIO CBS3aHO C
pa3BUTHEM OOIIECTBA U M3MEHEHHUSMH B PETHOHAJIBHOM pasfeneHud Tpyaa. OmHako M3-3a pocTa
TOPOJICKOTO HaceleHuss W ypOaHM3alMU MUTpalys I[OBIUSJIA HAa YUCIEHHOCTh HACEICHUS
HekoTophIX cen baiicyHckoro paiiona. Hampumep, B 1920-e roasl B bailicyHckoMm paiioHe ObLIO
201 mocenenne, a k 1935 . — 165 mocenenmii. B 2009 r. Obuto 3aceimeHo 72 ceia
(https://www.stat.uz/ru/). Jlons HaceneHHs B CEIbCKOM MECTHOCTH YBEIMYMBAJIACh B IOCIEIHUE
rO/bl W3-32 OTHOCHTEIBHO BBICOKOM PpOXTAaeMOCTH W TOTo (pakra, 4ro OOJBIIMHCTBO CeMen
IIPOXKUBAET B CEIBCKON MECTHOCTH.

JlpeBHHE TIOCEJIEHNs BO3HUKAJIM KaK CE30HHBIC, KaK MeECTa, II€ JIOAU >KUIU 3UMOM.
[TocTeneHHO BO3HUKIIO 3eMIle/ieNine, a HeOOIbIINe MOCEIECHUs CTalld Ha3bIBaThCs AEPEBHIMH [6].

OO6pazoBaBiiuecs B TEPUOJ TEPBOOBITHOTO OOIIECTBA TUIEMEHHBIE  OOBEIUHEHHS
COXPaHSJIUCh Ja)Ke B MEPUOJ] PacCeIeHMs], U OJHO IJIEMs OCEelajo B 0JHOM nocenenuu. Hampumep,
Kapa6oiinn B baiicyHckom paiione Obu1 00pa30BaH IIIEMEHEM KyHTMpPaTOB. Bl Takke moceaeHus
Ha KapaBaHHBIX MyTAX M peuHbIX nepernpaBax. Hampumep, dap6ana, Pabot, Oxmxkap, Kaiipox u
npyrue. PemeciieHHOE NpPOM3BOICTBO BO3HHMKAJIO BMECTE C Pa3BUTHUEM TOPIOBIIM, @ CEIBCKOE
X034HCTBO Hauajao OTAENAThCS. PaHbllie qepeBHIMU yNpaBisil JIuAep OOIIMHBI, 3aTeM H30MpaeMblil
cTapeimimHa OOLIMHBI WM coOpaHue OoOmMHBI. BHemHuil Buj moceneHuil BpeMs OT BpEMEHHU
MEHSICSL.

Ha teppurtopun baiicynckoro paiiona B X—XIII Bekax oOpa3zoBaivch Takue MOCENEHUS Kak
Mynuokrena, bo3oprena, Xucoprena, Okmxap, Kypranu 6ono, Okrena, Topa, ['umrena, Kogpys.
ComnacHO MCTOPUYECKMM HCTOYHUKAM, MCUYE3HOBEHHME 3THUX IIOCEJIEHMH COBIAJIO C HAILECTBUEM
Yunrucxana. Bo Bpemena TuMypuaoB B 3THX IOCENEHUSAX CHOBAa Hadajuach XH3Hb. ComiacHo
ncrounnkam XIX Beka, Hacenenune baiicyHckoro paitona cocrasisuio 5000 genosek. [1o qanHBIM Ha
2004 r., 63,5% mnHaceneHusi Y30eKHCTaHA MPOKWUBAIO B CEITHCKOM MECTHOCTH. DTOT IMOKa3aTelb
6mm3ok k 11% B Benukobputanuu, 12% — B I'epmanuu u 21% — B CILA.
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[Tacypxu — mnocenenue ropoackoro tumna. HaceneHue 3aHMMaeTcsi >KMBOTHOBOJICTBOM,
CEJIBCKUM XO3SIICTBOM, CaJOBOJACTBOM. M3 MECTHBIX COPTOB BUHOIPAJia OYEHb XOPOIIU U CIAIKU
Taiidu, nmecabaHy, HKOBY3. 3acTpoiika mioTHas. Boma moctymaer u3 balicyHcas (XaHrapoHcaid).
[MTacypxu — nHuskuii Cypxu (amxHui Cypxu) cinoBo Cypxum — 3TO MEPCUACKOE Ha3BaHHE
KpacHOBaToro xoiama. HekoTopele Jito[iu MOHUMAIOT 3TO Ha3BaHUE KaK «CIIMHA KPACHOTO XOJIMAY.

ABIIOI — TIOCEJEHUE CEIbCKOrOo THIA. B OCHOBHOM TaM HUBYT TaJP)KUKCKHUE YUTaTau.
3aHUMAaKOTCsl KUBOTHOBOACTBOM, ITYEJIOBOICTBOM, 3€MIIENIETIUEM, CAI0BOICTBOM, OBOLIEBOJCTBOM.
Copt MecTHBIX 0aliCyHCKMX KPAaCHBIX SI0JJOK 3HAMEHHUT CBOUM BKYCOM.

[Tocenenue Kp3blIHaBYp pacnoioKeHO Ha JIeBOM Oepery peku Mavaiinapbs, 1 €ero OCHOBHOE
HaceJieHue — TOpIIbl-KaTaraHbl B OCHOBHOM 3aHUMAIOIIMECS 3eMJICICTTUEM U >KUBOTHOBOJICTBOM.
CazioBo/ICTBO MEHEE PA3BUTO, TAK KaK Ha 3aCYIUIMBBIX 3€MJISIX BBIPAIIUBAIOTCS B OCHOBHOM STYMEHb
U nueHuna. fluMeHs opomany pOJHUKOBOM BOAOW M KYJIBTHBHPOBaIU. B KMBOTHOBOICTBE
KOHEBOJICTBO (TO/IOBaJIbIe) SBISETCS OCHOBHOM BETBBIO, TaK K€ KaK KO3bl U OBLBL. KpynHbii
porarbiii CKOT B OCHOBHOM MAacCyT Ha mactoumax Ypukiu u Jlxobask. PemecneHHUKH TPpON3BOINIH
MOJIOTKH, CE/JIa, FOBEIUPHBIC U3/CNHUs, TUIYTH, KOJIOCHUKH, TOHYapHbIE CTAaHKU. JKEHIIMHBI TKaIU
KOBpBl DPa3jJuM4HbIX HAUMEHOBAaHUM M3 XJIONKA W IIEPCTH, TaKWe KakK XapKapu, 4yMYYKKO3,
Takup [7].

CnoBoM, B yHHKAJbHON KyJIbType, ObITe W Tpaauiusax HaceieHus cen CypxaHIapbHHCKOU
oOyactu, Hapsay ¢ OONTHOCTHIO HAIMW, COXPAHSIOTCS MPUHIUIBI HAITMOHATHLHOW WIACHTUYHOCTH.
Pa3BuTtne mo0oro oOmecTBa HAmpSMyI0 3aBUCHT OT MO3UTHUBHOTO B3aHUMOACHCTBUS MEXKIY
THOCAMH, a HAIIMOHAIBHOE €IMHCTBO U LIEJIOCTHOCTh HAMPSAMYIO CBSI3aHBI C ITUMHU (PaKTOpaMHu.
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Aunnomayus. B craTthbe NpeACTaBlIeH aHAIM3 JAMHAMHUKH arpapHOro CEKTOpa 3KOHOMUKH
Poccun. V3y4eHbl NpUOPUTETHBIC HANPABICHUS Pa3BUTHS OCHOBHBIX CETMEHTOB arpapHoOro
xo3siiicTBa. [IpencraBiieHbl JaHHBIE 1O HMMIIOPTY M AKCIOPTY 3€PHOBBIX KyiabTyp. Benymmmun
pEeruoHaMu B BaJIOBOM COOpE 3€pHOBBIX U 3epHO0000BBIX KynbTyp B 2020 I. siBisitorcst PocToBckas
obmacte u KpacHomapckwmii kpaii. OcHOBa dKCHIOpTa 3JIAaKOB IPEICTABICHA MIICHUIICH, €e O B
coBokynHoM o0beme B 2020 1. coctaBuna 79,1%. Kpynnelmmii nokynarenb pocCUHCKOTO SUMEHS
(46,7%) — CaynoBckas ApaBusi, KyKypy3bl — Typuus u BobetHam.

Abstract. The article presents an analysis of the dynamics of the agricultural sector of
the Russian economy. The priority directions of development of the main segments of
the agricultural economy are studied. Data on the import and export of grain crops are presented.
The leading regions in the gross harvest of grain and leguminous crops in 2020 are the Rostov
Region and the Krasnodar Territory. The basis of cereal exports is wheat, its share in the total
volume in 2020 amounted to 79.1%. The largest buyer of Russian barley (46.7%) is Saudi Arabia,
corn is Turkey and Vietnam.

Kriouesvie cnosa: arpapHblii CEKTOP SKOHOMUKH, PETHOHAIBHOE Pa3BUTHE, IKCIIOPT, UMITOPT.
Keywords: farm sector of the economy, regional development, export, import.

VYmenmmii 2020 1. BBIZAJCS HEMPOCTHIM Kak JUIsi BCEro MHpa, Tak u s Poccuiickoit
@enepannn. IIpoTHBOANIMAEMUOIOTMYECKHE MeEpbl, BBOAMMBIE [IpaBUTENBCTBOM CTpaHbBl AJIs
00pb0OBl ¢ KOPOHABUPYCHOM WH(QEKIMeld, T'yOUTeNbHO CKa3blBAIMNCh HAa MHOTHX OTpacisx
skoHOMUKHU. Ha ¢one manuku B ctpane u B mupe B CMU cranu Bce yale yIOMHHATBHCS CJIOBa O
TOM, 4YTO CTPaHy JKJET IOJION YK€ OCEHbIO, arpapuy He CIPaBIAIOTCS U ypoxkas B 2020 1. He cTouT
#1atb. OJHAKO 3TU 3asBI€HUs OOJbIlIE HOCHUIM AMOLIMOHAIBHBIN XapakTep, HEXKENMH OTpaxkalu
JNENUCTBUTEIILHOE IIOJIOKEHUE €]l B arpapHOM CEKTOPE CTPaHBI.

B 2020 . B Poccuiickoii denepannn yposkail 3epHOBBIX U 36pHOOOOOBBIX KYJIBTYpP HE TOJIBKO
HE CHU3WICS, HO U MOYTH JOCTUI MAKCUMAJIBHOTO IOKA3aTels 3a BCKO UCTOPUIO CTpaHbl. BanoBoi
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coop cocrami 133,5 miH T 3epHa, uro Ha 10,2% OGonbine yem B 2019 1. u Bcero Ha 1,4% meHbIe
nuka 2017 r. YpoxaitHocts B 2020 1. cocraBuna 28,6 1/ra — Ha 7,1% Ooublie, 4eM TrooM paHee.
[ToceBHbIC TUIONIAAM IO 3€PHOBBIE U 3epHO0000BBIE KyIbTypbl B 2020 T. Takke ObUTH pacIIMpPEHbI
u coctaBmim 47,9 MitH ra, uto Ha 2,7% Ooxablie, yeM B 2019 1. B 11eJ10M [0J1S TOCEBHEBIX ILIOIIAAEH
1oJI 3€pHOBBIE M 3epHO0000BBIE KynbTypbl B Poccum B 2020 r. coctaBmia nmoutu 60% oT Bcex
IIOCEBHBIX IuToMIa el B cTpane (PucyHnok 1).

140 135,4 1335

120

100
85,186,5
50 77,877,878,2815

65,4 67

60

20 +

Pucynok 1. JluHaMuka BajoBOro coopa 3epHOBBIX U 3epHO0000BBIX KyJnbTyp B Poccuu B 2000-2020
IT., MJIH T (B Bece Tociie 1opaboTKH)

OcHOBY ypoxast TpaJUIIMOHHO COCTaBWIIa MineHuna. Ee ynenpHelii Bec B COBOKYITHOM 00beMe
B 2020 1. 6bu1 Ha ypoBHe 64,4%. B cpaBHenun c¢ 2019 r. BanoBoil cOOp MaHHOW KyJIBTYPHI
yBenuumics Ha 15,4% no ormerku 85,9 muH T. Tarkke 3HauuTeNnbHbIE O0BEMBI B CTPYKType
BAJIOBOr0 cOOpa 3epHOBBIX U 36pHOOOOOBBIX KyJIBTYP MPUXOIATCS Ha SUYMEHb U KyKYpy3y Ha 3€pHO.
B 2020 1. 1onu 3THX KyJabTyp B COBOKYITHOM OObEME COCTAaBHJIM COOTBETCTBEHHO 15,7% u 10,4%.
IIpu sTom B cpaBHeHuu ¢ 2019 1. BanoBoii cOop stumeHs BbIpoc Ha 2,2% u coctaBuia 20,9 MIH T,
TOIZla KaK ypokaill KyKypy3bl Ha 3€pHO, HAIIPOTUB, COKPATUJICS B aHAIM3UPYyEeMOM nepuozne Ha 2,8%
o 13,9 maH T.

Benymumu pernoHamu B BajJOBOM cOOpe 3€pHOBBIX M 3epHO0000BBIX KynbTyp B 2020 T
TpaauuMoHHO ocTtaioTrcst PoctoBckas obnacte m KpacHomapckuit kpail. X coBokymHas nouns
cocraBuna 18,4% Bcero ypoxas B Poccun. B cpaBaenun ¢ 2019 r. yposkait B PoctoBckoit obiactu
BbIpoc Ha 3%, Torna kak B KpacHomapckoMm Kpae ObUIO 3apMKCHPOBAHO COKpAllleHHE 3HAYEeHUs
nokazatens B 2020 r. Ha 12,8%. Taxke CylIeCTBEHHO CHU3MJICS BajOBOM cOOp 3€pHOBBIX U
3epHOOO00OBBIX KYJIBTYyp B aHajmuzupyemoMm rmepuoge B CraBpomosibckom kpae — Ha 31,4%. B
octaibHbIX Beaymux pernonax (TOP-10) naGmromanachk mojoXuTedbHas AMHAMUKA. Tak aonu
JAHHBIX PETMOHOB B BaJIOBOM COOpE 3€pHOBBIX M 3epHO0000BBIX KyiIbTyp B Poccum B 2020 T.
COCTaBUJIH:

—PocroBckas oomacts — 9,3%;

—Kpacnopapckuii kpait — 9,1%;

—Boponexckas obrnacte — 4,6%;

—Kypckas obnacts — 4,4%;

—CraBpononbckuil kpat — 4,3%;

—Pecnybnuka Tarapctan — 4,0%;

—(D
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 74


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

—Bonrorpanckas o6nacts — 3,9%;

—Tamb6o0Bckas obmacts — 3,8%:;

—OpnoBckas obnacts — 3,2%.

B BanoBoMm c6oe mmenuisl B 2020 1. muaupoBanu PoctoBckas obnacts, KpacHomapekuit kpait
u Bomrorpanckas o6macte. CoBOKymHast JOJisE OTHX TPEX PETHOHOB cocTaBwia 26,5%.
OtnocutensHo 2019 1. yposkau B PoctoBckoit u Bosnrorpazackoit oonactsax Beipocnu Ha 5,7% u 20%
COOTBETCTBEHHO. BasoBoii coop mmenuisl B KpacHonapckom kpae ynain Ha 15,9% (Tabnuna).

B ypokae ssumeHns Tpolika auaepoB npeactasieHa Pecnyomukoi Tarapctan, BopoHexckoi u
TamOoBcko#t obmacTsimu. COBOKyIHas A0Sl STUX PETHOHOB B ypO)kae sSTUMEHS B CTpaHE COCTaBUiIa
18,2%. Ilo cpaBHenuto ¢ 2019 1. arpapuu 3THX CyOBEKTOB YBEIMYMIN NOKazaTenu Ha 6,5%, 27,9%
u 29,8% COOTBETCTBEHHO.

B BamoBom cOope kykypy3sl Ha 3epHO B 2020 1. muaupoBanm KpacHonmapckuii kpaid, Kypckas
oOnacTts, a Takke Kabapnuno-bankapckas PecniyOnuka — 32,7% Bcero yposkast KyKypy3bl Ha 3€pHO
B crpane. [To orHomenuto x 2019 r. BasoBoit coop B KpacHomapckom kpae cHusmiics Ha 14,3%,
TOI/1a KaK [10Ka3aTesy B JABYX JIPYIMX PernoHax yBeauuuiauch Ha 18,2% u 4,2% cooTBETCTBEHHO.

Tabmura.
TOP-10 PETMOHOB I10 BAJIOBOMY CBEOPY IIIEHUILIBI, SUYUMEHS U KYKYPY3bI
HA 3EPHO B 2020 r., TeIC T

TTwenuya AHumens Kykypysa na sepno
PocToBckas 10 546 | PecnyGnmka 1558 | KpacHonmapckwuii kpait 2 156
00J1aCTh TaTapcran
KpacHonapckuii 7796 | BopoHexckast 1185 | Kypckas obnacth 1423
Kpai 0071acTh
Bonrorpanckas 4409 | TamboBckas oomacts 1071 | Kabapauao-bamkapckas 966
00J1aCTh PecryOnmka
CTaBpoIoIbCKUN 4 343 | Kypckas obnactb 1061 | Boponexckas 00JIacTh 914
Kpai
Boponexckas 3883 | KpacHomapckwmii 1035 | benroponackas obmacts 879
o0nacte Kpai
CaparoBckas 3780 | Jluneukas 00sacTh 1003 | BpsHckast obnacThb 845
00J1acTh
Kypckas obnacts 3250 | Pecrmybnuka 951 TamboBckas 001acTb 744

bamkoprocran
TamboBckast 2960 | PoctoBckast 00acTh 929 PecniyOnuka CeBepHast 718
00J1acTh Ocetusi-Ananus
Jlunenkas obnacte 2 793 | OproBckas obaacTb 712 OpnoBckas 005acTb 635
PecniyOiuka 2719 | Psasanckas o6macth 645 PocroBckast o6macthb 556
Tarapcran
[Ipouwne 39 416 | Ipoune 10790 | IIpoume 4044
Poccuiickast 85 896 | Poccuiickas 20939 | Poccuiickas deneparus 13879
Denepanus Denepanusd

O6bemMbl UMIIOPTa 3€pHOBBIX B POCCHIO HEBBICOKH U, KaK MPAaBUIIO, IPEICTABIEHBl CEMEHAMHU
KYJIBTYp, UCIIOJIb3yEMbIE B KaueCTBE MOCAJOYHOr0 MaTepuaia, a TakkKe 3€pHOM SUMEHsI, KOTOPBIN
BBO3HTHCA JUIsl IMBOBAPEHHUS.

B 2020 r. B Poccuro 6bu10 mMnoptupoBano moutu 597 teic T 31akoB (rpynna THBJIJI 10-
3naku). B cpaBaenuu ¢ 2019 1. o6beMbl mocTaBok Bbipociau Ha 15,8%. OCHOBHBIMU 3apyO€KHBIMU
nocTaBmukamMu BeicTynuin Kazaxcran — 228,7 toic T (38,3% coBokynHoro oobema) u Uuaus —
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132,2 tic T (22,1%). Takxke B 2020 1. BO30OHOBWIKNCH TTOCTABKH 3JIAKOBBIX U3 YKpauHsl (B 2019 1.
37IaKu U3 3TOU cTpaHbl B Poccun He BBO3minCh) — 57,3 ThIC T (9,6% COBOKYITHOTO 00BEMA).

ITocne Toro kak skcmopT 371akoB W3 Poccum moctur cBoero muka B 2018 1., yto OBLIO
00yCJIOBJIEHO BBHICOKMMH MoKa3arens ypoxas B 2017 ., B 2019 . 00bemMbl OCTaBOK 3a pyOexk ynanu
Ha 28,1%. [To uroram 2020 1. u3 Poccuu Obu10 3KCTIOpTHPOBAHO 48,7 MITH T 371aKOB, 4TO Ha 23,6%
OoublIe, YeM roioM panee. B crommocTHOM Hcunciaenun sxenopt coctasmi 10,1 muapa momn. CLIA
— 910 Ha 27,7% Oompme, yem B 2019 r. Dxcmoprepamu BBICTYIWIA HEMOCPEICTBEHHO
MPOU3BOJIUTENIM, a Takxke Tpehaeppl. KpynHeWmMumMu peruoHaMu, OTIPYKaBIIMMHU — CBOKO
MPOAYKIHMIO 3a pyOex crtanu PoctoBckas obnactb, MockBa u KpacHomapckuii kpait. B 2020 r. Ha
HUX Npuiuiocs 78,7% Bcero 3kcnopra 351akoB u3 Poccuu.
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Pucynok 2. Jlunamuika skcrnopra 3nakoB u3 Poccuu B 2015-2020 rr., ThIC T

Tpolika Beqymux MOKyMnaTesen 371aKkoB poccuiickoro npoussoactsa B 2020 r. cranm Typuus,
Eruner u CaynoBckas Apasus. Mx coBokynHas nonst coctaBuia 41,7%. B cpaBuenun ¢ 2019 1.
00beMBI MMOCTaBOK 31MakoB u3 Poccum B Typrmio Beipocnu Ha 14,6%, B Ermmer — nHa 34,5%.
O0bemMsbl sKcriopTa Ha pelHOK CaynoBckoil ApaBun poccuiickux 31akoB B 2020 1. BBIpOCIH cpasy B
2,4 pa3za.

OcHOBa pPOCCHIICKOTO 3KCIOpPTa 3JIaKOB IPEJCTaBICHA MILEHUIEH, €€ J0IsI B COBOKYITHOM
oobeme B 2020 1. cocraBmia 79,1%. B cpaBHenun c¢ 2019 1. poccuiickuii arpapHbIii CEKTOp
yBENIMYMUIT 00bEeMbI MIEHUIB! 3a pyoex Ha 20,9%. KpynHelmmy nokynarensMu MIIEHULbI CTalu
Eruner — 8,25 muH T (21,4% coBokymHoro oosema) u Typuus — 7,9 miH T (20,5%).

Taxke 3HauMTeIbHBIE OOBEMBI 3KCIIOPTAa MPEICTABICHBI SIUMEHEM M KYKypy3oH, [I0Ju
KOTOPBIX B COBOKYITHOM 00BbeMe 3KcropTa 31akoB U3 Poccun B 2020 1., cOCTaBUIIM COOTBETCTBEHHO
12,3% u 7,8%. KpynHelmmnm nokynareiaeM poCCHIICKOro staMeHs ¢ posei 46,7% crana CaynoBckas
Apasus. B 3akynkax KyKypyssl quauposanu Typuus u BeetHam. [{onu 3Tux cTpaH B pOCCHHCKOM
AKCHOPT KYKypy3bl B 2020 I. cocTaBUIM COOTBETCTBEHHO 16,5% u 13,2%.

Hemounuku:
1. Odunmanbublit  cailt  PenepanabHOM  CIyKObl  TOCYJAapCTBEHHOM  CTaTUCTHKH  //
https://www.fedstat.ru
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2. OdpunmansHbId Caiit EBpasuiickoro HSKOHOMHUYECKOTO coobuiecTBa //
http://www.eurasiancommission.org
3. Odurnmansueiii Caint OenepanbHON TaMOXKEHHOM CITy>kObI // http://www.customs.ru

Sources:
1. Official website of the Federal State Statistics Service. https://www.fedstat.ru
2. Official Website of the Eurasian Economic Community.

http://www.eurasiancommission.org
3. Official Website of the Federal Customs Service. http://www.customs.ru
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COCTOSTHUE ’KUBOTHOBOIUYECKOM OTPACJIM POCCUH
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THE STATE OF THE LIVESTOCK INDUSTRY IN RUSSIA

©Smirnov V., ORCID: 0000-0002-4282-6201, Ph.D., Vladimir State University,
Vladimir, Russia, vick33ru@mail.ru
©Levanov A., LLC ID-Marketing, Vladimir, Russia, snow031286@mail.ru

Annomayus. B crathe mNpeACTaBiICH aHalu3 JAUHAMUKH JKMBOTHOBOJYECKOM OTpaCiIu
SkOHOMUKH Poccumu. V3yueHbl HampaBlieHHs pa3BUTUS OCHOBHBIX CETMEHTOB OTPAaCIH.
[IpencraBiensl JaHHBIE TO BEAYUIMM peruoHaMm cTpaHbl. OCHOBHOE IMOTOJOBhE MTHUI[ — B
CEJIbCKOXO3SICTBEHHBIX opranu3anusax. B 2020 1. ux yaenbHbIN Bec B COBOKYITHOM 00beMe — 83%.
Cnman B MNTHUIIEBOTYECKOM OTpaciu OOYCJIOBJIIEH TIEPEHACHIIEHUEM BHYTPEHHETO pPBHIHKA U
HEOOXOMMOCTBIO peau3allid B JKCIOPTHOM HAaNpaBlieHUH. B CBHHOBOJCTBE M TTHIICBOACTBE
HauOOoJIbIlas YUCICHHOCTh HACUUTHIBAETCA B ¢/X opraHuzauusix — 45% COBOKyHmHOro oobema mo
utoram 2020 1. B pa3BeneHHH KpyHMHOTO pOraroro CKOTa B CTpaHe JUAUpPYIOT PecmyOnuku
Tarapcran — 5,4% coBokymHoro oobsema, [larecran — 5,3% u bamkoprocran — 5,1%.

Abstract. The article presents an analysis of the dynamics of the livestock industry of
the Russian economy. The directions of development of the main segments of the industry are
studied. Data on the leading regions of the country are presented. The main livestock of birds is in
agricultural organizations. In 2020, their share in the total volume is 83%. The decline in the poultry
industry is due to the oversaturation of the domestic market and the need for export sales. In pig and
poultry farming, the largest number is in agricultural organizations — 45% of the total volume at
the end of 2020. In cattle breeding in the country, the Republic of Tatarstan is the leader — 5.4% of
the total volume, Dagestan — 5.3% and Bashkortostan — 5.1%.

Knroueswvie cnosa: JKUBOTHOBOAUYCCKAas OTpacCilb S3KOHOMUKH, CBUHOBOACTBO, INTHLCBOACTBO,
AOJTOCPOYHBIC TPCH/bI.

Keywords: livestock sector of economy, pig farming, poultry farming, long-term trends.

B >xuBoTHOBOmueckoil orpacnu Poccun HauOonblieill MOMyAsSpHOCTHIO B BBIPALIUBAHUU
CEJIbCKOXO3SMCTBEHHBIX XKUBOTHBIX NOJIB3YETCS PAa3BEICHUE KPYMHOIO POraroro CKOTa, CBUHEW U
IITHULL.

[ITHIIEBOICTBO SBJIAETCS OJHUM U3 CaMbIX OBICTPOPACTYLIMX CETMEHTOB, YTO OOYCIIOBIEHO
BBICOKOM pPEHTa0eNbHOCThIO JAHHOIO OM3HEcCa B OTJIMYME OT pa3BEACHUS CBHUHEM M KPYIHOTO
poraroro ckota (danee KPC). Takxe BIuSe€T M PENUTHO3HBIN (DaKTOp, TakoW Kak, K MpHUMEpY,
UCKJIIOYEHHE U3 OTpeOIeHHs] MyCyIbMaHaMHi CBUHHMHBI WJIM 3allpeT B MHAYHU3ME Ha yrnoTpebiaeHue
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TOBSIIMHBI — 3TO JIeNIaeT OTPaciib NTHIIEBOJCTBA YHHBEPCAIBHOM C TOYKH 3PEHUS CTaOMIBHOTO
Crpoca Ha MsICO NTHUIIBI, KaK B CTPaHE, TaK U 32 pyOeKOM.

B 2007-2017 rr. norosoBeke ntul B Poccuu cymectBeHHO BbIpociao — Ha 43,1%, nocTurnys
MaKCHUMaJIBHOTO TOKa3aress 3a UCTOpHI0 cTpaHbl 555,8 MuH ronoB. OgHako no utoram 2018 r ux
YUCJICHHOCTh B CTpaHe cokpartuiack Ha 2,6% B cpaBHenuu ¢ 2017 r. B 2019 r noronosse nruil
BBIPOCIJIO HE3HAYUTEIBHO K ypoBHIO 2018 1. 10 544,7 MiH rosios.

[To coctosnuto Ha 1 suBaps 2021 r. yucnenHocts ntuil B Poccun HacuuthiBasia 518,7 MiH
roJIOB, 4TO ye Ha 4,8% MEHbIIE, YeM Ha aHAJIOTHYHYIO JaTry roaoM paHee. OCHOBY IIOTOJIOBBS
COCTaBIISAIOT Kypbl U netyxu (Pucynok).
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Pucynok 1. /lunamuka morosnoBbs ntunsl B Poccun B xo3siicTBax Beex kareropuid B 2007-2020 rr.,
mute rostoB (https://www.fedstat.ru)

OcHOBHOE TIOTOJIOBRE MTHUI[ B CTpaHE COCPEAOTOYEHO B  CEIHCKOXO3SHCTBEHHBIX
opranuzaiusax. B 2020 r. ux yaenbHbI BeC B COBOKYITHOM o0beMe cocTaBmil 83%. Jlons Xo3siicTB
Hacenenus 15,3%, a ocTaBIIascs 4acTh pacroyiokeHa B KPECThIHCKO-(DepMEPCKUX XO3SIMCTBAX U Y
WHIUBUIYATbHBIX Tpeanpunumareneii. B 2017 r. morosoBbe NTHI] B CEITbCKOXO3IHCTBEHHBIX
OpraHM3aIMsIX JOCTUTAI0 MaKCUMabHOTrO 3HadeHust B 460,1 MiH ronoB, yto Ha 67,4% OobIe,
yeM B ToM ke 2007 1.

B 2020 r. moronoBbe NTUIl COKPATUIOCh BO BCEX BHUIAX XO3SIMCTB 0€3 HCKIIOUEHUS: B
CEeJIbCKOXO3SMCTBEHHBIX opranu3anusax — Ha 5,1% k yposaio 2019 ., B KOX u UIT — na 11,4%, B
X03giicTBax HacenaeHus — Ha 1,9%.

Cpenn permoHOB JUAMPYIOUIYK0 TO3UIHUI0 IO TMOrOJOBbIO NTHI B CTpaHE 3aHUMAET
benroponckas obnacts, B yactHocTH, B 2020 T. ee 101 B COBOKyIMHOM 00Bbeme coctaBmia 8,4%.
Taxxke B Tpoitke nuaepoB cpenu pernoHoB B 2020 1. Obutn JleHuHrpajackas o0nacte u
Kpacnomapckwuit kpait. B benropoackoii obnactu u B KpacHogapckom kpae B cpaBHenuu ¢ 2019 T.
YUCJICHHOCTh IOTOJIOBbSI NTHUIl coKpatuiach Ha 14,9% u 8,8% COOTBETCTBEHHO, TOTAAa KakK B
Jlenunrpaackoit obmactu, HampPOTUB, BhIpocia Ha 2,8%.

B 1memom MOXHO OTMETHTH, YTO CHaJ B NTHUIEBOAYECKOM OTpaciaud 0OyCIOBICH
MePEHACHIIIEHUEM BHYTPEHHETO PhIHKA M HEOOXOIMMOCTBIO PeaTn3allii MPOTYKIIMH MsCa MTUIIHI B
SKCIIOPTHOM HAIPABIECHUH, OJTHAKO CUTYAIIMIO OCJIOXKHSET SIHUIEMHUsI, pa3pa3uBIIAsACS B MUPE U KaK
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CIIEJICTBUE CHIDKEHIE 00BEMOB MEKYHAPOIHON TOPTOBIIH.

B cermente cBuHOBOICTBA B Poccum HaOmomaercss ycToiumBbIi pactynmii Tpenna. [lo
coctosiHuio Ha 1 sHBapst 2021 1. MOrojoBbE CBUHEW B CTpaHE cOCTaBWIO 25,9 MIIH TOJIOB,
yBenumuuBmuchk K 2019 r. Ha 2,8%. B nemom B 2007-2020 rr. 3HaueHHME MOKA3aTessl BBIPOCIO Ha
57,9% (http://www.eurasiancommission.org).

OCHOBHOE TOTrOJIOBbE CBHUHEM TakKe CKOHIEHTPUPOBAHO B CEIHCKOXO3SHCTBEHHBIX
opranmzanusax. B 2020 r. va aux npunwiocs 90,1% ot obuiero odbema. [Ipu 3TOM CTOUT OTMETUTD,
YTO JOJISl XO3SIICTB HAceJeHMs], 3aHMMAIOUINEe HEKorjga OONbIION YIENbHBIH BEC, CTPEMUTEIHHO
camxaetcs. Ecim B 2007 1. Ha HUX npuxoaunoch 41,5% coBokymHoro oosema, To B 2020 I. ux 1015t
cocTtaBmia Bcero 8,7%.

B cermenTe CBUHOBOJCTBAa Cpeau PErMOHOB TakKe YBEpeHHO nuaupyeT benroponckas
obmacte, B 2020 . 107 AAHHOTO PETMOHA B COBOKYIMHOM OOBEME MO YHCICHHOCTU IOTOJIOBBS
cBuHel cocraBuna 17,6%, nmpu 3TOM BCS YMCIEHHOCTh B PETHOHE COCPEIOTOUEHA UCKITFOUUTENIBHO B
c/x opranm3anusax. Taxxe B Tpoiike nuaepoB Kypckas n Boponexckas obmactu. B cpaBHeHuu c
2019 . moronoBee cBuHeH B benropoackoii oomactu B 2020 . BEIPOCIO MEHEE YeM Ha IMPOIEHT,
torna kak B Kypckoii obnactu — Ha 5,1%, B Boponexckoit obnactu — Ha 8,4%.

WNnaue oOcTosT ngena B pasBelleHMH KpymHoro poraroro ckora B Poccun. Ecnu B
CBHHOBOJICTBE M TNTHIICBOACTBE HAONIONAIOTCS JOJITOCPOYHBIC PACTYIIUE TPEHIBI, TO 37CCh
abcomoTHO TpoTuBoNoNoXkHas AuHaMuka. B 1991 1. B Poccwuiickoit @enepanuy HaCUUTHIBATIOCH
6onee 54,7 muH enuuul kpynHoro poratoro ckora (http://www.customs.ru). K 2000 r. 3HaueHue
nokasaresisi CHU3uiaoch noutu Ha 50% no ormetku 27,5 miuH ronoB. B 2020 . B Poccun yxe
HacuuThiBasIOCh Beero 18 055 tric ronoB KPC (Pucynok 2).
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Pucynok 2. JlnHamMuKa TIOTOJIOBBSI CBUHEH M KPYITHOTO POraToro ckora B Poccuu B xo3siiicTBax Bcex
kateropuii B 2007-2020 rr. mua rosos (https://www.fedstat.ru)

Taxxe Kak B CBUHOBOJICTBE U ITULIEBOJICTBE HAaUOOJbIIasl YUCIEHHOCTh HACUUTHIBAETCA B C/X
opranm3anusx — 45% coBokynHoro oobema mo uroram 2020 r., 0OHAKO 3HAUUTENIbHAS YaCTh CKOTa
TaK)X€ COCPEOTOUYEHA U B X035 CTBaxX HaceneHus — 310 39,5% B 2020 .

B passenenun KPC B cTpane nmuaupyroT perHoHbl, I7Ie COCPEA0TOUCHO OONIBIIOE KOJTUIECTBO
HacelieHus, TpornoBeayroee uciaMm. Tpoitka nmuaepoB B 2020 t mpencrasieHa: PecryOmukoit
Tarapctan — 5,4% coBokynHoro obOwvema, [larectan — 5,3% wu bamkoprocran — 5,1%.
[TpumeuaTenbHO, YTO, HECMOTPS Ha BOCTPEOOBAaHHOCTH TOBSAMHBI B IaHHBIX PETHOHAX, IMOT0JIOBbE
B HUX Bce paBHO cokpaiaioch B 2020 r. (Tabnuua).
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Tabnuma.
BEJIYIIIUE PETMOHBI ITO TTOI'OJIOBBIO IITULIBI, CBUHEN 1 KPC B POCCHUH
B 2020 r. TeICc ronoB (https://www.fedstat.ru)

Pezuon Hmuywl Pezuon Csunbu Pezuon KPC
Benropozckas 43 479 Benropoackas oonacte 4 554 PecnyOnuka 978
00J1acTh Tarapcran
Jlenunrpanckas 30157  Kypckas obnacts 2 259 PecnyOnuka darecran 951
o0xactp
KpacHomapckmii kpaiit 23641  Boponexckas odomacte 1 537 PecnyOnuka 919

bamkoprocTtan
CTaBpOIOIbCKUH 20979 IcxoBckast 001acTh 1444 AnTaiickuii kpai 689
Kpait
YensOunckas oomacte 20482  TamOoBckast o0nactb 1168 PocroBckast obmacte 625
Pecniy6nuka 17795  UYensOunckas obonacte 778 OpenOyprekas 550
Tarapcran 00J1aCTh
Pecrrybnmka 17037  Jlumenxkas obnacth 723 KpacHonapckmii kpait 548
Moprosus
TambOoBckast oonacte 14 189  Tsepckas obaacthb 718 Boponexckast 514
o01acTp
PecrryOnmmka  Mapwmii 13 736 KpacHonapckuii kpait 627 Bpsiackas obmacte 505
On
[len3enckas obmacte 13 696 Pecniy6nuka 624 3abaiikanbckuii kpaii 455
MopaoBus
[Ipouwne 303538 IIpoume 11423  Ilpoume 11321
Poccuiickas 518 729  Poccuiickas 25855  Poccuiickas 18 055
Dedepayus Dedepayus Dedepayus

Takum  00pazomM, MOXXHO TOBOPUTH O  TOJOKHUTEIBHOW  JAMHAMHUKE  Pa3BUTHS
YKHUBOTHOBOJYECKOW oTpaciu Poccuu.
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W3YUEHUE PEJIBE®HBIX YCJIOBUMI, OEHKA KIMMATUYECKUX U
ATPOKJIUMATHUYECKUX IMMOKA3ATEJEN 3EMEJb KAPABAXCKOW PABHUHBHI,
IMPUT'OAHBIX AJIS1 BBIPAIIIMBAHUWSA 3EPHOBBIX KYJIBTYP

©O0cmanosa C. A., kano. c.-x. nayx, Mncmumym noueosedenus u acpoxumuu HAH Azepoatioscana,
2. baky, Azepbaiioscan, osmanova-sona@mail.ru

STUDY OF RELIEF CONDITIONS, ASSESSMENT OF CLIMATIC AND AGRO-
CLIMATIC INDICATORS OF THE LANDS OF THE KARABAKH PLAIN, SUITABLE
FOR GROWING GRAIN CROPS

©0smanova 8., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS,
Baku, Azerbaijan, osmanova-sona@mail.ru

Annomayus. CoOpaHbl W TPOAHAIM3HPOBAHBI AMITMPUYCCKAC JaHHBIE O IMMOYBEHHBIX,
9KOJIOTHUECKUX (arpOod’KOJIOTUYECKUX), KIMMAaTHueCKuX U penbedubix ycioBusx Kapabaxckoii
paBHUHBL. M3ydeHHe KIMMATUYECKUX M penbedHBbIX (PAKTOPOB, BIUSIONUX HAa YPOXKAHHOCTH
3€pHOBBIX KYJIBTYp, HPOBOAWIOCH Ha OCHOBAHMU KaK JIUTEPATypHBIX HCTOYHUKOB, TaK U
COOCTBEHHBIX MCCIICTOBAaHUH.

Abstract. Collected and analyzed empirical data on soil, ecological (agroecological), climatic
and relief conditions of the Karabakh plain. The study of climatic and relief factors affecting the
yield of grain crops was carried out on the basis of both literary sources and our own research.

Kniouesvie cnosa:  Kapabaxckas paBHHHA, 3€pHOBBIE KYJIBTYpBL, peibed, KIUMAT,
ArpoOKJIMMaTnu4CCKUC yCJIO0BHA, paﬁOHHpOBaHHG.

Keywords: Karabakh plain, grain crops, relief, climate, agro-climatic conditions, zoning.

HagexxHoe  mpomoBoibCcTBEHHOE — oOecriedeHHe  HacelneHHs — AsepOaifpkaHa  UMeEeT
cTparernyeckoe 3HaueHue. [loaToMy mponoBobCTBEHHAs 0€30MacHOCTh 3aHUMAET 0c000€ MEeCTOo
BO BHYTPEHHEH MOJIMTUKE CTpaHbl. B HacTosIee BpeMsl OHUM W3 BaKHEUIITUX BOIPOCOB BPEMEHHU
SBIISIETCS aJIeKBaTHOE 0OecTeyeHre MPOJAOBOILCTBEHHBIX MOTPEOHOCTEH HaceneHus. Js pemeHus
3TOH MpoONeMbl Ba)XHO TMOBBICUTH YPOXKAWHOCTH 3E€PHOBBIX, OCOOCHHO TWIIEHMIBI. Takxke
NPOBOJIATCA HAYYHBIE MCCIIEOBAHMSA Ha mouBax KapaGaxckoif paBHHMHBEI (IIomanb 3248 km?),
MIPUTOIHBIX JUIsSI BBIPAIIMBAHMS 3€pHOBBIX KyJabTyp. Kapabaxckas paBHHHa — OIMH U3 OCHOBHBIX
PErMOHOB CTPaHbl C Pa3BUTOM 3€MIIENIETBYECKON KyJIbTYpO. 3€MJIM 3TOr0 pEeruoHa B OCHOBHOM
3aca)KeHBI XJIOMKOM, 36pHOM, (PPYKTOBBIMH CaJaMU M APYTUMH BaKHBIMHU CEIbCKOXO35HCTBEHHBIMU
KYJIBTypaMH.

Memoouka uccnedosanus

Kapabaxckast paBHUHa siBisieTcsl yacThio Kypa-ApakcHHCKONW HU3MEHHOCTH U HAaXOAMUTCS B €€
3anagHol Jactu. Ero 3amanHas yacTh pacnonoxeHa Ha Beicote 500 M Hax y M, a BOCTOUHAs 4acTh
— Ha ypoBHe Mops. Peka Kypa ormenser ee or IlIupBanckoil paBHuHBL. [loBepXHOCTH cierka
BOJIHUCTass M TeppacHas. PalloH COCTOMT B OCHOBHOM U3 aJUIFOBHAJIBHO-IIPOJIIOBHAIBHBIX
OTJIOKEHUH. YPOBHU T'PYHTOBBIX BOJ MMEIOT TEHICHIIMIO MaJaTh C FOro-3amajia Ha CEBEPO-BOCTOK.
ITpecHbie moa3eMHbBIE BOABI COJEpkKAT B OCHOBHOM OukapOoHaT HaTpus. Kiimmar paiiona ymepeHHo-
xapkuil u cyorponunueckuil. CpegHerononasi Temrneparypa coctasisier 13,9—-14,1 °C. KonuuecTtBo
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ocankoB He mpesblmaer 323-456 mm. Mcnapenune ¢ mosepxHoctH coctaisier 1000-1100 mm.
ITouBeHHBI MOKPOB MOA 3€PHOBBIMH COCTOMT M3 OpOIIAEMBIX CEPO-KOPUYHEBBIX, OPOIIAEMBIX
JYTOBO-CEPBIX U CEPO-JIyTOBbIX IOYB.

B crartbe aHanM3UpyOTCA OSMIMPUYECKHE JIAHHBIE O IIOYBEHHBIX, SKOJOIMUYECKUX
(arpo3KOIOTHYECKHX ), KIMMAaTUYECKUX U penbedubix ycnosusx KapaGaxckoit paBHHHBL. V3ydyeHnue
KIMMAaTHYEeCKUX M penbedHBIX (DAKTOPOB, BIHUSAIOUIMX HA YPOXKAMHOCTH 3EPHOBBIX KYIBTYD,
IIPOBOJMIIOCH HA OCHOBAHUH, KaK JINTEPaTypHBIX HCTOUHUKOB, TAK U COOCTBEHHBIX MCCIIEJOBAHUM.

Pesynomamot u o6cyscoenus

Kapabaxckast paBHMHa COCTOMT U3 pPaBHUH, CKJIOHEHHBIX C IOI'a Ha CEBEpP M C BOCTOKAa Ha
3anaja. CkiIoH OOJBINIOI Ha foTe paBHUHBI U 3HAYUTEIHHO yMEHbIIaeTcs K ceBepy. IOro-3amagnas
4acTh MECTHOCTHU (TIPENropbsi) COCTOMT M3 HEBBICOKMX XOJIMOB M OBparoB. K ceBepy MecTHOCTh
IIOCTENEHHO MEPEXOIUT B PABHUHY.

CoBpemennsblii Bun penbeda Kapabaxckoit paBHUHBI MPEUMYIIECTBEHHO AKKYMYJISTHBHBIMN.
OCHOBHBIMU ~ aKKYMYJISITUBHBIMH TPOIIECCAMHU, YYaCTBYIOUIMMHU B (OPMHUPOBAHUHM penbeda
PaBHMHBI, SBIISIFOTCS: JIeNIIOBUAIbHO-TIPOIFOBUAIBHBIH, AJIJTIOBUAJIbHO-TTPOJIFOBUAJIBHBIH,
AJTIOBUAJIBHBIA U J1e1bTOBUAHBIN. COOTBETCTBEHHO, Ha TEPPUTOPUHU CHOPMUPOBAIUCH PA3IHUHbIC
TUAPOr€OXUMHUYECKHE YCIOBUA. Me30301CKHue, KalHO30MCKME W AHTPOIIOTCHHBIC OTJIOKCHHS
CBHITPAJIM KIJIIOYEBYIO POJIb B (DOPMHPOBAHUHU TEOJIOTHUECKOro crpoeHus Kapabaxckoil paBHUHBI
Ocanku TeppUTOPUH, OTHOCSIIUECS K YEeTBEPTOMY IepUoy, Obuin 0OHapykeHbl Ha riryouHe 100—
140 ™ Han 3emuteit. Perpeccust Kacniniickoro Mopst mpuBena K popmupoBanuio psaa hopm peiabeda
B 3TOM paiioHe.

AHanu3 a’poKOCMHYECKMX CHMMKOB M OOIIMX KapT penbeda mectHocTd Ha ocHoBe ['MIC
MoKa3bIBaeT, uyto penbed KapaGaxckoil paBHHHBI, XOTS U UMEET PaBHUHHBIA XapakTep, JOBOJIBHO
CJIOKHBIA. DTO BHUJHO IO ILIEPOXOBATOCTH MOBEPXHOCTH, a TAaKXe MO OOJBIIOMY KOJIMYECTBY U
IUIOTHOCTU THUIICOMETPUYECKUX JMHUHA. BiusHue 3Toro ¢akropa Ha YpoxallHOCTh 3€pHOBBIX
KYJBTYp (IIOJIOKUTEIBHOE UM OTPULIATEILHOE) HEOCIIOPHUMO.

Kapabaxckass paBHMHA OTHOCHUTCSI K TOJYIYCTBIHHOMY M CyXOMYy CTEIHOMY KJIUMaTy c
HU3KOH BIIQXXHOCTBIO, TEIUION 3MMOM M CyXUM U XKapkuM JieToM. [Ipu paccMOTpeHHH OCHOBHBIX
AJIEMEHTOB KJIMMaTa opollaeMbiXx Tepputopuil KapaGaxckoil paBHHHBI HCIOJIb30BAJIUCh JaHHbBIE
MeTreoposornyeckux craniuid bapna u Armkabeau (Tadnuma 1).

Temmeparypa BO3qyxa Kak KJIIOYEBOW 3JIEMEHT KJIMMaTa WUIPaeT BaXHYIO pOJIb B JKU3HHU
CEeNIbCKOXO035IICTBEHHBIX KyNbTyp. IloaToMy B Xone wuccienoBaHMs ObUIM MPOaHATM3UPOBAHbI
TerioBble pecypchl Kapa®axckoil paBHUHBI, MOKa3aTelud HMX pacHpeneieHHs B MPOCTPAHCTBE M
BpemeHH. [lo maHHBIM MeTeoCTaHLIMM, CpelHerojoBas Temieparypa Ha Kapabaxckoil paBHHHE
coctasnsieT 14,1 °C terna. Camas BbICOKas cpeiHss TeMnepaTypa Habmonaercs B utose (26 °C), a
camas Hu3kas (—1 °C) — B ssHBape. MOpO3HBIX JHEIl MPAaKTHYECKU HEe ObIBACT.

CpenHero1oBoe KoJIU4ecTBO ocaakoB Ha KapaOaxckoil paBHuHe cocraBiser 315-350 mwm.
OCHOBHOE KOJIMYECTBO OCAJKOB BBINAJAET OCEHbIO-3UMOI-paHHEl BecHOH (OKTA0pb-MapT). B TO
BpeMsl KaK BECEHHUE U OCEHHHE MECSIbl JOXKIMBBIE, JeTOM ObiBaeT 3acyxa. CpeaHecyToudHas
OTHOCHUTEJIbHAs BIAXXHOCTh AocTuraer 60%, 3To camblil BBICOKMI MOKa3areib B Jekadpe U caMblii
HU3KUN B uioje. ['onoBoe ucnapenue xonednercsa B npenenax 972-1000 mm. B netHue mecsiisi
(MroNB-aBrycT) WCMapeHue Biarm w3 mouBbl B 15-20 pa3 mpeBbimaeT KOJIMYECTBO OCAJIKOB.
[ToaToMy B mepuoj BereTalMM CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp HaOJIOAaeTcs OCTpas HexBaTKa
BJIarH, ¥ CYIIECTBYET OOJIbIIast HOTPEOHOCTH B oporieHu# [1-2].

31ech B OCHOBHOM IPe00JalaloT BOCTOUHBIE M FOTO-BOCTOYHBIE BeTpbl. CpenHsis CKOpOCTb
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BeTpa 2,2 M/c. MakcumanbpHasi CKOpoCTh BeTpa Konebiercs B npeaenax 10-15 m/c.

I'upporpadudeckas cetb paiioHa coctouT u3 pek Kypa, Apakc, ['aprap, a Takxe HeOOIbIINX
IIPUTOKOB M HECKOJIbKMX CPEAHHMX M MalbIX 03€p, MCTOKM KOTOpBIX OepyT Hauyajo B ropax
Bocrounoro Kapabaxa na Manom Kaskase.

Tabnumna 1.
KJIMMATUYECKUE TTOKA3ATEJIM KAPABAXCKOI PABHUHbI
(cpexHEeMecsYHBIE W TOJIOBHIE TAHHBIE)
Memeoponozu- Mecsaywvi Eorcecoonuuii
ueckas I m m 1w \Y Vi v vl IX X Xl Xl
cmanyus

Cpeonsiss memnepamypa 6030yxa (°C)

Armxabenu 18 38 70 126 191 233 260 250 20,1 151 88 37 14,0

bapna 18 37 69 125 19,0 233 260 254 211 154 92 472 14,0
Arnam 26 41 72 133 196 23,7 266 257 215 153 9,1 45 14,4
Cpeonsas omHocumenvHas enaxcHocms (%)

Arpxabenn 84 80 77 72 68 62 60 65 71 79 82 82 73

Bapna 81 79 78 73 68 60 58 62 70 76 82 82 72

Arnam 80 78 78 72 67 60 58 62 70 76 80 82 72

Hcnapenue (mm)

Arpxabenn 22 30 46 67 105 150 170 155 105 60 35 37 972
Bapna 25 28 44 68 107 151 180 154 105 64 36 28 990
Arnam 24 28 42 67 108 150 174 148 104 62 35 28 970
Ab6conomnas munumanvras memnepamypa 6030yxa (°C)

Armkabenn 24 -18 12 -3 2 8 11 9 2 4 11 -22 —24
Bapna -20 -19 -10 -2 2 6 12 10 4 -4 -10 -21 -21
Armam -23 -19 -9 -2 2 6 12 10 6 -4 =12 -22 —24
Ab6conomnas makcumanvhas memnepamypa 6030yxa (°C)

Arpxabenn 22 27 34 34 38 40 41 40 37 35 28 26 41

Bapna 22 26 33 34 36 41 41 41 38 35 30 24 41

Arnam 22 26 32 34 36 40 40 40 38 34 30 25 40

Konuuecmeso ocaokos (mm)

Arpxabenn 27 27 37 32 36 29 16 13 28 32 32 32 332
Bapna 31 28 32 30 28 26 12 12 21 37 30 25 312
Arnam 30 30 32 28 24 22 12 10 20 37 32 24 302

I'mpporeonornyeckie OCOOEHHOCTH PErvoOHa OIPENENIAIOTCS TeOJIOTMYECKUM CTPOCHHEM
MECTHOCTH, (pU3UKO-reorpauuecKUMHU yCIOBUSIMU U MHTEHCUBHOCTBIO JISSITEILHOCTH YeloBeka. B
3aBHUCHUMOCTH OT (hannaibHBIX 0COOEHHOCTEHN oTnoxkeHui Kapabaxckoil paBHUHBI U YCIOBHHM HX
pacrnoiokKeH!sl MMOTOKH TOJ3EMHBIX BOJ OOpa3yloTCs B OTJIOXKEHHUSX Pa3HOro Bo3pacTa. BonHblii
PEKUM CENbCKOXO35IICTBEHHBIX KYJIBTYp 3/71€Ch 3aBUCHT OT IIyOMHBI 3ajleraHusi TPYHTOBBIX BOJ,
CTENIEHH MMHEpAIM3alMM U COJIECOAEP)KAHUA. AMIUIMTYJAa MU3MEHEHHUS YPOBHS TPYHTOBBIX BOJ
HeOombImas, peako nocturaet 1 M. Ha peunbIx u opomraemMbix ydacTkax oHa kosednercs ot 1,5 1o
2,5 m.

I'pyHTOBBIE BOJIBI HAOMIOAAIOTCS HA MENKOBOAHBIX (hopmax penbeda (0,5-1,0-1,5 m), a Takxe
Ha MenkoBoAHbIX (1,5-2,0-3,0 M) opomraeMbIX 3emisiX, 4To XapakTepHo s Kapabaxckoit
paBHuHBL. OO0llee HampaBiIeHHE MMOTOKA TPYHTOBBIX BOJA HA ATHX TEPPUTOPHUSIX — OT MPEATrOpHM K
ueHTpy. [loBbllIeHnE cTeneHrn MUHEpaIu3aluy Ipy NOobEME YPOBHS I'PYHTOBBIX BOJ Ha HEKOTOPBIX
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y4acTKax OOBSCHSETCS TEM, YTO [0 HAMpaBICHUIO JIBUKEHUS TPYHTOBBIX BOA ATH IOTOKU
PacTBOPSIOT COJIM B TIOYBEHHOM CIIO€ U T00ABJISIIOT UX B CBOM COCTaB.

PacturensHocTh KapabGaxckoli paBHUHBI COCTOMT U3 ITYyCTHIHHOM, MOJYITyCTBIHHOM, JIYTOBOH,
BOJIHO-OOJIOTHOW M JICCHOU (TyraiHOW) pacTUTENbHOCTH. M3-3a 00Iel 3acyliIMBOCTH KiIKMara U
€ro CEe30HHOW KOHTPACTHOCTH PACTHTEIBHOCTh OOJIaAaeT KCEPOQUTHBIMH M I(PEeMEPHBIMH
cBoiicTBamu. O01IIee KOMMUecTBO BUAOB pactenuid 10 300.

[TouBooOpasyromue moponasl Kapabaxckoil paBHUHBI COCTOSAT M3 MSTKUX OTJIOKEHUHN
Pa3IMYHOIO MPOUCXOXKJECHUS YETBEPTOrO MEPHOAA. DTHU OTIOKEHUS MOXKHO pa3leIuTh Ha TpHU
OCHOBHBIE€ TPYMIbL: JIETHOBUATBHO-TIPOIIOBUAIIBHBIE OTIOXKEHUS; AJUTIOBUAIbHBIE OTIOKEHHUS PEK
Kypa, Apakc, laprapuaii u npyrux (LLlonapru, Xauumnuaii); apeBHue omioxkeHus Kacrnus.
JlemoBUANbHO-TIPOTIOBHATIbHBIE  OTIIOKEHHs, O0Opa3oBaHHbIE BPEMEHHBIMH IIOTOKAMU  Ha
HaKJIOHHBIX MPEArOpPHBIX PaBHUHAX, COCTOSAT M3 OTHOCUTEIBHO OJHOPOJHBIX IJIMH, IE€CKa H
MeCYaHOK, HAOII0IaeMbIX B BUE HEOOJBIINX CIIOEB.

Crou rpaBust HAOMIONAIOTCS B pyciax ApeBHHX pek. Ha rmyOune 3—8 M HaJ MOBEPXHOCTHIO
MeCUaHble OTIIOKEHHS OBUIH MOKPHITHI NIMHUCTHIMU OTIIOKEHUSMU. B KOHycax KOHBEKIMH C I0ra Ha
CEeBEp U C IOro-BOCTOKA HA CEBEPO-3alaj YPOBEHb KPYNHBIX TIPAHYJIOMETPUYECKUX YaCTHUIL
yrIIyOsieTcs, 1 OHHM MOKPBIBAIOTCSA TOJCTHIMU MEJIKUMHU YacTuliamu. J{peBHue ornokeHus Kacous
pacrioyiaraloTcsi Ha OTHOCHTEIBHO HEOONBIIONW IUIOMIAAM B  MEXKKOHHMYECKOW  BIIaJMHE
npearopuii [3].

[Ipuponusie  ycnoBus  KapaOGaxckoil — paBHMHBI — TIO3BOJISIIOT — BBIpAllMBaTh  PAJl
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYp, B TOM 4YHUCJIE 3€pHOBbIE (IIICHHUIIA U SYMEHb). DTO MOXKHO
OOBSCHUTh KaK ONHM30CTHI0O MECTHOCTH C TOYKH 3PEHUS MPOUCXOXKICHHS 3€PHOBBIX KYIBTYP
(Cpennnit u bmwxuuit Bocrok, Bkimtouass FOxubiii KaBkas, cumraercss ponuHOW NIIEHUIBI U
SYMEHS1), TaK U BBIpAI[MBAaHHUEM COPTOB IMIIEHUIIBI U SUYMEHS, aJallTUPOBAHHBIX K KIUMATUYECKUM
YCIOBUSIM MECTHOCTH Ha NPOTSDKEHUU ThicaueneTuid. HecMoTps Ha uMIoOpT psiga THOPUAHBIX
COPTOB U3-3a T'PAaHUIIbl B HAIlle BpeMsl, HA NAXOTHBIX 3€MJISIX PECIYOJIMKH MPEANOYTEHUE OTIAETCS
JIOKQJIN30BaHHBIM PallOHUPOBAHHBIM COPTaM. DTO MO3BOJISIET IPABUIIBHO KCIIOJIb30BaTh TOUYBEHHO-
KJIMMaTUYeCKHUEe YCIIOBHsI TeppUTOpHid, B ToM uucie KapaGaxckoll paBHHHBI, B COOTBETCTBHU C
HKOJIOTUYECKMMHU TPEOOBAHUSAMM IMIIEHUIBI U SUMEHS.

[To kMMMaTHYeCKUM MOKa3aTessiM M arpoKJIMMaTHYECKUM pecypcaM 3€pHOBOCTBA MpojeiaHa
Oonbllas U LIeHHas paborta. B Hacrodiee Bpems B 3TOM HANpaBICHUU BEIYTCS HCCIEI0BaHUS.
HccnenoBaHus TIOKa3blBAalOT, 4YTO KJIMMAT M arpokJuMaruyeckue ycinoBusi Ha Kapabaxckoit
paBHMHE, KaK M B Jpyrux yacTax AsepOaiipkaHa, ONaronpusTHBI JUIsl BBIPAIIMBAHUS O3MMBIX
KyJBTYp. DTO HE OTHOCHUTCA K SPOBBIM KyJbTypaMm IMIIEHULbI U SUMEHs. SIpoBble KyJabTypbl HE
CHOCOOHBI ~ JaBaThb  TakOM  BBICOKMM  ypoxkall  gaxke TOpU  NPUMEHEHHH  BBICOKHX
CEJIbCKOXO35IMICTBEHHBIX TEXHOJIOTHI. DTO CBSI3aHO C TEM, YTO Hanbosiee akTUBHBIN BereTallMOHHbIHI
IIEPHUOJ SIPOBOM IMUICHUIIBI U SUMEHS IPUXOAUTCA Ha CyXOM Ce30H, HenocTarok Biaru. C npyroi
CTOPOHBI, OJIarONPUSITHBIE TEMIIEPATypHbIE YCIOBUS BECHON U JIETOM MO3BOJIIOT 3aCaXXKUBATh [TOYBY
0oJiee HEHHBIMU CEIbCKOXO35HCTBEHHBIMU KYJIbTypaMu (OBOIIAMHU U OAXYEBBIMH).

B ominune oT SApOBBIX, O3UMBIE KYJIBTYpPbI MOMY4YaroT OOJIBLIYIO TMOJb3Yy OT OKTAOPHCKHUX U
HOSIOPbCKUX JIOXJEH, MOcClie MoceBa B OKTAOpe, a B IIEJOM Terlas 3MMa MO3BOJSIET MOCEeBaM
MIIEHUIBI U suMeHs KoMpopTHO mnepe3umoBaTb. C JOpyroil CTOpOHBI, TMOJIHAs 3pPEJIOCTh Kak
MIIEHMIIBI, TaK U AYMEHS HacTymaeT J0 HACTYIUIeHMsI CUJIbHOW >Kapbl. brarompustHas Temas
MOrojla Ha paBHMHE M OCTATOYHOE TEIJIO Mociie cOopa ypoxas 3epHa IMO3BOJISIOT HPOBOAUTH
JIOTIOJIHUTENBHBIE MIOCEBBI C KOPOTKUM BET€TALIMOHHBIM IIEpUooM [4-5].

