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Foreword
from the Editor-in-Chief

There is no need to convince readers of
the first our issue that the natural
environment is created and maintained
by living organisms, the totality of
which is biota. The study of the
diversity of living, which began since
the day of Hippocrates, Aristotle, and
Theophrastus, has not lost its relevance
in the modern scientific world.

In the 21st century, the search for
scientists in quite diverse - from
inventory species diversity of
ecosystems to the study of adaptation
mechanisms of organisms and biota
metagenomic studies.

The biota, for which there are no
administrative boundaries,
compensates for any environmental
disturbances that do not exceed the
threshold of destruction of the biota
itself. This implies the need for
international cooperation in various
fields of living research. In order to
bring together scholars who study
different aspects of biotic potential of
the environment and its conservation,
we are launching the international
scientific journal Biota. Human.
Technology. We are the part of the
Editorial Board of the Journal attracted
scientists from different countries, who
carry out scientific research in various
fields of Biology, Ecology, Health, Food
and Chemical Technologies.

We expect from our potential authors
original articles dedicated to the results
of diverse studies of living matter at
different levels of the organization -
from molecular to biosphere. We look
forward to articles on the problems of
the functioning of biological systems
(including the human body),
biodiversity protection of the
environment, as well as healthy human
nutrition and technological processes.

The BHT Journal pages always have a
place to cover the results of scientific
discussions which were made by
researchers from all the world.

Respectfully Yours,
Prof. O. Lukash

e
LAKS
A




Biota. Human. Technology. 2023. No 1 Electronic edition

CONTENTS

ZOOBIOTA

300BIOTA

AHounr IToropenbki

OBJIATHAHHS RABBITAX JUI EKO-KPOJIIBHULITBA

Yanosh Pohoretski

RABBITAX EQUIPMENT FOR ECO-RABBIT FARMING

[in Ukrainian]

-8-

MICROBIOTA

MIKPOBIOTA
Haranisa Tkadyk, Bikrop AH4eHko, Haratis /leMYeHKOo

MIHIMAJIbHA IHTTBYIOUA KOHIIEHTPAIIS JEAKUX ITOXITHUX
6,7,8,9-TETPATIIPO-5H-[1,2,4] TPMA30JIO[4,3-AJA3EIIHY
IIIOJ0 AMOHI®IKYBAJIbHUX BAKTEPIV,
BUJJIEHUX 3 ®EPOCOEPU I'PYHTY

Nataliia Tkachuk, Viktor Yanchenko, Nataliya Demchenko

MINIMUM INHIBITORY CONCENTRATION
OF SOME 6,7,8,9-TETRAHYDRO-5H-[1,2,4] TRIAZOLO[ 4,3-A]JAZEPINE DERIVATIVES
AGAINST AMMONIFYING BACTERIA
ISOLATED FROM THE SOIL FERROSPHERE

[in Ukrainian]

_24_



Biota. Human. Technology. 2023. No 1 Electronic edition

(©) ENVIRONMENTAL POLLUTION (0)
STRESSES AND ORGANISMS’ RESPONSE

CTPECU 3ABPYAHEHHA JOBKIJIJIA
TA PEAKIIISI OPTAHI3MIB

Anastasia Yaschenko, Maryna Yachna, Olha Mekhed, Olexandr Tretyak

INFLUENCE OF NANOPARTICLES (TI, NI, SI) ON INDICATORS OF INDUCED MUTATIONS
OF DROSOPHILA MELANOGASTER

AHacracis AweHko, MapyuHa A4Ha, Onbra Mexes, Omexcasgp TpeTsak

BIUIMB HAHOYACTMHOK (TI, NI, SI) HA IIOKA3HMKYU IHAYKOBAHMX MYTALII

DROSOPHILA MELANOGASTER
[in English]

TerssHa TronoBa, I'amnHa TkadeHko, Oibra Mexes, Haraunia Kypxairokx

BIZITIOBIZII HA OKCUJALIVHUY CTPEC Y HASEMHMX MOJIIOCKIB IK BIOMAPKEPYU 111
OLIIHKM BILIUBY TOKCUKAHTIB

Tetiana Tiupova, Halyna Tkaczenko, Olha Mekhed, Natalia Kurhaluk

RESPONSES TO OXIDATIVE STRESS IN TERRESTRIAL MOLLUSCS AS BIOMARKERS
FOR ASSESSING THE EFFECTS OF TOXICANTS

[in Ukrainian]

(©) MAN AND HIS HEALTH
JIFOJVHA TA Ii 3JOPOB’S
OsrexcaHzp AseBpoc, BaueciaB ITojrerar

OHKOEIIIJEMIOJIOTISI MEJTAHOMM IIIKIPM B YEPHITIBCBKIN OBJIACTI TA IIPOBJIEMM ii
PAHHBOI JIATHOCTUKA

Olexandr Alevros, Viacheslav Poletai

ONCOEPIDEMIOLOGY OF CUTANEOUS MELANOMA IN THE CHERNIGIV
REGION AND PROBLEMS OF ITS EARLY DIAGNOSIS

[in Ukrainian]



Biota. Human. Technology. 2023. No 1 Electronic edition

TersHa TronoBa, I'ainHa TkadeHko, Harauia Kypxaiox

BUKOPUCTAHHS GITOTEPAIIII B JIIKYBAHHI [ICUXTYHUX 3AXBOPIOBAHB
HA ITPUIJIAZII BIITOJISIPHOT'O PO3JIALLY

Tetiana Tiupova, Halina Tkaczenko, Natalia Kurhaluk

USE OF PHYTOTHERAPY IN THE TREATMENT OF MENTAL ILLNESSES
ON THE EXAMPLE OF BIPOLAR DISORDER

[in Ukrainian]

_64_

(®) FOOD TECHNOLOGIES (©)

XAPYOBI TEXHOJIOI'T
Mapnra Caminnk, Jap’s KopHieHKO
AHAJII3 BU/IB LIVKPY TA PO3IIMPEHHS MOI'O ACOPTMMEHTY B YKPATHI
Maryna Samilyk, Daria Korniienko
ANALYSIS OF TYPES OF SUGAR AND EXPANSION OF ITS RANGE IN UKRAINE

[in Ukrainian]

Tamara Ahaian, Mariia Bondarenko, Alina Savchenko, Iryna Honcharenko

IMPROVEMENT OF RECIPE COMPOSITION AND TECHNOLOGICAL PROCESS
OF PRODUCING VEGETABLE DISHES

Tamapa ArasH, Mapig BoHzapeHko, AsTiHa CaBYyeHKo, IpyuHa I'OHYapeHKOo

VAOCKOHAJIEHHSA PELEIITYPHOI'O CKJIALY TA TEXHOJIOTTYHOI'O ITPOLIECY

BUT'OTOBJIEHHA OBOYEBUX CTPAB
[in English]

- 109 -



Biota. Human. Technology. 2023. No 1 Electronic edition

®

ZOOBIOTA
300BIOTA

O,



Biota. Human. Technology. 2023. No 1 Electronic edition

UDC 636.92:591.5]:636.083.31

SInou IToropenbki
OBJIALIHAHHS RABBITAX [JIs1 EKO-KPOJIIBHULITBA

T

Yanosh Pohoretski
RABBITAX EQUIPMENT FOR ECO-RABBIT FARMING

DOI: 10.58407/bht.1.23.1

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

© MNoropensxki, 4., 2023

AHOTAIIA

MeTa po60TH. BUCBIT/INTH NPUHIUIIK PO3BeJIeHHS KPOJIMKIB 32 €KO-TEeXHOJIOTi€, 0COBJMBOCTI Ta MepeBaru
o6sragHaHHs Rabbitax s eko-KpoJstiBHUIITBA.

MeTopouoria. JlocniaxeHHs1 6a3yeTbCcsl Ha MaTepiajax, OTPUMaHUX B paMKaxX 06JiaZjHaHHS JJs1 €eKOJOTiYHOro
KpOJIIBHULITBA, NouuHato4u 3 2004 p. AHasisyBasivcsl TeXHOJIOTiIYHI MaTepiaau BiJi MpPOeKTYBaHHS [0 BUPOOHULITBA
cnenianizoBaHoro o6JsagHaHHA. Lli gani Oysau cniBcTaB/eHHI 3 BJAAaCHUMHU pe3yabTaTaMU LI0A0 YTPUMaHHSA Ta
PO3BeJIeHHS KPOJIiB, a TAKOXK 3 aHAJIITAMHUMU MaTepiasiaMy, HaBeJleHUMHU y MoHorpadii I.A. Kourob6enko (2013). Takox
6yJ10 BpaxoBaHo JjocBig nmoHaz 600 rocnosapcTs B YKpaiHi Ta 32 KOPAOHOM, sIKi 3aCTOCOBYBAJIM TEXHOJIOTiI0 PO3BE/IEHHS
Ta BUPOLIyBaHHA KpoJiB Big Rabbax Technology.

HaykoBa HoBM3Ha. KoHlenuisg JaHOI eKO-TeXHOJIOTII I'PYHTYETbCS Ha NPUHLIMNAX TYMaHHOIrO MiAXOAY [0
po3BeJleHHs KPOJIKKiB. [laHi NpUHIIMIY CTaBJIATh Ha Neplle Miclie 6J1aronoJy4y4si KpoJrKiB, 0JHOYaCHO He BTpadyaroyiu
NPUOYTKOBOCTI CIpaBU PO3BeJleHHs, BiJIXUJAIYU NPU LIbOMY KOPCTKY €KCIlJyaTallilo TBapWUH Ta BUCHaXKeHHs IX
opraHizMy. Oco6/1MBa yBara B €KO-TeXHOJIOTii po3Be/leHHs KPOJIMKIB NPUJIJISETHCS CTBOPEHHIO ONTHMAJIbHUX YMOB /151
yTpHUMaHHs TBapuH. lle mepen6ayae cTBOpeHHSI KOMQOPTHUX CHUCTEM INPOXKHUBAHHSA 3 HAJIEXKHOI BEHTHJIALIEID,
OCBITJIEHHSIM, TeMIepaTypHUM pexuMoM. KpiMm Toro, B eko-TexHoJIoTil po3BeleHHSA KPOJIMKIB BUKOPUCTOBYIOTHCA
3aX0/ /IJIsl 3aXMCTY TBAPHH BiJ| INMPOKOTO CIEKTPY WIKiAInBUX dakTopiB. Hanpukiaz, B 06/1a/jHaHH] 3aCTOCOBYETHCS
cucTeMa 3alobiraHHsl OTPYEHHs KPOJIMKIB IIKiJJMBUMU ra3aMU B >KUTJIOBUX MNPHUMILeHHAX, TaKUX fK aMiak,
CipKOBOJIeHb, MeTaH Ta BYIJIEKMCJIMH ras, 1110 YTBOPIOIOTHCSA Mif Yac Mpolecy po3KJIaJy BiJXOAiB KUTTEAIANbHOCTI
KPOJIMKIB.

Takox B o6GJsiafjHaHHI [AJis1 pO3BeJleHHsS KPOJIMKIB 32 €KO-TeXHOJIOTil BpaXOBYIOTbCS BPOKeHI MOTpebH, sKi
CTIOHYKAalOThb MPOSBUTHU NPUPOJHY KUTTEBY CUJIY Y TBapUH, YTPUMYIOUYUCh BiJi BeTepUHAPHUX MaHIiNMy/adaLil, SKUMU
3a3BUYAl 3JI0BXXMBAIOTh 3 METOI OTPUMAaHHS NPUOYTKY Oy/Ab-sKolo LiHOW. Takui mifxig cnpusie 3a6e3neyeHHIo
¢iziosoriyHMX Ta NCUXOJIOTIYHUX MOTPe6 KPOJIUKIB, 10 € HOBATOPCHKUM MiZIX0/0M IX yTPUMaHHS Ta PO3BE/€HHS.

BHCHOBKM. BUKopHCTaHHSA 'YMaHHUX TEXHOJIOTIH yTPUMaHHS KPOJIMKIB, 30KpeMa eK0-TeXHO0JI0Tii BUPOIyBaHHS
B Rabbax Technology, € ebekTUBHUM Ta eTUYHO NPUUHATHUM MiJXOA0M [Jisi pO3BeleHHS KpoJiiB. EKo-TexHoJoris
3abe3nevye HalKpallli YMOBHU [JIs1 PO3BUTKY OpraHi3aMy KpOJIMKIB B HEBOJIi, CIPUAIOYH IXHbOMY 3/10POB'I0.

Y mopiBHSIHHI 3 TeXHO-KPOJIIBHUIITBOM €KO-TEXHOJIOTiI Mae TmepeBary y 36epexeHHi ¢i3uyHOro Ta
IICUXO0JIOTIYHOTO CTaHY KPOJIMKIB. BapTO BiI3HAYUTH, 1110 TEXHOJIOTIA TEXHO-KPOJIIBHUIITBA MA€E llepeBary y BUpOILyBaHi
KPOJIMKIB CTOCOBHO OJiepKaHHsl 6isbiioi Macu (Ha 50 rpamiB 6inbie), ajsie 3i 3HAYHUM HEJIOJIIKOM — XBOPOOJIHUBUM
OpraHisMoM.

TakuM YMHOM, BUPOLYBaHHSA KPOJIiB eTUMHO NPUWHATHUMU MeTO/IaMU He JIMllle 3ab6e3nedye J06poOyT TBapHH,
ajle 1 JeMOHCTPYE CBOI BUPOOHUYY JAOLIJBHICTb, 110 € OCOGJMBO AKTyaJbHUM Yy CYy4aCHOMY TOCIOJAapChbKOMY
cepeloBUILI.

KirouoBi csi0Ba: rymMaHHe KpoJIiBHULTBO, IPUHIUMIIA €KO-TEXHOJIOTI], 06/1a/{HaHHS JJ/Is1 BUPOLIYBaHHS KPOJIiB,
iHHOBaLiliHi cUCTEMU yTPUMaHHS
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ABSTRACT

The purpose of the study. To highlight the principles of rabbit breeding using eco-technology, features and
advantages of Rabbitax equipment for eco-rabbit breeding.

Methodology. The research is based on materials obtained within the framework of equipment for ecological
rabbit breeding since 2004. Specialized equipment was analyzed all technological materials starting from design to
production of it. These data were compared with the company’s own results on rabbit keeping and breeding, as well as
with the analytical materials presented in the monograph by G.A. Kotsyubenko (2013). The experience of more than 600
farming households in Ukraine and abroad that have used Rabbax Technology rabbit breeding and rearing technology
was also taken into account.

Scientific novelty. The concept of this eco-technology is based on the principles of a humane approach to rabbit
breeding. These principles put the welfare of rabbits first, while not losing the profitability of the breeding business,
rejecting the harsh exploitation of animals and the depletion of their bodies. In the eco-technology of rabbit breeding,
special attention is paid to creating optimal conditions for the animals. This involves creating comfortable housing
systems with proper ventilation, lighting, and temperature conditions. In addition, the eco-technology of rabbit breeding
uses measures to protect animals from a wide range of harmful factors. For example, the equipment uses a system to
prevent rabbits from being poisoned by harmful gases in living quarters, such as ammonia, hydrogen sulfide, methane
and carbon dioxide, which are formed during the decomposition of rabbit waste. In addition, the equipment for rabbit
breeding using eco-technology takes into account the innate needs that encourage animals to show their natural vitality,
refraining from veterinary manipulations, which are usually abused to make a profit at any cost. This approach helps to
meet the physiological and psychological needs of rabbits, which is an innovative approach to their maintenance and
breeding.

Conclusions. The use of humane rabbit-keeping technologies, in particular eco-technology from Rabbax
Technology, is an effective and ethically acceptable approach for rabbit breeding. Eco-technology provides the best
conditions for the development of rabbits in captivity, contributing to their health.

Compared to techno-rabbit breeding, eco-technology has the advantage of preserving the physical and
psychological condition of rabbits. It is worth noting that techno-rabbit breeding technology has an advantage in raising
rabbits with regard to obtaining a larger weight (50 grams more), but with a significant disadvantage - a weak and ill
organism.

Thus, raising rabbits using ethically acceptable methods not only ensures the welfare of animals but also
demonstrates its production feasibility, which is especially relevant in the modern economic environment.

Key words: humane rabbit breeding, principles of eco-technology, technological equipment, innovative housing
systems

ITocraHoBKa IpoOAEMU

Bigomo, mo mnpoBigHi ranysi TBapuH-
HULTBA MalThb BUpillajJbHe 3HA4YeHHA Y
3a/10BOJIEHHI NOTPED JIOJUHU B TOBHOLIIHHOMY
xXapuyyBaHHi. TBapUHHUITBO MPaKTUYHO BCiX
KpaiH 3apa3 Opi€eHTOBaHe Ha TEeXHOJIOrIl
OTPUMaHHs OiJIKIB TBApUHHOTO MOXO/PKEHHS
IHTeHCUBHUMHU, MeXaHi30BaHWMU CII0COOAMU
(Siddiqui et al, 2023). Taki TexHoJsoril
Ha3WBalOTh Ile OpOWJIEPHHMH, L EXOBUMH,
dpaHLy3pkuMU TO0. CyTh TaKUX TEXHOJIOTIN
NOJISITA€E B TiM, 1[0 TBAPHUH 0OMEXYIOTh B PyCi,
He BUTaHSAITb Ha IAaCOBUILA, aKTUBHO rOAYIOTh
peTeJsibHO MiAiOpaHO pelenTypor KopMaMy,
B SAKHUX TNPUCYTHI CTUMYJATOPA pOCTY, i
HaBIlaKA TOPMOHH, L]0 3aTPUMYKOTh CTaTEBUU
pO3BUTOK. | TBapuHM HAOUPAOTb Macy
NPUIIBUJIIEHUMH  TeMIaMM,  HalpUKJIAJ
nopocs MoxHa Bigrogysatu a0 10-120 kr 3a 5-
6 micauiB. B KpoJsIiBHUITBI Bifj0yBaeThCs Te Xk
caMe, OJlHAaK 4epe3 OCOOJMBOCTI OpraHiamy
KpPOJIUKiB, iX 4yT/auBOCTi A0 iH}eKUilHuX

XBOpiO, B paljioHi KpPOJIMKIB 4acTO MPUCYTHI
aHTUOIOTHKHM, TOPMOHHM POCTY, CTepoifu
(Saxmose et al., 2020).

Y 6poiisiepHOMYy BHUPOILYBaHHI KPOJIUKIB
HeMa€ Micud r'yMaHHOMY CTaBJIEHHI [0 TBApUH.
[[i TBapuHM mno36aBJieHi CBOro MNPHUPOJHOTO
cepeZlOBUIIA Ta MYCATb iICHyYBaTU B 3aKPUTHUX
NPUMIILEeHHAX, Ie BOHU MOXYTb HiKOJIU B KUTTI
He OTPUMATH COHAYHOTO MPOMEHIO UM BilUYTH
CMaK YUCTOrO, IOHI30BAaHOro Imicad JoILy,
HAaCH4eHOoro NpUpPOJOI IMOBITPA, KUCHIO, Je
KOXHUM acneKT IXHbOTO KUTTS MiJIKOPSAETHCA
parioHaJsizanii BUpoGHUITBA M'ICHOI GioMacu
(Cesari et al, 2018). O6sagHaHHS, B SKOMY
YTPUMYIOTbCS KPOJIMKHM, 4YacTo He 3abesme-
YyIOTb IM JOCTATHbOI IIJIOLLI, Ta CIIPOEKTOBaHI
TaKUM 4YWMHOM, L0OU He JI03BOJISITH BIiJIbHO
pyxatucda. KoHueHTpanidHi 3a/i3Hi KIIITKH, B
AKUX JKHUBYTb KpOJIUKH, CTAlOTh [JJi HUX
[IaCTKOI0, NPUMYIIYHOYM TBapUH 3a3HaBaTHU
060110 Ta CcTpaxkJaHb. MeTaseBa peliTyacra
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CiTKa, fKa BWKOPHUCTOBYETbCA HAK MiJJIOra,
IPU3BOAUTL [0 TPaBM Ta MOUIKO/PKEHb Jiall
TBapuH, TOMY IX BUPOILLYIOTb TUIBKH [0
4 MicsiYHOTO BiKYy, 106U Bara TiJia He 3aBJjlaBaJjia
THUCK Ha Janku. [loBiTpsa 3abpyaHeHe raszamu
BJIaCHUX (eKasili, 6e3nepepBHUM I'yJ1 BUTSHKHUX
CHUCTEM, JISI3T POJIUKIB, MNPHUBOAIB THIMHOrO
TPAHCIIOPTEepPa, HAABHICTh arpeCMBHUX KOMax,
M'si30Ba 6iJ1b Bi/] BiICYTHOCTI MOXXJIMBOCTI pyXy,
yci i pakTopy 3MyLIyIOTh TBAPHUH NepedyBaTH
B IIOCTIMHOMY HaIpy:KeHHIi, 110 HeraTUBHO
BIJIMBAE Ha ixHIO @i3iosiorito Ta MNCUXIKY
(Saxmose et al., 2020). [lo Toro » HacuJibHe
IITy4YHe 3aIJIilHeHHA KpoJsrnKa fo 10 pasiB Ha
pPIK 3a/MIlaEe TBAapUHY y CTaHI BUCHAXKEHHH,
1036aBJIsAI0YHM il 1le OJHOrO aCHeKTy XUTTA —
MOXJIMBOCTI CIIPaBHO HAKONIUYYyBAaTH IPUPOHIO
CWJIy Ta 3aJMLIaTU Micjas cebe 3[0pOBi reHu
(Soliman et al, 2020). Opranism 3 TakuMm
$ISMYHMM Ta CTpPecOBUM HaBaHTaKEHHAM
icHy€E He 6i/ibllle MIBTOPH POKY, 3aMiCTb MOXJIH-
BUX 5-6 pokiB. HaBiThb mTy4yHe BigO6HUpaHHSA
CIlepMH y caMIliB € HeObOXiJIHiCTIO, 11106 3a6€3-
Ne4YuTU MaKCUMaJIbHUM piBeHb NPOAYKTUB-
HOCTiI TexXHO-TrOCIOJApCTBAa. Y TaKUX yMOBax
TBapUHA CTa€ 6e3MOMIiYHOIO i, 11106 YHUKHYTH
CTpaXJaHb Ta 00Ji10, TOJOBHOK METOI0
OpraHiaMy CTa€ AKHAWIIBUJLIUKA BUXiJ 3 LUX
YMOB, a L€ 4aCTO 03Ha4ae cMepTh. He3Baxkarouu
Ha lie, IOMepTH UOMYy He Ja€ BeTepUHapHe
BTPY4YaHH4, 3aCTOCOBYIOYH NPUMYCOBI
BXKMBaHHS MeJJUYHUX NTpenaparis.

Mu BuUAIJNISAEMO TPU OCHOBHI TEXHOJIOTII
KpPOJIIBHULTBA: PETPO-KPOJIIBHUITBO, TEXHO-
KPOJIIBHULITBO TA €KO-KPOJIIBHULITBO.

PeTpo-kposliBHULTBO - 1€ cuUcTeMa
pO3Be/ieHHs KpOJIMKIB, sKka 6a3yeThCsd Ha
TPaJMI[IKHMX 3HAHHAX | MeToJax BeJeHHs
CIJIBCBKOT'O TOCIIOAAPCTBA 1 IIMPOKO BUKOPUC-
TOBYETbCA B HEBEJUKUX CIJIbCBKOTIOCIOAAp-
CbKUX pepMax.

TexHoJsioriyHe KpoOJIIBHULTBO (TeXHO-
KpOJIIBHULITBO) — 1ie AiiJIbHICTb 3 pO3BeJeHHS
Ta BUPOLLYBaHHA KPOJIUKIB y NPOMHUCIOBHUX

Macutabax i3 3aCTOCYBaHHSIM  Cy4YaCHMX
TEXHOJIOTIH.

EkosioriuHe KpoJsliBHULTBO (HaTypajibHe
KpOJIIBHMLITBO) - 1l BHUPOLIYBaHHS Ta

pO3BeJleHHA KPOJIMKIB BUK/IHOYHO IPUPOJHUMY,
OpTraHIYHUMMHU METOJAMHU 3 MeTOI0 30epeKeHHA
HAWBUIIOrO piBHA iX NPUPOAHBLOrO IMYHITETY
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Ta OTPMMAaHHS NPOAYKIil HAUBUILOI CIO>KUBYO1
AKOCTI.

Heo6xiiHO BpaxoByBaTH, 110 KPOJIUK, He
3Ba)KalOYM Ha TPUBAJIMK Mepioj; YyTPUMaHHSA
JIIOAbMM, He IiAJaBcd IMOBHICTIO Mmporecy
OJlOMallHeHHs, OJI6HOr0 10 KypKHY, i 36epirae
JlesdKi pyucu AuKocTi. lle o3Hayae, 10 BiH He
IPUCTOCOBAHMM [0 YTPUMaHHA B KJITLI.
Haxkasb, 11el acieKT He BpaXOBYETbLCS Mij, 4yac
YyTPUMaHHA TBAapUH y TEXHIYHOMY KpOJIiB-
HUITBI.

B eko-KpoJiiBHUITBI 3HAaYHUH pecypc
BKJAJIAETbCSI B KOMQOPT  MPOKUBAHHSA
TBAapUHH, a HE B 3ac00U MaHinysuii Haj Heto. B
TAaKOMy MigX0Ji € TO0JIOBHE IpaBUJIO — BCe
pPOOGUTHCS 3a MPUHIUIIOM: "He Te, 1110 MOTPiObHO
JIIOJIUHI, a Te, 1[0 MOTPi6HO Kposauky". I Toai
BUXOJUTb pa3toyni ePeKT — Y TaKHUX KPOJIMKIiB
3aBXK/JU € MNpUpPOJHe OakaHHSA [0 PO3MHO-
>)KEHHsl, BOHU 06a/ibopi, CUJIbHI opraHiaMom, i
SKIO BXe Ha3JoraHsie iXx sfkacb iHdeklisa, To
BOHU JIETKO NMPUTHIYYIOTh il CBOIM iMyHITETOM.
B TakoMy mixo/i 40 KpOJIIBHUITBA BUXOJUTh
CTiliKa, peHTabesibHA EKOHOMiKa, BiJIOyBa€TbCsA
BiZIpO/I>KEHHS MTOPOJIHUX IKOCTEM Ta 3arajibHe
MOKpaleHHd BUAy B Lisiomy. OfHaK He MeHII
BaXXJIMBUM acCIeKTOM € SKIiCThb KiHIIeBOTO
IPOAYKTY, CIIO)KUBA4 OTPUMYE NPOAYKT eKCTpa
KJacy - eko-kpoJsaTuHy (Pohoretski, 2019).

B rymaHHOMy i BojHO4Yac epeKTUBHOMY
KPOJIIBHULITBI NOPA/] 3 HaJIeKHOK TEXHOJIOTIE0
BUPOLLYBAaHHA BeJIMKe 3HAaYeHHA Ma€E BUKOPUC-
TaHHS BiIMOBiAHOIr0 06J1a/IHAHHS, 1110 3abe3Me-
Yyy€ ONTUMaJIbHI YMOBM [JI NPOXKWUBAHHA
KpOJIMKIiB. B 11bOMy KOHTEKCTi iHHOBAL[iiHUM
pilleHHSIM € 3acTOCyBaHHS 00J1a/iHaHHA
“Rabbitax”, o koM6iHye sIK i TexHi4yHi, Tak i
TEeXHOJIOTIYHi KOMIIOHEHTH, CTBOPIOOYU
aBTOMAaTH30BaHi Ta HalmiBaBTOMaTH30BaHI
CUCTEMU  3abe3NeYyeHHS  IKUTTEIAIbHOCTI
KpOJIMKiB. BUKOpUCTaHHS TaKoro o6J1aZlHaHHSA
pobuTh Horo HaAidHUM Ta e(peKTUBHUM
IHCTpyMEHTOM /[iJI1 PO3BeJeHHA KpOJIUKIB Yy
cepeloBUIIi, 1110 MAKCUMaJIbHO HabJIMXKEeHe /10
MPUPOJHUX YMOB iX ICHyBaHHS.

Memor poBOTH € BUCBITJIWTU NPUHLIUIHU
pO3BeZleHHA KpOJIMKIB 3a €eKO-TeXHOJIOTIEL,
OCOOJIMBOCTI Ta  mNepeBard  00JIaJHAHHA
Rabbitax /11 eko-KpoJIiBHUIITBA.
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Marepiaau Ta METOAM AOCAIAYKEHB

Jlig npoBeieHHs 0CTi>KeHHs 0yJ10 BUKO-
puctaHo MaTepianu npoekty Rabbax Technology
(https://www.rabbaxtechnology.com), y peaui-
3aril IKoro aBTop 6paB 6e3nocepe/HIO y4acThb
y nepiog 2018-2023 pokis. AHaiisyBanucd
TeXHOJIOTIYHI MaTepia/u BiJ IPOEKTyBaHHA [0
BUPOOHMIITBA Clelia/i30BaHOro 06JialHaHHA.
[li pmani Oysiu choiBcTaBJieHHI 3 BJIACHUMH
pe3yJbTaTaMy IWIOJ0 YTPUMaHHSA Ta poO3Be-
JIeHHSI KpOJIiB, @ TAKOX 3 aHaJIITUYHUMU MaTe-
piasamu, HaBeeHUMHU y MoHorpadii I.A. Koto-
6enko (Kotsubenko, 2013). Takox 6yJio
BpaxoBaHO JOCBig noHaj 600 rocnofapcTB B
YKpaiHi Ta 3a KOpJOHOM, sKi 3aCTOCOBYBaJIU
TEXHOJIOTiII0 pO3BeJleHHs Ta BHUPOILYBaHHA
kpoJiB Big Rabbax Technology.

PesyabTaTh T2 ix 06roBOpeHHA

B koHcTpykuiax “Rabbitax”, kposuku
HapO/PKYIOThCS, BUPOLLYIOTBCA Ta PO3MHOXY-
I0ThCA Y Creljia/IbHO BJIALITOBAHUX Bifli/IeHHSX,
1110 3a6e3MeuyoTh aHTUCTPECOBI YMOBH AJ1 iX
NpoXKMBaHHSA. PaKTUYHO, GI/IBIIICTD KPOJIUKIB,
BUPOLEHUX y KOMGQOPTHHUX yMOBax, He
XBOpilOTb, He TMOTPeOYITh BeTEepUHAPHOI
JOIIOMOI'M, 4YacTO i BaKUMUHALIl YM JIIKyBaHHS.
“Rabbitax” HajieXHUM  4YHHOM  BHUKOHYE
nepeBaXXHy 4acTUHY QYHKIiM, NMOB'A3aHUX i3
3a0e3neyeHHsIM Oe3neKkH Bciei kposedpepmu. 3
MeTOl 3abe3ledyeHHs IMOBHOTO 3aXUCTy Ta
IPUPOJHOTO BHUPOILYBAaHHA KpOJIMKIB, Iie
06J1aiIHAaHHSI po3pobJieHe 3 OaraTOpiBHEBOIO

CUCTEMOI0 0e3IeKH, L0 TapaHTYITb 3aXUCT
KPOJIMKIB BiJ] pi3HUX paKTOpIB cTpecy.

He3zanexxHo Bij po3TallyBaHHA, YU L€
Oy/le BifKpUTE M0Jie YU 3aKPUTE NPUMillleHHS],
“Rabbitax” 3abe3nedye 3axUCT KpOJIUKIB
IlOHAaMMeHIlle y MiBTOpa AeCATKU KJIHYO0BUX
acnekTtax. lli acmekTu MawTb BupillaJbHe
3Ha4eHHA [ QOpMyBaHH{, MIATPUMKHU Ta
MOJIINILIEHHS 3J0POB'sl KPOJIMKIB, 3MilJHEHHS X
iMyHiTeTy, 3a6e3ne4eHHs1 3J0pOBOr0 PO3MHO-
KEHHA Ta JOCATHEHHA BUCOKOI €KOHOMIYHOI
edpextuBHocTi (Pohoretski, 2016).

Ilig, yac po3pobku ob6sagHaHHA (puc. 1)
b6ysa cdopMysbOoBaHa OCHOBHAa MeTa -
CTBOPUTH HaWbibl KOMPOPTHI yMOBU [
IIpOKMBaHHA TBapuH. ToMy y pamkax Bci€el
JiHikyn “Rabbitax”, ocHOBHUM MaTepiajioMm
BUKOPUCTOBYETbLCA JiepeBUHA COCHU. BUCOKI
TeMNJIOi30/IALIMHI BJACTUBOCTI L€l JAepeBUHU
JlOTIOMararThb CTBOPUTHU KOMQOpTHE
cepeZloBUlle /Il IPOXUBAHHA KPOJIUKIB Yy
KOHCTPYKIii, 0CO6JMBO B3UMKY. /Jl0aTKOBO,
JlepeBUHA COCHU € €KOJIOTIYHO YHUCTUM
HaTypaJIbHUM MaTepiajioM, AKAH JJ [OBUIOI
eKcIyaTalii Ta NpUroJHocTi 006pOO6JISIETbCSA
¢dbapbamu Ha BOJIHiM OCHOBI.

O6s1agHaHHSA OCcHalleHe e(peKTHBHOIO Ta
Ha/IiNHOI0 CHUCTEMOI0 3aXHUCTY, 1[0 3abe3mneuye
HEBpPA3JIUBICTb KpOJIMKA T1epes pi3HOMa-
HITHUMHU 30BHILIHIMU arpecopamy, TaKUMHU fAK
aTMochepHi yMOBM, MNOTpANJIAHHA B KWJI
NPUMIIIeHHA BipycCiB, KOMaX, CMITTH, XUXKaKiB
Ta HaZMipHOTO 1yMy (pHuC. 2).