[lo nmaHHBIM HeKOTOpBIX MeTeocTaHIMil Kapabaxckolf paBHMHBI M arpOKIMMaTUYECKUX
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WCCIICIOBAHUM, TPOBEACHHBIX  PA3NUYHBIMU  HCCIEAOBATENsIMA, MOXHO  CKa3arb, 4YTO
arpoKJIMMaTH4ecKue TMokazarenn Ha KapaOaxckoil paBHHUHE COOTBETCTBYIOT (pa3am pa3BUTHSA
03UMOM miIeHuIpl W suMmeHs. OpHako g TOoro, 4toObl 3((EKTUBHO HCIOJIB30BATh
arpoKJIMMaTHYECKUE PECypChl JII0OON TEpPUTOPHHM, IMOJIEBBIM KyJIbTypaM W TpylIaM pacTeHUil
HEOOXOIMMO WX 3aCeATh B ONTHMAJbHBIE CPOKM M coOpaTh ypokaih B KOHIIE BEreTarMOHHOTO
nepuona. ComiacHO MaTepuanaM HCCIEJOBAHUS, OINTHMAJIbHBIM BPEMEHEM /s I0CEBa Ha
Kapabaxckoit papaune 0b110 16 okTs10psi B belinarane u Armkabaau, 23 oktsa6ps B Taprepe u 21
okTa0ps B Arname. Ha 3Tom sTamne cpeqHemecsigyHasi TeMiieparypa Bo3ayxa OObIYHO cOCTaBiseT 12—
15 °C, a Temmeparypa mouBbl (Ha TIyOuHe 5 cM) kojebnercs B npeaenax 17-19 °C. Ha rmyOune
10 cM 3TOT MOKa3aresb HEMHOTO HUXKE.

KomnuectBo ocankoB mpu moceBe 3epHa Ha Kapabaxckoil paBHHMHE cocTaBisieT 25—60 M.
DTOro HEJOCTAaTOYHO JJIi MAacCOBOTO MpOpacTaHWsl CeMsH Ha cieayiomeMm stame. [loatomy Ha
opomaeMbix MouyBax KapaOaxckoil paBHMHBI MNPUMEHSIOTCS JHOO0 MpPEaNnoCeBHbIE, OO
MOCJIETIOCEBHBIE OPOIICHUS, YTO MO3BOJISIET OOCCHEYUTh JTOCTATOUHYIO BIIAYKHOCTH ISl CEMSH.
KonuyecTBo 0cagkoB MeXIy OCEBOM U INOSBIEHUEM NEPBBIX BCX0[0B Ha Kapabaxckoil paBHUHE
He npeBbimaeT 10 Mmm. B oTaenbHbIe OBl ATOT MOKa3aTeNb COCTABISAET 3—5 MM, YTO, 10 MHEHHUIO
arpoKJIMMAaTOJIOTOB, CUUTaeTCs Hed(PPEKTUBHBIM MTOKA3aTEeIeM OCAIKOB.

OnHMM U3 BaXHEHIIMX 3TANlOB BEr€TAllMK 3€PHOBBIX KYJIBTYp SIBJISETCS MacCOBOE MOSBICHHE
BCXOI0B. MaccoBo€ MOSBJICHHE BCXOIOB HAa TEPPUTOPUM PECHYOIMKH MPOUCXOAUT yepe3 12-26
nHeit nmocie noceBa. B beitnarane u Armpka0ean 3To npoucxonut 24 aHs cinycTs, B Teprepe 23 mus,
a B Arname 21 nenp cnycts. [locne moceBa temmneparypa Ha Kapabaxckoli paBHUHE MOCTEIEHHO
cHIKaeTca. Temmeparypa Bo3ayxa B 3Toi ¢asze coctaBimser 8—12 °C. OmHako OTHOCHUTEIBHO
HU3KHE TEMIIEpaTypbl B OTIENIbHbBIE TOJbl MOTYT IPUBECTH K 3aMEIJICHUIO BCXOI0B ceMsH. Camas
OlacHas CUTyallusi — BHE3allHble yTpeHHUE 3aMOpo3ku. OJHAKO HBIHEIIHWE TEIUIOBBIC YCIOBHS
CUMTAIOTCS ONaronmpusTHBIMU JUIS MacCOBOTO MpopacTaHusi ceMsH. HarpeB mouBbl ciaOblil. B
HOsI0pe (TPH MacCOBOM MPOPACTaHUM) TEMIIEpaTypa IMOBEPXHOCTH MOYBHI KOJIEOIeTCsl B Ipeaeax
4-6 °C. Ha mmyOoune 5 cMm 3ToT mokasarenb coctarisger 9—11 °C. Jlo KoHIIa Bereraluu CaKeHIIbI
UCIOJIB3YIOT TeMIieparypy Bosayxa 300400 °C.

Baxneimmm kinumarudeckuMm (akropom B (aze HaOyxaHHS U NMPOPACTaHUS CEMSH B TOYBE
SBJIIETCS KOJIMYECTBO OCAJKOB, a B OpOIIAEMBIX II0YBaX — 3amac IOYBEHHOM BIaru OT
MIPEIIOCEBHOrO M MocienoceBHOoro opomienus. KomnyectBo ocankoB Ha Kapabaxckoil paBHHHE
kosneOnercst oT 13 10 32 MM B 3aBUCHMOCTH OT Tojia. B 1eloM KOJIMYECTBO OCAJIKOB B MEPUOJ
«T10CEB-BCXO/IbD» HE MpeBbImaeT 13% oT ronoBoro KOJIN4ecTBa 0CagKoB.

®daza kymenus 3epHa Ha Kapabaxckoil paBHUHE JJIUTCA J0 TE€X IMOP, NTOKA CPEIHECYTOUHAS
temneparypa He gocturHeT 3 °C (MUHUMAaJbHAsl TeMIepaTypa JIjs 3epHa B IOKHBIX LIMpoTax). B
OonpmHCTBE citydaeB (50-80%) asza KyiieHus HacTymaeT OCEHbIO, B HOs0pe, Hauaie Jekaops,
nepesa HacTyIuIeHHueM (a3bl 3MMHETo MoKosi. B oTnenbHbIe rojibl 3T0 MOXHO HaOmoaaTs BecHol. 1o
Mepe Iepexoja pacTeHUH B COCTOSHUE IOKOS, T. €. B NEPHOJ OCEHHEHW Bererauuu, KOJIUYECTBO
ocankoB koneonercs ot 10 710 40 MM B 3aBUCUMOCTH OT rofa.

daza 3uMHero mokos Ha Kapabaxckoii paBHHHE HACTyMaeT, KOrJga CpeaHEeMecsSYHas
TeMreparypa omnyckaercs Hiwke 3 °C. I1oT nepuoa MoxeT niauthes 1,5-2,0 Mecsia u coctaBisieT
20-40% ot obmero BereraunoHHoro mnepuoaa. CpeaHeMmecsuHash TeMmIeparypa B ATOT MEpUOJ
konebnercst B mpenenax 3,5-4,5 °C. B camoii xonomgHou nekajne 3Ta mudpa camkaercs no 0 °C. B
OTIENbHBIE TOMIBI TeMIlepaTypa cHuxkaercs a0 —6 — —8 °C, a mnorma ngo —18 — —26 °C 3a 25-30-
JIETHUM IIUKIL.

TenoBoit peXuM TMOYBBI B IEJIOM OJIarONpHsITeH g 3UMYIOUMX pacTeHuil. JlHem

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 86


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

CpellHeMecsiYHasi TeMmmeparypa B BepxHeM cioe mnouBbl (05 cMm) monoxurensHas. OpHako B
KPUTUYECKHUE TOJIbI, KOTJIa PE3KO CHUKAECTCS TEMIIEpaTypa, sl paCTeHUs B 3-CAHTUMETPOBOM CIIOE
MOYBbl HAONIOAAETCA CTpeccoBas CUTyalus. TONIIMHA CHEXHOrO TOKpPOBa, SIBIISIOLIEIOCS
CPEICTBOM NPOTHBOACHCTBUS 3aMOpO3KaM IepHoAa MOKos, He mpeBbimaer 5—10 cm, a mepuon
npeObIBaHU Ha MOBEPXHOCTU MOuBHl 1-3 nHsA. B ¢a3ze 3UMHEro mokost 0cajgky BBHINANAIOT KaK B
KHUJIKOU, Tak ¥ B TBepaoi (opme. KomamuecTBo ocaakoB B 3TOT nepuon He mpesbimaer 10-30%
TO/IOBBIX.

Konenr a3pl mOKOsSl, BOCCTaHOBJIEHHE BEreTallMM HAUYWHAETCS, KOTJa CpeaHEeCyTOYHas
temrieparypa mnpesbimaer 3 °C. ®aza TpyOkoBaHUs HaYMHAETCs rmociie (a3bl 3uMHEro mokos. B
3TOM CiTydae cpefaHecyTodHas Temneparypa npesbiaer 10 °C. Dra ¢a3za 3adgukcuponana 31 mapra
B beitmarane u Armkabenu, 30 mapra B Taprape u 7 ampenst B Argame. ITOT MEPUOJ CUUTACTCS
KPUTHYECKUM JJIsl 3€pPHOBBIX KYJIBTYD, XapaKTepU3yeTcsi ObICTPHIM MOBBIIICHUEM CPEIHECYTOYHON
temrnepatypbl. CpeaHecyTouHass Temieparypa HakaHyHe mpopactanus 15-18 °C. B sroit dase
TeMIeparypa nosepxHoctu noussl gocruraet 20-30 °C.

KommgectBo ocankoB B 31O (haze ObiBaer 25-50 mm, uro cocrapiser 10—20% romoBbIX.
3amachl Bjard, HAKOIJICHHBIE B TOYBE BO BpEeMs 3WMHUX M BECEHHUX JOXKIEH, CO31al0T
OnarompusTHBIE YCIOBHUS [N Pa3BUTHSI CEIbCKOXO3AWCTBEHHBIX KynbTyp. Komomenue —
BOXHEHIINN TEPUOJ B PA3BUTHU 3€PHOBBIX KyJbTYp. OTa (a3a oObI4HO HactymaeT 5—15 mas. Ha
Kapabaxckoit paBHHHE (ha3a BOCKOBOH CIIETIOCTH NMPHUXOAUTCS Ha cepeanHy utoHsa. daza BOCKOBOU
CIEJIOCTH cliefyeT 3a (a3oii KololIeHus U 1BeTeHus. Ha aTom aTare cpenHecyTouHas Temmeparypa
coctaBiusier 18-24°C, B oraenbHble nHH 3Ta Iudpa moseimaercs no 32-38 °C. B mepuon
KOJIOIICHUSI M1 BOCKOBOM CIIETIOCTH BbIMaaaeT npuMepHo 8—10% rogoBeIX 0CaIKoB.

Ha Kapabaxckoii paBHuHE (haza MOJHOW CIIEIOCTH O3MMOTO siUMEHsS HacTymaeT dyepe3 8—10
JTHEH 1Mocie BOCKOBOW CHENOCTH W HACTyHaeT MPUMEPHO B IMOCIETHUE THU HIOHS. B 3T0 Bpems
cpenHecyToyHas Ttemmeparypa coctaBiger 22-25°C. Takum o00pazoMm, K CymMMe ILTIOCOBBIX
temrnepatyp mnpubasisiercs 200-250 °C. CaMbIM OINACHBIM METEOPOJIOTHYECKUM SIBIICHUEM IS
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYpP B 3TOT IIEPUO]L SIBJISIETCS TlyHOBEHHUE CYXUX BETPOB.

Crnenyer OTMETUTh, YTO OTHOCHUTEIIbHAS BIAXKHOCTh B NEPHOJ BEreTallid O3UMOMW IMILIEHULIBI
konebnercs B npeaenax 30—60%. Eime oguH BaXKHBINM MOKa3aTeNb arpokKJivMaTa U MOYBbI — 3arac
MPOAYKTUBHOM BJIard Ha 1-METPOBOM CJIO€ TTOUBBI.

Tabmnuua 2.
3AITIAC ITPOJIYKTUBHOM BJIATU (Mm) B 1-METPOBOM CJIOE TTOYBBI
1101 O3UMBIE 3EPHOBBIE KYJIbTYPhI 3A BETETAILIMOHHBIN ITEPUO]]
Memeocmanyuu IX X XI XIl | I Il v Vv Vi VII
Taprap 16 62 67 74 91 90 93 80 48 13 11
Beiinaran 23 76 96 123 110 117 111 113 79 46 25

Kak Bupno u3 Tabmuipl 2, mo JaHHBIM METEOCTAHIIMIA, pacmolokeHHbIX Ha Kapabaxckoit
paBHUHE, KOJIMYECTBO MPOMYKTHUBHBIX 3allacoOB BJIAard B 1-METPOBOM CIIO€ MOYBEHHOTO MPOQUIIS
KOJICOJIETCSI TI0O KPUBOM B TEUEHHWE BETETAIMOHHOTO TMEpPHUOAa C JByMS MHHHMyMaMd W OJHUM
MakcuMyMmoM (PucyHok).

B beiinarane mo cpaBHeHHMIO C TepTepoM OTHOCHUTENBHO BBICOKMHM 3amac MNpPOAYyKTHBHOMU
BJIQXKHOCTH OOYCJIOBJIEHA TPUMEHEHHEM IOCIIETIOCEBHBIX OPOIICHUH.

OngauM 3 Ba)KHEHIITNX BOIIPOCOB OIICHKH arpoOKJIMMaTHYECKUX  PECYPCOB
CEIIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp SIBJISIETCS  arpOKJIMMATHYECKOE€ PpPAalOHUPOBAaHWE TOCEBHBIX
wiomaaed 3epHOBBIX KyIbTyp. Oco0oe MecTo B pa3MeIIeHHH OTIASIbHBIX KYIBTYp 3aHUMAaeT

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 87


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

arpoKJIMMaTHYeCcKoe  pallOHMPOBAaHHE (3E€PHOBOJACTBO,  XJIOMKOBOJACTBO M 1p.). Ilepoe
arpoKJIMMaTHYecKoe paiioHupoBaHue AsepOaiimkaHa Obuto mposeaeHo A. A. D10060BbIM B 1968 1.
OH npeUI0KUI1 UCTIOJIb30BaTh CIEAYIONINE KIMMAaTUUECKUE UHUKATOPBI:

—cymMma temmneparyp Boiie 10 °C;

—MHIUKATOp atMocdepHoi BiraxxHocTH [1lanko (KoITu4ecTBO 0CaIKOB/CpeIHECYTOYHAs CyMMa
neUIUTa BIAXKHOCTH BO3yXa);

—CyMMa OCTaTOYHBIX 3()(PEeKTUBHBIX TeMnepaTyp nocie yOOpKH 03MMOH MIIEHUIIBI;

—cpenHssa abCoM0THAs MUHUMAaJIbHAs TeMIIepaTypa Bo3ayxa [6].

120

100

80
60
40

20

IX X Xl Xl | Il 1] 1\ v VI Vil
=== Taprap === Leinarag

PucyHnok. I'ogoBoi mpupoCT NpOAYKTHUBHOTO 3amaca BiIaru

. Tabnuna 3.
XAPAKTEPUCTUKA ATPOKIIMMATHUYECKOI'O PAUOHA
Aepoxnumamuueckoe pationupoganue Aepoxnumamuueckue noxazamenu
obnacms  nodobaacmu pation noxasamenu napamempbi
Kypa- I'samxka- Kapa6ax- BBICOTA, M 100-300
Apak- l'azaxckast CKast OTHOCHTEJbHAS BJIAKHOCTH (Toa/mecs), % 30-50
CHHCKasl paBHUHA <25
>5° 48004500
>10° 4400-4200
KIIMMaTHYeCKass HOpMa OPOIIICHUS B TIEPHO/T 350-300
BereTalu
cpeaHsis a0COMOTHAS MUHUMAJTbHAS -11-10

TeMIIeparypa Bo3ayxa

Hcnone3yss 5Tu mokasaTesid, aBTOp BBIAENIMI S5  arpoKjJMMaruyeckux oOnacred,
6 arpoKJIMMaTu4ecKux Mnojaodnacteid, 45 arpokiIMMaTHYecKUX paioHoB, 39 mnoxapaiioHOB Ha
Tepputopun Asepbaiipkana. B. . babaeBa mnpoBena arpokiaMMaTHyeckoe palOHHUpOBaHHE
3epHOBBIX KyJbTYp Ha OCHOBe KoHuenmuu A. A. DwoboBa. Ha ocHoOBe 3TOro pailoHHMpOBaHUS
Kapabaxckasi paBHMHA Kak arpoKJIMMAaTHYeCKH pailoH Obuia BKJIOYeHa B [sHmKa-I"azaxckyro
nono6macTe B npeaenax Kypa-ApakcHHCKON arpoKJIMMaTHYeCKONH 00IacTH.

3aknouenue
Hcxomst m3 arpokimMaTudecKux 0COOCHHOCTEH paiioHa, arpoKJIMMAaTHYECKUE TTOKa3aTelu Ha
Kapabaxckoii paBHUHE M3MEHUIIUCH CIEAYIOMIMM 00pa3oM: OTHOCUTENbHas BiIaxHOCTh 30-50% B

—(D
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 88


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

roz, jetoM 25%; temnepatypsl Beiie 5 °C Bcero 4800—4500 °C; remneparypsl Boiie 10 °C Bcero
4400-4200 °C, xiuMaTHuecKas HOpMa opoleHus B BereraunoHHsli nepuon 300-350 mm.
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MECTO AJUIIOBUAJIBHO-1YT'OBO-JTECHBIX IIOYB IO KHOI'O CKJIOHA
BOJIBIIOI'O KABKA3A B IIPEJAEJIAX ASEPBAUKAHA B MEKAYHAPOJHOU
CUCTEME WRB

O©Iyceitnosa C. M., kano. c.-x. Hayk, Uncmumym nousogedenus u acpoxumuu HAH
Aszepbatiodcana, 2. baky, Azepbatioxcan

THE PLACE OF THE ALLUVIAL-MEADOW-FOREST SOILS OF THE SOUTHERN
SLOPE OF THE GREAT CAUCASUS WITHIN AZERBAIJAN IN THE INTERNATIONAL
SYSTEM WRB

©Huseynova S., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS,
Baku, Azerbaijan

Anunomayus. Llenb pabomer — 1oNy4eHUE HOBOW MH(OpPMALMM O I'EHE3MCE, COBPEMEHHOM
COCTOSIHUHM, JUArHOCTHUECKUX MPHU3HAKAX M CBOMCTBAX aJUIIOBUAJIbHO-YTOBO-JIECHBIX IIOYB
10)kHOTO cKIIoHa bonbimoro Kaekasza B mpenmenax AsepOaiikaHa W ONpPENEICHHE HA3BaHUS ITHX
MOYB B COOTBETCTBHH ¢ MexayHapoaHoi kiaccudukanueil mouys Ha ocHoBe PedepaTuBHON 6a3bl
no nouBeHHbIM pecypcam (WRB) 2015 roga. O6wvexm uccredosanus — amiOBUAIBHO-IYTOBO-
JIECHbIE MTOYBBI 10’KHOTO cKiIoHa bonbmoro Kaskaza. Memoowr usyyenus. IloneBsle uccienoBaHus
(penbed, pacTHTENBHOCTH, 3aKJaJKa IMOYBEHHBIX pa3pe3oB, MX OIHKCaHHE, OTOOP IOYBEHHBIX
00pa3loB U YCTAHOBJIEHUE NPEABAPUTEIHHOTO KIACCH(PUKAIIMOHHOTO Ha3BaHUs MOYBBI) U (PU3HKO-
XMMHYECKHE aHAIMU3bl [TOYBEHHBIX 00pa3LoB (Tymyc, BaloBOW a30T, cooTHomeHue C:N, peakuus
IIOYBEHHOM CpeJibl, EMKOCTh KaTHOHHOIO OOMEHa, TPaHyJIOMETPUUYECKUI COCTaB, COCTAaB IMOJHOU
BOJAHOM BBITSKKM) BBIIOJHSJINCH OOLIENPUHATHIME ~ MeTojaMu. OcHoeHblie pe3yibmambi.
VYcTaHoBNIEHO, 4YTO HamOojee XapaKTepHbIMU YepTaMH aJUIIOBHAIBHO-JIYyTOBO-JIECHBIX IOYB
ABIISIIOTCS:  OpexoBaTas, KOMKOBaTas M 3€pHHMCTas CTPYKTypa BEpXHEro TOpPU30HTA;
IpaHyJIOMETPUYECKUN COCTaB MPOQUIISA TSHKEIOCYTTTMHUCTBIA M CPEHETIMHUCTBIH; MpeobiaiaeT B
OCHOBHOM CE€pBIii, TEMHO-CEpPBhIM WM TEeMHO-Oypwiii 1BeT. I[lo comepkanuio rymyca —
BBICOKOT'YMYCHBIC, B BEpXHEM aKKyMyJsTuBHOM ropu3onte (Alh) comepxutcs 5,91% rymyca
(pa3pe3 Ne308). CHurkeHHe conepKaHHs T'yMyca JOBOJIBHO PE€3KOe, YTO CBOWCTBEHHO IOYBaM
JIECHOTO NPOUCXOKACHUS. B almoBHaIbHO-TTyTrOBO-JIECHOM TJIEEBOM MOYBE COAEPKAHUE TyMyca B
BEPXHUX TOpPU30HTax cocrtaBisieT 3,45-2,82%, a ¢ riyOuHoi pe3ko ymensmiaercs (1,14%) u B
NOrpe0eHHBIX T'yMYCHUPOBAaHHBIX TOPU30HTaX BHOBb Bo3pactaeT 10 1,25-1,36% (pazpe3 Ne505).
EMKOCTB MOTJI0IIeHus B aJUTIOBHAJIbHO-TYTOBO-JIeCHBIX NouBax (pa3pesbl Ne308, Ne462 u Ne470) B
BEPXHUX TOpH30HTax Bbicokas (38,60, 31,80 u 38,60 cMoib(3KB.)/KT MOUYBHI), @ B aLUTIOBHAIBHO-
JyTOBO-JIECHBIX IUIeeBbIX MouBax (paspe3 Ne5S05) cpennss (20,31 cmonb(3kB.)/Kr ouBkl). B cocrase
0OMeHHBIX ocHOBaHWH noMuHupyer Ca. Peakuus mouyBeHHOW cpebl ciraboKucas, HeHTpanpHas 1
MeHsercs B npenenax 5,5—7,8. IlouBbl He 3aconeHsl. 3aknoueHue. BriepBbpie caellaHa MOMBITKA
OTpeJIeIeHUs Ha3BaHUs ALTIOBUAIIEHO-TYTOBO-JIECHBIX (aJuTIOBHATIBHO-ITYTOBO-JIECHBIE
OKYJIbTYpEHHbIE, aJTI0BUAJIbHO-TYTOBO-JIECHBIE TIJIEEBbIE TaJ€UYHUKOBBIE, aIIOBHAIbHO-IIYTOBO-
JIECHBbIE TaJIeYHUKOBbIE, AaJUTIOBUAJIbHO-TYTOBO-JIECHbIE TJIEEBbI€) IMOYB IO MEXKIYHApPOIHOU
KJaccu(ukanuy 1mous Ha ocHoBe PedepatuBHoit 6a3bl o nouBeHHbIM pecypcam (WRB) 2015 roza.
BrimenepeunciieHHple  TIOYBBI OTHECEHBI K pedepaTuBHOM mouBeHHO# rpymme Fluvisols c
Pa3IMYHBIMY TJIABHBIMHU M TOTIOJIHUTEITHHBIMHI KBTI (UKATOPAMH.
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Abstract. The aim of the study. The aim of the research was obtaining new information about
the genesis, current status, diagnostic features and properties of the alluvial-meadow-forest soils of
the southern slope of the Great Caucasus within Azerbaijan and to perform the taxonomic
attribution of those soils in accordance with the International Classification of Soils in compliance
with the Reference Base for soil resources (IUSS Working Group WRB, 2014). Location and time
of the study. Alluvial-meadow-forest soils of the southern slope of the Great Caucasus within
Azerbaijan were the objects of the study. Methodology. Field experiments (relief, vegetation, laying
of soil profiles, their description, selection of soil samples and establishment of a preliminary
classification name of the soils) and physico-chemical analyzes of soil samples (humus and total
nitrogen content, ratio of C:N in soil organic matter, soil pH, cation exchange capacity, grain-size
analysis, water extract composition) were carried out by standard methods. Results. It was
established that the most characteristic features of alluvial-meadow-forest soils are as following:
blocky angular, blocky subangular and granular structure of the upper horizon, medium loamy,
heavy-loamy granulometric composition of the profile, mostly gray, dark gray or dark brown color
overcomes. According to the humus content, they are highly humic, in the upper accumulative
horizon (A1h) contains 5.91% of humus (soil profile No. 308). The drop in humus content is quite
sharp, which is typical of soils of forest origin. In the alluvial-meadow-forest gleyic soil, the humus
content in the upper horizons is 3.45-2.82%, and sharply decreases with depth — 1.14% and in
the buried humus horizons it increases again to 1.25-1.36% (soil profile no. 505). The absorption
capacity in alluvial-meadow-forest soils (soil profiles no. 308, no. 462 and no. 470) in the upper
horizons is high: 38.60, 31.80 and 38.60 cmol (eq) / kg of soil, and in alluvial meadow-forest gleyic
soils (soil profile No. 505) average — 20.31 cmol (eq) / kg of soil. Ca dominates in the exchange
bases. The reaction of the soil environment is slightly acidic, neutral and varies in the range of 5.5—
7.8. The soils are not saline. Conclusion. For the first time, an attempt is made to determine
the name of alluvial-meadow-forest (alluvial-meadow-forest cultivated, alluvial-meadow-forest
gleyic pebble, alluvial-meadow-forest pebble, alluvial-meadow-forest gleyic soils) in accordance
with the International Classification of Soils in compliance with the Reference Base for soil
resources (WRB) 2015. The above soils are assigned to the Fluvisols reference soil group with
various principal and supplementary qualifiers.

Kniouesvie cnosa:  anmoBHaJIbHO-IIyroBO-iecHas  mousa, Fluvisols, MexayHaponHas
MOYBEHHAas KIacCUpUKaIMs, TUarHOCTHUECKHUE TOPU30HTHI, TeHe3uc nous, WRB.

Keywords: alluvial-meadow-forest soil, Fluvisols, international soil classification, diagnostic
horizons, soil genesis, WRB.

Bseoenue

C Hauama [BaAmaToro BeKa, KOTOPOTO MOXKHO CUUTATh CaMbIM paHHUM IE€PHOIOM
MOYBOBE/ICHUS, TTOYBEHHBIE MCCIIEIOBAHUS IPOBOAMINCH B PA3HBIX CTpaHax, OblT MOTy4eH Oorarhlid
Marepuail U chopMUpOBaHBI HALMOHAJBHBIC MMOYBEHHBIE IIKOJIBI. Kaxkmas cTpaHa mpu cO3JaHUU
CBOEH HAIIMOHAJIIBHOW KJIaCCHU(UKAIIMHU TTOYB UMeJla CBOM moaxo U uaeu. OaHako NI TOYBOBEIOB
BCET0 MUPA HYKEH ObUT €AMHBIN SA3bIK, YTOOBI TIOHUMATh U O0IIATHCS APYT C Ipyrom [1].

MexayHapoaHast KiaccuguKanus 1noys, u3BectHas B ab0peBuarype WRB (World reference
base for soil resources) Tenepp MUPOKO MCIOIB3YETCs] MOYBOBEAAMH, reorpadgaMu 1 3KOJI0raMH BO
MHOTHX CTpaHax [2].

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 91


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

B cBB3M ¢ OTEM BO3HHUKJIA HEOOXOAMMOCTh  OINPENCIUTh 3aHOBO  HA3BaHUS
Kiaccu(uIUpoBaHHbIX MMOYB A3sepOaiiipkanHa mo WRB u B 4YacTHOCTH 3TO KOCHYJIOCh U
aJTIOBUAJIHO-TTYTOBO-JIECHBIX MTOYB.

AJTIOBHAIIBHO-JTYTOBO-JIECHBIE TTIOUBBI ObUTH OTHECEHHI K pedeparuBHOil rpymnme Fluvisols. B
rpynmy Fluvisols BXoasST reHeTH4eckd MOJIOAbIE MOYBBI, KOTOPBIE, HECMOTPSl Ha CBOE Ha3BaHUE,
(dbopMHpYIOTCSI HE TOJBKO Ha PEUHBIX OTIOXKEHUsX (nart. fluvius, pexa), HO TaKKe U HA O3EPHBIX U
MOpCKHX OTIOKeHUsiX. Bo mHorux crtpanax Fluvisols koppenupyiot ¢ anmosuanvhvimu noueamu
(Poccus), Stratic Rudosols (Asrpamus), Fluvents (CILA), Auenboden (I'epmanus), Neossolos
(bpasunus), Sols mineraux bruts d’apport alluvial ou colluvial nwmu Sols peu evolues non
climatiques d’apport alluvial ou colluvial (Opanuus). Mecto Fluvisols B onpenenurensHOM Kitode
MEHSJIOCh HECKONBKO pa3 B Xoae pa3BuTHs kiaccudukannoHueix cucteM FAO u WRB. B
HacTosieM TpeTbeM u3naHud WRB OHU mepenBUHYTHI HUXKE MO ONPENETUTENbHOMY KIIOUY, a
yacTh ObIBIIKX Fluvisols otHecena k npyrum PIIT, B wactHocTH, Solonchaks u Gleysols [3].

[lepBble cBeCHHUS O XapaKTepe aJTIOBUAIbHO-TYTOBO-JIECHBIX ITOYB MOXHO HAaliTH B paboTax
B. B. JloxyuaeBa, nocerusiero B 1899 r. roxxnyto 4acte nensthl p. Camypa. B. II. CmMupHOBBIM-
JloruHOBBIM, MpOBOAMBIIMM HcciienoBaHuss B Kyba-XaumazckoM MaccuBe, 3TH TOYBBI BIIEPBBIC
OMMCAHBl KaK «TyraiHble», KOTOpble (OPMHUPYIOTCS B JIECHCTBIX MOWMAaX, CIIOKEHHBIX
JUTIOBHAIBHBIMUA HAHOCAMH TOPHBIX pek. B cBoux nccnenoBanmsx . A. Anmes ObUT IPOTHB, YTOOBI
paclpoCTpaHEHHbIE B HHU3WHHBIX JIeCaxX IIOYBBI, HA3bIBAIM «TyraiHbeIMH». OH Ha3Bal uX
aJUIFOBUAJIbHO-JIYTOBO-JIECHBIE MTOUBHI [4].

Llenp paboThl — mONy4YeHHE HOBOW WMHGOpPMAIMM O TE€HE3UCe, COBPEMEHHOM COCTOSHUU,
JIMAarHOCTUYECKUX NPU3HAKAaX M CBOMCTBAX aJUTFOBHAJIBLHO-IYTOBO-JIECHBIX TOYB FOXKHOTO CKIJIOHA
bonsmoro KaBkaza B mpenmenax AsepOaiipkaHa ©W ONpeNeieHUE Ha3BaHUS OSTUX ITI0YB B
COOTBETCTBUHM ¢ MexIyHapoaHoi Kiaccudukamueil moyB Ha ocHOBe PedeparuBHOil 6a3bl 1O
nouBeHHBIM pecypcam (WRB) 2015 roga.

Mamepuanvt u memoovl

OOBEKT HcciIe0BaHUs — AJTIOBHAIBHO-TYTOBO-JIECHBIE MTOYBBI F0XKHOTO CKJIOHAa bosbioro
KaBkaza. PacnpocTpaHeHHe ayuIIOBHAJIBHO-JIYTOBO-JIECHBIX IIOYB HECKOJIBKO Pa3sHOOOPa3HO IO
OnokmuMaruyeckoM ocobeHHocTsM. KimMar mnoiimenHodt mnonockl p. Kypsl u  Xynarckoit
HU3MEHHOCTH OTIMYAeTCs JOCTaTOYHOM apUAHOCTBIO, TI[€ CPEJHErol0BOE€  KOJIMYECTBO
aTMoc(epHBIX 0ca/KoB KojeOnercs B mpeaenax 250—450 MM, UHIEKC CyXxocTH BbIcokHit (2,0-6,0).
Koa¢ppunment ysnaxunenus — 0,3-0,6, cpennerogoBas Temmeparypa Bozayxa — 14,0-13,5 °C,
CyMMa akTHBHBIX Temmneparyp > 10° cocrasiser 3600—4400 °C.

[TouBbl peunsix Teppac bonbmoro KaBkaza (Ana3aHb-ABTOpaHCKOW JONHMHBI) OTIMYAKOTCS
MOJTYBJIaKHBIM XapaKTepoM, IJle CPEAHEro/l0Boe KOJIMUYECTBO aTMOC(HEPHBIX OCAJKOB MOBBILIIAETCS
10 550-900 mm, kosMyecTBO JHEN ¢ TeMmeparypoi Bozayxa > 10 °C cocrasnser 240-270 nueii [5].

3ajio)keHUE TOYBEHHBIX pa3pe3oB, MOP(OIOrHUecKoe OMHCaHHE MOYBEHHOro Npoduis u
YCTaHOBJICHUE MPEABAPUTENIBHOIO KIaCCU(PUKAIIMOHHOTO Ha3BaHMs MOYBBI Ha IOJI€ MPOBOIMIN
cornacHo Guidelines for Soil Description [6]. IlouBeHHbIe 00pa3iipl OTOMPATU MO T€HETHYECKUM
ropusoHTaMm [7], onpenensian GpU3NKO-XUMHUECKUE CBOMCTBA (TyMyC, BaJIOBOW a30T, COOTHOILLIEHHE
C:N, peakiusi MOYBEHHOH cpenbl, eMKOCTh KaTHOHHOIO OOMEHa, I'paHyJIOMETPHUYECKHIl COCTasB,
COCTaB IOJIHOM BOAHOM BBITSDKKH) [8—9]. Ha ocHOBaHMM MOP(OIOrHUEecKOro OMUCaHMsI MOYB U UX
(GU3MKO-XMMHUYECKHX CBOICTB Ha3BaHHUs aJUIIOBHAJIBHO-IYTOBO-JIECHBIM II0YBAaM JaHbl 110
MexayHapogHOi Kiiaccu(pHuKaluy Io4B Ha ocHoBe pedeparuBHoii 6a3sl (WRB) 2015 roaga [10].
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Pezynomamur uccneoosanus u ux oocysicoenue

AJTIOBHABHO-IYTOBO-JIECHBIE TTOYBBI HIMPOKO PAaCIpPOCTPAHEHBI O]l MONMEHHBIMU JIECAMU
(mpupeyHbIX Teppacax M MOJIOABIX HaHOCAX) B JOJMHAaX pp. Auumkandail, Typuandail u ux
MHOTOYHMCIIEHHBIX MPUTOKOB. B ¢dopMupoBaHuM >THX M[OYB 3HAYUTEIBHYIO pOJb HIrpall
IIECYAHHUCThIE HAHOCHI PEK M KX I1aBOJKOBBIE I'PYHTOBbIE BOJbl. ONHCHIBA€MbIE IIOYBBI KpOME
YKa3aHHBIX apeajioB, Pa3BUBAIOTCSA €LIE€ M B IIOHWKEHHBIX ydacTKax ABTOpaH-ATpU4aicKou
nonuHbl. braromaps HadMuMIO TPYHTOBBIX M TOBEPXHOCTHBIX BOJA, YacTo HaOmromaeTcs
3a001a9MBaHNe W 3aWJICHUE HIIKEISKAIUX TOPU30HTOB [11].

O6crositensubie uccnenoBanust B. I'acanoBa u b. McmaumnoBa 3HauuTENbHO HAMOIHUIN
IIPEJICTABICHUE O TE€HE3MCE M JIMAarHOCTUKE AJUIFOBHUAJIbHO-IYIOBO-JIECHBIX IIOYB peCHyOJINKH,
KOTOpBIE OTMEYAaIOT, 4TO (POPMHPOBAHUE MAHHBIX IMOYB MPOMCXOIUT B YCIOBHIX IMONMEHHOTO
peXHMMa C 4aCThIMH [1aBOIKAMH B BECEHHE-OCEHHUE Ce30HbI [4].

HeonnokparHoe HapylieHue puTMa MOYBOOOpPA30BAaHUS B YCIOBUAX MOWMEHHOTO pPEKuUMa
OCTaBJIsIeT TIyOOKHUH ciiel B MOP(HOJIOTHYECKOM CTPOCHUU M CBOWCTBAX OINHMCBHIBAEMBIX MOYB. DTH
IIOYBBI UMEIOT CBOEOOPAa3HOE CTPOECHUE, IIPEXKIE BCEro JJIs HUX XapaKTEpHa pe3Kas CIOUCTOCTb U
YyepeZoBaHUE IMOYBEHHBIX TOPU30HTOB PA3IMYHOIO TIPAaHYJOMETPHUUECKOT0 cocTaBa (TMECOK, WII,
rpaBuii), 9YTO CBA3aHO C COCTABOM MAaBOJKOBBIX BOJ U MPOJIOIKUTEILHOCTHIO 3aTOIICHUS. YPOBEHb
IPYHTOBBIX BOJl, B 3aBUCUMOCTH OT OJM30CTH PACIOJIOXKEHUS K PYCIy PEKU, MEHSAETCS B IIHPOKUX
npenenax or 1 1o 4-5 ™. Hapsiny ¢ npeBecHbIMM U KyCTapHHUKOBBIMU IIOPOJIaMH, B U3PEKEHHBIX
CBETJIBIX JIECaX, XOPOIIO Pa3BHUTA 3JIaKOBO-TPABSIHUCTAsI pACTUTEIHHOCTD [12].

B ¢opmupoBanun amioBUATBHO-TYTOBO-JIECHBIX IIOYB 3HAYUTEIBHOE MECTO 3aHHMAET
AHTPOIIOTEHHOE BO3/ACUCTBUE. B pe3ynbraTre aHTPOINOT€HHOIO BO3JIEUCTBHS, OCOOCHHO MpHU
OpOUICHUH, PACTIHYIUCh TYMYCOBas 4YacTh HpOQuisi U 00pa3oBaHWE YIUIOTHEHHOTO TOPU30HTA,
ncyesiia pe3kasi CIIOUCTOCTh Mpoduis mouBsl [13].

Pazpe3 Ne308 ammoBHanbHO-TYTOBO-JIECHON OKYJIBTYPEHHOH TMOYBBI OBLI 3allOKEH Ha
tepputopun cena KypGanedenau paitona Mcemawmmnel, Ha BbicoTe 606 M Haja ypoBHEM MOpH,
40°52'23.76"N, 48°5.12".80"E. PacTutenbHbIil TOKPOB COCTOUT M3 TPEUKOro opexa (Juglans regia
L.), paitraca (Lolium multiflorum Lam. var. westervoldicum), oBciora (Avena fatua) n np. OTH
MOYBBI PACIPOCTPAHEHBI HA MPEATOPhSIX.

Alh  0-10  Hue S5YR 5/2  (cepo-KOpUYHEBBIH),  OpPEXOBATO-3€PHUCTHIMH,
TSKETOCYITIMHUCTBIN, MHOTO KOPHEH, CJ1a00 BCKUIAET, IEPEXO]T SICHBIM.

Al 1048 Hue 5YR 3/4 (kopuyHeBaThlii), KOMKOBATHIf, CpPEIHETIIMHUCTBIN,
YEPBOPOUHBI, IUIOTHBIN, CYyXO0i, HE BCKUIIAET, IIEPEXO] ICHBIM.

AB 48-66 Hue 5YR 4/2 (cepoBaro-Oypblil), KOMKOBaTbli, CPEAHETTIMHUCTBIN, KOPHU,
BCTPEYaroTCs KpyIHble KaMHHU (2—5%), BIa)KHBIM, HE BCKUIIAET, IEPEX0/] SICHBIN.

B/C 66-125 Hue 5YR 4/2 (cepoBaro-Oypslil), TIMHHUCTBIM, BIaKHBIA, Ha TIIyOHWHE
120 cM TpemunHa MUPUHON OKOJIO | ¢M, BCKUIIAET, EPEXO]] MOCTENEHHBIM.

C 125-168 Hue 5YR 6/2 (HemHOTO sipue), BCKUTIAET, KOPHU JIEPEBLEB, CYNECh.

HazBaHue nouBsl: ann06uanbHo-n1y2080-1echvie OKyIbnypeHHble.

OTOT paspe3 MMeeT crnenupuuecKyro MOPQOIOTHYECcKYl0 OCOOEHHOCTh — HE MOIIHBIN
ryMmycoBbiii cnoil. Ilo conmepkaHui0 TIyMyca—BBICOKOTYMYCHBIE, B BEPXHEM aKKyMYJSATHBHOM
ropusonte (Alh) cogepkanue rymyca coctapiser 5,91%. [lagenue comepxanusi rymyca JOBOJIBHO
pe3Koe, 4TO CBOMCTBEHHO MOYBAM JIECHOTO IIPOUCXOXKACHUS. THI TyMyca — T'yMaTHO-(yJbBaTHBIH,
cootHomenune Crk:Chx xonebnercs B mpenenax 0,8—1,0%. Conep:xanue BaJIoBOro a30Ta B BEpXHEM
ropuzonTe Boicokoe (0,40%), a ¢ mry6unoii magaet g0 0,08-0,16%. Coornomenune C:N — 7,3-8,6,
cpaBHUTENIBHO y3Koe (Tabnuua 1).
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Tab6mumna 1.
OCHOBHBIE CBOMCTBA AJUTFOBUAJIBHO-JIYTOBO-JIECHBIX I[TOUB

I'nyouna,  I'ymyc, Aszom,  C:N pH Tuepo- CaCoQsg, Toznowennvie ocnoganus,

cm % % B00H. cKonu- % CMONb(IKB)/Ke NOUBbLL
ueckast Ca?* Mg** Na*
sooa, %
HUcmaunnel, paspes 308
0-10 5,91 0,40 8,6 7,6 6,13 3,42 33,28 5,32 HE oTIp.
10-48 2,07 0,16 7,5 7,2 5,23 HET 19,98 5,57 —
48-66 1,31 0,12 6,3 7,3 8,36 — 25,64 10,28 —
125-168 0,90 0,08 5,8 8,2 7,39 11,36 26,50 14,36
Kax, paspes 462
2-34 2,54 0,19 7,7 5,6 3,8 Her 18,50 12,50 0,80
34-60 2,26 0,17 7,7 55 4,2 — 16,50 13,00 0,60
60-87 1,90 0,15 7,3 5,7 4,1 — 15,00 11,50 0,50
87-120 1,64 0,14 6,8 59 4,2 — 14,50 11,00 0,70
120-160 1,16 0,10 6,7 4,2 4,0 — 15,50 9,50 HET
3axamana (Amuabad), paspesz 470
0-12 3,88 0,27 8,3 55 4,1 HET 23,50 12,5 0,80
12-29 3,06 0,22 8,0 5,7 4,2 — 14,00 7,00 0,70
29-58 1,95 0,15 7,5 6,0 3,7 — 8,00 4,50 0,50
58-73 1,70 0,14 7,0 6,2 3,8 — 6,50 3,50 0,40
73-101 1,36 0,13 6,1 6,1 3,4 6,00 3,00 0,60
101-137 1,30 0,11 6,3 59 3,3 6,00 3,50 0,80
137-Hmxke 1,04 0,10 6,0 6,2 3,5 7,50 4,00 0,60
banaken (Kamex), paspesz 505
04 3,75 0,27 8,3 7,5 4,0 2,59 14,13 5,13 1,05
4-14 2,82 0,21 7,8 7,6 4.3 5,18 12,75 3,50 1,00
14-49 1,14 0,10 6,6 7,8 4,5 0,43 5,00 3,75 1,67
49-98 1,25 0,11 6,6 7,4 5,3 0,86 3,13 1,75 1,07
98-117 1,36 0,12 6,5 7,3 51 0,43 5,63 3,75 1,05
117-162 1,20 0,11 6,5 74 54 0,86 6,50 4,25 1,07

OOBIYHO, AJTIOBHAIEHO-TYTOBO-JIECHBIE OKYJIBTYPEHHBIE ITOYBBI IO BCEMY MPOQHIIIO CHIIBHO
kapOoHatHble. Ho 3T0T pa3pes omnuaercst 6eckapoonatHocThio (1048, 48—66 cM), BBIIEIOUEHBI C
noBepxHOCTHOTO cios (125-168 cm). Ilo-Buaumomy, uccienyemble MOYBBI, PaclpoOCTpaHEHHbIE B
Kaxckom m 3akaranbckoM pailoHaX, HAXOASATCS HA XOPOIIO APEHHUPOBAHHBIX TEPPUTOPHSIX, U OHU
OTJINYAIOTCS BHIIIEITIOYEHHOCTHIO.

EmMKoCTh momionieHuss B aUTFOBUATBHO-TYTOBO-JIECHBIX OKYJIBTYPEHHBIX IMOYBAX BBICOKAsI-
25,55-40,86 Moab(9KB)/KT mOUBBI. OYEBHIHO, CBSI3aHO C TSKEIBIM TPAHYJIIOMETPUIECKUM COCTAaBOM
U BBICOKHMM COZIep>)KaHHEM rymyca. B cocraBe oOMeHHBIX ocHOBaHMil npeobnanaer Ca. Bennunna
peaKIuu MOYBEHHOTO pacTBopa KojebneTcs B mpenenax 7,2—7,6, ymeHblnasch ¢ miyounoi. Ho B
ropusonte C yBenunuuBaercs 10 8,2 (Tabnuua 1). ITo comepkanuio coseil 3TH MOYBBI OTHOCSATCS K
He 3acojeHHbIM nouBaM (Tabmuma 3). Ilo rpaHynomMeTpryecKkoMy COCTaBy aJUTIOBUAIBHO-JIYTOBO-
JIECHBIE OKYJIBTYPEHHBIC TMOYBBI OTHOCATCS K CPEIHENIMHUCTBIM pa3HOBHIHOCTSAM. KommuecTBo
¢duznveckoit rmuHbI (<0,01 MM — 73,2-82,24%) u mimuctbix 9actull (<0,001 mm — 23,60-57,36%)
BBICOKOE.

I[To MexnyHapomHOW — KiIacCH(UKAIMM  TMOYB  MHpa  aJUTFOBHAIBHO-TYTOBO-JIECHBIC
OKYJIBTYpPEHHbIE TIOYBBI MOXKHO BbIpa3uTh Tak: Eutric Fluvisols (Clayic, Humic).

Pazpe3 Ned62 amntoBUanbHO-TYyrOBO-JIECHOW IJIEEBOW TallCYHUKOBOW IIOYBBHI 3aJI0KEH B
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Kaxckom paiione B cenenun CyckeHA. DTH IOYBBI paclpOCTPAaHEHBI B MOJI0CE AOIMHBI p. ['ymuaid.
41°26'32.03"N, 46°51'55.08"E. Bricotra 406 M Hax ypoBHEM Mops. PacTurenbHbIN TOKPOB COCTOUT
13 epeBbeB (rpenkuii opex Juglans regia L.), kuzun (Cornus mas), ButuHs (Prunus avium), akanus
(Acacia), kycTapHuKOB (a3epOaliKaHCKHK MUNOBHUK Rosa azerbaidzanica Novopokr), exeBuka
(Rubus fruticosus) w TpaB (ueipeit Elytrigia). DTOT pa3pe3 XapaKTEepU3yeTCs CJICTYIOIUM
MOP(}OITOrHYECKIM CTPOCHHUEM:

A1l 2-34 Hue 7.5 YR 4/2 (TeMHO cepblii), KOMKOBaTO-3€PHHUCTBIHN, CPEITHECYTTIMHUCTBIMH,
IUIOTHBINA, KOPHU, MeJIKUe KaMHH (2—5%), TOHKO OPUCTBINA, HE BCKUIIAET, CyXOH.

A2g 34-60 Hue 7.5 YR 2/3 (TeMHO-KOpHYHEBO-OypOBaThIii), KOMKOBATO-3€PHUCTHIMH,
CpEIHE CYINIMHUCTBIN, IUIOTHBIM, MHOTO KOpHEH, MEJIKUE U KpylHble KaMHH (2—5%), IMHUCTBIN,
TOHKOTIOPUCTBIH, p>KaBble MATHA, HE BCKHUITACT, IEPEXO/T SICHBIM.

A\Bg 60-87 T0 e, uTo U Topu30oHT 34—60, prkaBbIX MATEH OOJIBIIIE.

Bg 87-120 Hue 7.5 YR 3/3 (TeMHO-Oypblit), 6€CCTPYKTYPHBIH, TAKEIOCYTITMHUCTBIH,
PBIXJIOBATBIM, MajO KOpPHEH, KpynHble M Menkue kamHHM (5—15%), Macca >KenToBaTbIX TOUEK,
CBEXKHI, IEPEXO]I, HE BCKUMAET, TOCTETICHHBIH.

Cg 120-160 Hue 7.5 YR 3/3 (TemMHO0-Oypblii), O€CCTPYKTYpPHBIH, TSKETOCYTIIMHUCTHIH,
KpYMHbIE M MEIKHEe KaMHH, B CMECH C IECKOM, HE BCKUIIAE€T, MHOTO TaJ€YHUKOB Pa3IUYHBIX
pa3MepoB.

HazBaHue nouBbl: an108UanbHO-1y2080-N1€CHble 2lleegble 2a1eUHUKO8bIe.

Mopdonorudyeckoe ONMucaHUE MOKA3bIBAET, UTO pa3pe3 XapaKTepusyeTcs TeMHO-OypoBaTou
OKPACKOM, CpelHEeCYNIMHUCTBIM TPaHYJIOMETPHUUYECKUM COCTAaBOM, HaJU4HMEM IJIEEBOTO Ipoliecca,
o BceMy npopuiaro uMerTcs KpynHbele u Menkue kamHu (Tabmuua 2). Ilo cpaBHeHuHio ¢
OKYJIBTYpPEHHBIM BapUAaHTOM €MKOCTb IOTJIOIIEHHS B aJUTFOBHAIbHO-TYTOBO-JIECHBIX IJIEEBBIX
raJICYHUKOBBIX MOYBaX HE OYEHb BbICOKas. B mormomiaromem komiuiekce coiepxanue Ca Bbllie
(14,50-18,50 monw(3xB)/kr mouBsl), ueM Mg (11,00-13,00 monb(3kB)/kr mouBkl). ConmepkaHue
nornonieHHoro Hatpusi cocrasisier 0,5-0,8 Monb(3KkB)/Kr mouBbl. Peakuus MOYBEHHOH Cpeibl-
kucnotHas (4,2-5,5) (Tabnuma 1).

B BepxHeMm ropuszoHTe npoQuiis KOJINYECTBO BaJOBOTO rymyca cocTaBisieT 2,54%, BaJoBOTO
azora — 0,19%, a c¢ miyOuHoii 5Tu mokazatenu mnagatoT A0 0,10%. CoorHomenue C:N
CpaBHUTEIBHO y3K0€e — 6,7-7,7.

[lo rpaHynOMETpHYECKOMY COCTaBy MNpO(UIh aJUTFOBHAIBHO-TYTOBO-JIECHOTO TJIEEBOM
TaJICYHUKOBOM TIOYBBI OTHOCHTCS K CPEIHECYIIMHUCTBIM pa3HOBUAHOCTSIM. KonndecTBo
¢busnueckoii rmuHbI coctabinseT 44,02—40,32%, a unnctbix yactuil — 10,18-13,68%.

I[To WRB Ha3BaHKe aJUTIOBUAIIBHO-IIYTOBO-JIECHBIX IJIEEBBIX TAJICYHUKOBBIX ITOYB MOYKHO
BbIpa3uTh Tak: Eutric Skeletic Gleyic Fluvisols (Loamic, Densic).

Pazpe3 Ne470 3amoxken B c¢. Anwmaban 3akaranuHckoro paiioHa. 41°31'25.59"N,
46°38'32.19"E. Bwicora 406 M Hax ypoBHEM MOps. OTH TOYBBI PAcCHpOCTPaHEHbl BOJIU3U
IIPUPYCIOBOM YacTH IMOMMEHHOM IOJIOCH peyHOM noiauHbI p. 'aBamyait. IIpu paccmorpenun stoi
TEPPUTOPUU BHIIHO, YTO KOTJA-TO OHA OpOIIajach, HO B JAHHBI MOMEHT 3aHAT CeHOKocoM. Ilo
KpasiM pacTyT rpeukuit opex (Juglans regia L.), xuzun (Cornus mas), akauus (Acacia) GyHAyK
(C. avellana L.), exeBuka (Rubus fruticosus) u ap.

Al 0-12 Hue 7.5 YR 3/3 (TemHO-Oypblil), 3epHUCTBIN, CPEIHECYTTIMHUCTBIMN, PHIXJIBIH,
MHOTO KOpHEH, OMoJIornueckn o0paboTaH, HE BCKHUITACT, CyXOi;

A2 12-29 Hue 7.5 YR 3/3 (TemHO0-Oypblif), TIBIONCTBIN, CpEIHECYTTIMHUCTBIN, KOPHH,
XOZIbl UEPBEU, TOHKOIIOPUCTBIN, CyXOH, HE BCKHUIIAET, IEPEXO/L SICHBII;

A/B 29-58 Hue 7.5 YR 3/3 (TemHO-Oypblit), OECCTPYKTYPHBIHA, MECOK C MPUMECHIO,
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MCJIKUC U KPYIHBIC TaJICHHUKH, HC BCKUIIACT, IICPEXO] ﬂCHBIﬁ;

Blw 58-73 Hue 7.5 YR 3/3 (TemH0-Oypblii), 6eCCTpyKTYPHBIH, PBIXJIbIA, €AMHUYHbIC
KOPEIIKH, CMECH MECKA, MEJIKUE KaMHU, 2—5 %, BIaXXHbIN, HE BCKUIIAET, IEPEXO]T MOCTEIICHHbIN;
B2w 73-101 1o ke, uto ropusoHt 58—73;
B\C 101-137 Hue 7.5 YR 6/1 (TemHO-cepoBaThlii), 6eCCTPYKTYPHBIH, IPUMECh TIeCKa
KaMHEW, CyXOl HE BCKUIAET, IEPEXO/] OCTEIICHHBIH;
C 137 — HMWXKe pbIXJIbIA, PEUYHBbIC AJUTIOBUAIBHBIE OTIOKEHHS, MHOTO TaJICUHHKOB

Pa3IMYHbIX Pa3MEpOB.

HazBanwne 1mouBsI: aIio6UAIbHO-/1y2060-/1€CHblE 2A/IEYHUKOBDbLE.

Tabnuna 2.
IPAHYJIOMETPUUYECKU COCTAB AJUTFOBUAJIBHO-JIYTOBO-JIECHBIX ITOUB

I'nybuna, Cooeporcanue wacmuy, %, ouamemp yacmuy, Mm

cM 1,00-0,25 0,25-0,05 0,05-0,01 0,01-0,05 0,005-0,001 <0,001 <0,01
HUcemaunnel, paspes 308
0-10 0,49 18,95 18,56 20,00 18,40 23,60 62,00
10-48 1,25 1,67 14,84 10,72 14,16 57,36 82,24
48-66 — 5,00 15,80 12,28 14,80 52,12 79,20
125-168 0,16 9,36 17,28 15,20 13,84 44,16 73,20
Kax, paspes 462
2-34 1,34 37,46 18,46 15,38 14,46 12,90 42,74
34-60 1,18 34,66 20,14 17,14 13,20 13,68 44,02
60-87 1,20 36,62 19,00 16,00 15,74 11,44 43,18
87-120 1,38 40,92 17,38 14,26 13,10 12,96 40,32
120-160 1,16 36,04 21,20 17,94 13,48 10,18 41,60
3axamana (Aruabad), paspes 470
0-12 1,52 37,42 21,46 18,70 12,06 9,24 39,60
12-29 1,46 34,46 23,28 19,22 14,18 7,40 40,80
29-58 1,72 45,66 17,44 15,16 13,20 6,82 35,18
58-73 1,64 42,44 19,32 15,24 12,32 8,04 36,60
73-101 2,04 43,10 20,96 14,12 10,52 9,26 33,90
101-137 2,26 48,42 16,82 15,58 11,30 7,62 32,50
137 1,90 44,06 19,00 16,26 12,18 6,30 34,74
HIDKE 1,78 44,32 18,44 15,32 13,04 7,10 35,46
banaxen (Kamex), paspes 505
0-4 1,08 37,94 22,68 17,10 13,20 8,00 38,20
4-14 1,03 33,71 23,74 18,08 15,04 8,40 41,52
14-49 0,99 31,79 24,08 18,36 15,18 9,60 43,14
49-98 0,76 24,30 23,42 21,20 16,12 13,90 51,22
98-117 0,69 25,55 24,20 20,12 17,00 12,44 49,56
117-162 0,52 22,42 24,70 21,30 17,18 13,88 52,36

Mopdonorudyeckoe omnucanue mouBbl paspe3a Ned70 mokasbIBaeT, 4TO 3TU MOYBBI MMEIOT
TEMHO-OypbIil 1IBET, B BEPXHEM aKKyMYJISTUBHOM TOPH30HTE CTPYKTypa 3€pHUCTAsI U MOCTENEHHO
NEPEXOAUT B OECCTPYKTYpPHOE COCTOSTHHE, CIIOMCTOCTh TOPHU30OHTOB, CMECh MECKa M KaMHEW. DToT

pas3pes THHHHHBIﬁ, CIIOUCTHINM ¥ TaJIeUHUKOBBIN. KOII[E[-TO 34€Ch OBLI JIeC.

Conepxanue rymyca B BepxHux ropu3ontax (Al m A2) cocrasmser 3,06-3,88%. B HmxHUX
TOPU30HTAX HAOIIOMAETCs TOCTEINEHHOE yMEHbIneHne rymyca. ComepikaHue BajOBOTO a30Ta B
BepxHUX ropuzonrax — 0,22—0,27%, cootnomenne C:N goxomut no 8,0-8,3 — y3koe. EMKoCTh
MOTJIONICHUS B AJUTIOBHAIILHO-TYTOBO-JIECHBIX TaJ€YHUKOBBIX TIOYBAX B BEPXHEM TOPH3OHTE
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Bbicokast (Al) — 36,8 Monb(3KB)/Kr TOYBKI, B HIDKHEM ropu3oHTe (A/B) — 12,5 Monb(9KB)/KT
nmouBbl. B cocraBe 0oOMeHHBIX OCHOBaHWW aomuHuUpyeT Ca. BenmnumHa peakuuu MOYBEHHOTO
pacTtBopa konebnercs B nmpenenax 6,0-8,3, ymensiasce ¢ rmyounoit (Tabmuma 1).

[To rpanyisOMeTpHUYECKOMY COCTaBy MPOQWIb aJUTFOBHAIBHO-ITYTOBO-JIECHOW TaJIeYHUKOBOM
MOYBBI OTHOCHUTCS K CPEAHECYIIIMHHCTBIM DPAa3HOBHIHOCTSIM. KommuecTBO (M3MUYECKOW TIIMHBI
cocraisger 32,50-40,80%, a mnmucteix gactu — 6,30-9,26%. OTH 1MOYBBI IO BCeMy MPOQUITIO
MMeeT O4eHb Bbicokoe cozaepxkanue (ppakuuu 0,25-0,05 mm (34,46-48,42%).

[To WRB Ha3BaHue ajuTOBHAJIbHO-IIyTOBO-JIECHBIX TaJCYHHKOBBIX IMOYB MOYKHO BBIPA3HUTh
tak: Eutric Orthofluvic Skeletic Fluvisols (Siltic).

Tabiuna 3.
TITOJTHAA BOOHAS BBITSKKA AJIJIIOBUAJIBHO-JIYT'OBO-JIECHBIX ITOYB, %

Tybuna, Inomnuuit Cyxoii HCO3™ ClI- S04% ca* Mg Na + K
cm 0CMAamoK ___ 0Cmamox

HUcmaunnwl, paspez 308

0-10 0,216 0,203 0,078 0,028 0,045 0,021 0,016 0,015
10-48 0,194 0,175 0,063 0,024 0,044 0,019 0,008 0,010
48-66 0,152 0,149 0,049 0,020 0,039 0,015 0,008 0,017
125-168 0,160 0,155 0,051 0,021 0,040 0,030 0,004 0,009
banaken (Kamex), paspez 505

04 0,180 0,170 0,040 0,018 0,063 0,017 0,004 0,028
4-14 0,162 0,151 0,037 0,013 0,058 0,015 0,006 0,022
14-49 0,172 0,166 0,030 0,018 0,067 0,010 0,006 0,038
49-98 0,175 0,169 0,027 0,018 0,072 0,007 0,003 0,042
98-117 0,127 0,116 0,024 0,013 0,064 0,007 0,003 0,025
117-162 0,137 0,130 0,024 0,018 0,050 0,010 0,003 0,028

Pazpe3 Ne505 3anoxen B benakenckom paiione, no nopore bemaken-Karex, N41°40.321".
E46°26.878'. Teppuropus ycakeHa HOBBIMU COpTaMHU sI0JIOHb, @ B OKPECTHOCTSIX BCTpedaroTcs rpad
OOBIKHOBEHHBIN WU KaBka3zckuit (Carpinus betulus), Boctounsiii n1y6 (Quercus macranthera Fisch),
Kapkac kaBkasckuit (Celtis caucasica), onvxa (Alnus barbata C. A. Mey), akanus (Acacia), kpanusa
nsynomHast (Urtica dioica L.), knesep (Trifolium repens L.) n n1p. TH NMOYBBI B HACTOSIIEE BpeMs
OKYJITYpEHHBIE.

A1l 0—4 Hue 7.5 YR 3/3 (TemHO-cepblii), JEPHOBBIN CIOW, KOPHU PACTEHUI U OCTaTKU
KOpHEM, 4epBOPOUHBI, c71a00 BCKUIIALT, CyXOH;

A2 4-14 Hue 5 Y 4/1 (cepblil), KpyINHO KOMKOBATBIH, TSDKEIOCYITIMHUCTBIH,
YEpBOPOUHBI, KOPHH, OUEHb IUIOTHBIN, CyXOH, cJ1a00 BCKUTIAET, IEPEXO]] MOCTETICHHBIIH;

A\B 14-49 Hue 5 Y 4/1 (cepslii), KpyTHO KOMKOBATBIH, TSKETOCYITIMHUCTBIM, OYEHBb
IUTOTHBIN, CyXOi, He BUJJTHO BCKUIIAHUE, IEPEX0]] IOCTETIEHHBIH;

A\Bbg 49-98 Hue 5Y 4/1 (cepsblit), KpylTHO KOMKOBATBI, TNTUHUCTBIN, OYEHb TUIOTHBIH,
prKaBbI€ MSTHA, CyXO, HE BUJTHO BCKUTIAHKE, TIEPEXO]] TIOCTETICHHBI;

B\Cbg 98-117 Hue 5Y 5/3 (cepoBaro-naseBslii), 0ecCTpYKTYypHBI, MHOTO CH30BaTO-
pxaBbix nsiteH (Hue 5 B 5/1, Hue 7.5 R 4/8), oueHb MIIOTHBIN, CyXOM, TEPEX0/1 TOCTETICHHBII;

Cg 117-162 Hue 5 Y 8/4 (;xenToBaTO-TIaJIeBBIi ), TNIMHUCTHIN, CH30BATO-PIKABBIX MSATEH
(Hue 5 B 5/1, Hue 7.5 R 4/8), anmmoBuanbHO-IEIIOBHAIBHBIC OTI0XKCHUS.

HazBanue nouBsl: anno6uanvho-ny2080-nechvie 2neesbie.

N3 Mopdonoruueckoro onvcaHusi BUJHO, YTO AJUTIOBUATIBHO-TYTOBO-JIECHBIE IJIEEBbIE MTOYBbI
OTJINYAIOTCS OYEHb IUIOTHBIM CTPOSHHEM, BHU3 110 MPOQHIII0 — CEpOBATHIM I[BETOM, MEPEXOIAIINN
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B JKEJNTOBaTO-najleBbli B cimoe 117-162 cMm, HanmuuMeM CU30BaTO-pXKaBbIX IISITEH HAuuMHas C
ropusoHTa A\Bbg. BepxHHii TOpU30HT CYXOil.

B amtoBuanbHO-IyroBO-JI€CHON IVIEeBOM MOYBE CONEpKaHUE TyMyca B BEPXHUX FOPU30HTAX
cocrasnsier 2,82-3,75%, a c miyOuHoil pe3ko ymenbmaercs (1,14%) u B morpeGeHHBIX
IYMYCHUPOBaHHBIX TOPHM30HTaxXx BHOBBH Bo3pactaer 10 1,25-1,36% (Tabmuua 1). Conepxanue
obmiero azora koneonercs B mpenenax 0,11-0,27%, coornomenne C:N — 6,5-8,3.

OnuceiBaeMble IMOYBBI MO BceMy HPOGUII0 CIUIONIb KapOOHAaTHBIE, HO KOJUYECTBO €ro
HeBbIcOKoe. EMKOCTh moromieHusi B BepxHeMm ropuzoHte cocrapisieT 20,31 cMOib(3KB)/KI' MOYBBI
MOYBBI, a 3aTeM pe3Ko MnajaeT. B cocraBe oOMeHHBIX OCHOBaHUM npeolagaet kaTuoH Ca. Peakuus
MOYBEHHOM cpe/bl HelTpanbHas uin ciadomenoynas (Tabmuma 1).

[Io rpanynoMeTpUYECKOMY COCTaBy OTH TOYBBI OTHOCSTCS K TSDKEJIOCYINIMHUCTBIM U
CpeIHeCYIITMHUCTBIM NouBaM. Boiaenstores ¢pakuuu 0,25-0,05 MM (22,42-37,94%) u 0,05-0,01
MM (22,08-24,70%) (Tabmuna 2).

[To WRB anitoBHalIbHO-TYTOBO-JIE€CHBIE TJI€EBbIE TOYBBI MOXKHO BBIPA3UTh Tak: Eutric Gleyic
Fluvisols (Loamic, Humic).

Haiinennple, B HIDKHUX TOPHU30HTAX aJUTFOBUAIBHO-TYTOBO-JIECHBIX TMOYB I'paBUN, KaMEHb U
MECOK, SIBISIOTCS €CTeCTBEHHBIMU JApeHaxamu [11]. B arpompou3BOACTBEHHOM OTHOIICHUU
aJIIOBUAJIBHO-JTyTOBO-JIECHBIE ~ IIOYBBI ~ OTHOCATCA K  Ipyldmne  CpeIHEOOHUTEHbIM  C
VIOBIICTBOPUTEIIBHBIMU BOTHO-(DM3UYECKUMH CBOWCTBaMHU. 3HAYHMTENbHAS IUIONIA[b 3aHSTA IO
TyTaHbIMHU JIECAMHM U MAJIONPOAYKTUBHBIMU CEHOKOCHBIMU yTO/bsIMU [14].

AJTIOBHAIBHO-ITYTOBO-JIECHBIE 3€MJIM MPUTOAHBI JJIsi BO3JCIBIBAHHS OBOIIHBIX, 36PHOBBIX U
TJIOJIOBBIX KYJIBTYp. PEKOMEH IyeTCsl MCIIOJIb30BAaTh M0/I MHOTOJIETHUMH KYJIbTYpamH.

Bv1600wb1

H3yueHo coBpeMeHHOE COCTOSIHME aJUTIOBHAIIbHO-TYTOBO-JIECHBIX ITOYB U UX OKYJIBTYPEHHBIX
BapUaHTOB. AJUIIOBHAJIHHO-IIYTOBO-JIECHBIE TOYBHI MO YCJOBUSAM ITOYBOOOPA30BAHMSA, a TAKXKE IO
MOpP(OJIOTHUECKOM TpU3HAKaM, GU3MUECKUM M XUMHUYECKUM CBOWCTBaM pa3HooOpa3Hbl. BriepBbie
ObUIM TPUMEHEHBl JIMAarHOCTHYECKHE KpUTepun MupoBoil pedeparuBHON 06a3bl MO MOYBEHHBIM
pecypcam (WRB) k anmoBuanbHO-TYrOBO-JIE€CHBIM MTOYBAM FOKHOTO ckiioHa bonbmoro Kaskasa B
npenenax AsepOaii/pkaHa W clellaHa TIONBITKA ONpPEICNCHHUsT Ha3BaHWs aJUTIOBHAJIBHO-IIyTOBO-
JIECHBIX IMOYB M0 MEXAYHapOAHON KilacCU(pUKalMU MMOYB Ha OCHOBE pedepatuBHOil 6a3pl (WRB)
2015 . C yuetoM ux MOp(OJOTrHYECKUX OCOOCHHOCTEH M aHAIUTHYECKHUX IoKa3areiaeid Obuin
BbIJICJIEHBl  AMarHOCTHYECKHE TOPH30HTH. B0 Bcex H3yueHHBIX IOYBEHHBIX paspe3ax
uaeHtTuuuupoBad ropu3zoHT fluvic. Ha 53Toil ocHoBe B coorBerctBUM ¢ cucremoit WRB
AJITIOBHAIIEHO-TTYTOBO-JIECHBIEC TIOYBBI MOJKHO KJIACCH(PUIIMPOBATH CIEAYIOIIAM 00pa3oM:

AJTIOBHANTBHO-TYTOBO-JIECHBIE OKYJIBTypeHHbIe 0uBbl — Eutric Fluvisols (Clayic, Humic).

AJIOBHANTLHO-TYTOBO-JIECHBIE TJIEEBbIE TaJIeUHUKOBbIE TNOuBbl — FEutric Skeletic Gleyic
Fluvisols (Loamic, Densic).

ANIOBHATIBHO-TTYTOBO-JIECHBIE TaJIeYHUKOBbIE NouBbl — Eutric Orthofluvic Skeletic Fluvisols
(Siltic).

AJTIOBHATIBHO-TTYTOBO-JIECHBIE TeeBblie TouBbl — Eutric Gleyic Fluvisols (Loamic, Humic).
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N3MEHEHUE BUOXUMHNYECKOI'O COCTABA IIJIOA0B AAbJIOHU,
BBIPAIIIUBAEMBIX HA CJIABOPOCJIBIX IOABOAX
B CBA3U C PA3JIMYHBIMU CIIOCOBAMU ®OPMUPOBAHUSA KPOHBI

©Hamozoe U. Y., Tawkenmckutl 20Cy0apcmeeHHblil azpapHblil YHU8epcumen,
2. Tawxenm, Y36exucman, Ihtiyor 8226(@mail.ru

CHANGE IN THE BIOCHEMICAL COMPOSITION OF APPLE FRUITS CULTIVATED
ON LOW-GROWN ROOTSTOCKS IN CONNECTION WITH DIFFERENT WAYS
OF CROWN FORMATION

©Namozov L., Tashkent State Agrarian University, Tashkent, Uzbekistan, Ihtiyor 8226(@mail.ru

Annomayus. B craThe NPHUBOAATCS CBEICHHS O MPOBEACHHBIX OMOXMMHUYECKHX aHalM3aX
ooB s10:10HU. [TokazaHo, YTO HAaMOOIBIINM KOIMYECTBOM CYXHX PacTBOPUMEBIX BemiecTs (16,9%)
1 ackopOMHOBO# KUCIOTHI (8,6 Mr/100 T chIporo BemecTBa) oAbl ss0moru copra [omaen Jenumec
obnamany mpu (OPMHUPOBKE KPOHBI IO Pa3pEKEHHO SPyCHOMY THIy. JlabopaTopHbie aHaIN3bI
IUTONIOB sI0JIOHU oceHHero copta lomaen Jlenumieca u 3umHero copra Dymku Mmokasaid, 4To W3
00IIero KOJIMYeCcTBa CaxapoB HAHMOOJIBIIYIO JIONI0 COCTABIACT (PYKTO3a, TO €CTh €€ COAEPIKaHUEe 110
coptam si0oHu gocturaer 82,4—87,6% (BMecTe C TIIFOKO30H).

Abstract. In this article, biochemical analyzes have shown that the highest amount of dry
soluble substances (16.9%) and ascorbic acid (8.6 mg / 100 g of raw substance) apple fruits of the
Golden Delicious variety had during crown formation according to a sparse tiered type. Laboratory
analyzes of apple fruits of the autumn variety Golden Delicious, and the winter variety Fuji showed
that fructose accounts for the largest share of the total amount of sugars, that is, its content in apple
varieties reaches 82.4-87.6% (together with glucose).

Knrouesvie cnosa: monsout, copt, cxema, s0JIOHS, KpOHA, WHTEHCU(DHUKAIUSA, DPa3BUTHE,
ypoail, KauecTBo.

Keywords: stock, variety, scheme, apple tree, crown, intensification, development, yield,
quality.

Beeoenue

B Begymmx cTpaHax Mupa 3aHMMAIOLIUXCS BBIpAIlMBAHUEM SIOJJOHH B CPEIHEPOCIHBIX,
KapJIMKOBBIX U CYNEPKapIMKOBBIX CaJjaX KpOME TUIIOB MTOJIBOEB, pa3pab0TaHbl ONTUMAJIbHBIE CXEMBbI
pa3MelIeHHs MJI00BBIX JIEPEBbEB B Caldy, a TaKXKe YCOBEPILIEHCTBOBAHBI CIIOCOOBI (pOpMUpPOBAHUS
ux KpoHbl. COBpeMEHHbIE TEXHOJIIOTUH MO3BOJIAIOT MOIYYHUTh ypokail B 7—8 pa3 Oojbllie 4yeM cajibl
Ha OCHOBE JKCTEHCHBHOM TeXHOJOrMH. TakuMm oOpa3oM, Ha CETOAHSIIHUN J€Hb B MHUpPE MpHU
3aKJIaJJkeé MHTEHCUBHBIX M CYNEPUHTEHCHBHBIX CaJlOB SIOJIOHM BHEIPEHHE ONTHMAJbHBIX CXEM
pa3MelieHust IepeBbEB B Caay U CIIOCOOOB CUCTEMBI (POPMHUPOBAHMSI KPOHBI C YUETOM MOYBEHHO-
KJIIUMATUYECKUX YCJIIOBUM SABJIACTCS AaKTyaJbHOM 3aJadyeldl M HMMEET BAXKHOE IIPAKTUYECKOE W
TEOPETUUECKOE 3HAYCHUE.

B nacrosiiee BpeMsi HanOosee 4acTo yIJIOTHEHHbIE HACAKIEHUS S0JIOHU CO3/1al0T Ha OCHOBE
MPUMEHEHUs CJIabopoCibIX MMOJABOEB Tunma M9, ¢ 3arymieHHbIM pa3MeIlleHUEeM JEpeBbEeB U
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dbopMupoOBaHHUEM YIUIOUICHHBIX (OPM KPOHBI, COCTABISIIONIMX B KAXKIOM PSAy HEMPEPHIBHYIO
IJIOJ0BYI0 CcTeHy. OnTuMaibHas IUIOMIAAb MUTAaHUS B TaKUX HACAXKICHUSIX YCTAaHABIUBAETCA C
YYETOM OTBITa BHIPAITUBAHUS KYJIbTYPhl B KOHKPETHBIX TTOYBEHHBIX YCJIOBHUSX, TaK KaK OJHA M Ta
K€ COpTa-NoABOWHAs KOMOWHAIMs, BBICAKCHHAS Ha pa3HBIX II0YBaX, O0Opa3yeT JepeBbs
HeoauHakoBOU BenmunHkI [ 1—4]. Tak, cmabopocnsie S06J0HA Ha OSTHOM TEeCUaHOW TOYBE JaXke TpU
OpOIIICHUH Pa3pacTaloTCs ropas/io MEHbIIE, YeM Ha I0KHBIX YepHO3eMax. B mepBom ciiyyae MHOTHE
MIPOMBIIIUICHHBIC COPTA HA CJIA00POCIBIX MOABOSX 00pa3yIOT KapIMKOBBIC IEPEBbS, KOTOPHIE MOXKHO
Pa3MeCTHUTh, B caJly C OOJIBIIION MIIOTHOCTHIO, HO HA OOTaThIX MOYBaxX 00pa3yIOT JOBOJILHO KPYITHBIC
JIEPEBBS, MAJIO MOXOXKUE HAa KAPJIMKHA M €CTECTBEHHO, BBICAKMBATh WX C TAaKOM T'yCTOTOM, KaK Ha
OCTHBIX TIECUaHBIX, HETB3s [3—7].

Memoouka uccnedosanus
Hayunas paGora mpoBomunace B 2016-2019 rr. ¢ copramu s6monu Dymxku u longen
Henumec. B kauecTBe noABos OB UCIIOIB30BAH BET€TaTUBHO pa3MHOKaeMblii MO.
JlepeBbsi Ha OMBITHOM YYacTKE BBIPAIMBAINCH Mpu cxemax pasmemienus 4,0x1,0, 4,0x1,5 u
4,0x2,0 M. B KaXIOM NOBTOPEHHUH Yy4YETHBIMH ObuUM TO 5 nepeBbeB. [IOBTOpPHOCTH oOmbITa
yeTbIpexKkpaTHas. @opMHPOBKA KPOHBI IEPEBHEB — BEPETEHOBUIHBIN KYCT.

Pesynomamer uccnedosanus
N3meHenne OMOXMMHUYECKOTO COCTaBa IJIOJOB SIOJOHM BBIPAIIMBAEMBIX Ha CIA0OPOCIBIX
MOJBOSIX B CBSI3W C Pa3jIMYHBIMH CHOco0aMu (GOPMHPOBAHHS KPOHBD) MPUBEACHBI PE3YIbTAThI
71a00paTOPHBIX KCCICAOBAHUHA TIO0 M3YYCHHI0O OMOXMMHYECKOTO COCTaBa IUIOJOB SIOJIOHU COPTOB
Tonpen Jlenumec u @ymxu BeIpAICHHBIX TP Pa3IMYHBIX criocobax popmupoBku (Tabmuia).

Tabnuma.
BUOXUMUWYECKHNN COCTAB IJI010B SIBJIOHU B 3BABUCHUMOCTU OT CITIOCOBOB
OOPMHMPOBKHU KPOHBEI, 2017-2020 rr.

Bapuanmur onvima Buoxumuueckue noxazamenu
cyxoe obwuil KUCTIOMHOCMb, sumamun C,
pacmeopumoe caxap, % % m2/100 2 cvipoco
sewecmso, % 6-6d.
Copt lN'onnen Jlemuriec
BeperenoBuaHbIi KyCT - 14,6 10,8 0,48 6,7
InuHAenpOyIn — KOHTP.
UranssaHCcKas najibMeTTa 15,8 10,7 0,43 6,3
Nspexenno-sapycHas namsmerta (90°) 16,9 12,9 0,41 8,6
Kocas manemerra (70°) 14,3 9,6 0,54 7,4
Copr Oymxu
BepeTeHoBUIHBIN KYCT - 13,8 9,8 0,71 5,7
nuHaenp0yIIn — KOHTP.
UranesaCcKas nmajipMeTTa 17,7 11,7 0,59 5,8
UspexeHHo-spycHast naabmeTta (90°) 15,4 10,9 0,66 5,6
Kocas manmsmerra (70°) 13,3 9,2 0,74 54

buoxuMuueckne aHaaM3bl MOKA3aJId, YTO HAUOOJBITUM KOJUYECTBOM CYXHX PACTBOPHUMBIX
BemiecTB (16,9%) u ackopOouHOBO# KuchoThI (8,6 Mr/100 T chiporo BemecTBa) IIOABI SOOHH COpTa
Tonnen Jlenumiec obnamanu npu GOpMUPOBKE KPOHBI IO Pa3pEeKEHHO SPYCHOMY THITY.

I[To copry s6monu @Dymku comepkaHue B IUIOJAX pPACTBOPUMBIX CYXUX BEIIECTB B
ONTHMAJFHOM BapHaHTe (OPMHUPOBAHUE KPOHBI IO THUITY HTAIBSHCKAS MajJbMETTa COCTaBUIIO
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17,7%. Tlpm olleHKe KauyeCTBEHHBIX TIOKa3aTeleil II0JOB SIONOHM BaKHOE 3HAYCHUE HMEET
(bpakuMoHHBIN cocTaB caxapa. JlabopaTropHble aHANM3BI IUIOOB SA0JIOHM OCeHHEero copra lomaeH
Jenumieca u 3uMHero copra QymKu MoKa3alid, YTO U3 OOIIEro KOJM4ecTBa caxapoB HAaMOOJbIIYIO
JIOJII0 COCTaBisieT (PPYKTO3a, TO €CTh €€ coaeplkaHue Mo copram s0ioHu gocturaet 82,4-87,6%
(BMeEcTE C TITIOKO301).

Bwisoo
bruoxumuueckue aHamu3bl MMOKA3aJid, YTO HAWOOJBIIMM KOJHMYECTBOM CYXHX PaCTBOPHMBIX
BeniecTB (16,9%) u ackop6uHoBo# kucaoTs (8,6 Mr/100 r ceiporo BemiecTBa) IIOABI I0IOHU COpTa
Tonnen Jlenumiec obnamanu npu (GOpMUPOBKE KPOHBI IO Pa3pPEIKEHHO SPYCHOMY THITY.
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Annomayus. CeKCyalbHOCTh — OJHA M3 BAXHEHIIMX CTOPOH >KM3HU Ka)XJOro 4YeJOBeKa,
KOTOpasi 3aBUCUT OT MHOXKECTBa (DaKTOpOB, B TOM YHUCIE: OHMOJIOTMYECKHUX, NCHUXOJOTHYECKUX,
COIMANIbHBIX, KYJIbTYPHBIX, STHHUYECKUX, PEIUTHO3HBIX. JKEHCKas CEeKCyaJllbHOCTh — 3TO OUYEHb
TOHKUH M CIOXKHBIA TMporecc, 3TO OamaHC MeXAy TICHUXOAIMOIMOHATBHBIMU pPEaKIUsIMH U
[UKIUYECKUMU KOJIeOaHUSIMH TOpMOHaIbHOTO oHa. C yBeIrMueHHUEM MPOJOIKUTEIFHOCTH KU3HU
COBPEMEHHBIE JKEHUIMHbl 3HAYUTENIbHYI0 €€ YacThb IPOBOASIT B IEPUOAE IpEeMEeHoNay3bl H
MOCTMEHONay3bl. MeHommay3anbHbIi Nepuo, 3a4acTy0, COIPOBOXKIAETCS CHUKEHUEM CEKCyaJIbHOU
aKTUBHOCTH B CBSI3M C PSAJOM TOPMOHANBHBIX, MCHUXOJOTHYECKHX M (PU3MYECKUX H3MEHEHUil:
Ba30MOTOpPHBIE CHUMITOMBI (IIPUIMBHI), YPOT€HHUTAJIbHbIE H3MEHEHHs (CyXOCThb, OOJIE3HEHHOCTb,
TUCKOM(OPT MpH MOJOBOM aKTe, HEJEpKaHUE MOYM), pacCTPONCTBO CHa, Mepenaabl HaCTPOEHUs,
CHIDKEHHUE TI0JI0BOTO BJIEUEHUS, CHUKEHUE YBEPEHHOCTH B ceOe. YacTo JKeHIIMHBI BOCTIPUHUMAIOT
JaHHYIO0 CUTYAIlHIO, KaK 4TO-TO Hen30exXHoe, TO, C YeM HY>KHO MPOCTO CMUPUTHCSA, TIOATOMY PEIKO
o0paIaTcs 3a MOMOIIBIO K JOKTOPY. XOTS OYEBUIHO, YTO CEKCyalIbHOE 3J0POBbE OYEHb CHIIBHO
BJIMSIET Ha CaMOOILIEHKY, Ka4eCTBO >KU3HH, ICHUXOJOTHYECKOEe U (PU3UUECKOE 30pOBbE Kaxa0n
KEHIIMHBL. VIMEHHO MOATOMY, OYE€Hb aKTyaJbHBIM BOIPOCOM B COBPEMEHHOM MHPE SIBISETCS
JanbHEHIIee U3y4eHHe NMPUYMH CHUXKEHHUS CEKCyalbHOCTH B MEHOMAy3aJbHbIN MEPHOJ] U IMOUCK
pelIeHus JaHHOU TPOOIEMBI.
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Abstract. Sexuality is one of the most important aspects of every person’s life, which depends
on many factors, including: biological, psychological, social, cultural, ethnic, religious. Female
sexuality is a very delicate and complex process; it is a balance between psycho-emotional reactions
and cyclical fluctuations in the hormonal background. With the increase in life expectancy, modern
women spend a significant part of it in the period of change pause and post menopause.
The menopausal period is often accompanied by a decrease in sexual activity due to a number of
hormonal, psychological and physical changes: vasomotor symptoms (hot flashes), urogenital
changes (dryness, soreness, discomfort during intercourse, urinary incontinence), sleep
disturbances, mood swings, decreased sex drive, decreased self-confidence. Often, women perceive
this situation as something inevitable, something that you just need to put up with, so they rarely
seek help from a doctor. Although it is obvious that sexual health greatly affects the self-esteem,
quality of life, psychological and physical health of every woman. That is why, a very urgent issue
in the modern world is the further study of the reasons for the decrease in sexuality in the
menopausal period and the search for a solution to this problem.

Knroueswvie cnosa: MCHOIIay3a, CCKCyaJIbHad ,Z[I/IC(I)YHKI_II/IH, IIOJIOBBIC TOPMOHBI, CHHIXCHHC
YPOBH: IMOJIOBBIX TOPMOHOB, J'II/I6I/I,Z[O.

Keywords: menopause, sexual dysfunction, sex hormones, decreased levels of sex hormones,
libido.

CexcyanvHnas oucgynkyus

CekcyanpHasgs JUC(QYHKIMS — JOCTAaTOYHO pacHpOCTpaHEHHas MpoliieMa Cpeau >KEHIIUH
BCEX BO3pAcTOB, HO OCOOCHHO aKTyallbHa 3Ta MpoOjemMa CTAaHOBHUTCS B MEPUOJ IPEMEHOMay3bl U
MeHOTMay3bl (KaK €CTECTBEHHOM, Tak U Xupyprudeckoi). CexcyanbHas TUCHYHKIUS OTPHUIIATEIHHO
BIIMSIET HA KAYECTBO JKU3HU U TICUXOAIMOITMOHAIBHOTO cOCTOsIHMS. [IpuueM, cTeneHb BHIPaXKEHHO CTH
JAHHOTO TPoIlecca MOXKET OBITh JIOCTATOYHO TSDKENOW, BIUIOTH A0 W3Hypsitomero [1]. Tak mo
pesyabrataM  MexayHapOIHOTO KEHCKOTO WCCIEAOBaHUS 3J0POBbsI M CEKCYyallbHOCTH OBLIO
YCTaHOBJIEHO, 4YTO 9-26% >KEHIIMH B MeEHomMay3e (KaKk €CTeCTBEHHOH, TaK M XHUPYPTHUYECKOM)
CTpaJaroT OT CTOMKOTO, BHI3BIBAIOILIETO OECTIOKOWCTBO M CHIKAIOIIET0 Kaue€CTBO KU3HU OTCYTCTBHS
MOJIOBOTO BJI€UEHUs [2].

Jannast mpoOneMa sBisieTcss MyAbTHU()AKTOPHOH M YacTO MEXKIUCHUIUIMHAPHOW, HUMEHHO
MO3TOMY OHa JOJDKHA PEIIaThCs C Y4eTOM IICHXOAMOIIMOHANBHBIX (Iempeccus, 0ecroKonCcTBo,
OTHOUIEHUSI B Tape, HEAOBOJILCTBO COOCTBEHHON (uUrypol u T. A.), OMonormyeckux (BO3pacT,
HaJW4Yue COIYTCTBYIOUIEH MATOJOTMM) M PEIUTHO3HBIX OCOOEHHOCTEM, MpPEensTCTBYIOLINX
cekcyanbHOCTH. HO BCe ke 0HUM U3 BaXKHEUIIUX (PaKTOpOB, BIUSIONIMX HA CEKCYaTbHOE 3J0POBHE
YKEHIUHBI, SBJIIOTCS IOJOBbIE TOPMOHBI.

KoneuHo ke, MOJOBbIE TOPMOHBI HE CaMOCTOSITENIbHO BBI3BIBAIOT IIOJIOBOE BIIEYEHHE, HO
KEHCKOE JIMOU0 SBHO MOJBEPKEHO TOPMOHAIBHON perynsauuu. ONeHKy ceKcyallbHON AUCPYyHKINN
Jy4Ilie BCETO MPOBOIUTH HA OCHOBAHUU OMOIICUXOCOIIUATBLHONW MOJIEH, KOTOpasi JOKHA BKITIOYATh
B ce0s aHaMHe3 JKU3HHU, CEKCyallbHbI aHaMHe3 W (U3HMKAILHOE HCCieqoBaHue. (s mocTaHOBKU
JIMarHo3a W BBIABICHHUS] TPUYUH CEKCYallbHOW TUC(YHKIMH, 3a4acTyi0, HET HEOOXOJUMOCTH B
MIPOBEJICHUH JTaOOpaTOpHOM TuarHoctuku [3—4].

Taxke HYXHO TOHSATBH, SBJSIETCS JH MpoOJieMa >KEHIIMHBI C KeaHHEM U BO30YKIECHUEM
MaTOJIOTUEW WM HOpPMAJIbHBIM M3MEHEHHEM CEKCyaJlbHOM peakiMu B OTBET HAa BHEIIHUU
pasdpaxuTeslb, HampuMep [MOHATHE CEeKCyalbHOM  TUChYHKIMM OOBEAMHSET HECKOJBKO
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COCTaBIISIONINX: PACCTPOUCTBO CEKCYaJdbHOTO BJICUEHUS W BO30OYXKICHHUSA, OpPra3MHYecKoe
paccTpoOrCTBO, TUCHIAPEYHUS UIIM PACCTPOMCTBO MEHETPALUH.

Paccmpoiicmeo cexcyanvrnozo éneuenus

JUi TMarHOCTUKU pacCcTPOICTBAa CEKCyaJIbHOTO BIIEUEHUSI AMEPUKAHCKOW MCUXUATPUUECKON
accolanuei MpuMEeHsI0TCs KpUTeprun OuorcuxoconuaibHon moaenu DSM-5 [5]:

1. OTcyTCcTBHE WM BBIPKEHHOE CHIIKEHHE CEKCyalbHOIO HMHTEpeca, XapaKTepH3yrolleecs
XOTs OBl TpeMsl U3 HIKENIEPEUHCIICHHBIX TPU3HAKOB!

—IOJTHOE OTCYTCTBHUE WJIM BBIPAKEHHOE YMEHBIICHHUE IPOTHUECKHX (haHTa3UM;

—II0JIHO€ OTCYTCTBUE WJIM BBIPA)KEHHOE CHUYKEHUE CEKCYaIbHOM aKTUBHOCTH;

—TI0OJIHOE OTCYTCTBHE WJIM BBIPQKEHHOE CHIDKECHHE BO30YXICHUS W/WIH YHIOBOJIBCTBHUS BO
BpEMSI CEKCyaIbHOW aKTUBHOCTH B IMOJABIISIONIEM OOJIBIIMHCTBE MOJIOBBIX KOHTAKTOB (B 75—100%);

—HEBOCIPUHUMYHMBOCTh K MOMbBITKAM MapTHEpa Ha4aTh IOJIOBOW KOHTAKT W/WIK OTCYTCTBHUE
KEJIaHUS U MOTUBALMM K HAYaJly CEKCyaJIbHON aKTUBHOCTH;

—TI0OJTHOE OTCYTCTBHE WJIM BBIPQ)KEHHOE CHIDKCHHE YyBCTBHTEIBHOCTH (TEHUTAIBLHOW W/WIU
HEreHUTAJIbHOW) BO BpEeMS CEKCyallbHOM OIM30CTH B MONABJISIONIEM OOJBIIMHCTBE MOJIOBBIX
KOHTAKTOB (B 75—-100%);

- TIOJTHO€ OTCYTCTBHE WUJIM BBIPAKEHHOE CHUKEHHE CEKCyalIbHOIO BO30Y)K/IEHUS U UHTEpeca B
OTBET Ha JIO0Oble BHYTPEHHUE WJIM BHELIHUE OSPOTUYECKUE CHUTHAIbl (YCTHBIE, BU3YyaJIbHBIE,
MUCBbMEHHBIC U T. [1.)

2. BolenepeunciaeHHble CUMIITOMBI IOJDKHBI COXPAHATHCS HE MEHEe MOJIyTro/ia

3. BollienepeuncineHHble  CUMITOMBI  JIOJDKHBI  BBI3BIBaTb Yy  YEJIOBEKAa BBIPAXKEHHBIN
TUCKOM(DOPT U SBIATHCSA KIMHUYECKH 3HAYMMBIM PacCTPOICTBOM

4. BoleniepeurciaeHHble CUMIOTOMBI HEBO3MOXKHO OOBSICHUTH JPYTMMHU HECEKCyalbHBIMU
MICUXUYECKHUMH DPACCTPONCTBAM, CJIEIICTBUEM TSDKEIOr0 paccTpOicTBaA BO B3aMMOOTHOIICHHSIX
(HacwiIe CO CTOPOHBI MAPTHEPA), CIACICTBHEM IPYTUX 3HAYUTEIBHBIX CTPECCOBBIX (DaKTOPOB H/MIIH
JIEKapCTBEHHBIX IIPENAPATOB, MOCIEACTBUEM TSKEIBIX COMYTCTBYIOLIUX MATOJIOIHH.

Opeaszmuueckoe paccmpoucmeo

[ToHsiTHE KEHCKOTO paccTpOMCTBO Opra3Ma BKJIKOYAeT B cedsl peaKHe Opra3mbl, OTCYTCTBUE
OprasMoB, BBIPRXKEHHYIO 3aJIEpP’KKy Opra3Ma, CHI)KEHHYI0 HHTEHCUBHOCTb Opra3Ma Ha MpOTSKEHUU
Kak MUHUMYM nonnyrona B 75—100% moioBbIX KOHTakToB. HeoOX0AMMO yCTaHOBUTH (haKT HATHUUS
WM OTCYTCTBHS Opra3Ma, Tak Kak HEKOTOphIE >KEHIIMHBI MOTYT HE oOpaliarh Ha 3TO BHHUMAaHHE,
cuutast 3To HopMmoii [6]. Takyke HEOOXOAMMO MOHAThH, BBI3BIBAET JIM OPra3MUUECKOE PACCTPOMCTBO Y
JAHHOW KEHIUHBI JUCKOMQOPT M kano0bl. boiiee momoBUHBI KEHIUH, KOTOPbIE HE JOCTHIAIOT
PEryisipHOrO opra3Ma He cOOOLIA0T 0 cTpecce U AuckoMdopre no qanHoMy nosoay [7]. Ecnu xe
JMCTPECC CYIIECTBYET, TO CTOUT €ro OLIEHWBATh MO OHOINCUXOCOIMAIBHON MOJENHU, ONHUCAHHON
BBIIIIE, C T00AaBJIEHUEM HECKOJIBKUX YTOUHSIOIINX BOIIPOCOB.

1. Bo3HuKaeT a1 3TO 3aTpyJHEHHE BO BpeMs CaMOCTUMYJISIMM, UM BO BPEMs CEKCyallbHOMN
AKTUBHOCTH C TTAPTHEPOM, WU B O0OHX CIIydasix?

2. Bo3HuKkaeT M 3TO 3aTpyJHEHHE NpPU Pa3HBIX CEKCYaIbHBIX KOHTAKTaxX (BarvHaIbHOM,
OpaJIbHOM, PyYHOM) U C pa3HbIMH MOJIOBBIMU MapTHEPaAMU?

3. CTankuBaJics JI YEJTOBEK C 3TUM SBJICHUEM paHee?

[IpoGnemMbl C  BO3HMKHOBEHHMEM oOpra3Ma MOTYT OBITh  IPUOOPETEHHBIMH WU
MPUCYTCTBYIOIIMMH C MOMEHTa Hauyaja MOoJOBOM »xu3HU. llokuM3HeHHass aHoOpra3Mus MOXKET
yKa3bIBaTh Ha TO, YTO >KEHIIMHA HE 3HAKOMa CO CAMOCTUMYJISIIIMEH, 4TO el He XBaTaeT aJleKBaTHOTO
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MIOJIOBOTO BOCIIUTAHUSI WU HETMOJIHOIICHHOCTH CEKCyallbHOTO OOIICHHSI CO CBOMM MapTHepoM [8].
3anepikKa WU CHIDKEHHAss MHTEHCHUBHOCTh Opra3Ma MOTYT yKa3bIBaTh Ha HEJOCTATOYHBIN MPUTOK
KpOBH B OOJIACTh T€HUTAJIHI MO MpUYUHE, HAIPUMEP, BO3PACTHOTO CHUKEHHSI YPOBHS IOJIOBBIX
ropMoHoB. B TakoM ciywae, nanHas xaynoba He OyneT sSBISATHCS MPOSBICHHEM OPra3MU4ecKOro
paccrpoiictBa. Takke, eciu MaUeHTKa COO0IIAaeT O TPYAHOCTIX B TOCTHIKEHUU OpraMa BO BpeMs
CEKCyaJbHOW AaKTUBHOCTH C TApTHEPOM, HO HE TPU CAMOCTHUMYJSIHH, TO 3TO MOXET OBITh
MPU3HAKOM HEaJIEKBATHON CEKCYyaIbHOM CTUMYJISIUU [6].

[ToHsiTHE KEHCKOTO OpPra3MHYEeCcKOro pacCTPONCTBA BKIIOYAET B ceO0sl: 3HAYUTEIbHYIO
3aJIep’KKy Oprasma, HeperyJsipHbIe Opra3Mbl W/WIM OTCYTCTBHE, MEHEE MHTEHCHUBHBIH OprasMm Ha
npoTsokeHuu noiyrona B 75-100% cexcyanbHbIX KOHTakTOB. [locne BBIIBICHHS MPOOIEMBI CTOUT
YTOYHUTH, a MPUHOCIT JU JaHHBIC MPOOJIEMBbI TUCKOM(OPT >KEHIIMHE. Beap OKOJIO MOJOBUHBI
KEHILUH, KOTOPbIE HE JOCTUTal0T OprasmMa BO BpeMs CEKCyalbHOW aKTUBHOCTH, HE CUUTAIOT 3TO
npobnemoii. Ecnu ke cTpecc CymiecTBYeT, TO CTOUT IMOMNBITAThCSl BBIICHUTH, C YE€M CBS3aHHBI
JaHHBIE  JKANOOBL.  SIBislercs 1M 3TO  W3MEHEHUEM  MPEIbIIYIIer0  OpPra3MU4YecKOro
dbyHKIMOHUpOBaHUsA? BO3HWKaeT M 3Ta TPYIHOCTH BO BpPEMS CAaMOCTHUMYJISIIUU, COBMECTHOMN
CEKCyaJbHOW aKTUBHOCTH WJIM W TOTo, U Apyroro? Bo3HHMKaeT 1M 3Ta TPYOZHOCTh MpPH Pa3sHBIX
CEKCYaJbHBIX NEHCTBUSAX (HApUMEpP, OPAIbHOM, PYYHOM, BarMHaJbHOM IPOHUKHOBEHHH) U C
Pa3HBIMH TTOJIOBBIMH ITAPTHEPAMHU ?

TpynHOCTH ¢ Opra3MoM MOTYT OBITh MOKH3HECHHBIMU (TIPUCYTCTBYIOIIMME C MOMEHTA Hadaja
MOJIOBOM JKU3HM) WM NPUOOpETEeHHBIMU (HayMHas C TMEpHoAa OTCYTCTBUSA JUCHYHKIUM).
[loku3HeHHass aHOpra3MHusi MOXET YKa3blBaThb Ha TO, YTO TMallMEHTKa HE 3HaKoMa C
CaMOCTHMYJISIIMEH WM € HE XBaTaeT aJIeKBaTHOTO MOJOBOTO BocmHTaHUsA. OTCPOUYCHHBIC WU
MEHEe MHTCHCHUBHBIC OpPra3Mbl MOTYT OBITh CBSI3aHBI CO CHIDKEHHUEM KPOBOTOKA B TCHUTAIHSIX U
MPUTYIUICHHEM TEHUTAIbHBIX OLIYIIEHUH, KOTOpbleé BO3HHMKAIOT E€CTECTBEHHBIM O0O0pa3oM ¢
BO3pacToM. Bpad [OKEeH OmpenenuTh, BO3HHMKAIOT JIM TPYOHOCTH C OPrasMoOM TOJBKO TpHU
OTIPE/ICTICHHBIX THIAX CTUMYJISIMH, CUTYyallUsX WU TapTHepax. Ecnu mamueHt coolmiaer o
TPYAHOCTSIX BO BPEMsI CEKCyaJbHOW aKTUBHOCTH C MAPTHEPOM, HO HE MPHU CAMOCTHUMYJISIIIHH, 3TO
MOXKET OBITh pEe3yabTaTOM HEaJEKBAaTHON CEKCyalbHOW CTHUMYINALWU. buomormdeckue ¢akTopsl,
TpeOyromue oOCIeAoBaHUs U JIEUCHHUs, BKIIOYAIOT MEIUIMHCKHE YCIOBHUS M HCIOJIb30BaHHE
JIEKapCTB, BIUSIOIMINUX Ha TOJI0BOE (YHKITMOHUPOBaHUE [9].

Jlucnapeynus u paccmpotiicmeo nenempayuu

JlucmapeyHus, BAarMHU3M M PAacCTPOMCTBO MEHETPAIH MOXXHO OOBEIUHUTH B OJHY TPYIIITY
pPacCTpPOMCTB, CBSA3aHHBIX C OOJEBHIM CHHAPOMOM BO BpeMs CEKCyaJIbHOW OIM30CTH W
XapaKTCPpU3YIIHUXCA YYBCTBOM CTpaxa, TPEBOI'M, BBIPAXXCHHOI'O Clla3Ma MBIIII Tas3a, KUBOTA H
MIPOMEKHOCTHU, KOTOPBIN COXPAHSAETCS WU NEPUOANYECKU MTOBTOPSAETCSA B TEUEHUE TOTYTO/1a.

Jannast sxano0a MOXET COMPOBOXK/IATh KEHIIUHY BCIO KU3Hb, WU SBISATHCS MPUOOPETEHHOM
(HampuMmep, TOcCie AJIUTENBHOIO MEpHOAa OTCYTCTBHUS TOJOBOM KM3HU. KIIMHUIUCT HOJXKeH
OTIpEe/IETTNTh, BO3HMKAET JU OO0JIb MPH NMEPBUYHOM NPOHUKHOBEHUH BO Biarajuile, npu Oosee
[TyOOKOM MPOHUKHOBEHUU WJIM B 000UX CIydasx.

Koppekiusi *KeHCKOM ceKcyalabHOW IUCHYHKIIMH JOJDKHA MPOBOIUTHCS C YUYETOM TeX
(hakTOpOB, KOTOPHIE MOTJIM MPUBECTH K HEW WM MOJJICPKUBAIOT €€. 3a4acTyro, PEIICHHE TaHHOU
HpO6J'IeMBI JOJDKHBI 3aHUMATbCA CICHUAIUCTBI Pa3JIMYHBIX o0Onacrei: TUHEKOJIOTI, SHIAOKPUHOIJIOT,
TICUXOTEPAIeBT, MACCAXKHUCT, (PU3HOTEPATICBT.
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Tecmocmepon u dHcenckoe cekcyanvbHoe 300posve. Mlcmopuyueckuil acnekm.

OnbIT NpUMEHEHUsI TECTOCTEPOHA KaK Y MY>KUMH, TaK U Yy KEHIIMH HAYaJCs C €ro OTKPBITUS B
1935 . [10]. YKeHmyHaM TECTOCTEPOH Ha3HAYaJICS C LEIbI0 KOPPEKIUHA MEHCTPYAJIbHOTO IUKIIA U
JUIS TIOJABJICHUS POCTa OHKOJIOTMYECKUX MPOILECCOB B MOJOYHOU jkenese. M eme Torga Bce
YYaCTHUIIBI SKCIIEPUMEHTOB OTMEYAII CTOWKOE TOBBIIICHUE JTUOHI0 M CEKCYaIbHOTO kenaHus. 1
MMEHHO TOT/a BIIEPBBIC OBLIM ONUCaHbl MOOOYHBIE 3()(EKThl TPUMEHEHUsS TECTOCTEPOHA:
BUpWIM3AIIMS, OTpyOCHHE Trojoca, YBEIUYEHHE KIUTOPA, POCT HEXeJaTelbHbIX BOJOC Ha JIHIIE.
CTOUT OTMETHUTb, UTO JIaHHBIE CUMIITOMBI OBLIM OTMEYEHBI Ha QoHE cynpadU3UOIOrHUYECKUX /103
(75-350 mr/nenento).

Hecmortpst Ha To, 4TO 10 CHUX MOP HE 3aPETMCTPUPOBAH HU OJIMH aHAPOTCHHBIN Mpernapar ist
Tepanuu CeKCyaIbHON TUCYHKIINU, BO BCEM MUPE HAKOIUIEH OOJIBIION OIBIT MPUMEHEHHS JaHHBIX
[IPernapaToB y KEHILKH.

Ponv nonosvix copmonos 6 cexcyanbHom 300posbe HceHuuHbl

B nanHON 0030pHON CTarbe XOTENOCh Obl PacCMOTPETHh pOJb TOPMOHAJIBHOHM Tepamuu, a
MMEHHO, MPEenapaToB TECTOCTEPOHA B KOPPEKIIMH CEKCYaTbHON TUCHYHKIIMU Y KEHIIUH B MUPOBOM
npaktuke. [[0710Bble TOPMOHBI UTPAIOT BAKHYIO POJIb B PETYJSALMHU CEKCYaJIbHOTO BJICUEHHS KaK y
MYK4YMH, TaKk U y >keHIIMH. [locTeneHHoe cHMXeHue (YHKIMM SIMYHUKOB M, COOTBETCTBEHHO,
YPOBHS IOJIOBBIX FOPMOHOB B IIPEMEHONAY3€ M MEHOINAy3€ MPUBOJUT K YTacaHUIO CEKCYaJbHOTO
BJICUeHHUSI y OOJNBIIMHCTBA eHIIWH. Ho maHHas mpoOnemMa MOXET KacaTbCs KEHIIMH B JHOOOM
BO3pacTe MPU CHMKEHUHM OBAPUAJILHOTO pe3epBa WIM XUPYPrUueCKO MEHOMay3e.

KoxpanoBckuii 0030p mokasall, YTO 3aMECTHUTENbHAsl Tepanusl IpernaparaMd 3CTPOreHOB B
COYETAaHUU C MPOTECTEPOHOM Y JKEHIIMH B MEHOIAy3e Oblia CBsi3aHA ¢ HEOOJBIIMM YIIy4IIEHUEM
cekcyanbHOW (yHKIMH, 0coOeHHO OoneBoro cuuapoma [l11]. JleueHme »scTporeHamu ObLIO
3¢ dEeKTUBHO B KOPPEKIIMH MOYETIONIOBOTO CHHAPOMA U CBSI3aHHOM C HUM JHCHapeyHuel B mepuoe
MeHornay3bl [12—14]. Crout yuyecTh, YTO MyTh BBEIECHUS 3CTPOT€HOB MOYKET MOBJIUATH HA IOJOBYIO
¢ynkuuio. Tak mepopanbHbIe Ipernaparsl CTPOTEHOB MOTYT MOBBINIATH YPOBEHb IIOOYIMHA,
CBSI3BIBAIOLIETO TIOJIOBBIE TOPMOHBI, YTO OyIeT CHUXAaTh KOJMYECTBO CBOOOIHOTO AaKTUBHOIO
TECTOCTEPOHA, YTO, B CBOIO 0YEpe/lb, HETaTUBHO OTPA3UTCS HA MOJIOBOU (YHKIIUH.

TpancnepmanbpHble Tpernaparbl 3CTPOr€HOB HE MMEIOT TAaKOro mnojamisiomiero 3gdexra Ha
KEHCKYI0 CceKcyanbHOCTh [15]. Pasymeercs, cHmwkeHue oOpa3oBaHUsS BarMHaJbHOM CMa3KH,
arpousi BIAraJMIIHOTO SIMUTENUS W JAUCHApEyHUs CBS3aHHBI, NPEXIE BCEro, ¢ AeGuuUTOM
ACTPOTEHOB, OJIHAKO, HE HAOMIONAeTCsl CBS3M MEXAY YPOBHEM OJCTPOT€HOB M CEKCyallbHOU
MOTHUBaLIMEN. AHJPOTEHbI )K€ HAMPSMYIO CBS3aHbI C YIYYIIEHHEM BCEX AaCHEKTOB CEKCyalbHOI'O
MOBEIEHUSA: CYyOBEKTHBHOTO BO30Y)KIEHHS, BarMHaJIbHOIO KpOBOTOKA, JIMOWAO, Oprasma.
CyuiecTByronMe paHIOMH3UPOBAHHBIE KOHTPOJIUPYEMBIE HCIBITAHUSA C YYAaCTUEM KEHIIMH Kak B
XUPYPTrU4eCcKoi, TaK U €CTECTBEHHOW MEHOoIay3€e ¢ MpodJieMaMy CEKCYalbHOTO 3/I0POBbsI TOKa3aJH,
YTO MIpenaparbl TECTOCTEPOHa (KaK MOTOTEparus, TaKk U COBMECTHO C IpernaparaMy 3CTPOreHa)
MIOMOTAI0T YAYYIIUTh CEKCyallbHYI0 QyHKIHIO [16-20].

OnHako, HEKOTOPBIE JaHHBIE O IOJIb3€ M BPENE TE€pPAlMU TECTOCTEPOHOM MPOTHUBOPEUMBBHI U
orpannueHsl [16, 21]. OOmecTBOM SHIOKPUHOIOTOB MPEANIArajloch PacCMOTPETh BO3MOKHOCTH
MIPOBEJICHUS] TECTOBOM TEpanuy Ha MPOTSHKEHUM TPEX-IIECTH MECSIEB y JKEHIIWH B MEHOMay3e C
HU3KUM CEKCyaJIbHBIM BIIEYEHHEM, COIPOBOXKIAIOIIUMCS cTpeccoM. BajkHO y4yecTh, 4TO pyTHHHOE
IIPUMEHEHHE NIPENAPaTOB TECTOCTEPOHA Yy JKEHIIMH B MEHOINAY3€ HE PEKOMEHJOBAHO 10 MPUYMHE
OTCYTCTBUS JIOJITOCPOYHBIX JaHHBIX 0 6€30MacHOCTH U 3(peKTuBHOCTH AaHHOU Tepanuu [22].

Ha cerogusmauii JeHh MBI CTAJIKMBAETCS €€ C OMHOW MpoOIEeMOM B acleKTe Tepanuu
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TECTOCTEPOHOM — YPOBEHb TECTOCTEPOHA HE BCEIa KOPPEIUPYET C YPOBHEM KEHCKOTO JTHOUI0 U
o0Iiero camMo4yBCTBHsS. BO3MOXXHO, JaHHOE SIBICHHE BO3HHMKAET IO NPUYMHE CIOKHOCTH B
JMArHOCTHKE ¥ KOPPEKTHOM OMPEesIEHUU TPaHUI] HOPMbI CBOOOTHOTO U OOILEro TECTOCTEPOHA IS
YKEHCKOU monyiisiiuu [23].

DCTPOreH U TECTOCTEPOH SBJISIOTCSI OCHOBHBIMU COCTABJIIOIIMMU KOMIIOHEHTAMHU KEHCKOTO
nuOua0, MpUYeM, TOKa TOYHO HE YCTAHOBJIICHO, Ybs YK€ POJb SBISAETCS perraromei. HTepecHbiM
ABJISIETCS TOT (PAKT, UTO Y BCEX CaMOK MJIEKOIMUTAIOMIMX (KpOME YellOBEKa) TOJIbKO 3CTPOreH UrpaeT
BaXHYIO pOJib B (DOPMUPOBAHUU CEKCYaIbHOTO MOBEACHUS. DTO JIeaeT Jro/iel YHUKAIbHBIMU Cpeln
OCTaJIbHBIX MJICKOIIUTAIOLIMX B TAHHOM Bompoce [24].

[IpoBeneHHbIE UCCIIEAOBAaHUS HA TPbI3yHaX, KOIMBITHBIX, IJIOTOAIHBIX >KMBOTHBIX MOKAa3allH,
YTO CaMKM IPEKpalllald CIapuBaHUE COBCEM IOcie oBapudKTOMuU. Ho 3TOT mpouecc sBisiics
o0paTUMbIM TNpPU BBEICHUHM 3K30TC€HHBIX 3CTPOTeHOB, 0e3 MpUMEHEHUs aHAporeHoB. OcoOeHHO
MOKa3aTeNIbHbIM SIBJISUICSI OMBIT, MOCTABJICHHBIM Ha MaKaKax-pe3yC, rOpMOHajbHbIe KOIeOaHUS B
TEUeHHE MeCsAla ¥ MEHCTPYaJbHBIN IIMKJI KOTOPBIX OYeHb ONMM30K K YenoBeueckoMy. CekcyanbHast
MOTHBALIUSI CAaMOK MakKakK-pe3yC 3HAUUTENIbHO CHW)KAETCA I0CJI€ JABYCTOPOHHEIrO yHaJleHUs
MIPUIATKOB U MOYKET BOCCTAHABIMBATHCS MOTHOCTHIO MPU IPUMEHEHUU 3CTPOTeHOB [25-26].

VY 4ernoBeka ke Bce MHAue M CyIIECTBYET Psij UCCIENOBaHHM, KOTOPbIE JEMOHCTPUPYIOT, YTO
MPUMEHEHHE TECTOCTEPOHA MOBBIMAIOT 3()p()EeKTUBHOCTD Tepanuu HU3KUMHU JO3aMU SCTPOTEHOB.
EcTb mpeamnonoxxenus, 9To TECTOCTEPOH YCHIIMBAET JKEHCKOE JHOMAO 32 CYET apOMaTH3alHMd J0
ACTPOTCHOB M 3a CUET JTWHAMUYECKON CBSI3U MEXKIY TECTOCTEPOHOM, 3CTPOTEHOM U TIOOYIMHOM,
CBSI3bIBAIOIIUM I10JIOBBIE TOPMOHBI [27].

[TockoabKy M 3CTpasnol, U TECTOCTEPOH AOCTUTAIOT MHMKA B CEPEANHE LIUKIIA, TEOPETUUYECKU
OAMH W3 HHUX WJIK 00a CTepOMAa MOTYT OBITh OTBETCTBEHHBI 32 IMHK CEKCYaJbHOTO BJICYCHHUS Y
KEHILUH B cepeauHe mukiaa. OmHako, 3CTpanoN JIEMOHCTPUPYET ropa3io Oojee BhIPAKEHHBIN U
Oojsee KOPOTKHMI MUK B CEepelMHE IMKJIAa, YeM TeCTOCTepOH. Tak, YPOBHU IUPKYJIHUPYIOIIETO
acTpaauona yBenuuuBarotcs Oosee yem Ha 800% B TeueHme 3—4 HEH B cepenuHE IUKIIA, TOTIA
KaK YPOBHH LIUPKYJIUPYIOLIETO TECTOCTEPOHA BO3pacTaroT npuMepHo Ha 150% B Teuenue 6—8 nuei
[28-29].

Tonpko oOmHa TpeTh LMPKYJIUPYIOLIETO TECTOCTEPOHA SBISAETCS PE3YJIBTATOM MPSAMON
CEeKpelMH SUYHUKOB M HAJANOYEYHUKOB; OCTAJIbHBIE JBE TPETH BO3ZHUKAIOT B pe3ysibTare
nepudepruyecKoil KOHBEPCHUU TMPEAIIECTBEHHUKOB, BKIIOYas eibTa-4-aHapocTeHnuoH (A4) u
DHEA, B TKaHsX, HE NPOAYLHPYIOIIUX CTEPOMIbl. TecTOCTEpOH MpeBpallaercs B ACTPagUON C
MIOMOIIBIO apoMarasbl U B auruaporectoctepod (I'T) ¢ momompio 5-anbda-peaykrazbl B TKaHAX-
MUIIEHSX, a TaK)Ke Ha nepudepuu (B OCHOBHOM B )KMPOBOW TKaHU).

YeTko yCTaHOBJIEHHBIX MMOKAa3aHUN K TepamuM IMpernapaTaMy TECTOCTEPOHA I )KEHILIUH HET.
Tem He MeHee, Bpaull JAECATUICTUAMU JICUMIIU KEHIIMH TECTOCTEPOHOM C I1eJIbI0 O0IeryeHus psjaa
CHUMIITOMOB, CBSI3aHHBIX C 1€(UIIUTOM aHPOTEHOB.

[lokazaHueM K TPUMEHEHMIO I[IpEenapaToB TECTOCTEpPOHA, IO MHEHHUIO, OKCIEPTOB
MextyHapoqHOro oOIiecTBa MO MEHOIay3e M OHJIOKPUHHOIO COOOIIECTBA SBISIETCS JAMArHO3
TUIMOAKTUBHOTO paccTpoiicTBa monoBoro BiueueHus (HSDD), kotopsiil Bkiroyaet B celst 000 u3
CJIEAYIOIIUX CUMIITOMOB IIPOIOJIKUTENBHOCTBIO HE MeHee 6 mecsnes [30]:

1) oTcyTCTBHE MOTHBAIlMM K CEKCyaJlbHOM aKTHMBHOCTU JHOO M3-3a CHM)KEHUS/OTCYTCTBUS
CIIOHTAHHOTO eJlaHus (CeKcyallbHble MbICIU WK (aHTa3uu), TM00 H3-3a CHHXKEHUS/OTCYTCTBUS
OTBETHOM pEaKIUM, OTCYTCTBUE JKEJIaHWA M DBPOTUYECKUX CHUTHAIOB U CTUMYJSALUM WIN
HECIOCOOHOCTD MOJIEP’KUBATh JKETaHNE HITH MHTEPEC TOCPEICTBOM CEKCYaJIbHON aKTUBHOCTH;

2) moTeps KeJlaHUsl WHULUUPOBATh MOJOBYIO0 aKTUBHOCTh WJIM Y4YacTBOBaTh B HEW, BKIIIOYAs
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MOBEJICHUECKUE PEAKIMU, Takue Kak u30eraHue CHUTyaluil, KOTOpble MOTYT TPUBECTH K
CEKCYaJIbHOW aKTUBHOCTH.

Kpome TOro, 3tu nposiBiIeHUs ITOJDKHBI COIPOBOXKIATHCS «KIMHMYECKH 3HAYUMBIM JIMYHBIM
CTPECCOM, KOTOPBIM BKIIIOYAET Pa3oyapoBaHUE, IOpPE, BUHY, HEKOMIICTEHTHOCTb, IOTEPIO, MEYaIIb
WK OECIIOKOMCTBOY.

CrnenoBarenbHo, TpU HaJIU4YMM TOpaBuwibHOro auarHoza HSDD, mnocne mnomydeHus
MH(GOPMHUPOBAHHOIO COIIACUSl OT MAlUEHTa, MOXXHO MpPEUIOKUTh WHAWBUIYAIbHYIO TEpAaIluio
TECTOCTEPOHOM B T€YCHHE 3—6 MECSLEB C LEIbI0 JOCTHKECHHS CPEIHETO YPOBHSA TECTOCTEpOHA. B
CYLIECTBYIOIINX PEKOMEHIALUAX YKA3aHO, YTO NIPU OTCYTCTBUU SBHOTO YJIyYLICHHS] CaMOYyBCTBHS
WINA TIPU BBIPAXKEHHBIX MOOOYHBIX d((eKTax, NCIOIH30BAHUE TECTOCTEPOHA CIEIYeT MPEKPaTHTh
panee nomyrona [17].

[epsun b. b., I'enbdang M. M. eme B 1985 r nmpoBenu ogHO M3 HamOoJjee TMOJHBIX, HA
CETrOAHSIIIHUM JEeHb, MCCIENOBAaHUN Y(PPEKTUBHOCTH TEpalMKM CTPOTEHOM U TECTOCTEPOHOM JUIS
YAYYIIEHHUS] CEKCYyallbHOTO (PYHKIMOHUPOBAHMS Y JKEHIIWH B MOCTMEHOIMAy3e. ABTOPBHI HAa3HAYMIN
JICUEHUE TOJIBKO J3CTPOr€HOM, JIEYEHHE TOJIBKO TECTOCTEPOHOM, 3CTPOT€HOM B COYETAHUU C
TECTOCTEPOHOM MWK Ianedo 53 XUpYpruyeckHMM S>KEHIIMHAM B MEHONay3e, cpasy Iocie
OBapUIKTOMHUU. ABTOPBI OOHAPYKUJIM, YTO YPOBHHM CEKCYaJIbHOTO >KEIaHUs, OLlEHUBAEMbIE CaAMUM
KEHIMHAMU, HE pa3IMyaIiCh MEXAY I'PYNIaMU JEYEHUs TOJIBKO TECTOCTEPOHOM U 3CTPOTEHOM B
COYETAaHUMU C TECTOCTEPOHOM, M 4YTO 00€ CXEMbl JICUEHUS YBEIMYMBAJIN CEKCYaJbHOE JKEJIaHue
Oosiblile, YeM JICYEHHE TOJBbKO 3CTPOreHoM Wi Iutanebo. Takke He ObLIO KIMHUYECKH 3HAYMMOM
pasHULBI B OLIEHKE YPOBHEH CEKCyaJIbHOTO JKEIaHMsl MEXIy TpyNIaMH TEpalnuHd TOJIBKO
ACTpOreHaMu U rpynmoit mianedo [31].

B npyrom uccnenoBanuu ®netep U cOaBTOPbI BBOAWIM KEHILMHAM 3CTPajnoIia BajepaTr Kak
OTACJIBHO, TaK M B COYETAaHUM C IPONHUOHATOM TecTocTepoHa 50 KEHUIMHAM B XUPYPru4ecKon
MeHonay3e. Pe3ynabraTbl MccieoBaHUS MOKa3aiM, YTO CEKCyallbHOE KeJlaHHE BO3POCiIO B 000MX
CllydasX II0O CpPaBHEHHMIO C MCXOAHBIM YPOBHEM, HO KOMOWHHpOBaHHas Tepamnusi Oblia Oosee
3pQEeKTUBHOI B 3TOM OTHOIICHWH. McciemoBareny MPEaNONIOKMIA, YTO TECTOCTEPOH MOXKET
MOBBIIATH 3((HEKTUBHOCTh TEPANUU HU3KUMH JI03aMHU SCTPOT€HOB B MOCTMEHoMay3e [32].