Puc. 1. O6aapananua Rabbitax
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ITorommi
YMOBU

Puc. 2. 3axucr BiA 30BHINIHIX arpecopis

Tepmo- Ta BITPO3aXUCT, 3aXUCT BiJ Ipo-
TAriB. [Jiyxa 3 5 60KIB KOHCTPYKIifl, CAYKUTb
3aXMCTOM BiJ XOJIOAHUX BITpPiB i NpOTATIB.
THUIBHO YaCTUHOK KOHCTPYKILIO PO3MIILYIOTh
Ha MaHiBHY po3y BiTpiB y MicueBOCTi po3Ta-
LIyBaHHS, Jle NPUCYTHIN O1/1bII-MeHILI MOCTIMHUN
BiTep, BHYTPILIHIMA MIKPOKJ/IIMAT KHUTJIa KPOJIUKIB
3aBASAKM HATypa/IbHIA JlepeBHHI Kapkaca U
OOLIMBKUA KOHCTPYKLII KJITKM A/ KPOJIHUKIB
KOMQPOPTHUH, He aKyMYJIIOETbCA Hi X0JI0J, Hi
TernJo. JlepeBuHa 06po6JieHa rJIM60KO MPOHUK-
HUMH €KOJIOTIYHUMHU ¢apbaMu Ha BOJAHIN
OCHOBI, a COPT lepeBUHHU, AKUU BUKOPUCTAHO —
IepeBaXHO COCHA, OCKIJIBKHU 1i cMoJla caMma 110
cobi aHTubakTepiasibHa i caMa JepeBHUHA €
HaUTemJilUuM MaTepiajJioM AJisl NPOKUBAHHS
TBAapHH.

TakoXX KpoOJIMKIB He 3aMeTe CHirosa
XypTOBUHA - CTOITb 3aXWUCT. Y HeBOJII CXOBa-
THUCS KPOJIMKAM HiKy/1H, iX IOTPiOHO 3aXUCTUTH
BiZl X0JI0ZY, BOJIOT'OCTI, IPOTAry — Ha BCe Le
CTOITh 3aXHCT, i KPOJIIBHUK HIKOJIM He T06AYUTh
CYMHUX O4YeH TBApWUHH, L0 BUIJIAAAIOTD 3-MiJ
HiYHOTr0 3aMeTy. TaK0XX He HAMOYUTb KPOJIUKIB
KOCHH, IONlepeYyHUH 011, i COHLle He BUNAJIUTh
04i — CTOITh 3axXUCT. 2KUTJIO HEe pO3IrpieThca B
JIITHIO CIIeKY, @ B3UMKY 3aBX/I1 B pa3y TeIlille,
SIKMWA OU MOpO3 He OYB Ha BYJIMIIi.

Y KOHCTpYKLiAX KJITOK [/ KpPOJIUKIB,
MiHi-pepM “Rabbitax”, 3acTOCOBYETbCS 3aXUCT
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BiJy KOMapiB I MyX — IOJIOBHUX I€PEHOCHHUKIB
BipyciB i XxBopo06. Bisblle koMapi He KycaloTb i
He BUCMOKTYIOTb KPOB, KPOJIMKH M030aBJieHi
CTpeCy CTpyllyBaTH 3 cebe pii LUX MapasuTiB i
>KUBYTb Y CIIOKOI, HAPOLIYIO4YH Bary.

Y cucreMi HanyBaHHA 3aCTOCOBYETbCS
4yyCcTa MUTHA BOJA 3 HEOOXiIJHUMU KOPUCHUMU
MiHepaJsiaMH i 3aXUCTOM BiJi 3aKUCaHHA. B eko-
depmax “Rabbitax”, Takox Bif0OyBa€eTbcsA
JIOKaJi3alisg BOrHMILA XBopobu. Y pasi
BipycHOro 3apakeHHsl (BUHUKAa€ NpPU HU3bKIU
KyJbTypi 00C/IyroByBaHHSl, HeJOTPUMaHHI
po3nopsAAKeHb Y4 BUMOT TEXHOJIOTil 0b6cayro-
BYIOYMM II€pCOHAJIOM) NpHU MosBi Npo6seMu B
OJJHOMY arperaTti — B iHIIOMYy NOJi6HOTO He
BiZI0OYBA€ETHCS, OCKIJIbKA BOHM i30J1bOBaHi OJIUH
Biz ogHoro. CaMe Taka JioKas1i3allid rnonepepKae
NaHAeMito i BBeJIeHHS pPerioHaJibHOTO KapaH-
TUHY. HaToMIiCTB, B peTpo KpOJIiBHULITBI, BipyCHI
XBOPOOM KpOJIUKIB CTalOTb [pKepesoM JJis
M10/1aJIBLIOTrO MOUIMPEHHSA Ha BCE FOCNOAAPCTBO.

XKutnoBi npuMilnieHHd 3axuvlleHi Bij
NOTPAIJIAHHA 30BHILIHBOIO CMITTA 3aBAAKHU
BUKOPUCTAaHHIO CleliaJIbHUX IMepelKos, Yy
KoHCTpyKil. [lyx aepes, mip’s nTULi YU LepcThb
CBIMICbKMX TBapWH, pisHUM Oyp’sH 10 mifil-
MAa€ThCA BITPOM, BCe Lie He NOTPAIJISIE B KUTJIO
KPOJIMKIB.

KoHCTpyKIig CKIaJA€ETbCA 3 KUTJIOBUX
NpUMillleHb, AKi pO3TallOBaHi Ha BUCOKUX
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dgpycax, 10 3abe3nedye 3axUCT KpOJIMKIB Bij
HamaJiB XWXKaKiB, TaKMX (K JIMCHIL, JIACKH,
mypy. Tak caMO BaXXJIMBUM aClIEKTOM 3aXUCTY
KpOJIMKIB BiJl XM>KaKiB € 3abe3neyeHHs BiCYT-
HOCTI LNiJIMH, Yyepe3 AKi MOXYTb NPOHUKHYTHU
XWKaKM Ta arpecuBHi rpusyHu. Kpim Toro,
KOHCTPYKLis 3abe3nedyeHa HaJ[iIMHUMU 3aMKaMU
Ha JIBepsIX KJIITOK, 110 3amob6ira€ MOKJIMBOCTI
BiKPUTTA.

BaXJIMBO poO3yMIiTH, L0 Byxa KPOJIMKIB
HabaraTo 4yyTJIMBIlli, Hi>XX ByXa JIIOAUHH, TOMY
HaBiTb TUXUU IIYM MOXe OyTH [JI1 HUX JyXKe
ApaTiBJIMBUM | HEraTUBHO BIJIMBAaTU HA IXHE
3710poB's i 6yaronosyyys. [I[poMucioBi cucreMu
BEHTUJIIOBAHHA CUJIOMILb 3MyLIYIOTh CTpaX-
JaTu TBApHHY BiJ LIyMy I MOCTIMHOIO TyJy,
SIKUHM MO>Ke BUKJIMKAaTHU B HUX F'OJIOBHUH Oi/b Ta
iH1Ii mpo6JsieMu 3i 3J0pOB'AM 3 AUTHHCTBA.

- L

Apyc 3

Y koHcTpyknii “Rabbitax” npuginserbcs
0ocoO/siMBa yBara 3HWKEHHIO pIBHA MIYMY.
CnokifiHa, THXa BeHTWJALIIMHA cUcTeMa
JloIIOMarae€ 3MeHIUUTH piBeHb LIyMy BCcepeIUuHI
KOHCTpYKIii. Takox, miJi yac BUbopy Micug [
pO3MillleHHA KpoJisyoi pepMH, BPaXOBYETHCHA
BifJa/JeHICTh Bif [XKepes LIyMy, TaKUX 4K
Jioporu abo MpoMUC/IOBI NiAnprUeMcTBa. byBag,
pPO3MillyIOTh KPOJIMKIB 6iJ1s1 CO6aKH, 1[0 FAaBKAaE,
abo > rpalJIMBOro cob6akKH, IKMU 4ac BiJ dacy
TypOye CBOIM HOPOBOM KpOJIMKIB Ile MOXe
IPU3BOAUTU [0 MNiJABULIEHHSA PIBHA TPUBOX-
HOCTI Ta CTpaxy, L]0 HeraTUBHO BIJIMBAE Ha
¢iziosoriYHUM CTaH OpPraHisMy KpOJIMKIB.

BuyTpimiHa 6yJ0oBa 00JIaflHAHHA ISl
KpoJiiBHMLITBA Bify Rabbax Technology (puc. 3).

Spyc 2

Kutnosi npumMilleHHA
1-4

Xutnosi npumilLeHHA

5-8

-

Apyc1

TexHiuHmi 6ok

Puc. 3. Bayrpinraa 6yaoBa 00AaAHAHHA

B o6s1agHaHHI A1 HAaTypaJbHOTO BUPO-
IyBaHHA KPOJIMKIB NMPUCYTHIU MOJIT Ha TpHU
ApycH, e MNepliuu fpyc NpU3HAYeHUU [Jid
TEXHIYHOTO 06C/YTrOBYBaHHS, a APYTUi i TpeTin
€ >KWUTJOBUMHM 30HAMM KpOJIMKIB. TexHiYHUM
APYC BiAPI3HAETHCA BiJl )KUTJIOBUX 30H CBOIMU
byHKIIIOHAIbHUMU 3aBJaHHAMU. BiH MicTUTB
eJIeMeHTH, HeoOXxigHi g 3abe3mnedyeHHA
NpaBUJIbHOI POOOTH KUTJIOBUX 30H.
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OaHMM i3 TaKUX eJleMeHTIB € OYHKepHa
cuctema (puc. 4). BoHa posTamioBaHa NpsiMo
niJl >KUTJOBUMHU spycaMH, 30Uparwoyu BCi
INPOAYKTH KUTTELIANBHOCTI KPOJIUKIB Yy
€IUHUN pe3epByap, YUM 3amnobirae Hakomu-
YEeHHI0 BiIXOAIB Y )KUTJIOBUX NpUMileHHAX. Hi
Kpami ce4yi Ha 3eMJi, HeMae CcMOpoAy, He
PO3MHOXKYKOTBCA JIMYUHKKA MyX. lle 3HUXKYE
PU3UK 3aXBOPIOBaHb y KpPOJIMKIB, MOKpallye
iXHE 34,0pOB'sl i MPOAYKTUBHICTD.
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Apyc 2

TexHiununit 610K

byHKepHa cucrema

CrpykTypHa paMa

3aAi3HMI KyTHUK

bak 2451 eKkcKpeMeHTiB

Puc. 4. Byakepna cucrema

ByHkepHa cucTeMa CKIaJa€ThCA 3 JIMCTIB
HEpP>KaBil04Oro Y¥ OLLUHKOBAHOI'0 MeTaJly, CXUJI
AKHWX CIPSIMOBAaHUM y pe3epByap €MHicTio 20-
40 niTpiB. Jlerknil MexaHi3M CIyCTOIlIeHHs 6aka
COpOLIYE NpolieCc NpUOHMpPaHHA Ta yTUJizanii
BiAxoAiB KposiukiB. [lig coycTolleHHs Oaka
JOCUTb IPOCTO 3HATHU HOro 3 MeXaHi3My i
3aMiHUTHM Ha HOBUH, 4yUCTUU. lle gae 3mory
ICTOTHO CKOPOTUTH 4ac i CWUJIY, 10 BHATpaAya-
I0TbCl Ha MNpUOUpaHHA Ta yTUJi3alilo, 10
0COG6JIMBO BaXKJIMBO /IJ151 BEJIMKUX T'OCIIOJapCTB.

Kpim Toro, 6yHkepHa cuctema 3abesmne-
4Yy€ 3aXUCT BiJl XOJIOJHUX MPOTATiB 3HU3Y, 110
Jla€ 3MOTY KpOJIMKaM MO4YyBaTUCA KOMPOPTHO i
36epiraTu 3/10pOB'sl CEYOCTATEBOI CUCTEMHU.

YacTo BifiOyBa€eTHCS TaK, 1110 KPOJiBHUKHU
HEeJO0CTAaTHbO MNPHUAIJIAITD yBarkd BaXKJIUBOMY
daKTopy - NPOHUKHEHHIO X0JIOJHOI0 MOBIiTps
B HHMXKHIO YAaCTHHY KUTJIA CBOIX KPOJIMKIB. Lle
NPU3BOAUTD 0 Pi3HMUX 3aXBOPIOBAHb HUPOK Ta
IHIIMX OpraHiB ce40CTaTeBOI CUCTEMU i 3aUBUX
BUTpAT LIiHHOI eHeprii KpoJinKa Ha 60pOThLOY i3
3aCTyZ010.
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Y nmiacymky OyHKepHa cucTeMa € He
TiIbKM 3pYy4YyHOIO 1 QYHKLiOHa/JbHOIO, a U
BaXKJIMBOIO CKJIQJIOBOK 3/0pOB’ss i 6Jaro-
TOJIy94sl KPOJIMKIB. [i BUKOpHCTaHHSA fae 3MOry
3HU3UTHU TPYAOBUTPATHU I CIPOCTUTHU JOTJIAL 3
TBapUHAMH, a TAKOXK MiIBUIIUTH €PEKTUBHICTb
BHUPOOHMUIITBA.

O6s1alHaHHSA APYTOro Spycy AJs KPOoJliB-
HUITBA pO3pP006JIEHO 3 YpaXyBaHHSAM He TiJIbKH
KOMQOpPTYy TBapuH, a U omTUMi3alii iIXHbOTO
pocTy Ta 310poB's (puc. 5).

Ha BigMiHy BiJ TpaMLIiIMHUX rajlac/IMBUX
BEHTUJIAAIMHUX CUCTEM 110 BHUKOPHUCTOBY-
I0TbC B NPUMIIlEHHAX TEeXHO-KPOJIIBHUITBA,
SKi YacTO He BUAANSAI0Th QpeKasbHi apu Ta He
3a6e3Me4y0Th HeOoOXiAHUN piBeHb NOBITpO-
06MiHy, HOBa cucTeMa Bij Rabbax Technology
3abe3mneuye 6e3lyMHe, IPUMYCOBE BU/la/IEHHS
razoBol CKJIaZI0OBOI Ta LijecipsAMoOBaHe Iepe-
CIpsAIMyBaHHSl TMOBITPAHOTO IMOTOKY 3Bepxy
BHMU3.
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JApyc 2

¥utnosi 6n0ku 1-4

BikHa

Benruasiiiina cucrema

TToaBiliHa cTiHKa

Puc. 5. Apyruii apyc

[HHOBaliitHa komnaHis Rabbax Technology
BIleplle BUKOpPHUCTa/a NPUHLHUI Iepecrnpamy-
BaHHS pyXy NOBITPSAAHUX NMOTOKIB, pO3p0OHBLIN
HOBY CHCTEMY PyXy MNOBIiTp#, fika 3abe3mnedye
no/ila4yy YMCTOro Ta yTUJisalii 6pyLHOro.

[ToBiTpa 3aX0AUTH Yepe3 BiKOHLE NIPAMO
[0 KpOJIMKIB, NMOTIM aKypaTHO OIyCKAETbCA
BHU3, H/le Kpi3b Mmifjiory B OyHKepHUH BiACiK, a
3BiITH BUJANIIETHCA HAa30BHI 6€3 MOXKJIMBOCTI
noBepHyTUcs Hazaj (puc.6). Taka cucrema

BEHTUJIALII 3a6e3neyye HeoOXiAHUU MOBITpO-
06MiH Y KPOJIATHUKY, IKU# Ma€ CTAHOBUTH 6 M>
Ha TOAMHY Ha 1Kr »XKMBOI Baru KpOJIMKIB.
Aepo6Ha yTuizanis 3anaxy i mkigauBux rasis
3 OyHKepa i )KUTJIOBUX SIPYCiB NOKpALLYE Tirieny
NOBITPSAHOr'0 NPOCTOPY i ciprsie KOMPOPTHOMY
IIPOKMBAHHIO  TBApUH. 3aBAAKA  LbOMY
KpPOJIMKM MeHIle CXWJIbHI [0 3aXBOpPHOBaHb i
MalTb HabaraTo Kpaliud CTaH 3/0poB'A Ta
IMyHITETY.
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Puc. 6. Bertuaanintaa cucrema

Tak camo /151 3a6e3neuyeHHs1 KOMPOPTHUX
YMOB IIPOXXUBAHHA KPOJIUKIB, KJIITKA OCHallleHa
NO/BiiHOIO JlepeB'sTHOI0 CTiHKOW (puc. 7), sKa
JloromMarae niiTpuMyBaTH KOMGOPTHY TeMIle-
paTypy BCepeJHHI KIITKU B OyAb-AKY MOTOAY.
JlepeB'ssHa 066MBKa He HAKOMUYYE TEIIO i He

nepejiae XoJioZi, 10 3abe3nedyye KOMQPOPTHY
TeMIepaTypy BcepeLUHI KIITKHU.

Y KUTJIOBUX NPUMIlLlEHHAX BCTAaHOBJIEHI
BeJIUKi JepeB'siHi BikHa (puc. 8), aki JarThb
3MOT'Y IPOHUKATH AOCTAaTHbOMY 00CATY COHSAY-
HOI'0O CBiTJIa, CTBOPIOIOYU ACKPABY I NPUEMHY
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atMmocdepy. Lli BikHa LIiJIbHO 3aKPUBAIOTHCH, ApycoM, e BCi KOMIIOHEHTHM TeXHOJIOTII
BOHHU He MawThb IiJIMH i [ipoK, 3a6e31ne4yo4u “Rabbitax” BUKOPHUCTOBYIOTbCS Tak caMo (puc. 9).
Ha/liNHUM 3aXUCT BiJy IPOHUKHEHHS KOMaXx. Ha #ioro npuksiazi Mu po3rJjisiHeMO BHYTPILIHIO

Y dyHKIiOHAJIBHOMY aclleKTi TPeTil spyc Oy/I0BY KJIITKH, @ TOYHIIlle T0JIOTOBE i )KHUTJIOBE
€ TaKOI0 CaMOI0 CTPYKTYPOIO, CXOXKOI0 3 JpYTUM NpUMILeHHA KPOJIUKIB.

Puc. 7. IToaBitiHa cTiHKA

Puc. 8. Bikna

Jpyc3

Mutnosi 610ku 5-8

JKutaosa naomnia

Puc. 9. Tperiii apyc
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3BepHeMO yBary Ha KOHCTPYKLilO )KUTJIO-
BOTO NMPHUMIlleHHS JAJS KPOJIUKIB, Jle 3aCTOCO-
BYIOTb KOMOiIHOBaHy JepeB'sHy migjory 3
Hapi3aHOl Ta HAOWUTOO MifA cHenjiaJlbHUM
KyTOM TpamneLienoioHow peHKolo, IJioLa
NOBEpXHI AKOI 3aXULJa€ HOTU KPOJIUKIB BiJ,
N0/l0/lepMaTUTYy Ta TPaBM, i CAaHITapHOI 30HOIO
JUIl  JIETKOTO Ta HerauHoro BUJAJIEHHS
eKCKpeMeHTiB TBapuHHU (puc. 10-11).

JlepeB'siHa mapKeTHa MiAJjiora Ma€e MNoraHy
TeINJIONPOBIAHICTL, TOMYy BOHa iZieajibHa AJif
YTPUMaHHS KPOJIMKIB Y 3MMOBUU 4ac, 3aXULIA€E
X BiJ, 3aCTyZIM C€YOCTATEBOI CUCTEMU Ta IHIIUX
opraHiB TBapuHU. Ilioma Takol migsoru
JOoCTaTHA [i1 KOMQPOPTHOrO pO3MillleHHS

HIECTU KPOJIMKIB, HpPHU LbOMY KOXXHOMY
KPOJIMKYy BHCTAYa€ Micusd, 106 3pydyHO
BUTSITHYTHUCSL.

Puc. 10. ZKuraoBi mpumirneHHA

utnose npumileHHA

Komchoprhuit XuTnosmit npocTip Ans 4-6 Kponukis

Cinwi scna

NBX TpyGn

Peiikosa nignora

HinenbHi noinku

Kombi-rogisHuus

CanitapHa nignora

Puc. 11. 3A MoA€Ab ’)KUTAOBOTO IPHUMIIIIEHHA

Xo4yeTbCA HarajaTv, W0 Yy KpPOJUKA
NpPaKTUYHO HeMae M'A3iB y UIyHKY. /s
NpaBUJIBHOTO (QYHKILIOHYBaHHS IJIYHKOBO-
KUIIKOBOTO  TPaKTy TBapuWHi  MOTpiGHO
NPOLITOBXYBAaTU DXy B KUIIEYHUK. Jluiie
3aBASKM IOCTIMHOMY BXXUBaHHIO DXKi, BOHa
IPOLITOBXYE Il JaJli IO TPAaBHOMY TpPaKTy, He
JloNycKaryu 3acToro. B o6sagHanHi “Rabbitax”
KOoMGiKopMoBa rofiiBHuls (puc.12) 3ailicHIoE
aBToOpo3/auy i Oe3mnepebiiiHe 3abe3meyeHHs
KOpMaMH, YTWJII3Y€E WKIJJIMBUNA [JiS1 JIETeHiB
[IWJI, 3aXMIA€E OPraHi3M KpoJIMKa BiJ CTpecy,
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NOB'SI3aHOT0 3 BiJICYTHICTIO KOPMIB, OCKiJIbKH
KOPM 3aBXJAU [JOCTYINHHH. A HadABHICTb
BiTaMiHiB, MIKpO- Ta MaKpO-eJIeMEeHTIB, L0
3aCBOKITHCS 3 Pi3HOTPABHOIO CiHA, 0COOJIMBO
BaXKJMBa [JJid TapHOro (QYyHKIiOHYBaHHSA
KUILIKOBO-IIJIYHKOBOI CUCTEMU TBapuH. Tomy
cinHi sicna (puc.13) € 060B'I3KOBUM aTpu-
6yToM y cucteMi “Rabbitax”. [Toisika KpoJHUKiB y
“Rabbitax” 3acHoBaHa Ha LUPKYJAALil 4YUCTOI
Boau 4Yepe3d Tpyobu I[IBX, saki 3a3Buuait
BUKOPUCTOBYIOTHCA JJS NiJiBeJleHHd BOJU B
OYIUHKMU JII0/IEN.
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Puc. 12. Kom0Oi-roaiBHHAIIA

BesnocepegHiM pxepesioM  BOAU  AJIA
KPOJIUKIB C/yKaTb HinesbHI noisiku (puc. 13),
1le eKOHOMHUTDb CIIOKWBAHHA, KOXXKHA KpamnJjis -
3a IpHU3HAYeHHAM. Y 3MMOBHH 4ac, KOJIM Ha
BYJIMIII MiHyCOBa TeMIlepaTypa, BoJa MiJirpisa-
eTbcs. Tensa BoAa A1 KpoJieMaTOK 3abe3Inedye

noHalimeHme miawc 40% MoJiodyHOCTI Ta
€KOHOMUTD XUTTEBI CUJIM KPOJIUKIB, AKI UAYTb
Ha 3irpiBaHHA TijIa, a O0TXKe, IPUCKOPIOE IXHE
¢isiosoriuHe 3pocTaHHA U €KOHOMIKY KpPOJIiB-
HUILITBA.

Puc. 13. CigHi AcAa Ta HiDEABHI ITOIAKH

KpiMm Toro, Tpyou «GdOHATH» TeINJoM,
Npalioyyd CBOro poJly 6aTapessMu ONaseHHS,
3irpiBaroTh 3aKpUTE 3 5 GOKIB KUTJIO KPOJIHKIB,
Ha BigKpuToMy acaai CcTOITh CBO€EpifHa
MeMOpaHa, siKa He /1a€ 3MOr'd X0JI0JHUM BiTpam
MPUBIJIBHO OXOJIOZPKYBATH XKHUTJIO, i B i CYMKY,

HaBiTb 3a Jy>Ke HU3bKUX MIHYCOBUX TeMIlepa-
TYP, Y ’KUTJIi IpeKpacHUM TeNnJ10BUM KOMPOPT.
HacTtynHuM He MeHII BaX/IMBUM TEXHO-

JIOTIYHUM NPUMIILLEHHAM € NOJIOTOBUM BIJCIK,

TaK 3BaHUU MaTOYHUK (puc. 14).

Puc. 14. Marounuk
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He BapTo 3abyBaTH, 110 HOBOHApPOJ-
YKEHUU KPOJIMK He Ma€ LiepcTi, BiH 6e3 Temol
IIKYPKHY, HOro 3irpiBa€ MOJIOKO KpOJIMLi, a
TAaKOX il yX. ¥ NO4YaTKOBI AHI KUTTA OpraHiam
Jly’Ke KpUXKUH |1 IIBUJIKO XOJIOHE, KPOJIULL J0BO-
JUTbCA peTeJIbHO JOI/IAAATH 3a IOTOMCTBOM.

KoHCTpyKIiliHI  pilleHH  MaTO4YHHMKa
3HAYHO IOJIETIUYIOTb JOTIJA[ KpOJULi 3a
NOTOMCTBOM. 30KpeMa, cheljajJbHe po3poo6-
JieHe THi3AyBaHHsA 3 migirpiBoMm (puc. 15-16)
NPUCKOPIOE A03piBaHHA KpoJsieHAT Ha 50 %.
AJ>xe MaJsIlOK nepecTa€ BUTpavyaTH eHepriio Ha

06irpiB cBOro oprasHiamy i CHpsIMOBYE BeCb
3a/IMILIOK CUJI Ha CTpiMKe 3pOCTaHHA |
3MillHeHHs opraHismy. KpiMm Toro, 3aBasaku
cucteMi 006irpiBy, KpoJieHsATa MepecTaau
BUCHA)XXYBaTU CBOI0 MaTip, OCKUIbKH IM
NOTPiOHO MeHIlle BUCMOKTYBAaTH MOJIOKA, TUM
CaMHUM TPOJOBXKYIOUU «TEePMiH  CIYyKOU»
kposnyi. [lo TOro X MU OTPUMYEMO BHUILUU
BiICOTOK BW)XMBaHHS, HaBiTh HaHcjaaobuIi
OCOOWHH, SIKMM CIIOYaTKy JaJjiocs HeBjaje
Mice B yTpoOi, IIBHUAKO Ha3/J0TaHATH

HaUCUJIBHIIINX.

Puc. 15. OGirpis maTouyHOrO rHi3A2

llle oxHi€o 3 HaMBaXIUBIIMX PYHKLiN
MaTOYHMKA € ClelliaJibHe THI3/IBJS i3 3aXUCTOM
Bifn 3aronTyBaHHA. Kposnk, Ak Bigomo, €
JIAKJIMBOK ICTOTOX 1 B yMOBax CHUJIBHOIO
CTpaxy, HalpuKJaj Mif 4dac ob6CayroByBaHHS
arperary, Tikalouu B 6e3neyHe Miclie, BTpayae
KOHTPOJIb HaJl CBOEK IMOBEAIHKOK Ta MOXKe

BMNAJKOBO 3aBJaTH WIKOJAW CBOIM MaJilOKaM,
3aTONTYIOYM iX ab0o HacTynarwyd Ha HUX. Ase
3aBJAKM 3axXUILIEHOMY THI3JIBJK WIIAaHCU Ha
BMXKMBaHHSA Y MaJIOKIB 3HAYHO MMiJBULLYIOTHCA.
3araJjioM, BJIALUTYBAaHHA MAaTOYHUKA € MOTYX-
HMM 4YUHHUKOM OTPUMaHHA  3J0pOBOr0
MOKOJIIHHA KPOJIUKIB.

Puc. 16. IToaorosi Biaciku
19
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Ha migcraBi aHasizy paHux, npejcras-
JIeHUX y Tabsinni 1, 1o BKJIIOYA€E pe3yJbTaTH
cnocTepexxeHb 3a 100 KpoIMKaMu I'ATU Pi3HUX
1opij, NpoBeJleHUX y rocroAapcrBax, 3aCToCo-
BYIOYH pi3Hi TexHOJI0Til (peTpo, TEXHO Ta €KO),
BapTO BiJI3HA4YWTH, WO B nepiog 3 30-ro no
90-ro gHS cnocTepiraBcsi iHTEHCUBHUM NPUPICT
Macu y KpOJIMKIB, 10 OyJM BUpOLleHi 3a
JOTIOMOTOI0 TEXHO-KpOJIIBHULTBA, y IOPIiB-
HAHHI 3 peTpo- Ta €eKO-KpOJIiBHULTBOM. B
cepeiHbOMY, Ha 120-1 leHb, KPOJIMKH, 1110 OYJIU
niAJaHi MeJUYHUM MaHiny/asuisaM, Habpaau
Macy 6inblly, HK B HaTypaJbHOMY BHUPOILY-

BaHHI Ta peTpo-KpoJsiBHULTBI. lle cBigYuTH
npo epeKTHUBHICTb BUKOPHUCTAHHA MeJUYHUX
METO/IB JJ11 CTUMYJIALI] pOCTYy TBApHH.

OfHak, NpUpPICT Mach y TEXHO-KPOJIiB-
HUITBI, IKUHA CTAaHOBUTbL Bcboro 50 rpamis,
Bifjo6paxkae ePeKTHUBHICTb BUKOPUCTAHHSA
nigxoAy eko-TexHoJioril. He3Bakarouu He3Ha-
YHUM TMPUPICT MaCH TEeXHO-KpPOJIMKA, €Ko-
KpOJIIBHULITBO MiJTBEP/)KYE CBOK e(pEeKTHUB-
HiCTh Ta MOXJIHMBICTb AOCATHEHHS CTiHKOIO
pOCTy Ta yTPUMaHHS KPOJIMKIB 6€3 BUKOPHUC-
TaHH{ WTYYHUX JOMIHTOBUX 3aC00iB.

Tabauys 1
Auramika »KHBOT MACH KPOAHKIB 32 Pi3HHX TeXHOAOTIH BupormyBanmsa (X L S} ), T
(Kotsubenko, 2013)
. E Bik, AmiB
2
S ITopoan
Z P 1 30 60 90 120
($)
=
Biani BeaeteHp 58+0,2 536+0,3 1340+0,5™ 2000+0,5" 2901+2,1*
Cipuii BeaeTeHb 48+0,1* 493+0,2° 1232+0,4* 1940+0,7* 3005+2,8™
B | Cpibascruii 44+0,3* 507+0,2" 1290+0,6 1990+0,8 3015+2,2"
S
< | HoBo3eaaHachka
© . 53+0,2 485+0,2" 1380+0,3" 2150+1,0 3045+2,3"
% Oiaa
T | BeabriiicbKuin
Q 74+40,3" 694+0,5"* 1690+0,4™* 3005+1,1" 4505+3,0
%" BeaeTeHb
& | Y cepearbomy 5610,4 54310,3 138610,4 2217+1,1 329443,2
Bianit BeaeTeHb 61+0,2 549+0,3 1650+0,5* 232040,6 3258+2,2"
{93 Cipuii BeaeTeHb 49+0,2* 510+0,4* 1541+0,4* 241040,7* 3320+1,8*
g | Cpibascruit 46+0,3" 520+0,2" 1605+0,6 2684+0,8 3390+2,0
& | Hososeaanachka . " " .
= . 54+0,2 530+0,2 1803+0,6 2932+1,0 3410+2,3
o | Giaa
2 - .
1 beavrirvicekuit
Q 75+0,3"* 698+0,5" 1902+0,5™* 3245+1,1" 4605+3,6"*
% BeaeTeHb
F | V cepeannomy 58+0,4 561+0,3 1700+0,5 2738+1,1 359613,1
bBianii BeaeteHn 62+0,2 542+0,3 1450+0,5™ 2200+0,6" 3195+2,2"
Cipuii BeaeTeHb 54+0,2* 501+0,4* 1444+0,4" 2256+0,7* 3280+1,8"
Cpibasicrmit 49+0,3* 515+0,2" 1505+0,6 231140,8 330042,0
'g Hososeaanacoka . " " .
9 . 59+0,2 499+0,2 1500+0,6 2650+1,0 3358+2,3
¢ | Giaa
% beaprivicekui
= 77+0,3"* 696+0,5" 1756+0,5™* 3205+1,1"* 4598+3,5
g BeZeTeHb
|V cepeaubomy 60+0,4 550+0,3 1531+0,5 2524+1,2 3546+3,2

IIpumimxka: * - P<0,05; * — P<0,01; ™ — P<0,001
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TakuM 4YUHOM, €KO-KpOJIIBHULITBO BUAB-
JIAETCA TNEpPCHEeKTUBHOKW  aJIbTePHATHUBOIO
BUPOIYBaHHSA  KpOJIMKIB,  3abe3nevyyr4u
CTIMKMM MNpPUPICT Macu TBAapUH Ta BUCOKY
AKICTb NPOAYKLil, NPpU LIbOMY AOTPUMYIOYHUCH
INPUHLMUIIIB €KOJIOTIYHOI AKOCTI NpoAyKIii,
eTUYHUX acleKTiB Ta J,060po0yTy TBapUH.