B nBoiiHOM  ciemoM  paHIOMHU3UPOBAHHOM  KOHTPOJUPYEMOM  HCCIIEJOBAHUH,
omybnukoBaHHOM B HoBoM Awnrmumiickom Memumnuackom Kypuane B 2008 romy, TecToCcTEepoH
MPUMEHSUIN Y KEHIIUH B MOCTMEHOMNAy3€ B OTCYTCTBHUE CONYTCTBYIOLIEH TEepamuu 3CTPOreHamH.
ITpodeccop JleBuc u coaBTOphl NPUMEHSUIN MpenapaTrbl TECTOCTEPOHA B JIByX Pa3HBIX JTO3UPOBKaX
(150 m 300 MKr/meHsp) B BHJE TPaHCAEPMAJBHOIO IJIACThIps y 814 KEHIIMH B MOCTMEHOIIAy3e,
KOTOpblE€ HE HCIOJB30BaIM 3CTPOTE€HOBYIO Tepamnuio. D(PPEeKTUBHOCTh TEpanuu OLICHUBAJIU Ha
npotsbkeHuu 24 Henmenb, a 0€30MacHOCTh B TEUYEHHE 52 HeAelb. YYacTHUI[ OCMaTpHBAIIH,
IIPOBOJIMIIN UCCIIE0BAaHMS TOPMOHAIBHOTO (POHA, MHCTPYMEHTAJIbHbBIE UCCIIe0OBaHMs Ha 6, 12, 24,
36 u 52 Henmemsax. Ilocne mepBoro roga JieueHUs KEHIIMHAM OBUIO MPEUIOKEHO IMPOAOJDKEHUE
Tepanuu enie Ha rof. M3mepenue 3¢(HEeKTUBHOCTH Tepanuu ObLIO OCHOBAHO HA JIAHHBIX OTUYETa B
©KEHEJCNbHOM YpHaJle CEKCyaJlbHOW AaKTUBHOCTH, INKaJle JUCTpecca U Npoduiae KEHCKOH
cekcyanbHOU (yHKuuu [19].

B o0mieii cnosknoctr 589 yuactHu (i 72%) 3aBepLIniiv S2-HeAeNbHbINA KypC JICUSHUS UITH
MPOLIJIM KOHTPOJIBHBIM BU3UT Ha 52-0M HeJene MOCie NPEKPAIleHHOTO paHee mnpuema. ABTOPBI
COOOIIMIIN, YTO TPaHCIAEepPMabHbIN macTeiph ¢ TectocTepoHoM (TTII) ¢ no3upoBkoit 300 MKr/neHb
3HAYUTEIBHO YBEJIWYMBAJI CEKCyaJIbHOE JKEJlaHWEe Kak Ha 8-Mu, 12-Tu, Tak ¥ Ha 24-HeAeIbHOM
JICYEHUH TO CpaBHEHMIO ¢ Manebo. MHTepecHbIM SBISETCS TakKe 3asABIEHUE aBTOPOB, YTO
TpaHCAepMalbHbIM miuacTeipb ¢ 150 MKI/CyTKM He TOBBIIIAN (PU3HOJIOTHYECKHE YPOBHU
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UPKYIUPYIOMEro TecTocTepoHa (> 50 HI/T) M He yBEIMUYMBAJI CEKCyallbHOE JKEJaHWE 4Yepe3
12 Henenb OT Havalla JICYEHHs,, HO OTMEUAJIOCh YBEIMYEHHE CEKCYaJIbHOTO KelaHus udepe3 24
HEZIeNU OT Hadajia Teparuy Mo CpaBHEHMIO ¢ Tuiane60. I (HeKTUBHOCTh Tepanuy CyIIeCTBEHHO He
OTIMYaNach MEXIY >KCHIIMHAMHU, HaXOJSIIIMMHCS B €CTECTBEHHOW MEHOMay3e, U >KCHIIMHAMH B
XUpypruueckoil Mmenonayse. 13 464 xeHimuH, 3aBepIIMBIINX KypC JIEYEHUSI B T€UEHUE 52 HENEINb,
179 cornacunuch MPONODKUTH JIeUeHUE, HA3HAYCHHOE CIy4YaliHbIM 00pa3oM, elle B TeYCHHE TO/a,;
132 genoBeka 3aBepumin 104 Hepenu Ha3HaueHHOW Tepanuu. He OBLIO OTMEUYEHO KIMHUYECKH
3HAYMMbIX M3MEHEHHI MoKa3arenell *XU3HEHHO BaXKHBIX (YHKUUN, Beca, OMOXUMHYECKUX HIIU
remMaTroJIorH4eckux nokazarene 1o 104 Henenu. YpOBHHM aHIPOI€HOB B CHIBOPOTKE B TEUECHHE
Mepuojia MPOUICHHUS] CYHIECTBEHHO HE OTIMYAIUCh OT ypoBHEW B 1 ron. Y OQHOHN >KEHILUHBI,
nonyyaBiieir 300 Mkr Tecroctepona B Teuenue 104 Hemenb, cmycTs 3 Mecsilia MOCJIE OTMEHbI
Tepanuu, Mpu Momouu mammorpaduu, OblT OOHApYXeH WHGUIBTPUPYIOUIMI MPOTOKOBBIN pak
MOJIOYHOM JKene3bl (MaMMorpamMma Ha 52 Henese Oblia HopMaibHOK). [loBBIIIEHHBIN pOCT BOJIOC,
HaOII0aeMblii BO BpeMst MCCIIeIOBaHNUs, He ObLI CYIIECTBEHHO CBSI3aH C MOBBIIIEHHBIMU YPOBHAMU
TECTOCTEPOHA B CBHIBOPOTKE. OJTO SBJICHHE MOXET OBITh OOYCIOBICHO WHIMBUAYAIbHOU
YYBCTBUTEJIHLHOCTBIO PEHENTOPOB K ACHCTBHIO TecTocTepoHa. HecMoTps Ha ywalieHue pocta
BOJIOC, XCHIIUHBI, nody4aBimue 300 MKI TeCTOCTEpOHA B JIeHb, HE Yallle MpeKpallaif Teparuio,
YeM JKEHIIMHBI W3 Jpyrux Trpynn. Yacrora Apyrux aHIPOTEHHBIX HEXKETATEeNIbHBIX SBIICHUMA
(yrpeBas cbIllb, OTPYOCHHE TOJIOCA, AJIONEIMH) OBUIM CXOXKH BO BCEX TpEX TPYIIax U ObLIH
OLICHEHBbI Kak Jerkue. Takke He ObUIO yOeAMTENIbHBIX JO0Ka3aTelIbCTB, CBUACTEIHCTBYIOLIUX O
HAKOILJICHUH KOHIICHTPAIlMU CBOOOJHOTO WJIM OOIIEro TeCTOCTepOHA B TE€UCHHE S52-HEIEeNbHOTO
nepruoja MCCIEeIOBaHUS WM BO BpeMs MpomJieHHus wuccienoBaHus. KoHIeHTpamuu rioOysuHa,
CBSI3BIBAIOIIETO ITOJIOBBIE TOPMOHBI, CBOOOTHOTO M OOMIET0 ACTPAAMONia U ACTPOHA HE BBHISBUIA
YEeTKOM KOppEeNAlud B MU3MEHEHUHU BO BpeMeHHU. KoHIeHTpanuu cBOOOIHOTO TeCTOCTepoHa Ha 52
Hezene B rpymnie, nonydasiiei 300 MKT TeCTOoCcTepoHa B JA€Hb, OKA3aJIUCh 4yTh 00Jiee BEHICOKHMMH T10
CPaBHEHHIO C pe(epeHCHbIM JMana3oHOM [UIsl JKEHIIMH B IpeMeHonayse 10 49 ier, Ho
NPUOTU3UTEIFHO COOTBETCTBOBAJIM CPEJHEMY YPOBHIO /ISl KEHIMH B Bo3pacTe oT 18 1o 24 ner. Ha
CErOAHAIIHUI JIeHb JAHHOE HCCIEAOBAHME OCTAETCS €AMHCTBEHHBIM, B KOTOPOM >KEHIIMHAM B
MIOCTMEHOIIay3€ BBOAWIN (PU3HOIOTUYECKUI TECTOCTEPOH B OTCYTCTBHE COIYTCTBYIOIIEH Teparnuu
acTporeHamu [33].

Eme B ceMu oOnyOlIMKOBaHHBIX  HMCCIEAOBaHUSAX (3CTPOr€H B  CPaBHEHHH C
ACTPOreH+TECTOCTEPOH) aBTOPHI MPUMEHSIIM TECTOCTEPOH B BUJE TPAHCACPMAIBHOIO IUIACTHIPS U
1anedo KeHIMHAM B TOCTMEHOIIay3€e, KOTOpPbIEe UCIOIb30BaIM ACTPOTCHOBYIO TE€PAIUIO, HO ObUIN
He ynoBieTBopeHbl et [18, 20, 34-38]. [lo pesynbraTam miecTd U3 JaHHBIX CeMH PabOT OBLIO
BBISIBJIEHO, 4TO Jo00aBneHue 300 MKr TecTOCTepOHAa B BHUJAE TPAHCAEPMAIBHOTO IUIACTBIPS K
COOTBETCTBYIOILIEH CXEME IpPHUEMA 3CTPOr€HOB 3HAYUTEIBHO YBEJIMUYMBAJIO CEKCYaJbHOE XKEJIAaHUE
KEHILMH 110 CPaBHEHHIO C Iare0o. X0Td aBTOPHI U OTMEYAIOT, YTO JaHHAsl JO3UPOBKA MPUBOIUT K
cynpadu3noIOrHYeCKUM YPOBHSIM ITUPKYIUPYIOINIETO TECTOCTEPOHA B KpoBH (Oosee S0 HI/m).

Taxxe cTOUT OTMETUTH, uUTO J00aBJIeHHE TecTocTepoHa B n03e 150 MKr/cyTku, dYTO
COIIPOBOXK/IAETCsl (PU3MOIOTMYECKON KOHIIEHTpalueil TecroctepoHa B KpoBU (MeHee 50 HI/mn), He
MPUBOMIIO K 3HAUMMOMY YBEITUUCHUIO TUOUIO 110 CPABHEHHUIO C KOHTPOJIBHON TPYTITON.

Bo3moxHO, 371€Ch HMeeT MecTo TOT (DaKT, 4To Ha JaHHBIH MOMEHT HE CYIIECTBYET TOYHBIX
JMarHOCTUYECKUX KPUTEPUEB U METONIOB OIpeAeNIeHUs] TEeCTOCTEpOHA Y KEHIIUH. besycinoBHO,
OTPaHUUYEHUE METONOB JUArHOCTUKU CBSI3aHHO C TEM, YTO YpPOBEHb TECTOCTEPOHA Yy >KEHIIUH
ropa3io HIXe, 4eM y MY>KYMH. V3BECTHBIM SIBISETCS Takke TOT (PaKT, UTO JaXe Yy MYKYHUH
Olpe/ieJIeHNe ypOBHS TECTOCTEPOHA OJHUM U3 CaMbIX pacCHpOCTPAHEHHBIX  METOJIOB
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(paIMOMMMYHHBIN aHaIKW3) UMEET BBICOKYIO MOTPEHIHOCTh. B HMKHUX pedepeHcax auamnasoHa
YPOBHSI TECTOCTEPOHA 3Ta MOTPEIIHOCTh HanboJIee BBICOKA.

Taxke ypoBeHb TECTOCTEpOHA B IJIa3ME€ MOXKET HE OTPa)kaTh KOPPEKTHO €ro YPOBEHb BHYTPHU
KJIETOK OpraHOB-MHUIIEHEH [0 TMPUYMHE BO3MOXKHOCTU €ro CBSI3bIBAHUS C IVIOOYJIHMHOM,
CBSI3bIBAIOLIMM I10JIOBbIE TOPMOHBI.

[IpoGneMbl B OMNpeneNeHnH TOYHOTO YPOBHS TECTOCTEPOHA Yy KEHIIMH U OTCYTCTBHE
MOHUMAaHUS TpaHUll pedepeHCHBIX 3HAYEHU B PYTHMHHON BpayeOHOI MpakTHKe HE MO3BOJIET C
TOYHOCTBIO BBISIBJISITH B3aUMOCBSI3b  MEXKIY KIMHHUYECKHUMH MPOSBICHUSIMH CEKCyaJbHOU
TUCYHKIMH Y KEHIIUH U KOHLIEHTpalMel TeCTOCTEPOHa.

OnHako, MO MHEHUIO MHPOBBIX OKCIIEPTOB, pEUICHHEM JaHHOW TPOOJIEMBl SBISAETCS
M3MEpPEHHUE YPOBHS TECTOCTEPOHA (M APYTMX CTEPOUIHBIX TOPMOHOB) KaK y MYXKYUH, TaK U Y
KEHILUH BBICOKOTOUYHBIM METOJIOM XPOMAaTO-MacC-CIIEKTPOMETPUU M BHEIPEHHE STOr0 METoJa B
KJIMHUYECKYIO MPAKTUKY KaXKJ10ro Bpaya [39].

[locne cexpeunn simuek HeOOJbIIASL YaCTh TECTOCTEPOHA MOABEPracTCsl aKTUBALUM 10 JIBYX
OMOaKTHBHBIX MeTa00INTOB, ScTpaaunona u JI'T, B To BpeMs: Kak OCHOBHAs 4acTh CEKPETHPYEMOTO
TECTOCTEPOHA TMOABEPraeTCsl MHAKTUBAIMU MeueHouHou ¢azoii [ u Il Mmetabonu3ma 10 HEAKTUBHBIX
OKHCJICHHBIX 1 KOHBIOTMPOBAaHHBIX METAOOIMTOB Il MOYEBOM M/WiK OuiIMapHoi skckpennn [40].

[lyte muBepcUdUKAIMU JEHCTBUS TECTOCTEPOHA IMO3BOJSET TECTOCTEPOHY MOIYJIMPOBATH
CBOM OMOJIOTHMYECKUE BIUSHHS 4epe3 estrogenic BIMSHHUSA KOTOPbIE YacTO OTIMYAIOT OT BIUSHHUNA
aH/JporeHa MOCPEAHNYAHHBIX MPUEMHBIM yCTpoicTBOM. [lyTh muBepcudukanmum, XxapakTepHbIi As
KOCTE€H M TOJOBHOTO MO3Tra, BKIIOYAeT MPeoO0pa3oBaHHE TECTOCTEPOHA B ACTPaaAuoN (pepMeHTOM
apoMaTa3oi, KOTOPBIH 3aTeM B3amMOJeicTByeT ¢ Opc o w/minu 3. HakoHen, myTh MHaKTHUBAIUU
MPOUCXOIUT TJIABHBIM O0pa3oM B MEUEHH C OKHCICHHEM W KOHBIOTalued ¢ OMOJIOTHYeCKH
HEAaKTUBHBIMH METAa0OIMTaMU, KOTOPBIE BBIBOJSATCS IEYEHBIO B JKETYb M TOYKOW B MOYY
(Pucynoxk 1) [40].

e ——
Gn¢RH Pathwas of Testosterone Action

LH Amplification pathway
l (prostate, skin)

Testosterone
5-7 mg/day

Estradiol

. conjugation Diversification pathway
D b o (brain, bone)

Inactivation
pathway

Pucynok 1. [Tyt auBepcudukaimu neiictBus recrocrepona [40]

HexkoTtopele TpaJWLIMOHHBIE MPERYNPEXKACHUS O PUCKAX JICYECHUs AHAPOTCHAMH, KOTOPBIE
MOSBIISIIOTCA B Oosiee crapodt MH(pOpMalMU O MPOIYKTE, MO-BUIUMOMY, PEIKO MM HHUKOIZA HE
HaOIOaloTCd B COBPEMEHHOW — KIMHHMYecKoM  mpakTtuke. [IpumepoM 3Toro  sBisieTcs
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TUMEePKATbIUEMHs, TIEPBOHAYAIBHO ONKMCAHHAS BO BpeMs (papMakoIOrHuecKkoil aHAPOTEHHOU
Tepanuu MPOTrPECCUPYIOIIETO paka MOJOYHOM JKele3bl ¢ MeTacTa3aMu, XOTs IpsiMasi MpUYHHHAs
CBSI3b HE ObLJIa XOPOILIO YCTAaHOBJIEHA, HO 00 3TOM He cOOOIIAIOCH MTPH MCIIOIb30BAHUN aHPOT€HOB
[0 JIpYrUM TMOKa3aHUsIM. TOYHO TaK >K€ Ieperpy3ka XUAKOCTBIO H3-3a HATpUsi U 3aJePiKKU
JKUJKOCTH U3-32 CEPJICYHOM WM MOYEYHOM HEJOCTATOYHOCTH WJIM TSKEJIOW THUIEPTEH3UU
BCTPEUACTCS PEIKO ¥, BEPOSITHO, OTPAHUYMBACTCS (DAPMAKOIOTHUECKON Tepanueil aHaporeHaMH B
BBICOKMX JI03aX, TOTJa Kak KOHTPOJIUpPYEMble KIMHUYECKUE HCIBITAHUS IOKA3bIBAIOT, YTO
aHAPOTeHbl MOTYT YIYULIUTh CEPACUHYIO (DYHKIIMIO U KaueCTBO JKM3HH, a HE OKa3bIBaTh BPEIHOTO
BO3JICHCTBUS Y MY>KUMH C XPOHUYECKON CEPACYHOM HEN0CTAaTOUHOCThIO [40].

AHJIPOTEHBI CIMOCOOCTBYIOT TOJICPKAHUIO CTPYKTYphl W (PYHKIIMM MOYEIOIOBON TKaHU.
D¢ dexTsl aHAPOTEHOB MOTYT OTIMYAThCA OT APQPEKTOB ICTPOTCHOB HIM MOTYT JOMOJHSTH
ACTPOTreHHOE AeHCTBHE. AHIPOreH-MOCPETHUK MEXaHU3Mbl BKJIIOYAIOTCS B MOJIHOE UM YaCTUYHO
pa3pelieHue MO4enoJIOBOro CHHAPOMA CUMIITOMOB MEHOIIAy3bl Y JKeHIIHH [41].

Transcriptional
Complex

Receptor -
Dimerization Gene Transcription

| mRNA

@ — l Translation
D ‘q g’gﬂg% tional Androgen-Responsive Protein Products

Change Enzymes, Growth Factors, Structural Proteins, etc.

}

TROPHIC AND FUNCTIONAL EFFECTS

Vestibule Pelvic Floor

Clitoris Muscles/Ligaments

Urethra 2 Bladder
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Pucynok 2. Knaccuueckuit MexaHu3M J€WCTBUS aHIPOr€HOB depe3 BHYTpHKIeTOUHbIH AR [41]

Ha Pucynke 2: AR = annporennsiii peuentop; ARE = snement angporen-orsera; DHT =
muruaporectoctepoH; HSPs = Genku TemoBoro moka; T = TecTocTepoH.

AH/IporeH3aBUCHMBbIE OEJIKOBbIE MPOIYKTHl OKa3bIBAIOT Tpo(puUYecKoe BO3JCHCTBHE Ha
pa3iIuYHble TKAaHU MOYEnoNoBoi cuctemsl (PucyHnok 2) [41].

HccnenoBanne HU3KOI03UPOBAHHON TEpanuy TECTOCTEPOHOM MOXKET ObITh PACCMOTPEHO IS
THIATEJIbHO OTOOpaHHBIX >KEHIIMH B mnoctMmeHonay3ze c¢ ['CHJ, eciu npyrue ¢akropsl,
CIOCOOCTBYIOIINE CEKCYalbHON AUC(YHKIMU, ObUIM afeKBaTHO ycTpaHeHbl. OHAKO MaIlMEeHTKU
HYKJAIOTCS B TILATEIIBHOM KOHCYJIBTUPOBAaHUH B CBSI3U C OTCYTCTBHEM JIOJTOCPOYHBIX JAHHBIX O
0€30IIaCHOCTH, M PEKOMEHAYETCs TIATelNbHOE KIMHMYECKOE M JIaOOpaTOpHOE HAOIIOJCHHME 3a
ATUMHM JKEHIIMHAMHU, 4TOOBI U30€KaTh CynpadHu3n0I0rH4ecKoro 103upoBanus [42].

B uccnenoanun [43] crparerus noucka noiayuywia 46 oT4eToB 0 36 paHIOMHU3MPOBAHHBIX
KOHTPOJIMPYEMBIX HCCIEN0BAaHUAX, BKIoyaronmx 8480 yuacTHukoB. Mera-aHanu3 IMokasal, uTo,
sctporeH, C unu 6e3 mporecrareHa, TECTOCTEpOHA 3HAUUTENBHO BO3pocia MoJjioBast (YHKIIHS,
BKJIIOYAsi IOJIOBbIE YacTOThl cOObITHH (MMeercss B Buay pasnuua 0,85, 95% [du 0,52 K 1,18),
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MOJIOBOE BJI€UEHUE (CTaHAapTU30BaHHAs cpeanss pasHuna 0,36, 95% Ju 0,22 mo 0,50),
yIOBOJBCTBHE (cpenmHsiss pasHuna 6,86, 95% Jlu or 5,19 nmo 8,52), BO3OyxkIeHHE
(cranmaptusupoBaHo cpennsas pasuuna 0,28, 95% Ju or 0,21 mo 0,35), oprasm
(cranmaptusupoBaHHast cpennsas pasnuna 0,25, 95% [Ju or 0,18 nmo 0,32), OT3BIBUMBOCTH
(cranmaptusupoBanHas cpenuss pasnHuna 0,28, 95% Ju 0,21 no 0,35), a Takke camoOleHKa
(cpennsist pazauna 5,64, 95% Jlu ot 4,03 1o 7,26) u CHMKEHUE CEKCYalbHBIX MpoOiieM (CpemHsis
pasuuna 8,99, 95% du ot 6,90 no 11,08) u aucrpecc (cTaHIapTU3UPOBAHHBINA CPEIHAS pa3HUILIA —
0,27, 95% Ju ot —0,36 10 —0,17) y >KEHIITUH B TOCTMEHOIAY3€.

YcraHoBieHO, 3HauuTenbHOE YyBennueHue konnuectsa JIIIHII-xonecrepuHa m cHukeHue
KoJuuecTBa obmero xonecrepuna, JIIIBII-xonecrepuH u TpUIIHLIEPHIBI HAOMIONAIUCH TPU
MepopaJIbHOM BBEJEHUU TECTOCTEPOHA, HO HE MPHU MEPOPATLHOM BBECHUHU (HAIIPUMEDP, C TOMOIIBIO
TpaHCIEPMAJILHOTO IJIACTBIPS I Kpema).

OOmiee yBenuueHue Beca ObLIO 3aUKCHPOBAHO MpPU JICUEHUM TecToCcTepoHOM. He ObLio
COOOIIEHO O BIMSHUM TECTOCTEPOHA HA COCTaB Telld, OMOPHO-IBHTaTEeNbHBIM ammapar Wiu
KOTHUTHUBHBIC TTOKA3aTEIH, XOTS YHUCIIO KEHIIUH, MTPEAOCTABUBIINX JAHHBIC JUIsl 3TUX PE3yJIbTaTOB,
6bU10 HeOONMbIIMM. TecToCcTepoH ObLT CBSI3aH CO 3HAYUTEIHHO OOJNbIIEH BEPOITHOCTHIO TOSBICHUS
MPBIIIEH U POCcTa BOJIOC, HO HUKAKUX CEPhE3HBIX MOOOUHBIX SBJICHHM 3aMKCHPOBAHO HE OBLIO.

B wuccnemoBanuum [43] cnmemaH BBIBOJ, YTO TECTOCTEPOH 3(D(EKTUBEH I JKEHIIUH B
MMOCTMEHOMNAy3€ C HU3KUM CEKCYaJbHBIM JKEJIaHWEM, BBI3BIBAIOIIUM JUCTPECC, MPUYEM
MPEMOYTUTENFHBIM SBISICTCS BBEACHHE HE OPAJbHBIMHU MYTSAMH (HampuUMep, TpaHCAEpPMallbHOE
MpPUMEHEHHE) U3-3a HelTpanpbHOro jaunuaHoro mpoduns. BrausHue TecTtocTepoHa Ha
WHIVBUAYyATbHOE OJIarornoirydne, OMOPHO-IBUTATCIBHBIA armapar U KOTHUTUBHOE 3JI0POBBE, a
TaKKe JOJITOCPOYHYIO 0€301acHOCTh TPEOYIOT JATBHEUIIIETO U3YICHHUS.

Bv1600wb1

JKeHILuHBI NPOI0JIKAOT ObITh CEKCyalIbHO AKTUBHBIMM B IIEPUOJ] TOCTMEHONIAY3bI, HECMOTPS
Ha BbBICOKMI ypOBEHb CEKCyaJIbHOM HEYIOBJIETBOPEHHOCTH, C LEJIbI0 TMOAJEpPKaHUA U
rapMOHM3AIMU OTHOLIEHHH C TAPTHEPOM.

Psan uccnenoBanuit nemoHcTpupyeT 3()(EKTUBHOCTh TEpalmMM TECTOCTEPOHOM B JIEUYEHUHU
HKEHCKOM CeKcyaJlbHOM OUC(QYHKIMM B MOCTMEHOIAy3e Kak B KaueCTBE MOHOTEpanuH, Tak U B
cocTaBe KOMOMHHUPOBAHHOM 3aMECTUTENBHON TOPMOHAJIBHOM Tepanuy (B COYETaHUU C ICTPOreHaMHU
U TIPOTECTUHAMM).

Hcnonp30BaHne TOPMOHAJIBHOM TEpalMM IpenapaTaMM TECTOCTEPOHA B J03HPOBKE
300 MKI/CyTKH 3HAYUTENBHO YIyUIIano CEKCyalbHYI0 (DYHKIIMIO U YMEHBINAJIO YPOBEHb CTpecca y
KEHILMH B MEHOIIAy3€, YBEINYUBAJIO KOJUYECTBO Y/IOBJIETBOPUTEIBHBIX CEKCYaTbHBIX AMHU30/0B IO
CPaBHEHHMIO ¢ TU1ae0o.

HeoOxonumbl  AONOJIHUTENbHbIE JaHHbIE JUISI OLEHKH JIOJTOCPOYHOM 0e30MacHOCTH
WCIIONIb30BaHUSl IIPENaparoB TECTOCTEPOHA Yy JKEHUIMH B IIOCTMEHONAy3e C MpHU3HAKaMu
CeKCyaIbHOM TUC(YHKITIH.
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Annomayus. OCTEONopo3 — XPOHUYECKOE METa0oIMuecKoe 3a00JeBaHNe KOCTHOW TKaHW,
XapaKTCpU3yromeecss CHUKCHHUEM KOCTHOH INIOTHOCTH U HAapyImICHUEM MUKPOAPXHUTCKTOHHUKHU IO
BJIMSIHUEM I€HETUYCCKUX U SMUTEHETHYECKUX (DAaKTOPOB, UTO JENACT KOCTh XPYIKOH U YBEITHUNBACT
puck mnepenoMoB. OIHAaKO TOYHBIM MEXaHHU3M pa3BUTHUS OCTEONOpO3a OO0 KOHIIA He siceH. B
KHIICYHUKE YCJIIOBCKA XUBYT COTHU TPUJUIMOHOB MHUKPOOPraHHM3MOB, IMOAACPKHUBAIOIIUNX TCCHBIC
CUMOMOTHUYECKHE OTHOIIEHUS C OpraHnu3MOM XO034dHMHa U €TI0 3J0pPOBLE. C Pa3BUTHEM COBPEMCHHBIX
w1aThopM CEKBEHUPOBAHUS TMOSBISICTCS BCE OOJBIIC JIOKA3aTeIbCTB TOTO, YTO KHINEUHBIN
MHUKPOOMOM MOXET WIrpaTh BaXKHYIO pOJIb B MeTabomu3Me KOCTHOW TKaHW. JlaHHBIA 0030p
JIUTCPATyphbl  IMOCBAILICH aHaJIN3y IMAaTOrCHCTHUYCCKUX MCXAHHM3MOB  Y4YaCTUA MI/IKpO6I/IOTI)I
KHIICYHUKAa B PA3BUTHU OCTCOIIOPO3a W BO3MOXHBIX TCPAlICBTUYCCKUX CTpaTeFI/Iﬁ C y4JaCTuEM
MPOOMOTHUKOB, TPEOMOTHKOB, AHTUOAKTEPHAJIBHBIX IPENapaToB, JHUEThI, HAMpaBICHHBIX Ha
yYBEJIMYEHUE KOCTHOM MIOTHOCTH.

Abstract. Osteoporosis is a chronic metabolic disease of bone tissue, characterized by
a decrease in bone density and microarchitectonic disorders under the influence of genetic and
epigenetic factors, which makes the bone fragile and increases the risk of fractures. However,
the exact mechanism for the development of osteoporosis is not fully understood. Hundreds of
trillions of microorganisms live in the human gut, maintaining a close symbiotic relationship with
the host's body and its health. With the development of modern sequencing platforms, there is
growing evidence that the gut microbiome may play an important role in bone metabolism. This
literature review is devoted to the analysis of the pathogenetic mechanisms of the involvement of
the intestinal microbiota in the development of osteoporosis and possible therapeutic strategies
involving probiotics, prebiotics, antibacterial drugs, and diet aimed at increasing bone density.

Knioueswvie cnosa: octeonopos, KueyHass MUKpOOHOTa, TPOOUOTUKH, TPEOUOTUKH, TUTAHUE.
Keywords: osteoporosis, intestinal microbiota, probiotics, prebiotics, nutrition.

Octeomnopo3 (OIl) — cucremHoe merabonuyeckoe 3a00JeBaHHE KOCTHOM TKaHU, KOTOPOE
XapakTepU3yeTCcsl CHIDKEHHEM KOCTHOM MacChl Ha eAWHHWIy o0beMa U  HapylleHHeM
MHUKPOCTPYKTYpPbl KOCTHOW TKAaHM, YTO YBEIWYMBAECT XPYNKOCTh KOCTEW M PHUCK mepenomMoB. C
ob6muMm ctapenuem HaceneHus: OIl cTan cepbe3HON METUKO-COIMAbHON MPOOIEMON Ui CEMbH H
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obmectBa B menoM. OIl mopaxkaer mpenctaBuTeneld 000MX IMOJIOB B JIFOOOM BO3pacTe, HO daIle
BCETO BCTPEYAeTCsl y KEHIIMH B MnoctmeHomay3e [1]. HacnencTBeHHOCTh, ypOBEHb T'OPMOHOB,
nuTaHue U o0pa3 >KM3HM TeCHO cBsi3aHbl ¢ maroreHe3oM OIL. DcrporeHsl, mapaTupeouIHBINA
TrOpMOH, BUTaMHH D, U ¢akTopsl BOCHAJCHHS SBISIIOTCS BaXXHBIMH DETYISITOPAMU KOCTHOTO
Metabonm3ma [2—4]. Tem He MmeHee, natorene3 OII Bce eme u3yyaercs.

B xumieuHuke uyenoBeKa JKUBYT COTHH TPWIIMOHOB CHUMOMOTHYECKHX Oaktepmil. Mx
pazHooOpa3ue U KOJMYecTBO Ooyiee 4eM B JECSTh pa3 MIpPEBbIINIAET OOIIee KOIUYECTBO KIIECTOK
yenoBeka. Ha ceromusimauii nenp 6onee 80% Mukpoopranu3moB HeusBecTHbl [5]. Kumneunas
MUKpPOOHOTa UMEET B3aMMOBBITOJJHOE CHMOMOTUYECKOE OTHOIICHHE C YeTIOBEYECKUM OPTraHU3MOM U
UTpaeT BXHYIO POJIb B MOAJCPKAHUHU €ro 310poBbsi. Korma 6ananc MUKpOOHOTHI KUIIEYHHKA U3-3a
OTpeeNIeHHBIX (DaKTOPOB HapyIaeTcsi, OPraHU3M CTAaHOBUTCS IOJBEPKEH TaKUM 3a00JICBaHUSAM,
KaK OXHUPEHHE, CaxapHbId JUaleT WK JaXe pak (Hampumep, KOJOpeKTaIbHbIA pak) [6—7]. EcTh
MIPEIITONIOKEHHSI, YTO MUKPOOHOTa KUIIEYHHKA TECHO CBSA3aHa C peryisuueil Mmetrabosin3mMa KOCTHON
TKaHH, XOTS MEXaHU3M TOJIHOCTBIO HE U3BeCTeH. bbicTpoe pa3BUTHE COBPEMEHHON MUKPOOHOIOTUN
CTIIOCOOCTBYET MOCTOSIHHOMY OTKPBITHIO HOBBIX KOMITOHEHTOB KHIIEYHOTO MHKPOOHMOMa YeJOBEKa,
910 naeT uHOpMAIMI0 O HOBBIX 3BeHbiXx maroreHeza OIIl [8]. Jlanublii 0030p JuTEpaTypsl
MOCBSIIIIEH AaHAllM3y B3aMMOCBA3M MexAy MuKpoouoTor kumeunuka u OIl, BO3MOXKXHOCTIX
npOoUIAKTUKY U TEPATUH HU3KOW KOCTHOW TUIOTHOCTH.

Ponv muxpobuoma xuweunuxa 6 namozenese 0cCmeonopose

MukpoOruoM KHIIIEYHHKA, YaCTO HA3bIBAEMBIM «BTOPHIM IO BEJIMYKMHE T'€HOMOM YEJIOBEKay,
MIPENICTABISIET CO00M Pa3HOOOpa3HOE MHKPOOHOE COOOIIECTBO, COCTOsIIEe U3 OaKTepHid, TPHOOB,
BHPYCOB W TpocTermux [9]. ¥ 310poBbIX JrOfeii MUKpOQIIopa, OpraHu3M U OKpY’Karomas cpena
BCETJla HAXOJATCS B CTaOMJIBHOM JMHAMUYECKOM PaBHOBECHH. BOJBIIMHCTBO MUKPOOPTraHU3MOB
HAXOIATCS B JKEIYIOYHO-KHUIIEYHOM TpaKTe, HO OHH, TeM HE MEHEe, BIUSAIOT Ha Pa3BUTUU
3a00J€BaHUl HE TOJNBKO MHIIEBAPUTEIHFHOTO TpakTa. VMeercs OOJbIIOE KOJMYECTBO NAHHBIX,
TOBOPSIIIMX O TECHOM CBS3M KUIIEYHOTO MUKPOOMOMA C KOCTHBIM METa0O0JIM3MOM U MHHEPAITHHBIM
0o0MeHOM B HOpMeE U IpH natosoruu [10-16].

PemonenupoBanue KOCTHOM TKaHM — 3TO JAMHAMHUYECKUH Tpolecc, CBA3BIBAIOIIMK JBa
mpoiiecca: Kocreoopa3zoBanue (0cTe06aacThl) U pe3opoumio (octeoknacTsl) [17]. M3BecTHo, uTO Ha
pazsutue Ol Bnusier MukpoOuom kumeunuka [ 10, 11-14, 18-20].

OcTteo0nacThl MPOUCXOAAT U3 ME3EHXMMAJIbHBIX KJIETOK CTPOMBI KOCTHOI'O MO3ra, OTBEYAIOT
3a KocTeoOpazoBaHHe, CHHTE3, MHUHEpalu3anuio KocTHoro marpukca [1, 18]. Ocreoxanbuux
W3BECTEH, Kak Mapkep co3peBanust ocreobnmactoB [19]. TlpoBomutcsi OosblIOoe KOJUYECTBO
UCCJIEJOBAHUNM C y4acTUEM MbIlIeH, JMIIEHHBIX KumieyHo Mukpoouotsl (GF) wmm wmbimei,
MOJyYaBIIUX AHTUOMOTHKH, JUIS CO3JaHHMs MoJeNell OTCYTCTBMS WM HapylleHUs (QyHKIUU
MHUKpOOMOMa KMILIEYHHKA U KOHTPOJIBHOW TPYMIBI ¢ HOPMAaJbHBIM MHUKPOOMOMOM, JJISl JIyYIIErO
MMOHUMAaHUS BIUSHUS MUKpOOMOMa KHUIIEYHHWKA Ha pa3Butue ocreomnopos3a. Uchida Y. et al. (2018)
0oOHapyKWJIU, YTO 10 CPAaBHEHHUIO C MEPBUYHBIMHU 0CT€00IaCTaMU, BbIIEIEHHBIMU U3 aJIbBEOJIIPHBIX
KocTel u cBoga uepena Mbimied GF, ocreobnacTbl Mbllied, HE COAEpXkAIIUX CHEHU(PUIECKUX
naroreHoB (SPF), skcnpeccupoBasiv 3HaYUTENBHO OOJIbILIE OCTEOKANbIIMHA, MIET0YHON (hocdaTassl
(ALP) u uncynunonono6Horo ¢akropa pocta-1./-II (IGF-I/IGF-II), B To BpemMs Kak COOTHOLIEHHE
octeonpoterepun (OPG)/aktuBarop perentopa nuranga NF-kB (RANKL) 6s110 cHmkeno [11]. B
UTOTe MJIOTHOCTh KOCTHOW TKHHU y Mblmiedt SPF Oblna Huxe, yem y mbimeit GF, uro ykasbiBaeT Ha
TO, MHMKpOOMOM KHIIEUHUKA OKa3blBaeT O0oJjiee CHIIBHOE pErylupylollee BO3JeHcTBUE Ha
octeoknacTel. M3ydast mbliieil ¢ cepnoBuaHo-kiaerouHoit anemueit (SCD), Tavakoli S. u Xiao L.
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(2019) nokazanu, uro st Mimeit SCD xapakrepHa O6onblias OakTepralibHas Harpy3ka KUIIEYHUKA
U KHILIEYHasi MPOHHUIIAEMOCTh, YTO MPHUBENIO K U3MEHEHHIO MUKPOOHOMA KUIIEYHUKA U CBSI3AaHHOMY
C HUM CHHKEHHIO KOCTHOM MacChl M HapyIlIeHU0 GPyHKIMU ocTeobnacToB [12].

Opnako Tmocie JIeYeHHS aHTUOMOTHKaMH (YHKIUs ocTeobmactoB y wmbimeid SCD Obuia
BOCCTAHOBJICHa, a OKCIPECCHs CBSA3aHHOIO ¢ ocreobmactamu TpaHckpuntopa Runt-related
TpanckpunuuoHHoro ¢axropa 2 (Runx2) u IGF-I Oputa yBenndena, 4to MpuBENO K YBEIUYCHHUIO
KOCTHOHM mmoTHOCTH. K cokaneHuio, B 3TUX HCCIEIOBaHUSAX HE ObLIa M3yueHa POJib KOHKPETHBIX
MUKpPOOPTaHW3MOB. MexaHu3M, C MOMOMIbI0 KOTOPOrO MHKPOOMOM KHUIIEYHHKA BIUSET Ha
CTPYKTYPY KOCTHOM TKaHHM IyT€M MPSMOT0 BO3ACHCTBHUS Ha OCTEOONACThI, €lle HE BBISICHEH, U
HEOOXOIMMBI TaTIbHEHUIITNE UCCIIEIOBAHMUS.

OcTeoknacTsl, MPOUCXOAANINE M3 CHUCTEMbl MOHOHYKJICAPHBIX (DaromuToB, MPEACTABISIOT
co00if ocoObie TepMUHAIBHO AU(PepeHIIPOBaHHbIE KIETKH, KOTOPbIE OCYLIECTBIISIIOT PE30POIIHI0
kocTHOM TkaHW [20]. Psaa wuccrmegoBaHuwii Moka3aiad, YTO MHUKPOOMOM KHIIIEYHUKA C OOJbIICH
BEPOSATHOCTBIO PETYIMPYET META00IM3M KOCTEH, BIIMSAS Ha AaKTUBHOCTh OCTEOKiacToB [13—14].
Sjogren K et al. (2012) oGHapyXuiTH, 9TO HEOCTATOK MUKPOOHOMA KUIIICYHHKA MOXET IPUBECTH K
yBelnYeHNI0 KocTHOM Macchl [13]. Tlo cpaBHEHUIO ¢ MbIIIaMH, BBIpAIIEHHBIMUA TPaJAULMOHHBIM
cnocobom (Conv.R), MuHepanbHasi MIOTHOCTh TyOYaTOM M KOPTUKAJIHHOW KOCTHOW TKAaHU MBIIIEH
GF yBennuuBanace, a KOJIMYECTBO OCTEOKIACTOB YMEHbBIIAIOCh. Mexay Tem, konudectBo CD4 +
T-knerok u CD11b+/Grl-kneTKu-npeaecTBEHHUKN OCTEOKIACTOB, TOJXYYEHHBIX M3 KOCTHOTO
mo3ra Mbimedd GF, ymensmmnocs. OgHako Ha kocteoOpa3zoBaHue 3To He moBiausuio [13]. Takum
o0Opa3oM, yBelIHuYeHHUE KOCTHOM Macchl y Mblmed GF B OCHOBHOM JOCTHraeTcsi 3a Cuer
MHTUOMPOBAHUS OCTEOKIACTOTEHE3A.

Li J. Y. et al. (2016) Takxke nokazamm, uro B ycioBusx GF mnpomykmus ¢akropos,
CHOCOOCTBYIONINX Pa3BUTHIO OCTEOKJIACTOB, TAaKMX Kak ¢aktop Hekposa omyxonu-o (TNF-a),
RANKL wu wuntepneiikun-17 (IL-17), He yBenuuuBaeTcsi y Mblleil ¢ neGUIUTOM MOIOBBIX
CTEpOMJIOB, BbI3BaHHBIX JeinponugoM [14]. Hampotus, mocie peKoJIOHU3aLUU pPa3IUYHBIMU
MUKpPOOPTraHW3MaM{ KHILIEYHHUKA MPOHMUIIAEMOCTh KMILIEYHUKA U MPOAYKIMSI OCTEOKIACTOT€HHBIX
IIUTOKWHOB Y MBIIIEH C 1e(PUINUTOM MOJOBBIX CTEPOUI0B YBEIMUNBAINUCH, YTO IPUBOIUIIO K IOTEPE
TpaleKynsapHoit kocTHON TkaHu. Kpome Toro, i mpoBepkH 3(h(HEeKTUBHOCTH POOUOTUKOB aBTOPHI
ucnonwsizoBanu Lactobacillus rhamnosus GG (LGG) 1 koMIUIEKCHBIN MPOOMOTHYECKHUM Mpernapar
VSLNe3, KOTOpBIN COAEPKUT BOCEMb INTAMMOB JKHMBBIX Oaktepuit (Bifidobacterium breve,
Bifidobacterium longum, Bifidobacterium infantis, Lactobacillus acidophilus, Lactobacillus
plantarum, Lactobacillus paracasei, Lactobacillus bulgaricus n Streptococcus thermophilus).

Pesynprarel mokaszanu, YTO NPOOMOTHYECKHME TIpernaparbl TakXkKe IPeloTBPaLaloT
MOBBIIICHHYI0 KUIIEYHYIO MPOHUIAEMOCTh, BBI3BAHHYIO NE(UIMTOM IOJOBBIX CTEPOHAOB, TEM
CaMbIM OI'paHUYMBAsl MPOAYKLIHIO IUTOKMHOB OCTEOKJIACTaMU. JTO CIIy>KHUT JI0Ka3aTeJIbCTBOM TOTO,
YT0 MHUKpPOOMOM KHUIIEYHHKAa U TNPOOMOTHYECKHE TIpenaparbl y4acTBYIOT B pe3opOouuu
TpabeKyIsspHOW KOCTHOW TKaHU, BBI3BAHHOW JE€()UIIMTOM MOJIOBBIX CTEpou10B. OHAKO psAJl AAHHBIX
YKa3bIBalOT HAa TO, YTO MHUKPOOMOM KMILIEUHUKA BIMSET TOJbKO Ha (YHKIMIO OCTE€00IacTOB WU
0CTeoKJIacTOB. TeM He MeHee, CTUMYJISAIUS 0CTe00JacTOB U OCTEOKJIACTOB YaCTO OCYIIECTBIISETCS
OHOBPEMEHHO, XOTS MEXaHH3M BO3AECHCTBHS MUKPOOMOMa KHUIIEYHMKAa Ha METa0OJIM3M KOCTHOM
TKaHU JI0 CUX I1OP HEU3BECTEH.

Kanpiuii  sBrsieTcss OCHOBHBIM MHUHEpPAJIOM KOCTEH 4YeloBeKa, WU B (PU3UOIOTUYECKUX
YCIOBUSX NHINA SBIAETCA €IUHCTBEHHBIM MCTOYHUKOM KaJbLUs JUISl YEJIOBEUECKOIO OpraHu3Ma
[21]. Kanpuil ¢ numieil TpaHCIIOPTUPYETCSI B BEPXHIOKO YacTh TOHKOTO KUIIEYHUKA U BCAChIBAETCS
[22]. B o0mem, BausHHE MHUKpOOMOMAa KHIIEYHHKA HA BCACHIBAHWE KaJbllUl, B OCHOBHOM,
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perynupyercsi KopoTkouenodeuHbiMu KupHbiMH Kucimotamu (SCFA) [15]. SCFAs sBnsttorcs
OCHOBHBIMH  TNPOAYKTAMH KHILIEUHOW OaKTepHadbHOM (EepMEHTAlMH IOMHMO YKCYCHOH,
MIPONMMOHOBOM, M30MaCJISTHOM, MAacCIsSHON, W30BajepPHAHOBOM, BaJlepHaHOBOW KHCIOT. OOomouHas
KHILIKa SIBJISIETCSI OCHOBHBIM MecToM mpousBoacTBa SCFA, a MacnisiHas KHCIIOTa — OCHOBHBIM
VCTOYHUKOM 3HEPIUM JJISl SIUTENINAIbHBIX KIETOK TOJICTOM KUIIKU. P uccienoBaHuil yKa3bIBatOT
Ha TO, YTO NPOOMOTHMKM MOTYT paclleIuiaTh muuieBble BojokHAa Ha SCFAs, 4TO0 MOXeT
crocoOcTBOBaTh cekpenuu Oonbiiero koiuuectBa SCFA B KulleyHUKE 3a CYET YBEIMYEHUS
KOJINYECTBa NPOOMOTHKOB M / win mpeOnotnkoB [23-24]. C napyroit ctoponsl, SCFAs moryt
yBEIMYMBaTh a0COPOLMIO KaIbLIUsS KUIIEYHOUW CTEHKOM 3a cueT cHukeHus pH B kulieyHuke, Tem
caMbIM yBenuuMBas KOCTHYt0 Maccy [23]. Ilocnmemyromue wucciaenoBaHusl IOATBEPAWUIIN, YTO
MacJIsiHasE KUCJI0Ta MOYKET TaKXKE PErylIMpoBarh MPE3EHTALMI0 AHTUI€HA IIyTEM WHIMOMPOBaHUS
JNCHIPUTHBIX KJIETOK, KOTOpbIE HE TOJBKO CTUMYIHUPYIOT IU((GEepeHIIUPOBKY OCTE00IacTOB, HO
TaKXe HHTHOUPYIOT 00pa30BaHUE OCTEOKIIACTOB B KJIETKaX KOCTHOTO Mo3ra [16, 25].

Xopolo HU3BECTHO, YTO BUTAaMUH D Takike OKa3blBa€T OrPOMHOE BIUSHUE Ha IOBBIIIEHUE
abcopOrmu Kaibnus, Gocdopa B KHIICUHUKE W Kaablupukanuio kocred. ledunur puramuaa D
MOKET MPUBECTU K yMeHbleHuto nonu Firmicutes u Deferribacteres u ¢ Gomnbliieil BEpOSITHOCTBIO
BBI3BaTh KOJIUT y Mbliiei ¢ Omokamoi Cyp, Toraa Kak BOCHAJIEHWE YMEHBIIANOCh MOCIE IMpueMa
no6aBok ButamuHa D wiu nedeHust antuonorukamu. [IpumedarensHo, uto npornopuust Firmicutes u
Deferribacteres morma ObITh BoccTaHOBJIeHa Ha ¢oHe mpuema BurtamuHa D. HccnemoBanme
MOATBEPXKAACT, 4To BUTaMUH D moxer perynupoBarb pasButue Oll, Hanpsmyro KOHTPOIUPYs
MUKpoOuoM  kuiieyHuka [26]. Takum oOpa3om, OoNblIOE KOIUYECTBO  HUCCIIEAOBaHUMN
CBUJETEIBCTBYET O TOM, YTO MUKPOOHOM KHIIEYHHKa ydacTByeT B naroreHese Oll, Tem He MeHee,
TOYHBIA MEXaHU3M HYKJIA€TCsl B yTOUYHEHUU.

W umMMyHHas, ¥ KOCTHO-MBIIIEYHAS] CHUCTEMBI HAXOIATCS MOJ PETYIATOPHBIM BIUSHUEM
CEKpEeINH TUTOKMHOB KOCTHBIM MO3TOM U MMEIOT MEXIy co00il 00iue pakTopbl TPAaHCKPUIIHH U
curHanpHbie TyTH [27]. Kak ormewaror Zhao W. et al. (2009), CD4+T-1uMQpOUHTHI SBISIOTCS
KJIIOYEBBIMU KJIETKaMH, YYaCTBYIOIIMMHU B pEryasiquud UMMyHHoro oteera npu OII [28]. DOrtu
KJIETKH HE TOJBKO aKTUBUPYIOT OCTEO0JacThl, HO U MHIMOMPYIOT OCTEOKIACTBl. AKTUBUPOBAHHbBIE
CD4 + T-knerkn MoryT npomyuuposarh HHUTOKMHBI, Takue kak RANKL, OPG u TNF-a [29].
RANKL cnoco6¢cTBYeT akTUBAIlUK OCTEOKIIACTOB U Pe30pOIIMK KOCTHON TKaHH 4epe3 cuctemy NF-
kB (RANK) —RANKL [30]. TNF-0 MokeT HanpsIMyi0 CTUMYJIMPOBaTh 00pa30BaHUE OCTEOKIIACTOB
niu noseimath 3kcnpeccuto RANKL n OPG nist KOCBEeHHOHM aKTHBALMKM OCTEOKIAcToB [31].

Psng wuccnenoBanuii [13—14, 32] oOHapyXuiu TECHYIO CBSI3b MEXIy MHUKPOOHOMOM
kumeynnka u OIl [13-14, 32]. Tak, Li J. Y. et al. (2016) nmokazanu, 4To NeUIUT MOIOBBIX
creponsioB y Mbleid GF He npuBoami k pocty T-KJI€TOK U BMECTO 3TOTO YBETUYHMBAJ MPOTYKIHIO
TNF-0, IL-17 1 RANKL B kocTHOM Mo3re u KulieuHuke [14]. Dkcnpeccust 3TUX BOCHAIUTEIbHBIX
IIUTOKWHOB yBenuuuBanach y Mblmeil GF ¢ BocctaHoBIeHHOM MUKpoOuoToii, nocne geyenus LGG
w VSL # 3, u ux skcrpeccust Obla aHanoruyHa takoBoi y mbimeit Conv.R. Touno takue xe
pe3ynbTaThl ObUTH TIoNTy4eHbl mpu oBapudkromMuu (OVX). Psaa uccnenoBanuii oOHapYKUJIH, YTO
cepotoHuH (S-runppokcurpuntamut (5-HT)), kak Hambonee mMPOKO M3YyUYEHHBIH Helpomenuarop,
peryaupyeT MeTadoInu3M KOCTHOM TKaHU depe3 MUKpoOuoM kuineunuka [13, 32]. U octeonuTsl, u
0CTeOo0IacThl MOTYT CHHTE3UPOBaTh M peryauponats 3axBar 5S-HT [33]. Memmu ¢ Hokaytom 5-HT
MTOKa3aJIl CHWKEHHE KOCTHOM Macchl M mpodHocTH. WMHTepecHo, uro 5-HT, momydeHHbl u3
KUIIEYHHUKA, OKa3bIBaeT OTPHUIIATENIbHOE BIMSAHUE HA (DOPMUPOBAHME KOCTHOM TKaHH, TOTNa Kak S-
HT, BeIneneHHbli U3 Mo3ra, UMeeT NMpoTUBOINONOKHbIN adexT [32]. bonee Toro, Sjogren K. et al.
(2012) He ToNbKO MOATBEPAMIIM, YTO MHUKpOOMOM KuIleyHHKa ympaiser CD4+T-kierkamu u
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CDI11b+/Grl -kieTKu-npenecTBEHHUKN OCTEOKIACTOB PETYIUPYIOT METAa00JIM3M KOCTHON TKaHH,
HO TaK)KE€ OMNPEIENAI0T MHAEKChl MHAKTUBALMU U Jlerpajaluy KumeyHoro npousBonHoro 5-HT y
mbimien GF  [13]. BmocneactBuum oHuM  0OOHapykuiu, uro dkcrnpeccus ¢epmenta 5-HT
tpuntodanruapokcunaspsl-1 (TPH-1) cumxkanacek, Torna kak 3Kcrpeccusi nepeHocyrKa CepoTOHUHA
(SERT) yBenuumBasiace. Xotd y Mblmieii GF mocie HopManu3anuum KOCTHOM Macchl BCIEICTBHE
BOCCTAHOBJICHHMSI MUKPOOMOTHI HAOMIONAN0Ch JHIb HeOombinoe u3menenue S-HT. B cBs3u ¢ yem
HeJb35 UCKIIIOUUTh, YTO MUKPOOHOM KHUIIEYHHUKA UMEET MOTCHIIMAIBHBIM MEXaHU3M PEryIupOBaHuUs
kocTtHOM Macchl [13]. Takum o0pa3om, TOJMyYEeHHBIE JIaHHBIE CBHUACTEIBCTBYIOT O TOM, YTO
MUKpPOOHOM KHIIIEYHHKA MOXKET BIMATH Ha niporpeccupoBanue Oll ¢ yyactueM HMMyHHOU CUCTEMBI
WM HEMPOTPAaHCMUTTEPOB.

Mukpobuom KuweyHuKa Kax MunuieHs 0Jisk mepanuu 0Cmeonopo3sd

CoBpemennble mpemnaparbl s jedeHuss OIl ngensitcs Ha TpU OCHOBHBIE KaTETOPHH:
npernaparsl, MUHEPAJH3yIONMe KOCTH (KaldblMA M Jp.), CTUMYJISATOPBl KOCTEOOpa30oBaHUs
(TTapaTupONIHBINA TOPMOH) M HHTHOUTOPHI KOCTHOH pe30opOiun (3CTporeHsl, OucocdoHars! u T. 1.)
[34]. Bce st mpenaparel nanu xopouiue pesynbrarel B Tepanuu OIl, HO Takke OTMEYEHBl U
HeKkoTopble MobouHbie 3hdexrsl. Tak, mpueM Ype3MepHOro KOJIWYECTBA MPENapaTroB KallbLIHS
MOJKET MPUBECTH K THIEPKAIbIIUEMUs, 00pa30BaHUIO KAMHEH B IMOYKax, nH(papkTy mMuokapaa [35].
Jledenne mapaTUpPEOUIHBIM TOPMOHOM MOXKET YBEIWYUTh PHUCK TUIMEPKAIbIMEMHUU, TMOBJICYb 3a
c000i1 BHICOKHE PacCXOJbl CUCTEMBI 3[JPaBOOXPAHEHUS B CBSA3H C JOPOTOBU3HOM mpemapara [36].

Cucremarnueckuii 0030p MOKazaj, 4YTO pajokcueH 3ampemieH Yy OONBbHBIX C BEHO3HOM
sMOonueld wiau TpoMOo3aMM B aHAMHE3€, Yy MAlMEHTOB, JUIMTEIBHOE BpEMs IPHUKOBAHHBIX K
MTOCTEIIM WJIH BEAYIIUX CUASIHU 00pa3 xku3Hu [37].

[TockonpKy HapylieHHE MHUKpOOMOMa KHIIEYHHMKA SBISETCS OJHUM M3  BaKHBIX
naToreHeTndeckux mexanusmoB pasutus OIl, pa3paborTka cTpareruii JedyeHus: HU3KOM KOCTHOM
TUIOTHOCTH, HAIlEJIEHHBIX HA MUKPOOMOM KHIIIEYHUKA, MOXKET OBITH MHOTOOOCIIAIOIIEH 0COOCHHO B
Ka4eCcTBE aJlbTCpPHATHBHOW, Oc30omacHON u 3¢dekTuBHON Tepanuu. Cpend METOIOB JICUCHHS,
HAIEJICHHBIX Ha MHUKpOdIIopy, CledyeT pacCMOTpEeTh AMETY, aHTHOAKTepHAbHBIE Mpenaparsl U
POOUOTHKH.

Ilumanue

[Tutanue oka3piBaeT OOJIBIIOE BIMSHUE Ha 370POBbE KOCTHOW TKAaHM Ha MPOTSHKEHUHM BCETO
’KM3HEHHOTO LIMKJIa, HAa 4YTO 4acTo He oOpamaroT BHUMaHusi. C JIpyroil CTOpPOHBI, JUeTa SBISETCS
OCHOBHBIM ()aKTOPOM, OIPENEISIOLUINM THI U JOJII0 MUKPOOPTaHU3MOB B OpraHu3Me-xo3siuHe [38].
Kpome TOro, MHKpoOMOM KHIIEUHHKA BHOCUT CBOM BKJIAJ B CEKpELHI0 OEIKOB M (PEpMEHTOB,
CBSI3aHHBIX C TMUIIEBAPEHUEM U DHEPreTMYECKUM OOMEHOM, IOCKOJIbKY OH (pepMEHTHpYEeT
HenepeBapeHHble nuTarenapHble BemecTsa B SCFA, 4To NpUBOANT K CHIKEHMIO pH KuIlleuHMKa n
YBEJIMUEHUIO KUIIEUYHON MPOHUIIAEMOCTH, a TaKXK€ K MOBBIIIEHUIO BCACBIBAHUSI MUHEPAJIOB, TAKUX
Kak Kajubluil [23]. YuuTbiBas 3Ty CBSI3b, MMTAaHHE MOXKET PacCMaTPUBATHCS KakK BaXKHBIM (hakTop
IIPU OLIEHKE BIUSHHS U3MEHEHUH MUKPOOMOMa KUIIEYHHKA Ha 3I0pPOBbE KOCTHON TKaHH.

CymiecTByeT MHEHHE, 4YTO BCE€ IIOCTYMAlOIIUMe C MHUIIed BemecTBa (HepMEeHTHPYIOTCS
MUKpOOHOMOM KuIleyHHKa. Tak, BoymokHa pacmervisitorcss Ha SCFA, urto cHmxkaer pH B
KHUIIIEYHUKE, KOTOPHIN 3aTeM BIHSET Ha abcopOmuio MuHepanoB. OaHako, MOI00HOE O0BICHEHHE
MOXET OBITh CIHUIIKOM YIPOUICHHBIM, a JIeXKAall[ie B €0 OCHOBE MEXaHU3MBI, TEM HE MEHee.
pa3HooOpa3Hbl. CylIecTBYIOT CHelMaibHble MPOAYKThI, Ha3bIBaeMble MPEOMOTHKAMM, KOTOpPBIE HE
MOTYT OBITh THAPOJIU30BaHbl U YCBOEHBI MUILEBAPUTENbHON cucTeMoit [24]. IIpednoTuku MOXHO
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pa3fenuTh Ha JIBE KaTerOpWHU: OJUTOocaxapuabl W monucaxapuabl. Omurocaxapuabl, B OCHOBHOM,
BKIIOYAlOT B cebs  (Ppykroomurocaxapunasl  (FOS), ramakroomurocaxapuast (GOS) wu
KCUJIOOJIUTOCaxapu/bl, TOrAa KaK MOJIMCcaxapuibl MPeAICTaBIeHbl HUHYIMHOM U MUKPOBOJOPOCISIMU
[39]. IIpebuoTuku, ocobeHHO HemepeBapuBaembie onurocaxapuibl (NDO), MoryT m3OuparenbHO
CTUMYJIUPOBATh, U AKTUBHUPOBATH K PAa3MHOXKEHHUIO B JKETYIOYHO-KUIIIEYHOM TPAKTE TMOJE3HBIX
OakTepuid, TOAABIATH pa3BUTHE BpENHBIX OakTepuid, yBenuuuBaTh KoHIeHTpammio SCFAs,
MPEACTABICHHBIX MACSTHON KMCIIOTOM, 4TO criocoOCTBYeT BeachiBaHuio Kanbius [40—41]. Kleessen
B. et al. (2003) ob6napyxunu, uyro BiausHue FOS Ha TOMIMMHY M COCTaB CIM3HCTOH OOOJIOUKH
KHILIEYHHUKA OMOCPEAOBaHbl MHUKPOOMOMOM KHUIIEYHHKA, a HE M3MEHEHHUSIMHU B CaMOil CTPYKType
cm3uctoil obonmouku [42]. Ilo cpaBHenmio ¢ Mbimamu GF, wMbiom, momydaBimme cMech
oMUro)pyKTO36l M MHYJIMHA, UMEIOT 00Jiee BBHICOKHE BOPCHHKH M Oojiee ITyOOKHE KPHUMTHI, YTO
SBJISIETCS TIOKa3aTelieM CTaOWIBbHOCTH KHILIEYHOro Oapbepa CIU3UCTOM 00050uku. MexIy Tem,
KOJIMYECTBO MUKPOOPTraHW3MOB, BKIto4ast Oudunodakrepun u Bacteroides — Prevotella Beipociio.

3TO HccIe0oBaHNe TaKKe IEMOHCTPUPYET, TOT (PaKT, YTO 3710POBOE MUTAHUE C JOCTATOUHBIM
COZIep’)KaHNEeM TPOOMOTHUKOB COXPAHSET CTAaOWIBHBI MHKPOOMOM KHIIEYHHUKA, TOAJCPKHBACT
3n0poBbe M abcopOiuonHyto ¢GyHkiuio kumeuyHuka [42]. Kpome Ttoro, FOS, moctymnatomue c
MUIIeH, MOTyT YyBEIMYUBATh OHOJOCTYMHOCTh H30()IaBOHOB, KOTOPbIE HMEIOT CTPYKTYPY,
AHAJIOTHYHYIO 3CTPOTEHY, U MOBBIIIATh MUHEPAIBHYIO IFIOTHOCTh KOCTEH, CHIDKEHHYIO n3-3a OVX
[43]. Kpome TOro, ObLIO MOATBEP)KIAEHO, YTO IPABUJIBHOE MUTAHUE C BKJIIOYEHHUEM NPEOMOTHUKOB
uMeeT OJaroTBOpHOE BIHMSHHE HA MHUKPOOHOTY M TOMEOCTa3 KHUIIEYHUKA, MOXKET YBEIHYUTh
BCAChIBaHHE KaJIbIMs U KOCTHYIO Maccy.

Anmubaxmepuanvhvle npenapamoi

B nHacrosiee BpeMsi aHTHOAKTepHAJIbHBIE MPENapaThl MUPOKO MCIOIB3YIOTCS Ul JIEUSHUs
pa3nuyHbIX 3abosieBaHMi. JloNrocpouyHOE MCIOIB30BaHUE AHTUOMOTUKOB MOMKET 3HAUUTEIBHO
CHU3UTh OWOpa3HOOOpazue MUKPOOMOMA KHIICYHUKA, YBEIUYUTh KOJIUYECTBO KHIICUHBIX
MeTa0OJIUTOB U CEPOTOHUHA, a 3aTeM HM3MEHUTHh CKOPOCTh BCACBIBAHUS MUHEPAJIOB, CBSI3aHHBIX C
KOCTHBIM MeTabonuzMoM [44]. OOHapykeHO, 4YTO AHTUOMOTHKM MOTYT HE TOJIBKO H3MEHSTh
CTPYKTYpY MHKPOOHOTO COOOIIECTBa, HO M BIMATh Ha UX OHOIOrHyeckuii Merabonusm [45-46].
Cox L. M. et al. (2014) npoananu3upoBaid MUKPOOHMOM KHILIEYHUKA U TUCTOMOP(HOMETPHUIO KOCTEH
MBIILIEH, MOMy4YaBIIMX HU3KUE A03bl neHuipuuHa (LDP). Kak u oxumanocs, o cpaBHEHHUIO ¢
mbimamu 6e3 LDP, ypoBau Lactobacillus n cermeHTHpoBaHHBIX HHUTYaThix Oaktepuii (SFB) y
camok Mbleit ¢ LDP Obutn HamHoro Hmke. Kpome Toro, y camok meiueit ¢ LDP 3nauntensHo
YBEIUYWIACh KOCTHAs TUIOTHOCTH, B oTiimuue oT camioB. Cho I. et al. (2012) pa3pabGoTanu Monemns
OXKUPEHHUS, B KOTOPOI MOJIOABIM MbIIIAM BBOJWJIM YETHIPE PA3IUYHBIX AaHTUOMOTUKOB B HM3KUX
n03ax (MEHULIUIUTNH, BAHKOMHIIMH, TEHUIWUIMH TUTIOC BAHKOMUIIMH U XJIOPTETPALUKIINH) [46].

Bce anTHOMOTHKHM, MPUHMMaeMble B HU3KUX J103aX B TEUEHUE TpeX HeleNb, yBETUYHBAIU
MUHEpaJIbHYI0 IUIOTHOCTh KOoCcTHOM TKaHu (MIIKT) B pasHol cTenmeHH, OIHAKO 3HAYMTEIbHBIX
pazmuuuii B MIIKT uepe3 cemp Henmenb He HaOmomanoch. Pesynbrartel cekBeHHpoBaHMs 16S
nokazanu, 4yto gois Firmicutes m Lachnospiraceae y wMblmel, moiay4yaBIIMX HHU3KHE J103bI
aHTUOMOTHKOB, Obllla 3HAYMTENIbHO yBeaMueHa. briaromaps aHamu3y KHUIIEYHOW, NMEYCHOYHOH M
KUPOBOM TKaHEH cTajo SICHO, YTO aHTUOAKTepHaJbHBbIE IMpernaparbl B OCHOBHOM BIIMSUIM Ha
MUKpoQIopy KHIlleuHHKa depe3 meTabonmu3sm SCFAs, aunumoB u, Kak CIEICTBHE, HA KOCTHBIM
MeTtabonm3m [46].

B nacrosimiee BpeMsi MpOTECTUPOBAHO JIUIIL HEOOJBIIOE KOJIMYECTBO aHTUOMOTHKOB, TaKHX
KaKk [EHUIWUIMH, BAaHKOMHUIMH W  XJOPTETPALMKIMH, HO €CTh  IeJIeco00pa3HOCTh
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MIPOAHATU3UPOBATh U JPyTUe TPYIIBI 1Ug (OPMUPOBAHHS CXEM TEPANIEBTUYECKOTO BO3IEHCTBUS Ha
HU3KYIO KOCTHYIO TUIOTHOCTD B Oy/IyIem.

IIpobuomuxu

[IpoObuoTnkr — moNIe3HBIE U O€3BpenHbIE OakTepuW MHUKpoOMOMa KuineuyHuka [47].
[TockonmpKy 3TO BTOpPOM 10 BEIMYMHE T'E€HOM YEJOBEKa, OSKCIPECCHsi MHOXKECTBa TEHOB B
MHUKpPOOHOME KHUIIEYHHKA B OCHOBHOM OCYIIECTBISETCS NPOOHMOTHKAMH. DTH TEHBI KOJHPYIOT
PEryJsiiui0 TOYTH BCEW NEATENbHOCTH KUIIEYHMKA U HEKOTOPBIX IpYyrux opranoB. Cpeau HUX
HaumbOosnee BaXHOM (yHKIUEH, CBA3aHHOM C KENyJOYHO-KUIICYHBIM TPAKTOM, SIBIISETCS
perynupoBanue Merabonu3dma SCFAS, KUPHBIX KHCIOT C Pa3BETBICHHOW IENbIO U BUTAMHHOB.
Takum 00pazoMm, MPOOHOTHKH SIBISIFOTCS KIFOYEBBIMH KOMIIOHEHTAMU MHUKPOOMOMAa KHIIIEYHUKA,
PErYIHPYIOIUMU METa00JIM3M KOCTHOU TKaHH [48].

O BnMsiHMM MPOOMOTUKOB HA KOCTHYIO MAacCy y >KMBOTHBIX JOCTAaTOYHO IIMPOKO H3BECTHO
[49-50]. B panmomMu3upoBaHHOM IJIAIIe00-KOHTPOIUPYEMOM JIBOMHOM CJIETIOM HCCIIEJOBAaHUU
90 manmentoB ¢ Hu3koii MIIK Obutu ciyyaifHbIM 00pa3oM paszeneHsl Ha aBe rpynnbsl. OnHa rpymna
nepopaibHO eXeqHeBHO nony4dana Lactobacillus reuteri (L. reuteri 6475), a npyras rpymnmna —
wiane6o. B konue wuccienoBanus o0bem obmeid MIIKT u ormensHO TpabekynspHoil ObuLin
3HAYUTEJIbHO CHM)KEHbI y MAalMEHTOB, NIpUHUMABLIMNX L. reuteri 6475, MO CpaBHEHUIO C TPYIIION
wrane6o [51]. Taxxe, Lambert M. N. T. et al. (2017) BnepBble BBIACTWIN SKCTPAKT KPACHOTO
kieBepa (RCE) 6orarblii n30(1aBOHOBBIMH ariIMKOHAMHU U MPOOMOTUYECKUMHU MOJIOYHOKHCIBIMU
OaktepusiMu [52]. OHU OOHAPYKUITH, YTO ATO BEIIECTBO YAy4llIaeT METa0O0IH3M KOCTHOW TKaHU U
CIIOCOOCTBYET BBIPA0OTKE METa0OIMTOB ACTPOTCHOB y 78 MaIlMEeHTOB C MOCTMeHOoMnay3anbHbM Ol
OxoHYaTenpHBIA pe3ynbTaT M0Ka3all, 4To noreps kocTHoi macchl B rpynmne RCE Obuia B ABa paza
HUKE, YeM B KOHTPOJIBHOM Tpymme. OTH KIMHUYECKHE JaHHbIE MPOAEMOHCTPUPOBAIU
3¢ GEeKTUBHOCTh MPOOMOTUYECKUX JO0ABOK [UIsl MPEJOTBpAIlCHUs IMOTepU KOCTHOW Macchl U
paszutus OII [51-52].

Takum 06pa3oM, Ha MEKpPOOMOM KHIIIEUHUKA TTOJOKUTEIFHO BIHUSIOT MPOOMOTHKH, TAKUE KaK
Bacteroidetes, Firmicutes, Lactobacillus m SFB, m 3TOT MeTom MOXET CTaTh aJIbIOBAHTHOM
tepanueit OI1 B Oymymem.

Cospemennas cenemuxa u snucenemurxa ocmeonoposa, 511 Meouyuna u 5G mexnonoz2uu

[TonoxkuTenbHOE BIMAHUE (QU3NYECKUX YOPAKHEHUM Ha KOCTHYIO MacCy YK€ JIaBHO
MOTBEPKIECHO MHOTOUYHUCIEHHBIMU HccieqoBanusaMu [1, 53—54]. Kak nmpaBuiio, Mbl IOA4YE€pKUBAEM
BJIMSIHUE JIEKapCTB HA MHUKPOOMOM KHILEYHUKA, HO MUTHOPHPYEM pOJIb (PU3NYECKOM aKTHBHOCTH.
Pa6ora Allen J. M. et al. (2018) HamsqHO MOKa3aja, YTO YHIpaKHEHUS TaK)K€ MOTYT MOBIHUATH Ha
3I0pOBbE MHMKpOOHOMa kuiedHuka [55]. B uccnenoBanue Bomuin 32 BOJIOHTEpaA, OHU MOTydald
TPEHUPOBKY Ha BBIHOCJIMBOCTh B TEUEHHME IIECTH HeNeNnb. B pesynbrare 4ero oOHapykeHO
yBenuueHue koHueHtpauuu SCFAs B kanme. Ilocie mnpekpaieHus TPEHUPOBOK MHUKPOOHOM
KMILIEYHHKA BCKOPE MOIHOCThIO u3MeHmics [55]. Takum oOpa3oM, pusndeckue yrnpaxHeHUsI MOTYT
YBEIMUUTh pPa3HOOOpa3ue MHKpOOMOMa KHIIEYHUKA, YTO TOJOKHUTEIHHO KOPPEIUPOBAIO CO
3I0POBBEM XO35IMHA M KOCTHOM MJIOTHOCTHIO. Hen3BecTHO, NENCTBUTENBHO JIU YIIPAXKHEHUS BIHSIOT
Ha KOCTHYIO Maccy uepe3 MHUKpPOOMOM KHILIEYHHKAa, HO, Oe3yCIOBHO TO, YTO OHH HMEIOT
MIOJIO’KUTENIBHOE BIHSHHUE.

Tpancnnantanus ¢exanbHol Mukpoouorsl (FMT) Takke nmeer OosblIo HOTEHIMAN B
neuennu OII [56]. Briepsoie Lawson P. A. et al. o6napysxunu, uro FMT s¢dexTrBHa npH JiedeHUH
unpexunu Clostridioides difficile (CDI) [57]. B nocneanue roast FMT mupoko ucmonb3yeTcs st
JIeUEHUsl Pa3IM4YHBIX 3a00JeBaHMM, Takux Kak Oone3Hb Kpona, meTabonudyecKuil CUHAPOM,
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caxapHblil Tuaber u 3a00yIeBaHUs HEPBHOU cucTeMbl [58]. B oTnu4me oT oTAenbHBIX OaKTepuil mim
ux komOuHammu, FMT MoxeT BOCCTaHaBIMBAaTHh U CTAOMJIM3UPOBATh MHUKPOOHMOM KHIIIEYHUKA
osicTpee U dddexkTuBHee. M3-3a 00MIMS BUAOB M KOJIMYECTBA OAKTEPHH TPaHCIUIAHTUPOBAHHBIN
MHUKpPOOHOM MOXeT OBbITh COXpaHEeH B MaKCUMaJbHOW CTENEHH, a MHUKPOOHOM KHIIEYHUKA
PELUITMEHTa MOXKET OBITh CYIIECTBEHHO YIyYIlIEH.

Bb110 npeiokeHo HeCKOIbKO MEXaHU3MOB JIJIs1 00BSICHEHUS POJIM MUKPOOMOMA KUIIIEYHUKA B
natoreneze OII (Pucynok). OnHako HM OMH U3 HUX HE MOXKET HMOJHOCTHIO OOBSCHUTH MEXaHU3M
pazButus OII [59].
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Pucynok. Cxemaruyveckasi AuarpaMMa BIHSHUS MUKpOOHOMa KHUILIEYHUKA Ha Pa3BHTHE OCTEOINOPO3a
[59]: 5-HT — 5-runpoxcurpuntamun; ALP — memounas docdarasza; DC - memppurHas kmetka; FMT —
TpaHcutaHTaus QekanbHoit Mukpoouotsl; GR1— rpanymouuter 1; IGF-1 / Il — uHCcynuHONOIOOHKIH
daktop pocta I/Il; NII-17 — untepneiikun-17; JIIC — munononucaxapua;, NDO — HemepeBapuBaeMBblit
onurocaxapun; NF-kB — sanepusiii pakrop kammna-B; OK — octeokansuun; Ol — ocTteonporerepus;
RANKL — akTuBarop penentopa juranna NF-kB; Runx2 — ¢akrop tpanckpumnimu 2, CBSI3aHHBIN ¢ runt;
SCFA — kopoTkotienoueynas xupHas kuciota; TNF-a - ¢pakTop HEKpo3a OImyXoJu-o

Takum o6pazom, OIl — xpoHuueckoe MeTabonuueckoe 3aboyieBaHHE  KOCTEH,
XapakTepHsyolieecs yMeHbIlIeHHeM 00beéMa KOCTHOW TKaHU Ha €AMHUIly 00beMa IpU COBMECTHOM
JEWCTBUU TEHETUYECKHX M DKOJIOTUYECKHX (AKTOPOB, YTO NMPHUBOAUT K CHIDKCHHUIO TPOYHOCTH
KOCTH, JIETIAeT €€ XPYIKOW M MOBBIIIAET BEPOSTHOCTH NepenomMa KocTH. OHAKO TOYHBIH MEXaHH3M,
omnpenensoumii mporpeccupoanue OIl, emie npeacTouT MomdepkHyTh. B KullleyHuke denoBeka
KHUBYT COTHH TPWUIMOHOB CHMOHMOTHUYECKHUX OakTepHil, KOTOpble HMEIOT B3aWMOBBITOJHbIE
CUMOMOTHYECKHE OTHOIICHHS C YEIOBEYECKMM OPraHM3MOM, YTO ITOMOTAeT TMOJIEePKUBATh
3n0poBbe  4yenoBeka. C  pa3BUTHEM COBPEMEHHBIX BBICOKONPOHM3BOAMTENBHBIX  IUIATGOPM
cexBeHupoBanus (BTC) nosiBisiercs Bce Ooublie CBUAETENBCTB TOT0, YTO KUIIEYHBIH MUKPOOHOM
MOXET UIpaTh BaXXKHYIO POJIb B IPOIPaMMHPOBAHUU KOCTHOTO MeTabonu3Ma. B Hacrosiem o63ope
MBI 00CYXJ1aeM TOTEHIIHAIbHBIE MEXaHMU3Mbl KHIIEYHOTO MUKpoOruoMa B passutun OII, Takume kak
M3MEHEHHs KOCTHOTO MeTaboJiM3Ma, MOTIONMICHNS KOCTHBIX MHUHEPAIOB U MMMYHHOW peTyIISIIHH.
Taxke Oblla NpOBEJEHAa OLEHKA IOTEHLMANa CTpPATervii, OPHUEHTHPOBAHHBIX Ha KHILIEYHBIH
MUKpOOHOM, B ipoduakTrke u jedeHun OI1 [59].

Ha MukpoOMOM KHIIEYHHKa B OCHOBHOM BO3JICHCTBYIOT JME€Ta, aHTHOMOTHKH U MPOOHOTHKH.
MuKpoOHOM KHIIIEYHUKA OKa3bIBACT 3aMETHOE BIIMSHUE HA PETYIMPOBAHHWE KOCTHOW MAacChl C
MIOMOIIBI0 MHOXKECTBAa MEXaHU3MOB BKJIIOYasi: 1. BO3/EHCTBHE Ha MOJIe3HbIe OaKTepUH, YBEIUUCHHE
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OMOIOCTYITHOCTH 3CTPOT€HA M 3aT€M PEryJUpOBaHHE KOCTHON MacChl € MOMOIIBIO MPEOHMOTHKOB;
2. yBEIMUYEHUE DKCIPECCUU BOCHAIUTEIbHBIX IIUTOKMHOBBIX OTBETOB HMMYHHOH CHCTEMOM;
3. npoayuupoBaHUE META0OIUTOB MHKPOOMOMOM KHIIEYHHMKA, TAKMX KaK >KUPHBIE KHUCIOTBI C
KOPOTKOM 1IeNblo; 4. U3MEHEHHE KHIIEYHOW NPOHMLAEMOCTH M YCWIEHHE CTUMYJIHPYIOIIEro
neiictBusi BuTaMuHa D Ha abcopOunio MHUHEpaJIOB B KOCTSX; 5. BO3IEHCTBHE HAa OCh KHUIICYHHK-
MO3I' U ypOBEeHb 3HJI0KpHHOB. B uccnenosannn Pomanuyk H. I1. [60], ycraHOBIIEHO cneayrolee:

—MHMKpOOHOJIOTHYeCKass MaMATh  OyleT  ocTaBaTbCsi  CTAaOWIIBHOM, KOrJa  paluoH
(YHKLIMOHAIBHOIO (340pPOBOr0) MUETUYECKOTO HMUTAHUSA M 3]10poBas OMOMHUKPOOMOTA OCTArOTCS
MOYTH HEU3MEHHBIMU;

—HOBas yIpasisieMas 310poBas OMOMHKPOOHOTA U MEPCOHATM3UPOBAHHOE (PYHKIMOHATBHOE
1 cOamaHCHPOBAHHOE MHUTAHUE «MO3ra U MHUKPOOHMOTBD) — 3TO JOJTOBPEMEHHBIE METUIIMHCKHE
IIPOrpaMMbl NAIUEHTA, KOTOPbIE MI03BOJISET IPOBEICHHUIO NPO(UIAKTUKY OIUIIparMasuy;

—IepCOHAIN3UPOBAHHbIE (PYHKIIMOHAIbHbIE JUETHl HA OCHOBE QJITOPUTMOB HUCKYCCTBEHHOI'O

UHTEJUIEKTA YIy4IlIaloT [IMKEMUYECKUE pEakUuud Ha JAUETUYECKUE MpOAYKTHl. J[lpyrue
[IEPCOHAIM3UPOBAHHBIE TEPANEBTUYECKUE IPUMEHEHMSI AMETUYECKOW-UMMYHO-METab0InyeCcKom
OCH BKJIIOHAIOT (P)yHKLMOHAIbHbIE TPOOHMOTHYECKUE J00aBKH U/WIH (PyHKIIMOHAIBHOE JUETUYECKOE
IUTAaHUPOBaHKUE, OCHOBAHHOE Ha NMPO(UIISIX MUKpPOOHUOMa;

—MMMYyHHasi CHCTeMa 4YellOBeKa M MHKpPOOMOTAa COBMECTHO OBOJIOINHOHUPYIOT, U UX
cOamaHCHPOBAaHHOE CHCTEMHOE B3aWMOJICHCTBHE MPOMCXOIUT B TEUCHUE BCEH JKU3HU. DTa TECHas
acconManus U oOmuMi cocraB, U OOrarcTBO MUKPOOMOTHI UIPAlOT BaKHYIO POJIb B MOAYJISALMU
MMMYHUTETA X035IMHAa U MOTYT BJIMATH HA UMMYHHBIM OTBET NP BaKLIMHAIUH;

—HaJIMYue MHHOBALMOHHBIX TEXHOJOIHMM, TaKMX KaK CEKBEHHPOBAHUE CIICAYIOLIEro HOBOI'O
IIOKOJIEHHS U KOPPEJIMPOBAHHbIE MHCTPYMEHThHI OMOMH(OPMATUKHU, TO3BOJISIOT INTy0Ke MCCIIE0BaTh
NEPEKPECTHbIE HEHPOCETEBbIE B3aMMOCBSI3U MEXAY MHMKPOOHMOTOM M HMMMYHHBIMHM DPEAKLHIMHU
YeJIOBEKa;

—MHKpPOOHOTa TPEICTABISIET COOOM KIIFOUEBOW DJIEMEHT, MOTEHIIMAIBLHO CIIOCOOHBIN BIUSTH
Ha (pyHKIIMM aHTHTCHA BBI3BIBATH 3alIMUTHBI MMMYHHBIH OTBET M Ha CIIOCOOHOCTh MMMYHHOMH
CHCTEMBl aJIeKBaTHO pearupoBaTh HAa AHTUTEHHYIO CTUMYJSLMIO (3((HEKTUBHOCTH BAKIIMHBI),
JEMCTBYS B KAYECTBE MMMYHOJIOTHYECKOTO MOILYJIATOPA, @ TAK)KE IPUPOJHOTO abIOBAaHTA BAKI[UHBI;

—(YHKIMOHAJIbHbIE IPOAYKTHI MUTAHUS, 340pOBas OMOMUKPOOHOTa, 3I0pPOBBIA 00pa3 MKU3HU
U YIPaBIsEMOE 3alIUTHOE BO3JICHCTBHUS OKPYXKAIOWIEH CpEeabl, UCKYCCTBEHHBI MHTEIUIEKT H
ANIEKTPOMArHUTHas MH(GOPMALIMOHHAS Harpy3Ka/meperpy3ka — OTBETCTBEHHBI 32 pab0Ty HUMMYHHOU
CHCTEMBI U €€ CIIOCOOHOCTH CBOEBPEMEHHOTO IMMYHHOI'O OTBETA Ha MaHAEMUYECKHE aTaKH;

—COBEpIICHCTBOBAHUE CTpAaTeruii MMMYHM3AallMM U reorpa@uyeckoro ycrexa BaKIMHAIUH,
B3aMMOCBSI3aHbl C HCKYCCTBEHHBIM HHTEJJIEKTOM U HWHHOBALIMOHHBIMH HHCTPYMEHTAMH,
MOJIEIMPOBAHUEM U YNPABICHUEM HMMYHHOM 3allIUTON U HHIUBUIYaJIbHBIM UMMYHHBIM OTBETOM;

—MYJIBTUMOJAJIbHbIe MHCTPYMEHTBI, OMOYMIMPOBAHUE, HEHPOHHbIE M MO3TOBBIC YHIIHI,
TEXHOJIOTMM CEKBEHHUPOBAaHUS CJEAYIOUIEr0 (HOBOIO) IOKOJEHHUS CO3/1al0T OHMOMAapKephbl IS
YIpaBIEHUS CTPYKTYPOH 340pOBOM OMOMUKPOOHOTHI U (DYHKIIMOHAJILHOTO TUTaHMs, B 3aBUCUMOCTHU
OT LIEJIEBBIX [T0KA3ATENEH;

—(pYHKUMOHAIBHBIM MPOXYKT TMUTAaHUS C TOMOIIbI0 OHOMAapKepoB U  TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIIJIEKTA SIBJISIETCS 1EJIEBON MUTATeNIbHOM cpefoi Kak JJis OpraHu3Ma B LI€JIOM,
TaK ¥ i1 OMOMUKPOOUOTHI B 4acTHOCTH [60].

Pannss BospactHas (4045 7eT) QUarHOCTHKA, JIEYEHHE U MPOQHIAKTHKA OCTEONopo3a C
UCMOJIb30BaHUEM HHCTpyMeHTOB (TexHonoruit) SI1 Memummubl 1 5G MEIUIIMHCKUX CEPBUCOB,
MTO3BOJIUT YIIPABISTh MEAUKO-COLIMATIbHO-I)KOHOMHYECKOM MpolsieMoii coBpeMeHHOCTH [61].
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PanHss Bo3pacTHasi AMarHOCTUKA, JIEYCHUE W MPOQPIIAKTUKA OCTEOMOPO3a C UCIOIBE30BAHUEM
MHCTpYMEHTOB (TexHosoruil) SII menuuuuel 1 5G MEAMIIMHCKUX CEPBUCOB, IIO3BOJISET YIIPaBIAThH
«0e3MONIBHON AnuieMuen» («CKpBITON amuaeMueili») 21 Beka ¢ MOMOIIBI0 HEMEIMKAMEHTO3HBIX
METO/IOB JICUEHUs — TpeX MylbTunapaaurMaibubix miargopm: 30X, ¢dusnueckas akTUBHOCTb,
(GyHKUIMOHATIBHOTO NMUTaHUA (COaTaHCUPOBAHHOTO, 30POBOTO, HATYpalbHOTO) [61].

Knrou k ycnexy jiedeHHs 0CTEONOpo3a HAaxoAUuTCA B HOBOM SII-meauuuHe OCHOBaHHOM, Ha
TyOOKOM MHIUBUAYATU3UPOBAHHOM MOIXO0JE U MOTHBALIMU MTpoduiakTupoBaTh 3abosneBanue [61].

3axnouenue

Cospemennoe paszputue OII sBisieTcss pe3ysibTaToM COYETAaHUs I'€HETHMUYECKUX (PAKTOpOB,
(bakTOpOB OKpYXKAIOLIEH Cpeabl, MUTaHWUSA, HU3KOM (U3MYEeCKOM aKTMBHOCTHM W Jp. MHorue
WCCIICIOBAHMS JIOKAa3aJld, YTO CYHIECTBYIOT BEChbMa BEPOATHBIC CBA3H MEXIY MHUKPOOHOMOM
kumeynnka u OIl, B cBA3M ¢ yeM MHMKpOOMOTa KHUIICYHHKA YEJIOBEKa MOXKET OBITh Ba)KHBIM
STHOJIOTUYECKUM (DAaKTOPOM CHUXKEHHUS KOCTHOM IUIOTHOCTU. biaromapsi ObICTpOMY pa3BUTHIO
COBPEMEHHBIX TE€XHOJOTMI CEKBEHHUPOBAHUS Mbl MOXEM 00Jiee MOJHO U TOUHO OIPENEIIATh COCTAB
MUKPOOHBIX COOOIIECTB U €T0 CBsI3b C (haKTOpaMK OKPYIKAIOIICH cpenbl (3a00JIeBaHUSMU U T. II.).

OcHoBHasl 3a7ada B HACTOSIIEE BpeMs - MOATBEPAMTH POJIb MUKPOOMOTHI KHILIEYHHKA B
pa3Butuu OIl M U3yyuTh MEXaHHU3M €€ y4acTHsi B MeTabolM3Me KOCTHOH TKaHH. Mexniy Tem,
BIIMSIHAE JTUEThI, aHTUOMOTHKOB, IpobuoTukoB U FMT Ha passutue OII cienyer uzyuuth Gosee
IIOJIHO /711 pa3paOOTKU HOBBIX CXEM TEpAalUU HU3KOM KOCTHOHM IUIOTHOCTU. DTHU METOAbI JEUEHUS
MOTYT IOMOYb M30€KaTh NOOOYHBIX 3PPEKTOB CYIIECTBYIOIINX JEKAPCTBEHHBIX MIPENapaToB U AaTh
WU AJI HOBBIX CXEM TepalMy HU3KOH KOCTHOM IJIOTHOCTHU B OyyIeMm.

CoBpeMeHHass HOBas TE€HETHKa M SIMICHETMKAa OCTEONOpo3a, akTUBHOE BHeapeHue SII
MemuiuHbl ¥ IIHPOKOMACIITa0HOE HCIOoNb30BaHue 5G TEXHOJIOTHH, IO3BOJIUTH C ITOMOIIBIO
KOMOMHHPOBAaHHOTO W THOPHIHOTO KiacTepa B JAMAarHOCTHKE, JICYEHUH U TNPO(UIAKTHUKE
0CTEOI0P03a — YBEJIMYUTh CPEIHION0 MTPOIOJIKUTEIIBHOCTD KU3HHU B PETHOHE.
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Annomayus. CoOBEpILIEHCTBOBAHWE METOAOB JICUEHUS OJOHTOTEHHBIX KHUCT YEeICcTel
MIPOJIOJKAET OCTABAThCS AKTyaJlbHOW MpoOIeMON XUPYprHYeCKOH CTOMATOJIOTMHM M YENIOCTHO-
auneBoil xupypruu. B Hacrosmiee Bpems HauOosiee NMEpCIEeKTUBHBIM SIBISETCS HCIIOJIb30BaHUE
MHOTOKOMIIOHEHTHBIX KOCTHOIUIACTHUYECKUX MAaTEPHUATIOB C LEJIBK0 ONTUMH3ALUU pPErNapaTUBHOIO
OCTEOreHe3a II0Clie OIepalud IUCTIKTOMHM MpH OOUIMPHBIX KUCTax uentocTH. Llenbro
HCCIIEIOBAHUSA: COBEPILIEHCTBOBAHME CHOCO0a IIMCTOKTOMUHM TMPH XUPYPrHUUYECKOM JICYECHUU
OOIIMPHBIX KUCT BEPXHEH YEITIOCTU C OCTEOIUIACTUKOM KOCTHOrO Jie(hekTa OMOKOMITO3UIIMOHHBIMU
MaTtepuaiaMM B KOMOMHAIIUM C METOJOM HAalpaBiI€HHOW TKaHEBON pereHepanuu. KinnHuueckui,
PEHTTEeHONIOTHYECKUM, ructonoruueckuii. 3a mnepuox 2015-2019  rr. mox HaOmoneHHEM
HaxoAuiauch 54  OONBHBIX C  OJOHTOTCHHBIMH  KHCTaMH  4YEJIIOCTeH, U3  KOTOPBIX
12 nuarHocTupoBajuch Kak oOmupHble. [locie HUCTIKTOMHM KOCTHAs IOJIOCTh 3alloJIHAIACh
OMOKOMITO3UIIMOHHBIM MaTepuasom: rpanyinaMmu ruapokcunannarura (Iomucrom, P®) B couetanun
¢ OTIIK, cBepxy aytoriazmeHHas memOpana, BoiaenenHas u3 OTIIK. u xonnarenoBas memOpaHa
(ITomucrom, P®). brnmxaiimve v OoTJalieHHbIE CPOKH JICYCHHS MPOTEKaId BIIOJHE OJarompusiTHO.
ITpu xoHTpONBHON peHTreHorpaduu yepe3 12 mecsieB y BceX OOJIBHBIX HAOIIOMANOCH MOJTHOE
BOCCTaHOBJIEHHE KOCTHOTO Jie(eKTa C OPraHOTUIIUYHBIM CTPOECHUEM.

Abstract. Improvement of methods of treatment of odontogenic cysts of the jaws continues to
be an urgent problem in surgical dentistry and maxillofacial surgery. Currently, the most promising
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is the use of multicomponent osteoplastic materials in order to optimize reparative osteogenesis
after cystectomy for extensive jaw cysts. The aim of the study is to improve the method of
cystectomy in the surgical treatment of large cysts of the upper jaw with osteoplasty of the bone
defect with biocomposite materials in combination with the method of directed tissue regeneration.
Clinical, radiological, histological. During the period 2015-2019, 54 patients with odontogenic
cysts of the jaws were under observation, of which 12 were diagnosed as extensive. After
cystectomy, the bone cavity was filled with biocomposite material: hydroxylappatite granules
(Polistom, RF) in combination with PRP, on top of an autoplasma membrane isolated from PRP and
collagen membrane. The immediate and long-term periods of treatment were quite favorable.
Control X-ray examination after 12 months showed complete recovery of the bone defect with an
organotypic structure in all patients.

Kniouesvie cnosa:  xucra, IHMCTIKTOMHS, OCTEOIUIACTHKA, MeMmOpaHa, ayToruia3Mma,
pereHeparus.

Keywords: cyst, cystectomy, osteoplasty, membrane, autoplasma, regeneration.

Beeoenue

AKTyalnpbHOM MPOOIEMOM XUPYPrUUECKON CTOMATOJIOTHU M YEIIOCTHO-JIMIIEBOW XUPYpPTUU
(WJIO) mpomomxkaeT ocTaBaThCs COBEPIICHCTBOBAHUE METOJOB JIEYEHHUS OJOHTOT€HHBIX KHCT
yemoctedt [1—4]. UTto 0OBsACHAETCS PSAAOM NMPUYUH: KHUCTHI YEIIOCTEH 3aHMMAIOT 3HAYUTEIIbHBINA
yaenbHbIi Bec (0T 7% m0 12%) cpeau 3ab6oneBanuii YJIO [5—6]. [Ipn HarHO€HUM KUCT BO3MOXKHO
pa3BUTHE TaKUX OCJIOKHEHHs, Kak BepxHeuemtocTHoOW [7-8]. He wuckiarouaeTcss BO3MOXKHOCTH
MaJMTHU3ALMN SMUTENIUATBLHON O0OJOYKM KHCTHI C Pa3BUTHUEM TaK HAa3bIBAEMOTO IIEHTPaIbHOTO
paka yemtoctd [9]. [Ipu OOLIMPHBIX MOPAKEHUSAX UYETIOCTH PEKOMEHAYETCS LIUCTOTOMHUS U €€
BapUaHTHI, T. K. MOCIE MUCTIKTOMHUU TPU OOJBIIUX, H 0OCOOEHHO, OOMMPHBIX Ae(eKTax Mporecc
BOCCTAHOBJICHHSI HE HJIET Jajblle (JOPMUPOBAHUS COCITMHUTEILHOTKAHHBIX PYOILIOB U 3aTSATUBACTCS
Ha rofsl [10—12]. YcraHoBieHO, YTO MpHU OOIIMPHBIX KHCTAaX BEpXHEH YETHOCTH MOXKHO YCHELIHO
WCIIONB30BaTh JIByXdTallHbI MeToa JedeHus [13] wim crienyer 3aBeplIMTh C  MTOMOILIBIO
HUCTAIKTOMUU. OZHUM U3 cr10cO00B MPOQPUIAKTUKHY OCIOKHEHUN U ONTUMHU3ALUU BOCCTAHOBIICHUS
KOCTHOM TKaHM YETIOCTEeH SBJISETCS MCIOJIB30BaHUE OCTEOIIACTHYECKUX MarepuaioB [14-16].
Nmeromeecss MHOroo0Opasue OCTEOIUIACTMUECKUX MaTepuaioB HEPEIKO CTAaBUT MeEped BpauoM
HEJETKYyI0 3a/iady BbIOOpa Hauboliee ONMTUMAIbHOTO M3 HHUX, COOTBETCTBEHHO, HAa CETOAHSIIHUIN
JIeHb HEJb3s BBIIECTUTHh «UACAJIbHBII» Onomarepuas AJil UCHOJIb30BaHMS B Pa3IMUHBIX OOJIACTIX
xupyprun. Ilo muenuto [17-18], maeanbHbIl KOCTHBIM Marepuan JOHKEH OBITh CTEPUIIBHBIM,
HETOKCUYHBIM, 00J7a/1aTh OCTEOKOHAYKTUBHBIMH W/WUJIM OCTEOMHAYKTUBHBIMH CBOMCTBaMH,
pe3opOupoBaThCs, OBITH JOCTYNHBIM B aJeKBAaTHBIX KONUYECTBAX, HENOPOTMM M YIOOHBIM B
oOpallleHuu, a TaKKe€ He JIOJDKEH BBI3bIBATh MMMYHHBIX peakuuil. Cpean ocTeo3aMelaronmx
MaTepuajioB IIUPOKO PaCHpOCTPAHEHbl MaTepHalibl HA MHUHEPAJIbHONH OCHOBE (TMIPOKCHUANATHUT,
TpUKaidblMii Qocdar M KepamuKka), Ha OCHOBE KOJUIareHa J>KUBOTHOTO MPOUCXOXKACHUS U UX
komrmo3uiuu [ 19-20].

OnHako, B TOCHEAYIOUIEM CTajll0 OYEBHAHBIM, YTO JUIsl TOJHOLIEHHOM OCTeOopereHepanuu
HEO0OXO0IMMO COOMIOICHUE 2 YCIIOBHMA:

1. co3manue 3aMKHYTOM KOCTHOM MOJOCTH JUIsl MPEAOTBpAIICHHUS BPACTAHMS SIUTEIUS B
pereHepar W KOHTaMUHAIIUM OaKTepuUanbHOW (IOPHI POTOBOM TMOJOCTH C WCIOIH30BAHUEM
OapbepHOM TEXHOJOTMHM HampaBieHHas TkaHeBass pereHepauus (HTP) w3 ayro-aminoreHHbIx
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Pe30pOUPYEMBIX HITH aJLIOTLIACTHYECKUX HEpe30pOupyeMbIx MeMOpan [21-22];

2. ucrnonb3oBaHue (aKTOPOB POCTa JJIsi YCKOPEHHSI PEreHEPATUBHBIX MPOIIECCOB B paHE, KaK
OITHOTO M3 MEPCIEeKTHBHBIX JOCTHKEHUI B MEIUIMHBI B IIEJIOM, U B YaCTHOCTH CTOMAaTOJIOTHUU
(TapomOHTOIOTHSI, UMILTIAHTOJIOTHS) [23].

UccnenoBanusiMu yCTaHOBIIEHO, YTO BBEJIEHHE B COCTAaB OCTEOIUIACTMUYECKUX MaTepuajioB
(dakTopoB pocra, 00IaIAIUX OCTCOUHAYIIUPYIOIIMMI CBOMCTBAMH, MOBBIIIACT UX CIIOCOOHOCTH
aKTHBHpPOBaTh ocTeoreHe3 [24-25]. B Hacrosmee BpeMs HCIHOJb30BaHHE O0OOTaIICHHOM
tpombonutamu 11azMel (OTITIK, BoTIl u T. m.) mis yCcKopeHus pocTa KOCTH M MATKHX TKaHEH
CTaJIO OJJHUM U3 MEPCIEKTUBHBIX HAIPABICHUI B PEKOHCTPYKTUBHO-BOCCTAHOBUTEILHON XUPYPTUn
[26-27]. CnenmoBarenbHO, Ha CerofgHsi HaubOoyiee TNEPCHEKTUBHBIM SIBISIETCS CO3JIaHUE U
WCIIONIb30BAaHUE MHOTOKOMIIOHCHTHBIX OWOIIOBSI30K C IIENBI0  ONTHMH3AINKH  PENapaTHBHOTO
OCTEOreHe3a Mocjie ONnepaluy MUCTIKTOMUU MPU OOIIHPHBIX KUCTaX YEIIOCTH.

Llenp0 1aHHOTO HWCCIENOBAaHUS SIBUJIOCH COBEPUICHCTBOBAHHE CIOCO0A ITUCTIKTOMHH IPHU
XUPYPrUYECKOM JICYCHUU OOLTUPHBIX KUCT BEPXHEH YEITIOCTH C OCTEOIUIACTUKON KOCTHOTO Jie(heKTa
OMOKOMITO3UITMOHHBIMU MaTeprallaMd B KOMOWHAIMU C METOJOM HAIIPABJIICHHOW TKAHEBON
pereHepaimm.

Mamepuan u memoowl ucciedosanus

3a mepuwon 2015-2019 rr. mox HammM HAOMIOAEHUEM HAXOMWIHCh 54 OOJBHBIX C
OJIOHTOTEHHBIMU KHUCTAaMU YENIOCTEH, U3 KOTOPBIX 12 AMarHOCTHPOBAIUCH Kak oOmpHbie. M3 Hux
8 manueHToB ObUIM KEHIIMHBI U 4 My>XYHHBI B Bo3pacte oT 12 no 46 ner. PagukynspHble KUCTHI
BCTPEUAIHCH B 7 ciiydasx, (GOILTHUKYISPHBIC y 5 00MbHBIX. JKamoObl OOMBHBIX ¢ HCHATHOUBIIUMUCS
OOIIMPHBIMH KUCTaMH TIPU TOCTYIJICHMHM CBOAWJINCH K HAJIMYHUIO JePOpMaIUil YeTIOCTH WU
CBUIIICH Ha aJbBEONSIPHOM OTpocTKe. [IpyM HarHoeHHM KHUCT YXYIAIIaJoch OO0IIee COCTOSHUE,
O0JIbHBIE JKaJIOBAJIMCH HA MOSBJICHUE OOJIEH U MPUITYXIIOCTH.

[Ipu BHemHeM ocMoTpe OOJBHBIX Aedopmanus Juna HaOnoJanachk MpU HATUYMU KUCT BO
¢bpoHTaTEHOM OTJENEe BepxHel uemoctu. Ilpu ocMoTpe co croponsl mojoctd pra y 10 GombHBIX
IIPU HEHArHOMBIIMXCA KUCTaX OMpEIeNsiach CINIaKEHHOCTh WM BBIOyXaHHME OKpYIIOW (OpMbI
nepeAHel CTEHKM 4YeNmoCcTH B obnactu mepexoaHoil ckiaaku. [lampmamus Oez0ose3HeHHas,
rpaHulbl BeIOyxaHui yerkue. Cumnrom [lromontpeHa HaOmronancs y 8 MalMeHTOB, a CUMITOM
¢dmokTyaruu y 4. Y 2 O0JIbHBIX ¢ KUCTaMU B 00J1aCTH OOJIBIINX KOPEHHBIX 3y00B BEPXHEH YETHOCTH
He HaOmoAanoch BUAMMONW JaedopMmalvy YeNoCTH B CBS3M C POCTOM KHUCTBI B CTOPOHY
BEPXHEUENIOCTHOH TMa3zyxu. B ciaydae QommukymisipHelx —(3y0oconepikamiux) KUCT, THpu
BHYTPUPOTOBOM OCMOTpPE OOHApyKMBAJIOCh OTCYTCTBHUE OJHOIO-ABYX IOCTOSIHHBIX 3yOOB, a B
HEKOTOpBIX CIIy4asX — HaJU4Me MOJIOUHBIX 3yOOB Yy B3pOCIBIX NAIlMEHTOB. J(MarHOCTHUKY
OFOHTOT€HHBIX  OOIIMPHBIX  KHUCT  MNPOBOAMIM  METOJOM  IYHKIIMOHHOHW  OHOmICHH,
PEHTICHOJIOTUYECKOTO0  00cieoBaHuss  (OpTONAHTOMOTpaMMa) W, TMpU  HEOOXOJUMOCTH,
KOMITbIOTEpHOW ToMorpaduu. Bo BpeMs MNyHKIMHM KHCTHl TNOJy4ald OHAJIECHUPYIONLYIO
MIPO3PaUHYI0 KUAKOCTh. [Ipy HarHOEHUM KUCTHI B IyHKTATE MOSIBIISJICS THOM. PeHTreHonornueckas
KapTHMHAa KHUCT XapaKTepU30BaJlaCh HAJIMYMEM YYacTKa pa3pekXeHHs KOCTHOW TKAaHU OKpPYIVION
¢dbopMbI ¢ YeTKMMHU rpaHunaMu. B ciydae (oUIMKYJISPHBIX KUCT B oyare Mpoerupyercss KOpOHKa
PETEHUPOBAHHOTO 3y0a JIMOO MOJHOCTHIO BECH 3Y0.

Onepanys IUCTIKTOMHS BCEM OOJBHBIM BBIMOJIHSJIACH IO KJIACCHUYECKOW METOAMKE MO
MECTHBIM 00e3001MBaHueM y 9 ManueHToB U 3 1oja OOIIKMM 3HAOTpaxealbHbIM HApKO30M. 3yOHl,
KOPHM KOTOPHIX HaXOAWJIMCh B OYare M MPeACTaBIUIM  (YHKIMOHAIBHYIO LIEHHOCTh
JeMyJIbIIUPOBANIUCH C JaJIbHEHIINM SHAOAOHTHYECKUM JieueHueM. llocne monHoro yaaneHus
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KHCTO3HOUW 00OJIOYKH KOCTHAsI TIOJIOCTh 00padaThiBaiach aHTUCENITUKOM «Jlekacan» U 3amoiHsIIach
OMOKOMITO3UITMOHHBIM MaTepuajoM rpanyinamu ruapokcunanmnaruta (Ilomucrom, PD) B couetanun
¢ OTIIK, cBepxy aytoruiazmeHHas MeMOpana, BbiaeneHHas u3 OTIIK u komrarenoBass memOpaHa
0,6 mm (ITomuctom, P®). B 3 ciaydasx mpu OTCYTCTBHHM KOCTH JHA HOCOBOHM MOJOCTH U HEOHOM
IUIACTUHKH B TEpPEAHEM OTIeNe, yKa3aHHbIe Ie(eKThl 3aKPBIBAUCh TAKKE KOJIATCHOBBIMH
MemOpanamu. Takum 00pa3oM, OCYIIECTBIsUIaCh MOJHAs H30JSIIMA paHbl W pereHepara ¢
CO3/IaHMEM ONTHMAJIbHBIX YCJIOBUHN ISl HAIpaBJIEHHOW TKaHEeBOW pereHepanuu. Pana ymmBanack
Harmyxo.

Pesynomamot u obcyscoenue

JluHamuueckoe HaOMIofeHHEe 3a OONBHBIMH BKJIIOYAIO TPEXKIE BCEro KIMHUYECKOE
o0cre0BaHKe, KOTOPOE MPOBOAMIIN 1O OOIIEHPUHATON MeToauke Ha 2—7, 14-e cyTkwu, crycts 1, 3,
6 MecslEeB M yepe3 roj IOocie ONepaTHMBHOIO BMEIIATENbCTBA. B IepBble CYTKHM BbIpaKEHHas
MHOWIBTpAIs KpaeB paHbl OTMEYajgach y 2 OONbHbIX. JIMKBUAAIMS MOCICONEPALMOHHOTO OTeKa
HaOmrofanace Ha 6—7 cyTKu. PacxoxjaeHue mBoB B MOCIEONEPAMOHHOM NIEPUOIEC HE HAOIIONATI0Ch
HU B ofHOM ciydae. [Ipu moBTOopHOM o0OCinenoBaHuM 4Yepe3 1 Mec. M TOCIEOYIOLUEe CPOKU
HaOmofieHnss OoJbHBIE kKajlo0 HE MPEeAbSABISAIN, CIU3UCTass 000J0YKa B 00IACTH ONEPaTHUBHOIO
BMEIIATeIbCTBa OblIa OJIETHO PO30BOTO IBETA, 0€3 OTEYHOCTH. PEHTreHOJIOrmYecKuii KOHTPOJIb
BKJIIOYAJI TIAHOpPaMHYI0 peHTreHorpaguio uyemocreil. Ha 6-M Mecslle peHTIEHOIOTHYECKU
HaOII0aI0Ch MOJIHOE BOCCTAHOBIEHHE Je(eKTa, OJHAKO TOMOTEHHOCTH He Halloaanock. 3penas
OpPraHOTUIIMYHAs KOCTHas TKaHb HpOCieXHBajgach Mo nepudepun nedexra. B I1eHTpalbHBIX
y4acTKax KOCTHBIH PpHUCYHOK HE HOCHJI IPU3HAKOB OPraHOTUIMYHOCTH: HE HaOI0qanoch
c(OPMHPOBAHHBIX TAaBEPCOBBIX KAHAJOB, THIIMYHOTO KOCTHOTO PUCYHKA, MHUHEPAJIH3AIMH KOCTH.
IIpy KOHTpoONBHOW peHTreHorpaguu dYepe3 roA y BceX OOJBHBIX HAOMIOJANOCh IOJIHOE
BOCCTAHOBJICHHE KOCTHOTO Je(eKkra C OpraHOTMIIMYHBIM CTPOEHHEM U MMHEpaIu3alieH.
CHMKEeHMs BBICOThI KOCTHOM TKaHM HE HAOJI0OAAJOCh HU B OJHOM CiIy4ae, 4TO OYEHb Ba)XKHO IS
JTaabHEHIIeH UMIUTAHTOJIOTMYECKON peaOuInTauu 00JbHBIX.

Knunuueckuti npumep: bonpnas Ko-oit A. A., 1993 r. p. (amOynatopHas kapra Ne46),
obpatunack B 20.09.2015 r. B yacTHyI CTOMAaToJIOTHYECKYlO KIMHHUKY «J/I-pa YmapoBa» c¢
XKauo0aMU: Ha MOSIBIIEHUE OIYXOJIEBUJIHOTO 00pa30BaHUs BEPXHEH YENIIOCTH, EpUOJNUEcKUe 00IH
B 3y0ax M YeNIOCTH, UCKPHUBIIEHUE MEPEIHUX 3yOOB, 3aTPyAHEHHBIN MPHUEM MUIIH, 3CTETUYECKUN
HEI0CTaTOK.

W3 anamHe3a: yKa3aHHbIE CUMIITOMBI MOSIBHIIMCh 2—3 Mecslla Ha3ajd, HU C 4eM OOJIe3Hb He
cBsa3biBaeT. Ilocie ocmorpa Bpadom-cromarosoroMm A. M. VYmapoBbiM Oblia HampasiieHa Ha
KOHCYJIBTAIIMIO U JieueHue Ha Kadenpy xupypruyeckoir cromarosiornu KI'MA nm. .K. AxynOaesa.

IIpu BHemHEM ocMOTpe M3MeHEeHHH He oOHapyxeHo. [Ipu ocMOTpe MmosocTu pra BHISABIECHO
OITyXOJIEBUJTHOE 00pa30BaHNE BEpXHEH YENIOCTH B MPEeAIBEpUH MOJIOCTU pTa Mo mpoekuuu 14, 13,
12, 11 3y0OoB, ManoOosie3HEHHas MpH Nalblalluy, CIU3UCTas O0O0JI0YKA M KOCTHas TKaHb
WCTOHYEHBI, OIpeNesieTcsl CUMITOM «/[ronmuTpeHa», albBEeONSIpHBIM OTPOCTOK BEPXHEH UYETIOCTH
nepopMUPOBaH TaKXe B MEpeJHEM OTJese TBepAoro Heba cmpasa. 13 3y0 oTCyTCTBYeT B 3yOHOM
psany, 11 3y6 cMerien BecTHOyYIsApHO, a 12 opanbHo, 00a nHTakTHBL Ilepkyccus 12, 14 3y0oB cnerka
oonesnenHa. Cnu3ucras 000JI04Ka B 3TOH 00JIaCTH B I[BETE HE M3MEHEHA, HO UCTOHYEHA, NMEETCS
CBUIII CO CKYJIHBIM THOMHBIM OTaensieMbIM. Ha maHOpamMHOI peHTreHorpaMme B 00JaCTH BEPXYLIKU
xopHeir 14, 13, 12, 11 3y0oB ompenensercss TeHb KUCTBHI pasMepoM 1,722 cM ¢ HEYETKMMHU
KoHTypamu. [lo HIDKHEMY Kpaio IaTOJIOTHYECKOro ouara, Mexnay KopHamu 14, 12 3y6oB
OTIpe/IeTIsieTCs] UHTEHCUBHAS TEHb yIJIMHEHHOW (opMbl KOpoHKM (ommukyna 13 3yba. KopHesbie
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KaHaJIbl 3y00B He TuIoMOupoBanb! (Pucynok 1).
[IpeamnonoxutenbHblil [uarHo3: QoMTUKyIIpHas KUCTa BEpXHeH dentocTu B obmactu 14, 13,
12 3y6oB.

Pucynok 1. Ha ogoHTOIaHTOMOrpaMMe ONPEACISIOTCS: TeHb JECTPYKIUH KOCTHOW TKaHU B 00JIacTH
Bepxymiek kopued 14, 13, 12, 11 3y00oB pasmepoM 22x28 MM C HEYETKUMH KOHTYpaMH, a TaKxKe
WHTEHCHUBHASI TCHb YJUIMHEHHON (OpPMBI KOpOoHKH (hojutnkyia 13 3yba

Jleuenne: 28.09.2015 1. mocne muomOupoBaHus KaHainoB 14, 12 3y00B BBIIIOJTHEHA ONEpanus -
LUCT3KTOMUSL ¢ yjnajeHueMm ¢osuukynaa 13 3yba, ocreomiaacTUKod KOCTHOro jaedekra
OMOKOMIIO3UTHBIMU MaTepHallaMi M H30JAIHEeN ayTOIUIa3MEHHOM M KOJUIareHOBOW MeMOpaHoil ¢
COXpaHEHHWEM aHaTOMHYeCKOi Gpopmbl 3y0oB (Pucynku 2—-6).

Pucynok 2. Dram omepamuu ITUCTIKTOMHHU C Pucynok 3. OOmwupHBIA JgedeKT KOCTHOH
yaanenueM domrkyna 13 3y0a TKaHU (24%28MMm)
Pucynok 6. 3axxuBieHne paHbl IEPBUYHBIM HATSKEHUEM

I'ucTonornyecku B yJaJIeHHBIX TKaHSAX BbIsBI€HAa (UOpO3HAs CTEHKAa KHCTbI, BBICTIAHHAs
YaCTUYHO TPaHYISIUOHHOW TKaHbIO, YaCTUYHO — MHOTOCIOMHBIM IUIOCKUM SIUTEIUEM.
[locneonepaniMoHHOE TEYEHHE IVIAJKOE, paHa 3aXHWIa NEPBUYHBIM HATSXKEHHEM Ha S5-€ CYTKH.
[IpoBonunace oOmias aHTHOaKkTepuaidbHas Tepamus C Ha3HAYCHHWEM JIMHKOMHUIIMHA, a TakKke
TPUXONOJNA W JAMA30JMHA. XOJIOJ, AHTHCENTUYECKHE OpOLIEHUS P-POM  XJIOPTeKCUIUHOM
ourmokonara 0,05%. Ilo okoHYaHWM J€YEHHS MPU BHEIIHEM OCMOTPE MATOJOTHsl HE BBISBIICHA,
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BBl ynajeHsl yepe3 7 nHeil. Cimsucras o0ojouka He uM3MeHeHa. [Ipu KOHTPOJIBHOM OCMOTpE,
IpoBeIeHHOM 4epe3 13 mec. mocie onepaniy U Ha KOHTPOJIBHBIX PEHTI€HOrpaMMax BHJIHO, YTO
anaromuueckas ¢opma 11 3yba coxpanena. B oGmactu xoctHoro aedekra HaOmOgaeTCsl MOJIHOE
BOCCTAHOBJICHHE CTPYKTYPbl KOCTHOW TKaHUW. [lallMEHT CHAT ¢ JUCIAHCEPHOTO HAOIIOJCHHUS.
OxoHuatenpHbIi quarHo3: OOmupHas (GoIHMKyIspHas KUCTa BEpXHEW yenocTu B odnactu 14, 13,
12 3y6oB.

-

‘

Pucynok 4. BHOKOMITO3UIHS: THAPOKCHATIATHT, Pucynok 5. KocTHbIi gedexT 3amomHeH
O.T.I1.K c ayromemOpanoii, ryoka Konamon OMOKOMITO3HIIMEH, CBEpXy ayToMeMOpaHa

3axnouenue

Takum oOpa3om, /1715 TOJIHOLIEHHON OCTEOpereHepauy HeoOX0JMMO COOII0IEHUE 2 YCIOBHUIA:
CO3[JaHM€ 3aMKHYTOW KOCTHOH IMOJIOCTH JJISl IPEJOTBPALEHNUs BPaCTaHUs SMUTENNS B pereHepar u
KOHTAaMHUHAIIMK OakTepuanbHOW (IOpBl pPOTOBOM TOJNOCTH C WCIIONB30BAaHHEM OapbhepHOU
TEXHOJIOTHH — 3aMoJTHEHUE MOCIICOTIEPAITMOHHBIX neeKToB OMOKOMITO3UTHBIM
KOCTHOIIJIACTUYECKUM MAaTepuajoM ¢ UCIOJIb30BaHHEM (aKTOpOB pocTa s YCKOPEHHUs
pereHepaTuBHBIX IPOLIECCOB M TNPUMEHEHUE ayTO-aJJIOTEHHBIX pe30pOMpyeMBbIX MeMOpaH [yis
HAIPABJICHHON TKAaHEBOM pereHepalum.
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RETROSPECTIVE ANALYSIS OF COMMUNITY-ACQUIRED PNEUMONIA
IN YOUNG CHILDREN FROM LARGE FAMILIES
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Aunomayusn.  IlpoBeneHo — uccieoBaHUE  OCOOEHHOCTEH  KIMHMYECKOIO  TEYEHHUs
BHEOOJNFHUYHON MMHEBMOHUU Y JIETEHl paHHEro BO3pacTa U3 MHOTOJETHBIX ceMeil. MccienoBanue
ObUIO peTpocneKTHBHBIM. JleTn cTpananu BHEOOJBHUYHOW IMHEBMOHHUEH CpeaHell W TshKeaon
CTENEHU TSKECTU. BBISABIEHO, YTO BHEOOJPHUYHOW MHEBMOHHWEW dyamie OOJCIOT JIETH pPaHHEro
BO3pacTa, IPEUMYILIECTBEHHO MaJIbUYHKHU.

Abstract. The study of the clinical course of community-acquired pneumonia in young
children from large families was conducted. The study was retrospective. Children suffered from
community-acquired pneumonia of moderate and severe severity. Revealed that community-
acquired pneumonia often suffers from young children, mostly boys.

Kniouesvie cnosa: BHEOOJIbHUYHAST IHEBMOHUS, DPAaHHUI BO3pacT, MHOIOJIETHAs CEMbS,
KJIMHUKA, JJa0OpaTOpPHBIE TOKA3aTENH.

Keywords: community-acquired pneumonia, early age, large family, clinic, laboratory
indicators.

[THeBMOHUS SBISETCS AKTyaJbHOM MpoOIeMOil Uil IMIMPOKOW MeauaTpuyecKOd MpaKTHKH.
HecmoTpss Ha ycnexu MOCIEAHUX JIET, OCTaeTcsd OTHOCHTEIbHO BBICOKOM 3a00J1€BaeMOCTh U
CMEPTHOCTb JIeTeH OT 3TOM O0se3nu [1].

[To nanuepiM BO3 nmHeBMOHHUS BIsSETCS INIaBHOM NPUYMHOW JETCKOH CMEPTHOCTU BO BCEM
mupe. Cpeau NpHUUYUH JIETAJbHOCTH Yy JEeTed 1o S5 jeT Ha ee aomo npuxoaurtea 17,5%, dro
€XEroJJHO B MHUpE cocTaBisieT okoio 1,1 MIH cMmepTenbHBIX ciydaeB (310 Oonbiie, yuem CIIN/I,
Massipus ¥ Kopb BMecTe B3sAThIe). [Ipu aToM 99% neranpHBIX cay4yaeB OT MTHEBMOHUU Y JeTeil 10 5
JIET IPUXOJATCS Ha c1abo U CcpeHepa3BUThIE CTpaHbl Mupa [2-3].

B Kazaxcrane yznenbHbI Bec 0osie3Hel OpraHoB JbIXaHUS B CTPYKType 3a00J€BaeMOCTH
nereit 0-14 ner cocraBmsier 48,4%. CMepTHOCTH JeTeld 10 5 JIeT B OCHOBHOM CBSI3aHA C
pecupaTOpHbIMHU (OPBU, ITHEBMOHHSI) nu KHUIIEYHBIMHU MH()EKIUSIMH
(http://adilet.zan.kz/rus/docs/U1000001113/links).

Haunbonee wacto MHEBMOHHsS BCTpeYaeTcss y JeTel paHHEro BO3pacTa H3-3a HAIUYHS
MHOXECTBa  Mpeapacrnonaralomux  GakropoB.  [lens uccnedosanus: — NpOaHATU3UPOBAThH
O0COOEHHOCTHU KJIMHUYECKOTO TEUEHUs OCTPON MHEBMOHUU Y J€TeH U3 MHOTOJETHBIX CEMEH.

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 149


http://www.bulletennauki.com/

T. 7. Ne4. 2021
https://doi.org/10.33619/2414-2948/65

broanemens nayxu u npaxmuxu | Bulletin of Science and Practice
https://www.bulletennauki.com

Mamepuanst u Memoowvl UCCIed08aHUsL

PerpocniektuBHOE wHccnenoBaHue mnpoBereHo aHamu3zoM 200 wuctopuil OonesHel aerei
paHHEro BO3pacTa M3 MHOTOJIETHBIX CEMEH ¢ BHEOOJbHUYHBIMU ITHEBMOHHUSIMH, KOTOPHIE
HaXOJUJIUCh Ha cTannoHapHoM jiedeHuu B ['JIb No2 1. Acransi ¢ 2010 mo 2014 rospr.

B wuccnenoBanue ObUIM BKIIFOYEHBI MCTOPUM OOJIE3HHM NIETEH C OCTPHIMU BHEOOIHLHUYHBIMU
MMHEBMOHUSIMU B BO3pacTe OT 2 mec Xu3HU 110 3 jeT. [locraHoBka quarHo3a OCTpoOil MHEBMOHUU
OCHOBBLIBAJIACH Ha TINATEJILHOM AaHaJIM3€ aHAMHECTHYECKUX MOaHHBIX JeTeH, KIMHHYECKUX
MPOSIBJICHHH OOJIC3HH, PE3yIbTaTOB OOIICIPUHATHIX J1a0OPaTOPHBIX HCCIACAOBAHMM W JIaHHBIX
peHTreHorpaguu OpraHoB TPYJAHOU KIICTKH.

Pezynemamot u ux obcyscoenue
Ananu3 uctopuii 60ne3Hel gereil ¢ OCTpoil MHEBMOHUH U3 MHOTOJIETHBIX CEMEH MmoKa3al, 4To
OOJBIIMHCTBO JIETEH /10 TOCHHTAIM3ANNUN HE TONy4alld JICYeHHe MO Ha3zHadeHuio Bpada (59,0%,
p<0,05) u mocTynanu B cTanuoHap KpaiiHe mo3aHo: Ha 6—9 wu Gonee quu 3aboneBanus (89,0%,
p<0,001) (Tabmuna 1).