Konro6enko I".A. (Kotsubenko, 2013)
HaroJIOLIye Ha 3HAYHUX BIAMIHHOCTAX MIX
CTPYKTYpOoro i (QYHKUIOHAJbHICTIO TMeYiHKHU
TBapuH, #AKi BUpPOLLyBaJMUCA 3a PI3HUMHU
TeXHOJIOTiAMU. BupollyBaHHA KpOJIMKIB 3a
TEeXHOJIOTIAMHU TEeXHO-KPOJIIBHULITBA Ta PETPO-

KpOJIIBHULITBA CYNPOBOKYETbCA 3MIHAMU B
NeyiHIi, MOB’A3aHUMH 3 MOPYIIEHHSIM OOMiHY
pe4oBUH. HaTtomicTb Ha ricTto3pisi nediHKH
KpOJi, BUPOLLEHOTO 3a €KO-TEXHOJIOTIE
(puc. 17) cnocTepiraeTbcs 3aBepIlEHICTb POCTY
renaTonMTIiB, W0 MOSCHKETHLCA MiJBUIIEHHUM
piBHEM  CKOPOCTHUIJIOCTI, fKOMY  CIIpU{E
BMIIleBKa3aHa TexHoJiorisg. KiuiTHHH mnediHku
6i/1b1I HAlIOBHEHI IJIIKOTEHOM y MOPiBHSHHI i3
3pa3KaMU TiCTO3pi3iB MEYiHKKU KPOJIiB iHIIUX
TEeXHOJIOTI BUPOILYBaHHS, IO BKa3ye Ha
3HAaYHUM NOTeHLjiaJ pocTy Ta 306iJblIeHHS
M’'sicHoi npoaykTuBHOCTI (Kotsubenko, 2013).

Puc. 17. TI'icTo3pis nediHKH KPOAMKA: €KO-KPOAIBHUIITBA
(Kotsubenko, 2013)

[Ii pe3ysbTaTU MiAKPECJAIOOTH IlepeBaru
BUKOPHUCTAHHA €KO-TeXHOJIOTii BUpPOILyBaHHA
KPOJIMKIB. A/l>)xe 3a6e3ne4yeHHS ONTUMaJIbHUX
YyMOB JJid POCTY Ta PO3BUTKY OpraHizMmy
KpOJIMKa CIIpUSIE MOT0 3/10pOB’I0 Ta MiZiBULILYE
NPOAYKTUBHICTb. [HTEHCHBHEe HAKONWYEHHA
[JIIKOTEHY B KJIITHHAX NEeYiHKU CBIAYUTH IO
BUCOKY eHepreTUYHy aKTUBHICTb OpraHiamy ta
JIOT'0 TOTOBHICTD J10 NOJAJIBLIOIO POCTY.

BucuoBxu

BUKOpHCTaHHA TyYMaHHUX TeXHOJIOTIN
yTPUMaHHS KPOJIMKIB, 30KpeMa eKO-TeXHOJIOTil
BUpollyBaHHs Big Rabbax Technology, €
epeKTUBHMM Ta €TUYHO NPUMWHATHUM MiAXo-
JIOM Uil po3BeJleHHA KpoJiiB. EKo-TexHoJiorid
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3abe3nevye HaMkpalli yMOBU [Jisi PO3BUTKY
OpraHiaMy KpOJIUKIB B HEBOJI, CHPUAKYU
IXHbOMY 3/10POB’10.

Y mnopiBHAHHI 3 TEXHO-KPOJIIBHUIITBOM
eKO-TeXHOJIOTil Ma€ mepeBary y 306epexXeHHi
$i3MYHOTrO Ta NCUXOJIOTIYHOTrO CTAHY KPOJIMKIB.
BapTo Bi3HAaYUTH, L0 TEXHOJIOTIA TeXHO-
KpOJIIBHULITBA MA€ IepeBary y BHUPOILLYBaHi
KpOJIMKIB CTOCOBHO Ojiep>KaHHS 6i/bIol Macu
(Ha 50 rpamiB 6isblue), aje 3 3HAYHUM
HeJI0JIiIKOM — XBOPOOJIMBUM OPraHi3MOM.

TakuM 4YWHOM, BUpOILYBAaHHA KpOJiB
€TUYHO MNPUUHATHUMHU MeTOJaMH He Julle
3abe3neuyye A06poOYT TBapuH, aje U
JIeMOHCTPY€E CBOX BUPOOHHUYY JOLiJIbHICTB, 1110
€ 0COOJIMBO aKTyaJIbHUM Yy CY4aCHOMY
roCroZapCbKOMy CepeOBUIILL.
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AHOTALIA

AMoHidikyBasbHI 6akTepii IPYHTY BifirpaioTb BaKJUBY POJib fIK y CTBOPEHHI yMOB [Js Mepebiry mpoiecy
MiKpo6HOI Kopo3ii, Tak i y camoMy npoteci kopo3ii MeTasiB. Bucoki aHTu6akTepiaibHi B1acTUBOCTI 3a MeToA0M AUdy3ii
y arap MposIBJSIOTbH CcHoayku 6,7,89-tetparigpo-5H-[1,2,4]tpuasono[4,3-a]lazeniny 3 4YeTBEPTUHHUM aTOMOM
Hitporeny. OuinnTu MiHiMaJbHY aHTH6AKTEpiaAbHy KOHIEHTPALiI0 CHOJIYK J03BOJISIE METO/, CEPITHOTO pO3BeeHHS
CIOJIYK y PiIKOMY TOKUBHOMY CepelOBHUIL.

MeTa po6OTH - AOCJiPKEHHSI YYTJHUBOCTI aMOHipiKyBaJbHUX GaKTepild, BULiJeHUX 3 pepochepu IpyHTY, 40
JesIKUX NMOXiAHUX 6,7,8,9-TeTparifpo-5H-[1,2,4]Tpuasosno[4,3-a]a3emniny 3a MeTO/J0M PO3Be/iEHb.

Po6oTy 3zilicHIOBa/IM 3arajJbHONPUNUHATUM Yy MikpobioJiorii MeToaoM cepiiHUX pO3BeZileHb 3 BUKOPUCTAHHAM
4-n060Bo0i acouiaTUBHOI KyJbTYpH aMoHipiKyBaJlbHUX 6aKTepill, BUJijJeHOl paHille 3 MiKpoGHOro yrpynoBaHHS
depocdepu cranbHOI TpyOH, 10 KopoAayBaja. [lepeBakaroui npeAcTaBHUKMU acoujauii — Bacillus simplex ChNPU F1,
Fictibacillns sp. CANPU ZVB1, Streptomyces gardneri CANPU F3, Streptomyces canns NUChC F2. CepeioBULlleM KyJ/IbTHBYBaHHSA OyB
M’'sICO-NIENTOHHUM OYJIbHOH; TeMIlepaTypa KyJbTUBYBaHHS cTaHoBuWJA 29 + 2 2C. Jloc/aimKyBaHi CHONIYKHA - GpoMiz
3-aHisiHOMeTHJI-1-[2-0KCO-2-(4-x/10podeHin)eTnn]-6,7,8,9-teTparigpo-5H-[1,2,4] Tpuasosno[4,5-a]azemninito, 6Gpomin
1-[2-0kco-2-(4-xn0podeHin)etusn]-3-(4-ToayinuHomeTunn)-6,7,8,9-tetparigpo-5H-[1,2,4] tpuasoso[4,3-a]azeniHito,
6pomif 1-(2-okco-2-deninernn)-3-(4-ronyinuHomernn)-6,7,8,9-tetparigpo-5H-[1,2,4] Tpuasoso[4,5-a]azeniuniro.

HaykoBa HOBHM3HA - MEeTO/J|OM pO3BeJleHb JOC/IiI)KEeHO YyTJAUBICTb aMOHibiKyBa/bHUX 6aKTepill, BUAiIeHUX 3
depocdepu rpyHTy, A0 JAesAKUX MOXiAHUX 6,7,8,9-TeTparigpo-5H-[1,2,4]Tprazoso[4,3-alaseniny, 110 YTOYHIOE
aHTUOaKTepia/ibHi BJACTUBOCTI CIIOJIYK, a caMe IX MiHiMaJIbHY iHTi6YI04y KOHIIEH Tpallilo.

BHUCHOBKM - KyJbTypa aMOHiQiKyBaJIbHUX OaKTepid dyT/JMBa IIOJA0 JOCHiIIKYBaHUX YeTBEPTHHHUX
Tpua3oJioa3eniHieBUX cosieH, ski y koHueHTpaniax 10,3-123,5 MKr/mJ nposiBUIMd 6akTepiocTaTU4YHi BJIACTHUBOCTI.
Hait6inbmy yyTiauBicTh BigMideHo mogo crnosayku Il (6pomin 1-[2-okco-2-(4-xnopodenin)etun]-3-(4-TonyiguHo-
mMeTu1)-6,7,8,9-Tetparigpo-5H-[1,2,4] Tpuasoso[4,3-alaseninio), MiHiManbHOIO iHTiOyHOYOI0 KOHIIEHTpAIL€ SKOI €
10,3 Mkr/mJ1. [lofanbliio NepcrneKTUBO € BU3HAYEHHS MiHiMasbHOI 6aKTepULU/AHOI KOHIleHTpalil YeTBepTHHHUX
TpuasoJioa3eniHieBUX coJjiel, 30KpeMa, W L[0A0 IHIIUX eKoJsoro-¢iziosoriyHux rpyn 6akTepiil — areHTiB MiKpOGHO
IHAyKOBaHOI KOpO3il.

Kino4oBi cioBa: aMoHipikyBasibHI GaKkTepii, MeToJ, po3BeeHb, MiKpOOHO iHAYKOBaHa KOpo3isi, MiHiMa/bHa
iHribyroya KOHIeHTpallis, moXiJHi 6,7,8,9-TeTparigpo-5H-[1,2,4]Tpuasoso[4,3-aJasemniny
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ABSTRACT

Soil ammonifying bacteria play an important role both in creating conditions for the course of the microbial
corrosion process and in the metal corrosion process itself. Compounds of 6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-
aJazepine, with quaternary nitrogen exhibit high antibacterial properties by the agar diffusion method. The method of
serial dilution of compounds in a liquid nutrient medium allows to estimate the minimum antibacterial concentration of
compounds.

The aim of the study was to study the sensitivity of ammonifying bacteria isolated from the soil ferrosphere to
some derivatives of 6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine using the dilution method.

The study was carried out by the method of serial dilutions generally accepted in microbiology using a 4-day
associative culture of ammonifying bacteria previously isolated from the microbial community of the ferrosphere of a
corroding steel pipe. The predominant representatives of the association were Bacilius simplex- CANPU F1, Fictibacillus sp.
ChNPU ZVB1, Streptomyces gardneri CANPU F3, Streptomyces canus NUChC F2. The culture medium was meat-peptone broth; the
cultivation temperature was 29 + 2 2C. The studied compounds - bromide 3-anilinomethyl-1-[2-(4-chlorophenyl)-2-
oxoethyl]-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,5-a]azepinium, bromide 1-[2-(4-chlorophenyl)-2-oxoethyl]-3-(4-
tolylaminomethyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepinium, bromide 1-(2-oxo-2-phenylethyl)-3-(4-tolui-
dinomethyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,5- a]azepinium.

Scientific novelty - the sensitivity of ammonifying bacteria isolated from the soil ferrosphere to some derivatives
of 6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine was investigated using the dilution method, which clarifies the
antibacterial properties of the compounds, namely their minimum inhibitory concentration.

Conclusions - the culture of ammonifying bacteria is sensitive to the studied quaternary triazoloazepine salts,
which in concentrations of 10.3-123.5 pg/mL showed bacteriostatic properties. The highest sensitivity was noted for
compound II (bromide 1-[2-(4-chlorophenyl)-2-oxoethyl]-3-(4-tolylaminomethyl)-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo
[4,3-a]azepinium, the minimum inhibitory concentration of which is 10.3 pg/mL. A further perspective is the
determination of the minimum bactericidal concentration of quaternary triazoloazepine salts, in particular, in relation to
other ecological and physiological groups of bacteria - agents of microbiologically influenced corrosion.

Key words: ammonifying bacteria, dilution method, microbiologically influenced corrosion, minimum inhibitory
concentration, 6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepine derivatives

ITocranoBKa IpobOAeMU

MikpoopraHiaMu TIpPYHTy € YHHHHUKOM Psendomonas — aernginosa, — P. herbicola, — P. fluorescens,
MiKpo6bHO  iHAyKoBaHOi  koposil  (MIK) P. resinovorans, — Bacillus  mesentericus  (B. subtilis)
(Andreyuk et al., 2005). Cepen npe/JCcTaBHUKIB (Andreyuk et al., 2005). [IpeacTaBHUKH poAy
KOPO3iMHO aKTHUBHHUX €KO0JIOT0-di3io/oriyHux Bacillus po3risafaTbca AK aKTUBHI YYaCHUKH
rpyn ¢epocdepu (30HU I'PYHTY, 1[0 KOHTAKTYE bionowkomkeHHsa MartepianiB (Tkachuk &
3 TMoBepxHew MeTany, i Je ¢GopMyeThCs Zelena, 2021b). Ik BifoMo MikpoopraHiaMu mij
KOpPO3illHO aKTHUBHEe MiKpoOHe YyrpynoBaHHs) 4ac pocCcTy Ta pO3BUTKY 3JaTHI BHUALIATH
aKTUBHO JOCJI[DKYIOTbCA fK JITOTpOoOHI opraHiyHi Ta HeOopraHi4yHi KHMCJIOTH, a TaKOX
cysibdaTBigHOBAIOBaNbHI 6akTepii (Zhang et niny HU3KYy ¢epMeHTiB. PO3YMHM KHUCJIOT
al, 2015; Telegdi et al, 2017), Tak i BUCTYINAlOThb $fK arpecuBHi cepejoBUIA Y
retepoTpodHi 6akTepii (Gu, 2014; Telegdi et al., MexaHi3Mi  6iOMOLIKOJXXeHHA  i30/ALiHHUX
2017), cepej, IKMX Ha yBary 3ac/JyroByHOTb MmarepianiB (Andreyuk et al, 2005). Takum
amoHidikyBasbHi 6akTepil (AB) (Tkachuk & YMHOM, aMOHiQikyBasibHi 6akTepii TI'pyHTY

Zelena, 2021a; Tkachuk et al, 2022). BiZlirpaloTh BaXKJIMBY POJIb SIK Y CTBOPEHHI YMOB
AMoHidikyBanbHI 6akTepil IPOAYKYIOTh 3HAYHY JIIS Tlepebiry npolecy Mikpo6HOi Kopo3sii, Tak i
KIJIbKICTh  ek3o0moJiiMepiB i 3a6e3me4yyroThb y caMOMYy IpolLeci Kopo3il MmeTaJtiB.

CTBOpPEHHS1 aHaepoOHUX YMOB Ha MeTali, Panime 6yJsio moka3aHO BUCOKI aHTH-
COPUSATJIMBUX JJisl TOAAJBUIOTO PO3BUTKY 6akTepia/sbHi BJIACTUBOCTI 1040 CyJabdaT-
iHmux rpyn 6akrtepiii (Costerton et al., 1995; BiJHOBJIIOBaJIbLHUX Ta  aMOHiQiKyBaJbHUX

James et al, 1995; Pilyashenko-Novokhatny, OakTepil, BUAieHUX 3 Ppepocdhepu I'PYHTY, Y
2000; Purish & Asaulenko, 2007). 3a gaHuMu cnonyk  [1,2,4]tpuasono[4,5-a]a3zeninito 3
JIOCJIiIHUKIB Ha OJIIMEPHHUX, M0J1ieTUJIEHOBUX i yeTBepTUHHUM HiTporeHom (Mykhalchenko et
NOJIiBiHIIXJIOPUAHUX TOKPUTTSX BUSABJISIOTHCSA al.,, 2007; Musienko et al., 2008; Tkachuk &
OakTepil TakKMX  TAaKCOHOMIYHHUX  TpyI: Demchenko, 2010). I[Ipy uboMy aHTUMIKpPOOHI

BJIACTUBOCTi CHOJIYK-NepPCIEKTUBHUX OaKTepHU
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nuzaie MIK 6yno ouiHeHO 3a [A0MOMOrol0
Metony aAudy3ii y arap. B Tou ke yac B
NpPaKTHLi BU3HAYEHHS aHTUMIKpPOOGHMX BJac-
THUBOCTEM LIMPOKO BUKOPUCTOBYETHCH M METOJ,
CEepiHOTO pO3BeJieHHA CIOJYK y piAKOMY
NO0XKUBHOMY CepeJioBUILi, SAKUH [03BOJISIE
OLLIHUTHU MiHiMa/bHy  aHTHUOaKTepiaJlbHY
KOHIleHTpauito cnouayk (Balouiri et al.,, 2016).
ToMmy wmenow fanoi poboTH OyJio AOCHIAKEHHS
YYTJMUBOCTI  aMOHiQiKyBaJIbHUX  06aKTepiH,
BUJliJIeHUX 3 Qepocdepu IPyHTY, [0 AeAKUX
noxigHux 6,7,8,9-rerpariapo-5H-[1,2,4] Tpruasosio
[4,3-a]azeniHy 3a MeTOZ0M pO3BE/IEHD.

Marepiaau Ta METOAM AOCAIAYKEHHSA

Y pocaippkeHHI BUKOpUCTaNu 4-7060BYy
acouiaTuBHY KyJabTypy AD, BuAijleHy Hamu
paHiuie 3 MiKpOOGHOTO yrpynoBaHHA
depocdepu cranbHOI TpyOH, 10 KOpOAyBasa
(Tkachuk & Zelena, 2021a; Tkachuk et al,
2022). IlepeBakaroui npeICTaBHUKHU acoljialii -
Bacillus simplexx CANPU F1, Fictibacillus sp. ChNPU
ZVB1, Streptomyces gardneri CANPU F3, Streptomyces
canus NUChC F2 (Tkachuk & Zelena, 2021a;
Tkachuk et al., 2022). [ToyaTKkoBa 4YMCeNbHICTb
6akTepin CTaHOBUJIA 105 kiTuH/1 ML
BakTepii BupollyBaju y M’sICO-IENTOHHOMY
oysbiioHi (MIIB) 3a TeMnepatypu 29 + 2 °C.

JocnifpKyBasiy 4YeTBEPTHUHHI  CIOJYKH
TPHUA30J/10a3€MiHio, XIMIYHI CTPYKTYpH AKHUX
HaBeJleHo y Tabsauni 1.

Tabauys 1
XiMiuHiI CTPYKTYpH YE€TBEPTUHHUX TPUA30A0A3€IiHIEBUX COAEH
YmoBHe
Crpykrypa Ha3ssa
IIO3HAYCHHA pr
I Cl Bpowmiz 3-aHiniHomMeTHs-1-[2-0KCO-2-
o (4-xnopodenin)etun]-6,7,8,9-tetTparigpo-
5H-[1,2,4]Tpuasosno[4,5-a]azeniniro
+
NN
2;N
NH Br
11 Cl Bpowmiz 1-[2-okco-2-(4-xnopodenin) etun]-
0 3-(4-TonyiguHomeTnn)-6,7,8,
O\ 9-teTpariapo-5H-[1,2,4]Tpuazosio

N t . .

NN [4,3-a]azemniHito
=N

2N/H Br~

H;C
111 Bpowmiz 1-(2-okco-2-deninerun)-
o) 3-(4-tonyiguHomeTun)-6,7,8,9-teTparigpo-5H-
O\ [1,2,4]Tpuazonol4,5-alazemniniro
+
NN
=N
NH Br—
H;C
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Crosiyky TpuasoJia3eniHilo po3BOSUIN Y
MIIb 3a cxemow, HaBeJeHOW Ha puc.1l, 3
OTPUMaHHAM KOHIIEHTpalild MNOXiAHUX Y
BiamoBigHUX mnpobipkax (Mkr/mia): 1) 123,5;
2)61,7;3) 10,3;4) 1,7; 5) 0,3.

Bu3HayeHHS YMCEeJNbHOCTI 6aKTepi micis
inky6arnii (3 mo6bu) y MIIb 3 BianmoBigHuUM
pO3BeIEHHAM CHOJYK 3/iMCHIOBAJd METO/I0M

FPAaHUYHUX [JeCATUKPATHUX pO3BeJeHb IpHU
BUCiBI po3BefieHb y crepuabHui MIIB. [lpu
06po6Li AaHUX BUKOPUCTAJIM METOAU MaTe-
MaTU4YHOI CTAaTUCTUKU. YUCEJBHICTb MIiKpoO-
OpraHi3MiB y pifKUX NOXHUBHUX CepesOBUILAX
BU3HaAYyaJIv 3a J0NOMOTo0 Tabaunb Mak-Kpeni
(McCready, 1918).

0,1 mn 3 M 1ma 1mMa 1ma 1M
i —
( — 1Y Y ( N AT/
v y \ vV ]
v
PEMOBHHA| 8 M
1%
MITB o . .
3 mn MIIB MIIB MIIB
MIIB
S 7N\ <N s\ J J \ J
Buxdgumit
pO34HH 1 2 3 4 5
CIOJIYKH

Puc. 1. Cxema po3BeasenHs crioayk y MITB: Buxiauwuii po3unH pe4yoBUHHU —
1%-Hauit cimproBuUii po3unH BiAlIOBiAHOI peyoBunu; 1 — 123,5 mxr/ma; 2 — 61,7 MKr/Ma;
3 -10,3 mxr/ma; 4 — 1,7 mxr/ma; 5 — 0,3 mxr/ma

PesyabTaTH AOCAIAJKEHHA

PesysbTaTu fociifxeHHs 4yTaMBoCTi Ab
0 J[OCJI[PKYBaHUX  MOXiAHUX  METOJ0M
po3BeJileHb IpeJCTaBJeHO Ha puC. 2-5 Ta y
Tabs. 2. BcraHoBiaeHO, WO y pigkomy
cepeZlOBUILLI HU3bKI KOHUEHTpauil CHooJaykK
MalTh aHTUOakTepiasibHy Aito Ha AB. Tak,

BiiMIYeHO 3HAa4yHy pI3HULNIO Yy Bi3yaJbHUX
O3HaKax pO3BUTKy OakTepid y mnpobipkax 3
BiAIOBIJHUMHU KOHLIeHTpaLiaMu CIIOJIYK
NOPIBHAAHO 3 KOHTPOJIEM KyJbTypU Ta
npo6ipkaMu 3 eTUJIOBUM CIUPTOM, B3ITUM JJI1
NPUTOTYBaHHS PO34YHHIB (puc. 2-5, Tab.1. 2).

Puc. 2. Uyrausictes AB moao eTmaoBoro cnupry:
1-123,5 mxr/ma; 2 — 61,7 mxr/ma; 3 — 10,3 mxr/ma; 4 — 1,7 mxr/ma; 5 — 0,3 Mxr/ma
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Puc. 3. Uyrausicte AbB moao pedyosunu I:
1-123,5 mxr/ma; 2 — 61,7 mxr/ma; 3 — 10,3 mxr/ma; 4 — 1,7 mxr/ma; 5 — 0,3 Mxr/ma

Puc. 4. Uyrausicts AB moao pevoBunu II:
1-123,5 mxr/ma; 2 — 61,7 mxr/ma; 3 — 10,3 mxr/ma; 4 — 1,7 mxr/ma; 5 — 0,3 mr/ma

perBn

Puc. 5. Uyrausicts AB moao peuosunu III:
1-123,5 mxr/ma; 2 — 61,7 mxr/ma; 3 — 10,3 mxr/ma; 4 — 1,7 mxr/ma; 5 — 0,3 Mxr/ma

Tabauys 2

BizyaabHi 03HaKH pO3BUTKY aMOHi(iKyBaABHHUX OakTepiid
3a MPUCYTHOCTI noxiAHux 6,7,8,9-rerpariapo-5H-[1,2,4] rpnasoao[4,3-a]azeniny

> Howmep mipobipku 3 BiAIIOBIAHOFO KOHIIEHTPAIEF0 CLIOAYKH (MKI'/MA)
>
4
g 1 (123,5) 2 (61,7) 3 (10,3) 4 (1,7) 5 (0,3)
O
I — + + + +
I — — + + +
11T — + + + +

ITpumirka: — — MIIDB npo3opuii, He3HAYHUI 0CaA;
+ — caabka xasamyrHicTe MIIB, He3HAUHUIT OCaA;

+ — MIIDB xaaramyTHUIA, € OCaA.
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BigyasibHi 03HaKu pO3BUTKY KyJibTypu Ab
3a NPUCYTHOCTI  JOCHIIKYBAaHUX  CIIOJIYK
NOoKa3aJd HaMOIblly YYTJUBICTb 6aKTepik
mogo crnoayku Il (puc. 2-5, Taba. 2). Tak, 3a
KOoHLeHTpani 123,5 Mkr/ma Tta 61,7 MKr/mia
KasiamyTHicTb MIIB cinabka, € He3HAYHUH Ocaj
(puc. 4, Tabus. 2). Taki 03HaKH MOXYTb BKa3sy-
BaTHM sIK Ha 3arubesib 6akTepii, Tak i Ha
NpUTHiYeHHA IX pOo3BUTKY. [IpoBeaeHe mocuif-
KEHHSl 3 BHU3HAY€HHA 4YHCeJbHOCTI OakTepii
nokasaJjio, 1o crnoJiyka Il nposiBsisie 6aktepio-
CTaTHUYHY Ji10 3a KOHUeHTpauii 123,5 MKr/ma
Ta 61,7 MKr/MJ1 — 6aKTepil He 3arkHyJy, aje ix
3HAYHO MeHlle, HiXk B KOHTpoJi — 1,9-2,7 x 101
Ta 1,2 x 107 kaiTUH/MJ  BignoBigHO. AHTH-
MiKpoOHi (6akTepiocTaTH4yHi) BJIACTUBOCTI
cionyku Il BigMideHO 1 3a KOHLeHTpauil
10,3 Mmxr/ma. Ilpy nboMy uucenbHicTb AB
ctaHoBusa 4,9 x 10% kiaiTUH/MJ, 1[0 MeHIle,
HiXK y KOHTpOJIi, y 245 pa3ziB. OTke, MiHiMa/ibHa
iHribyroya KoHUeHTpauis crnoayku II crano-
BUTHb 10,3 MKr/mu1.

AMoHidikyBanbHi 6akTepii BUSBHUJIHCH
yyTJAUBUMH i 70 ciostyK | 1 11l 3a koHLeHTpanin
123,5Ta 61,7 Mmxkr/ma (puc. 3 Ta 5, Tab6.. 2). Tak,
3a KoHIeHTpauii 123,5 MKr/mMj 4ucesbHICTb
6akTepiil cTaHOBUJIA, BianoBigHo, 1,7 x 101 Ta
2,6 x 101 griTuH/Ma, o B 4 x 105 - 7 x 105
pa3iB MeHllle, Hi>K Y KOHTPOJIi. 3a KOHLIeHTpaLil
61,7 MKr/MJ1 UMCeJIbHICTb 6aKTepill cTaHOBUIIA
2,8 x 102 kniTuH/™Ma (cnoayka I) ta 3,2 x 102
kJ1iTUH/MA (cniosyka III). Ane 3a koHLLEeHTpaii
10,3 MKr/MJj1 aHTUMIKpPOOHUX BJIAaCTUBOCTEN y
cnoayk | ta Il He 3adikcoBaHO, OCKiJIbKHU
4YHCeJIbHICTh 6aKTepiil 6yJia Ha piBHI KOHTPOJIO
(1,7 x 107 knituv/ma1).  OTKe, MiHiMaJibHa
iHribyroya koHueHTpauifa crnoayk [ Ta Il
CTaHOBUTH 61,7 MKT /M.

MexaHi3zm GionuaHOI aKTHUBHOCTI
YeTBEPTUHHUX CIOJYK MOXKHa KjaacudikyBaTH
3a ix Tunom (Nadagouda et al, 2022).
B3aeM03B’A30Kk MiX XiMIiYHUMH CTPYKTypamu
YeTBEPTUHHHUX CIOJYK Ta iX aHTUMiKpPOOHOIO
AKTUBHICTIO BpPaxXoOBYE rifpo¢do6HicTB,
JIOBXXKHUHY aJIKiJIbHOTO JiaHLtora tomo (Zhao et
al, 2008; Li et al, 2018; Liu et al, 2019).
AHTHOaKTepiabHUI MexaHi3M MOHOMEpPHHUX
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YeTBEepTUHHUX COJIeHM IMOJIATAE B TOMYy, W10
CIOJIYKU a/iCOPOYIOThCS Ha KJIITUHHIN CTiHLI
6akTepiil i npoHUKarTh Kpi3b Hel (Tischer et
al., 2012), pearytoTb 3 JjinigaMyd abo 6isikamMu
KJITHHHOI ~ MeMOpaHH, BHACJiJ0OK  4oro
BiZ10yBa€TbCS Je30praHisallis CTpYKTyp i BUTIK
HU3bKOMOJIEKYJIIPHUX KOMIIOHEHTIB. BinoyBa-
€TbCA JII3UC KJITUHHOI CTiHKM Ta IIOBHA
Jle30pieHTalisl CTPYKTypH KJITUHM (Tischer et
al, 2012). Hapasi € mnoBigomM/sieHHs 3B’I3Ky
aHTHOaKTepiaJbHOI AKTUBHOCTI 4YeTBEpPTHH-
HUX CIIOJIYK Ta JOBXWHU aJIKIJIBHOIO JIQHIIIOTa.
Halikpamy aHTuGakTepiaJibHy aKTHUBHICTb
NIPOABJIAJIU CIIOJYKHU 3 JOBXKHUHOI BYTJIEL|€BOTO
jganntora 10-16 (Buffet-Bataillon et al.,, 2001).
/luMepHi 4YeTBEPTUHHI CIIOJIyKU [IeMOHCTPYIOTh
LIMPLY AKTUBHICTb 1 HWX4Yy MiHIMaJbHY
iHribyro4y KOHLIEHTpalilo, Hi>K MOHOMEpHi.
JlocnifHUKY BBa)KalThb, 110 MexXaHi3M Ail
JAUMEPHUX YEeTBEPTUHHHUX CIIOJNYK IMOJIATAE Yy
3aMiHi 10HIB MarHiro, NPUCYTHIX y 30BHILIHIX
YacTHHAX KJITUHHOI MeMOpaHM, Ha YaCTUHKHU
II0BEepPXHEBO-aKTMBHOI pe4yoBUHHU. BHaciigok
YTBOPIOIOTHCS TOPOKHU Ta OyJ/ibOAlIKKU (OCKIJIbKU
pO3Mip 4eTBEPTUHHUX CHOJIYK OiJIbIIMN, HiXK
ioHiB Mardiio), B pe3ysbTaTi 4Oro NpPUTrHi-
YyIOTbCS JUXaJbHiI pepMeHTH Ta iHIIi KOMIIO-
HeHTH MeMbpaHu (Nadagouda et al., 2022).

BucaoBxu

TakuM YMHOM, KyJbTypa aMoOHiQiKy-
BaJIbHUX GaKTepill 4yT/IMBa A0 JOCIIJKYBaHUX
YeTBEPTUHHUX TPHUA30JI0a3€NiHIEBUX COJIEH,
[Ki y KoHlleHTpauisax 10,3-123,5 Mkr/mu npos-
BUWJIM GaKTepioCTaTU4HI BJaCTUBOCTI. Halbinbiry
YYTJUBICTh BiAMiY€HO 1110/10 CIIOJYKH OGpOMiz
1-[2-okco-2-(4-xnopodeHin)eTnn]-3-(4-Touy-
inuHoMeTun)-6,7,8,9-TeTparigpo-5H-[1,2,4]
TpuaszoJio[4,3-alaseniHiio, MiHiMasbHOWO iHTi-
Oyrouor KoHIeHTpaliew sikoi € 10,3 MKr/mu.
[lojanplio MepcrneKTUBOW € BU3HAYEHHHA
MiHiMa/ibHOI GaKTepULMJHOI KOHIleHTpalil
YeTBEPTUHHUX TPHUA30JI0a3€NiHIEBUX COJIEH,
30KpeMa, W 10J0 IHIIMX eKoJioro-¢disio-
JIOTIYHUX TPyl OakTepid - areHTiB MiKpOOHO
IHZYKOBaHOI KOpO3il.
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ABSTRACT

In recent years, interest in the role of nanoparticles has increased significantly, in particular, their ability to
influence mutagenesis is being studied. Studying the effect of nanoparticles on the functioning of eukaryotes using the
example of a test object Drosophila melanogaster Meigen is used to assess the possible ecological consequences of their
practical use.

The purpose: to investigate the effect of nanoparticles of Titanium, Nickel and Silicon on the features of
development and mutagenesis in D. melanogaster. The object of the study: peculiarities of the development of flies of the
species D. melanogasterline Canton S. The subject of the study: the effect of nanoparticles of Titanium, Nickel and Silicon on
the development of flies of the species D. melanogaster line Canton S.

Methodology. To assess the genetic variability of experimental populations of drosophila, standard methods of
accounting for the dynamics of adaptation were used based on numbers and sex ratios; fertility; statistical methods of
information processing.

The scientific novelty of the work lies in the fact that for the first time the effect of Titanium, Nickel and Silicon
nanoparticles on the occurrence of mutations in D. melanogaster and general biological indicators of animals.

Conclusions. The main requirements for nanoparticles in relation to their use in industry and provenance are:
low or no toxicity, high biocompatibility, the ability to biodegrade or be removed from the body naturally. With the
presence of nanoparticles in the nutrient medium, mutations were observed in flies: reduced wings and a discolored body
and additional antennae and an elongated proboscis. In the second generation, the percentage of mutant individuals
becomes smaller compared to the first generation. This is explained by the induction of repair systems in individuals that
were developing in the presence of the investigated substances. In all recorded cases of mutagenesis, the number of
females is statistically significantly greater than the number of males. When studying the mutational effect of
nanoparticles in the offspring of both generations (F1 and F2), differences in the number of mutant individuals in males
and females under the influence of the same substances are unlikely. Titanium nanoparticles have a more pronounced
mutagenic effect. Taking into account the percentage value of mutations, we can conclude that there is a positive
correlation between the concentration of the studied substances and the quantitative indicators of mutations.