Tab6muma 1.
AHAMHE3 3ABOJIEBAHUS 1 TIOJIOBASI IIPUHA JIVIEXKHOCTD BOJIBHBIX JJETEN
llenwv 3ab60ne6anus n %
5 neHb 22 11%
6-9 neHn 156 78%***
10 u Gomee 22 11%
Ambyrnamoproe neyernue Ha OOMy
[To Ha3HaueHuto Bpaya 82 41%
CamoneueHue 118 59,0%**
Pacnpeoenenue no nonosoi npunaonesicnocmu
Mabp4yuku 119 59,50%*
JleBouKHu 81 40,50%
Tsocecmy meuenust
CpenHell CTeneH! TAKECTU 156 78%***
Tspxelnol CTeMeHH TSKSCTH 44 22%
Hroro 200 100%
Hpumeuanue: * — p<0,05;** — p<0,01;*** — p<0,001.
200 156 156
150 118 119
100 o 82— | 181
44
50 22 22
0 | II—
Bo3zpacr Henp Jleuenue TsxecTb [Ton
3a00eBaHuUs TEUCHUS
B J[o 6 mec B O16 mec nolroma B Orlr 1o 3 mer
Manbunku B J[eBOUKH H Jlo 5 on
B 6-9 nH Bboinee 10 nu AmOynaTopHoe
CamMmoieuenue B CpenHeli CTENICHU TSDKECTH B Tspxenoli CTeNeH! TIKECTH

Pucynox 1. Amamue3 3a00JIeBaHUS U TIOJIOBAs IPUHAICKHOCTh OOJMBHBIX JeTeH
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YCcTaHOBJIEHO, YTO TPyNIION BO3PAaCTHOIO PUCKA Pa3BUTHUS OCTPOM ABIAIOTCA JETH OT 1 roxa
no 3 ner, yem netu 10 1 roga (83,24% npotus 16,76%, p<0,001). Cpenu nocTynuBIIMX OONBHBIX
npeobmananu (p<0,01) manpumku. 3aboneBanue yamie (p<0,001) mporekano B TAKECTH CpeIHEH
crenenu (Tabmuua 1).

[Ipy peHTreHOJOTMYECKUX UCCIEOBAHUAX BBIABICHO, 4TO joctoBepHo (p<0,001)
npeobnaaanu JBYCTOPOHHHME OYaroBble MHEBMOHUU, Jajiee CJIEJOBaU MPABOCTOPOHHHE OYaroBHIE
naesmMonnn  (p<0,01), pexe — JBYCTOPOHHHE OYaroBO-CIMBHBIE mHEBMOHUU (p<0,05).
CermeHTapHbI€ U IOJUCETMEHTAPHbIEC THEBMOHUHU OTMEUAJINCh B €MUHUYHBIX ciydasx (Tabnuua 2).

Tabmuma 2.
JAHHBIE PEHTT'EHOJIOTMYECKOI'O UCCJIIEAOBAHUA
I'pynna KOIU4eCcmeo %

Bcero 200 100%
JIByCTOpOHHSISI 0O4aroBas 117 58,5%***
[IpaBocTOpOHHSAS OUaroBas 44 22%***
JIBYCTOPOHHSISI 04aroBO-CJIMBHAs 17 8,5%*
[NonucermenrtapHast 10 5%
JleBocTOpOHHSIST O9aroBast 7 3,5%
CermenrapHas 5 2,5%
HNutepctunmanbHas — —
Hpumeuanue: * — p<0,05; *** — p<0,001.

80 - B /[ByCTOpOHHSIS 09aroBasi THEBMOHHUS

60 ,58'8 B [IpaBOCTOPOHHSS O4aroBas

JleBocTOpOHHSS OyaroBas
40 - JByCTOpOHHSISI 09aroBO-CITUBHAS
20 - 22 85 B [JonucerMeHTapHas
5 5 25 B CermeHTapHas
0 - ‘

Pucynok 2. PenTrenonorndeckue JaHHbIe y O0JIbHBIX JIeTEH

N3 nerounsix ocnoxHenui npeoodmaganmu (p<0,001) BOC u tsmxenas JIH. U3 BHenmeroyHsix
ocnoxkHenuit — CCH u HelipoTokcuko3s. Jletanbublil ncxon ormedeH B 3,0% (Tabnuua 3).

Tab6mumna 3.
OCJIOXKHEHMUS BII
Ocnoocrenus n %
Jlerounsie:
1.50C 133 66,50%***
2.JIH 68 34,00%***
3. ATtenekTas 11 5,50%
4.I1neBput 2 1,0%
Brenezounvie:
CCH 35 17,50%
HetipoTokcukos 27 13,50%
JleTanbHBIN UCXO 6 3,0%
[Mpumeuanue: *** — p<0,001.
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locnuranu3upoBaHHbIE JIETH WMENN OTATOIIEHHBIM MPeMOpOUIHbIA (OH, dYame B BUIE
xenezonedumuraoit anemuu (p<0,01), BOH (p<0,05) u pexxe — paxutom (Tabnwuma 4).

. . Tabnuna 4.
IMPEMOPBUIHBIN ®OH BOJIbHBIX JETEU
3abonesanue n %
AHemust 86 43%**
Paxut 41 20,5%
BOH 63 31,5 %*

Ipumeuanue: * — p<0,05;** — p<0,01.

31,50% B Axemus
Paxur
20,50% bOH

Pucynoxk 3. IIpemopOunnbie 3a001eBaHus y OONBHBIX JeTel

B stuoctpykrype BII mocroBepHo yaie Habaroqanacs rpamnoioxurensras ¢iopa (78,31%,
p<0,001): cTpenTOKOKKH U CTaQHUIOKOKKU MPUOTU3UTENBHO B paBHBIX cooTHoueHusX (p>0,05). C
BBICOKOM CTEMEHBI0 JOCTOBEPHOCTH Yallle BBICEBAJIUCH MATOT€HHBIC IITAMMBI CTPENTOKOKKOB:
Streptococcus pneumonia (71,95%, p<0,001)), u cradunokokkoB: Staphylococcus hemoliticus
(46,97%, p<0,001) u Staphylococcus aureus (34,85%, p<0,01). Jlamee B mopsiake yOBIBaHUS
cienoBanu BbiceBbl cMemanHon (11,64%, p<0,05). Pexe BriceBanmach rpamoTpuiiaresabHas Gropbl
(7,0%), toe 6ombiie otmeuancs BeiceB Haemofilus influenza (42,86%), 1 B €TUHUYHBIX CITydasx —
kanauaa (Tabmuma 5).

Tabimna 5.
XAPAKTPUCTHUKA STUOJIOT'MTUECKON MUKPO®JIOPHI V BOJIBHBIX

1 I'pamnonosicumenvhas gpropa 148 78,31
Streptococcus: 82 55,41
-pneumonia 59 71,95%**
-viridans 23 28,05

2.Staphylococcus 66 44,59%

- epidermidis 12 18,18
- aureus 23 34,85**
- hemoliticus 31 46,97***
Cwmemannas ¢uopa 22 11,64*
I'pamoTpunaTenpHas 14 7,41
-Haemofilus influenzae 6 42,86
-Enterobacter 3 21,43
-E. coli 2 14,28
-Pseodomonas aerogenosa 2 14,28
-Citrobacter freundii 1 7,15
7.Candida 1 5 2 2,65
8. Ompuyamenvusiii noces 11 55
Hmozo 189 94,5

[Mpumeuanue: * — p<0,05;** — p<0,01;*** — p<0,001.
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Takum 00pa3oMm, peTpOCIEKTUBHBIN aHAIU3 MO3BOJISIET 3aKIIOUUTh, YTO Y 00ibHBIX BII nereit
paHHero BO3pacTa M3 MHOTOJIETHBIX CeMEl OTMedascsi OTATOLICHHBIM aHaMHe3 3a00JIeBaHUS C
JUIUTEIbHBIM aMOYJIaTOPHBIM CaMOJICUEHUEM PpOIUTENAMU, MO3AHAS rocnutanuzanus. Cpenu
O0JIbHBIX AeTel mpeolnanany Manpduky. [1o TaHHBIM UCchenoBaTeNnell 3TO OOBICHIETCS TEM, UYTO Y
JMI MY>KCKOTO TOJa CHI)KEHA PE3UCTEHTHOCTh K HMH()EKIMOHHBIM areHTaMm, TaK KaK CHUHTE3
MMMYHOIJIOOYJIMHOB CBsI3aH C X-XpOMOCOMOM, MIO3TOMY Y JIEBOYEK B CIydyae MyTallUd B OJHOU U3
X-XpoMOCOM BO3MOKHA KOMITEHCaIus 3a cueT Apyroi. [1o TsrxkecTu 3aboneBanus yaiie 0TMEUaIUuCh
BII cpenneii crenenu TsokecTd Ha (poHE OTATOIIEHHOTO npeMopOumHoro ¢oHa: anemueit, BOH u
paxutoM. [Ipu Beisnsimuce serounsie (dame bOC u JIH) u Buenerounsie (CCH., HeHpOTOKCHKO3)
OcIOXHEHUs. B »THOCTpyKType mpeoOnanany MNaTOTeHHbIE MITAMMBI —CTPENTOKOKKOB U
CTa(UITOKOKKOB.
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Annomayus. CoOBepLUIEHCTBOBAHNE METOI0OB KOMIUIEKCHOT'O JIEUeHHUs 3a00JIeBaHUN MapoI0OHTa
MIPOAOJKAET OCTABaThCsl HACYLIHOM MPOOIEMOM CTOMATONIOTUH U TpeOyeT MEXIUCIUIUIMHAPHOTO
nonxoaa. TSHKECTh TEUEHHMsI MAPOJOHTHTA M BBIPAKEHHOCTb JECTPYKTHBHBIX SIBJICHUN JUKTYIOT
HEOOXOIMMOCTh IPUMEHEHHUsI OCTEOIMJIACTUYECKUX CPEACTB JJISi BOCCTAHOBJIECHHUS MOBPEKIEHHBIX
TKaHell mapojoHTa. Jloka3zaHo, uYTo 3()()EKTUBHOCTb MEMOpPAaHHONW TEXHUKU 3HAUYUTEIBHO
MOBBIIIAETCSI TPU COBMECTHOM MHCIIOJIb30BAHUM MEMOpaH M  MOACAJO0YHBIX MaTepuasoB.
[TonTBEpXAE€HO  IMO3UTUBHOE  BIUSHUE KOMOMHHPOBAaHHOIO IpPHUMEHEHHUs  o0orameHHON
TpomborutaMu u  ¢ubpuHom 1iazmMbl kpoBu (OTIIK — ayrorenHsle ¢akTopsl pocra),
OCTEOIUIACTUYECKUX MATepUAIOB M METO/Ia HaIllpaBIeHHOH TkaHeBo# pereHeparuu (HTP). [Jers —
noBbllIeHHEe 3(G(EKTUBHOCTH PEKOHCTPYKTUBHOTO JieueHUS OOJIBHBIX C TeHEepaln30BaHHBIM
MapOJOHTUTOM IYTEM COYETAHHOTO MCIOJIb30BaHMs aJJIOMJIACTHKHU, 00OTaIlleHHON TpoMOOIMTaMu
IUIa3Mbl KPOBM M METOAA HAIPaBICHHOM TKaHEBOM pereHepauuu. Memoowvl uccied08aHus:
KIMHUYECKUH, peHTrenonornueckuii. 3a nepuon 2018-2019 rr. moj HabmrOAeHHEM HaXOAWIHMChH
34 GONBbHBIX C XPOHUYECKUM IeHEPaTU30BaHHBIM IMAPOJOHTUTOM CPEAHEH CTeNeHH TskecTH. Becem
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NaleHTaM [POBOAWIM MPO(ECCHOHANBHYI0 THTHMEHY IIOJIOCTH PpTa, Ja3epoTepanuio U
aHTHOAKTepHAFHYI0 Tepanud pPOBAMHULMHOM. 6 TMAIlMeHTaM B KOMIUIEKCHOW Tepanuu ObLTH
IIPOM3BE/IEHBl XUPYPrMYECKUE BMEILIATENbCTBA: OCTEOTMHTMBOIIACTUKA OMOKOMIIO3MLIMOHHBIMU
marepuanamu ¢ npuMmeHeHueM HTP ayro-amiorennsiMu memOpaHamu. KocTHble nedexTs
3aIoJHsIaCh OMOKOMITO3UIIMOHHBIM MaTepHalioM: IrpaHyinamu ruapokcuianmnaruta ([lomucrom, PD)
B couetanuu ¢ OTIIK, cBepxy ayroruiasmenHas memOpana, BeienenHas u3 OTIIK u konnareHoBas
memOpana (Ilomuctom, P®). bnumxaiimume W OTHaJCHHBICE CPOKH JICUCHUS TMPOTEKATH BITOJIHE
OnaronpuatHo. [Ipu KOHTposbHON peHTreHorpadguu uepe3 12 MecsueB y OOJNBHBIX HAOIHOANIOCH
BOCCTAHOBJICHHE KOCTHOTO J1e(peKTa C OpraHOTUIINYHBIM CTPOCHHUEM.

Abstract. Improvement of methods of complex treatment of periodontium diseases continues
to be an urgent problem of dentistry and requires an interdisciplinary approach. The severity of
the course of periodontitis and the severity of destructive phenomena dictates the need to use
osteoplastic agents to restore damaged periodontium tissues. It has been proven that the efficiency
of membrane technology is significantly increased when membranes and substitute materials are
used together. The positive effect of the combined use of Platelet Rich Plasma (PRP — autogenous
growth factors), osteoplastic materials and the method of Guided Tissue Regeneration (GTR) has
been confirmed. To increase the efficiency of reconstructive treatment of patients with generalized
periodontitis through the combined use of alloplasty, Platelet Rich Plasma and the method of
Guided Tissue Regeneration. Method of testing: clinical, X-ray. For the period 2018-2019,
34 patients with chronic generalized periodontal atrophy of moderate severity were under
observation. All patients underwent professional oral hygiene, laser therapy, and antibacterial
therapy with rovamycin. 6 patients in complex therapy underwent surgical interventions:
osteogingivoplasty with biocomposite materials using GTR auto-allogenic membranes. Bone
defects were filled with biocomposite material: hydroxylappatite granules (Polistom, RF) in
combination with PRP, on top of an autoplasma membrane isolated from PRP and collagen
membrane (Polistom, RF). The immediate and long-term periods of treatment were quite favorable.
Control X-ray examination after 12 months showed restoration of a bone defect with an organotypic
structure.

Knrouesvie cnosa: maponontut, ocreorunruBomiactuka, OTIIK, memOpana, aytoraszma,
pereHepanusi.

Keywords: periodontitis, osteogingivoplasty, PRP, membrane, autoplasma, regeneration.

AxTyanbHOCTb. 3a00JIeBaHUs MApOJIOHTA SIBISIOTCS aKTyaJlbHOM MpoOieMoil COBpeMEHHON
CTOMaTOJIOTUM B CBSI3M C BBICOKOM PacCHpOCTPAaHEHHOCTbIO, CKJIOHHOCTBIO K YacTOMY
MPOTrpeCCUpOBaHuUI0 U TpyaHOCTHIO Jedenus [1-3]. CormacHo nanasiM BO3 (2000 1.), mapomoHTUT
TSOKENOM crenenu BerpeyaeTcs B 5—20% ciiydae, MapoJOHTUT CPEJHEHN CTENEHU TSKECTH — B 25—
45% cnydaeB, a MHTAKTHBIM MApOJOHT BcTpewaercs auiib B 2—10% ciydaeB. CnemoBaTenbHO,
MOXHO TOBOPUTH O TOM, YTO PacIpOCTPAaHEHHOCTh 3a00JIeBaHMI MapoOJOHTA B IIE€JIOM IO MHUPY
cocrtaBisieT B cpenHeM 94,3% [4]. B nocnennue rojibl, HECMOTPS Ha YCIIEXU Pa3BUTHS MEIUIMHBI U
MOBBILICHNE KayecTBa JICYEHHS] MapOJOHTHUTA, OTMEYAaeTCs HEYKJIOHHBIM pOCT 3a00JeBaeMoOCTH,
0COOEHHO YBEJIMYMBAETCS YMCIO MAIMEHTOB MOJOIOT0 M cpenHero Bo3pacta. M3 Hux, B
KOMIUIEKCHOU Tepanuu 3a00JeBaHUN MapooHTa HyxaaeTcs 44% malueHTOB U OCHOBHBIM BUIIOM
JICUEHUSI OCTAETCSI XUPYPIUUYECKOE, KOTOPOE MO3BOJISET JOOUTHCS JIMKBUAALIMY O4aroB BOCHAICHMUS,
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MIPUOCTAHOBUTH MPOTPECCUPOBAHUE NECTPYKIUU AIbBEOISIPHONM KOCTH U JOOWTHCS JUTUTEIHHON
crabmim3auuu mpouecca [5]. OmHako ycTpaHEHHWE TPUYMH TAPOJOHTUTA, CHATHE 3yOHBIX
OTIIOKEHUH, yAalleHue HEKPOTU3MPOBAHHBIX TKaHEH W TpaHyasSuil JajJeko He Bcerna
0o0ecCreurBalOT ONTHMAJbHBIE YCJIOBUSA [UIsl pEreHepalny MOBPEXKIEHHBIX BOCHAIUTEIbHBIM
MPOLIeCCOM TKaHeW. TsHKecTh TEUCHHsI MApOJOHTUTA U BBIPAKEHHOCTH JIECTPYKTUBHBIX SBICHUN
JTUKTYIOT HEOOXOAMMOCTh TIPUMEHEHHUS OCTEOIUIACTHYECKUX CPEACTB, CTUMYIHPYIOIIUX U
ONTUMU3HUPYIOIIUX MPOLECChl BOCCTAHOBJICHHUS MMOBPEKICHHBIX TKaHEH mapoioHTa [6].
MHOTOYHCIEHHBIMU 3KCIIEPUMEHTAIBHBIMU U KIMHUYECKHUMH HCCIIECOBAHUAMU ObUIO JIOKa3aHo,
910 3G (HEeKTUBHOCT, MEMOPAHHONW TEXHMKH 3HAYUTEIbHO TOBBIIMIAETCS TPU COBMECTHOM
MCIIOJIb30BaHUHM MEMOpPaH U MOJCaA0YHBIX MaTepuanos [7—10].

HccnenoBaHusiMu TTOATBEPKICHO TMO3UTUBHOE BIUSHUE KOMOWMHHPOBAHHOTO MPUMEHEHUS
obOoramenHorr TpomOomutamMu u ¢GudpuHOM TuTazmMbl KpoBu (OTIIK — ayTtoreHHbIe (haKTOPHI
pocta) [11-13], ocreoractuueckux MmarepuanoB [14—15] m Meroma HampaBICHHONW TKaHEBOM
perenepaunu (HTP) [16-18].

B mpouecce Onope3opOIUM CTPYKTYypbl KCEHOKOJUIAr€Ha BKJIIOYAIOTCS B  CTPYKTYPbI
KpPOBSTHOTO CTYCTKa M PEreHEpUPYIOIIMX TKAaHEW MalleHTa, MOJOXHUTEIbHO BIHUSIOT HAa POCT U
opranmuzanuio GuOpwUIsIpHbIX cTpykTyp. ClenoBareiabHO, Ha CEroJHsl Haubosee MepCreKTUBHBIM
SBJIIETCS CO3/IaHUE U MCIIOJIb30BAHME MHOTOKOMIIOHEHTHBIX OMOMNOBSI30K C LIE€JIbIO ONTHUMHU3ALUU
penapaTUBHOIO OCTEOr€HE3a MOCIEONEPAllMOHHBIX KOCTHBIX Ae(eKTax pa3IndyHOro reHesa.

Lenb: mnoBbimieHHe  3GGEKTUBHOCTH  PEKOHCTPYKTUBHOIO  JieUeHHs  OONMBHBIX €
TeHEepPAIN30BaHHBIM  MApOJOHTUTOM IMYyTeM COYETAaHHOTO HCIOJB30BaHUS  aJUIOIUIACTUKH,
o0orameHHOH TPOMOOIIUTaMH TUTa3Mbl KPOBH U METOJIa HATIPABJICHHOW TKAHEBOW pereHeparim.

Mamepuanvl u memooul uccredosanus

bbutn mpoBeneHbl KIMHUYECKUE oO0cienoBaHMUs U JjedeHue 34 OOJIbHBIX C XPOHUYECKUM
reHEepaJN30BaHHbIM IApOJOHTUTOM CpPEIHEN cTeneHu TshkecTu. IlarueHToB MyKCKOro mosja ObLIo
41,2% u xxenckoro — 58,8%. Jlyig onpeneneHus AMHAMUKYA KIMHAYECKON KapTHUHBI MPOBEICHHOTO
JICUEHUS Y BCEX MAIMEHTOB NPOBOAWIN MHIEKCHYIO OLEHKY COCTOSHHSI TMTMEHBI IOJIOCTH pTa U
TKaHEW MapoAOHTa, MCIOJIb3Yysl MHAEKC TMrueHsl | prnHa-BepMuiboHa, MapoAOHTalIbHBIA MHAEKCA
Paccena u wuWHAOEKC KpPOBOTOUMBOCTU  3yOONECHEBOW  Oopo3asl  (MHAECKC  MrionemaHa).
Pentrenonornueckuid  METOJ MO3BOJIMJ ~ ONPEACTUTh  HaJU4Me, XapakTep, CTENeHb U
PacpOCTPAHEHHOCTh NAaTOJOTMYECKUX M3MEHEHMM B KOCTHOM TKAaHM 4YENIOCTEH, INPOBECTH
muddepeHnanbHYI0 IMarHOCTUKY O0JIe3HEeH MapoIoHTa.

Xanobbl 00IBHBIX MpPU MOCTYIUIEHWHM Ha: KPOBOTOYMBOCTH JIECEH MPU YHCTKE 3yOOB U BO
BpeMsl IMpueMa MHIM, OOJIE3HEHHOCTh JIECEH, HENPUATHBIM 3amax M3 IOJIOCTH pTa, HaJu4due
3yOHOro Hanera, oOpa3oBaHHE 3yOHOrO KaMHs, HOABM)KHOCTh 3yOOB U 3aTpylHEHMs MpU
nepexeBblBaHUKM MUIM. [IpM  ocMOTpe BBIABIEHBI CIEAYIOIIME CHUMOTOMBI 3a00JI€BaHUS:
00JIe3HEHHOCTh JECHEBOrO Kpas Mpu naibnanuu, oraensemoe u3 IIK: cepo3noe y 8 marueHros,
THOMHOE B 4 ciydasx, MOIBMKHOCTH 3y00B:1 crenenr — y 16; 2 crenenp — y 13; 3 crenenp — 5;
n1youHa nmapopoHTansHoro kapmana (I1K): <3,5 mm — 13 ciryuaes, ot 3,5 10 5,5 mm — 12;>5,5 —
y 9 manuMeHToB; TpaBMarudeckas OKKI03us — y 11, auacremMsel, TpeMbl — 7, CyepKOHTaKThl — 6.
VYkopoueHHe y3/1e4Kd BepxXHed T'yObl BBIBICHO Yy 3 MAlMEHTOB, HUWXHEW ryObl — 4 ciydas,
penieccust Habroanack y 4 60JbHBIX BO (PPOHTATIFHOM OT/IEIIC HUKHEH YEITFOCTH.

BceM manueHTam mnepBOHAYaIbHO MPOBOAWIM MPOGECCHOHAIBHYIO TMTHEHY IOJIOCTH pTa
yIbTpa3ByKoBbIM ckeiiepom Voodpecker, UDS-K. Jlanee mpoBoawin moiaupoBaHUE KOPOHKOBOU
4yacTy 3yOOB C MCIIOJIb30BAaHUEM MOJMPOBOUHBIX HIETOK Pa3IMyHOi (JOPMBI U MOIUPOBOYHOMN MACThI
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Detartrein Alfa Pro, Circon. ITonupoBanue moBepXHOCTH KOpHEH 3yOOB MpoBONMIN (PUHUIIHBIMU
O6opamu. B kadecTBe peMTepanu NPUMEHSIM [TyOOKoe (TOPHpPOBAHUE MOBEPXHOCTHU 3yOOB ¢
ucrnonb3oBanueM smanu Bifluord 12 — u aenTMHTEpMETH3HpYIONEro JMkBuaa ¢upmel Voco. B
UCCIIEyeMOIl TpyIme MPOBOIUIOCH KOMOMHHPOBAHHOE JICUEHHE, IMPEICTABICHHOE COUYETaHHuEM
Ja3epoTepanuy U aHTUMUKPOOHOH Tepanuu poBaMHUIIMHOM. PoBamuiina HazHayanmm o 3 MiaH. ME 3
pa3a B cyTku B TedyeHue 10 gHeil. B 3aBUCUMOCTH OT COCTOSIHHSI TAPOJJOHTATBHBIX KAPMAHOB, YaCTH
ManueHTaM Ha3Hayald anllIMKalukl C XAMOTpPUIICMHOM. Bceem manueHntam Obl1  Ha3zHaueH
MOJIMBUTAaMUHHBIN KoMIUIeke ([[yoBut, Andasutr, MynasruTadbc) m mnpemaparsl Ca (Kambmwii-/13,
komranun  «Hukomen»).  JlomomHuTenbHO  Juisi  OLEHKH  A((EKTUBHOCTH  MPOBOAUMOMN
aHTUOAKTepHAFHOW TEparuu HCHOJIb30BATM  KJIACCUYECKHE MHKPOOUOIOTHYECKHE METOIbI
uccnenoBanus. Takxe, 10 JiedueHus, B KoHie JiedeHus: (10 geHb JeueHus) U CIycTs Mecsll MOCIe
JICUEHUS Y BCEX MAIeHTOB IPOBOAMJIACH OLEHKAa KIMHMUYECKOM KapTUHBI C HCIOJIb30BAHUEM
uHnekcoB ['puna-Bepmunbona, Paccena u Mronemana (Tabnwuia).

Tabmua.
JMUHAMUMKA UHIEKCHOM OLIEHKU V MTAIIMEHTOB C XPOHUYECKHM
TEHEPAJIM30BAHHbBIM ITAPOJOHTUTOM CPEJHEM CTEIEHU TSKECTHU
Oyernounvie UHOEKCbl Ho neuenus Ha 10 cymxu nevenus Yepes mecsy nocie
(M+m) (M=+m) neyenus (M+m)

Hunexc I'puna- 2,7+0,3 0,3+0,2 (p1<0,001) 0,4+0,3 (p2<0,001)
Bepmuibona

Nunexc Paccena 3,2+0,4 0,6+0,3 (p1<0,001) 0,7+0,3 (p2<0,001)
WNunexc Mronemana 2,4+0,4 0,1+0,2 (p1<0,001) 0,1+0,2 (p2<0,001)

HpuMeltaHue: P1, P2 — AOCTOBCPHOCTH pasnnqnﬁ 10 OTHOIICHHUIO K ITOKA3aTCIIAM O0 JICUCHHUA.

Ha nepBble CyTKM Jie4eHUs TUIEpeMusl JECHBI NMPOSBUIACH y BCEX MALMEHTOB HUCCIETyEeMOMN
IpyNIbl, YBEIUYUIIOCH YUCIIO MAIMEHTOB C OTEKOM JIECHBbl U C HAJIUYUEM CEPO3HOI0 3KCCylara.
Konn4ecTBO MalMEHTOB € THOWHBIM COAEPKUMBIM IapOAOHTAIbHBIX KAapMAaHOB 3HAUYUTEIIBHO
yMeHbIMiaock. Ha mnATele CyTKM rumepeMus coXpaHsulaCh y OOJBLIMHCTBA MAlMEHTOB, OTEK
HabOmronancs y 4-x MalueHTOB, a THOMHBINA 3KCCyaaT OTCyTCTBOBasl. Ha necsTeie CyTKH JieueHus
TOJIKO y OJJHOTO MAalMeHTa U3 00ciieAyeMoil Ipymimbl onpenensiack runepemMus aecHsl. Yepes 1
MecsILl N0CJe MPOBEAECHHOIO Kypca JEUEHUs KJIMHUYECKas KapTHHA y NAlUEHTOB JaHHOW I'PYIIIbI
OCTaBaach CTAOUIILHOM, TOJIBKO Y IBYX MAllMEHTOB ObLIA BBISBIEHA TMIIEPEMUS IECHBI U Yy OJHOTO
OTEK JIeCHbl. MHKpPOOHMOIOrMYeCcKOe MCCIEI0BaHUE COJAEPKUMOTO IMapOJOHTAIbHBIX KapMaHOB
MAlUEHTOB  BbIIBMWIIO  3HauuTenbHoe (p<0,05) cHuxeHue coxepkaHus OakTepoUIOB B
MapoJOHTANIbHBIX KapMaHax. KoiaumdecTBO BBIZIENIEHUH OSHTEPOKOKKOB M3 MapOJOHTAIBHBIX
KapMaHOB yMeHbIIWIOCh Ha 48,7%, a crpentokokkoB Ha 61,6% (p<0,001). ITonoxurenbHbIH
3pQeKT OT coueTaHMs JBYX BBIIIEYKa3aHHBIX METOJIOB JIEUEHUs 3aKIIOYaJICSs B aHTUMHUKPOOHOM
JEHCTBUM POBAMHIIMHA U CTUMYJIUPYIOLIUM JIEHCTBUEM JIa3€pHOTO U3ITyUEHHUSI.

Kaxzaple mects MecsieB BceM NaleHTaM NpoBOAMIIN MPOo(hecCHOHAIbHYIO TUTHEHY MTOJIO0CTH
prTa M NOAACPKHUBAIOIIYI0 TEPAlMI0 B COOTBETCTBHUM C PACHPENEICHUEM MAIUEHTOB IIO
HCCIIElyeMbIM IpyTaM. AHaJIU3 UHJEKCHOM OIleHKH 3((PEKTUBHOCTH MPOBEAECHHOTO HAMU JIEUCHHUS
XPOHUYECKOTO T€HEePaIN30BaHHOTO MApOIOHTUTA B UCCIIETyeMOM Ipymie OCYUIECTBISUIN yepe3 6 u
12 mecsaueB. JluHamuka m3mMeHeHHi nHAEkca ['puHa-BepmunboHa M MapoJOHTAIBHOTO HHAEKCA
Paccena n nHaekca KpoBOTOUMBOCTH MrIojieMaHa 10Ka3ajia caMble MUHUMAaJIbHBIE 3HAUEHUS.

Takum oOpa3om, B pe3yinbrare NpPOBEICHHBIX HCCIIEAOBAaHMM M OIEHKH ONMXKaWIHNX U
OTAAJIEHHBIX PEe3yJIbTaTOB JIEYEHUS XPOHUUYECKOTO0 T'€HEpPaJIM30BAHHOTO MapOAOHTUTA CpenHen
CTETNIEHU TsDKeCTH, Obula BbIABIEHA 3((EKTHUBHOCTh METO/AA JIa3epoTepanuy B COYETAHUM C
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AHTUMUKPOOHOH Teparnueil pOBaMUIITHOM.

6 manueHTaM ¢ reHepaIu30BAHHBIM XPOHUYECKUM MapOJOHTUTOM CPENHEN CTENEHU TAKECTH
B KOMIUIEKCHOW Tepanuu ObLIM TOKa3aHbl U MPOM3BENCHBI XUPYPrHUECKHE BMELIATEIhCTBA IO
penapartuBHON PEKOHCTPYKLUMH albBEOJIPHOTO OTPOCTKA C COYETAHHBIM HMCIOJb30BAHHEM
OMOKOMITO3MITMOHHBIX MaTepUaJIOB M METOAa HalpaBieHHOW TkaHeBoW perenepauuu (HTP). B
KaueCTBE CpEICTBA CTUMYIHUPYIOIIETO penapaTUBHBIA OCTEOreHe3 B KOCTHBIX JedeKTax
HCIIONB30BaIM Onokepamuveckue amtoriactel ruppokcuanarut (IAIT 99, «Ilomuctom», PD)
pasmepom 0,25-1,00 wmm, OTIIK, komnmareHoByro memOpany «llapamonkom» wumu «l'amkom»
(«ITomuctom», P®). Ilpu BBIOOpPE MOACATOYHOTO Marepuaja M KOJUIAr€HOBOWM MEMOpaHBI MBI
HCXOJWIN U3 NO3UTUBHBIX, 10CTaTOYHO CEPbE3HBIX HCCieN0BaHu psaa aBTopoB. [lpu noacaake I'A
MPOSIBIIIET BBICOKYIO OHOJOIMYECKYI0 COBMECTUMOCTh C TKAaHSAMH PEIMIIMEHTA: MPaKTHYECKU
OTCYTCTBYIOT BOCHAJIMTENbHAs PEAKLMsl, a TAKXKE CUCTEMHAass W MECTHas TOKCHYHOCTh. llpu
UMIUIaHTaMKU Ouoxperpagupytomierocsi ['A B ChIBOPOTKE KpPOBH COXpaHSIETCS HOPMalbHOE
coigepxkaHue Kampluss ©u (ocdaTtoB 3a cUET TMOCTYIUICHUS HMOHOB Kanbliug u3 [A B
CHCIIMAIM3UPOBAHHBIA KOCTHBIA Iya. Kpome Toro, pe3opOmus TuapoKCHAaTUTa MPOXOIUT 0e3
oOpa3oBanust GUOPO3HOIN Karcyabl BOKPYT MMIUIaHTaTa. Pe3ynbTaThl KIMHUYECKUX HCCIEI0BaHUI
[19] moka3anu, 4to ucnoiab3oBaHue ['A 71 3amoHEeHUs KOCTHBIX Je(eKTOB MPUBOAUIO K POCTY
KOCTHOM TKaHU B 00JIACTH OTIEPAaTHBHOTO BMEIIATENbCTBA B cpeHeM Ha 2,0+0,5 mm. Uccnenopanus
[20] B aHaNOrMYHOM CUTyalMu IOKa3aju pe3yibraT cBbille 3 MM. Poccuiickue uccienoBarenu
MIPOAEMOHCTPUPOBANIN elle 0ojee BBICOKYI0 aKTUBHOCTH mpemnaparoB ['A. Tak, mo manasiM [21],
MIPUPOCT KOCTU IPU UCIIONB30BAaHUU IpenapaTtoB Ha ocHOBe ['A B psae ciiydyaeB pocturai 4,5 mwm.
ComocraBisiss MeMOpaHbl MEXAY CO00H, HEOOXOAMMO OTMETHUTH, YTO PACCACHIBAIOIINECS MEMOPaHbI
UMEIOT PAJl MPEUMYILECTB Mepe]] Hepe3opOupyromumucs MemOpanamu. OHHU TO3BOJISIFOT M30€XKaTh
MIPOBEJICHUS MMOBTOPHBIX OINEpalMii C UENbI0 yAalleHus MeMOpaH M WCKIIOYHUTH JOMOTHUTEIbHYIO
XUpyprudeckyro tpaBMy. OHAKO paccachlBalolluecs MeMOpaHbl B paHe JOJDKHBI COXPaHSTh
cTaOUJIbHBIE CBOMCTBA JIOCTAaTOYHO JUIMTEIbHOE BpEMS JJI TOrO, 4TOOBI Y MOJUIEKAIIMX TKaHEH
ObLIa BO3MOXKHOCTH PETCHEPHUPOBATD.

B kauecmee unnrocmpayuu npusooum KiuHuveckoe HabnooeHue:

bonphoit U-B @. A., 32 ner oOpartuics Ha Kadeapy XUPYpPru4eckoidl CTOMATOJIOTUU U
YETIOCTHO-JIUIIEBON XUpyprur Kupruszckoi rocyrapCTBEHHOW MeauUMHCKOW akagemun um. U. K.
Axyn6aeBa 13.04.19 r. ¢ xamobamu Ha: MOABUKHOCTH TEPEAHUX 3yOOB BEpXHEW UETIOCTH U
3aTPyAHEHUS] IPU MEPEKEBBIBAHUM MHIIH, KPOBOTOUUBOCTD JIECEH MPHU YUCTKE 3yOOB U BO BpeMs
npueMa MUIM, OOJE3HEHHOCTh NeCeH, HENMPUATHBIN 3amax M3 MOJOCTH pTa U Halmudyue 3yOHOro
Haneta. bonpHbIM cebs cumraer 1,5-2,0 roma. Ilpu OOBEKTHBHOM HCCIEIOBAHUHU BBISBICHBI
CJIeIyIOIMe MPU3HAKK 3a00JI€BaHUS: OTEK W 0O0JIE3HEHHOCTh JIECHEBOTO Kpas B obmactu 11, 12 u
21, 22 3y0o0B, cepo3HO€ OTAEIseMOe U3 MNapOJOHTAIbHBIX KapMaHOB, MOABMXKHOCTh 3y0oB:1
creneHb — y 22; 2 creneHb — y 12, 3 crenenp — 21 u 12 3y060B; m1yOMHA MapogOHTAIBLHOTO
kapmana (I1K): <3,5 mm — y 22 3y0a, ot 3,5 10 5,5 MM — B oOmmactu 12 3y0a; >6,5 — Ha npoeKIuu
11 u 12 3y0o0B; TpaBMaruyeckas OKKJIIO3Us M nuactema Mexay 11 m 12 3ybamm, mepkyccus
yKa3aHHbIX 3y0oB Ooje3HeHHa. Ha jeHTanbHOI peHTreHorpaMMe OIpeesisieTcsl TeHb JAeCTPYKIHUU
aJIbBEOJISIPHOM KocTu B obmact 11 u 21 3y0oB, BKITIOUasi MpUKOpHEBYIO 30HY 11 3y0a, Mex3yOHas
KOCTHasi IUIacTUHKa pe3opOupoBaHa (Pucynok 1). IlocTtaBieH  KIMHMYECKHM  JIUarHo3:
XPpOHHUYECKHUI I'eHEePATU30BAHHbBIA MAPOJAOHTUT CPEIHEN CTENMEHM TSHKECTH, MOABUKHOCTD 11 u 12
3y0oB 3 crenenu. TpaBmaTuueckas OKKIIO3MA U nuacteMa. [IpenBaputenbHas caHaius MOJOCTH
pTa, IenynbIupoBaHUe U SHAONOHTHYEcKoe jJedeHue 11 u 21 3y0oB, muHUpoBaHue (PPOHTATBHBIX
3y0OB HIDKHEH YeITIOCTH.
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15.04.2019 r. Omnepamusi — OCTEOTHHTUBOIIACTUKA (DPOHTAIBHOTO CErMEHTa BEpXHEH
YeIIOCTH OMOKOMITO3MIIMOHHBIMH ~MaTepuasiaMu ¢ mnpumenenuem HTP  ayTto-amnoreHHbIMU
MemOpanamu. [lon mectHoi aHectezuelr Sol. Articaini 4% — 3,4 mu1 mpou3BeeHbl pa3pesbl MO
cXeMe JIOCKYTHBIX omepammid. [lociae oTcrmamBaHUsl — CIM3UCTO-HAJKOCTHHYHOTO — JIOCKYTAa,
MEXaHMYECKOW M MEIMKAaMEHTO3HOH 00paboTKM NapOJOHTANIBbHOrO jaedeKkra OmpeAessuid ero
pasmepsl 1 popmy (PucyHnok 2).

Pucynok 1. Penrrenorpamma OONBHOTO 10 Pucynok 2. Dtam onepauuu: TparnelueBUIHbIH
orepanuy: JECTPYKLUS albBEONSIPHOH KOCTH B JIOCKYT BBIKPOEH, OTKHHYT, KOCTh CKEJIETUPOBAHA,
obmactrm 11 w21 3yboB. IlapomoHTHT oOmpenensiercs 3HAYUTETbHAS JECTPYKITHS
JOKaNM30BaHHass  QopMa  TshKenas — CTENeHb aNbBeONsipHOW KocTh B obmactu 11 m 21 3y0oB ¢
MOJIBUYKHOCTH 3y00B 3—4 cTerneHu OoOHaXCHHEM KOpHEeH

[TonOupanu COOTBETCTBYIOLIYI0O MeMOpaHy, MCIONb3ys OAHY M3 CTEpUIIbHBIX 000JIOUEeK
YIAaKOBKM B KadecTBe IIa0JiOHa, IepeHocs pa3Mmephl Jedexta Ha MeMOpany. Kpas memOpaHnsbl
(bopMHPOBaJIH C Y4E€TOM TOTO, YTOOBI OHU TEPEKPHIBAIN Kpasi KOCTHOTO jJe(deKkTa He MeHee YeM Ha
2-3 mm. Menkonucnepcnsiii (0,25 mm) runpokcuanatut (I'AIT 99, «Ilonuctom», P®) cmemmBanu ¢
MIPUTOTOBJIEHHOH IJ1a3MON U TPOMOOIIMTAPHOI Maccoi, MpeIBapUTENIbHO YIAIUB ayTOMJIa3MEHHYIO
MeMOpaHy M TIOATOTOBUB TMOCIEAHE0 K wucnonb3oBaHuio (Pucynok 3). Buokommnosunuio
VKJIa/IBIBATH Ha 00J1aCcTh KOCTHOTO JiepekTa BecTHOYIIsIpHO 1 opaibHO (PucyHoKk 4).

Pucynox 3. IIpuroroBnexue Pucynok 4. BHOKOMIIO3WIIMOHHBEIN MaTepuain
OMOKOMIIO3UIIMOHHOTO MaTepuana: VYIOXKEH Ha o05acTh Je(PEeKTOB albBEOJSPHOTO
THUAPOCUIIAIIATHT (CAIT-99), oOoraieHHas OTpPOCTKa

TpomOonmtamu  1mazmMa  kpoeu  (O.T.ILK),
ayTOITa3MEHHAsl U KOJTareHOBass MeMOpaHa
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VYuuTeiBadM TOT (PaKT, YTO paccachlBaloOlIMecs MeMOpaHbl B paHe JOJKHBI COXPaHSTh
CTaOMIIbHBIE CBOWMCTBA JIOCTATOYHO JUIMTEIBHOE BpPEeMs Ul TOTO, YTOOBI Y TMOAJICKAIIUX TKaHEH
ObLIa BO3MOXXHOCTh PEreHepHpOBaTh. JlJisi ATHX Ieield MBI UCIOIB30BAIM METOIAMKY ITOCIOHHOTO
HaJOXKeHUsd MeMOpaH (ayToIla3MeHHasi, 3aTeM KOJUIareHOBasl) OJjHa Ha JPYTylI0 M TakuM oOpa3zoM
YBEIIMYHUBAIOTCS CPoKH pe3opoimu (Pucynok 5). Kpome Toro, Mel HabIIOMaIM XOPOIIYIO aare3HI0
KOJUJIAT€HOBOM MeMOpaHbl Ha ayTOIUIAa3MEHHYIO, YTO MCKIIOYAIO JONOJIHUTEIBbHYIO (HKCALUIO.
JlockyThl moOcie HEOONBIION MOOMIM3alMK BO3BpAIICHB HAa MECTO M YIIMTHI IPOJICHOM
(Pucynox 6).

PucyHok 5. PaneBas  IOBEpXHOCTH  C Pucynok 6. Hanoxxenuve 1mBoB U3 mpoJieHa
OMOKOMITO3MIIMOHHBIM ~ MaTepHalioM  MPHUKPHITA
ayTOIUTa3MEHHOH M KOJUIareHOBOM MeMOpaHaMu

[TocneonepannoHHOe TeYeHHE IVIaJIKOE, IIBBI yAajaeHbl uyepe3 7 cyTok. bonbHOH siBuicS Ha
ocMoTp 12 wMecsmeB, yexkanm Ha 3apabOTKM  3a TpaHUIy, Yepe3 IOJrola IOCTaBHI
METaJUTOKEpaMUYECKHAE TMPOTE3bl. cocTossHue xopomiee. JKamoO He mnpembspuser. [Iporesnas
KOHCTPYKIMS cTabmibHas, yctoiumBas (Pucynok 7). Ilpum mampmamuum ompenensercs MIOTHAS
0e3001e3HEHHAsT aIbBEOJSIpHAs KOCTh. JlecHeBas MaH)KE€TKa M COCOYKH XOPOIIO KOHTYPHPYET,
cnu3ucTas OneqHO-po30Boro 1Beta. Ha ogoHTOmanToMorpamme uepe3 12 mecsiieB ompenessercs
penapaTuBHAs pereHepanus KOCTH aJbBEOJSIPHOTO OTPOCTKA BO ()POHTATHHOM CETMEHTE BEPXHEH
yenmtoctu (PucyHnoxk 8).

A

Pucynox 7. Uepes 12 mecsres nocie Pucynok 8. OmonTomaHTomorpamMma uepes 12

Ooniepany U NMpoOTE3UPOBAHUA MECALICB: ONPCACIIACTCA perapaTuBHAA PErcHEpalnd
MCTAJIJIOKEpaMHUYCCKUM MTPOTEC30M (I)pOHTaJ'H:HOI‘O CETMCHTA BCpXHeﬁ YCIIOCTHU
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3axnouenue

O deKTHBHBIM METOIOM KOMIUIEKCHOTO Kypca JICYCHUS XPOHUYECKOTO TeHEepaTn30BAHHOTO
MapOJIOHTUTA CPEIHEH CTEIECHHU TSKECTH SABJISCTCS Ja3epoTepalis B COYCTAHUU ¢ aHTUMHUKPOOHOM
Tepanueld pPOBaMHUIMHOM. B clydasx 3HAYMTENIBHON IOTEPH KOCTHOM TKaHU abBEOJISPHOIO
OTPOCTKA ONTUMATBHON SIBISIETCS MPOBEIACHHE OINEPATHBHBIX BMEIIATEIILCTB IO PEIapaTUBHON
PEKOHCTPYKIIMH ATBBEOISIPHOTO OTPOCTKA C COYCTAHHBIM HCIIOJIb30BAHUEM OHOKOMITO3UIIMOHHBIX
MaTepuajioB M METOJa HAlpaBICHHONH TKAHCBOW pEreHepallH, Pe3yJIbTaTOM KOTOPOM SIBIISIETCS
YaCTUYHOE WJIM ITOJTHOE BOCCTAHOBJICHHE YTPAUCHHOW KOCTHOW TKaHU M CTPYKTYP MapOJIOHTA.
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CHUMIITOMbI, OCOBEHHOCTH TMATHOCTUKH U NPOPUIIAKTUYECKUX MEP
B IEPUO/] «BTOPOM BOJIHbI»
COVID-19 Y J)KUTEJIEM KNPTU3CKOU PECIIYBJIUKHA

©Cynaiimanos L. A., ORCID: 0000-0002-0980-0501, SPIN-xo00: 4905-2140, 0-p meo. Hayx,
Kupauzcko-Poccutickuii cnasanckuii ynugepcumem,
2. buwxex, Kvipevizcman, sh.sulaimanov.omokb@gmail.com
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SYMPTOMS, FEATURES OF DIAGNOSIS AND PREVENTIVE MEASURES DURING
THE “SECOND WAVE”
COVID-19 IN RESIDENTS OF THE KYRGYZ REPUBLIC

©Sulaimanov Sh., ORCID: 0000-0002-0980-0501, SPIN-code: 4905-2140, Dr. habil.,
Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan, sh.sulaimanov.omokb@gmail.com
©FEsenalieva Zh., ORCID:0000-0003-0914-6121, Osh State University,
Osh, Kyrgyzstan, tulip.ok@mail.ru

Aunnomayusn.  Pe3ynbrarhl  TaHHOTO  HWCCIENOBAHWS  IOKAa3bIBAIOT, YTO  BOCHPHUATHE
PECHOH/IEHTAMU MACIITA0HBIX CONHUANbHBIX M3MEHEHUW, CBS3aHHBIX C TaHAEeMHUeld HOBOU
KopoHaBUpyCcHON MH(peKuu B Keipreizcrane, umeno psa ocobeHHocTel. JlocTaTouHbI ypOBEHb
WH()OPMUPOBAHHOCTH PECIIOHJICHTOB O CHMIITOMAaX TPOSIBICHUS 3a00JIeBaHUS, MYTAX IEpeHaaqn
BUpyCa U Mepax MPO(WIAKTUKHA PaCHpOCTpaHEHUsI MH(EKINN COYeTaeTcsi ¢ HEJOOICHKOW pHcKa
3apaxxenus (17,2%). bonpmmncTBo (66,6%) ONpOIIEHHBIX TpoKKUBaiu B I. buiikeke. B cTpykType
OTIPOIIEHHBIX Mpeobnaganu juia xenckoro nona (57,3%) u 6onee monoxoro Bospacta (35,9+14,9
net). Kaxnprii 4deTBepThI y4aCTHUK HCCIEAOBAaHMS 3J10ynoTpedmsin Tabakokyperuem (24%).
Menbiie nosnoBuHs! (47,3%) pecriOH/IEHTOB 3aHATHl MHTEIIEKTYaJIbHBIM TPYIOM. Y OMNPOIIEHHBIX
Hambosee yacTo BcTpeuaiuch Takue cumntombl COVID-19, kak: motepst BKyca WM OOOHSIHHS,
TUXOpajKa, TOJIOBHBIE WU MBIIIEYHbIE OONH, Kalienb, 00k B ropie, o3H00. Kaxnmelii Tperwmii
(28,4%) ankeTupoBaHHBIN ObUT HampaBieH Ha Jdy4deByr0 nuarHocTuky. [1L[P u MDA -uccinenoanus
MIPOXOAMIINA, COOTBETCTBEHHO, 22,5% 1 10,9% pecrnoHaeHTOB.

Abstract. The results of our study show that the respondent’s perception of large-scale social
changes associated with the pandemic of the new coronavirus infection in the Kyrgyz Republic has
a number of features. A sufficient level of awareness of the respondents about the symptoms of the
disease, the ways of transmission of the virus and measures to prevent the spread of infection are
combined with an underestimation of the situation (17.2%). The majority (66.6%) of the
respondents lived in Bishkek. The survey was held among 247 people, most of whom were women
(57.3%) and young people (35.9£14.9 years). Every fourth participant in the study is a chronic
tobacco smoker (24%). Less than half (47.3%) of the respondents were engaged in an intellectual
work. Among the respondents, the most common symptoms of COVID-19 were loss of taste or
smell, fever, headache, muscle ache, cough, sore throat. Every third (28.4%) respondent was
referred to X-ray, CT scan. PCR and ELISA studies were carried out, respectively, by 22.5% and
10.9%.
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Knrwouesvie cnosa: xoponaBupyc, COVID-19, mnannemusi, JIHWarHOCTHKA, PECIOHICHT,
aHKETHpOBaHUE, MPOUIaAKTHKA.

Keywords: coronavirus, COVID-19, pandemic, diagnostics, respondent, questionnaire,
prevention.

Beeoenue

HoBas koponaBupycHass uHpeknus (COVID-19), BeizBanHas SARS-CoV-2, mpomormkaer
paclpoCTpaHATbCS MO MHUPY, OIHAKO AIHAEMHUOJIOTUYECKAsh CHUTyalHsl OTIMYaeTCs B Pa3HbIX
cTtpaHax. Bo Bcem Mupe mno cocrosHuto Ha 11 mapra 2021 1. BcemupHo#l opraHuzanuein
3paBoOXpaHeHus ObUTO 3apeructpupoBano 117 799 589 moareepxkaennbix ciydas COVID-19,
Bkiroyass 2 615 018 cmepreit. Ilo cocrosuuto Ha 9 mapra 2021 1. BBeaeno 300 002 228 o3
BakiuHkI (https://coronavirus-monitor.info/#stats) [1].

CornacHO Hay4HOH nHTepaType KopoHaBHpychl udenoBeka (hcov — human coronaviruses)
ObuTH OTKPHITHL B 1965 1. [1-7]. Unciao n3BeCTHBIX KOPOHABUPYCOB YEJIOBEKA JOCTHUIIIO 7, U3 HUX —
4 BBI3BIBAIOT JIMIIb JIETKUE WU CPEIHETHKENbIE OCTPhIE PECHUpaTOpHbIE 3a0ojeBaHus, a 3 —
OTHOCSTCS K unciy oco0o onacHbeix: MERS-cov, SARS-cov u SARS-cov-2 [8—11].

Ha nanHbIil MOMEHT OCHOBHBIM HUCTOUYHUKOM MH(MEKITUU SBIISIECTCS OOJBHOW MU HAXOMSIICHCS
B MHKYOalIMOHHOM Tieproze uenoBek. [IyTu nepeaadn: BO3ayIIHO-KaNeIbHbIN, BO3AYIIHO-TIBLJIEBOMH,
KOHTaKTHBIN [4, 6, 8, 12].

Knunnvecku nannoe 3aboneBanue nposisisercs cumnromamu OPBU, a umMeHHO: noBbIIeHHE
TEMIIEPATyphI Tella, Kalellb (CyXoi I ¢ HEOOIBITUM KOJTUIECTBOM MOKPOTHI), OJIBIIIKA, MHAJITHH
U yTOMJISIEMOCTb, OIIyIICHHE TUCKOM(OpTa B TpyAHOM Kietke [3, 9, 13—15].

[To opunmansueiM nanubiM B Kuprusckoit Pecnyonuke (KP) ma 12 mapra 2021 1. uucio
3apakeHHBIX cocTaBUiio 86 755, B ToM uncie 1480 ¢ netanbHbIM UCXOI0M [7].

B Hos0pe B KbIprei3crane ObLIO 3aperucTpUpOBaHO 3HAYUTENBHO Ooibine ciaydacB COVID-
19, yem B okTa0pe Mecse. Yucno exxenneBHbIX HOBBIX ciaydyaeB COVID-19 B KP npencrasieHo Ha
rpaduxke (Pucynok 1).
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Pucynok 1. Uncno exenneBHbIx HOBBIX cirydaeB COVID-19 cpenu nacenenust KP [7] ¢ 1 mas 2020 mo
1 mapta 2021 rr. Ha ocu abcmpicc OTMEUeHBI IEpHUOIbLI TO/Ia B MECSIaX, HA OCH OPAWMHAT — HOBBIC CIydau
COVID-19 B abCOIIOTHBIX YHCIaX
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[IpuBeneHHbIe JaHHBIE MOATBEPXKIAIOT, yTo mpobiema COVID-19, ceromust ocraeTcst onHON
M3 CaMbIX aKTyaJIbHbIX C HAyYHOW TOUKM 3peHus. Bo BceM Mupe MpoBOIUTCS MHOTO MCCIIEI0BaHUM
[0 BCEM acleKTaM OJTOW HOBOM HH(EKINHM, HAKalIMBAalOTCA JaHHbIE MO AIHAEMUOJIOTHH,
ATHOJIOTHH, MEXaHW3MaM I1aToreHe3a W ApyruM (yHJIaMeHTalIbHBIM Bompocam [16—17]. Bombmioe
KOJIMYECTBO MCCJIEZJIOBAHUN IPOBEACHO M NMPOBOAUTCA IO BOIPOCAM JUArHOCTHKHU, KIMHMYECKHX
MPOSIBIICHHU, JiedeHus U peadmmmranuu [12, 14, 18-20]. B To ke Bpems B KvIprei3ctane HaydHbIC
n3pickadusa o COVID-19 noka sBiIsgroTcs e JMHUYHBIMU.

JlanHoe cooOlIeHre KacaeTcs BOIPOCOB OLEHKH KIMHUYECKUX CHMIITOMOB IallME€HTaMH,
o0beMa M XapakTepa IUArHOCTHYECKUX, JIEYEOHBIX M MNPO(UIAKTHUYECKHUX MEPONpPUITUH B
Kuprusckoii Pecrryonuke (KP).

Henp uccnenoBanus. [IpencraButh aHanu3 CyOBEKTHBHOM OLEHKH XHUTEIIMH Kuprusckoii
PecriyOnuku  KIMHUYECKMX  MPOSBICHHM, 00beMa  JUAarHOCTUYECKHUX,  JIEYEOHBIX U
npodunaktudeckux Mep npu uadexuu COVID-19 mis BeisiBnenus neexktoB B MHPOPMUPOBAHUHI
00IIeCTBA ¥ ONTHMH3AIMH MEP MPOTHBOACUCTBUS SMUACMHUHA HOBOW KOPOHABUPYCHON HH(EKITUH.

Mamepuanvi u memooul uccriedosanus

Cotpynnukamu kadeapsl neguarpuu Kupruzcko-PoccuiCKOro ciaaBsHCKOTO YHUBEPCUTETA
(KPCY) ¢ yderoM MEXIYyHApOAHOTO OIBITa, OBUT pa3pabdOTaH ONPOCHHK, BKIFOYAIOIIUI
21 Bompoca. AHKeTa BKJIIOYajda TaKue BOMPOCHI KakK: IOJI; BO3PACT; OTHOILIEHUE K Ta0aKOKYpPEHHUIO,
MecTO yueObl M paboThl. Takke MpPOBEpSUIUCh 3HAHUS CHUMIITOMOB M HMCTOYHHUKOB 3apa)KCHUS;
IIepBbIE JCUCTBHSI INPU INOABIEHUS JAHHBIX CHUMIITOMOB; METOIBl JHMAarHOCTUKH, TEpallMd U
pOUIAKTHKH.

Ilon koHTposmeM ImpemnopaBarenel, CTyAeHTaMu-neauarpaMu 6 Kypca — WiI€HaMu
CTy[€HYeCKOro Hay4Horo oOmectBa kadenpsl neauarpun KPCY, B mepuon Tak Ha3bIBaeMoil
«BTopoil BomHby COVID-19 B okTs10pe 1 HOs16pe 2020 1., ObLT IpoBezieH on-line onpoc HaceneHus,
B KOTOPOM IPUHSIN ydacTue 247 copepiieHHoneTHUX rpaxaad KP.

Jnst popMupoBaHHs TPYIIBI PECIIOHCHTOB MPUMEHEH METO[| CIIy4aliHOW BBIOOpKH. 66,6%
OIIPOLICHHBIX MPOXXHUBaIU B I. bumikek, 16% — B Uyiickoil obnactu. J{ons y4acTHUKOB U3 APYTHX
peruonoB (r. O, r. XKanan-AGax, r. Hapsin) cocrasuna 17,4%.

[TomoBo3pacTHOE pacmpeneneHre B BHIOOPKE COOTBETCTBOBAJIO CIIEAYIONIEH XapaKTEepUCTUKE
reHepanbHON coBOKymHoOCTU: 57,3% sxeHIuH u 42,7% myxuuH (PucyHok 2).

42,70%

B )KeHIIMHBI

MyX4YuHBI

57,30%

Pucynok 2. Pacmipenenenne pecCioHEHTOB 10 TIOJI0BOMY MTPU3HAKY

Cpennmii Bo3pacT y4acTHHKOB orpoca coctaBui 35,9+14,9 rona ¢ konebanusmu ot 20 g0 75
net. M3 obmiero uucna onpomieHHbx 8,9% — Obutn neHcuonepamu, 2,0% — 6e3pabotHbiMu. 24%
ornpoieHHbIX Kypuiu. [Toutn nonosuna (47,3%) pecrnoHIeHTOB ObUIH 3aHATHI MHTEIIEKTYaIbHBIM
TpynoM (paOOTHUKM 3IpaBOOXpaHEHMs, HCKyccTBa, (uHaHCOBOW cdeprl, mnemaroru, [T-
CIELIMAJINCTBI, FOPUCTBI, CTYIACHTHI).
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Pezynemamur onpoca nacenenusi u ux oocysxcoenue
CormmacHo pe3ynbTaTaM HCCIEIOBaHUS, HA MOMEHT HHTEPBBIOMPOBAHUS WM B TEUCHUE
nocienaux 14 nueit 27,7% pecrnoHIeHTOB OTMEYaIH O HAM4YUU Kanuis, 25,6% — 6oy B ropie,
24% — ToNOBHBIE WM MbIlIeYHbIe 00mH, 13% — cTpaganu ot motepu BKyca win oboHsHus, 13%
omymani o3Ho0, 12,5% — opapllKy WM 3arpymiHeHHOe nabixaHue, 8,3% — TMOBBIIMICHUE
temneparypsl (37,8 °C u Bbiwe), 7,3% oTMeuanu HaJIM4YUe TOIIHOTHI, pBOTHI U tuapeu (Pucynok 3).

B Kamrens, 27,7%

7,3

8,4 ® Bons B ropie, 25,6%

¥ ["00oBHBIE WK MBILIEYHBIE 00N,
24%
[Toreps Bkyca min obonsaus, 13%

13
B 03100, 13%

B OppIlIKa WIK 3aTPYAHEHHOE
neixanue, 11,8%
Jluxopanxa (37,8 °C wiu BbIIIE),
24 8,4%
TomrHoTa, MUapes, pBoTa, 7,3%

Pucynok 3. Yacrora cumMnTomMoB B niepuoa «BTopoi BomHey COVID-19 y onpomennsix B KP

Hamu uccnenoBanus NpoBOJMIINCH B OKTA0OpE, HOSIOpe B MEPHO CE30HHOTO MOABEMA OCTPBIX
pecnupartopHblx HMH(peKuMid cpeau HaceneHus. Ha mepBoM  3Tame  CUMITOMBI  HOBOM
KOPOHABUPYCHOM HWH(EKIMH MOXHO JIETKO CIyTaTh C TPOSBICHHUSAMHU OCTPOH pPEeCIHpaTOpHON
nHpexun wimm amteprun (OPBU) [9, 13, 21-22]. B GonpmuHCTBE ciydaeB oOa 3a0ojeBaHUS
COITPOBOYK/IAIOTCS TOBBILICHUEM TeMIepaTyphl, KallljeM, JIOMOTOH B CycTaBaX, FOJIOBHOW OOJIBIO.
WHorga K yka3aHHBIM CHUMIITOMaM MPHCOEIUHSIOTCS HACMOPK, ¢1a00CThb, 3aTpyJAHEHHOE JbIXaHue,
nucnerncus. bonb B ropie u yMxaHue — 3TO YacThble MPU3HAKU MHPEKIUN BEPXHHUX AbIXATEIbHbBIX
nyteit [9]. SARS-CoV-2 mnopaxkaeT B OCHOBHOM HIDKHHE JbIxaTenbHble mytn [3, 13, 20].
VcuezHoBeHHE OOOHSHUS U BKyca SIBIAIOTCS pacnpocTpaHeHHbIM cumntoMoM COVID-19 u penko
pa3BuBaroTcsi B ciyudae 3aboneBanusi OPBU [9]. Cnemyer Takke OTMETHTh, YTO THIHYHBIE
CUMITOMBI KOPOHAaBUPYCHOM MH(EKINK MPOSBISAIOTCS HE BCEra, HEpPEIKo 3a00sieBaHre NPOTEKAET
oeccumnTomHO [3—4, 8, 12, 14].