Key words: Drsophila, induced mutations, mutational effect, nanoparticles

AHOTALIA

OcTaHHIMM pOKaMM NOMITHO NMOCHUJIUBCA iHTepec A0 poJi HAHOYAaCTUHOK, 30KpeMa BUBYA€ETLCSA IX BJIACTUBICTb
BIUIMBATH Ha MyTareHe3. BuBueHHs [il HaHOYAaCTUHOK Ha QYHKLIOHYBaHHS €yKapioT Ha MpHUKJIAAI TecT-06’€KTy
Drosgphila melanogaster Meigen BUKOPUCTOBYETbCA JJisl OLIHKM MOMJ/IMBHUX €KOJIOTIYHUX HACJIAKIB 3a IX MPaKTUYHOIO
BUKOPHUCTAHHS.
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MeTa po60TH: [OCAIJUTH BIUIMB HaHOYacTUHOK Tutany, Hikosy Ta Cuiinilo Ha 0cO6GJMBOCTI PO3BUTKY Ta
MyTareHe3 y D. melanggaster. 06’ €KT LOCIZ>KEHHSI: 0COOJIMBOCTI PO3BUTKY MyX BULY D. melanogaster Ninii Canton S. llpeameT
JOCipKeHHA: BIVIMB HAHOYacTUHOK TuTaHy, Hikosy Ta CuiiLito Ha pO3BUTOK MyX BUAY D. melanogaster ninit Canton S.

MeTtoaoaoriss. /[l OIiHKM TeHeTU4YHOI MIiHJMBOCTI eKClepUMeHTaJbHUX MNONyJsdliil  Japo3odinu
BUKOPUCTOBYBaJU CTaHJAApTHI MeTOAU O06JIIKYy JAWHaMiKM NPHUCTOCOBAHOCTI 3a MOKa3HMKAaMM YMUCEJbHOCTI Ta
CHiBBi/HOLIIEHHS 3a CTATTIO; IJIOAFOYOCTI; CTATUCTUYHI METO/I1 ONpalioBaHHs iHpopmalii.

HaykoBa HOBU3Ha PoOOTH IOJISITA€ Y TOMY, 110 BIeplle BUBYEHO BIJIMB HaHOYacTUHOK TuTany, Hikosay Ta
Cuutiniiro Ha BUHUKHEHHS MyTauiil y D. melanogaster Ta 3araapH0610/10T14HI NOKa3HUKHU TBApHH.

BucHoBKkH. OCHOBHUMH BUMOT'aMH /10 HAHOYACTHHOK CTOCOBHO BUKOPUCTAHHS IX ¥ MPOMUCIOBOCTI Ta MpoOyTi
€: HU3bKa ab0 Bi/ICYyTHS TOKCHUYHICTh, BUCOKA OGiOCYyMiCHICTb, 34aTHICTb 10 6ioJerpajallii Yu BUBeJIEHHS 3 OpraHiaMmy
HaTypaJIbHUM LUISAXOM. 32 NPUCYTHOCTI HAHOYACTHHOK Yy MOXXUBHOMY CepefiOBUILI Y MyX CIOCTepirajuch MyTaLii:
penykoBaHi KpuJia i 3He6apBJieHe TiJIO Ta JOAATKOBI aHTEHU i BUJOBXKEHUN X060TOK. Y PYroMy MOKOJIiHHI BiICOTOK
MyTaHTHHUX OCOOMH CTaB MEHUIMM MOPiBHSAHO i3 MepIIuM NOKOJIiHHAM. lle MOsSICHIOEThCS iHAYKIlI€I0 CUCTEM penapaliii y
0COOHWH, sKi MPOXOAMJU PO3BHUTOK 3a MPUCYTHOCTI JOC/IMKyBaHUX PEYOBUH. Y BCiX 3adiKCOBaHUX BUIAJKaX
MyTareHe3y KiJibKiCTb CaMOK CTaTUCTHUYHO JOCTOBipHO 6ijibllla 3a KiJbKicThb camuiB. [Ipy BHBYeHHiI MyTaliliHOTO
BIUIMBY HAHOYACTHUHOK y HAaIIAAKiB 060X mokoJiinb (F1 Ta F2) BigAMiHHOCTI Y1CeIbHOCTI MyTaHTHUX OCOOUH y CaMIIiB Ta
CaMoK 3a [iii 0/JHaKOBUX pPe40BUH He BiporifHi. HaHoyacTuHku Ti MatoTh 6i/b1ll BUpaXKeHy MyTareHHy Aito. BpaxoByrouu
NpOLleHTHEe 3HauyeHHS MyTalild, MOXeMO 3pOOMTH BHCHOBOK INPO MO3UTHUBHY KOpeJsLil0 MK KOHIleHTpali€
JOCJiPKYBaHUX PEYOBUH Ta KiJIbKICHUMHU NOKa3HUKAMU My Tal[il.

Knio4oBi ciioBa: po3odina, iHaykoBaHi MyTalii, MyTal[ilHUN BIJIMB, HAHOYACTUHKH

Formulation of the problem practical use, however, preliminary study of the

In the near future, nanotechnologies are
capable of making a revolution in science and toxicity of the studied substances is expedient.
society, which exceeds the consequences of the Interest in the role of nanoparticles in the body
widespread use of computers. Many world and has grown significantly in recent years. Some of
Ukrainian scientists associate the future leap in the nanoparticles have already become an
industry and other high-tech spheres of activity =~ integral part of diagnostic procedures
with nanotechnology (Chekman, 2009; Chekman, (Protsenko & Kozeretska, 2006).
2011). For example, iron oxides with magnetic

Nanotechnology is actively used in the properties are used in magnetic resonance
modern world, but little is known about its imaging (Chekman, 2011); gold nanoparticles,
health risks. Nanoparticles are used not only in due to their photothermal characteristics, are
cosmetology and the production of detergents, used to destroy malignant cells. In general, a
but also in the food industry. Tiny particles are huge number of scientific works in the direction
able to penetrate the body through the of nanotechnology are devoted to the diagnosis
respiratory tract, gastrointestinal tract and, as is and treatment of malignant neoplasms
suspected, through the skin into the blood, pass (Trakhtenberh, 2013).

the placental barrier, enter cells and even into The purpose of the work: to investigate
the cell nucleus, that is, they can damage cells the effect of nanoparticles of Titanium, Nickel
and genetic material (Syvolob et al., 2018). and Silicon on the features of development and

At the moment, there are warnings about mutagenesis in D. welanogaster.
the risks of using nanotechnology in the
cosmetics industry and in the production of Materials and methods
clothes. As long as their impact on humans and In the study, we used the pure lines of D.
the environment remains unstudied, products melanogaster  which is  maintained at the
that can release these small particles should be Department of Biology of the T.H. Shevchenko
avoided, the agency recommends. It is also National University “Chernihiv Colehium”. The
necessary to introduce mandatory labeling for experiment was conducted in June - December
them, some politicians and scientists call 2021, the sample size was about 1100 sexually
(Trakhtenberh, 2013). mature individuals with dominant manifest-
This determines the relevance of studying ations of eye color, wing shape and color of the
the effect of nanoparticles on the functioning of body. The number of male and female
eukaryotes using the example of the test object individuals varied depending on the conditions
Drosophila  melanogaster Meigen to assess the of the experiment from 50 : 50 to 43 : 57. There
possible ecological consequences of their were 10 individuals in each group (control and
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each of the experimental ones) at the beginning
of the study. The number of individuals during
the experiment depended on the conditions of
creation and is indicated in Table 1.

The ingredients for the nutrient medium
were weighed on technical and chemical scales.
An appropriate volume of cold water was added
to the agar weight and, with occasional stirring,
brought to a boil and the agar dissolved.
Crushed yeast was added to the boiling solution,
brought to a boil and, stirring constantly, boiled
over low heat for another 40 minutes. The loss
of solution volume (evaporation of water) was
compensated by adding hot water as it boiled.
After that, sugar and semolina were added,
brought to a boil and continued to boil for
another 15 minutes. Propionic acid was added
to the nutrient medium at the rate of 2 cm3 per
1000 cm?3, cooled to 60-70 °C and poured into
prepared vials with a layer of 1-1.5 cm using a
laboratory funnel with a diameter of 15 cm.
After complete cooling, yeast inoculation
(lubrication) was carried out. Nanoparticles
were added in the form of solutions on the
surface of the nutrient medium in test tubes.

Flies of the basic and experimental cultures
were developed and kept at a constant tempe-
rature (25 °C) and an adjustable photoperiod
(12:12, day : night). The relative humidity was
60 - 70 %. D. melanogaster is characterized by
sexual dimorphism, which greatly facilitates the
identification of males and females when
crossing and analyzing the offspring.

Each population group was a wild type of
D. melanogaster and was characterized by a
dominant manifestation of eye color, wing
shape and body color. To determine the
mutations that occur in individuals and to
prevent modifications from being taken into
account, the offspring of the 1st or 2nd
generation were analyzed under the conditions
of existence in the environment without the
addition of the investigated substances.

To study the effect of nanoparticles on
flies, nanoparticle substances were added to the
nutrient medium in the form of solutions. The
concentration of the solutions was 0.1 mg/cm3
and 0.01 mg/cm3, respectively.

Mutations were analyzed in 2 generations
(Kimak-Holub et al., 2012). This was done to
determine the phenotypic changes as muta-
tional or modification. Statistical processing of
the results was carried out according to general
standards using the “Excel” program from the
“Microsoft Office-2003” package and the
STATISTICA 6.0 program.
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Nanoparticles of Titanium, Nickel and
Silicon were taken as the investigated substances,
proposed by the senior researcher of the
laboratory of virology of the Institute of
Agricultural Microbiology and Agro-Industrial
Production of the National Academy of Sciences,
PhD of biology Derevyanko Stanislav and the
graduate student of the Institute of Agricultural
Microbiology and Agro-Industrial Production of
the National Academy of Sciences Vasilchenko
Anatoly.

Results and Discussion

When analyzing the number of adults and
the sex ratio under the influence of the studied
substances, it was established that the
substances have different effects on the sex
ratio (Fig. 1).

In the first generation, in the presence of
all substances except Ni, the number of females
exceeds that of males - maximally due to the
action of Ti nanoparticles and minimally due to
the action of Si. What can be explained by the
different degree of lethal effect of substances on
the development of male individuals (hetero-
gametic sex). When comparing the number of
males in F1 and F2, it is noted that their number
varies greatly. In F1, the maximum total number
of males is observed under the action of Ti
nanoparticles, and in the F2 generation of
drosophila, it is equal to the control. One of the
main factors that ensure the variability of D.
melanogaster s environmental contamination with
mutagens, which are found everywhere, often
found in the products of human production. For
example, these are medicines, dyes, cosmetics,
insecticides and herbicides (Solodovnyk et al.,
2011; Selivon et al., 2012).

In genetic toxicology, it is customary to
talk not only about mutagens, but also about
genetically active factors that have a mutagenic
effect. They affect crossover, in particular, gene
recombination or the induction of reparative
DNA synthesis, which is accompanied by
damage to genetic material (Solodovnyk et al.,
2011; Selivon et al., 2012).

Earlier, we studied the influence of
xenobiotics on the biological, biochemical and
genetic parameters of D. melanogaster (Solodovnyk
etal., 2011; Selivon et al., 2012).

Among the mutational changes most often
encountered in the studied flies during two
generations, the following prevailed: an
elongated proboscis, reduced wings and a
discolored body. Table 1 shows the mutations
observed under the action of Titanium, Nickel
and Silicon nanoparticles and the quantitative
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indicators of D. melanogaster, in which correspon-
ding mutations were found according to articles.

60
50 I
40 I ¢ F1 m{ F1
1 NEF2 BQFR2
30
&
20 I I I I
| | I |
- I
10
o | | |
0,1(Ti)  001(Ti)  O1(N) 001(Ni) 01(S) 001(5) Control
Fig. 1. The number of drosophila offspring under the action
of nanoparticles of different concentrations
Table 1
Mutations of D. melanogaster discovered
as a result of the experiment
The total
The number of | The number of The number
number of . . T . . .
Substance, . qe s . mutations in individuals in | of mutations in
. individuals in
concentration the first the first the second the second
. generation generation generation
generation
Ti 202 31 @ and 15 & 240 34 @ and 17 &
0.1 mg/cm3 (elongated proboscis) (elongated proboscis)
Ti 3@ 72 29
s 58 (reduced (reduced
0.01 mg/ cm wings) wings)
Ni 17 @ and 11 & 134 9@ and5 &
83 . .
0.1 mg/cm3 (elongated proboscis) (elongated proboscis)
Ni 68
39 — —
0.01 mg/cm?
Si 5®and2 @& 65 8 ®and3 @&
36 (completely white, (completely white,
0.1 mg/cm3 without coloring) without coloring)
Si 82
50 — —
0.01 mg/cm?
The control 75 — 115 —
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We have analyzed the obtained data. The
first thing we can see is that Ni and Si
nanoparticles in a lower concentration did not
cause mutational changes. This suggests that
possible ways of using these substances in the
pharmaceutical field can be investigated in
more detail in the future.

At the same time, Ti nanoparticles in both
studied concentrations and Ni and Si nanopar-
ticles in a higher concentration caused muta-
tional changes. Let's examine these mutations in
more detail.

In all mutant groups, the number of
mutant females is statistically significantly
greater than the number of males (P < 0,05).
Since there are more females, we can assume
that such mutations are not related to sex. It is
possible that certain forms of epigenetic
imitation are present here, when heritable
changes in gene expression are present. Such
changes allow animals to adapt to changing
conditions without changing the genome itself,
but this issue requires more detailed research.

Ti and Ni nanoparticles in high concent-
ration cause the same phenotypic mutations
with approximately equal distribution by sex
(elongated proboscis in 15 % of females and
7 % of males under the action of Titanium and
20 % of females and 11 % of males under the
action of Nickel in the first generation). This
may mean that the resulting mutations are
identical or very similar.

Also, we note that all the obtained data
turned out to be reliably significant. Taking into
account the percentage value of mutations, we
can say that nanoparticles in higher concent-
ration have the greatest mutagenic effect. The
fact that in the second generation we have
almost no decrease in percentage, we can
hypothesize that we have epigenetic inheritance
(perhaps cytoplasmic).

In the second generation, the percentage
of individuals carrying mutations decreases.
This can be explained by the induction of repair
systems in individuals that were developing in
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the presence of the substances under study. In
all recorded cases of mutagenesis, the number
of females is statistically significantly greater
than the number of males. This allows us to
make an assumption that these substances have
a certain lethal effect on individuals of the
heterogametic sex, which leads to a deviation of
the sex ratio from the statistical one (1 : 1). But
this question needs a more detailed study.

Conclusions

1. Analysis of literature data shows that
nanoparticles have not only more pronounced
pharmacological activity, but also toxicity
compared to ordinary microparticles. The main
requirements for nanoparticles in relation to
their use in industry and provenance are: low or
absent toxicity, high biocompatibility, the ability
to biodegrade or be removed from the body
naturally.

2. In the presence of nanoparticles in the
nutrient medium, mutations were observed in
flies: reduced wings and a discolored body and
additional antennae and an elongated proboscis.
In the second generation, the percentage of
mutant individuals becomes smaller compared
to the first generation. This is explained by the
induction of repair systems in individuals that
were developing in the presence of the
investigated substances. In all recorded cases of
mutagenesis, the number of females is
statistically significantly greater than the
number of males.

3. When studying the mutational effect of
nanoparticles in the offspring of both
generations (F1 and F2), differences in the
number of mutant individuals in males and
females due to the effects of the same
substances are unlikely. Ti nanoparticles have a
more pronounced mutagenic effect. Taking into
account the percentage value of mutations, we
can conclude that there is a positive correlation
between the concentration of the studied
substances and the quantitative indicators of
mutations.
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AHOTAIIA

OcTaHHIMM pOKaMM NOMITHO TMOCHJIMBCS iHTepec A0 cucTeM 6ioiHAMKaTOpiB. BukopucraHHsa 6GioMapkepiB
OKCH/IALiHHOTO CTpecy CTAaHOBUTb NOTEeHLiMHUH iHTepec /15 OLiHKH BIJIMBY 3a6py/IHIOBA4iB a60 CE30HHUX KOJIUBaHb
y TBapuH B MOJbOBUX YyMoBax. KpiM Toro, B3aeMojis MiXK KCeHOGIOTHKaMH Ta KOMIOHEHTAaMU CHCTEM
AHTUOKCHU/AAHTHOIO 3aXUCTY Bifjirpae BaXkJMBY poJib B eKOTOKCUKOJIOTIYHIM peaklii opraHiaMy Ha BIJIMB YMHHHUKIB
HaBKOJIMIIHbOTO CepeloBUIIA.

MeTa po6GOTH: OIliHKA BIJIMBY DPIi3HUX THUMNIB 3a0pyZHEHb Ha KiJbKa BU/IB PaBJIMKIB 3 BHUKOPHUCTAHHAM
6ioMapkepiB okcuaLiiHOTO CTpecy AJ4 Ljijiell 6i0MOHITOPUHTY.

MeToposorisa. OnpanboBaHO pe3yJbTaTU AOCAIJKEeHb TBAapUH-IHAMKATOpPIB, 110 BKJIOYaJU pi3HOMaHITHI
XapaKTepPHUCTUKU 3 MEeTOI0 OLiHKHU iX IK paHHil nonepepKyouni iHJMKaTOPHUI OpraHi3M 10/10 TOTeHLiHHUX PU3UKIB
3ab6pyHeHHs /I HacesleHHsl. BUBUeHHS NOTeHLITHKMX NporpaM, BUSHAYeHUX [/ BUJiB-iHAUKATOPIB, 1110 BK/IIOYAOTh
MOHITOPUHTI HaBKOJIMIIHBOTO CEPEJIOBMILA, BUSBJIEHHS HOBHUX IOTEHI[IHHO HebGe3NMeYyHHX BIJIMBIB y pe3y/bTaTi
CIIOCTEpEeXKEeHHH 3a 3MIHAMU B NONYJIALIAX TBApHH, a TAKOX NiJTPUMKY OLIHKM PU3UKIB Ha KIJIbKOX eTallax IpoLecy.

HaykoBa HOBM3Ha po6OTH OJISITAE Y TOMY, 1110 BIIEpIile KOMIJIEKCHO BUBYEHO Bi/INOBI i HA OKCUALiHHUI CTpec
y Ha3eMHUX MOJIIOCKIB sIK 6i0MapKepH [1Jis OLIiHKH BIJIMBY TOKCUKAHTIB.

BucHOBKM. MOHITOPUHT 3a0pyZJHEHHSI HAaBKOJIMIIHBOTO CepeoBHIA MOXe MaTH /Bi TOJIOBHI LiJi: KiJbKicCHO
BU3HAYUTH PO3MOJiT 3a6pyAHIOBaYa Ta BUMipATH HOTO BIJIMB Ha 6i0Ty 3a6py/ilHEHUX cepeloBUIL icHyBaHHA. Jlenati
6isibllle BUKOPUCTAHHSA PaBJIMKIB fIK YyTJMUBUX 6ioiHAMKATOpiB 3ab6pyZiHEHHS HABKOJIMIIHBOTO CepefoBUIA HAbyJs10
BeJINKOT'0 3HAaYEHHS Ta 3aCTOCYBaHHS /i iHTerpanil CurHassy 3a6py/JHeHHsI Ha eBHiN TepuTopii a6o B eBHUU nepioz
qacy, K110 € JOCTAaTHI 3HAHHSA PO JpKepesia Ta MOOIIbHICTE 3a6pyAHIOBaYiB B eKOCHCTeMaX, /I BUBUEHHS KiHETUKHU
ix morsinHaHHA B ekocucTeMax. PiziosoriyHa peakijisi paBJauKiB Ha 3a0pyHEHHSI MOXKe BOJJHOYAC BiJoOpaXkaTH AKiCTh
HaBKOJIMIIHBOI'O CepeJioBUIIA B MPUPOAHO 36iJHIIMX €KOCHCTEMAxX 3 METOI0 OLiHKM BIJIUBY PsJly 3a0pyAHIOBadiB.
BukopucTaHHSA paB/MKIB y 6i0TecTax Ha TOKCUYHICTb € BXKJIMBUM METO/I0M, OCKiJIbKY PaBJIMKIB JIETKO KYJIbTUBYBaTH
B s1aboparopii, IX MO’KHa TPUMATH Ha IITYYHUX Ji€Tax i3 6aKaHOIO KiJIbKICTIO MeTaJIiB, i BOHM LIBU/IKO pearymTh Ha
3abpyZHeHHs MeTaJlaMU B Jjiana3oHi cy6/eTalbHUX 103. Kijibka BUiB Ha3eMHUX, IPiICHOBOJHUX i MOPChKUX PaBJIMKIB
XapaKTePU3YIOTbCS BUCOKUM IOTeHI[iaJloM 6ioMOHITOpUHTY Ta 6GiouyTinBoCTi. PidHi 6ioMapkepH, Taki Sk MapKepu
OKCHUAALIMHOTO CTPecy, aHTUOKCUAAHTHUH 3aXUCT, eKCIPecis 61/IKiB TEMI0BOTO MIOKY Ta MeTaJ0TiOHeIHiB B opraHi3Mmi,
€ BaXXJIMBUMHU OioMapkepaMu iz vivo JiJ1s1 GIOMOHITOPUHIY 3abpyJHeHHs. [loMiueHo, 110 paBJMKH BiJJOOpaXKarOTh
€KOJIOTIYHO YUCTHUH MiJxXiA [0 GiOMOHITOPUHTY, BUSIBJSIOYM YHCAeHH] ¢isiosoriuni, 6ioxiMiuHi, reHeTw4Hi Ta
ricTosioriuHi 6ioMapKepu B CBOEMY TiJIi.

Kio4oBi cs1oBa: 6ioiHguKallis, 6ioMapkep, MOJTIOCKH, OKCUAALINHUN CTPeC, paBJIUKH
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ABSTRACT

Interest in bioindicator systems has grown significantly in recent years. The use of biomarkers of oxidative stress
is of potential interest for assessing exposure to pollutants or seasonal variations in animals in the field. In addition, the
interaction between xenobiotics and components of antioxidant protection systems plays an important role in the
ecotoxicological response of the organism to the influence of environmental factors.

Purpose: assessment of the impact of different types of pollution on several species of snails using biomarkers of
oxidative stress for biomonitoring purposes.

Methodology. The results of studies of indicator animals, which included various characteristics in order to
evaluate them as an early warning indicator organism regarding the potential risks of pollution for the population, were
elaborated. Study of potential applications identified for indicator species, including environmental monitoring,
identification of new potentially hazardous impacts as a result of monitoring changes in animal populations, and support
for risk assessment at several stages of the process.

The scientific novelty of the work lies in the fact that for the first time the responses to oxidative stress in
terrestrial molluscs were comprehensively studied as biomarkers for assessing the effects of toxicants.

Conclusions. Environmental pollution monitoring can have two main goals: to quantify the distribution of the
pollutant and to measure its impact on the biota of the polluted habitats. Increasingly, the use of snails as sensitive
bioindicators of environmental pollution has gained great importance and application to integrate the pollution signal in
a certain area or in a certain period of time, if there is sufficient knowledge about the sources and mobility of pollutants
in ecosystems, to study the Kinetics of their absorption in ecosystems. The physiological response of snails to pollution
can simultaneously reflect the quality of the environment in naturally depleted ecosystems in order to assess the impact
of a number of pollutants. The use of snails in toxicity bioassays is an important technique because snails are easy to
culture in the laboratory, can be maintained on artificial diets with desired amounts of metals, and respond rapidly to
metal contamination in the sublethal dose range. Several species of terrestrial, freshwater and marine snails are
characterized by high potential for biomonitoring and biosensing. Various biomarkers such as markers of oxidative
stress, antioxidant defense, expression of heat shock proteins and metallothioneins in the body are important iz vivo
biomarkers for pollution biomonitoring. Snails have been observed to reflect an environmentally friendly approach to
biomonitoring by detecting numerous physiological, biochemical, genetic and histological biomarkers in their body.

Key words: bioindication, biomarker, molluscs, oxidative stress, snails

ITocranoBka mpobaemu
Cucremu OioiHAMKATOpIB € KUTTEBO 3a0py/jHEHHs JUIsi HaBKOJIMLIHBOTO Cepesio-
BAXKJINBUMH [1JIs1 MOHITOPUHTY 3a0pyHIOIOUUX BUIla, OCKUIbKA BOHM  3HAaXOAATHCA  HaA

PEYOBHH Yy BCbOMY CBiTi. BIJMB 3MiH HaBko- ~ HH3bKOMY piBHi TpodiyHOro JjaHijora i e
JIMIIHBOTO Cepe/iOBUIA MOXKHA BiZicTexyBaTy,  BXIJHMMHM JiBepyMa /1A XIMIYHHUX eJIeMEHTIB y
BUKOPUCTOBYIOYM Yy TJHUBY [TOBE/iHKY PaBJIMKIB. HpoMy (Burger & Gochfeld, 2001).

Baxkki MeTasu Ta oprasiuHi 3a6pygHroBadvi Bigomo, mo 3abpyAHEHHs HaBKOJIMLI-

BIJIMBAKOTh Ha IX PO3MHOXXEHHS, CMEPTHICTD i HbOI'0 CEPEJIOBHINA € OIHIEI0 3 HAMBAroMImmnx
HOpMaJIbHI/Iﬁ 00OMIiH pevyoBUH. ]_ll TBapUHU Hp06JIeM Y MICBKHX perioHax (Abdel'Hallm et

TaKOX MOXYTb pearyBaTH Ha pi3HOMaHiTHi al,, 2013). Baxki MeTaJ1y, 3a/1eKHO BiJ| CTyneHs
YUHHUKU 3 Pi3HUX MiJICUCTEM HABKOJUIIHbOTO OKHMCHEHHS, MOXYTb 6y TH BUCOKOAKTHBHUMM i,
cepesloBMILA, AKi BK/IOYAOTL Giocdepy, siTo- K HacaifjoK, TOKCHUYHUMMU [Jisg GiJbIIOCTI
coepy, anTpomocdepy, Kpiochepy Ta riapo- opraHiamiB. BoHU yTBOPIWOWOTBLCA B pe3yJibTaTi
chepy (Dhiman & Pant, 2021). IoTeHuiiiHi pPO3LIMPEHHA PI3HOMAaHITHUX aHTPOINOTeHHHUX
nporpaMy, BU3HaueHi 419 BUJIB-iHAuKaTopiB,  AXepeJs, TaKUX SAK NPOMHCIOBA AiSJIBHICTD,
BKJIIOYAIOTb  MOHITOPUHI  HAaBKOJIMLIHBOTO TPAHCIOPT, MepepobKa, CIAT0BAaHHS BHUKOI-
cepe/ioBMINA, BUSABJEHHS HOBHX MOTEHI[iiHO HOTr'O MaJIuBa Ta MEeBHi CiJIbCbKOroCnoapChKi
HeGe3MeYHHUX BIIMBIB y pe3yabTaTi crioctepe- ~ po6oru (Hanfi et al, 2019; Vareda et al, 2019).
)KeHHS 3a 3MiHaMM B MONYJALiAX JMKHX [[UTOTOKCUYHICTh MeTaJliB UIMPOKO MOB’s3aHa
TBapHH, a TAKOX ITiITPUMKY OI[iHKH PU3HKIB Ha 3 OKMCHUM INOLIKO/PKEHHAM KJITUH 1 TKaHUH
KiJIBKOX eTamax npouecy. KpiM Toro, BoHM *kuBux opranismiB (Valko et al, 2005). Xoua
MOXYTb 3allPpONOHYBATH MOTEHLiKWHI IPUYUHHU BXK€ BiZIOMO, 1[0 6araTto MeTasiB BUKJIHKAKOThb
Ta HacAigKM IKigauBoro mpouecy (Van der- — OKCHJALMHMH CTpec, aje B MPHCYTHOCTI
Schalie et al,1999). Mo/iloCKM IIMPOKO BUKO-  NEPEeXiJHUX MeTasliB, TAKMX SIK 3aJ1i30 Ta Mi/b,

PUCTOBYIHOTHCA [JJis MPOTHO3YBAaHHA PHU3UKY H202 mo>xe reHepyBaTy pasnkan OH- B peakuii
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@®entoHa (Halliwell, 1992). Inmi ioHu Hemne-
pexifHUX MeTasiB TaK0X MOXyTb OyTH
NpUYeTHI [0 yTBOPeHHS AaKTUBHUX (QopM
KUcHIO Ta a3oty (APK/ADA) y mMiToXOHApISX.
Bigomo, Hanpukaj, mo kaamii renepye AOK
3aBJsKU iHTIOYIOYiN [ii HA TPaHCNOPT €eJeKT-
poHiB y MiToXoH/pisiX (Stohs et al., 2000, 2001).

BukopucranHs 6ioMapkepiB oKcHAALiN-
HOTO CTpecy CTaHOBUTb NOTEHLiNHUM iHTepec
Il OLiHKM BIUJIMBY 3a0pyZHIOBadiB abo
Ce30HHUX KOJIMBaHb y TBapUH B I0JIbOBUX
yMmoBax (Radwan et al.,, 2020; El-Gendy et al,,
2021; Kurhaluk & Tkachenko, 2022; Kurhaluk
et al, 2022). Kpim Toro, B3aeMmopnisa Mix
KCEHOOIOTUKaMHU Ta KOMIIOHEHTaMH CHUCTEM
AHTHUOKCUAAHTHOIO 3aXUCTY BiJjirpa€e BaXKJIMBYy
pOJIb B eKOTOKCUKOJIOTIYHIN peakil opraHismy
Ha  BIUIMB  YUHHHUKIB  HABKOJIMIIHHOTO
cepenoBulia (Koivula & Eeva, 2010; Tkachenko
& Kurhaluk, 2012; Castafio-Sanchez et al,
2020). HazeMHi paBJMKHU IIHUPOKO BUKOPHUCTO-
BYIOTbCA 4K IHAUKATOPHI BUAU [JId OLIHKHU
3a0pyiHeHHSl MeTa/laMy Ha3eMHUX €KOCUCTEM
(Gomot de Vaufleury & Pihan, 2000; Notten et
al., 2006; Regoli et al., 2006). PaBiuku € Bax-
JIUBUM KOMIIOHEHTOM (QayHU POCJUHOIAHUX i
JleTPUTOIJHUX TBAapHUH y 6araTbOX €KOCHCTe-
Max, a TaKOXX BOHU MOXYTb OyTH OCHOBHOIO
300440 JJIS CCaBliB, MNTaxiB 1 BeJHKHUX
6e3xpebeTHux (Carbone & Faggio, 2019). Bouu
3JaTHI HAKONMUYYBaTW 3HAYHY KIJIbKICTh
BaXKKHX MeTaJliB i3 3a6pyAHEHOr0 cepe0BULIA
(Carbone & Faggio, 2019). Pi3Hi Bugu Ha3eMHUX
PaBJIMKIB NONYJAPHI B AOCHIPKEHHAX MIiKpO-
CBITY, OCKIJIbKM BOHHU HAKOIHUYYKTb BHUCOKI
KOHIleHTpalii neBHUX CJifjiB MeTaJiB 4epes
OpaJIbHUMY, WIKIPHUU Ta peClipaTOPHUHN IIAXA
(Regoli et al., 2006; Scheifler et al., 2006). 3 uiel
INPUYUHU BOHU € NEePCIEeKTUBHUMU €KOJIOTIY-
HUMH IHAUMKaTOpaMM B GiOMOHITOPHHIY
cepenoBuiia (Carbone & Faggio, 2019).

Memow 1bOro OrJaAAy € OLIHKA BIJIUBY
pi3HUX THIIB 3abpyJHeHb Ha KiJlbKa BUJIB
paBJUKIB 3 BHUKOpPHUCTAHHSM GioMapKepiB
OKCUJIaL[iiHOTO CTpecy AJjs Ijijed 6ioMOHiTO-
PUHTY.

Buxaaa ocHOBHOTO MaTepiaAy

@iziosioriuHi peakiiii Ha3eMHUX 6e3xXpe-
OeTHUX MOXXHa BUKOPHUCTATU SIK iIHCTPYMEHTH
6ioMOHITOpUHTY. 30KpeMa, HAa3eMHi pPaBJIUKHU
LIUPOKO BUKOPUCTOBYHTBLCA AK IHAUKATOPHI
BU/JU [IJI1 OILIiHKM 3a0pyJHEeHHS1 MeTajlaMH
HazeMHUX ekocucteM (Gomot de Vaufleury &
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Pihan, 2000; Notten et al,, 2006; Regoli et al,,
2006). PaBavMKu € BaKJIMBUM KOMIIOHEHTOM
dayHU pOCIUHOIAHUX | AETPUTOIAHUX TBAPUH Y
6araTboX eKOCUCTEMAaX, a TAK0K BOHU MOXYTb
OyTH OCHOBHOIO 3/J00HUYYI0 /151 CCaBIIiB, ITaxiB
i Besukux 6e3xpebeTHux (Carbone & Faggio,
2019). BoHM 3JaTHI HaKONMHW4YyBaTH 3HAYHY
KIJIBKICTh Ba)XKKMX MeTaJsliB i3 3abpy/iHEHOTO
cepenoBulia (Carbone & Faggio, 2019). Pi3Hi
BU/JIM Ha3eMHUX paBJMUKIB MOMNYJSAPHI B
JOCJIIXKEeHHAX MIKPOCBITY, OCKIJIbKM BOHU
HAaKONUYYIOTb BUCOKI KOHLEHTpaLil NeBHUX
CJiiB MeTaJsliB yepe3 OpaJibHUM, WIKIpHUU Ta
pecnipatopuuid uuisaxu (Regoli et al, 2006;
Scheifler et al., 2006). 3 1€l npUYUHU BOHM €
nepcrneKTUBHUMMU €KOJIOTIYHHUMHU iHAMKaTOpaMu
B GioMoHiTOpUHTY cepenoBuiia (Carbone &
Faggio, 2019). Cepen HazeMHUX Oe3XpebETHUX
yepeBOHOTI He/ix Spp. MAalOThb 3aTHICTb HAKO-
NU4yBaTU pi3HI KJach XiMIYHHUX pPEYOBHUH 1|
CJIYXaThb BiAMOBiIHUMU IHAUKATOPHUMU
BUJIaMU [Ji1  MOHITOPHUHIY MNPUCYTHOCTI
3aJIMIIKIB MeTaJsiB, arpoxiMmikaTiB, MiCbKOTO
3a0py/IHEHHS Ta BIJIUBY €JIEKTPOMAarHiTHOTO
nosisg (Berger & Dallinger, 1993; Gomot de
Vaufleury & Pihan, 2000; Regoli et al., 2005;
Snyman et al., 2000). Takox 6yiu onucaHi i
6ioJsioriyHi edpeKTH, BKJIOYAOYM MPUTHIYEHHS
POCTY, IOTipLIeHHA PenpoAYKTUBHOI 3[aTHOCTI
Ta iHAYKILil0 cuHTe3y MeTasoTioHeiHiB (MT) -
cneuuiyHUX 6iJKiB, fAKi 6epyTb yd4acTb ¥y
roMmeocTtasi Ta getokcukallii MetasiB (Dallin-
ger, 1996; Gomot-de Vaufleury & Kerhoas,
2000). 3abpyaHioBayi, HaKOMHUYeHi pi3HUMU
LIJIIXaMH{, TPAHCIIOPTYIOTHCA KJIITUHAMU KPOBI
Jl0 TpaBHOI 3aJI03Y, fIKa TAaKOXX € OCHOBHUM
OpraHOM-MillleHHIO /i/1s1 IpOoLeciB MeTab01i3My
Ta aetokcukalii (Regoli et al,, 2005).

Mapkepu oOKcUaLiMHOIO CTPecy y Ha3eM-
HOTO paBJIMKa Helix aspersa AK 1THAUKATOPHOTO
OpraHiamMy /i OLIIHKM €KOTOKCHUKOJIOTIYHHX
edeKTiB 3a0py/IHEHHS MiCTa BAXKKMMU MeTaJlaMU
OyJio peJicTaBJieHo B focaikeHHi Abdel-Halim
et al. (2013). Mapkepu OKCHAL[ITHOTO CTpecy
y TpaBHIM 3a/s03i paBauKa Helix  aspersa
BBaXKalOTbCsA OiOiHAUKATOpaMH 3abpyAHEHHS
aTMochepu BaKKUMU MeTajlaMH 3 KiJIbKOX
rajy3eili NPOMHUCIOBOCTI Ta TPaHCIOPTHOTO
pyxy B Micti Kadp-enpb-Xaat (€runer).
3aje’kHO  BiI YMOB iCHYBaHHfl, 3HA4yHO
PI3HUJIMChL PiBHI NEpPEeKUCHOT0 OKUCHEHHA
ainigis (I10JI), akTUBHICTL PepMeHTIB TOIIO.
TakuM 4YMHOM, BHKOPHUCTAaHHA  CaZlOBUX
paBJMKIB MOXe OyTH BIiJHOCHO NPOCTUM
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npoLecoM MNOKpalleHHs1 (GaKTUYHUX METO/iB
MOHITOPUHTY HaBIiTb 3a BiZJCYTHOCTI MiClieBUX
opraHi3sMiB (Abdel-Halim et al., 2013).

OCHOBHOIO METOI0 JOCJiKEeHHH, IpoBe-
neHoro Regoli et al. (2006), 6ysa po3pobka
IHTErPOBAHOI'0 €KOTOKCHUKOJIOTIYHOIO MiX0LY
3 HaseMHUM DpaBJIUKOM Helix aspersa [nd
MOHITOPUHTIY AK HAaKONIMYEHHA MeTaJliB, TakK i
TOKCHUKOJIOTIYHUX ePeKTiB, BUKJIUKAHUX MiCh-
KMMHU 3a0pyZHIOBa4yaMH, BKJIIOYA0YU BUXJIONHU
TpaHCNOPTY Ta iHII XiMIYHI pE4YOBUHH,
[IOB’A3aHi 3 BUIOTOBJIEHHAM IIHH, fKi
NOTPAIJIAITL y CepefoBUIle 3 JOPOXKHBOIO
nokputTa. Cepen crnenudiuyHUX  peakuin,
inaykuia MT, nutoxpomy Paso i nposideparnis
NepoKCUCOM OyJsiM 06paHi K 6ioiHAMKATOpH
JJiId OLiHKU BILJIMBY MeTaJliB i OpraHiyHUX
apoMaTU4YHUX 3abpyAHIOBadyiB. Xouya MIJIAX
6ioTpancdopmanii yuToxpomy Paso yacto He €
NOCJIiIOBHUM y 0e3XpebeTHUX, € JesIKi JoKa3u
Joro ydacti B MeTabo0J1i3Mi KCeHOOIOTHKIB y
yepeBoHorux (Ismert et al, 2002). Ilpoui-
deparis nepokCcUcoM Takox Oysa 3aJ0KyMeH-
TOBaHa SIK TOKCUKOJIOTIYHUUA e(eKT BIJIUBY
KIJIbKOX XIMIYHHUX pE4YOBUH Ha MOJeaAX AK
xpebeTHHUX, TaKk i 6e3xpebeTHux (Lock et al,
1989; Cancio & Cajaraville, 2000). 3arasbHuii
HIJIAX TOKCUYHOCTI [Ji1 KiJIbKOX 3a6py/AHIo-
BayiB ONOCEPEKOBYETbCA MOCUJIEHHAM TeHe-
pauii BHyTpiltHbOKIITUHHUX ADK, daki yacto
MOZYJIIOIOTh MOABY MNOLIKOJPKEHUX KJITUH
(Regolietal, 2002,2003). Y nocnigxenHi Regoli
et al. (2006) BuMiproBasiM 3MiHM AHTHOKCHU-
JIAHTHOTO 3axUCTy fK OiomapkepiB mnpo- i
AHTHUOKCUIAHTHOTO CTaHIB, OII0CepPeSKOBAHOI0
3a0py/iHeHHSIMU. 3arajibHy CHPUWHSAT/IMBICTD
[0 YMOB OKCHJALIMHOIO CTpecy TaKoX
OLIHIOBAJIM 3a JO0INOMOTIOI0 aHasi3y 3arajabHOI
3/1aTHOCTI NOTJIMHAHHS OKCUPAAUKaJIiB (aHT. e
total  oxyradical  scavenging  capacity, TOSC), sKki
KIJIbKICHO BM3HA4yalOThb 3/aTHICTb HeUTpaJi-
3yBaTu cneyudiuni AQK, Taki ik NepoKCUJIbHI
pagukanu (ROO-) i rigpokcuabHi pajuKaIu
(HO-) (Regoli, 2000; Regoli et al., 2004).

JJ1s moganplioro AOC/iXKEeHHST OKCHUJa-
LiliHOI TOKCUYHOCTI, onocepe/iKOBaHOi 3a6py -
HioBauyaMHy, Regoli et al. (2006) ouinuau
CTabIbHICTL Ji3ocOMasbHOI MeMOpaHU Ta
BTpaty uigicHocti JHK 4k TunoBi MimeHi
BIIMBY 3a0py/lHEHb HAaBKOJIMIIHBOTO Cepefio-
BMILA, fIKi Ail0OTh Yyepe3 mpsMi MexaHi3MH abo
NOoCWJIEHe YTBOPEHHS OKcupajukasiB (Moore
et al., 2004; Regoli, 2000; Regoli et al., 2004). ¥
nocaimxkenHi Regoli et al. (2006) eKoTOKCUKO-
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JIOTIYHUW MifXiJy BUABUBCA LiHHUM IHCTpY-
MEHTOM /JJI1 MOHITOPUHIY AKOCTI NOBITpPA B
MICBKMX paloHax. PaBauk H. aspersa 0OyB
ePeKTUBHUM OiOiHAMKATOPOM, AKUHA HAKOIHU-
4yyBaB 0i00CTYIHI 3a0py/HEHHS Ta [,03BOJISIB
iHTerpyBaTu Li JaHi 3 TOKCHUKOJIOTIYHUMU
peakLiaMu.

HasewmHi paBiuky BULYy Theba pisana MaroThb
BEJIMKUU MOTeHIia/1 B OLiHI[i pU3UKY 3a0py.-
HEHOT'0 IPYHTY Ta € BIANOBIAHUMU OpraHis-
MaMU-6i0iHJUKATOpaMHU AJs1 OL[iHKM YHUCTOTH
ekocucteM (De Vaufleury et al., 2006; Radwan
etal., 2010a), ockizibKU ,€EMOHCTPYIOTh LIBUAKY
peakiiito Ha paHHIA BIJIMB pPi3HOMaHITHUX

3abpy/IHIOBaYiB.
Radwan et al. (2010) BuBYa/JM BMIiCT
6ioMapkepiB  OKCHJALliIHHOTO CTpecy Ta

HAKOIMYEHHS Ba)XKHUX MeTaJiB JJis OILIiHKH
€KOTOKCUKOJIOTIYHOTO BIJIMBY 3a0pyJAHEHHS
MeTasliB (Ha NpuUKAaAi Micta AnekcaHApis,
€runert). lle gocigxeHHs1 6y/10 NIPOBEJEHO Ha
TPaBHIN 3aJ1031 NPULOPOKHIX PABIUKIB Theba
pisana, OTPUMaHHUX i3 LIECTHU PISHUX MYHKTIB y
micTi. TakoX JOCaipKeHO 3B'I30K Mix
KOHILIEHTpalli€el0 BaXKUX MeTasiB (Zn, Cu, Pb,
Cd) Ta mapkepamu okcujanirHoro crtpecy. Li
6iomapkepy, J0NIOBHEHI NOKa3HUKAaMU HAKOMHU-
YyeHHsI MeTaJliB B TPaBHUX 3aJ103aX PaBJIMKIB,
MOXYTb CTaTU ICTOTHUMHU IOKa3HUKaMHU [Jif
OL|iHKM 3a0py/IHEHHS] HABKOJIMLIHbOI'O CEpPEe0-
Bulja Metasamu (Radwan et al,, 2010a).

B inmomy pocnaigkeHHi Radwan et al.
(2010b) mocnimxkyBaiu i vivo TOKCUYHI epeKTH
48-rouHHOI cy6sieTasnbHOI anikanii 40 i 80 %
LD50 ximiyHux enemeHTiB [Mifb (Cu), cBUHELDb
(Pb) i uuHk (Zn)] Ha GioMapkepu OKcHAALil-
HOTO CTpecy B TpaBHIW 3ano3si Theba pisana.
[HaUBiAyanbHI NOpYyLIEeHHA OKUCHEHHA OLiHIO-
BaJM LLJSIXOM BUMIipOBaHHS HedepMeHTa-
TUBHUX (rayTaTiony — GSH) i pepMeHTaTUBHUX
(kaTtanasu - CAT; ruyTaTioHIEpPOKCHA3u —
GPx; rnyratioHn-S-Tpancdepasu - GST) anTHO-
KCUJIAHTIB Yy TPAaBHHUX 3aJ103aX PaBJIUKIB. Takox
ouiHoBanu piBeHb [I0JI AK MapKep NOLIKOJ-
>KeHHS KJIiTHH.

Ouinka 7z vivo 65ioMapKepiB OKCUAIIHOTO
CTpecy B TpaBHIiU 31031 Theba pisana 32 BIIIUBY
cy6JieTaJIbHUX /103 MEeCTUIMAIB HAa OCHOBI Mifi
(40 % i 80 % LDso uepes 48 rofjiH; OKCUXJIOPUJ,
Miai, rigpokcupa Migi Tta cyabdat Miai) 6ysio
nocaimxkeHo El-Gendy et al. (2009). Lle gocnig-
)KEHHd CBIJUMTb NpPO Te, L0 MOCUJIEHHS
aKTHBHOCTI AHTUOKCUJAHTHUX (EpPMEHTIB,
niguuieHHsa piBHA [10J1 1 3HUKEHHA BMICTY
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GSH mnoB’si3aHi 3 OKCcHUAALiMHHUM CTpecoM y
nboro Buay pasiaukiB (El-Gendy et al., 2009).

Cantareus aspersus CTaB 00'€KTOM 0araTbox
JlOCJIIKEHDb 3 KIJIbKOX MPUYHH, cepeJ, SKHUX:
JOr0 pO3NOBCH/PKEHHS B YCbOMYy CBiTi, KOTO
0CO0JIMBE MOJIOKEHHS Ha MeXi I'pyHT-NOBITPA-
pOCJ/IMHA, a TAKOX MOTr0 He3HayHa eKOoJIOTiYHa
pousb (Dallinger et al., 2001). [lificHo, C. aspersus €
OCHOBHMM CHOXMBYMM (iTO- Ta canpodarom,
AKAW TiJi 4YaC >KUBJEHHS INOIJIMHAE T'PYHT
(Gomot et al., 1989; Barker, 2001; Chevalier et
al, 2001; Dallinger et al., 2001). Kpim Toro,
3aB/JSIKM HAaKONMYyBaJIbHUM 3/1i0HOCTSM BU/IB
Ha3eMHUX paBJMUKIB BOHU MOXYTb OpaTu
y4acTb y TpodiyHiil 6i0g0CTYyNHOCTI MeTaliB,
TOOTO y iX mepezaui y TpodiyHUX JaHIIOrax
(Laskowski & Hopkin, 1996).

Hocnimpxennsas Mleiki et al. (2017)
NOJIATaJ0 y BHBYEHHI MOTeHLia/ly 3eJeHOT0
caZl0BOTO paBauKa Cantarens apertus, 1K 6O10MOHi-
TOpa Ta iHAMKATOopa A/ IHTerpaTUBHOI OL[IHKH
3abpy/ijHeHHsT MeTajaMM B IpyHTax. Lle
[I0JIbOBE JOCJiJP)KeHHA NoKasye, o C. apertus
MOXXHa BHKOPHUCTOBYBAaTH fIK BUJi B OiOMOHI-
TOPUHIOBUX [JOCJHI[PKEHHAX [JI BUABJIEHHSA
3a0pyiHeHHs1 MeTajJlaMU MPHUAOPOKHbLOTO
I'PYHTY Ta fIK IHAWKATOPHUM BUJ, AJS1 OLiHKH
BIJIMBY 3a0py/iHEeHHs Ha ¢iziosioriuni npouecu
)KMBHUX OpraHi3aMiB Ha OCHOBi 6ioXiMiYHUX
6iomapkepiB. biomapkepu okcupaaniiHOro
CTpecy Ta HEeWPOTOKCUYHOCTI € IiCTOTHUM
6iosIoriYHUM IHCTPYMEHTOM Jjs1 6ioMOHITO-
pUHTYy 3a0pyAHeHHS1 MeTajlaMHM B IPYHTaX,
0COOJIMBO B ITOEAHAHHI 3 XiMiYHUM aHa/1i30M ix
IlepeHeceHHd B CHUCTeMi I'DYHT — pOCJMHA -
paBaiuk (Mleiki et al., 2017).

Ouinka aktuBHoOcTi GST i CAT y TpaBHIiM
3a/1031 Ta HO3i CYXOMyTHOTO paBJuKa C. aperius,
NiiJaHUX Pi3HUM HOMiHAJIBHUM CIHOXHUBYUM
KoHUeHTpanisam Pb (25 ta 2500 mr Pb/kr), Cd
(51100 mr Cd/xr) Ta ix koM6iHanii (25 mMr Pb +
5 mr Cd/kr i 2500 mr Pb + 100 mr Cd/kr)
BHpo/oB:x 7 1 60 aHiB 6ysa 37iiicHeHa Mleiki et
al. (2015). AktuBHicTb CAT 6yJia pi3HOI0 Y ABOX
JLOCJI/PKYBaHUX OpraHax, ajie B 060X BUNa{Kax
1le Npu3Beso A0 36i/blleHHs ii aKTUBHOCTI
nicaga 7 1 60 gHIB ByIMBY LMX MeTasiB. OTxe,
MO>KHa 3pOOUTH BUCHOBOK, 1110 pepMeHTH GST i
CAT y TpaBHii 3a103i Ta HO3i C. aperfus pearyoThb
Ha 3MiHM 6Gioakymyusauii Cd, Pb Ta ix kom6i-
Hallilo, 3aBJSKH YoMy Li GepMeHTH MOXKYTb
OyTH NPpUJATHUMHU [/ BKJIIOYEHHS IX Y CIIUCOK
6iomapkepiB AJig OLiHKU 3/J0POB’Sl EKOCHUCTEM,
3a0pyiHEHHUX MeTajJlaMHU I'DYHTIB, BUKOPHUCTO-
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BYIOYM 1€l BHU/J, PaBJIMKIB fK IHJAUKATOPHUU
(Mleiki et al., 2015).

[lisHime 1i JOCHIAHUKH JOC/TiIKYyBaJv
6ioakymyisLito Ta po3nozia Pb i Cd y kiniTuHax
1 TKAHWHAX 3€JIEHOT'0 CaZ{0BOr0 paBJyvKa C. apertus,
NifJaHOrO0 BIIMBY Pi3HUX HOMIiHaJbHUX
CIOKMBYHMX KOHUeHTpauii Pb (25, 100 i 2500
mr Pb/kr), Cd (5, 10 ta 100 mr Cd/kr) Ta ix
koMb6iHamnii (25 mr Pb+10 mr Cd/kr Ta 2500 Mr
Pb+100 mr Cd/kr) mpoTtsiroM 1 Ta 8 THXHIB
(Mleiki et al,, 2016). PesysabTaTu focaifKeHHs
NOpiBHAHI 3 pe3yJibTaTaMH, OTPUMaHUMU Ha
IHIIMX Ha3eMHUX PaBJIMKaX B iHIIUX perioHax, i
TOMY BOHHU abCOJIIOTHO MiATBEP/XKYIOTH Te, L0
C. apertus TIAXOJUTb K BUJ B OIOMOHITO-
PUHTOBUX JIOC/i/P)KEHHSAX /151 OLliHKM piBHIiB Pb
i Cd Ta ix 6iosioriyHUX eQeKTiB y TI'pyHTI
ekocucrteM (Mleiki et al., 2016).

3MiHM aHTUOKCUJAHTHOTO 3axUCTy Ta
3arajibHy 4YyTJIUBICTb [0 OKCHZAALIIHHOTO
CTpecy Ha3eMHOro paBauka C. apertus i
BIJIMBOM Kap6aMaTHoro nectuuugy Carbaryl y
HU3bKill €KOJIOTIYHO CIPUHHSATANBINA KOHIEHT-
pauii BuB4asu Leomanni et al. (2015). PaBiukis
Lactuca sativa mipgaBaiv ekcrno3uuii 1 MM
Carbaryl npoTtsirom 1 rogunu. YacoBy AMHaMIiKy
peakuid OLiHIBaJX 3a JONOMOIOK BUMIpIO-
BaHb Ha 3, 7 Ta 14 100y ekcno3ullii. PesysibTaTu
BKa3aJIi Ha BUCOKY Yy TJIMBICTb aHTUOKCUJAHT-
HUX Ta OKCUJALIIMHUX peaklii, NOB'I3aHUX 3
BmiMBoM Carbaryl B ekoJslOriyHO CHpUHHAT-
JIUBIM  KOHLEHTpaLnii, JAeMOHCTPYyIOUYM IX
KOPHUCHICTb Y MOHITOPHUHIY HaBKOJIUIIHBOTO
cepe/loBHIIA Ta OLHLi PU3UKY 3abpyAHEHHS.
JlocaigpKeHHA TaKOoX MiJAKpecJ€ 3HAYyLiCTh
Ha3eMHOro0 paBJiiKa C. apertns 1K TOTEHLIKHHOTO
BUJly-Oi0iHAMKaTOpa [/l OLiHKM PHU3UKY
3a0py/iJHEHHS HABKOJIMUIHBOTO CepeJloBHUla
nectunuaamu (Leomanni et al., 2015).

A6nyuni paBAUKU  Pomacea  canaliculata
BiZMOBijal0Th BUMOTraM BUJY, SKUH MOXKHaA
BUKOPUCTOBYBAaTH B €KOJIOTIYHOMY MOHITO-
punry (Elder i Collins, 1991), a «kinbka
NOJIbOBHUX i J1TaBOPaTOPHUX JOC/IiKEHb MOKa-
3yI0Thb, 10 IIi TBAPUHU 3JaTHIi HAKONMUYYBaTH
pis3Hi ximiyHi enementu (Hayes et al, 2009;
Vegaetal, 2012).

[ToBigomsiniocs npo HakonnyeHHs Cu, Cd,
Pb i Zn B rosioBi, HO3i Ta BHYTpillIHiX opraHax
aMnyasapiiB pofiB Pila, Lanistes i Pomacea (Hayes et
al., 2015). Hoang et al. (2008) npoaeMoHCTpy-
BaJIM TNOTJIMHAHHA Ta OYHUIIEeHHS MiJi 3 BOJAU
MOJIOAUMHU OCOOUMHAMM  P. paludosa.  P. scalaris,
0O0MeXeHUW 30HOK  BHUJOOYTKYy  30J10Ta,
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3laTHUM NiJABUIIYBaTU KOHLeHTpauiro Hg y
M'akux TkaHuHax (Callil & Junk, 2001), axi
MIiCTSATH IIIrMEeHTOBaHi CHMOIOTHYHI TiJbId,
MOJiOHI 40 TUX, 1[0 3HAXOAATLCS B P. canaliculata
(Castro-Vazquez et al., 2002). P. canaliculata, nicas
BIUIMBY CTIYHUX BOJ, CBUHLEBO-LIMHKOBOI
maxTU Ha niBAHI KuTar, Hakonmuyye BHUCOKI
KoHLeHTpanii uux esnemeHTiB (Deng et al,
2008), ane ix KOHIeHTpalii B TKaHUWHAaX He
KOpPeJIIOTh 3 KOHLEHTpaLisiMU B 0CaJ0BUX
BigkyiazeHHax. KpiM Toro, noBigomMsaaocs npo
HakonudeHHa Hg, As ta U 'y P. canaliculata 3
Moxkepen nuTHol Bogu (Vega et al, 2012).
JlabopaTopHe [0C/iP)KeHHS 0Ka3aJ0 PO3MOJiT
NOTEHLiIMHO TOKCUYHUX €JIEMEHTIB y TKAHWHAX,
AUNAX 1 cuMbioHTax P. canaliculata (Vega et al,
2012). TpaBHa 3a/103a i HUPKKU € OCHOBHUMHU
MICIAMM HAKONMYEHHA PIi3HUX MeTaliB. Y
TpaBHIM 3a/i031 BeJIMKa YacTKa eJIeMEeHTIB
36epiraeTbcs B cuMbionTax (11,7 - 79,7 %), ki
MOXYTb JiATH 9K BHYTPIIUHbOKJIITUHHI LIeHTPHU
JleTokcuKalii. MicueM aeTokcukanii pTyTi 6y/10
inenTudikoBano Hupku (Hayes et al.,, 2015).

Vega et al. (2012) pocaimxyBanu gude-
peHLiaJbHy 3JaTHICTb TKAaHWH, €HJ0CHUM-
OioHTIB Ta denp AOJYYHOTO  paBJIMKa
6ioakymynoBaTHU Kinbka MeTasiB (Sb, As, Ba,
Br, Zn, Cr, Fe, Hg, Se Ta U). BucHoBku Vega et al.
(2012) nokasauiy, 1110 3a/103a CepeIHbOT KUILKH
(i cuM6GiOHTH, 10 MICTATBHCS B Hil), HUPKU Ta
HOTU P. canaliculata MOXYTb OYTHU KOPUCHUMH
6ioinauMkaTopamMu 3abpysaHeHHs Hg, As ta U
NpPiCHOBOJHUX BOJIOVM.

PaBnuka Pomacea canalicnlata BAKOPUCTAHO
TAaKOXX B TOKCHKOJIOTIYHHUX  [JOCHi/PKEeHHSX
JlesIKMX MeCcTULU/iIB. 30KpeMa, JOoCiAKeHHs Xu
et al. (2017) nepeBipuJjio rinoTe3su npo Te, YU
JIOTIOMOXKe eKoJIoTiyHa 3JjaTHicTh ruaidocaty
KOHTpPOJIFOBAaTU  TMOIIMPEeHHs  iHBA3ikHOTO
paBaukKa Pomacea canaliculata, 44 CcOpuaTUME
3pOCTaHHI MOro mnomyJduii B yCbOMY CBITI.
Cy6usieTanbHi KOHUeHTpalii riaidocaTy MOXKYTb
OyTH KOPUCHUMMU /11 60pOTHOU 3 iHBa3iHHUMU
BUJaMU. UM BIIJIMBA€E €KOJIOTiYHA 3HAYUMICTb
rai¢ocary (< 2 Mr/J) Ha 3poCTaHHA NOMYy ALl
P. canaliculata, 10CIi He JOBEJ€HO, IO BUMAarae
noJla/ibIIuX MOJIbOBUX AoC]ifxeHb (Xu et al,
2017).

[liznime, Arrighetti et al. (2018) oninuau
pisHi 6GioMapkepu B $6JYYHOMY pPaBJIUKY
P. canalicnlata, migpaHoMy Oii iIHCEKTULUAY
nunepmetpuny (CYP). Bioximiuni epekTu He
3aJieXaJIu aHl BiJ KOHLleHTpalil, aHi Bif 4acy.
PesysbTaTy 1bOro [OCJIJKEHHS MOKAa3yHOTh,
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[0 TricTomaToJioriyHi 3MIHM € HaubiabI
YyTJMBO 3aJIeXXHUMU BiJi 4Yacy Ta [Jo03U
6ioMapkepa TOKCUYHOCTI, iHAyKoBaHOi CYP y
P. canaliculata (Arrighetti et al.,, 2018).

TpaBHi 3a103u Ta HUDPKU P. canaliculata €
YyTJMBUMHU TKaHUHAMU JAJs1 6I0OMOHITOPUHTY
3a0py/lHEHHS €eKOCUCTEeM BaXXKMMH MeTasaMH.
lle miaTBEpAKYIOTH AocaigKxeHHs Campoy-Diaz
et al. (2018), aki BUBYasu 3JaTHICTb TKaHUH
PaBJHUKIB i CUMOIOHTIB GiOKOHLIEHTPYBAaTH Ta
OUYMIATU PTYTh, MULI'AK i ypaH. Pe3ysbTaTu
IIbOTO JOCJIi/PKeHHS [T0Ka3aJy, 1110 CUMOIOHTH,
TpaBHiI 3aJio3U Ta HUPKU P. canaliculata €
YyTJIMBUMU MicUsIMU 5 6ioMoHiTOpUHTy Hg,
As ta U (Campoy-Diaz et al,, 2018).

JlaHi mokasaJsiy, 10 BCi BHUIe3a3HaYeHi
MapKepHu OKCUJALLIMHOTO CTPecy Ta aHTUOKCHU-
JIAHTHOI CUCTEMH 3aXUCTy Ha3eMHHUX 4YepeBO-
HOT'UX MOJIKOCKIB € BaXKJIMBUMU IHCTpyMEHTaMU
JUI1  1arHOCTMKU HEeCHpPUATJIUBUX BILJIUBIB
3abpyaHeHHsa. bynab-aki 3MiHM, w0 BigbyBa-
I0TbCSl B TKAaHWHAX i OpraHax MOJIIOCKIB, HMO-
BipHO, MOB’sA3aHi 3 aKTUBALiEI0 OKCUAALIMHOTO
CTpecy, 3MiHaMM B €HEepreTUYHUX pe3epBax
Ta/abo eHJOKPUHHHUMHU NopylieHHSAMHU. Kpim
TOro, Iii OpraHiaMM MawTb psjJ 6GioJ0OTiYHHUX
peakiiii Ha TOKCUYHi pe4YOBHUHH, 1110 POOUTH iX
iHHUMHU JOMOMI>KHUMHM 06’€EKTaMU B JjiarHOC-
TH1i 3a0py/IHEHHS, | TOMY iX peKOMEH/YIOTb 1K
KOPHMCHI 6i0iHAWKATOPU B €KOTOKCHUKOJIOTIYHUX
JOCHIPKEHHAX 1 I@porpamMax MOHITOPUHTY.
TakuM YMHOM, PaBJMKU BUABUJIUCA BaXKJIU-
BUMM IHCTpyMeHTaMH O0iOMOHITOPUHIY Ta
IHAMKAaTOpaMM  paHHbLOrO  IoOIepeaXKeHHHA
3a6pysaHeHHd (Dhiman & Pant, 2021).

BucaoBku

MoHiTOpUHTI 3abpy/jHEHHS HaBKOJIMLI-
HbOI'O CepesioBUIlLA MOXe MaTHU JBi TOJIOBHI
1[iJli: KiJIbKICHO BU3HAYUMTU PO3MOJiJa 3a6py.-
HIOBaya Ta BUMIpATH HOro BIJIMB Ha 6ioTy
3abpy/IHEHUX cepeJloBUIL icHyBaHHs. JlemaJti
6isbllle BUKOPUCTAHHS PaBJIMKIB SIK Yy TJIMBUX
6ioiHZMKaTOPIB 3a6pyAHEHHS HABKOJIUIIIHBOTO
cepeZioBHIllA HAOYJI0O BEJMKOro 3HAYe€HHS Ta
3aCTOCYBaHHA [Ji iHTerpanjii curiany 3abpya-
HEHHsI Ha MeBHiHM TepuTopii abo B NeBHUU
nepios yacy, fIKIO € JAOCTaTHiI 3HAHHA IpPO
JbKepesia Ta MOOUIBHICTb 3abpy/HIOBauyiB B
eKOCUCTeMaX, /[Jid BUBYEHHA KIHETUKHU IX
NOrJIMHAaHHA B ekocucteMax. ®PiziosoriyHa
peakliss paBJMKIB Ha 3abpyJHEHHS MOXe
BOJHOYAC BiZjoOpaXkaTU fAKICTb HaBKOJIUII-
HbOT'O CepefioBHIA B NPUPOAHO 30iAHINIMX
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eKOCUCTeMaX 3 MeTOH OLIiHKU BIUIUBY PAAY
3abpysHIOBauiB. BUKOpUCTaHHA paBJIMKIB Yy
b6ioTecTax Ha TOKCUYHICTb € BaXXJIMBUM METO-
J10M, OCKIJIbKU PaBJIMKIB JIETKO KYJIbTUBYBATH B
JlabopaTopii, IX MOXXHa TpPUMaTH Ha LITyYHUX
JieTax i3 6aKaHO KiJIbKiCTIO MeTaJiiB, i BOHH
IIBU/IKO pearywTb Ha 3a0py/IHEHHS MeTaJlaMHy
B /Jliama3oHi cy6JsieTaJbHUX /[03. BuBYeHHH

¢disiosorito  opraniamMiB  NpU3BOAUTHL  [10
PO3pOOKU KiJIbKOX TECTIB Ha TOKCUYHICTb, fKi
MO>XXHa BUKOPUCTOBYBAaTU K IHCTPYMEHT JJid
OL|iHKM 3a0py/IHEHHS HaBKOJIMLIHBOIO CEpPesO-
Bulla. Kisibka BUZIiB Ha3eMHUX, NPiCHOBOJHHUX i
MOPCBKHUX pPaBJIMKIB XapaKTepU3yrThCA
BHCOKMM IOTEHIiaJIoM OiOMOHITOPUHTY Ta
6i04yT/IMBOCTI.

BIUIMBY MeTaJliB Ta iHIIMX 3a6py/HEHb Ha
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AHOTALIA

MeTta po6otu. [ocaifuTh OCHOBHI OHKOEMiJeMioJIoriyHi TMOKa3HUKU 3J0SIKICHUX MeJaHOLUTapHUX
HOBOYTBOpEeHb HIKipu B M. UepHirosi Ta YepHiriBcbkil 06s1acTi, mpoaHaiiyBaTH METOAU iX paHHbOI AiarHOCTUKH,
BU3HAYUTHU IX JAuHaMiky y mnepiog 3 2014 mo 2021 poku, mpoaHanisyBaTH eQdeKTHBHICTb NpPoQiJaKTUYHHX,
JiarHOCTUYHUX Ta JIiKyBaJIbHUX 3aX0[iB B MeJUYHUX 3akJajax YepHiriBcbkol o6J1acTi 3a moOKa3HUKaMU 5-pivHOrO
BW>KMBaHHS MAaLLiEHTIB 3 [[larHOCTOBAHO0 MEeJIAHOMOIO LIKIpH.

MeTopaoJioris. [IpoaHanizoBaHO CTaTUCTUYHI JaHi YepHIriBCbKOro MeJUYHOI0 LEeHTPY Cy4acHOI OHKOJIOTII Ta
HanioHasnbHOro KaHuep-peectpy Ykpainu 3a nepioz 3 2014 no 2021 poku 110 OCHOBHHUM IOKa3HMKaM L10/Jj0 MeJIaHOMU
IIKipH: 3aXBOPIOBAHICTh, CMEPTHICTh Ta 5-piuyHa BM>KUBAHICTh; TPOBE/EHO aHaJIi3 HAYKOBOI JIiTepaTypH 110/10 paHHbOI
Ta fudepeHLilHOI AiarHOCTUKU MeJIJaHOMMU LIKipH.