Takum o0Opa3oM, HamM JaHHbIE MO pacrnpocTpaHeHHocTH cumnroMoB COVID-19 cpean
OIPOLIEHHBIX COIVIACYIOTCSA CO CTATUCTUYECKUMHU JaHHBIMU O(QHIIMATIBHBIX OPraHoB [7]; y KaXJI0ro
YETBEPTOrO PECIOHAECHTA perucTpupyrorcst cuMnroMsl COVID-19; npakrnyeckn Kaxabli IIECTOU
YeJI0BEK KaJIoBaJICs Ha moTepro BKyca wiH oOoHsIHUS (13%); 12,5% U3 HUX 4yBCTBOBAJIMU OJBIIIKY
WM 3aTpyAHEHHOE AbixaHue. [lomyueHHble HaMu CBEICHUS MO3BOJISIFOT CIIENATh 3aKJII0UYEHUE O TOM,
YTO KaXJbli 4eTBepThlid (27,7%) pEeCHOHAEHT B 3TO BPEMs HCIBITHIBAJ CHUMITOMBI, [TOXOKHE Ha
COVID-19. Tlo oduumanbHbIM JaHHBIM Ha koHel HosOps 2020 roma B bumikeke 3a cyTku
peructpupoBaiock B cpenHeM 304 HoBbIX ciydaeB. Bcero mo pecmyOnuke 3a Bech NEpHUON
3abonenu 77 744 yenoseka, B ToM yucie B cromuue 24 500 (31,5%) (Pucynok 3). CnenoBatenbHo,
HamM JAaHHble 1o yactore cumntomMoB COVID-19 (27,7%) cornacyrores ¢ o(pHUIMATbHBIMU
nauabiMu (31,5%) (Pucynok 4).
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[TpuunHO# Takoro pocra MokasaTeneii HOBOW KOopoHaBUpPYCHOH mH(pekuuu B bumikeke, mo
HalleMy MHEHHIO, ObUIM, TOMHUMO HECOOIONEHHsA OOLIMX CaHUTAPHO-IIPOTHUBOIIUIEMUYECKUX
TpeOOBaHUI HAceJICHHeM, U mojuTuieckue coObiTust (BeIOOpH! B XKoropky Kenem KP, maccoBwie
aKIMK MPOTECTa U JIp.).
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Pucynok 4. Bee cnyuan 3a6oeBaemoctu COVID-19 cpenu Hacenenus KP B Hosiope 2020 romga [7]

Jlnist ciep KUBaHuUs MaHAEMUU OYSHb Ba)KHO, YTOOBI JIFOIU MTOHUMAIIH, KaK IepeaeTcs BUPYC.
C Hayana KapaHTHHAa M MO CETOJHSIIHMN JeHb co cTopoHbl [IpaButensctBa KP opranuzoBaHbl
eXeqHeBHbIe on-line mpecc-koHpepeHu u OpuduUHTH, Ha KOTOpHIX uwieHbl [IpaBuTenbcTBa
OCBEUIAOT MPOOIEMBI MaHAEMUHU, OTYUTHIBAIOTCS O CUTYallud U MH()OPMHUPYIOT O HEOOXOIUMBIX
Mepax JJs CACpKMBaHUs pacnpocTpaHeHus uHpekunu. Tem He MeHee, MO JaHHBIM OIpoca 3a
nociaenaue 14 nmae 17,2% pecrnoHIEHTOB HAXOMWIUCh B HEMOCPEACTBEHHOW OJM30CTH OT
YeJI0BEeKa, KOTOPbIM MCHBITHIBA CHMIITOMBI KOpPOHaBUpPYCHOM wuH(pekuuu. bonee Toro, 12%
rpax/aaH OTMETUJIM, YTO 3a ocyieAHue 14 qHeil HaXOAUIUCh B HETIOCPEICTBEHHOM OJIM30CTH OT TeX,
y Koro 0bu1 nojoxuTenbHbli pesynsrar Ha COVID-19. 19,3% u 32% onpolieHHbIX, 3a NOCIEIHIE
14 nHell BbleKaaM 3a Mpeesibl CBOETO PErMoHa WM ObUIM B HEMOCPEICTBEHHOM OJIM30CTH OT
4eJI0BEKa, KOTOPBIM BbIE3XaJl 3a Ipenensl cBoero pernoHa. CommacHo IV Bepcum BpeMEHHOIro
KJIIMHUYECKOTO MpoToKona MuHuctepcTBa 3apaBooxpaHeHuss KP, Takue mnuma, nmpu Haauduu
XapaKTePHBIX MPU3HAKOB 00JI€3HHU, ABIAIOTCS nogo3peBaeMbiMu 1o COVID-19 u nomkHbI npoiTH
naboparopHoe TecTupoBanue [7-8].

Ha Bompoc, «Ecnu Bbl 3a6onenu COVID-19, 1o kakue y Bac ObUIM HUKENPHUBEICHHBIC
MIPU3HAKHU ?», TIOTYUYEHBI cheayomue oTBeThl (Tabnuma).

Kak Bumano u3 Tabmuupl, Hambosee yacto BcTpedarommmu cumnromamu COVID-19 y
PECIOHAECHTOB OBUIM: MOTEPsI BKyca WM OOOHSHUSA, JINXOPAJKa, TOJIOBHBIE MM MbIIIEUYHbIE 0OIH,
Kalesb, 00JIb B ropie, 03H00. Pexxe BcTpedanuch OfbIIIKa MM 3aTPYJHEHHOE JbIXaHUE, TOIIHOTA,
pBoOTa, Muapes. BaxxubiM 00bsicHeHHEM (DaKTa TPOIMHOCTH KOPOHABHUPYCOB K JIbIXaTeNIbHOM CUCTEME
SIBJIIETCS. HAIMYME HECKOJIbKUX MOTEHIMAIBHBIX PELIETITOPOB /JIsi KOPOHABHPYCA, MPUCYTCTBYIOLIUX
B JIETKUX 4YelioBeka. B HacTosiee BpeMsi BepuUIIMpoOBaHbl TPU MOTEHIIMATIBHBIX perentopa: DPP4
(taxxe HazpiBaeMblii CD26), ACE2 (anrmorensun-npesparmarmomuii Gpepment) u CD147 — Genok
muna (CD147-spike protein) [16—17]. CnenoBarenbHo, 1 HOBOM KOPOHAaBHUPYCHOM WHGeEKIUn
XapakTEepHO MOpa)XEHHE BCEH JbIXaTeIbHOW CHUCTEMBI, HO TSXKECTh OOYCJIOBIMBAET MOpaKEHUE
HWKHHMX JIBIXaTEJIbHBIX MyTEH C pa3BUTHEM JIByCTOPOHHEW IHEBMOHMH, a HEPEAKO U C OCTPOH
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IBIXaTeIbHOW HeJocTaToYHOCThI0. Kak mokazano B Tabmuie, Bupyc COVID-19 moxker Takxke
MOPAXKATh KEITYIOUHO-KUILICYHBIA TPAKT HECKOJIbKUMU MyTsIMU. BO-TIepBBIX, BOZMOXKHO PeLenTop-
OIIOCPEIOBAaHHOE NMPOHUKHOBEHUE B KJIETKU opraHu3Mma. Bo-BTOpBIX, OH criocoOeH MHIYLHUPOBATh
BOCHAJICHHE M H3MEHSTh MPOHUIAEMOCTb CIM3UCTBIX 000jouek. Hakonel, BuUpyC, BO3MOXKHO,
BIIMSIET HA COCTAaB MHKPOOMOTHI KHUIIEUHUKA, HAPYIIACT B3aMMOJCHUCTBUE OCU «KHIIKA-TIETKUE» H
TakuM  00pa3oM  JIONOJHHUTEIBHO  CHOCOOCTBYET  NPOTPECCHPOBAHHMIO  PECIUPATOPHBIX
CUMIITOMOB [2, 9].

Tabmuma.
PE3VJIBTATBI OITPOCA BOJIbHBIX
Cumnmomuol Peszynomamsr onpoca (%)
«a» «Hemy

[oreps Bkyca nim 00OHSIHHUS 50,8 49,2
JIuxopanka (37,8 °C u BbI1IIe) 50,2 49,8
I"onoBHBIE WIN MBIIIIEYHBIE 00U 48,7 51,3
Kamens 46,0 54

Boub B ropie 37,7 62,3
O3H00 36,6 63,4
OppITiIKa UK 3aTPyTHEHHOE JIBIXaHue 29,8 70,2
TommHoTa, pBOTA, TUApES] 16,7 83,3

MeToapl Jy4eBOM AMArHOCTUKM NpUMEHsSOT il BblsBiaeHuss COVID-19 nHeBmMoHMil, HX
OCJIOKHEHUH, nu(depeHIInaIbHON TUarHOCTUKUA C JPYTUMU 3a00JIEBAHUSMU JIETKUX, a TaKXKe JJIs
OTIPE/ICTICHUS] CTENCHU BBIPAKEHHOCTH W JIMHAMUKHA W3MCHEHUWH, OICHKH dS()HEKTHBHOCTH
mpoBoAUMOil Tepanuu. K mMeromam myueBOl TUArHOCTHKU MAaTOJNOTUU OPraHOB I'PYIHOW MOJOCTH
ManueHToB ¢ mpenmnonaraemoit/ycranosiennoit COVID-19 nHeBMOHMEH OTHOCAT: 0030pHYIO
peHTreHorpaduio JIETKHX, KoMmmbioTepHyro ToMorpaduio (KT) merkux, ymnbpTpa3ByKOBOE
MCCJIEIOBAaHME JIETKUX U TUIEBPAJIbHBIX mojocTei [§, 13, 23].

Bwmecte ¢ Tem uX pUMEHEHHE HE MOKa3aHOo ISl CKPUMHUHTA KOPOHABUPYCHON MHGEKIUU PU
OTCYyTCTBHM  CHUMIOTOMOB  OCTPOTO  PECHUpPATOPHOTO  BHUpPyCHOTO  3aboneBanusa.  28,4%
AHKETUPOBAHHBIX OBLIM HAIpPABIICHBI HA JIYYEBYIO IUATHOCTUKY, B TOM YHCJIE€ Ha peHTreHorpaduio
opranoB rpyaHoit kietku (OI'K) — 23,5%, xomnetotepHyto Tomorpadpuro — 4,9% (Pucynok 5).
OTU NaHHBIE MOATBEPKIAIOT MHEHHSI O TOM, 4TO y OonbmmHcTBa nanuentoB ¢ COVID-19 (81%)
HaOmronaTes 3a00J1eBaHuUs C HEBBIPAKEHHBIMU KIIMHUYECKUMU cumnTomamu [ 1, 3, 8, 15, 20, 23].

4,9

B Penrrenorpadus OI'K

Kommerorepnas romorpadus OI'K

Pucynox 5. CTpyKTypa UCIIOJIB30BaHHBIX METOJIOB JIYISBOW TUATHOCTUKH Y OTIPOIICHHBIX

Hanubie KT Moryt MeHsAThCs 10 Mepe mporpeccupoBaHus 3aboneBanus. Ha panneit craguu
pa3BuTHs 3abosneBaHust Tpu BbimonHeHMH KT opraHoB rpyaHON KIETKH BU3YaIH3UPYIOTCS
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HEOOJbIINE YYACTKU YIUIOTHEHHS JIETOYHOW TKAaHU IO THUITY «MAaTOBOTO CTEKJIa», YTOJIICHHE
MHTEPCTUIMATIPHON TKaHM MW paclIUpEHHUe TMPOCBETa COCYIOB Ha BCEM MPOTKEHUU.
[IpumeuarensHo, yTO y 56% mnanueHToB, kotopeiM KT Obuta BbimonmHeHa udepe3 0—2 gHs mociie
MOSIBJICHUSI CHMIITOMOB, ITaTOJIOTMM JIETKUX BBISABIEHO He ObUIo [3, 23-24]. OgHako B Cirydasx
muddepeHInaIbHOTO JUarHo3a Mexxay BupycHoi nueBmonueii COVID-19 u nHeBMoHue# npyroi
3THOJIOTUH HccaenoBanus B 6onpHuax Kurtas u CIIA 1eMOHCTpUPYIOT BBICOKYIO CIEIU(DUIHOCTH
KT, HO ymepeHHyI 4YyBCTBUTEJIBHOCTb METOAA, TO €CTh BCTPEYAIOTCS JIOKHOOTPULIATEIbHBIE
pesynbratel uccienoBanus [3, 15, 20, 24]. B CIIA Ilentp mo KOHTpOJtO U TPO]HIIaKTHKE
3aboneBanuii (CDC) B Hactosmiee BpeMs He pekoMmeHayeT peHtreHorpaduro wim KT s
muarHoctTukn COVID-19. EnuHCTBEHHBIM CHEMU(UISCKAM METOJAOM JMAarHOCTHKH OCTaeTCs
tectupoBanue [P u uccnenosanue anturen k Bupycy SARS-CoV2 [5, 11-12, 23]. TpeOyercs
noaTeepxkaeHue ¢ nomoupto tecra [P nnm tecra Ha aHTUTENA, 1aKe €CIM PEHTICHOIOTHYECKHE
naHHble  cBUAETENbCTBYIOT 0 COVID-19 npu peHTreHONOTHYEeCKOM HUCCICIOBAaHUM — WIIH
KOoMIbIOTepHOH ToMmorpaduu. Ilepmon BBICOKOH pacHpOCTPAaHEHHOCTH TpHUIINA emie OoJblie
orpannunBaer crenupuanocts KT. Takum o6paszom, KT crmemyer nNpuUMEHSATh TONBKO IS
TOCMUTATU3UPOBAHHBIX MAI[UEHTOB C CUMITOMAaMH 3a00JI€BaHMs 1 KOHKPETHBIMU TTOKa3aHUSAMU IS
KT. B Hunepnannax n Benmukoopuranuu KT npumensitor mis pannei nuarnoctukun COVID-19
comectHo ¢ IIIIP Tectom, mpum 3TOM HCCIIEIOBaHME IMALMEHTa JEJNAlT TOJIbKO OIHMH pa3s,
MTOBTOPHBIE WCCIICOBAHUS /I OIICHKH JUHAMUKKA W3MeHeHud He mpoBomst (https://coronavirus-
monitor.info/#stats) [3, 24]. B tanuu pekoMeHAYIOT peHTTeHOTpa(HI0 OPraHOB IPYIHON KIETKH B
Ka4eCTBE METOJ1a BU3yalu3aluu nepBoi 1uHuu, a KT Toapko B KaueCTBE IOMOJIHUTEILHOIO METOA.
CrannmaptaeiM MeTofoM kiauHuYeckoi auarHoctuku COVID-19 B Kurae sBnsitorcst [THP u KT
opranoB rpynHoit kietku [11]. B Poccun npumenenue KT nenecooOpas3Ho [j1s IEpBUYHON OIIEHKU
cocrostausi OI'K y manueHToB ¢ TSDKEIbIMU MPOTrpeccUupyomumMu popmMaMu 3a00eBaHus, a TAaKKe
i nquddepeHIanbHO TUarHOCTUKY BBISIBJICHHBIX M3MEHEHUH U OLIGHKH JMHAMHUKHU Ipolecca
[13,23]. beuma npemmokeHa knaccudukanus mopaxkenus jerkux KT 1/2/3/4, tme KT 1
COOTBETCTBYET nopaxeHuto aerkux 0-25%, KT 2 — 25-50%, KT 3 — 50-75%, KT 4 — 75-100%.
MaccoBoe mnpumenenue KT s ckpuHUHTa acCUMOTOMHBIX M JIETKUX (opM OONe3HH He
pEKOMEHAYETCS.

JlJ1g TecTUpOBaHUIO TOPOXKAH Ha BbIsIBIIEHNE KOpoHaBUpycHOI nHdekuu B KP ncnoneiytorcs
COBpEMEHHBIE ~ METOJbl  JAMArHOCTUKH: noiaumepasHas  nenHas  peakuus  (IILP) wu
UMMYHO(EpPMEHTHBIH U UMMyHOXeMHIOMUHecleHTHbI aHanmu3 (MDA, UXJIA). IILP-meron,
KOTOpBI TO3BOJIAET BBIABUTH MpUCYTCTBHE BHpyca B opranusme (https://coronavirus-
monitor.info/#stats) [1, 5, 8]. Takoe TecTHpoBaHHE MPOBOJUTCS BCEM KHUTEISIM C CUMIITOMAMH
OPBH, narmuentaM ¢ MTHEBMOHUEH, TIPOKUBAIOIIUM C JIFOIbMU, ¥ KOTOPBIX YK€ OBbLIT MOATBEPKICH
JMarHo3 «KOpOHaBUpyCHas HMH(QEKIus», a Takke BCeM TNaleHTaM HEKOPOHABHPYCHBIX
cranuonapos KP [7-8].

[To pesynbratam Hamero anketupoBanust I[P u W®DA wuccremoBanus mpouuiy,
COOTBETCTBEHHO, 22,5% u 10,9% pecnonnentos (PucyHok 6).

B nepuon ¢ oxta06ps no HosOps 2020 roma HUKOMY M3 AHKETHPOBAHHBIX BaKLMHAJIbHBIE
npemnaparsl He BBOAMIMCH. Hannune xpoHudeckux 3aboseBaHuil oTMeTHIU 33% pecrnoHIEHTOB.
OTBeTHl Ha BOMPOC O JOCTYIHOCTH CIY>KObI CKOPOW MEAMIIMHCKOM MOMOIIM, NMpUeMa K Bpady B
HCM (IONMKIMHUKK) WIM B OOJNBbHUIIAX, B MEPHOJ AHKETUPOBAHUS, OBLIU MOJOXKHUTEIbHBIMH B
41,3% cayuaes.
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Pucynok 6. Ctpykrypa nabopatopHoii auarHoctuku COVID-19 y onpomeHHBIX

3axnouenue

Pesynprarel Hamiero HccCieIOBaHMS IOKAa3bIBAIOT, UYTO BOCIPHUATHUE PECHOHJECHTaAMHU
MacCIITa0HBIX COIMAIBHBIX WM3MCHCHHM, CBSI3aHHBIX C TMaHICMHCH HOBOH KOPOHABUPYCHOMN
nHbpekun B PecnyOmnuke, ©Meno psii 0coOeHHOCTEH:

—J0CTaTOYHbI YPOBEHb HMH()POPMHPOBAHHOCTU PECIOHICHTOB O CHUMIITOMAax MPOSIBICHUS
3a0oneBaHusl, MyTSIX Mepeayd BHpyca U Mepax MPOQPMIAKTUKH paclpocTpaHeHuss HHGEKIUn
COYETAETCA C HEJOOIEHKOM prcka 3apaxenus (17,2%);

—CaHUTAPHO-TUTHCHUYECKUE W TMPOTUBOAMHIEMUICCKAE MEPBhI TOCYTAPCTBEHHBIX CTPYKTYP
no npenorBpaiienuto pacnpocrtpadeHus COVID-19 coderaercss ¢ HEJOOLEHKOH B OTHOIIEHHH
CUCTEeMBbI MPOPUITAKTUUECKUX OTpaHuueHU 111 ceOst tnyHo (12%);

—OonpIMHCTBO (66,6%) OMPOIIEHHBIX TPOKUBAJIN B ropoje burikek;

—B CTPYKType OINPOUICHHBIX Mpeoliaaany Jmna keHckoro mona (57,3%) u 6oxee MOIomoro
Bo3pacra (35,9+£14,9 ner);

—Ka)X/IbIil UeTBEPTHI YYaCTHUK HCCIIEIOBaHUS 310yOTpeOsit TabakokypenueM (24%);

—MeHbI11I€ 110JI0BUHBI (47,3%) pecrIOHAEHTOB 3aHATHl UHTEIEKTYaJIbHBIM TPYZIOM;

—y OIPOIICHHBIX HamOosee 4acto BcTpedanuch Takue cumnrombl COVID-19, kak: moteps
BKycCa WJIM OOOHSIHMSI, JIUXOPAJKa, TOJIOBHBIC WU MbIIIEYHbIe O0JIH, Kallieldb, 00k B ropiie, 03HOO.
Pexe peructpupoBanuch OJBINIKA WIH 3aTPYIHEHHOE JbIXaHHe, TOITHOTA, PBOTA, TUApPEs,;

—Kaxapiii Tpetuil (28,4%) aHKEeTMpOBAaHHBIM ObLI HAmpaBl€H HA JY4YEBYIO JHArHOCTHKY
(pentrenorpadus, xommbioTepHas Tomorpadus); I[P u WDA-uccnenoBanus mnpOXOIUIIH,
COOTBETCTBEHHO, 22,5% u 10,9% pecnoHaeHTOB;

—Kkaxapiil Tpetuit (33%) pecnoHIeHT uMed XpoHUYeckue 3a00lieBaHusl, U TOYTH TOJOBHHA
omnpoiuieHHBIX (41,3%) ObUIH JOBONBHBI CITYKO00M CKOPOM MEAUIIMHCKOM MTOMOIITH.

[IpoBeneHne KOMIUIEKCHOTO aHallM3a CKIAbIBaromieiics B pesynbrare manaemun COVID-19
CUTYyall1H, TIO3BOJIUT B IMHAMUKE OLIEHUBATh HBOJIIOLUIO MIPOLIECCa Ha Pa3HBIX ATAlax ero pa3BUTH
U CBOEBPEMEHHO BHOCUTH HEOOXOAMMBIE KOPPEKTUBBI B POTPAMMBbI CACPKUBAHUS HAIPSHKEHHOCTH
MaHAEMHUH U TPOMUIAKTUKHY TSDKEJIBIX M OCIOXHEHHBIX (hopM O0Ie3HU.

HeoOxomumbiM  ycrioBueM 3(pGEKTUBHOCTH KOMIUIEKCA TMPOTHUBOAMHIAEMUYECKUX —Mep,
HaNpaBJI€HHBIX Ha MpEeAyNpekXIeHHe MaHAeMUU U OOphOBI C HE, ABISETCS pa3yMHOE COUETaHUE
MEIMKO-OPTaHU3AIIMOHHBIX MEP M TIOCTOSIHHOE TMIOBBIIICHUE YPOBHS MPABOBOM KyIBTYpbl U
COLIMAJILHOTO CTaTyca HAaCceJIeHUsI.
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Aunnomayusn. llenb — pa3paboTaTh KOMIUIEKCHBI IUIaH — JieueHUS OONBHBIX C
HIMONIATUYECKUMHU PETUHOBACKYJIUTAMH C YYETOM STHONATOTCHETHUYECKUX U KIMHUYECKUX JTaHHBIX
co cTopoHbl ceTyarku. OOCIeI0BaHO U MOJIIEKAJIO JieueHu o 86 OonbHbIX (172 m1a3a) ¢ aHruuTamMu
CeTYaTKW HuauMonarudeckoro rene3a. CpegHuii Bo3pacT OombHBIX coctaBmi  22,0+0,17.
Knunuueckue ¢popmbl U3MEHEHUH CeTYaTKU: aHTHOpeTHHonaTu — 16 a3, 8 6oabHbBIX — 9,3%);
HeBpopetuHonatun — 104 tnaza, 52 OGompHbIX — 60,5%; HEBpoBacKyauThl — 24 T1Iia3a,
12 6onpubIXx — 14%; anruomarus cerdyarku — 28 mia3, 14 GompHbIX — 16,2%. Ilo TsmKecTH
M3MEHEHUH TIa3Horo AHa: jerkas — 33 OonbHbIX (66 ma3) — 38,4%; cpenusis — 30 GONbHBIX
(60 ma3z) — 34,9%; tsmxenas — 23 OGonpHBIX (46 Tnaz) — 26,7%. K crnenuanbHbIM MeTOIaM
WCCIICIOBAaHUS OOJBHBIX OTHOCHJIMCH: aBTOICPUMETPHsS, OWOMHKDPOCKONHS TJa3a, mpsMas |
obpatnas odranemockonusi, OCT I3H wm xentoro msarHa, ayrodmroopecuentHas OCT cocymos
cetdatku U J[3H ¢ kanubpomerpueii, ynprpazBykoBas gomnmieporpadus (Y3I) cocynoB ceTdarku.
OcCHOBHbIE MPUHLMIBI TPOBOAUMON Tepanuu: 1. [lomaBneHne MMMYHHOTO BOCHAJIEHHUS B OCTPOM
dbaze wu penummuBupyroomet ¢aze (euenue ['K, Ha3zHaueHHe WMMYHOJENPECCAHTOB U
MMMYHOCTUMYJIATOPOB MPHU 3aTSHKHOM TedeHuH ). 2. Koppekius reMocTaza U TeMOIUPKYIITOPHBIX
HapylIeHHUd B cocygax ceT4yarku. 3. MenuMkaMeHTO3Has, CUMIITOMaruueckas Tepanusi H
xupyprudeckoe nedenue. O0cyxaeHne pe3yabraToB JeueHus: Jl0cTOBEpHOE MOBBIIIEHUE OCTPOTHI
3peHusi: npu anruopetuHonatuu ¢ 0,45+0,24 no 0,9+0,14 (P<0,01); npu HEeBpOpeTHHOMATHSX C
0,34+0,2 no 0,85+015 (P<0,01); ¢ conmyrcrBytomei makymnomnaruei ¢ 0,44+0,2 no 0,7+0,23 (P<0,01)
u Makynomuctpodueit ¢ 0,02+0,063 no 0,3+0,24 (P<0,05). BeisiBIeHO MOBBIIIEHUE OCTPOTHI 3pEHUS
nocie JedeHus mnpu Tsokenoit crenenu ot 0,02+0,054 mo 0,3+0,24 (P<0,05), npu cpenneit — ot
0,5+0,24 no 0,9+0,13 (P<0,01), mpu nerkoit — ot 0,7+0,23 no 1,0+0,10. BeisiBieHo po0cToBEepHOE
YMEHBIIIEHWE YacTOThl PETHHAIBHBIX W3MEHEHHH MOCJe JIeYeHUs: aHTHopeTuHomaruii no 3,5%,
npotuB 9,3%; HeBpopernHonaruii no 11,6%, npotus 60,5%; makynonatuii no 8,7%, npotus
26,2%. DPheKTUBHOCTH JIeUeHHs 00yCIIOBIIEHA HOpMAlIU3alMel MmoKka3aTelieii HIMMYHHOTO cTaTyca
U TEMOIUPKYJISTOPHBIX HAPYIICHWH B COCyJaX CETYATKH MO JaHHBIM KaauOpoMmMeTpuu. Takum
00pa3oM KOMIUIEKCHOE JIeUeHHE, HAlIPaBICHHOE Ha OCHOBHBIE ITaTOT€HETUYECKHUE 3BEHbSI Pa3BUTHUS
UMONATHYECKNX PETUHOBACKYIUTOB CIHOCOOCTBYIOT KYNMHUPOBAHHUIO MATOJIOTMUYECKHUX IPOIECCOB,
YMEHBUIEHUIO OCJI0KHEHUN U MHBATUIU3ALINHY TJ1a3.
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Abstract. Goal is to develop a comprehensive treatment plan for patients with idiopathic
retinovasculitis, taking into account etiopathogenetic and clinical data from the retina. 86 patients
(172 eyes) with retinal angiitis of idiopathic genesis were examined and were subject to treatment.
The average age of the patients was 22.0 £ 0.17. Clinical forms of retinal changes: angioretinopathy
— 16 eyes, 8 patients — 9.3%; neuroretinopathies — 104 eyes, 52 patients — 60.5%;
neurovasculitis — 24 eyes, 12 patients — 14%; retinal angiopathy — 28 eyes, 14 patients —
16.2%. According to the severity of fundus changes: mild — 33 patients (66 eyes) — 38.4%;
average — 30 patients (60 eyes) — 34.9%; severe — 23 patients (46 eyes) — 26.7%. The special
methods of examining patients included: autoperimetry, eye biomicroscopy, direct and reverse
ophthalmoscopy, OST of the optic nerve disc and macula, autofluorescent OCT of the retinal
vessels, and optic disc with calibrometry, ultrasound dopplerography of the retinal vessels. The
main principles of the therapy: 1. Suppression of immune inflammation in the acute phase and in
the relapsing phase (treatment with HA, the appointment of immunosuppressants and
immunostimulants in a prolonged course). 2. Correction of hemostasis and hemocirculatory
disorders in the vessels of the retina. 3. Drug, symptomatic therapy and surgical treatment.
Discussion of treatment results: Significant increase in visual acuity: in angioretinopathy from
0.45+0.24 to 0.9£0.14 (P <0.01); with neuroretinopathies from 0.34+0.2 to 0.85+015 (P <0.01);
with concomitant maculopathy from 0.44+0.2 to 0.7+0.23 (P <0.01) and macular degeneration from
0.02+£0.063 to 0.3+0.24 (P <0.05). There was an increase in visual acuity after treatment with a
severe degree from 0.02+0.054 to 0.3+0.24 (P<0.05), with an average - from 0.5+0.24 to 0.9+0.13
(P<0.01), with mild — from 0.7+0.23 to 1.0+£0.10. A significant decrease in the frequency of retinal
changes after treatment was revealed: angioretinopathies up to 3.5% versus 9.3%;
neuroretinopathies up to 11.6% versus 60.5%; maculopathy up to 8.7% versus 26.2%. The
effectiveness of the treatment is due to the normalization of indicators of the immune status and
hemocirculatory disorders in the retinal vessels according to calibrometry data. Thus: Complex
treatment aimed at the main pathogenetic links in the development of idiopathic retinovasculitis
contributes to the relief of pathological processes, reduction of complications, and eye disability.

Knrouesvie cnosa: 3pbeKTUBHOCTD JICUCHUSI, PETUHOBACKYJIUTHI, TEMOJIMHAMHUKA.
Keywords: efficiency of treatment, neurovasculitis, hemodynamics.

B mnocneanue necsaTHinETHs PETMHOBACKYJIUTHI SIBISIOTCS OOJIBIION MeEIHMKO-COLUATBbHOM
npobseMoil B 0()TaabMOMATOIOTUM BCEro Mupa. ITO OOYyCIOBIEHO TEM, YTO 3TO 3aboyieBaHUE
nopakaeT JIeTCKMW M  IOHOLIECKUH  BO3paAcT, XapaKTepusyeTcs JABYCTOPOHHOCTBIO U
pELUIMBUPYIOUIUM, XPOHUYECKUM T€YEHUEM, IPUBOJS K MHBAJIMAM3AIMH 11a3 B 25,6% [1-2].

Jns noctwkeHus SPQPEKTUBHOCTH MPOBOJUMOIO JIeYeHHs OOJbIIOe 3HAYCHHE HUMEET
BO3/ICIICTBHE HA 3THUOMATOTEHETHYECKHE 3BEHbsI, BBI3bIBAIOIIME JAHHYIO mHarojoruto. OJHUM W3
MOBPEXKAAOMMUX  (PAKTOPOB B  pa3BUTUM  HUJIUOMATHYECKUX PETUHOBACKYIUTOB  SIBISIOTCS
ayTOMMMYHHBIE AaCENTUYECKNE I1aTOJOTUYECKUE IPOLECCHl B COCYIUCTOH CTEHKE CETYaTKH,
NPUBOJAIINE K aHTHOCTIa3MaM, TPOMOMPOBAHHUIO COCYJIOB, UX OOMUTEpAIH C Pa3BUTHEM HIIEMUU
CeTYaTK{, HEOBACKYJApU3aluu U nponudepaTuBHbIM mpoueccaMm [3—6]. B cooTBeTcTBUHM C ueM,
HE0OXOMMBI UCCIIETOBaHUS M KOPPEKIMSI IMMYHHOTO CTaTyca B JICUEHUHU JAaHHOW MaToyIoruu [7—
I1].

JUia onpeneneHus TSKECTH TEUEHHUsS] U CTENEHW IOPaKEHUs CETYATKU IPU COCTABIECHUU
KOMITJIEKCHOTO TJIaHa JIEYeHHs HEOOXOAMMO MPOBOAUTH aHAIN3bl MOP(HOMETPUUYECKUX MTapaMeTPOB
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JUCKa 3PUTEIBHOTO HEPBA U JKEJATOIO IISiITHA I0OCJIE IPOBEIEHUS ONTUYECKOM KOI€pEHTHOU
tomorpadpuu (OCT) [12-18], 1 NpuUMEHATH CHUMITOMATHYECKYIO Tepamuio. B cooTBeTcTBHM C
BBIILICH3/I0KEHHBIM HaMU IIOCTaBJIEHA LeNb: pa3padoTaTh KOMIUIEKCHBIN IJIaH JIEYEHHUs OOJIbHBIX C
UAMONATUYECKUMU PETUHOBACKYIUTAMHU C YYETOM 3THONATOI€HETUUECKUX U KIMHUYECKUX JaHHBIX
CO CTOPOHBI CETYATKH.

Mamepuan u memoowl ucciedo8anus

OO6cnenoBano W TOMISKAIO JieueHHI0 86 OonbHBIX (172 mia3a) ¢ aHTMHTAaMH CETYATKH
UIMONAaTHYECKOro reHe3a.

B Bo3pacTHOM acrniekTe manueHThl pacnpenesuuck: oT 10 1o 20 et — 29 6onpHbBIX (58 r1a3)
33,7%; ot 21 o 30 net — 35 G6ompHBIX (70 Ta3) 40,7%; crapme 30 ger — 22 60nbHBIX (44 raza)
25,6%. Cpennuii Bo3pact coctaBui: 22,0 = 0,17.

[lo wu3MeHeHHIO [VIa3HOrO JHa OOJbHBIE C UIUONATHYECKUMHU PETHHOBACKYIUTAMU
pactpeaesIiNch Ha CIEeIyIONHe KIMHUYeCKUEe GOpPMBbL: aHTHOpeTHHONATuu — y 9,3% manueHToB
(16 a3, 8 GonbHBIX); HEBpopeTuHonatuu — y 60,5% (104 rmaza, 52 601bHBIX); HEBPOBACKYIUTHI
— 14% (24 ma3a, 12 GonpHBIX) U aHTHONaTHs cetyarku 16,2% (28 a3, 14 60nbHBIX).

TsokecTs M3MEHEHHWM IIA3HOTO JHA OMpEeNeNsyiach MO BBIPAXKEHHOCTH (YHKIIMOHATBHBIX
HapyIIeHUW, CTETICHU HapyIIeHHs JTuHeHHON ckopocTt kpoBoToka (JICK) B neHTpanbHOM apTepun
(IAC) u nentpanbHoii BeHe cetuatku (LIBC), mopdomeTpruueckuMu noka3areasiMu Ha ONTUYECKON
KorepeHTHOM Tomorpamme J[3H u skentoro msatHa. B COOTBETCTBHM C ATHM, BBISBICHBI JIETKas
ctenenb y 33 6onbHbIX (66 Ta3) — 38,4%; cpenusis y 30 6onpHbIX (60 ma3) — 34,9% u Tsxenas y
23 GonbHBIX (46 Ti1a3) — 26,7%.

K cneumanbHblM MeTOnaM HccienoBaHUS OOJIbHBIX OTHOCWIMCH: aBromepumerpust (Haaq
Streit Interzeag, Octopus 123 Perimeter, Germany), OMOMUKpPOCKOIIHS MEPEIHEro OTpe3ka rma3a u
BHYTPEHHUX CTPYKTyp IVia3a, mpsimMas W oOparHas OMHOKyIsipHas odTanbmockonus (Schepensa,
mua3a [onpamana), ontudeckass xorepeHtHas tomorpadus (OCT) nucka 3pHTENBHOTO HepBa U
xenroro marHa (CARL  ZEISS  Cirrus  HD-OCT  Model 4000/5000, Germany),
ayrodmoopecrientHass OCT cocynoB c¢ kamuOpomerpueir (Cirrus HD-OCT CARL ZEISS),
ucclieioBaHue JuHelHol ckopoctu kpoBoToka (JICK), unnekca pesuctuBHoctu (RI) B miasHuuHOM
aprepuu (I'A), nenrpanbaoii aprepuu u BeHbl cetyatku (LIAC, IIBC) u BepxHell IMa3HUYHON BEHBI
(BI'B) ¢ V3/I-cucremsr Dopscan.

Bcem GONBbHBIM MPOBOIMINCH KIMHUYECKO-Ta00paTOPHBIE UCCIEAOBAHUS TSI UCKIFOUEHUS
MaTOJIOTMH BHYTPEHHUX OPTaHOB U CHCTEMHBIX 3a0oneBaHuil. [IpoBoaminch uccieqoBaHus KpoBU
Ha HaJW4Yue aHTHUTEN MpPH BUPYCHBIX, OaKTepHAIbHBIX, WH(EKIMOHHBIX 3a00JEBaHUIX, BKIIOYAs
TyOepkyie3, peBMarusm, opyuesie3, BUU-undexiuro.

CratucThueckuii aHajau3 Pe3yJbTaTOB MCCIEIOBAHUS MPOBOAMIICS COTIIACHO OOLIECPUHSITHIM
METOAMKAM C TIOMOIIBIO TporpaMMHBIX cpenacTB Microsoft Office 2010 ans onepalimoOHHBIX CHCTEM
Windows XP u mporpammbl Statistica. JlaHHBIE TIpeICTaBICHBI CpeaHEW apuMETUUEeCKOH U ee
CTaH/IapTHBIM OTKJIOHEeHHeM (M+m). 3a 10CTOBEpHBIN MOKa3areiab NPUHUMAJach pa3HUIA BEIUYUH
P<0,05.

Ipunyunel 1eyenus UOUONAMUYECKUX PEMUHOBACKYIUMOS
B ocHoBe npoBeneHHsI KOMIUIEKCHOTO JIEYEHUS UANOMATUYECKUX PETUHOBACKYJIMTOB JIEKHUT
MIaTOT€HETUYECKUM MOAXO/ IIPU ONPEACIICHUN TAKTUKU B TEPAIIUH.
K ocHOBHBIM IpUHIIMIIAM IPOBOIMMOM T€pauy OTHOCATCS:
1. [lonaBineHnne UMMYHHOTO BOCHAJIEHUsI B OCTPOM (pa3e U peluIuBUPYIOLIEH, BSUIOTEKYyLIeH
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dbaze.

2. Koppekuusi reMocTaza ¥ FeMOLUPKYJISITOPHBIX HapylIEHUH B cOCyldaxX CETYaTKU M JHCKa
3pUTENBHOTO HEPBA.

3. Cumnromatiyeckass —Tepamusi [aTOJOTM  I[Ia3HOrO JHA TMPH  HIMONATUYECKUX
PETUHOBACKYJIUTAX: AHTMOPETUHOIIATHH, HEBPOBACKYJINTAX, MAKYJIONATUSAX, MAKYJIIPHOM OTEKE U
MaKyJIoIUCTPODUH.

OCHOBOM TaKTHKU JICYCHUS SIBIISIOTCS:

—IpOBeJCHHE HHTEHCUBHOU MyJbc-Tepanuu rrokokoptukou10B (I'K) B octpoMm nepuone;

—CHUCTEMHOE MPUMEHEHHUE CTEPOUIOB, UMMYHOJECIPECCAHTOB U MMMYHOCTUMYJISTOPOB MpHU
3aTSHKHOM M peLUANBUPYIOIIEM TEUECHUY;

—MEIMKAMEHTO3HOE CUMIITOMAaTHYECKOE U XUPYPruyeCKOe JIEUEHHUE MOCIETYOIMX OT JaHHOU
MATOJIOTMH OCJIOKHEHUH.

ITon wabmogeHueM Haxomuiaoch 56 OompHBIX (112 mia3) ¢ WAMONATHYCCKUMH
PETHHOBACKYIUTAMH B cTaguu oboctpeHuss — 65% u 30 6onbHbIX (60 11a3), B CTAAUH PEMHCCHH
— 35%.

B axtuBHOU (ase BocCHamUTENBHOrO mpolecca OONbIIOE 3HAUEHUE UMEET NPUMEHEHUE
KOPTHUKOCTEPOUIOB, KOTOPBIE BBI3BIBAIOT MHBOIIOLHUIO 3PEbIX TUM(OIMTOB, CHIKAIOT KJIETOUHYIO
THIIEPYYBCTBUTENFHOCTD, CIIOCOOCTBYIOT YMEHBIIEHUIO IIPOHUIIAEMOCTH KamIIsipoB [2, 19].

CucteMHOEe TNPUMEHEHHUE MPETHU30JI0HA TPOBOIMIOCH OOJNBHBIM CO CPEIHEH TSKECTHIO
n3MeHeHu# Ha ra3zHoM jHe (50 6onpHbIM, 100 ma3) u3 pacuera 1,0-2,0 r/Kr B CyTKH, B CPEIHEM C
60 Mr B 2 mpuema, CO CHI)KEHHEM Ha 5 MI Kaxiable 5 aHed g0 20 Mr, 3aTreM Ha 2,5 MI' KaxJble
5 nueit no 10 mr u Ha 1,25 Mr Kakaple 5 HEH 10 MOTHOH OTMEHEL.

[Ipn TsxKEenoM TeUeHUM MPUMEHSIACH IMYNbC-TEpANns METWINpeIHu300oHa 1o 250 Mr Ha
200,0 ¢uspactBopa (B TeueHue 60 MuH) B/B KameibHO dYepe3 AeHb N3, ¢ MOCIEAyIOIUM
poBeJeHNeM KypcoBoii 103bI (Bcero 2500-3000 wmr). [Ipuem npenHu3onoHa mMpoBOAMIICS HAa QoHE
pUMEHEHHS NaHaHTUHA Kaiust, ¢pomueBoi kucioTel 10 0,01 r B cyTku. DPPeKTuBHOCTD JeUeHHUs
DITFOKOKOPTUKOUAAMU cocTaBmina 52% (Ha 52 rmasax, 26 60JIbHBIX).

IIpu HemocTaTo4HOM >(PQPEKTUBHOCTM M Pa3BUTHHM OCIOKHEHHH € yrpo3oil pe3Koro
MOHMKEHUS 3pEHUS MOJKIII0YaIach UMMYHOCYIIPECCUBHAsI Teparnus — MpenapaTbl aHTUMETA00IUTHI
Y UTOCTaTHKU.

[lo paHHBIM JUTEpaTypbl, MEXaHHW3M HMMYHOCYIPECCHUBHOIO JIEYEHHs 3aKII04aeTcs B
yBenuueHun Th-xenmmepo Tuma Th2 wWMMyHHOro OTBeTa, YCWJIEHHH BBICBOOOXKICHMS
IIPOTUBOBOCTIAJIMTENbHBIX IUTOKUHOB, MoJaBneHnH cuHTe3a MJI-2 u untepdepona-o, yMeHbIICHUN
AHTUTEN U aKTUBHOCTHU 3PPEKTOPHBIX UTOTOKCHUeCcKuX kietok (CD16) — 20.

Cpenu aHTUMETa0OJIUTOB M LIUTOCTATUKOB HAMM IIUPOKO MPUMEHSIICA METOTPEKCAT, MECTHO
no 4,0 Mr nmapaOyns6apHO B 06e opouThl niu BHYTph 8,0-10,0 Mr B CyTKM OAMH pa3 B HENENIO B
TeueHue 6 mecsueB — 1 roxa, 70 6onpHEIM 140 a3 — B 81,4%. DddexruBHOCT, HabMOAAIACh B
COYETaHUU C TITIOKOKOpTHKou1aMu B 65% (46 601bHBIX, 92 T1a3a).

Hapsiny ¢ atum, HasHauyancs 16 OonbHbIM (32 masza) uuknodochamun U3 pacyera 2 MI/KT
Tena B TedeHue 1 mecsna, a3gpdexrnBHocTh nomyyena y 10 6onpHbIX, 20 m1a3 — 6,3%.

Bricokas 3¢ ¢exTuBHOCT HaOmonanack OT LUTOCTaTHKa LukiocrnopuHa (CaHauMMyH
Heopalt) u3 pacuera 2,5-3,5 MI/KT Macchl Tejla B CyTKU 6 Helemnb, 3aTeM J03y cHuKaiau Ha 0,5 Mr/kr
Kaxpie 4—6 Hemenb 10 2,0 MI/KT B CYTKH, IJTUTEIBHOCTh 3—6 MeCSIEeB, Yepe3 KaKable 2 HeIean
yMeHbIIaiau 103y Ha 0,25 MI/Kr 10 MOJTHONH OTMEHBI.

[lonublit Kypc mnpuemMa nukiocrnopuHa Bbuiepkanmn 10 OGompHbix — 20 a3 (u3-3a
¢buHaHCOBBIX MPo0IEM), ¢ 3¢ (HEeKTUBHOCTHIO 92%.
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N3 nmpyrux aHTUMETaOONMTOB, IO JAaHHBIM JIUTEPATyphl BO3MOXKHO TPUMEHEHUE
Azaruonpuna (Mmypan) 1,0-2,5 mr/kr maccsl Tena (60 mr) B cyTku, nedurynomun (Arava) 100 mr X
3 pa3a B CYyTKH C IOCTEIICHHBIM CHIDKEHHEM; MukodeHnonara Mmoderun — 1 MI/Kr maccol Tejia —
60 Mr B CyTKH, 2 pa3a B CyTKH.

Hapsiny ¢ 3Tum, HAaMH MIHPOKO MPUMEHSUTUCH TpenapaTbl UMMYHOMOIYJITOPBI: peodepoH o
1 mia B/M Ne5, mommoxcuonuit 12 mr no 1 Tabnerke 2 pasza B aeHpb 7 qHe nin 3—6 mr no 1 mi B/M
1-3-5-7-11 guu Ne5; ummynodan 0,005% — 1 mua B/M umm n/6 NelO-15. D10 akTuBaTOpHI
(daronuTapHbIX KJIETOK — Makpodaros, o06jajarolide MPOTUBOBOCIAIUTENIBHBIM JEUCTBUEM, a
TaK)K€ CTUMYJSITOPBI QHTUTENI C JIETOKCMYECKMM CBOWCTBOM; MpU BSJIOTEKYIIHUX IIpolieccax
SIBJISIIOTCSI aHTHOKCHIaHTaMH.

B nacrosmiee BpeMs, IpyU HaJMYUH JIMICH3UH NMPUMEHSETCS] HOBasi TPyIIa IpenapaToB s
HEWUTpaIu3allii IIMTOKMHOB — MOHOKJIOHaJIbHBIC aHTHTeNna (MHpaukcuMad, agaiumymad, B/B
KarelbHO B /103€¢ 5 MI/Kr macchl Tena Ne3 onuH pa3 B HENEN0, M 3TaHeplent — u3 pacuera 0,4
MI/KT Macchl Teja). JTa TpyIa MpernaparoB HyKIaeTcsl BO BHEAPEHUH B KIMHUYECKYIO TPAKTHKY C
COOTBETCTBYIOIIMM aHAIU30M.

[Ipu mponudeparuBHbIX MpoIeccax, COMPOBONKAAIIUX Makyioauctpoduio, Ha 51 mmazy
(38 6onmbHBIX) — 29,6% u nponudepupyromniem perunure, Ha 4 mazax (4 6onbHbIX) — 2,3%, C
BUTPEOPETHHAILHON TPaKIHMEH W HEOBACKYJSIpU3aIel MPUMEHSINCh GpepMeHTsl — remasa 5000
EJ1 mapabynsbapno (11/6), monrenasa 1,5 mun 11/0, muaasa 64 en. B/M U XUPYPrudecKoe JeUeHue.

Baxnyio ponb B JICYEHHMM AayTOMMMYHHBIX PETHHOBACKYJIMTOB HMEIOT IMperaparsl,
00yCJIOBIUBAIONINE JECEHCUOUTU3UPYIONIYIO (PYHKIIUIO — 3TO aHTUTUCTAMUHHBIC Mpenaparbl —
TMMEPOI, CyTIPacThH, JJOKAKOPTEH, IIETPHH, TaBETHII, JEHKAPOI U Ap. B OOMICTIPHHATHIX 103aX.

Jnst mpo(MITaKTUKKA | JICYCHUST TPOMOO30B COCYJOB CETYaTKH BCEM OOJIbHBIM Ha3HAYAJIHChH
AHTUKOATYIISHTHI: TEMapuH, KCapelTo; W AaHTUarperaHTbl: KypaHTWI, TpPEHTal, TPOMOOpensb;
AQHTUOIPOTEKTOP JOKCH XeM B OOLIEIPUHSTHIX ]03aX U HA3HAUCHUSX.

B nedeHnn ocnoXHEHWIH MAMONATHYECKUX PETUHOBACKYJIWTOB HA3HAYAIHMCH M IPOBOAMIIACH
AHTUTHIIOKCAHTHAS Teparus, Ipenaparsl, yIydllalonme MeTaboIndecKre MpoIecCchl B CeTYaTke U
Butamunsl A, B, C, D3.

Xupyprudyeckoe JeueHUe: B BHUJIE UHBEKIMI B cTekIoBHAHOE Teno aHtu-VEGF-npenaparos
(5 GonbHBIX, 5 1a3), BUTpIKTOMHUS (3 OONBHBIX, 3 I1a3a), JEHCBUTPIKTOMHUS (2 OONBHBIX, 2 I71a3a),
aHTUIJIayKOMaTO3HbIE onepanui (3 60JIbHBIX, 3 I1a3a).

O¢ddexTUBHOCTL TPOBEACHHS KOMIUIEKCHOTO JIEYeHHs] OONBHBIX C HIAHONATHUYECKUMHU
pETHHOBACKyIUTaMU npeacTapneHa B Tabmure 1.

Ob6cyxnenne pe3ynpratoB JedeHus: Kak BumHo u3 Tabmumsl Nel mpoBeneH aHamus
3QQEKTUBHOCTH  KOMIUIEKCHOTO MeTo/la JiedeHHs y OONBHBIX C  WAMONATHYECKUMHU
PETHHOBACKYIUTAMU MPHU PA3TUYHBIX U3MEHEHUSX CETYATKHU U JUCKA 3pUTENLHOTO HEPBa, a TaKXkKe
CTETIeHU TSHKECTH TEUYCHHUSI.

OnHuM U3 KpUTEPUEB KPUTEPUEM OIICHKH — SIBJISUIACH OCTPOTA 3PEHUS JI0 | MTOCIIE JICUSHHS.

AHam3 OCTPOTHI 3peHUsI Y OONBHBIX C Pa3IMYHBIMU KIMHUYECKUMH (popMaMH W3MEHEHHN
[J1a3HOTO JHA BBISIBUJI JOCTOBEPHOE MOBHIIICHUE IIEHTPAIBHOTO 3PSHHUSI: IPH aHTHOPETHHOMATHH C
0,45+0,24 nmo 0,9+0,14 (P<0,01); mpu ueBpopetunomnatusx ¢ 0,34+0,2 mo 0,85+0,15 (P<0,01); y
OONMBHBIX C comyTcTBylomed Makyiomatued ¢ 0,44+0,2 ngo 0,7£0,23 (P<0,01); m
Makynoauctpodpueit ¢ 0,02+ 0,063 mo 0,3+ 0,24 (P<0,05).

Ha Pucynke 1 mpeacrapieHa octpora 3peHHUs y OONBHBIX ¢ HEBpopeTuHonarueid — 128 rma3
(64 maKeHToB) 10 U MOCHE JICYCHHUS B 3aBUCUMOCTH OT CTENCHU TSKECTH TCUSHHS.

Kax Bumno m3 TaGmumpl 1 u Pucynka 1 mpu Tsokenod CTETeHH HEBPOPETHHOMATHH OCTPOTa
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3penust 1o neyeHus cocrasisiia 0,02+0,054, nocnie edeHus: A0CTOBEpHO moBbicuiack 10 03+0,24
(P<0,01); mpu cpenneit crenean ot 0,5+0,24 no 0,9+0,13 (P<0,01); npu serkoil creneHu ot
0,7+0,23 no 1,0+0,10.

Tabmuma 1.
OCTPOTA 3PEHIA 10 U ITOCIJIE JIEHEHU A
[IPU PA3JIMYHOM CTEIEHU TSOKECTU UBSMEHEHUM I'JIABHOI'O JTHA
Knunuuecxkue gpopmor - Ocmpoma 3penust Cmenenv msicecmu UsMEeHeHUll 21a3H020 OHA
USMEHEeHUll 21a3H020 o Tlocne neekas 33 6-x cpeonsia 30 6-x (60  msoicenas 23 6-x
OHa AeveHUs  edeHusl (66 2na3z) 2nas) (46 enaz)
00 nocie 00 nocne 00 nocne

JIeHEeHUAl  JIe4eHUsl  1eHeHUsl  JIeYCHUA  J1e4eHUsl  J1e4€HUA

AHTHOpETHHOTIATHH < < o
(8 mam., 16 rmas) =y X = <
] = T <
) T
< gi @ o
2 , pa >
o S —
Hespoperunonaruun <
(64 mart., 128 rias) o < o o < 2 3
? = b N = N <@ S <
e = o ﬁ o = () N
< 3 T a T T T =
) b ~ > 10 a3 N b
o 0 o — o - =3 ™
~ o o d
o
Makynonaruu a gi a s =, §
(24 mar., 45 rias) T N T a < =
< = < T 4 S
<~ H < ~ ™ H
o ™~ o o S ot
o o
Makynoauctpodun 2 < < - Q <
(19 marr., 26 ra3) <. N N h < N
< =3 < =3 < <o
T T T T T T
S ™ s ~ S N
S o © o S o
P<0,05A ; P<0,01AA.
1,1
1,0 1.0
0,9 0,9
0,8
0,7 0
0,6
0,5 0,50
0,4
0,3 0,3
0,2
01 0,02
0,0
JIerKast CTEIEHb CpeIHss CTEIEHb TSDKEJIast CTENEHD
— JI0 JIeYEeHHns ITOCJIE JICUEHMS

Pucynok 1. OctpoTta 3peHHs A0 M TOCJIE JIEYEHUS C HEBPOPETHHOMATHEHW IMPH HIUOMATHIECKHX
PETUHOBACKYJIMTAX

B Tabmuue 2 u PucyHke 2 KOHCTaTHpOBAHO IOCIE MPOBEIECHHOIO JIe4eHUs y OOJBHBIX C
UNONAaTHUYECKUMH  PETUHOBACKYJIUTAMH, JOCTOBEPHOE, 3HAYUTEIbHOE YMEHBIICHHE YacTOThI
[aTOJIOTHM IVIa3HOTO JHA. Tak, eciau OO0 JeYEHUs COOTHOIIEHHE aHTMOPETHHONATHH I10 4acToTe,
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HEBPOPETHHOIATHH, W MAaKyJIOMaTHh COOTBeTcTBoBajia kak — 9,3% (16 ma3, 8§ OOIbHBIX),
HeBpopetuHonatus — 60,5% (104 rnasa, 54 GonbHBIX), Makyjomnatus — 26,2% (45 tas, 24

OOJILHBIX), TO TOCIE JICYCHUs] COOTBETCTBeHHO: 3,5% (6 mia3, 6 6onbHbIX); 11,6% (20 a3, 16
601bHBIX), U 8,7% (15 a3, 8§ OONbHBIX).

Tabnumna 2.
OOOEKTUBHOCTH KOMIUIEKCHOI'O METOJA JIEHEHW S BOJIBHBIX
C UJUOIMATUYECKMMU PETUHOBACKYJIMTAMHU
Cpoxu Toxazamenu UC Yacmoma uzmeHnenuil 21a3H020 OHa Apmepuosenosnas
Jleuenusl Kanubpomempus npu
HeBpo8aACKyUmax
Lo o g
NS NS S &
S 9o &8 S§. 8. 8% 2§ 34 Ia
& s ST £z 3 £ 2 =
(m) o () S S S S S QA QA /x
O 0Z OoX o SES 2EE Y 2% xn SN
1 ﬂ-
0 ° N o ° v g
9 w e e = ®._. %% s 3 %y oay
JeYeHuss - X = — = % S Py s S S
o o i < gx&n =9 8— g Nl T3
o o [9N] o~ = o)) o~ 5~ o~ Nel N~
~ ~ ~ ™ S < X gl " X Y =
o Sw© J© <+ \© a —
ITocie O o)
< \O " — o = — ~ >
JEYEHUS S e 4 TEe T2 e Fa < b 5
N HJ @ 4 < E 0 g — S0 <9 < <A <
H o 4 EEHm g~ = 3 e
o 139 8 3 < afew =X N g
%) 3 2% " o ~K
P<0,05A P<0,01AA.

VirydieHue KIMHUKO-(DyHKIIMOHABHBIX IMOKa3aTelield TOCIe MPOBEIESHHOTO KOMIUIEKCHOTO
JIe4eHrst 00OCHOBBIBACTCS IMATOIN€HETUYECKUM IOIX0A0M K JaHHOM IaTOJIOIHH.

Kak BumHO n3 Tabmuubl 2 Ha ¢oOHE JieueHHWs] UM MPOBOAMMON HWMMYHOCYIPECCUBHOW H
UMMYHOCTUMYJIMPYIOIICH Teparuy BBISBICHA HOPMATU3aIlisl MOKa3aTeliel MMMYHHOW CHCTEMBI:
CD20 — ¢ 40£1,7 mo 30+3,7 (P<0,05); CD16 (NK) — ¢ 40£1,4 no 20+£2,2 (P<AA); CD25 (UJ12) ¢
42+1,6 mo 3043,6 (P<0,05); IgM ¢ 32+0,17 mo ero orcyrctBusi. CHmxkenue B-mumdonuros,
[IUTOTOKCUYECKHUX TOKa3aTeNlel, aKTMBHOTO HMMMYHOTTOOYIHHA CIOCOOCTBOBAIa YMEHBIICHUIO
ACENTHYECKOTO BOCIMAJICHUS B COCYIUCTOW CTEHKE M YIYUYIICHHIO TeMOIMPKYISALUU B COCYIax
CETYATKH U JINCKA 3PUTEIHHOTO HEPBa.

70

60 0,5

50

40

=S

30

20
93 11,6

10 3,5 8,7
0

26

AHTUOPCTUHOIIATHA HCBPOPCTHUHOIIATUA MaKyJIo1arus-

= 10 JICUYCHHU ITI0CJIC JICUCHUA

PI/ICYHOK 2. HacToTa U3MEHCHUH I1a3HOIO AHa IPU UAUOMATHYCCKUX PCTUHOBACKYJIMTAX 0 U IOCIC
JICYCHUA
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Kak BunHo n3 Tabnuubl 2 y OonbHBIX ¢ HeBpopeTuHomatued — 128 ma3z (64 OONbHBIX)
BBISIBJICHO 10 JICYEHHS JJOCTOBEPHOE PACIIUPEHHE apTepPHO-BEHO3HOW CUCTEMBI B CETYATKE U JHUCKE
3putenbHoro Hepa: B BBA u BBB g0 103,7+0,05 um u 149+0,59 um; 8 HBA u HBB — 107+0,05
uk u 149+0,56 pum, OpoTUB COOTBETCTBEHHO Tocie jedeHus: 67+£0,46 um u 96+0,2 um; u 72+0,56
uMm 1 96,5+0,27 um (P<0,01). Hopmanu3zaiust reMOAMHAMUYECKHUX MTOKa3aTeed B COCY/IaxX CeTYaTKu
U JIUCKE 3PUTEIBHOTO HEpBa CIIOCOOCTBOBAJIA MOBBIIICHUIO OCTPOTHI 3PEHUS, 3HAYUTEIHHOMY
VIYYIICHUIO >KU3HEICATEIPHOCTH CETYaTKH M peadbuiauTanuu OOJIBHBIX C HUIAMONMATHYECKUMU
PETUHOBACKYJIUTAMH.

Takum 00pa3oM, CBOEBpEeMEHHAsl JUArHOCTHKA M KOMIUICKCHOE JICYCHHE, HANpPaBICHHOE HA
OCHOBHBIC  TIAaTOTCHETUYECKHUE  3BEHBbS  PA3BUTUS  HMJMOMATHYCCKUX  PETUHOBACKYJIHTOB
CIOCOOCTBYIOT ~KYIHUPOBAHUIO TMATOJIOTMYECKUX TMPOIECCOB, YMEHBIICHHIO OCIOXHCHHUA U
WHBAJIUIU3AIUH T71a3.
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Annomayus. Llenv: Ha mpuMepe COOCTBEHHOTO KJIMHUYECKOTO Cllydas MPOJEMOHCTPUPOBAThH
CJIO)KHOCTH JMAarHOCTHKH Ha aMOyJIaTOPHO-TIOJIMKIMHUYECKOM 3Tale MHOKECTBEHHOH MMEIOMBI,
npoTekaroneil Ha (oHe KOMOpPOMIHBIX MATOJOTHM W HOBOW KOpoHaBHpycHOW Oone3nu 2019,
ACCOIIMMUPOBAHHON ¢ MTHEBMOHUEH. Mamepuan u memoosi. Ha OCHOBE TaHHBIX METUITMHCKON KapThI
amMOyJ1aTOpHOTO TMallMeHTa MpPOAaHAINW3UPOBAH JMArHOCTUYECKUMH NouCK y mauueHta 70 jer c
OoyisMU B TPYIHOM OTJeNe IO3BOHOYHHMKA. Pesynemamul. B craTbe ONUCBHIBaeTCS Cllydai
MHOXECTBEHHOH MHENIOMBI, MPOTEKAIoLIe IMoJ MAacKoW TOpakalrMd Ha (OHE COMYTCTBYIOLIMX
CEepIEUYHO-COCYINCTHIX 3a00JIeBaHMil, a TaKke KOMOpOUIHBIX matoioruil. Bo Bpems oOcienoBaHus
KOMITbIOT€pHAsi ToMOTpadusi OpraHoB I'PyAHOMN KJIETKU 1O IMOBOAY MPUCOEANHEHNS NHPEKINOHHBIX
ocnoxHeHudt B Buae nHeBMoHMH (COVID-19) mokasana XapakTepHble KOCTHBIE H3MEHEHUS
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MHOXKECTBEHHOW MHEIOMBbI. BO BCEX KOCTAX TpPyOHOM KIETKM Ha YpPOBHE TIPYJHOIO OTHEa
MMO3BOHOYHHMKA OBUIM BBISBICHBI MHOXKECTBEHHBIC COJHJHBIC OOpa30BaHUS C HEPOBHBIMU
KOHTYpaMH, BBI3BIBAIOIINE JECTPYKIMIO KOCTHOM TKaHW. [Ipy OMOXMMHYECKOM HCCIICIOBaHUU
0oOHapy>XeHbI aHEMHUSI, TUTIEPKAJILIIUEMHSI, TUTIEPKPEaTHHUHEMUs. Y ManueHTa M-rpaaueHt (06enok
benc-/I)oHca) B Moue MpeACTaBI€H JErKMMU LEMIMH Kammna B COCTaBE€ MOHOKJIOHAJIbHOTO
KOMITOHEHTa U CBOOOIHBIMH JISTKUMU IemsiMu Karma. [1o pe3ynbratam ucciaenoBaHus YCTaHOBICH
KJIMHUYECKUUA JuarHo3: MHOXKecTBeHHass muenoma III B cramum, BmepBble BBISBICHHAS, C
MOpaKEHUEeM pebdep U TPYIAHOTO OTAeNa IO3BOHOYHHWKA. 3axnwouenue.  JlnarHocTHKa
MHOXKECTBEHHOW MMEJIOMBI SIBIISIETCA TPYAHOM 3ajaded Uil MPAKTHYECKOro Bpada-TeparneBTa
BCJICZICTBUE OTCYTCTBUS HACTOPOKEHHOCTU W TE€TEPOT€HHOCTH KIMHUYECKON KapTUHBL. Y JIHI
MOXKWJIOTO BO3pacTa JAMArHo3 MHOXXECTBEHHOM MMENIOMBbl 3HAYUTENIBHO 3aTPYIHSETCS BBUIY
HaJIM4Ms 3HAYMTEIIBHOTO YK CJIa KOMOPOMIHBIX TATOJIOTHHA.