HaykoBa HoBM3HA. [IpoaHa/i30BaHO OHKOeNiZeMioJIOTIYHI IOKAa3HUKU MeJIaHOMM WKipu B YepHIiriBcbkoMmy
perioHi 3a nepiof; 3 2014 no 2021 poky, JaHa oLiHKa edeKTUBHOCTI NpodiaKTUUHUX, AIarHOCTUUHUX Ta JiKyBaJbHUX
3axo0/liB B MeJUYHUX 3akyaZiax YepHiriBcbkoi o6J1acTi 3a MOKa3HUKaMHU 5-piYHOro BIKWBAHHA MaliEHTIB 3
J1arHOCTOBAaHOI0 MeJIaHOMOIO IIKipH.

BucHOBKM. [loKasHUKM 3aXBOPIOBAHOCTI HAa MeJIJaHOMY IUKipU Ta CMEPTHOCTI Bif LIbOrO 3aXBOPIOBAHHA B
M. YepHirosi Ta YepHiriBcbkiit o6s1actiy nepiog 3 2014 nmo 2021 pp. He MalOTh TeHAEHLI /10 36i/IbIIEHHS, ajle BUSBUJINCS
BUILMMHU 3a NOKa3HUKHU N0 YKpaiHi B 1,4 pa3u. [lokasHUK 5-piyHOTO BHKMBAHHSA Ma€ TeHJeHIi0 10 36i/1blIeHHs, 10
MO’Ke CBi[YUTH PO MMOCTYNOBE BAOCKOHAJEHHS METO/[iB MPOQiaKTUKY, [[iarHOCTUKY Ta JIIKYBaHHS MeJaHOMHU IIKipH
B MeJIMYHUX 3akja/ax YepHiriBcbkoi obsacti. Halvacrime giarHocroBaHa pyra cTazisi MeJlaHOMH LIKipy (M0JIOBUHA
BCiX BHUMAJKiB), IO CBiAYUTH NP0 HEAOCTATHI piBEHb OHKOHACTOPOXXEHOCTi HaceseHHd. BusHavyeHi TuUMOBI
JlepMaTOCKOMIYHI 03HAaKW MeJIaHOMM MIKipy Ta ii J{iarHOCTUYHI aJropuTMU MarOTb GyTH BifoMi JiikapsM MepBUHHOI
JIaHKH, a HaceJleHHs], 0CO6JIMBO 3 00T KEHWM aHaMHe30M Ta HasBHICTIO lepe/MelaHOMHUX HOBOYTBOPEHb, Ma€ 6yTH
JIOCTaTHbO 06i3HAaHe MPO HeOOXiHICTb MOHITOPHUHTY 3a 3MiHaMM B HOBOYTBOPEHHi i CBOEYACHO 3BEPTATHUCH [0
daxiBuis.

Ki1rouoBi c/10Ba: MesraHOMa LIKipH, JUCIIJIACTUYHUN HEBYC, MeJIaHOLIMTAPHI HOBOYTBOPEHHS IIKipU
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ABSTRACT

Purpose. To investigate the main onco-epidemiological indicators of malignant melanocytic skin neoplasms in the
city of Chernihiv and the Chernihiv region, to analyze the methods of their early diagnosis, to determine their dynamics
in the period from 2014 to 2021, to analyze the effectiveness of preventive, diagnostic and treatment measures in medical
institutions of the Chernihiv region according to indicators 5-annual survival of patients diagnosed with melanoma of the
skin.

Methodology. Statistical data of the Chernihiv Medical Center of Modern Oncology and the National Cancer
Registry of Ukraine for the period from 2014 to 2021 were analyzed for the main indicators of skin melanoma: morbidity,
mortality and 5-year survival; an analysis of the scientific literature on early and differential diagnosis of cutaneous
melanoma was carried out.

Scientific novelty

The onco-epidemiological indicators of melanoma of the skin in the Chernihiv region for the period from 2014 to
2021 were analyzed, and the effectiveness of preventive, diagnostic and treatment measures in medical institutions of
the Chernihiv region was evaluated based on the 5-year survival rates of patients diagnosed with melanoma.

Conclusions. The rates of cutaneous melanoma morbidity and mortality from this disease in the city of Chernihiv
and the Chernihiv region in the period from 2014 to 2021 have no tendency to increase, but were 1.4 times higher than
the rates for Ukraine. The 5-year survival rate tends to increase, which may indicate the gradual improvement of methods
of prevention, diagnosis and treatment of cutaneous melanoma in medical institutions of the Chernihiv region. Most often,
the second stage of melanoma is diagnosed (half of all cases), which indicates an insufficient level of cancer awareness
among the population. The defined typical dermatoscopic signs of cutaneous melanoma and its diagnostic algorithms
should be known to primary care physicians, and the population, especially those with a burdensome medical history
and the presence of pre-melanoma neoplasms, should be sufficiently aware of the need to monitor for changes in the
neoplasm and contact specialists in a timely manner.

Key words: cutaneous melanoma, dysplastic nevus, melanocytic neoplasms of the skin

ITocranoBKa IpoOAEMU

Bce yacTiie HiKapi Ha l'IpaKTI/IL[i 3yc'rpi_ HOBOYTBOPE€HHA, MO BX€ € O03HAKOI Mi3HbOI
YalOTbCSI 3 HOBOYTBOPEHHSIMH ILIKIPH, ILO cTajii 3axBoproBaHHA (Artem'yeva & Romanova,
XapaKTepU3YHThCA LIUPOKOK PI3HOMAHITHICTIO 2020). Buacha ﬂiaFHOCTI’IKa MeJIaHOMH IIKipH
HO30JI0TiYHUX POpPM Ta KJIiHIYHUX NPOABIB. Yci BU3HAYa€ TAaKTHUKy JIIKyBaHHA Ta IPOrHO3
HOBOYTBODEHHsl IUKIpY MOAIISIOTECS  Ha BW)XKUBAHOCTI XBOpuX. OCOOJMBY CKJIaJHICThb
MeJIaHOLMTAapHi Ta HeMeJaHONHUTapHi, Aki, y =~ Ma€ AWepeHUiHHuH JAiarHo3 Mix jucniac-
CBOI0 4epry, MoJAiIAITbCA Ha A06posKicHI Ta THIHUM HEBYCOM Ta MEJaHOMOI  HIKIPH.
3J104KicHI. /[lo rpynu MeJIJaHOUUTApHUX HOBO- JlepMaTOCKOMIYHI KpuTepll TpH HUX HOBO-
yTBOPEHb BiJHOCATb JOOpOSKiCHI MeJsiaHO- YTBOPEHHAX HE € yHIBEpCaJIbHUMH, MOKYTb
LUTapHi HEBYCH Ta 3JI0SIKICHY MeJJaHOMY LIKipH MICTUTH CHiIBHI pUcH 1 smiue iX KiTbKicTb
(Elder et al., 2018). MesraHoMa HIKipH - 1je OJJHE BU3HAYa€ N1ardos, Mo HEPIAKO MPU3BOAUTD 110
3 HAUPIJKICHINIMX 3aXBOPIOBaHb, ajie 3 04aTKy AIarHOCTHIHKX  MIOMHJIOK. B_leﬂlaﬂbHHMH B
XX CTOMNITTA  CHOCTEPIraETbCs  3POCTAHHSA .LLI/I(i)ep.eHLUI/IHII/I AIarHOCTHIl € BU3HAYEHHA
4acTOTU MeJIaHOMM IIKIpY y 6isblIoCcTi KpaiH iHgekciB  nposidepanii  Ta  aKTUBHOCTI

cBiTy. BesnyuMHa 4acTOTM MeJIaHOMU ILIKipHU noniMepa3. Yacrora nosBu Me{laHOMH_LUKipH
3a/IeXKUTh Bifj pi3HUX YMHHUKIB, Y TOMYy YMUCJIi Ha QoHi ANCIIAaCTHIHUX HEBYCIB, 3a PISHUMU
Bifi reorpadiyHoro posTaulyBaHHs, €TOJIOTiY- AAQHUMH NOCTIKEHD, KOJIMBAETHCA B IIMPOKKX
HHUX 0COGJMBOCTeH, pacoBoi mpuHasexHocti — Mexax - Bif 8,4 1o 50 % (Gel'fond, 2012). Tomy
Honyﬂﬂuﬁ TOLIO. CBO€EYaCHe BUABJIEHHSA nepeaMesIaHOMHHUX
3axBOpIOBAHICTh Ha MeJaHOMY UIKIipU € HOBOYTBOPEHb Ma€ BAXJIMBE 3HATCHHA Y
O/IHi€10 3 HAMOIBLI CTPIMKO 3pOCTAOYUX CEPE] npod)mammfl MEJIaHOMH LIKIpH. o
BCiX THIIiB paKy y CBiTi i 1jopiyHO 36i/1b1IYETHCS B Yxpaini ICHy€ mpo6sieMa paHHbOI Alar-
Ha 3-7 % (Linos et al,, 2009). Mesianoma mkipu HOCTHUKH Ta H_pocl)lﬂaKTHKH MeJIaHOMM LIKIPH,
ckJazae npubausHo 10 % Bifg Bcix 3/109KiCHUX AUCIJIACTHYHIL - MEJIAHOIUTApHI  HEByCH  HE
HOBOYTBOpPEHb LIKipH, IPOTE, HAa Hel Mpunasae 06JIIKOBYIOThCH, CKPHHIHT0B1 JOCII/DKEHHA He
noHaz 80 % cmepTHOCTI B 11iii rpyni (Lemekhov, IIPOBOAATHCH, a HAYKOBI ny6111Kau11_3 LIEl TEMH
2001). Lle NosICHIOETbCA THM, L0 Ha paHHIN 3a/IMIIAKTHCA OIMHUIHUMH. lpodinaktuui ta
cTafii MejaHoMa He TypGye XBOpOro i PaHHIN AiarHOCTHULI 3/I09KICHUX MeJIaHOLIUTap-
Bi3ya/IbHO HaraJlye 3BUYalHUU MNirMeHTHUU HHUX HOBOYTBOPEHD UJKipH_ CIIpHAE 061_3P_1_3H1CT5
HEBYC, a IPUBOJOM 3BEpPHEHHS [0 JliKapsl CTa€ HaCeJIeHHA 10010 $axTopiB pu3MKY Li€l IPo6-
3a3BMYail BHpPaA3KyBaHHsS Ta KPOBOTOYHUBICTb JIEMH, 3OBHIIIHIX O3HAaK TaKOro HOBOYTBO-

pEHHs, HeOOXiHOCTI MOHITOPUHTY HOTO
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30BHIIIHIX 3MiH Ta paHHbLOI'O 3BEPHEHHA [0
daxiBuiB. BHac/aifoK paHHBOI JiarHOCTUKU
MeJIaHOMU LIKIpY BiZj3HAaY€HO 3HWKEHHHA CMepT-
HocTi Ha 47-49 % (Waldmann et al,, 2012).

PesyabTaTt AOCAIAYKEHD

[IpoananizoBaHo enifemMiosioriyHi IOKa3HUKHU
MeJIaHOMH I1uKipy B Micti  YepHniroBi Ta
YepHiriBcbkiit o6sacTi 3a nepion 3 2014 o 2021 pp.
3a gaHuMU YepHIriBCbKOro MeAWYHOr0 LEeHTPY
cydacHoi oHkoJiorii Ta HanioHanbHOro kaHuep-
peecTpy YKpaiHu.

AHasi3 mnoKa3HMKa 3aXBOPHOBAHOCTI Ha
MeJIaHOMY LIKipU B MicTi YepHIrosi BIpoaoBx
2014 - 2021 pp. nokasas, 1110 B cepeJHbOMY BiH
€ BumuMm (10,5) 3a cepegHi MOKAa3HUK B
Ykpaini (7,6) B 1,4 pasu. Ilpu npomy He
CIOCTEPIraeTbcs TeHJEHLid 10 3pOCTaHHA abo
CIaflaHHa 3HadeHb IMOKa3HUKa. CepepHin
[IOKa3HMK 3aXBOPIOBAHOCTI Ha MeJIaHOMY B
YepniriBcbkin o6sacti (7,8) mepebyBae Ha
OJHOMY piBHI 3 cepejHIM IOKa3HUKOM IIO
kpaiHi (puc. 1) (Fedorenko etal., 2016 - 2022).
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Puc. 1. 3axBoproBanicts HaceaeHHA M. UepHirosa, UepHiriBcbkoi 06AacTi Ta Ykpainu
Ha MeAaHOMY IIKipu BIIpoAoBik 2014-2021 pp. (ra 100 Trc. HaceaeHHA)

CepesiHiM TNOKAa3HUK CMEPTHOCTI Hace-
JIEHHA BiJy MeJIaHOMH LUKipY B MicTi YepHirosi
Ta o6JiacTi 3a nepioa 3 2014 no 2021 pik (3,6)
BUSIBUBCAA BUIIMM B 1,4 pasu 3a cepejHiu
NOKa3HHUK No YKpaiHi (2,5), npoTe 6e3 TeH/eHIlil
o 360inbmeHHs (puc. 2) (Fedorenko et al,
2016 -2022).

MakcuMasibHe  3Ha4YeHHA  [OKa3HHUKa
CMEpPTHOCTI HaceJieHHA B MicTi YepHirosi Ta
YepHiriBcbkill 06s1acTi cnocrepiranocs y 2018
poLi, 110 MOACHIETHCA MAaKCUMaJIbHUM 3HA4YeH-
HAM II0OKa3HMKa 3axBoproBaHocTi y 2017 poui.

Haii6isib11 y?KMBaHUM NOKa3HUKOM OLIIHKH
epeKTUBHOCTI MeJUYHOI JOTOMOTH OHKOJIOTi4-
HUM XBOPUM Y PO3BUHYTHUX KpalHax € IOKa3HUK

55

BM>KHMBAHOCTI — OILliHKA KUMOBIPHOCTI MepeXuTH
BHM3HAYe€HUM TEepMiH 4Yacy 3 MOMEHTY BHUSIB-
JIeHHs1 xBopo6u. Haluacrimie BUKOpHUCTO-
BYETbHCS MOKA3HUK 5-piYHOI BUXKHBAHOCTI, TOMY
o caMe Ha Ied nepioa aad O6iabHIoCTi
OHKOXBOPHUX 3HAayeHHSl MOKa3HMUKa CTabisizy-
e€Tbcs. Buxoasauu 3 ganux KHII «YepHiriBcbkin
MeJJMYHUM LEHTP CydyacHOI OHKOJIOTii» 5-piuHa
BMI)KMBAHICTb XBOPUX Ha MeJIaHOMY WIKipU B
perioHi  BonpogoBx  2014-2021 pp. Mae
NO3UTUBHY TeHJEeHLil0 A0 306iJblIeHHs
[IOKa3HUKIB, 1110 MOe CBIJYMUTHU IIPO [IOCTYIIOBE
BJOCKOHaJIeHHA MEeTOLIB [iarHOCTUKH, JIiKy-
BaHHA Ta NpOodiaKTUKUM MeJaHOMU ILIKipU
(puc. 3) (Fedorenko et al., 2016 - 2022).
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Puc. 3. 5-piuna BrokuBaHicTh HaceaeHHA M. UepHirosa Ta UepHiriBchkoi o6aacTi micas
BCTAHOBAEHHA 3aXBOPIOBAHHA HA MEAAHOMY HIKipu BrpoAosxk 2014-2021 pp., %

AHaniz BWXXMBAHOCTI NPUMHATHHA B He3Baxkaroyu Ha Te, 1110 MeJIaHOMA LIKipH
yCbOMY CBiTi Ik Halb/Ib1I AOCTOBipHE i iHdOP- HaJIEXUTb [0 KJIiHIYHO (Bi3yasibHO) ZjiarHOCTO-
MaTHUBHe JiKepeJio OLiHKH epeKTUBHOCTI Ha/a- BaHUX NYXJIMH, YaCTOTY BUABJIEHHS 3aXBOPIO-
HOI OHKOJIOTIYHOI J0IOMOT'M 260 NMOPiBHANIBHOI BaHHA Ha paHHIX CTaJiaX He MOXXHa BBa)KaTH
OL|IHKH 3aCTOCOBAaHUX METO/IB JIIKYBaHHS. 3agoBisibHOW. /Jlani HKPY 3a 2019-2021 pp.
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JaJId MOXJIUBICTb NpPOaHaJ/i3yBaTU Pi3HULIO Y
NoKa3HMKax BUsIBJeHHA Ha I-# Ta II-ii cTagiax
PO3BUTKY MeJAHOMH ILIKipU B YepHIiriBcbKin

o6sacti. Ha I-#1 cTaaii xBopob6a BUSIBASIETHCSA B
1,4 pasu pigme, Hixk Ha II-i crazii (puc. 4)
(Fedorenko et al., 2020 - 2022).
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Puc. 4. Po31mIoAiA BUITAAKIB MEAQHOMH IIKIPH 34 CTAAIAMH HA MOMEHT BHABACHHA
B UepHiriBcekiil o6aacri, %o

Taka cuTyanisa Moxe CBiJYUTHU PO HU3b-
KWH piBEHb OHKOHACTOPOXXEHOCTI HaceJIeHHH,
HeJJOCTaTHIW piBeHb BIPOBAa/PKEHHSA Cy4aCHHUX
MEeTO/iB JiarHOCTUKU HOBOYTBOPEHb LIKIpH Ta
IH.

[ AiarHOCTUKKA MeJIaHOLUTapHUX HOBO-
YTBOPEHb MLIKIpU 3aCTOCOBYIOTb HeiHBa3WBHI
(36ip aHaMHeCTMYHUX J[aHUX, Bi3yaJbHUU
OrJIsiJI, lepMaToCKoIisa) Ta iHBa3uBHi (6iorncis 3
NO/Jla/IbIIMM TiCTOJIOTIYHUM  JOC/i/PKEHHSIM)
MeToaM. [lizo3pisi HOBOYTBOpPEeHHA LUKIpH, AK
NpaBUJIO, BUABJAKTL JiiKapi NEepPBUHHOIO
KOHTAKTy (ciMelHi Jiikapi, AepMaToJIoTH) MiJ
yac orjigAy WKIipyd Ta HalpaBJATb Nali€eHTa
Jl0 oHKoJZiepMaToJiora. Halbinbiy ckiafHicTb
npeactaBiase  gudepeHliiHa  JiarHOCTHKA
aTUNOBUX (JAUCIJIACTUYHUX) MeJIAaHOLUTAPHUX
HEeBYCiB 3 MeJIAHOMOIO LIKIipH.

Haib6inbm mnomupeHMM HeiHBa3MBHUM
METOZ0M [iarHOCTUKHA HOBOYTBOPEHb LIKipU
3aJIMILAETHCS Bi3ya/IbHUU 0I5/, €PEeKTUBHICTh
AKOT0 HallpPAAMY 3aJIeXKUTh BiJl KOMIIETEHTHOCTI
Jlikaps, IKUHM OLIiIHIOE HOBOYTBOPEHHS 3 ypaxy-
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BaHHAM JWHaMiKd 3MiH, (OTOTHIY LIKipH,
CIIAIKOBOCTI, BiIKy TnauLieHTa Ta IHIIHKX
aHaMHeCTUYHUX JaHuX. [lig yac orsisy HeoO6-
XiJHO 3BepTaTHU yBary Ha BCi HOBOYTBOPEHHSH
HIKipHY, a He TIJIbKY Ti, IKi TYpOYIOTb Nalji€HTA.
[Ipu orssai 6akaHO BUKOPHUCTOBYBATH JIYIY 3
2-3-X KpaTHUM 30i/bllIeHHSM, fKa J103BOJISIE
OiJibII  TOYHO  BHU3HAYaTU  OCOGJMBOCTI
HOBOYTBOpeHHs Ta Horo Mmexi (Voronenko et
al, 2019). MeTtoa He € crneyudiyHUM Ta Mae€
obMexxeHy iHQOpPMATUBHICTb 1 HeAOCTaTHSA
KBaJidikalisga 4yu BifgCyTHICTb AOCBiAy jikaps
NpU3BOJUThL A0 3POCTAHHS KiJIbKOCTI HeoO6-
IPYHTOBaHUX 6ioMncii Ta BUJaJeHb A06po-
SIKICHUX MeJIJaHOIJUTapHUX HeBYCiB (Garanina et
al, 2020). Ane, BojgHOYac, MpPU [AOCTATHIN
KBaJidikarii siikaps Ta 06i3HAHOCTI Mali€HTIB
METO/i Ma€ IiHHICTb B paHHIA JAiarHOCTUIL
IIKipHUX HOBOYTBOPEHD Ta CIPUSIE MPAaBUJIbHIN
TaKTUL JiiKapiB NpPU BUABJIEHHI HOBOYTBO-
peHHH.

IcHy1OTh cneniajibHO poO3po6JieHi ajiro-
PUTMHU 3 OLIIHOYHUMU JialTHOCTUYHHUMHU KPHUTe-
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piAMH aTUNIOBUX MEJIAHOLMTAPHUX HEBYCIB Ta
MeJIAaHOMHU WIKipU. VY CBITOBIM NpakKTULi
HaMOI/IbII MIMPOKO 3acTOCOBYETbCA ABCD(E)-
npaBuJio, 3anponoHoBaHe R. Friedman (1985).
JliTepu y Ha3Bi anropuTMy BiZiIOBiJaIOTh 5-0M
OCHOBHHUM KpUTepiaMU aTunii: A (asymmetry) -
acumetpis, B (border) — nepiBHUM KpaW, C (colour) -
HEOJHOpiAHICTh mnirMeHTauii, D (diameter) -
Jiametp >5MM Ta E (ewolution) - 3MiHHU B
HOBOYTBOpeHHi (puc. 5). Y 1991 p. W. Stolz et al.
MoauQiKyBasnd KJiHiuHe ABCD-npaBuJo s

NORMAL

MELANOMA

BORDER
IRREGULARITY

ASYMMETRY

COLOR

BUKOPHUCTAaHHA B JepMartockonii. Kpurepin D
(B «kJ1acMYHOMY» MpaBWJi - AiamMeTp) y CBOii
CMUCJIOBIM YaCcTHUHI OyB nmepeTBOPeHUN Ha D -
AudepeHLia/bHI CTPYKTYPH, L0 BUABJIAKTbCA
npu gAepmartockomnii. Cuig  BIiAMITUTH, 110
NOJi0HI a/JIrOPUTMHU He 3aCTOCOBYHOTbCA [Jif
BY3/10BOI pOpPMH MeJITaHOMH IIKipH, OCKIJIbKHU
Ha noyaTKy (OpMyBaHHSl BYy30J1 MOe OYyTH
CMUMETPUYHUM, 3 PIBHUMHU KpasdAMH, OLHOPIiA-
HOI'0 YOPHOI'0 KOJIbOPY, Oy/ib-KOTO AiaMeTpy.

DIAMETER:
1/4 1NCH
OR 6MM

Puc. 5. AiarHocTruHi KpuUTepii KAIHIYHOI KAPTUHYU MEAAHOMH IIKIpHU
3a ABCD-npaBuaom B nOpiBHAHHI 3i 3BUYATHUMH MEAAHOIUTAPHUMU HEBYCaAMU

(Popovic et al., 2011)

JlepmaTockoniss - HeiHBa3UBHUM MeTO/]
JOCJIJPKEHHA 777 vivo, AIKUW [O3BOJISIE Bi3yaJiiy-
BaTU Oy/JlOBy emifiepmicy, Mexy JepMuU Ta
enizilepmicy, COCOYKOBMM 1Iap JepMU Ta
nirMeHTanilo, sKi HeBUAUMI HeO36pPOEHUM
OKOM. BrnpoBajkeHHd y KJIHIYHY NOpPaKTUKY
JepMaTocKonil MiBUILIUJIO TOYHICTb HeiHBa-
3UBHOI AiJarHOCTUKHK MeJITaHOMU 1IKipu Ha 35 %
(Antonio et al, 2013), a aTunoBUX MeJIaHO-
MTapHUX HeBYCiB - Ha 17 % (Carli et al., 2000).

[Ipy MenaHomax IIKipM HaW4dacTie
3yCTpivyaeTbCcs OaraTOKOMIIOHEHTHA IJ06asbHa
O3HaKa. baraTOKOMIIOHEHTHY O3HaKy MOXHa
BU3HAYUTHU 32 HAsSBHICTIO TPbOX abo OiJblie
BiIMIiHHHUX OJHa BiJ OJAHOI 30H JAHOTO
HOBOYTBOpeHH{. ['106asibHAa 03HAaKa BUCOKOTO
PU3UKY MOXe CKJIaJaTHUCA i3 TOEAHAHHA Pi3HUX
03Hak. baraTokoMnoHeHTHa r;106abHa O3HaKa
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€ BUCOKOCIellMpiuHOI0 JJIT MeJaHOMM LIKipH.
/lepMaTOCKONIYHUMH O3HAaKaMU MeJIaHOMHU
LIKIpA €: aTUNOBa MirMeHTHa CiTKa; JIiHIWHI
CTpyKTypu (pajianbHi mpomeHi Ta mnceBjo-
no/ii); HeraTMBHa NirMeHTHa CiTKa; KpHUCTa-
JIiYHI CTPYKTYpPH; aTUIOBI TOYKU Ta IJ100yJIH;
aTumnoBa MirMeHTallis; 6is0-6/JaKUTHA ByaJb;
CTPYKTYpHU perpecy; aTUIOBI CyJWHU; KOpUY-
HeBi 6e3CTPYKTYpPHI AiJSTHKYU HA epudepil:

1) aTunoBa mirMeHTHa CiTKa - HepiBHO-
MipHO pO310AiJIeH], YIliJIbHEeHi Ta po3rajy»eHi
JIiHIMHI JiZISHKK 4YOpPHOro, KOPUYHEBOro abo
ciporo koJsibopy. Pi3kuii 06pHUB aTHUMOBOI
NirMeHTHOI CiTKM Ha nepudepii HOBOYTBO-
PEeHHA 4acTo CBIAYMTh PO MeJIaHOMY LIKIpH;

2) MiHIMHI CTPYKTypd - TeMHi JIiHiHHI
eJleMeHTH pi3HOI TOBIUMHU, HAKI po3Tallo-
BYIOTbCAl y HANPSMKY BiJl HOBOYTBOPEHHH [0
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He3MiHeHOl wwKipu. TepMiHOM «J1iHii» 06’'€x-
HYIOTb IMOHATTA pajiaJlbHUX IPOMEHIB Ta
NCeBAONOAIN. [lpomeri — 130/1bOBAHi JIHINHI
CUJIBHO IIIrMEHTOBAHI CKyIYeHHA aTUIIOBUX
MEJIQaHOLIMTIB Ha MeXi emifepMicy Ta JepMy,
MOXYTb 3yCTpidaTHUCA Yy HeBycax, NpoOTe LA
O3Haka Oinbm crnepudiyHa A8 MeJTaHOMU
IIKipY, OCOOJIMBO HAKILO BOHM PpO3MOJiNeHi
HepiBHOMIpPHO. [ Icesdonodii — NiHIAHI YTBOPEHHA
no nepudepii HOBOyTBOPEHHS 3 OyJIaBONOAi0-
HUM IOTOBILEHHAM Ha KiH4YMKy. [IpoMeHi Ta
nceBjonoAil  ricrosiorivHO  Bif0OpaXKarTb
3JIMTTA NOTPAaHUYHUX THI3J MEJAHOLMUTIB 1 €
03HaKO10 NepudepiiHOro POCTy yTBOPEHHS;

3) HeraTUBHA NirMeHTHA CiTKa — 3BUBHUCTI
rinonirMeHTHi JiHil, 4Ki 0OTOYYIOTh NMIrMeHTHI
CTPYKTYpHU HenpaBWIbHOI popMH, 10 Hara-
JYIOTh BUJI0OBXKEHI Ta KPUBOJIIHIWHI I100YJ1H;

4) aTUnoBi TOYKMU Ta rJaA00y/JIU - Pi3KO
OKpecJieHi 4YOpHi, KopHuHeBi abo cipi yTBo-
pPEHHA Pi3HOro po3Mipy KpyrJiol Y4 OBaJIbHOI
dbopmy, pizHOrO po3Mipy, HEpiBHOMiIpHO po31o0-
JOiJleHi B HOBOYTBOpPEHHi IMOHa[, Y10 mromi.
[icTosoriuHo MOXyTb OyTH CKyNMYeHHSIMHU
MeJIaHOLUTIB, MesiaHOdariB abo MeJaHiHY.
Mo>kHa 3yCcTpiTH B HeBycax, ajie HanuJacTiule B
MeJIaHOMaX;

5) HepiBHOMipHO NirMeHTOBaHi AiJITHKHU —
AUdy3HO rinepnirMeHTOBaHi JIIMU (He MeHILe
/10 nowi yrBOpenHs) pisHux BiATiHKIB, AKi He
HaJiexKaThb A0 iHIIMX 03HaK, TAKUX SIK IirMeHTHa
Mepexka, KpalnKu Ta IJI00y/d, MalTb pPi3HUH
po3Mip Ta ¢opMy Ta Kpai, HepiBHOMipHUH
pO3M10/iJ Ta HenpaBuJIbHY GopMy;

6) aTUnoBa MirMeHTalliss - rinepnirMeH-
TOBaHAa acUMeTpPUYHa JiJITHKA Ha nepudepil
YTBOPEHHS], MOMXJIMBA HAsIBHICThL 6araTbox
JIJISTHOK B OJHOMY HOBOYTBOPEHHI;

7) 6is10-6J1aKMTHA Bya/lb — MOX€ BUIJIS-
JaTU SIK JleNirMeHTOBaHi AiJITHKM, CX0Xi Ha
pyo6ui (6insBi kosbopu), abo sgK 6JAKUATHI
0e3CTPYKTYpHi AinAHKY, abo [AiNsdHKU 3
NOEJHAHHAM 060X KOJIbOpiB (He mJyTaTH i3
30HaMU rinonirMeHTalil, AKi 4acTo 3ycTpida-
I0TbCSl y HeBycax). Moxe po3TalloByBaTHCS
JIOKaJIbHO B HOBOYTBOpPEHHI ab0 3aiiMaTH BCIO
niomy. fABJisie 06010 aKaHTO3HUM emijepMic 3
KOMIIAKTHUM OPTOKepaTo30M i pi3Ko BUpa-
)KEHUM IOTOBUIEHHSIM 3€pHUCTOTO IIapy
emiilepMicy, 10 JIEXUTb HaJ JIJIAHKOKW 3
BEJIMKMM CKyNYeHHSIM MeJiaHiHy (HampuKJaf,
CKYNYeHHSI BHCOKONIrCMEHTOBAaHHUX MeJIaHO-
UTIiB a6o MesaHodariB y BepxXHbOMY Ilapi
JlepMH 3 pi3HOI0 KisbKicTio ¢i6po3y). Moxe
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MaTH pi3Hi BiATiHKH, poTe OyJAb-SKi 3 HUX €
O03HAKOI0 BHUCOKOTO PH3HMKYy, L0 HauyacTile
3yCTpPIYa€EThCA NPU MeJIaHOMI LIKipy;

8) KpucTa/liyHi CTPYKTYpU - KOPOTKI
6aucKy4i JiiHiII 6i70r0 KoJBOpY, fAKI MOXHa
no6ayuTH JiMIle 3a JOMOMOrol0 IoJsApu3a-
LiKHOI AepMaTOCKOIii, po3TalloBaHi NepneHau-
KYJISIPHO 110 BiZJHOLEHHIO OJIMH 10 O HOTO;

9) cTpyKTypH perpecy — BeJMKa KiJIbKiCTb
Cipo-06/1TaKUTHHUX TOYOK, 3a PaXxyHOK BiJIbHOTO
MeJlaHiHy Ta MeJsiaHOdariB y BepXHiX Liapax
JlepMu  (HaragyoTb pO3CUNAHUU MOJIOTUH
YOpHUH Nepelb) Ta AUISHKU 6171010 KOJIbODY,
CBITJIILII AK BiJ CaMOro HOBOYTBOPEHHH, TaK i
Bii oTouyroyoi mkipu (o3Haka pybuenofi6Hoi
JlenirMmeHTalii);

10) aTUnoBi CyaWHU — CYJUHU Y BUTJIALL
ri106ys (HeoaHrioreHe3 HaBKpPYr'M OCTPiBLiB
NyXJIMHU), JIiHIMHI Ta 3BUBUCTI CYyJUHU
HenpaBuJbHOI GOpMH Ta pi3HOro po3Mipy,
CYZJMHU y BUTJISAZI INUJIbOK HA pOXKeBOMY QOHi,
KJIyOO4YKOMOZiOHI Ta chnipasenofioHi CyauHU
(Marghoob et al., 2019).

B cy4acHiM [AiarHOCTUYHIM NOpaKTULi
po3po6JieHI Ta 3acTOCOBYIOTbCA [leKiJbKa
JepMaTOCKOIIIYHUX  aJTOPUTMIB  PaHHBLOI

JiarHOCTUKM MeJIaHOMM 1iKipy. OJUH 3 HUX -
JlepMaTOoCKOMiYHUM anroputmM (Stolz etal 1994):

AcumeTpia (A): Konbopu Ta cTpyKTypHu
no 0-2 ocax (kinbkicTb 6aniB 0..2, BaroBui
koediuieHT x1,3);

Kpaii (B): Piskuii o6puB mnirmeHTalii 3a
0-8 cermenTaMu (KijibKicTb 6aiB 0...8, Baropuu
koedinieHT x0,1);

Konip (C): KinbkicTh KosibopiB (6i1uH,
YepBOHUH, CBITJIO-KOPUYHEBUM, TEMHO-KOPUY-
HeBUH, Cipo-6JJaKUTHUN, YOPHUH), (KiJIbKICTB
6asiB 1...6, BaroBuii koedinieHT x0,5);

JlepMaToCKOMiuHi CTPYKTYpH (D):
[lirmeHTOBaHa CiTKa, 6€3CTPYKTYpPHI AiNSAHKY,
KpaIlKH, IJ106y/u Ta pajiaibHi JiHil (KiabKicTb
6auiB 1...5, BaroBuii koedinieHT x0,5).

3araJibHUM JepMaTOCKOIMIYHUM 1HAEKC
(TDS) moxe 6yTH Biz 1 10 8,9 i po3paxoByeThCS
3a GpopmyJi010:

TDS = (A x 1,3) + (B x 0,1) + (C x 0,5) + (D x 0,5) (1)

Ouinka pesysbTaTiB: < 4,75 6ana Bigmno-
BiZlae 106posiKicHOMYy HOBOYTBOpeHHI0, 4,75 -
5,45 - noTeHLiNHO 3JI0KICHOMYy HOBOYTBO-
peHHIo, > 5,45 - 3/109KiCHOMY HOBOYTBOPEHHIO.

Menzies et al. (1996) po3pob6uiu aepma-
TOCKOIMIYHUKA aJITOPUTM, SIKUU MOxKe OyTHU
BUKOPUCTAHUH SIK JIiKapsiMU 6e3 JI0CBifly, TaK i
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JOCBilUeHUMU. ANrOpUTM 0a3yeTbCA Ha
11 fepMaTOCKOINIYHMUX O3HAKAX:

- HeTaTUBHI O3HaKU: OJWH KOJIp Ta
CUMETPHUYHICTb GOpPMHU.

- IO3UTUBHI O3HaKu: 0i10-6JaKUTHA
ByaJib, IICEBAOMNOAII, pajiaJbHi po3raayKeHHA
CITKM, MHOXWHHI KOpPWUYHEBIi TOYKH, pyoOle-
noZiibHa JemnirMeHTalis, nepudpepudHi 4YOpHI
TOYKH (rs100y/u), 5-6 KOJIbOPiB, MHOXHHHI
6J1aKkUTHI (cipi) TOYKH, po3lIMpeHa MirMeHTHa
ciTka.

Ouinka pesyJsbTaTiB: BifCyTHICTb Hera-
TUBHUX O3HAK Ta HasBHICTb OJHi€l 3 9-Tu
NO3UTUBHUX O3HAK - Mifjo3pa Ha MeJIaHOMY
mkipu (Menzies et al., 1996).

[ JlikapiB-Mo4yaTKIiBUiB Ha MepuInX
eTanax BUKOPUCTAHHSA JiepMaToCKoMii po3po6-
JIeH]I CIpOoLeHi aJITOPUTMH aHa/1i3y OTPUMaHHUX
JlaHYX. BBaXKa€eThCe, 10 OCHOBHUM 3aBJaHHAM
J1s Jlikaps 6e3 J0CBifly € BU3HaueHHs HeoO-
XiJHOCTI BUKOHaHHSA Oiomcii abo BHcCiYeHHs
nif03pisioro HOBOyTBOpeHH4. Jlikap 3arajibHoOI
NpPaKTUKHM MOXe BUKOPHUCTOBYBATH JepMaTo-
CKOIIil0 3 MeTOl0 IOoIepeaHbOl OLIiHKM HOBO-
YTBOPEHHS WIKIpU Ta BHU3HAYeHHS BUIAJKIB,
SIKi MOTPeby0Th MOrJIM6JE€HOr0 OTJIAAy OiJbl
JflocBigueHnuMu daxiBuaMu. [l Takux JikapiB
cnenjajibHO po3pobJsieHa 3-6a7bHA CHUCTeMa
ouiHKHU. llel asropUTM [03BOJISIE HE MPONYC-
TUTHA MeJaHOMy WKipu. [Ipu upomy 3-6asbHa
CHUCTeMa OL|iHKM IOKpalllye HaBUYKU IpOBe-
JEeHHS lepMaTOCKOIIiI.

B pesyabrati mnposepenoi y 2001 p.
KoHceHcycHol koHbepeHLii 3 aepmaTockomil
OyJio BUJiJIeHO 3 OCHOBHI 03HaKH, L0 BiJpi3-
HAIOTb MeJIaHOMY IIKipy Bifj J006posKiCHUX
NirMeHTHHUX HOBOYTBOPEHb:

1) acumeTpisa - acuMeTpis nirmMmeHTarii Ta
Oy/10BY 110 O/IHiM 260 1BOX NepHeHJUKYIAPHUX
0CAX;

2) aTumnoBa ciTka - MNirMeHTHa CiTKa 3
OTBOpaMHU HeNpaBUJIbHOI $OpMHU Ta MOTOBILE-
HUMHU JiHiIMU;

3) 6i/10-6JIaKUTHI CTPYKTYypU - OYyAb-sKi
CTPYKTYpHU OJIAKUTHOTO Ta/abo 6i/10ro KOIbopy
(koMbiHaLis O3HaK, SIKi paHille HajeXaau 0
6i/10-6,1aKUTHOI ByaJli Ta CTPYKTYp perpecy).

OuiHka pe3y/bTaTiB: HasABHICTb OY/b-
AKUX 2 O3HaK BKa3yE Ha BHUCOKUW pPU3UK
MeJIaHOMU IIKIipH.

llono kputepito E (evolution) — 3MiHM B
HOBOYTBOPEHHI - TO NpU MaJIUX po3Mipax
HOBOYTBOpeHHA nepiui 4 o3”Haku ABCD(E)-
npaBuJia MOXYTb OyTH BiJCyTHi, i B TaKuX
BUINAJIKax Liedl KpUTepid BiAirpae KJIHYOBY
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pOJIb IIPYU BCTAHOBJIEHHI KJIIHIYHOTO AiarHo3y.
JlonoMOrTH B paHHIM [iarHOCTHULI MeJIaHOMH
HIKIpY 32 LUM KpPUTEpPIEM JIiKapr NepBUHHOI
JIJAaHKM MOKe i caM mnalieHT B pasi uoro
JOCTaTHbLOI 06i3HAHOCTI 1010 AaHOI IaTOJIOTII.

licTosioriyHe pAoc/iikeHHsI BBa)Ka€ThCA
CTAH/AApPTOM /[iJiSl IiaTHOCTHUKU Ta Kjaacudikauii
MeJIaHOLJMTapHUX HOBOYTBOpPEHb LIKipH, ajie
BOJHOYAC € IHBAa3WUBHUM MeTozoM. [lia Koro
NpOBeJleHHs  HeoOXifAHI  MO3UTHUBHI  abo
CyMHIBHI iHJeKcM JepMaTockomii, a Bij
JIOCJIiJHAKAa BUMAara€TbCd BUCOKHWU piBeHb
kBasidikanii. CkiaagHictb  gudepeHLiiiHOI
J1arHOCTUKM MDXK paHHIMM MeJlaHOMaMHM Ta
JAUCIJIACTUYHUMM HEeBYCaMHU IOJIATAE B TOMY,
1110 B TiCTOJIOTiYHIM KapTHUHI OCTaHHIX PUCYTHI
dK O03HaKWd aTumii MeJaHOUMTIB, TaK i
MOPYLIeHHH IiCTOapXiTeKTOHIKHU.

OCHOBHI TiCcTOJIOTIYHI KpUTepii, Xapak-
TepHIi /11 paHHbOI MeJIJaHOMM LIKIpU, HACTYIIHI.
EnigepMic B 06J1acTi NyxJWHU MOTOBIIEHUH,
BiIMIYa€ETbCA BUpPAXXEHUW MapakepaTo3 Ta
rinepkepaTto3, akKaHTO3 3  IMOIIMPEHHAM
enitesqiaJibHUX TMJACTIB  yrjaub6 JgepMd 3
YTBOPEHHSAM MiXemiTesiaIbHUX IEePEeTUHOK.
ATHUIIOBI Me/JlaHOLMTH He YiTKO BiJMeXXOBaHi,
pO3TallOBYIOTbCA 235000 (2 3a 6a3asibHy
MeMOpaHy i pSCHO MOUIMPIOKTbLCSI B POTOBUH
map, a TaKOoX B3JOBX MNPUJATKIB ULIKipH,
iHQiINbTPYIOYM MOBepxHeBi BoJOCAHI ¢oJi-
Ky/ad. IHTpaemiTesiasbHI THi3Za aTUINOBUX
noJiMopGHUX MEJIAHOLUMTIB 3JIMBAIOThCS B
JUIAHLI emiiepMo-AepMasibHOI MeXi B3/ 0BX
6a3anbHOl MeMOpaHu. Cepesy MeslaHOLMUTIB
BU3HAYa€eTbCd 3HA4YHa KUJIbKICTh MiTO3iB,
30KpeMa aTUNOBHUX. BigmivaoTbca oKpeMi
CPYIH KJIITHH 3 aTUIIOBUMU Ta rinepXpOMHUMHU
AApaMy, a TaKOX KJIITUHU 3 BeJHWKUM
HenpaBuJbHOI QopMu sAJpoM Ta ApiGHO-
JAUCIIEpCHUM XpPOMATHUHOM. Y MiAJAraroyux
TKaHWHAaX BUABJIAJIOCA MaCUBHE PO3POCTAaHHA
CMOJIYYHOI TKAaHUHU 3 HasiBHiCTIO J1iM$OiHO]
iHinbTpanii. Kpim nimpouuTtapHoi iHinbT-
panii BiJl3HAYa€TbCA HAABHICTh iHIIKUX KJITUH
XapaKTepHUX JJid 3allaJieHHs, TaKuX fK
MJIa3MOLMUTH, TicTionuTH, JabporuTtu. Kpim
TOrO, Y CIOCTEepeKEeHHAX BHUABJIAJUCA CKYII-
YeHHs NyXJHUHO-iHQiNbTpyrouux aiMQpouuTiB.
3anasbHi KJIITUHU YacTO YTBOPHOKTH CKYII-
YyeHH$l HaBKOJIO THi3/1 aTUIIOBUX MeJIaHOLUTIB,
iHozai dopmyroun nopobu aimdoigHux doui-
KyJiB. ATHUIIOBI MeJIAaHOLUUTH XapaKTepusy-
I0THCA IIOMIPHUM CTyII€eHEeM aTHUI] Ta BEJIUKUM
CKYMUeHHs MeJiaHiHy B niuTomna3Mi (Akimov et
al., 1992, Anisimov et al.,1999).
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BucHoBku

[IoKa3HUKHU 3aXBOPIOBAHOCTI HA MeJIAHOMY
LIKIpY Ta CMEPTHOCTI BiJ LIbOT0 3aXBOPHOBaHHA
B M. YepHiroBi Ta YepHiriBcbkii o6JsacTi 3a
nepioz 3 2014 no 2021 pp. He MalOTb TeHJEHL|I
Jlo 30i/ibllIeHHS, ajle BHUSIBUJIMCS BULIUMHU 32
MOKa3HUKMU no YKpaiHi B 1,4 pasu. [lokazHUK
5-piyHOro BU>KMBAHHS Ma€ TeH/eHI1it0 /10 30i/b-
LIeHHd, 110 MOXe CBIJYUTHU MpPO IOCTYNOBe
BJIOCKOHaJIEeHHs  MeTOJiB  NpoQilaKTHUKH,
AIarHOCTUKU Ta JIiIKyBaHHA MeJaHOMU WKIipU y
MeJMYHUX 3akjaZax YepHiriBcbkoi 06.J1acTi.

Hahuacrime pgiarHocroBaHa Jpyra crajid
MeJIaHOMM IIKipu (IIOJIOBUHA BCiX BUMAJKiB),
0 CBiAYWTH NP0 HEeAOCTAaTHIA piBeHb
OHKOHACTOPOEHOCTI HacesleHHA. BusHaueHi
TUIOBI JepMaTOCKONIYHI O3HAaKU MeJlaHOMH
WKipy Ta 1i AIarHOCTUYHI aJTOPUTMU MAIOTh
OyTH BigoMi JiikapsiM TEpPBUHHOI JIAaHKH, a
HacesJleHHsl, OCOGJMBO 3 OOTSXKEHUM aHaM-
He30M Ta HaABHICTIO InepeaMeJIaHOMHUX
HOBOYTBOpE€Hb, Ma€ OyTH JOCTAaTHbO OOi3HaHe
PO HEeOOXiAHICTb MOHITOPUHIY 3a 3MiHAMU B
HOBOYTBOPEHHI 1 CBOEYACHO 3BepTATUCA [0

daxiB1iB.
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AHOTAIIA

MerTa: binoJsissipHi po3/1asu € ofHi€0 3 TOJIOBHUX ITP06JieM 3i 3710p0oB’sIM, IKi iCHYyI0Th y BCbOMY CBiTi. Binosisspauit
po3Jaf — NCHUXOINATOJOr{YHEe 3aXBOPIOBAHHS, 1110 BUSBJIAETbCA Pi3KUMHU 3PYLIEHHAMHU B HACTPOi, YepryBaHHI HanaziB
MaHil Ta fenpecii. BOHM CHpPUYUHAIOTH 3HAYHe MOPYILIEHHS SIKOCTI >KUTTA MAaLI€HTIB Ta IX COLiaJIbLHOTO
¢dynknionyBanHs. CuHTe30BaHi ¢dapManeBTHYHI NpenapaTy AeCATHUIITTAMU BUKOPHUCTOBYIOTBCS AJIs JIIKYBaHHS SIK
po3J1aZiiB HACTPOIO, TaK i Aemnpecii, ajse, He3BaXKalOUM Ha IX ePeKTUBHICTb, IX BUKOPUCTAHHA 0OMeXKeHe YHCIeHHUMHU
no6iyHuMH edekTaMu. JlocipKeHHsT 3 BUBYEHHS NMOTEHI[IHHOI0 BIJIUBY JIiIKAPCbKHUX POCJIMH Ha HEPBOBY CUCTEMY Ta
BUKOPUCTAHHS AJ1s JIIKYBaHHS 6iMOJIIPHUX PO3JaZiiB 3pOCTalOTh. Y 1ill CTATTi pO3r/afaloThCsl BUOPaHi BUAU POC/IMH 3
AKTUBHUMH QiTOXIMIYHMMU peYOBHMHAMH, IKi MOXKHA BUKOPHUCTATH B JIIKyBaHHI 6il0JIIpHOTO po3Jiajy.

MeTopooris. Lle gocuipKxeHHs 6a3y€eThCs Ha OTJIA/] JTiTepaTypH, IPOBEIEHOMY IJISIXOM MOLIYKY BiJiMOBiAHUX
KJII0YOBHUX CJIiB ¥ 6a3ax JJaHUX, HapUKIa[, y 6a3ax gaHnux Web of Science, Scopus, PubMed, Allied and Complementary
Medicine, Embase Ta Cochrane, a Tako>x Google Scholar. lllicTb pocv 6yJi0 BiiiGpaHo Ha 0CHOBi BUSHAYEHUX KPUTEPIiB
BiZI60pY [J151 IX BUKOPUCTAHHA /J1s1 3MEHIIeHHs CHMIITOMIB GillOJIAPHOTO pO3J/ajy.

HaykoBa HOBHU3HA. Y IbOMy OTJIs/J[i MU MPEACTABUJU AHTHUJENPECHBHY Ail0 6 BHUAIB POCIHH, 0COGJHUBO
30Cepe/KYIYHCh Ha JIIKYBaHHI GimoJsisspHUX po3JsafiB. HarosomeHo Ha ¢papMaKoJIOTIYHUX BJIACTUBOCTSX Ta AI0YUX
pevyoBHHAaX HaBeJleHUX JIiIKapCbKUX POCJIMH (BaJiepiaHa JiikapcbKa, MeJlica JiikapcbKa, nacudiiopa M'sico-4epBOHa, FHKTo
611064, 3Bip0o6ili 3BUYalHUH, Iepelb IT'THKUH TOI0).

BucHoBKkHM. licTh pocivH 6yJi0 BiiibpaHo Ha OCHOBI BU3HAUYEHUX KPUTePiiB BiZj6opy A1 iXx BUKOPUCTAHHSA [t
3MEHILIEHHSI CUMIITOMIB GimoJsisspHOro po3Jsajny. /leTasbHUN aHasi3 NPOBeAEHUX [OC/II/PKEHb II0Ka3aB, IO Cepes
POCJIMHHUX TMpenaparTiB, fKi BUKOPHUCTOBYIOTbCS /Jisi 3MEHIIEHHSI CHMITOMIB O6iloJIApHOrO pO3JaJly, MOXKHA
Bi/I3HAYMTH BaJsiepiaHy JiiKapCcbKy, MeJIicy JlikapcbKy, nacudaopy M’'sico-4epBOHY, TiHKIo 6i/106a, 3Bipo6iit 3BUYaliHUH,
nepenpb MIHKAW. TakMM YHMHOM, y IbOMY OIJIIAI NpeACcTaBieHO iHPopMalii Lio/0 POCJAMHHUX MpenapartiB AJjs
JIiKyBaHHS 6iMoJIIpHUX PO3J1aJiB.

KirouoBi cioBa: 6inosisipHuil posnaz, iToTepanis, BasepiaHa ikapcbka (1 aleriana officinalis L.), Mesica JikapcbKa
(Melissa officinalis L.), nacudiiopa M’sico-dyepBoHa (LPassiflora incarnate L.), TiHKr0 611062 (Ginkgo biloba L.), 3Bipo6ii 3BU4aiHUI
(Hypericum perforatum L.), KaHabiHOIAH

ABSTRACT

Purpose. Bipolar disorders are among the major health problems that exist worldwide. Bipolar disorder is a
psychopathological disease manifested by sudden changes in mood and alternating bouts of mania and depression. They
cause significant disturbance to the life quality and social functioning of the affected persons. Synthesized
pharmaceuticals have been in use for decades to treat both mood disorders and depression, but despite their efficiency,
their use is limited by numerous side effects. Studies to investigate the potential effects of medicinal plants acting on the
nervous system and used to treat bipolar disorders are increasingly growing. This review highlights the antidepressant
activities of herbals, with a particular focus on the treatment of bipolar disorders.
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Methodology. This study is based on a literature review conducted through the search of relevant keywords in
databases, i.e. WeDb of Science, Scopus, PubMed, Allied and Complementary Medicine, Embase, and Cochrane databases,
and Google Scholar. Six plants were selected based on defined selection criteria for their that are used to reduce the

symptoms of bipolar disorder.

Scientific novelty. In this review, we presented the antidepressant effects of 6 plant species, with a particular
focus on the treatment of bipolar disorders. Emphasis is placed on the pharmacological properties and active substances
of the listed medicinal plants (valerian, lemon balm, passionflower, ginkgo biloba, St. John's wort, kava, etc.).

Conclusions. Six plants were selected based on defined selection criteria for their that are used to reduce the
symptoms of bipolar disorder. The detailed analysis of the research studies revealed that among the herbal preparations
that are used to reduce the symptoms of bipolar disorder, it is possible to note valerian, lemon balm, passionflower,
ginkgo, St. John's wort, kava, etc. This review, therefore, provides an overview of the work done on botanicals for bipolar

disorders.

Keywords: bipolar disorder, phytotherapy, valerian (1 alriana officinalis L.), lemon balm (Melissa officinalis L.),
passionflower (Passiflora incarnate L.), ginkgo biloba (Ginkgo biloba L.), St. John's wort (Hypericum perforatum L.), cannabinoids

Beryn

Po3snagy HacTpow, 0co6/MBO Taki fK
6inosisspHi possiafu Ta Aemnpecis, € oJHi€EW 3
rOJIOBHHUX NP06JIeM 3i 310pOB’SIM, SIKi iCHYIOTb y
BCbOMY CBiTi. BOHM I1IMpPOKO IMOIIMpeHi B
3arasibHii monyJisiiii Ta CIPUYUHSAIOTh 3HAYHE
MOPYLIeHHA HAKOCTI XUTTH Ta COL{iaJIbHOIO
byHKIIIOHYyBaHHA JIIOJe 3 LUM po3JiaZoM
(Ketcha et al., 2015).

Binonspuuii posnag (BP) - ue BucHax-
JIUBa HeWpoICcUXiYHa XBOpoOa, 10 TPUBAE
NpOTArOM ycboro UTTH. llg xBopoba xapak-
TEePU3YETbCA HECTIMKUMU CTaHaMU HaCTpPOIo,
AKi KOJIMBAIOTbCA Bif rinomadii fo agenpecil
(Arjmand et al, 2019). lle apyra 3a nouu-
peHicTIo ncuxoJioriyHa XxBopo6ba. 3riJHO JaHUM
BOO0O3 3a 2019 pik, Ha O6imossipHUM po3Jaf
xBopizio 40 maH usroged (Starchenko et al,
2020). He3Baxkarouu Ha HasBHicTb ¢dapMako-
JIOTIYHUX T[penaparTiB, fKi MOXyTb OyTHU
epeKTUBHUMHU [Jisl TOJIETIIEHHS CUMITOMIB
roctpoi ¢asu LbOro 3aXBOPHOBaHHA (CTpax,
TPUBOra, JIIOTh, 3aXOIJIEHHS], €KCTa3 Touo) i
3anobira”HHsa enizogUYHUM penuavdBaM, BP He
NiAJAETbCA  aJleKBaTHOMY  JIIKyBaHHIO Yy
nigrpyni nauienTiB (Arjmand et al.,, 2019). Tomy
AKTYaJIbHUM € JIOCJIP)KEHHA HOBUX JIIKAPChKUX
3aco6iB Ha OCHOBiI POCJAMHHOI CUPOBUHU 3
NPOTUTPUBOKHOK Ta aHTUJAETIPECUBHOIO €0
(Starchenko et al., 2020). Mewow fanoro jaitepa-
TYPHOTO OTJISIAy € PO3rJisiJi BUOpAaHUX BHU/IB
POCJIMH 3 aKTUBHUMHU QiTOXIMiYHUMH pevyoBU-
HaMM, AKI MOXHa BHUKOPUCTATH B JIIKYBaHHI
6inosispHOTO pO3Jafy.

1. Bimoasapumuit po3aaa

BinonsspHUi po3siaf — BaXKKHUU ICUXIYHUU
po3Ji1aj, 1110 XapaKTepU3y€ETbCS IeNPECUBHUMH,
MaHiaKaJJbLHUMH Ta 3MIIIAaHUMHU eMNi30JaMHu.
3axBoproBaHHSI Bpakae 6Jiu3bko 1-2 % Hace-
seHHs (Miiller et al.,, 2016). Po3pi3HsoTh Tpu
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TUNU 6inosisspHoro poaJsaay: bP [ tuny, Il Tuny
Ta LIMKJIOTHUMIf.

Binonsgpuuir possnaxg | Tuny, Takox
3BaHMM MaHiaKaJIbHO-JIe[IPECUBHOI0 XBOPOOOIO,
€ (GOpMOI0 MCUXIYHOTO 3aXBOPIOBAHHS, sKe
NOBUHHO MaTH NPHWHAWMHI OJAWH MaHiakKa/ib-
HUM eni3oJ 3 HasABHICTIO abo BiACYTHICTIO
CUJIBHOI Jlenpecii micias HbOro, fiKa TPHUBAE
npuHaiiMHi ABa TwxHi (Karanti et al., 2020).
MaHiakasibHi enizoy 3a3BUYaM MPOSBISIOTHCS
y $opMi, HanpuKIaJ, BiA4yTTSA HA/I3BUYAKUHOTO
macta (eddopisa), pU3MKOBAHOI NOBEAIHKH,
3HWKEHHS TMOTpPebH y CHi, TY4HOI MOBH Ta
HaaMipHuX BUTpaT eHeprii (Bobo, 2014;
Karanti et al., 2020).

binonsgspuun possan Il tuny - ue tun
6inoJITIpHOTO PO3J1aAY, AIKUU JJOCUTh CX0KHUM Ha
B/l 1 i3 3MiHaMM HacTpor 3 4YacoM, ajJie MEeHII
BaXXKUMHU. lled TuUN CTOCYETbCA CUJBHUX
JlellpeCMBHUX 1 rinoMaHiakaJbHUX eMNi30/iB
(Karanti et al, 2020). Iliz 4ac ocTtaHHBOTrO
Nali€eHT i3 UM NCUXIYHUM pPO3JIaJJ0M MOXKe
BifluyBaTHU Ha/IMipHY BIIEBHEHICTb Yy CO0i, Ty4HY
Ta MIBU/IKY MOBY, BUTpavyaTH 6araTo eHeprii Ta
MaTu noraHu# coH (Karanti etal., 2020). ITig yac
[[UX eMi30/[iB AOCUTb MPUEMHO OYTH MOPYyY 3
TaKO0 JIIOJWHOI, OCKIJIbKH 1Ii MalliEHTH 4acTo
BiZlUyBalOTh cebe AyXKe LACJAMBHUMHU i MOXYTb
JlapyBaTH CBiM MO3UTUBHUM HACTpiH JIIOJAAM
HaBkoJio (Bobo, 2014; Karanti et al., 2020).

[uky0TUMIisA 260 ITUKJIOTUMIYHUM pO3J1aj —
Ile TCUXIYHUM po3Jaj, MPU SKOMY MNaIli€EHT
MOXKe He YCBiloMJIIOBaTH MpobJieMy, aJje
HacnpapAi xBopo6a BIJIMBAE Ha PO3MOPSI0K
voro JHA. lMKJOTHMIiA BKJIOYa€E emi3onu
rinomMaHii Ta OCHOBHiI CUMITOMHU, AKi MarOThb
6araTo CX0>KOCTi 3 GiMOJIAPHUM PO3J1a/I0M, SIKi
He € TpHUBaJMMHU I[OPIBHAHO 3 eNi30[aMu
rinoMaHiakaJibHOr0 ab0 TSKKOrO JenpecuB-
Horo poasaay (Sekhon & Gupta, 2022). Li
CUMITOMH 3a3BHYal NPOABAAKTHCA Y BUTJIALI



Biota. Human. Technology. 2023. No 1

Electronic edition

nepioziiB MPUrHi4e€HOCTI, 3a SKUMU CJAIYIOTb
nepiogn HazazBu4yanMHOro mwactd. Ockigbky
nepiogu IOraHOTO HACTPOX He TPUBAKOTh
JI0BTO, 106 iX po3ni3HaTH, 6i/1b1IICTh NAliEHTIB
i3 UUKJIOTUMIYHUM pO3J1aJiIOM He JIIKYITbCA
(Perugi etal., 2017).

binosdapHi posnagu [ Tuny oLHaKOBO
BpakaloTh IPe/ICTABHUKIB 000X CTaTeM, TOAI IK
6imosisipHi possagu Il Tumy Ta IUKJIOTUMIA
yacTillle 3yCcTpivyaloTbcs y xiHOK. Kinacudikaris
pi3HUX  OiATUOIB  OGimoJMSpHUX  pO3JaAiB
3/iMCHIOIOTH 3aJIEXKHO BiJ| TSXKKOCTI Ta YaCTOTHU
enizozis (Miiller et al.,, 2016).

Bepyyu [0 yBaru eTiosiorilo 3axBOpIo-
BaHHS, pPO3Pi3HATb HACTYINHI (aKTOpH, sKi
BIJIUBAIOTh HAa PO3BUTOK XBOPOOU.

1.1. Tenemuuni paxmopu. JocnigpxeHHs 61U3-
HIOKiB, ITOBHHUX ciMeH i ciMeM 3 BHUIaJKaMH
YCUHOBJIEHHA  I[IOKa3aJld, 110 TeHeTHUYHI
dakTopu BifjirpaloTh 3HAUYHY poJib B €TioJiorii
BP (Kieseppa et al, 2004). Pusuk 3axBopio-
BaHHA Ha BP [ya popuyiB mepmoro cTyneHs
3HA4yHO MiABUIYETbCA (6au3bko 10% 3
pusukoM 1 % cepep HacesieHHs B 11iyiomy) (Kato
et al.,, 2000). He3Bakaroun Ha 3HAYHUH BIJIUB
reHeTU4YHUX $aKTOpiB HAa po3BUTOK BP, renuy,
BiZiMOBia/IbHI 32 pO3BUTOK XBOpPOOH, Jl0Ci He
BusiseHi (Schulze, 2010). OpHa 3 npUYUH
LbOr0 IOJIAATA€E B TOMY, L0 iCHy€ KOMIIJIEKCHA
reHeTH4YHa reTeporeHHiCTh, TOOTO 3a PO3BUTOK
3aXBOPIOBAHHSA BiZ|IOBiZA€ KiJibKa reHiB CIPUM-
HATJHABOCTI 1 IX B3a€EMO/Jiss 3 HaBKOJIUIIHIM
cepefjOBULLEM, LIO CIPUYMHAE TMPOAB Y
MalliEHTIB CXO0HX KJIHIYHUX CHUMIOTOMIB.
AHaJli3 34enJieHUX TeHiB MiATBEpAUB, L0 Ha
JaHUM MOMEHT BUSIBJEHO YMCJEHHI KoIrii
perioHiB Ha pi3HUX XPOMOCOMaX, AKi MOXYTb
OyTH KaHAuJAaTaMu y mporeci po3BUTKY BP
(Budde et al, 2017). BusiBjieHO TakoX iHIIi
enireHeTuyHi Mogudikauii y manienTis 3 BP, mo
BKa3ye Ha B3aEMOJII0 cepeZlOBUILA Ta I'eHIB y
BUIIa/IKy BUHUKHEHHS Lboro posJsagy (Ludwig
etal., 2016).

1.2. Heapompogpinu. HeuripoTpodinu -
CYKYNHICTb CTPYKTYpHO 1 QyHKIiOHa/JIBHO
cnopifHeHUX 6inKiB, sAKi HeoOXiAHI g
PO3BUTKY LEHTPaJIbHOI HEPBOBOI CUCTEMU
(LIHC), 30kpeMa JJis pocTy HEWpPUTIB i A
denoTuniyHoi audepenuianii HelpoHiB (Lin et
al,, 2021). Kpim Bka3aHoi poJii, BOHU CIPHUSIOTh
PO3BUTKY IJIACTUYHOCTI HEPBOBOI CUCTEMHU —
CTPYKTYpHO-OYHKIIiOHA/bHY nepebyaoBy LIHC
y BIANOBiAb HAa CEHCOMOTOpPHIi, eMOIiMHi Ta
IICUXOCOLjaJIbHI CTUMyJU. MO3KOBUW HeWpO-
Tpodiynuit  dbaktop (anr. brain-derived
neurotrophic factor, BDNF) € ogHum i3 4seHiB

e
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poavuHu HellpoTpodiHiB (Karege et al.,, 2002).
CTpec sk OCHOBHUH (paKTOp pU3UKYy apeKTUB-
HHUX PO3JIaZiiB MOXKEe BiZlirpaBaTHU MeBHY pOJib Y
npurHiyeHHi TpaHckpuniii BDNF. Ilepen6aua-
€TbCS, 1[0 TMNpU aPeKTUBHUX pO3JaJax
Bpo/i>)keHa abo HabyTa HeJOCTAaTHICTb HEHUPO-
Tpo¢iHiB NPU3BOAUTH [0 HE3JAATHOCTI MO3KY
CTPYKTYpHO i QYHKIiOHAJbHO afanTyBaTUCH
J10 3MiHHUX IO/Ipa3HUKIB 30BHILIHBOTO CEPEO-
BHIlLA (M1acTUYHICcTh). ToMy BP MoXkHa TpakTy-
BaTH 51K pe3y/JbTaT HeaZileKBaTHOI afanTalilHol
peakii Ha ctpec (Ising & Holsboer, 2006).