Abstract. Purpose: using the example of our own clinical case to demonstrate the complexity
of diagnostics at the outpatient stage of multiple myeloma, occurring against the background of
comorbid pathologies and the new coronavirus disease 2019 associated with pneumonia. Materials
and methods. Based on the data from the medical record of an outpatient patient, a diagnostic search
in a 70-year-old patient with pain in the thoracic spine was analyzed. Results. The article describes a
case of multiple myeloma proceeding under the guise of thoracalgia against the background of
concomitant cardiovascular diseases, as well as comorbid pathologies. During the examination,
computed tomography of the chest organs for the addition of infectious complications in the form of
pneumonia (COVID-19) showed characteristic bone changes in multiple myeloma. In all bones of
the chest at the level of the thoracic spine, multiple solid formations with irregular contours were
found, causing destruction of bone tissue. Biochemical examination revealed anemia,
hypercalcemia, hypercreatininemia. In the patient, the M-gradient (Bens-Jones protein) in the urine
is represented by kappa light chains in the monoclonal component and free kappa light chains.
According to the results of the study, the clinical diagnosis was established: multiple myeloma stage
III B, first diagnosed, with lesions of the ribs and thoracic spine. Conclusion. Diagnosis of multiple
myeloma is a difficult task for a practicing therapist due to the lack of alertness and heterogeneity of
the clinical picture. In elderly people, the diagnosis of multiple myeloma is much more difficult due
to the presence of a significant number of comorbid pathologies.

Knroueswie cnosa: MHOXKeCTBeHHas: muelioma, 0ernok benc-JIkoHca, CBOOOIHBIEC JICTKHE LIETIH,
BO3pact, komopouaHas natosiorus, COVID-19, runepkanbpimemMus, cepiedHas HEIOCTaTOYHOCTD,
MoYeYHasi HeI0CTaTOYHOCTh, OOPTE30MUO.

Keywords: multiple myeloma, Bence-Jones protein, free light chains, age, comorbid
pathology, COVID-19, hypercalcemia, heart failure, renal failure, bortezomib.

Beeoenue
MuoxecTtBeHHas muenoma (MM) xapakTepusyercst pacpOCTPaHEHHBIM MMOPaXKEHUEM KOCTEM
CKeJeTa B pesyabTare WHOUIBTpPAIMH KOCTHOTO MO3ra IUIa3MAaTHYECKUMH KJIETKaMH, YTO
KJIIMHUYECKHU MPOSBIIsAeTCs O0JIEBBIMU CUHIpOMaMHU, nepeaoMaMu Koctei [1-2]. XapakTepHbIM Jist
MM sBrisieTcs TPUCYTCTBUE MOHOKJIOHANBHOTO Oenka B KpoBU u/mim Moue. Ha3zBanme MM
MIPOUCXOTUT OT JPEBHETPEUYECKOTO HVEAOG — KOCTHBIA MO3T, U U0, — OKOHYAHHE B Ha3BaHHIX
OTyXO0JeH, OT dYKOIO — OIMyX0Jb. TepMUH «MHOKECTBEHHAsI MUeTIOMa» BBeN B 1873 T. M3BECTHBIM
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poccuiickuii xupypr Ocun Anekcanaposuy Pycrurkuii (31.03.1839-13.04.1912), npopaboTaBimii
nonrue roas! B Kazanckom yHuBepcurere MiMneparopckoro yausepeutera Cpsaroro Binagumupa [3—
5]

B 2020 r. B mepBoM HOMepe xkypHaia «KinHu4Yeckass OHKOreMaToJIOTHs Oblia OImyOJMKOBaHa
creHorpamma uHTepBbIO C. B. CeMouknHa Ha TEMY MHOXKECTBEHHAsi MUEJIOMA, IJI€ UCCIIEI0BaTEIb
JETAJIbHO U3J10KUI npoucxoxaeHue MM [6]. Tak, B 1873 roxy B none 3penus O. A. Pycruukoro
nonagaeT 47-JIeTHUM TMAIMEeHT, Y KOTOpOro Oblaa OOHapy)KeHa OIyXO0Jdbh B IPABOM BHCOYHOM
o01acTu, OCJIOXHEHHas MPaBOCTOPOHHEW odranpMoruierueil. B mocneayromem BbisiBIeHa BTOpast
OIlyXOJlb, JIOKaJIM30BaBIIascs B VI rpyqHOM MO3BOHKE, KOTOpas MPOHUKaIa B MIO3BOHOYHBINA KaHAI,
9TO OCJIOKHHIJIOCH HWXHEW mnaparuierueit. [Ipu ayroncuu y marnueHTa ObUIH BBISBICHBI BOCEMb
OTJEIBHBIX OIyXOJIeH, UCXOASAIINX U3 IUNIOCKUX KOCTEW, KPaCHOBATOIO 1IBETA, KOTOPHIE OH M Ha3Ball
MHOKecTBeHHOU muenomoil. Ilo3nuee, cumnromaronoruss MM Obuta uccienoBaHa U JIOMOJTHEHA
HemenkuM mnatoioroM Otro Kamnepom (8.01.1849-24.01.1893), koTopbhlii NpOaHAIU3UPOBAT H
YCTaHOBMJI CBSI3b aHEMUU, MPOTEUHYpUU U Oomu B KocTsx ¢ MM [3-5]. B Hacrosiee Bpems B
MEIUIIMHCKOM JIEKCUKOHE MHOKECTBEHHAsI MUEJIOMa HEPEIKO YITOMHUHAETCSl KaK TeHepain30BaHHAs
IJ1a3MOLIMTOMA, MHUEJIOMHasi Oolne3Hb, Oone3Hb Pyctunkoro-Kanepa. CormacHo HammonambHbIM
KIIMHUYECKUM PEKOMEHJAIMSAM IO JUArHOCTUKE M JICYEHUI0 MHOXKECTBEHHOW MuenoMbl, MM —
9TO  3JIOKQUECTBEHHAsl  ONYyX0jlb, MOPQOJOTrHYECKUM  CyOCTparoM  KOTOpPOM  SBISIOTCA
ITa3MaTUYECKUC KIIETKH, POy IIUPYIOIINE MOHOKIOHATBHBIA UMMYHOTIIO0YIUH [1].

B 2017 1. TepMUH «MHOXXECTBEHHAass MHEIOMa» OBLI 3aMEHEH Ha «IUIa3MOKJIETOYHAas
MuenomMa» —  3a0oJeBaHHe,  XapakTepusylomieecs — MynbTU(OKaIbHOW  mponudepanuen
HEOIIACTUYECKUX IUIa3MATUYECKUX KIIETOK U aCCOLMMPOBAHHOE C CEKpeluell MOHOKJIOHAIbHOIO
MMMYHOITIOOYJIMHA.

Onudemuonocuneckue acnexmvl MHONCECMBEHHOU MUELOMbl

B crpykType 310kadecTBeHHbIX omyxoneit MM cocrasisieT 1%, a cpeiu reMOno3THYEeCKUX
omyxoJyiell yacrora BcTpeyaemMocth MM poxomut no 13%. Kak ykazaHO B MEXIyHapOIHBIX
KIIMHUYECKUX pekoMeHpanusx, Toiabko B 2007 1. B Poccuiickoit ®egepartuu MM Obuia
JMAarHOCTUpOBaHa y 2 272 BHOBb 3a00JI€BIINX MALMEHTOB, U3 HUX yMepiau 1728 GonapHbIx MM min
JIPYTUMHU IUIa3MOKJIETOUHBIMU 3aboneBanusaMu. [lokaszarens 3aboneBaemoct MM cocrasun 2,00
Ha 100 Teic Hacenenus. Crnycta uepe3 10 net, B Poccuiickoit deneparnuu 3aboneBaemocts MM
cocraBuna 2,78 Ha 100 ThIc. HaceneHus, a BHepBble ObulO nuarHoctupoBaHo 4 075 ciydaes,
ymepiau 2587 maumeHToB. MM CpaBHUTENBHO yalle OOHApYyXXUBAeTCs y JIMI[ JKEHCKOro IoJa,
npeoOnanaromuii Bo3pact 55-75 net, meauana Bo3pacta 70 et [1].

Cpenu nui mosoxke 30 JIeT BCTpEeUaroTCs JUIIh IUHUYHBIC CITy4Yau, XOTS B MOCIEIHUE TOJbI
HaOmofaeTcss TEHJEGHLUS K «OMOJIOKEHHMIO» 3abosieBaHus. B 1eneHanpaBieHHbIX paloTax,
NOCBSLEHHBIX MM oTMeueHo, 4To ToJbKO 37% MalueHTOB C BIEPBbIE BHISBICHHBIM 3a00/IeBaHUEM
MoJtoke 65 Jet, Torna Kak, y 26% i MM nuarnoctupyetcst B Bo3pacte 65—74 roga, ay 37% — B
75 net u crapue [7].

Kak nokazano Ha Pucynke 1, HanGonpbmas 3a6oneBaemMocts MM oTMmeuaeTcs cpenu xKuTenen
EBponbl. Ilo nmaHHBIM 3apyOeXHBIX HccieqoBaTeneil, mokasarenu 3aboneBaemMoctd MM
OTJIMYAIOTCS Y JIfofiel pa3nuyHbIX pac. Tak, cpeau adppoaMepuKaHIleB MOKa3aTelb 3a001eBaeMOCTH
MM cocranser 6,7-10,2 nHa 100 ThIC HaceleHHs B TOA, a CPEOU IPEICTABUTENICH OENIOW pachl
HaMHOTO HUXeE, TO €CTh, 3,2—4,7 Ha 100 Thic HaceneHus B rof [8—10].

B ananmutuueckom 0630pe A. A. DuibueHKOBa MOAYEPKHYTO, YTO KAXKIBIA IO B MHUDE
BIIEpBBIE AUarHoctupyercss mpumepHo 750 Teic mammenTtoB ¢ MM [11]. Ilo apyrum maHHBIM,
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€XKETOIHO BBHISBISIETCST OKOJIO 2 ThIC yenoBek MM u ctonbko ke morubaer [12]. B ctpanax CHI'
ypoBeHb 3aboneBaemoctd MM coctaBmsier 2,0-3,0 ma 100 ThIc. Hacenenust B ron. B CIIHA
3aboneBaemMocTh MM coctaBiseT 5—10 ciaydaeB Ha 100 ThIC YeIOBEK B ToOJI.

5,9

1,2 1,3 1,4 1.8

Pucynok 1. Exxeromnas 3a060eBaeMOCTh MHOKECTBEHHOM MuenoMoit, Ha 100 ThIic HaceneHHus

HemaBHue  wmccnemoBaHusi — MPOAEMOHCTPUPOBAIU,  49TO  oOmue  KO3(DPHUIHCHTHI
pacnpocTpaHeHHOCTH U 3a0ojeBaeMoct MM B Kutae cocrasisror 6,88 Ha 100 ThIC HaceneHUs
(95% noseputenbHblii uaTepBan = 5,75-8,00) u 1,60 na 100 Thic yenoBeko-ier (1,28-1,92),
cooTBeTcTBeHHO [13]. B pamkax maHHOTO HCCieIOBaHHS OBUIO YCTAaHOBJICHO, YTO IOKA3aTeln
pacnpoctpanennocTH (7,89 mportus 5,79; p<0,05) u 3a6oneBaemoctu (1,84 mporus 1,30; p<0,05)
MM O6butH BbIIIE Y MY>KYHH TIO0 CPaBHEHHIO C kKeHIMuHamu. [lo cBeneHUsIM ucclenoBaTenei, B
Poccuiickoit ®enepanuu cpenu nanueHToB MM 1ipeo0naiaroT >KeHIUHEI [7].

C. I'. bonotun u coanT. (2019) M3yYwiIM KIMHHKO-3TTUIEMHUOIIOTHUYECKHUE XapaKTEPUCTUKH
MM B Pszanckoit obmactu. CornacHo pe3yibraraMm HcciefoBaHus, 3aboneBaemocth MM 1o
Psizanckoit obmactu 3a 2019 r. cocrasuina 3,23 Ha 100 ThIc. Hacenenus. Cpeau nanueHToB ¢ MM B
Pszanckoit o6nactu B 2019 1. npeo6nananu ropoackue xutenu — 61,32% [7].

Kak yTBepknaroT uccienoBareiu, B BO3pacTHOM cTpykrype MM mpeoOnagaroT manueHTsl B
Bo3pacte 60—74 5eT, a B reHJEPHON CTPYKTYpe MpeodagatoT JUIa )KeHCKOro moia [7].

3a0051€eBa€MOCTh M PaCHpPOCTPAHEHHOCTh MM OBIIM CTaTUCTHYECKH 3HAYMMO BBIIIE CPEIU
KEHILMH, YeM MY>XYMH. DTH JaHHble ObUIM TpuBeneHbl B uccienoBanuu H. B. CkBopiioBoii ¢
coapropamu [14]. BakHO OTMETHTH, YTO MO JaHHBIM 3TOW pabOTHl CpPENHSsI perucTpupyemas
3aboneBaemoctb MM B . HoBocubOupck 3a nocneanue 10 net ysenuuuiace B 1,6 pa3a u cocraBuia
2,4 cnyuas Ha 100 ThIC. HaceneHuss B roA. Kak yTBepkmawoT ucclienoBareid, MoKa3aTelb
pacnpocTtpanenHoctd MM B HoBocubupcke 3a aHanu3upyemblit eproa yenuauics ¢ 2,8 mo 13,8
ciy4das Ha 100 Teic yenoBek B rof (B 4,9 paza) [14].

ITo otueram cotpynuukoB u3 I'bY3 «I'Kb um. C. I1. borkuna» JI3M cpeau 3942 nmanueHToB ¢
aktuBHOM MM Obu10 1707 (43%) MyxuuH u 2241 (57%) xenuuHa. KonnuectBo ciydaeB BIepBbie
nuarnoctupyemod MM B ron 3a mepuox ¢ 2009 (n, 219) mo 2018 r. (n, 385) BO3pocno Ha
75,8% [15].

B panee omyOnmMKOBaHHOM HCCIIEIOBAaHWUU TaKXe IMOKA3aHO, YTO CpeAu ManueHtoB ¢ MM
YUCJICHHOCTh JKCHIIWH MTPEBATUPYET M0 CPABHEHUIO C MYKYMHAMHU [2].

B. B. Boiiniexosckuit u T. F0. Kyuepenko (2017) coobmatot, uro 3a 9 ner (2008-2016 1) B
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reMaToJIOTUYECKOM OTICNEHHH AMYpPCKOH O0ONacTHONM KIMHMUYECKOM OONBHUIBI HA JICYCHUHU
Haxoawiuch 100 mamueHTOoB ¢ BhepBble BbIsiBIeHHOW MM. Muenoma G auarHoCTUpOBaHA Yy
58 (58%), A — y 20 (20%), muenoma benc-/xonca y 12 (12%) u He cexpeTupyrolas MUeIOMa Y
10 manmenToB (10%). ¥ 65 nanuentoB Oblia AuarHocTupoBaHa AuddysHo-odarosas MM (65%), y
16 nuddysnas (16%), y 15 mHONKEecTBeHHO-0uaroBbie hopmbr MM (15%) u B 4 ciyqasx (4%) —
conuTtapHas razManuroma [16]. 70 (70%) mauuenToB Haxommiuch B moactaauu A u 30 (30%) —c
HaJIMYMeM XPOHHUYECKOM MOYeuHO HeqocTaroyHoCTH (oAcTanus B).

Knunuueckue acnexmvi MHOJICECMBEHHOU MUETOMbL

Knuanueckue  mposiBierns MM oOycliOBIE€HBI — pa3pacTaHHEM  MAaTOJIOTMYECKUX
ia3MaTHyeckux kierok. Kak mokazano B myOnmukamumu M. A. MuxaneBa ¢ coaBTopamu, Ha
HayaJIbHBIX 3Tanax MM 3/10KauyecTBEHHbIE KIIETKH, (OPMHPYSACh B KOCTHOM MO3I€, BbBI3BIBAIOT
BOCIAJIUTEIbHBIE MIPOLIECCHI U pa3pyllIeHHe KOCTe pedep, MO3BOHOUHUKA, Yepera, Ta3a, a Takxke
riedeBbIX U OeapeHHbIX kocted [17]. OT Havanma pa3BUTUS OMYXOJIH A0 MOSIBICHHS MEPBBIX
KJIMHUYECKUX MposBiIeHUH MM MOXeT HpONTH HECKOJbKO MECAILIEB U JaXe JIeT. 3/1eCh CTOUT
MOJYEPKHYTh, YTO KJIMHUYECKHE IMposiBiIeHUs MM 10BOJIBHO Pa3sHOOOPa3HbI M B 3HAYUTEIIBHON
CTEIICHH OHM ONPEIENAIOTCS CTENEHBI0 HApyLIEHHWs MNPOAYKIMH KpPOBETBOPHBIX KIETOK,
COZIep’)KaHUEeM IUPKYIUPYOMEero M-IpoTenHa, CKIOHHOCTBIO K MH(EKIMOHHBIM OCIIOKHEHHUSM,
HaJIUYUEM U BBIPAKEHHOCTHIO JIMTUYECKUX H3MEHEHUI B KOCTSIX cKejeTa (TJIaBHBIM 00pa3oM,
IUIOCKUX) U HapylieHneM GyHKuuu rnouek [18]. HyHO OTMETUTh, YTO NaToJ0rMueCcKue N3MEHEHUS
pa3BUBAIOTCS Yallle BCEro B IUIOCKUX KOCTAX (4epemn, pedpa, rpyinuHa, KOCTH Ta3a, HO3BOHOYHHUK) U
3HAYUTEIBHO PEXe — B IPOKCUMAJbHBIX OTJAENax TpyOuarbix kocTedl. Kak M3BeCTHO, IUIOCKHE
KOCTH O0pa3oBaHbl JBYMsI TOHKMMH IJJACTUHAMU KOMIIAKTHOI'O BELIECTBA, MEXIY KOTOPBIMHU
pacrionaraercsi ryoyatroe BeIEeCTBO, COZAEpIKalllee KPAaCHbIH KOCTHBIM MO3I, KOTOPBIM OTBE4aeT 3a
o0pa3oBaHME HPUTPOLUTOB. B CBOIO ouepenb, KpacHbBIM KOCTHBII MO3I COCTOUT U3 PETUKYISIPHON
TKaHU W, KaK OpraH KpOBETBOPEHUS, NMPOAYLUPYET NPUMEPHO 25 MIIH 3PUTPOLUTOB B CEKYHIY.
BenymuM KIMHUYECKUM MposiBIEHWEM 3a0oiieBaHus sBigeTCs O0JIb B KOCTSX, BO3HMKAIOIIas B
pe3yJbTare pa3pylIeHUsl KOCTHOM TKaHW MUEJIOMHBIMH KJIETKaMH. boJib JIOKanu3yercs Jamie BCero
10 XOJly MOpPa)XEHHBIX MO3BOHKOB, pedep, B 0biacTu kocteil Ta3a. [lo maHHBIM OTIENbHBIX PadoT,
MM Hepenko HaYMHAETCS BHE3AITHO, PE3KUMH OOJISIMH B KOCTSIX 110 THUITY OCTPOTO PaAMKYJIUTA WU
CIIOHTaHHBIM TIEpeNIoMOM OaHOW u3 KocTted. [lomoOubiii ne6ror MM ormewaetrcs 'y 29-54%
naiueHToB [19]. BelpakeHHOCTh OoJiell 3aBUCUT OT CTaJuM 3a00JIEBaHUS: OT MUTPHPYIONIUX,
BO3HHUKAIOIIUX TP CMEHE IMOJOXKEHUS — B Hauane 3a0o0JeBaHUsA, 10 HECTEPHUMBIX, PE3KO
OTPaHMYMBAIOIINX JBM)KCHHS — Ha MO3IHHUX CTaausax. Hepeako BO3HHMKAIOT NATOIOTMYECKHUE
nepenoMel  kocred. Jlmg MM Becbma XapakTepHO pa3BUTHE JIMTHYECKMX odaros. Ilo mepe
nporpeccupoBanuss MM BOCHaIUTENbHBIM IPOLIECC PACIPOCTPAHAETCA B KPOBb M pa3BUBACTCSA
pasBepHyTas craaus 3aboneBaHus. [lo MHOrouncieHHbIM JAaHHBIM, MM wacto neGroTupyer c
runepKagbueMuei, TucyHKIuen moyek u anemuen [20-22].

VYBenuueHue aKkTUBHOCTH OCTEOKJIACTOB M TOJABJIEHHE OCTE00JacTOB CIIy)KaT NPUYMHOMN
pe3opOuru KOCTHOM TKaHW. PaspymieHne kocTeil MPUBOAMT K MOOMIM3AIMM KalbLUs M3 JIEHO
(KOCTP) W  pa3BUTHIO TUIEpKadbIueMUU. KOCTHBIE MOBPEKIEHUS MOTIYT CTaHOBUTBCS
MHOKE€CTBEHHBIMH U JIOCTHIaTh 3HAUUTENbHBIX pa3MepoB [23]. JlmuTenbHbIN O0NEBOM CUHAPOM,
orpaHuyeHue (QyHKUMH U HapylUIeHHE [bIXaHHsS SBISIOTCA CIEICTBUEM KOMIIPECCHUOHHBIX
[IEPEJIOMOB NT03BOHOYHMKA. [IpakTHUECKH y Ka)KIOro BTOPOrO NAlME€HTa B MOMEHT YCTaHOBJICHUS
quargosa MM BBIABIAIOTCS JECTPYKTUBHBIE M3MEHEHUS CO CTOPOHBI INIOCKUX KocTtei. IIpu MM
0011 B KOCTSIX HEPEIKO HAYMHAIOTCS BHE3AIHO B KaKOM-JIIMOO OTJelie CKelleTa WU CIIOHTaHHBIM

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 190


http://www.bulletennauki.com/

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ned. 2021
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/65

MepesioMOM OJHOW M3 KOCTeil. BciemcTBue nm3nca KOCTeH HAOMIOMAeTCs TUIEPKAIbIIUEMUs,
KOTOpasi COIPOBOXKAAETCS CIab0CThIO, TOITHOTOM, PBOTOM M 3amopamu. IloduedHbIM mposiBIeHHEM
TUMNepKaJblUeMUH sBIseTCs mnonuypus. Ha nsnexkrpokapauorpaduy nOpu  TUNEpPKAIbLIUEMUN
¢buxcupyrores yumuHenue komruiekca QRS u 3y6ma T, ykopouenue nnrepsana Q-T u cermenta S-T,
3aMe/IJICHHE aTPUOBEHTPUKYIISIPHOM MTPOBOJMMOCTH BILIOTH /10 Onokansl [24]. [Tpumepno B 10-20%
ciygyaeB MM nporekaeT OECCHMIITOMHO W BBISABIISIETCS CIIyYailHO MPU TUIAHOBBIX 00CIIEIOBAaHUSIX.
Y TakuX TMalMeHTOB PErUCTPUPYIOTCS HEOOBSCHUMAS IMOBBIIICHHE CKOPOCTH OCEIaHUs
sputpouutoB (COD, ESR Erythrocyte Sedimentation Rate) n/unu nporeunypus. Henb3s 3a0b1BaTh
U O HEBpoJormyecknx mackax MM, Takux Kak: TPaH3UTOPHBIC HIIEMHYECKHE AaTaKH, MOTeps
YyBCTBUTEIBHOCTH, MBbIIIEUHAs CJIa00CTh, Tape3bl M MaparjieTdd HIWKHUX KOHEYHOCTEH,
nepudepuyeckas Heponarus, a TakKe HapyIIeHus PyHKIMH Ta30BBIX OopraHoB. Hepeako nepBeiMu
KIIMHUYECKUMU TPOSBICHUSIMH MM MOryT CIIy’)KUTb CEHCOpHBbIE Heipomartuu (AeMHeTMHU3AIUSI
HEPBHBIX BOJIOKOH), MOJIMHEHpomnaTHsi (CHHIPOM 3aIlsiCTHOrO KaHaja), a Takxke nepudepudeckas
CEHCOMOTOpHAsI HEUPOIaTHs M0 TUITY «UYIKU-TIepYaTKku» [25]. Y HeOONbIIoi 4acTu MaIueHTOB C
MM MoryT oTMeuarbcs KPOBOM3IUSHUS B CETYATKY Ivia3, TPOMOO3 LEHTPaJbHOU BEHBI CETUATKU
WIN €€ BETBEW, HOCOBBIE KPOBOTEUEHUS, TPOMOO3 IITyOOKHX BEH, CUHApPOM PeifHO kak pesynbrar
CUHJPOMA TMIEPBI3KOCTU KPOBHU.

CornacHo HEIaBHUM MCCIIE0BaHUAM, JeUeHHe NalueHToB ¢ MM ¢ moMouipio TanuaoMuaa
WINA JICHATUAOMHIA B KOMOMHAIIMK C JIEKCAMETa30HOM W/WMJIM XMMHOTEPANel MOBBIIIACT PUCK
BEHO3HBIX TPOMOO3IMOOIMUecKux ocnoxHeHuit [26]. Tak, mpu MM uactoTa ciy4aeB BEHO3HBIX
TPOMOOIMOOTMYECKUX OCIIOKHEHUH yBenuuuBaeTcss 10 58% y JMI, HaXOAAIIUXCA B PEXKUME
nonuxumuoTepanuu  [27].  VHTEpecHO  OTMETUTh, UYTO  YacTOTa CIIy4yaeB  BEHO3HBIX
TPOMOOIMOOTMUECKUX OCIOKHEHUH BBIIIE Y MAIIEHTOB C BIIEPBBIC HATHOCTUPOBaHHONH MM, yem
y TMalMeHTOB C PEIUAMBOM OIYXOJIU WM CTpajalmux oT MM pedpakrepHOro TedyeHws,
MOJIy4aroUX UMMYHOMOAYJIMPYIOLIUE CPeACTBa B KauecTBe jJeueHus [28]. Cieqyer OTMETUTh, UTO
OpraHHble TUC(pyHKIIMHU, 00yCIOBIEHHbIE TOBPEXKICHUEM TKaHEeH, 0003HauatoTcst Kak CRAB:

C (Calcium) — runepkanpimemMus (Kaabuid > 2,75 mMMonb/a1 wian Ha 0,25 MMOJB/IT BBIIIE
BEpXHEU TPaHUIbl HOPMBI);

R (Renal) — napymenue ¢QyHKUMU TMOYEK (KpEeaTMHHH B CBIBOPOTKE > 2 MI/mi, Wil >
173 mMmonb/n);

A (Anaemia) — HOpPMOXpOMHasi, HoOpMoLuTapHast aHeMusi (remorniooun < 100 r/m win Ha
20 1/11 MeHbIIIe HUKHEH TPaHULIBI HOPMBI);

B (Bone) — mopaxeHue KkocTed ckenera (o4aru JIM3MCA, TSDKENas OCTEONECHMS,
MaTOJIOTMUYECKHE MTEPEIOMbI, KOMIIPECCHUS TEJI TO3BOHKOB C YMEHBIIEHHEM HX BBICOTBHI).

Tpagunmonno pasznuyaror I, 11, 11l cragum MM, a B 3aBUcUMOCTH OT QYHKIIMU TTOYEK TaKkKe A
u B moacramuu. Ilpu ycranoBnenuu craguu MM yduThIBarOTCs, MpeXke BCETo, JTabopaTOpHbIE
MpHU3HAKU AUCPYHKIMU OpraHoB (ypoBeHb reMoriioOvHa, KpeaTHHUHA, Kajblus, aabOymuHa, [32-
MUKpornoOynrHa, uMMyHornooynuHa G u A, a Taxke 6enka benc-/[xonca B moue). Y nuir ¢ MM B
Moue Bcerja BeisiBisgercsa Oenok benc-/[xonca. BaxHo nmomguepkHyTh, yTo pu MM napanporenx
benc-Jl>xoHCa HE COAEPKUT TSKENBIX Liened. BBIABIAACH B MOYE, B CBIBOPOTKE KPOBH OH MOXKET
otrcyTcTBOBaTh. benok benc-/[>koHca BhIManaer B ocajiok npu HarpeBanuu mouu jao 50-60 °C, a
IIpYU JajibHEHIIeM KUISTYeHUH — pacTBopsercsa. Bmecte ¢ Tem, y mauuentoB ¢ MM Habmronaercs
yBeIMYEHHUE cofiep)aHus olmiero 6emka B cbiBOpoTke U yBenmuuenne COD. N30bITouHasT cekpenust
MaTOJIOTHYECKOr0 MOHOKJIOHAJIBHOTO Oelka MPUBOIUT K YBEJIIMUECHUIO COJepKaHus o0miero Oenka B
ChIBOpOTKE. HyXHO MOMHHUTb, YTO THIEPNPOTEMHEMHUS OOYCIIOBJIE€HA THIEPIIOOyITUHEMUEH |
COYETaeTCs CO CHMIKEHHMEM KOHIIEHTpaluu ajibOyMHUHOB B CHIBOPOTKE KpOBHU. ['mmoanbOymMuHeMus
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BBISBIISIETCST Y OOJBIIMHCTBA ManreHToB MM Kak pe3ynprarT HapylmieHUs OellOK-CHHTETHYECKOM
(YHKLIMYU MEYEHU M MOBBIIIEHHOW MOTEpU albOyMUHOB ¢ MO4Oil. B cBsizu ¢ runoansOymuHemuei,
aHEeMUEH, CHWXEHUEM IMPOAYKIMH HOpPMAJbHBIX AaHTUTEN, a TakK€ pPOCTOM KOHLEHTpaluu
MOHOKJIOHOBOTO MAaTOJIOIMYECKOro Oelka MPOUCXOIAT M3MEHEHHs] B TyMOpAJIbHOM HMMYHHUTETE,
YBEIMYMBACTCS PHUCK MH(DEKIMOHHBIX ociokHeHuid. Jluma ¢ MM  d9acto ToaBEp>KEHBI
MHQEKIMOHHBIM 3a00JIEBaHUSM U IOTOMY IOMAJAI0T B T0JI€ 3peHHs HH(PEKIMOHUCTOB. Bo MHOTHX
ciy4asx HMH(EKIMOHHbIE 3a00JeBaHMs 3aTParuBalOT BEPXHHUE JbIXaTelIbHbIE MYTH, MPOSIBIAACH
OCJIO)KHEHUsIMU B BuJe MHEBMOHUN [29-30]. CTOUT OTMETUTH, YTO BOCHPUUMYUBOCTH MAIIMEHTOB
MM « wuHpEKUHOHHBIM 3a00JieBaHUSIM OOYCJIOBJIEHA AaKTHBH3alUEH SHIOTEHHOW WH(EKINU.
OcobeHHOo MoA0OHbBIE OCIIOKHEHHS HAOMIOAAI0TCS TIPU MPOBEICHUN BBICOKOJ03HON XMMUOTEpAruu
WIM TI0CJI€ TPAaHCIIAHTAllMM KOCTHOTO MoO3ra. Y 3TOH KaTeropuy IMalUEHTOB Ha IIEPBOM MECTE
Cpeay MPUYMH CMEPTHOCTU CTOST MH(PEKUMOHHBIE OCIOKHEHUA. MHPEKINOHHO-BOCTANIUTEIbHbIC
OCJIO)KHEHUSI CIIOCOOCTBYIOT —TMporpeccupoBaHuio MM, 3HauMTENbHO YTSDKEISSI COCTOSTHHE
narnuenTta. Jlaxe anexkBaTHas NPOTUBOBUPYCHAs /MM aHTUOAKTEpUaibHas Tepanus HE BCerna
CTIIOCOOCTBYIOT KYMHUPOBAHUIO HHPEKITMOHHBIX OCIIOKHEHHH.

Cnenuamuctel u3 @PI'BY HamumoHanbHOro MEIMIIMHCKOTO HCCIIEIOBATEIBLCKOIO IIEHTpa
remaroyoruu Poccuiickoit dexepanuu ucciaeoBaId CTPYKTYPY UH(EKIHMOHHBIX OCIOXXHEHUH H
(bakTOpbI, OKA3HIBAIOIINE BIMSAHUE HAa MX pa3BuTHE y 156 manmentoB MM B mepuoa nmepBoro Kypca
nosmmxumuotepanuu [30]. Meamana nepuona HaOMIOAEHHS cocTaBwia 26 HHEHW, TEPBBIM Kypc
MOJMMXUMHOTEpanuu BKJIOUan mnpenapatr Oopre3omud. [lo maHHBIM aHanm3a, MHQEKIMOHHBIE
oclokHeHus1 pa3Bwiuch y 77 (49,4%) mauueHTOB C BHepBble BbIsABIEHHOW MM, H3 HUX Yy
29 (37,7%) — npu noctyrenuu, y 48 (62,3%) — Bo Bpems JiedeHus. B sToM mccieqoBaHuu
WH(EKIIMOHHBIC OCIOKHEHHUS ObutH w30MpoBaHHBIMU y 47 (61%) mamuentos, y 30 (39%)
MIPOTEKAIH C MOPAKEHUEM HECKOJIBKUX OpraHoB. MOKHO 3aMETHUTh, UTO BEAYLIUE MO3ULUU CPEAU
MH(EKIMOHHBIX OCIOKHEHUN 3aHMMalld MHEBMOHUU (62,3%), 3aTeM MH(EKIUU MOUYEBBIBOISIINX
nyteit (27,3%) u repnecBupycusie mH(pexkuuu (24,7%). ObOpamaer Ha cebsd BHHUMaHUE TO, YTO
JIETAJIBLHOCTH TOCJIE MEPBOTr0 Kypca MOJMXUMHOTEpanuu coctaBuia 1,9% mno npuymHe mMHEBMOHUHU
1 OCTPOM JAbIXaTeIbHOM HENOCTaTOYHOCTH. Kak yTBepkIarT ucciaenoBaTeinu, B MPEACTaBICHHON
Koropre manueHToB MM ¢akTtopamH, acCONUMUPOBAHHBIMU C pa3BUTHEM HH(EKIIMOHHBIX
ocnoxxHeHu#, obutH 111 cTagus 3a0oeBanus, TSHKEI0E COCTOSTHUE, TIEPEBOT U3 IPYTOro CTallMOHapa,
ryMOpajbHbIH UMMYHOJE(MUIUT, 1ouedHas HexoctarodyHocTh [30]. IIporcxoxkieHne aHeMuu y JIuig

¢ MM oObsicHsAeTCS 3aMellleHNeM HOPMaJIbHOTO TI'€MOI033a OIyXOJEBHJHBIMU KJIETKAMU — C
OZHOHM CTOPOHBI, U CEKpeLueil Omyxoyplo (PaKTOpOB, MOJABIAIOLUIMNX HMPOIU(EpaI0 HOPMATbHbIX
reMONO3TUYECKUX KIeTOK — ¢ Jpyroil [31]. VYMeHblleHHe uuciaa PpPETUKYJIOLMUTOB B

nepudepruyeckol KpOBUM CBHUJETENLCTBYET O CHW)KEHHOM mponudepaTuBHON aKTUBHOCTH
pUTpoUIHBIX KiIeToK [32]. Kpome Toro, B BOSHUKHOBEHMH aHEMUHU NpUu MM urparor posib Takue
¢dakTopbl Kak oOclabJeHHe pPEAKTUBHOCTU OHPUTPOUIHBIX HIEMEHTOB Ha Mpoiu(epaTUBHbIE
CUTHAJIBI, YMEHBIICHHE IPOJOJKUTENIBHOCTH JKU3HU SPUTPOLMTOB, HEAOCTATOYHAS IPOLYKLHUS
SPUTPONOITHHA, TEMOAMIIONHUS, OOYyCIOBIIEHHAs yBEJIWYEHHEM O0beMa IUIa3Mbl BCJIEICTBHE
HAJIMYMsl TaparpoTeUHOB, HAapyIlIeHHe YTHIN3AINK kKelne3a (PyHKIMOHAIBHBIA JeHUINT Kees3a), a
TaKXK€ BBITECHEHUE KJIETOK HOPMAJIBHOIO KPOBETBOPEHUS OIYyXOJIEBBIMU, CHUKCHUE YUCIIA KIIETOK-
MIPEAMIECTBEHHUI] dpUTpouHoro psiaa [33]. B mocnemnuwe rompl cTamo M3BECTHO, YTO PAa3BUTHE
aHemun pyu MM BO MHOrOM CBSI3aHO € IPOAYKIMEN MPOBOCHAIUTENBHBIX [TUTOKMHOB, KOTOPBIE
MOJABISAIOT 3PHUTPONOA3 M CHUXKAIOT CHHTE3 JSPUTPOINOITHHA MEPUTYOYISIPHBIMU KIIETKaMU
KaHasbleB mouek. [lo nmaHHBIM wHccnenoBarenei, B nebiore MM mouedHass HEZOCTAaTOYHOCTh
BbIsiBIIsieTcst mpuMepHo y 20-30% maumentoB [34]. B mybmuxauuu C. C. beccmensiena (2013)
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NoApOOHO HM3JI0KEHBI NAaTOTeHETHYECKHE MEXaHU3Mbl Pa3BUTHS MOpaxeHus mnodek npu MM [35].
Tak, KIeTKH, NPOAYLHPYIOUIME HMMYHOIIIOOYIHHBI, W30BITOYHO CEKPETUPYIOT JIETKHE LEIH
(Immunoglobulin light chains). HyxHO oTMeTHTh, YTO MOJIEKYJIBI UMMYHOTJIOOYJMHOB Kiacca G
COCTOSIT U3 JIBYX JIETKHUX U JIBYyX TsDKeNbIX 1enel (Pucynok 2).
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Pucynok 2. CHHHUM LBETOM IPEACTAaBICHBI IBE TSDKEINBIC IICMH, COSITUHEHHBIC IHCYIb(OUIHBIMU
CBSI3IMH C JITKUMHU LensiMu (00o3HaueHbl 3eneHbiM). [lokasanbl koHcTaHTHBIH (C) u BapuabenbHbiid (V)
JIOMEHBI

Jlerkue 1enu MMMYHODIOOYJIMHOB MMEIOT MOJEKYISIpHYI0 Maccy okono 28 k/a u
npeAcTaBiIeHbl AByMs Tunamu: jsmoOna (lambda, A) e (1, 2, 3, u 4) u kanmna (kappa, ) nenu
(Tonmbko onuH Tun). KoHLleHTpaus jgerkux nenei B CbIBOPOTKE KPOBU 3aBHCUT OT OajlaHCca MEXAY
UX TMPOAYKUHMEH U CKOPOCTbIO BBIBEAEHUSA. B (PU3MOIOrMYECKUX YCIOBUSAX BBIBEAECHHUE JIETKHX
1enei ocyuecTisercs noukaMu. B yactHocTy, jerkue nenu MMMYHOIIIOOYIIMHOB IPOXOJAT Yepe3
KITyOOUKOBBI  Oapbep, TMOJHOCTBIO peadCcopOUPYIOTCS H  IMOABEPraroTcs MeTaboim3Mmy B
IIPOKCUMAJIbHBIX KaHAJIbLAX IMO4YeK. Y ManuueHToB ¢ MM runepnpomgykuus JIErKuxX Leneil npu
HAJIMYUM TUCHYHKIUH TTOYEK MPUBOIUT K OBICTPOMY HAKOIUICHHIO X B KpoBU. C Ipyroi CTOPOHSI,
MOBBILICHHBIE YPOBHH JIETKUX LleNell UMMYHOIIIOOYJIMHOB IIPOBOLMPYIOT MOBPEKICHUE KaHAJIbIIEB
U 3aIlyCKalOT MEXaHU3Mbl TyOyJlIOMHTEPCTUIMAILHOTO (uoOpo3a. B cBs3u ¢ yeM, OLIEHKY ypOBHS
JIETKUX Lerned MMMYHOINIOOYJIMHOB B CHIBOPOTKE KPOBM MOXKHO MCIIOJb30BaTh B ILIESAX paHHEH
JTOKIMHUYEeCKOM nuarnoctukn MM. Iloka3aHo, 4TO COOTHOLIEHHE KaMnmna/IsIM0/1a UCTIONb3yeTcs IpU
nuarHoctuke u MoHutopunre MM [36]. HopmanbHOE COOTHOIIEHHE CBOOOJHBIX JETKHUX Lienei
Karma/namoaa xkonednercs ot 0,26 mo 1,65 [37]. OnyOnukoBaHHBIE JaHHBIE CBHUAETEIHCTBYIOT O
TOM, YTO HapylIeHHE COOTHOIIEHHUS CBOOOAHBIX JIETKMX Iemned Kamma/asamOaa yka3blBaeT Ha
M30BITOK OIHOM M3 HMX M SIBJIAETCS KOCBEHHBIM MapKepoM Mpojudepanyy OMyXOJeBOro KJIOHa
I1a3MaTUYeCcKuX KIeToK. Tak, COOTHOIIEHHWE CBOOOAHBIX JIETKUX Ilened kanma/namOna, He
nocturaroniee 0,26, yka3plBaeT Ha HaJlWYue MOHOKJIOHANBHBIX JaMOma-mienieii. Torma Kak,
COOTHOUIEHHE, NpeBblIIaroIee 1,65 NOATBEpkKAAET HAJIWYUE MOHOKJIOHAIBHBIX Kalllla-Lenei.
Cornacio wuccnepoarensim u3 POHIL umenn H. H. bnoxuna PAMH, BoBieueHHBIMH B
MaTOJIOTMYECKHM MPOIECC CUUTAIOT Kalmna-cBOOOJHBIE JIETKME LIETH Yy MAllMeHTOB C BapUaHTOM
0oJIe3HU Kamma, IpU 3TOM BapuaHTe JsiMOAa-CBOOONHBIE JIETKHE LIENMU paccCMaTpuBalOT Kak He
BOBJIeUEHHBIE. JIiMO1a-cBOOOJHBIE JIErKHe LEeNH paclleHWBAIOT KaK BOBJIEYEHHBIE MPHU CEKpEeIHU
MOHOKJIOHQJIBHOTO OeJka JIsIMO/1a, IPU STOM HE BOBJICUEHHBIMHU CUMTAIOT Kalllla-CBOOO/HBIE JIETKHE
uenu [37]. Ilo nurepaTypHbIM TaHHBIM, KOHIIEHTPAIUS JIETKUX LIETIeH y 3710pOBBIX JIUIL B CHIBOPOTKE
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KpoBU cocrasiseT: kappa, 10 (1,6—15,2) mxr/mi, a lambda, 3 (0,4—4,2) mxr/mn [36]. HopmansHbIME
3HaueHUsIMH Jierkux neneld (kappa u lambda) y 3mopoBeix num B moue cumrtarorcs 2,96+1,84
MKkr/mit 1 1,07£0,69 MKr/mi1, COOTBETCTBEHHO [36].

Kak oTmMe4yeHO B HEJAaBHO NPOBEIEHHOM HcCcleloBaHWM, Ipu MM  KiIOHaJIbHBIE
IUIa3MaTUYECKUE KJIETKHM MPOAYLMPYIOT IapanpoTedH (MOHOKJIOHAJIbHBIA HMMYHOIVIOOYJIMH),
MPEICTABISIOMNN COOOU MOTHYIO MOJIEKYITY M COCTOSIIMIA U3 2 JIETKHUX enel (Kamma uin JiaMo/1a)
U JBYX TsDKeNbIX nenel. Ilpum KiIoHaJBHBIX mpoleccax IIa3MaTHYECKUue KIETKU CUHTE3HPYIOT
MHTAKTHBIM MapanpoTerH OAHOIO M30THUIIA JIETKOH (Kamma win JIAMOJa) U TSKEJIOW LenH, XOTs MX
CHUHTE3 B KIETKE IPOMCXOOUT paszfeibHOo. [Ipy 3ToM HeOObIIOE KOIMYECTBO HECBSI3aHHBIX
CBOOOJHBIX JIETKUX LI€Nel TIONajaeT B CBIBOPOTKY, IJ€ OHU MOIYT OBITh OIIpEIEIECHbI
He(eIoMEeTpHIECKUM METOAOM Ha aBTOMAaTHYECKUX aHan3aTopax [38].

Kak yTBep)xIaroT ucciiefoBaTeIy, HapylIeHHEe CHHXPOHHM3AlMM CUHTE3a JIETKUX Leneil u
TSDKENbIX LIeTlel B MUEJIOMHOM KiieTKe pd MM ¢ MHTaKTHBIM [apalipOTEUHOM CJEeyeT YUYUThIBATh
B KJIMHMYECKOHN IMpakTHKe (AMarHOCTHKA, MPOTHO3 U oleHka jeueHuss MM) [38]. Heckonbko et
Ha3aJ, MeXIyHapoaHas rpymma mno u3ydenuto MM (International Myeloma Working Group —
IMWG) pazpaborana peKOMEHAALUU 110 aHAIU3Y CBOOOMHBIX JIETKUX nened npu MM u O6au3kux
IUIa3MOKJIETOYHBIX 3a0oseBaHMAX. COIIacHO MM, HapylleHHE COOTHOIIEHHsS CBOOOIHBIX JIEIKHX
nenei Kamma/asiMOia CHIBOPOTKM MOXKHO pPaccMaTpUBaTh B KayeCTBE OJHOTO W3 KPHUTEPUEB
JIMAarHOCTUKM CHMIITOMATHYE€CKOW MHEIIOMBI y MalueHTOB 0e3 M-rpaueHTa B CHIBOPOTKE W/WIIN
Mo4e. AHOMajJbHOE COOTHOIIEHHE CBOOOIHBIX JIETKMX LeNel Karma/insMO0/a ChIBOPOTKH B 3THX
PEIKUX CIydasx paclieHUBAIOT B KaueCTBE MapKepa MOHOKJIOHaJIbHOro Oeinka [39].

YcTaHOBNIEHO, YTO CBOOOJHBIC JIETKHE LM MMEIOT KOPOTKHW IMEpUO]| TONTYBBIBEIACHUS U3
KpoBH (11715 1ienei Tumna kanna — 2—4 yaca, j1siM0aa — 3—6 yacoB), IO3TOMY CHH)KEHHE UX YPOBHS
B CBIBOPOTKE NpPU CEPUHHOM ONPEAEICHUH MOXHO HCIOJIb30BaThb B Kaue€CTBE PaHHEro Mapkepa
orBeta Ha Tepanuo y aul ¢ MM [40]. Tlpumepno y 20% mnanuentoB ¢ MM cekpeTtupyemblii
MOHOKJIOHQJIBHBIA ~ OENTOK  TPEACTaBICH TOJBKO JIETKUMH  IEMsIMH  HWMMYHOIJIOOYJIHHOB.
HccnenoBaHnue KOHUEHTPALMU CBOOOJAHBIX JIETKUX II€NEW B ChIBOPOTKE LEHHO HE TOJIBKO MJIs
JUArHOCTUKH, HO U JIJIsl KOHTPOJIS TEPAIIMU ATOM MATOJIOTHH, B TOM YHCJIE Y NMAlUEHTOB C TOYEUHOU
HEJI0CTaTOYHOCTHIO [41].

Kak moka3zaHo B BBINIEYNOMSIHYTOM HccienoBaHuu, npu MM cBoOoaHbIE JIerKue LEenu B
OOJBIIOM KOJNHYeCTBE (UIBTPYIOTCS uepe3 KaHajbIbl MOYEK M BBI3BIBAIOT UX IOBPEXKIECHUE
BCJIEJCTBUE TOKCHMUeckoro aedctBus [35]. UM30wbiTouHas peabGcopOuust Jerkux — Hemnen
MMMYHOIJIOOYJTMHOB TPUBOJUT K MOBPEXICHUIO MUTENNS KaHAJIbLEB U 00pa30BaHUIO LIUIMHIPOB
BHYTPH KaHaJbIIeB C TOCIEaylomed ux oOcTpykuuei. JlabopaTopHO y Takux MaIMeHTOB
MPOTEUHYpHUsl (HECENEKTUBHAs) TpEACTaBlIeHa JErKUMH LENIMU. YOETUTENbHO J10Ka3aHO, YTO
MPOTEUHYPHS 3aITyCKaeT MOBPEXJIeHHE TyOyJOUHTEPCTULINATBHON TKaH! M aKTUBUPYET JIOKAJIbHYIO
PEHUH-aHTMOTEH3UH-aJIbIOCTEPOHOBYIO CUCTEMY [42].

B pasButme nuchyHkiuu nodek npu MM BHOCAT BKIaJ TakKe TUIEpKaTbLUEMus,
TUINEPYPUKEMUs, OTJIOKEHUE JIENNO3UTOB aMWJIOWJAa M HH(DUIBTpALUS MHUEIOMHBIX KJIETOK B
napeHxuMy oprata. [ToBbIIeHHBIE YPOBHU MOYEBOI KUCIIOTHI B CBIBOPOTKE KPOBH, 00YCIIOBJICHHbIE
YCUJICHHBIM PACIajoM KJIETOK, KOTOPBIA YacTo yCHJIMBAaeTca Ha (JOHE XUMHUOTEPANNH, PUBOIAUT K
OTJIIOKEHUIO KPHUCTAJIIOB MOYEBOW KHCIOTHI B JAMCTAJbHBIX OTJENAaX KaHaJIbLIEB, MOYETOYHHUKAX,
ypetpe [43].

CTouT 3aMeTuTh, YTO, HECMOTpPS HA CHIKEHUE peHalbHOW (YHKUMHU y ManueHToB MM,
IIOYKHM HE YMEHBILIAIOTCSA B pa3Mepe, a HaIpOTHB, yBeNMuuBaroTcsa. Kpome Toro, y JuIl cTapmmx
BO3pacTHhIX rpynn ¢ MM NoNojgHUTENbHOE 3HAYEHHE B MPOrPECCUPOBAHUM TUCHYHKIIMM MOYEK
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UMEIOT Takue (PakTophl, Kak KOMOPOHUIHBIE MATOJNIOTHUH, IPUMEHEHUE JTUYPETUKOB, HECTEPOUIHBIX
MPOTUBOBOCHAJIMTEIBHBIX CPEICTB C LEIbI0 KyNHpPOBAaHUS OOJM B KOCTAX CKEJIETa, BBEICHHE
BHYTPHUBEHHBIX KOHTPACTHBIX BEUIECTB, IPUMEHEHHE IIUTOCTaTUYECKUX JIEKAPCTBEHHBIX CPEACTB U
ouchocdonaro, obnagarmux HeHPOTOKCUYHOCTHIO.

[lopaxxenne mnouek npu MM 1nposBiIAeTCS NPOTEUHYPUEH U CHHXKEHHEM CKOPOCTH
KiyOoukoBoi  ¢wmibTpanuu. Hepeako MM mporekaer  aTMNMMYHO, B YaCTHOCTH, C
PEBMAaTOJIOTHYECKON CUMITTOMATUKOM [44].

HccnenoBarenn A. B. HeBokaii u H. JI. Tatapkuna cooOmiarot, 4To cpeau 85 marueHTOB C
MM 38 niautenbHo 00CieA0BaINCh U JICUUIUCh Y pa3HbIX crienuanuctoB. [1ockoabKy OONBIIMHCTBO
nanueHToB ¢ MM COCTaBNIAIOT JMIA TOXWIOTO BO3pacTa, TO Haubojee YacTo y HHX
JUArHOCTUPYIOTCSl TOSCHUYHO-KPECTLOBBIA PATUKYIUT, OCTEOXOHAPO3, PEBMATOMAHBINA apTpHT,
OIYXO0JIb HEYTOYHCHHOM JIOKAJIM3AIIUU |, PEKe, XpPOHHUECKU Tiomepyrnonedpur [19]. Panee 6p110
MOKa3aHO, YTO B MHUEJIOMHBIX KJIETKaX ()YHKIIMOHHUPYET MHOKECTBO CHUTHAJIbHBIX CHCTEM, KOTOPbIE
3aITyCKalOTCSl B3aUMOJICHCTBHEM (PAaKTOPOB POCTAa U IIMTOKMHOB CO CBOMMH PELIENTOPAMH, a TAKKe
aKTHBAIMEH MOJIEKYJ KJIETOYHOU anre3un [45].

B uwactHoctu, maentuduuuponansl mosekynbl aaresun [ICAM-1 (Intercellular Adhesion
Molecule 1), H-CAM (CD44/Hermes antigen), N-CAM (Neural Cell Adhesion Molecule) u LFA-3
(Lymphocyte  Function-associated ~ Antigen  3), KOTOpbIE  CUMTAIOTCA  MPU3HAKAMH,
MOATBEPKIAIOIIMMH 3JI0KaYECTBEHHBIN XapakTep MIa3MaTuuecKux KieTok [46—47].

B mnporpeccupoBanuu oOpraHHblXx mopaxkeHuid npu MM ompeneneHHyI poib UTPAOT
untepneiikun (IL) 6 u daxrop Hekposza omyxomu anbda (TNF-a). Tak, Beicokue ypoBHu IL-6
CTIOCOOCTBYIOT POCTY TENAaTOLUTOB W CTHUMYJIHPYIOT OCTEOKIACTHYIO AaKTHBHOCTH, ITOJABIISS
ocreobnmactel [48]. Ilpm mnporpeccupoBanun MM 1uTOKMHBL, Takue kKak, TNF-o u IL-6,
CHOCOOCTBYIOT CTUMYISILMKM W Tpoiudepanyi MHEIOMHBIX KIETOK M HX MPEeAlIeCTBEHHHUII.
Heckonbko neT ToMy Hazaj HMccleloBaTeNs MU MOKa3aHO, 4YTO akTHBamus penentopa IL-6 mocnie
CBSI3BIBAHUS CO CIIEIU(PUUECKAM JIMTAaHJIO0M CTUMYIIHUPYET pe30pOIHio KocTHOH TkaHu [49]. Bmecte
c tem IL-6 Moxer ycuimBarh SKcmpeccuio (akropa pocTta ocTeoOmacTamMu, YTO TPUBOTUT K
CTUMYJISILIMU ocTeoksiacTorenesa. dakrop pocra sunorenus cocynoB (VEGF, Vascular Endothelial
Growth Factor), cBA3bIBasiCh O CBOMMHU pELENTOPaMH, PACHOI0KEHHBIMU MPEUMYILECTBEHHO Ha
LUTOIJIa3MaTHYECKO MeMOpaHe OCTEOKJIACTOB, MHAYLUPYET PEe30pOIMI0 KOCTHOW TKaHW 3a CUET
CTUMYJISIIMA BBDKUBAHUA 3penbiXx ocTeoknactoB [50]. CumTaercsi, 4TO aHTHOTEHE3, BBI3BAHHBIN
HapyleHrueM OajlaHca MEXIy MpO- U aHTHMAHTMOT€HHBIMU (DAaKTOpaMu, SBISIETCS HEOOXOIUMBIM
YCIIOBHEM POCTa OIIYXOJIH, €€ MHBA3UU U MeTacTazupoBaHus. [0 BIMSHUEM CUTHAIBHBIX MOJIEKYJI
OIlyXOJIEBbIE IUIa3MaTUYECKUE KJIETKM HauumHaioT BbIpabarbiBaTh VEGF, xoTopslii cocoOcTByeT
Pa3BUTHIO HOBBIX KPOBEHOCHBIX COCYZIOB B KOCTHOM Mo3re [51-52]. Takum 006pa3oM, IUTOKMHOBBIE
MEXaHU3MBbI ITporpeccupoBannsd MM u, Kak cielcTBHE, TOYEUYHON HENOCTATOUHOCTH, CTAHOBATCS B
HacToslee BpeMst 00beKTOM YCUIIEHHOTO BHUMaHUS UCCIeloBaTeNel.

[Ipu crepHanbHOM NMyHKUMH Yy jull ¢ MM B KOCTHOMO3rOBOM ITyHKTare OOHapyXHBAarOTCS
JBYX- U TPEXbAJECPHbIE OIMYXOJIEBbIE KIETKH U OOMJINE «IUIAMEHEIOLINX» MJIa3MaTHUYECKUX KIIETOK.
ITpu 5TOM KOJIMYECTBO OMYXOJIEBBIX IIa3MaTHUECKUX KIeToK Oonee 10% cumTaercss 1OCTOBEpHBIM
npuszHakoM MM [35, 53]. Ilo auTepaTypHbIM JaHHBIM, OIYXOJIEBBIE TUIa3MOLUTEI UMEIOT IIUPOKYIO
0a30(pUIbHYI0 UTOIUIA3MY U 30HY 303MHOGMIBHOTO MPOCBETIIEHUS BO3JE s/Ipa, CMELIEHHOTo K
nepudepun kietku [35, 54]. BaxHO 3aMeTHTh, YTO OMYXOJEBBIE TUIA3MOIMTHI IKCIPECCUPYIOT
MOHOKJIOHQJIbHBIE LUTOIUIa3MaTHUECKUE UMMYHOIIOOYNuHbI, danie G ¥ OAHy U3 JIETKHX Ienen
MMMYHOIJIOOYTMHOB Karra win J1aMo/a, a Takoke CD38+, CD79a u CD138+ [55-56]. B nactosiee
Bpems skcnepraMu IMWG nononHsoTes AMarHocTUYecKre KpUTepun U jiedeOHble crpareruun MM
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[57]. KnuHunucram HY)XKHO 3allOMHUTh, YTO HaJM4M€ Yy MAlMEHTAa TaKUX IPU3HAKOB Kak
TUNEpKaIbIeMus (KaJdblUi CBIBOPOTKH KPOBU >2,75 MMOJIB/J), a30TeMuUsi (KpEaTUHUH CHIBOPOTKU
kpoBu >177 wmkmoinb/i), aHemms (remormobmH <100 r/m), a Takke XOTS OBl OJHOTO
OCTEOJINTUYECKOro oyara (Mo JaHHBIM peHTreHorpaduu, KOMIBIOTEPHOW ToMorpaduu wWin
MO3UTPOHHO-IMHUCCUOHHOM TOMOTpa(uu) JOCTAaTOYHO ISl YCTAHOBJICHUS JUAarHo3a M JICYCHUS
MM.

Haxkomiennbsle JaHHbIE CBUIETEIBCTBYIOT, 4TO0 y 15-20% mnanuentoB MM mnpotekaer
6eccumntoMHo [58], a y 80—85% nuuy MM nporpeccupyeT Wiu peuuIuBUPYET MOCIE OYepeIHbIX
nuHui  tepanuu. Jluma ¢ MM, wumMmeronme OECCHMMIITOMHOE TEUCHHE, TOJICKAT TOJIBKO
HaOmoneHn0. B KIIMHUYECKOW MPAaKTHKE IMHUPOKO HCIIONIB3YIOTCS CICAYIOIINE CXeMBI (IIPOTOKOIIA)
tepanuu MM [59-60].

I. VTD: 6opre3omud/TanuaomMu/aekcaMeTas3oH;

II. VCD: 6optezomutd/mukinodochamua/aekcaMmerason;

III. PAD: 60opte3oMu0/m0kcopyOuIInH/IeKcaMeTas3oH;

IV. CTD: uuxnodocdamua/TanugoMuy/ 1eKkcaMmeTa3oH.

B ampene 2016 rona uccnenoBarenu Athleen Scott, Patrick J Hayden, Andrea Will, Keith
Wheatley u Imelda Coyne mnpencraBuiu pes3ylbTaTbl PaHIOMU3HPOBAHHBIX KOHTPOJIHPYEMBIX
WCCJIEIOBAHUM TI0 MPUMEHEHHIO Oopre3oMuOa B JiedeHHH manueHToB ¢ MM. Cucremarudeckuii
0030p BKIOWAn 16 wmcciaemoBaHWii ¢ ydactuem 5626 manumentoB ¢ MM. Ilokazano, 4to y
MAUMEHTOB, MOoNydYarlmux Oopre3oMud, ObLTM JIy4lllMe IMOKa3aTeld OTBETa Ha JiedeHue, Oosee
JUINTENbHBIA Tepuox