1.3. Qasivnoeiuni paxmopy. KOTHITUBHI MoJeJi
MaHii 6ysiu cbopMyJibOBaHi aHAJIOTIYHO MOAeJIi
6e3HajiiiHOCTI fgenpecii. 3rigHo 3  1i€lo
MO/JIeJUTI0, laHa BPas3J/IUBICThb CIpUsS€ JUCOYHK-
LiOHaJILHUM CXeMaM i IOoJierimye KOTHITHUBHI
NOMUWJIKK (HANpUKJIaJ, HaAMipHe y3arajb-
HEeHHS, IJIo6aJibHi Ta cTabiiibHI aTpubylLii B
pe3ysbTaTi O4YiKyBaHOTO ab60 MOTOYHOIO
MO3UTHUBHOro JocBiay). Toai HacTpiil cTae
61111 MTO3UTUBHUM ab0 6i/bLI APaTiBJAUBUM. Y
pe3y/bTaTi, HAIPUKJIAJ, NiJABUILLYETHCA CaMoO-
OLliHKa, aKTHBHIille IJIAaHYETbCA [idJbHICTb,
ITHOPYIOThCA NOoNepeX)KeHHS iHIINX, a TPUHOM
JIIKiB cTaBUThCA Nifg cyMHiB (Meyer etal.,, 2011).
Mansell i Pedley (2008) nHamarasiucs 3po3ymiTu
nepenajy HacTpow B LizoMy. BoHu 6yau
30cepe/pKeHi Ha CyO’€KTUBHIM iHTepnpeTawii
3MiH BHYTpILIHIX CTaHIB, HaNpuKJ/JIaJ, 306i/1b-
HIeHHs eHeprii, HaJATO paHHE MNPOOY/KEHHS
Towo. [lpunucyouyn BHUCOKY OCOOUCTiICHY
3HAuylliCTh BHYTPIlIHIM 3MiHaM (Hanmpukaaj,
3aHEIN0KOEHHH, 1110 BTOMAa CUTHaJIi3y€ PO HOBY
Jlerpecito, paHKOBe NMPOOY/KEHHSI € 03HAKOM0
Ji/1s1 TBop4Yol ¢pa3u) i HaMararo4Mcb KOHTPOJIIO-
BaTH Iii BHYTPIlLIHI CTaHU, NOPYIIYETbCA PYHK-
LioHaJbHA peryJsLisa eMmonid. Bonu kinacudi-
KyIOTb LI KOHTPHPOAYKTUBHI Iporpamu
KOHTpPOJIIO, AKI MiABULIYIOTH PU3UK KJIHIYHO
3HAYYIUX JIeNPEeCUMBHUX ab0 MaHiaKaJbHUX
CUMIITOMIB, fIK «IOBEAIHKY HiAHOMY» Ta
«IOBeJIHKY NpU cnycky». [lepuie npusBoAUTH
/10 TOCUJIEHHS aKTUBaLii (HanpukJ/aj, Npuiom
CTUMYJIATOPIB TMPOTH BTOMH; aKTUBI3aLisg
NOBEe/IiHKM ), a OCTaHHS Bi/[OBi/Ia€ 32 3HMKEHHS
NOTOYHOIO0 CTaHy 30y/KeHHs1 (HampuKJafj,
YHUKHEHHSI COLjaJIbHUX KOHTAKTiB 4epe3
noOOBaHHAA He OyTH JKUTTEPAJICHUMU;
Jle3aKTHBallisg noBefiiHku). [loyaTKoBi mocaiz-
)KEHHd II0Ka3ylTb, U0 Ler niaxiJg Moxe
MOKpALUTH Hallle ICUXO0JIOTiYHe PO3yMiHHA Ta
JIiIKyBaHHS 6inmosispHuUX po3safiB (Searson et
al,, 2012).

[IpoTAroM  OCTAaHHBOTO  JECATUJITTA
3pOCTAE YCBiAOMJIEHHSA BaXK/IUBOCTI BUABJIEHHA
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Ta JiKyBaHHSl KOTHITUBHUX MOPYIIEHb, OB'S-
3aHux 3 BP, ockibku BOHUM 306epiraloTbcs B
nepioau pewicii. /lokasu cBifyaTh Ipo Te, 110
HEHMPOKOTHITUBHA AUCPYHKLISA MOXe CYTTEBO
BIUIMBAaTU Ha [CUXOCOLiaJIbHI pe3yabTaTH
nayieHTiB. [locTiiHO 3pocTaiya KiJbKIiCThb
JOCII/P)KEeHb CIpsAMOBaHa Ha JO0CATHEHHA Kpa-
II0r0 PO3YMiHHSI MOTEHLIMHUX MOJEepaTopiB,
1110 CIIPUAKTb KOTHITUBHUM IOPYIIEHHAM IPHU
binossspHOMYy poO3J/afii, 3 MeTOK pO3POOKHU
cTpaTerii mnpodisakTUKU Ta eQPeKTUBHOTO
JikyBaHHd (Solé et al.,, 2017).

2. MeAnKaMEHTO3HE AIKyBaHHA OilOAAP-
HOI'O PO3AAAY

KisiHiyHe BH3HA4YeHHs CTafil LIKWPOKO
NolMpeHe B MeAUIMHI — BOHO iHdOopMye npo
NPOTHO3, KJIHIYHUK Tmepebdir xBopobH i ii
JIIKyBaHHS, a TAKOX CIIPUAE IHAMBIAYyaTbHOMY
JOrJsAfly 3a XBOpUM. BusHadyeHHA cTapail
XBOpobOU po3Millye iHAMBIZAa Ha HMOBipHic-
HOMY piBHi 3p0CTal040i MOTEeHILiIMHOI TSXKKOCTI
3aXBOPIOBAHHSA, IMOYWHAK4YX BiJ, KJIHIYHOTrO
pU3MKy abo JaTeHTHOI cTaAil A0 Mmepuoro
NOpOroBOro  emi30Jy 3aXBOPIOBaHHA abo
penyauBy, i, HapelTi, 0 TepMiHaJlbHOI CTaAil
3axBoproBaHHs (Berk et al., 2014). B ncuxiaTpii
JIYIlle Hell0JaBHO IMO0YaJd BUKOPUCTOBYBATH
CTajlii XBOpoOM SIK KOHCTPYKIilO JJs po3y-
MiHH{ [104aTKY, IPpOrpecyBaHHA Ta pe3y/JbTaTy
MCUXIYHUX po3JaZiiB. OfHAaK OCTaHHIM 4Yacom
3’ABUJIacs 3HaYHa KiJIbKiCTh HOBMX JAaHUX Ha
I TeMy. 3rifHO 3i CTaJiMHOK MO/JEJIIO,
XBOpPOOU MPOTPecyoTh Yepe3 BU3HAUeHi ¢a3zy,
sKi MaloThb cneludiyHi 0co06JMBOCTI Ta, BiAmO-
BilHO, BUMaralwThb CIleLiaJIbHOI0 BTPY4YaHHA.
Mogeuti, 1K IpaBuUJIo, MOYMHAOTHCA Ha cTafii 0
(BU3HAYaA€ETHCA AK CTaAisl pU3UKy ab0 JJaTeHTHA
cTafiiga) 1 mpoxoaaTh [Jo cTafii 4, dka
peasii3yeTbCs 4K Mi3HA CTajlis 3aXBOPIHOBAHHA
(McGorry etal., 2006). [cHye BU3HaHHS TOTO, 1[0
151 KOHIIeNIlisl Bilobpakae CyKyInHYy KapTHHY, i
110 IoeTalnHe NpOrpecyBaHHA 4epe3 CepiKHI
da3u Moxke OYTH HE3aCTOCOBHHUM /[0 BCiX
NaUieHTIB 3 MeBHUM po3JaZoM. /o KIIHIYHUX
CTaJlifl GiMmoIAPHOro po3Jajay BiIHOCATh:

1) ksiniyHa cTafis 0 - migBUILEHUN PU3UK
CepU03HUX pO3JaJiB HacTpow (HANpHUKJIAJ,
ciMelHUH aHaMHe3, 3JIOBXKMBaHHS aJIKOTOJIIO,
BXXMBaHHS NCUXOAKTUBHUX PEYOBUH); NOTEH-
L[iiiHI BTPy4aHHA — IPaMOTHICTb 100 MCUXIi4-
HOTO0 3/J0POB’sl, CAMO/I0TIOMOTa.

2) kni”HiyHa cTtafisg la - serki abo Hecre-
udiyHi CUMIITOMH po3JaZy HACTPOIO; MOTEH-
IiiiHi BTpydyaHHs - ¢dopMajibHa IPaMOTHICTb
00 MCUXIYHOTO 3/J0pOB’d, CiMelWHa NCHUXO-

67

OCBiTa, 3HWXXEHHH 3JI0BXKUBAHHS ICUXOAKTUB-
HHMH PEYOBHWHAMH, KOTHITHBHO-NOBEJiHKOBA
Tepanid, NiATPpUMYyYe KOHCYJIbTYBaHHH.

3)kuiHiuHa cTagia 1b - npogpomaisbHi
0COOJIMBOCTi: HAIBUCOKUN PU3UK; MOTEHI[iMHI
BTpPy4YaHHd - la muoc Tepamid emi3ofy:
cnenudiyHa ¢pasa abo crabisizaTop HaCTPOIO.

4)kaiHiyHa cTaAia 2 - mnepudil emizof,
MIOPOTOBOTO PO3JIaZly HACTPOK; MNOTeHLilHe
BTpy4YaHHs — 16 Ta npodeciiina peabiniTalis,
cnenydiyHa ncuxoTeparnis.

5) kniniyHa cTazisg 3a - NOBTOpPeHHS HiAmno-
pOroBUX CHMIITOMIB HAaCTpOK; MOTEHLilHe
BTPYYaHHA - 2 | aKLeHT Ha NigTpUMYHOYin
Tepanii Ta NCUXOCOLiaJIbHUX CTpaTeriax ajd
JOCATHEHHH ITOBHOI peMicil.

6) kiiHiuHa cTafisg 3b - nepiuii noporoBui
peuuiuB; MOTEHIiiHe BTpy4YaHHA - 3a Ta
cTpaTerii 3anobiraHHs peyuguBaM.

7) kiaiHiyHA cTafis 3Cc - MHOXWHHI penu-
JIUBY; TMOTeHLiliHe BTpy4yaHHa - 3b i
KOMOiHalis cTabisizaTopiB HacCTpOIO.

8) kiiHiuHa craziga 4 - cTiliki 6e3nepepBHi
3aXBOPIOBaHHS; MOTeHIiliHe BTpy4aHHs - 3C i
KJIO3alliH Ta iHIII TpeTUHHIi Tepamii, y4acTb y
CYCNiJIbHOMY KUATTI, He3BaXKaro4ud Ha XBOpPOOY
(McGorry et al., 2006).

HesABHOIO MeTOI0 BH3HA4YeHHA cTajil €
3amnobiraHHa MNpOrpecyBaHHIO po3JaAy [0
Mi3HIX cTaAid i cnpusiHHA perpecii A0 6GIbII
paHHixX i 6isbll AO06pOsKiCHUX cTaAid. Takum
YUHOM, HeOOXiJHO PO3yMiTH pi3HOMaHIiTHI
B3a€EMO/Ii}04i reHeTHYHI, eKOJIOTI4Hi, ColliaJIbHi,
6ioJ1OTiyHI Ta MCUXO0JIOTiIYHI 3aXUCHI PpaKTopHU
Ta GaKTOPU PU3UKY, SIKi OIOCEPESKOBYIOTh ab60
NOM'IKIIYIOTh NPOIeC MpPOorpecyBaHHs 3aXBO-
ptoBaHH# (Dodd i Berk, 2004; Berk et al., 2007).

IcHye pekisbKa rpyn MeayvKaMeHTO3HHUX
npenapariB, L0 BUKOPUCTOBYHOTbCA JJid
MoJIETIIIEHHSA CUMIITOMIB Ha Pi3HUX KJIHIYHUX
ctagisx bP.

2.1. Opanvni - neiiponcuxomuuni — npenapamu. B
YMOBax rOCTPOro JiiKyBaHHSl, aHTUIICUXOTUYHI
npenapaTv BUKOPUCTOBYIOTbCA Y moHa 90 %
Cy6’€eKTIB i3 TOCTPUM MaHiaKaJIbHUM CHHJIPO-
MoM (Tohen et al,, 2001). [logarTh ix XBOPUM y
MO€EAHAHHI 3i cTabisizaTopom HacTpow (y 47-
90 % nanieHTiB) y JIiKyBaHHI TOCTPUX CTAHIB Ta
nigTpumyBasbHoMy JiikyBaHHI  (Keck etal,,
1996; Tohen et al.,, 2001).

2.1.1. Osanzanin. Cepeli HasgABHUX aHTHU-
NCUXOTUYHUX MpenaparTiB APYyroro MoKoJiHHA
oJlaH3alliH O0yB HaWOi/bII JeTaJlbHO BUBYEHHUU
3a JAaHUMHU JOCTYNHUMHU 3 IJIaLebd0-KOHTPO-
JIbOBAaHUX  PaH/JOMIi30BaHUX  JOCHiJKEHb
MoHoTeparmii (Tohen et al., 1999, 2000, 2003),



Biota. Human. Technology. 2023. No 1

Electronic edition

KoMb6iHoBaHoro JiikyBaHHA (Tohen et al., 2002)

Ta 0OpU BBeJEHHI BHYTPIUIHbOM S30BOTO
npenaparty JJid JIIKyBaHHA TOCTpPOl MaHil
(Meehan et al,, 2001).

2.1.2. Apuninpaso. BcraHoBJieHO, 110

apuninpasos € epeKTUBHUM NpenapaToM NpHU
roctpié Ta 3mimanii manii (Keck et al,, 2003;
Sachs et al., 2006). Ha ocHOBi BUCHOBKIB mif yac
BiIKpUTUX BUNPOOYBaHb, BiH TaKOX MOXKe
MaTH CJAaOKWM aHTUJENPECUBHUU eQdeKT y
nanieHTiB 3 BP (Kemp etal., 2007; McElroy et al,,
2007). ®opma [aasd BHYTpPIlIHbOM SI30BOTO
BBeJIEHHS  HelloJaBHO  OyJja  cXBajeHa
YnpaBiiHHAAM 3 caHITapHOro Harjasa4y 3a
AKICTI0 Xap4yOBUX NNPOAYKTIB Ta MeIUKaMEHTIB
(FDA) ps1s1 BUKOpUCTaHHSA NPY MaHil.

2.1.3. Keemianin. € TO3BUTHUBHI JaHi LI0J0
JIKyBaHHA MaHii KBeTianmiHOM 4K Yy BUIJIAL1
MOHOTeparii, Tak i B koMbiHalii 3 siiTiem. 3apas
e €IUHUK IMpenapar, cxBajeHun FDA jns
MOHOTepanmnii 6inosisipHOi Jemnpecii, i egUHUA
npemnapar, IKMW Ma€ NMOKa3aHHA [0 JIiIKyBaHHSA
BP Il Tumy.

2.1.4. Pucnepudon i sunpasudon. PAUCIIEpUI0H 1
3UNpa3U/I0H TAKOX JAOC/i/PKyBaJIUCA IPU rOCT-
pomy JikyBaHHi BP. € nmo3uTuBHI AaHi woz0
JIIKYyBaHHA MaHil pUcnepuIoHOM fIK Y BUTJIAL1
MOHOTeparii, Tak i B koM6iHalii 3i cTabiniza-
TOopoM HacTpoto (Sachs et al,, 2002) Ta 3 MoHO-
Tepaniero 3unpasusoHoM (Keck et al, 2003).
O6uaBa ui npenapatu 6yau cxBaseHi FDA g
JikyBaHHA roctpoi MaHii (Thase et al., 2006).

2.1.5. bensodiasensn. TlaniieHTam 3 6GimoJisp-
HUMH pO3J1aJlaMd ILHUPOKO MPHU3HAYAKTh
6en3ojiazeninu (Clark et al., 2004; Baldessarini
et al,, 2007). OgHakK pU3UK 3/I0B)KUBAHHS I[UMU
npepamnaTamMy Moxe OyTH 0COOGJIMBO BUCOKUM
NpHU JiKyBaHHI HUMU Li€l XxBopo6u (Brunette et
al,, 2003), a 3acTocyBaHHs 6eH30/lia3eniHiB mij
yac JJOBTOTPUBAJIOTO JIIKYBaHHS MNallieHTiB 3 bP
HEe € UYiTKO BCTAHOBJIEHMM Y BEJIMKUX
KOHTPOJIbOBAaHUX [IOCJAi[XKEHHSIX, TPOBEJEHUX
nosa MexaMu rocrporo craHy. IlonepenHi
JIOCJIiJDKEHHST 3aCTOCyBaHHS1 OeH30/ia3eliHiB
nanieHTamu 3 BP Mmasu 371€6i/1b1110r0 ONTMCOBUM
xapakTep (Levine et al, 2000; Brunette et al,,
2003; Clark et al.,, 2004; Ghaemi et al.,, 2006;
Kassam et al., 2006; Baldessarini et al., 2007),
a60 He MaJy criellia/IbHOI METHU BUSIBUTH aClIEKTH
CKJQHOCTi  OimoJiApHOTO  3aXBOPHOBAHHSA
(cynyTHi [AiarHO3W, CUMNOTOMH, TSXKKICTb Ta
iHIIIl XapaKTepUCTHKH 3aXBOPIOBaHHs ), OB’ 13aHi
3 BUKOPUCTAHHSIM OeH3o0/jia3emniHiB (Simon et
al,, 2004; Perlis et al.,, 2010; Lin et al., 2011).

2.1.6. Aimia. JIiTIiN ynepiie 6yB BUKOPUC-
TaHUH y GapMaKoJIOTIYHUX LiNsAX ¥ eB’ATHAJ-
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usaTOMy cToJiTTi. K ToAi 6yJsio BifKpuTO, BiH
NposBJsS€ NPOoPiaKTUIHUNA ePeKT y BUHUK-
HeHHi aenpecii (Shorter, 2009). Ilicag Toro, sk
Oy/Ji0 BUSIBJIEHO aHTHMMaHiaKaJbHUU eQpeKT
JIiTit0, BiH BUKOPUCTOBYBABCA [JI JIIKyBaHHSHA
6inosispHOrO poO3JIafly SK y TOCTpiH, Tak i
nigTpuMylodiin  ¢gaszax Jgemnpecii Ta MaHil
MPOTSArOM OCTaHHIX WIiCTAecATU abo 6Gisblie
pokiB (Licht, 2012). OpgHak 4acTtoTa WHOTO
NpU3HAYEeHH B OJWH MOMEHT 3HU3UJIACA
(Blanco et al., 2002) 4yepe3 3pocTarouuii CyMHiB
moso Horo edextuBHocTi (Moncrief, 1997).
OpHak HeloAaBHI JoCaiKeHHS 3 MOJeJSIMHU,
SKi BBaXKalOTbCA OibII HaJiHHUMH, TaKi fK
MOJBIiMHI cJini paHJ0Mi30BaHi KOHTPOJIbOBaHi
pocnimkenHsa (PK/l) Ta MerTa-aHa/li3 3HOBY
noBijoMuaM, wo JiTiK € ePeKTUBHUM Y
jnikyBaHHi BP (Jefferson, 2005). 3apas .iTii
BBAXKAETHCS1 OJJTHUM 3 HaMKpalUX NpenaparTiB
JUIsSl TpYUBaJiol NpodiJlaKTUKKW HOBUX €Ni30fiB
(Curran & Ravindran, 2014) Ta po3rJjisjaeTbcs
K €JUHUN TMpenapart, SKUW 3amnobirae sk
HOBHMM JielIpeCUBHHUM, TaK i MaHiaKaJbHUM
enizonam (Licht, 2012).

2.2. Heaponcuxcomuuni  npenapamu  mpusanoi 0i.
Kopuctsp AHTUIICUXOTUYHUX npenaparis
TpuBaJiol Aii B JiikyBaHHI BP He BuBYasaca B
miane6o-koHTposiboBaHux PK/l. OaHak €
KiJIbKa CTapIIUX JOCJIIKEHbD, Ki CBi[YaTh MPO
Te, L0 JIeNO-HEUPOJIENTUKU € L[iHHUMHU JJs
npodisakTUKU eni3ofiB HacTpoto npu bBP
(El-Mallakh, 2007).

2.3. Koenimusna mepania. LIINAMU KOTHITUBHOI
Tepamnil y nauieHTiB 3 BP € cnpusiHHsA npui-
HATTIO PO3JiaJly Ta HEOoOXiJHOCTI JIiKyBaHHS;
JIOTIOMOora JIIOJUHI po3Mi3HaTH IICUXO0COLiaJbHI
cTpecoBi ¢akTopyu Ta MiXKOCOOGUCTICHI Mpoo6-
JIeMd Ta BIOpPATUCHd 3 HUMU; HABYUTHU CTpa-
TerisiM 60poThHOU 3 JeNpecielo Ta rinoMaHi€mw;
HAaBYUTU PAHHbOMY pPO3Mi3HABAaHHK CUMIITO-
MiB peUIMBY Ta METOJUKAM HMOTr0 MOA0JIaHHS;
YAOCKOHA/JIIOBAaTU  CaMOyINpaBJIiIHHA  4epes
BUKOHAHHA /[IOMAllHIX 3aBJaHb, a TaKOX /Jid
BUABJIEHH Ta 3MIHU HeraTUBHUX aBTOMa-
TAUYHUX AYMOK | HeaZJanTUBHUX NPUNYLIEHb |
NepeKoHaHb, L0 JiexKaTb B OCHOBI po3ssafy
(Basco & Rush, 1995; Scott, 1995). IloTouHi
TpyAHOIIi K1acupiKyTbCs 3a TpbOMa aclek-

TaMH: BHYTPILIHbOOCOOUCTICHI (HampUKJIa[,
HH3bKa CaMOOIliHKa, KOTHITUBHI ynepeju-
YKeHHs1), Mi>KOCOOHCTIiCHI (HanmpuKkaz,

BiZICyTHICTb collia/IbHOI MepeXi) Ta OCHOBHI
npo6JieMU (HAMPHUKIA, TIKKICTb CUMIITOMIB,
TpyAHolli 3 po6oToio) (Scott, 2001).
JlikyBaHHs1 6inoJiipHOrO0 apeKTHUBHOIO
posnagy (BAP) 3anumaetrbca mpob6Jsema-
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TUYHUM (Sachs et al,, 2000; Geddes & Goodwin,
2001; Goodwin, 2003; Lloyd et al, 2003).
CepenHili yac [0 peUUAUBY MiCJd MEPLIOTO
enizony craHoBUTb 5 pokiB (Geddes et al,
2003), a mepiogu pemicii CKOpPOYYyHOTbCH 3
IporpecyBaHHsIM XBOpPOOH, He3aJeXHO BiJ
JikyBaHHs. binbmocTti mnanieHTiB i3 BAP
NpU3HaAYalTh KOMOiHalil0 mpemnapariB, yci 3
IKMX MalTbh cBoi Heposiku. JIiTik, Xoya M
IIMPOKO BHUKOPHUCTOBYETHCS, ajle MaE obMe-
)KeHy eQEeKTUBHICTb Yepe3 HU3bKY CHpPUH-
HATJAMBICTB | BUNIAAKU MaHii BigMiHu. baraTto
NPOTUCYAOMHUX INpenapaTiB MOXYTb BHUKJIHU-
KaTH HeNmpUUHATHI no6iuHi epexktu (Porter et
al, 1999; Ashton & Young, 2003). 3BuyaiiHi
aHTUJEeNPECAaHTH BHUKJIHWKAKTh MiBULIEHHSA
HaCTpOo, fIKE MOXKe MpOorpecyBaTH A0 HOro
IIBUAKOI 3MiHU. AHTUIICUXOTHUYHI NpenapaTu
MaloTb 0araTo HebakaHUX e(deKTiB, HaNpPHUK-
Jlaj, KBeTialliH i oJlaH3amiH, 1K N0BiJoMJIsSIJI0CS,
IHAYKYIOTb Y JleIKUX BUIaJiKax MaHito (Mishra
et al.,, 2004). Byso mokasaHo, 10 ICUXOCOIi-
aJibHI 3axXx0J4U [JONOBHIKTH JIKyBaHHf, aJje

BOHM 3a/IMIIAKOTBCA HA pPaHHIM  cTafil
pO3poOKH, a IX UIMPOKE BUKOPUCTAHHA
obMexxeHe HasIBHMMH pecypcaMd. Takum

YUHOM, iCHYE 0OYeBH/IHA TOTpeba y 0CaiPKeHHI
HOBUX cnoco6iB jikyBaHHa BP (Ashton et al,

2005). Came TOMy B Cy4YaCHOMYy CBITi
aKTyaJIbHUM  CTaJlo  JIOCJi/PKEHHsS  TaKHuX
BJIACTUBOCTENW POCJAUH, $SK 3aCNOKiHJUBa,

aHTHUAEeNpPeCUBHA Jis, 1110 MOTJIU O6U MOJIETIIUTH
MICUXOJIOTIYHUM CTaH XBOPHX.

3. Bukopucranaa dgirorepamii
AiKyBaHHI OiIIOAAPHOIO PO3AAAY

He3Bakalouu Ha OCTaHHI JOCATHEHHHA Y
dapmakoTeparnii npu JyikyBaHHi BP, 6inbuiicTh
MalliEHTIB BCe llle MaloTh 3aJUIIKOBI CUMIITOMH
HaBiTb micig pewmicii (Judd et al., 2002). Cepen
3a/IMIIKOBUX CUMITOMIB HaWyacTille CIOCTe-
piraloTbcsl 6€3COHHSA Ta TPUBOTa, fKi Nepen-
6avyarTh yckaaaHeHu nepebir BP (Otto et al,,
2006; Putnins et al., 2012). OaHak fgaHi mo0/10
BapiaHTIB JliKkyBaHHSI € 00Me)KeHi. be3coHHS Ta
TPUBOKHICTb 3a3BUYal JIIKYIOTb JOJAaTKOBUMHU
6eH30/lia3eniHaMHy, SIKi 3arpoXKyrTb 3JI0BXKH-
BAaHHSM I 3aJIEXKHICTIO, SIKIIO IX 3aCTOCOBYBATH
noctiiiHo (Uzun et al., 2010). 3apa3 y cBiTi
3pOCTA€E KIJbKICTh JIIOJAEeNW, fKI BUKOPHUCTO-
BYIOTb TpaB’sHi npemnapary, i sitoau 3 BP He €
BUHSATKOM.

Cepes, pOCIMHHUX IpemnapariB, fKi
3aCTOCOBYIOTH [1JIl SMEHILIEHHA CAMIITOMAaTUKU
BP, MOXHa BiZI3HAaYUMTHU BaJsiepiaHy JiKapCbKYy,
MeJlicy JiiKapcbKy, nacudJiopy M’sico-4epBOHY,
riHKro, 3Bip0o6iii 3BUYalHUN TOLIO.

npu

3.1. Banepiana sikapeeka (1 aleriana officinalis 1..).
Basiepiana - 6araTopiyHa poc/vHa, 1110 3yCTpi-
yaeTbca B IliBHiyHIN AMepuui, €EBponi Ta Asii

(puc. 1).

Puc. 1. Baaepiana aikapcexa (Valeriana officinalis L.)

Acxepeao: https:/ /roslinowo.pl/byliny-kozlek-lekarski
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BoHa icTOpMYyHO BHKOpPUCTOBYyBaJacs K
CcelaTUBHO-CHOZiMHUH 3acib NpOTAroM OiJiblie
1000 pokiB. OpgHak TOYHI MexaHi3MHu ii Ail
3QJIMIIAKTLCA HEeBiAOMUMU. XiMiYHI CIIOJIYKHU
POC/IUHY MICTATH APTiHiH, [JIyTaMiH, aJlaHiH i Y-
amiHomacsasiHy kucaotry ([AMK) (Sarris &
Kavanagh, 2009). [IBagugaTh WicTb ipua0iaiB
pa3oM i3 JecATbMa BiJOMUMMU CeCKBiTeplie-
HOilaMu OyJ/id BU/IiJIEH] 3 KOPEHIB i KOpeHeBUII]
. officinalis (Shietal., 2023). Y 21 cToniTTi Tak0X
O0ys10 Moka3aHO ¢$apMaKoJIOTiYHY aKTHBHICTb
eKCTPAKTIB i cnonayk 1. officinalis, BKJIIO4ar04u
HeWponpoTekTopHy (Malva et al, 2004),
AHTUKOPOHAPHY, aHTUTiNePTEH3UBHY, GPOHXO-
cnactuudy (Circosta et al, 2007), mpotu-
3anasbHy (Hattesohl et al, 2008) i mpotu-
cynoMnuy pii (Torres-Hernandez et al., 2015), a
TAaKOXX 3MEeHILIEeHHs ClNa3MiB MaTKH, BUKJIH-
kaHux aucMmeHopeero (Occhiuto et al, 2009).
BasiepiaHy pigKo AOCAiKyBaJIu Y MALLIEHTIB i3
TPUBOTOI0. Y [JBOX MAOCJI/DKEHHSX BHUBYAJIU
BIJIMB BaJjlepiaHW Ha 3HWXXEHHS CTpecy Yy
30poBUX Jo6poBosbliB. Kohnen i Oswald
(1988) mnopiBHsAIM edpeKTUBHICTb BaJiepiaHH
3/6€e3 MpONpaHOJO0Jy Ta MPOIpaHoJ0J 3/6e3
miane6o. Kennedy et al. (2006) nopiBHIOBa/n
ePpeKTUBHICTb KOMOiHallii MeJiicy i BasiepiaHu 3
miane6o. B 06UABOX JOCHiAKEHHSAX 3aMpoIo-
HOBAaHO BaJsiepiaHy ${K POCJAWHY, 10 MOXe
3MEHIIUTH CTpec y 3JJ0pOBUX J10O6POBOJIbIIIB.
Panijel (1985) nopiBHIOBaB Aito cyminii Basepi-
aHu i 3Bipo6ow A0 Aiazenamy y Mali€eHTIB i3
3aHenoKoeHHAM. Ilicsia ABOX TWXKHIB paH/O-
Mi30BaHOI0 JIiKyBaHHSl y KOMOiHOBaHil rpymi
BUSIBJIEHO 3HA4yHe IIOJIeTIIeHHS] CUMIITOMIB
TPUBOTM IIiCJIA 3aCTOCYyBaHHA BaJiepiaHu. B
IHIIUX ABOX AOCJIPKEeHHAX MOBIZJOMJIEHO PO

HeraTHBHI pe3yJIbTaTH BUKOPUCTAHHA BaJle-
piaHu. Y paHJaoMi30BaHOMY ILIale60-KOHTPO-
JIbOBAHOMY IIJIOTHOMY JOCJHiJXKeHHI 3 12
NaljiEHTaMH, SKi CTpaXkJaJiu reHepaJli30BaHUM
TPUBOXKHUM po3s1a0oM (Andreatini etal., 2002),
BaJiepiaHa, AiasemaM i mane6o He BHUSBUJIU
)KOJHOI pIi3HULI B OLIHLI TPUBOTH, OJHAK
rpyny, AKUX JIIKyBaJIM BaJlepiaHO0 Ta Jiase-
IaMOM [OKa3aJM NOKpalleHHS MCUXIYHOTO
CTaHy i3 3aCTOCYyBaHHAM LIKaJu [‘aMiJibTOHa
JJis OLliHKY TpuBoru (HAM-A).

He3Baxkaro4yu Ha HellepeKOHJIMBI pe3yJib-
TaTH 11010 ePEKTUBHOCTI 3aCTOCYBaHHS BaJie-
piaHM, BOHA € 6araToo6ilAIYUM KaHIUJaTOM
IJsl JIiIKyBaHHSI TPUBOTM ab0 O6€3COHHS Y
nanieHTiB 3 BP. Mischoulon (2008) giitiios
BHCHOBKY, 10 BOHa MOXe [iATH TaK CaMo
n06pe, 9K i 6eH30ia3eniHy, Xo4a 3[AEThCS, 1110
BOHAa W He € iJeaJlbHUM IIpenapaToM s
JiKkyBaHHS1 ~ 0€3COHHS, HATOMICTb  MOXe
CIOPUATHA MOKPAUIEHHI0 3 4acOM MPUPOJHOTO
cHy. Xo4ya iCHYIOTb O6MeXXeHi JO0Kas3d 1100
JikyBaHHd bBP, moTodHi gaHi cBigyaTh npo
MOXJIMBUW COPUATJIUBUM BIJIUB BaJiepiaHU Ha
nepeodir TpUBOrM Ta 6€3COHHA y nalieHTiB 3 BP
6e3 3HaYHUX N0OIYHUX ePEKTIB.

3.2. Meaica aikapeoka  (Melissa  officinalis  1..).
Mesica sikapcbka - 6araTOpiyHUM 4YarapHUK
poavHU ry60uBIiTUX (Lamiaceae), NOIMPEHNUN B
€Bponi (puc. 2). BiH BUKOpPUCTOBYBaBCS fSIK
MaHKYJbTYpPHHUU JIiKapCbKUHM 3acib6 moHaj JBa
TUCAYOIITTA. OCTaHHIM YacoM HMOro KOpPHUCTb
JUI1  3Jl0pOB’sl, BKJIIOYAlOYU  CeJaTUBHY,
CMa3MoOJIITUYHY Ta aHTUbaKTepiaJbHYy [ilo,
Oysia B LleHTpi yBaru 6GaraTbOx JOCJi/>KEHb
(Sarris etal., 2011).

s

Puc. 2. Meaica aixapceka (Melissa officinalis L.).

Acxepeao: https:/ /roslinowo.pl/byliny-melisa-lekarska

70



Biota. Human. Technology. 2023. No 1

Electronic edition

Meunica sikapcbka - 1Lie pociavdHa 6ararta
6iosIoOTiYHO aKTUBHHUMH  CHOJIYKaMH, sIKa
BUKOPUCTOBYETbCA B yCbOMY CBITi. XiMi4HI
JOCHI/PKEHHA CKJaAy [I0KasaJd, 110 BiH
NpeJCTaBJeHUN MepeBaxXHO (JIaBOHOIAAMH,
TepneHoijaMH, PeHOJIKapOOHOBUMU KUCJIOTAMY,
AyOUJIBHUMH pe40BUHAMM Ta epipHOIO OJIiElo.
OCHOBHUMM [IiIlOYUMHU pPEYOBHHAMHU MeJIiCH
JikapcbKkoi € QiTOHUUAU (repaHiaj, HepaJb,
LUTPOHeJaN 1 repaHios), TpuTepneHu (ypco-
JIOBA KHCJIOTA i 0J1eaH0JI0BA KUCJI0TA), GEeHOI-
KapOOHOBiI KHCJOTH (pO3MapvHOBAa KHUCJOTA,
KaBOBa KMCJOTA, XJOpPOreHOBa KUCJIO0TA) |
dsaBoHOIAM (KBepLETUH, PaMHOLMUTPHUH i
JIIOTeoJ1iH). 3rifHo 3 6ioJIOriYHUMH AOCTija-
>)KEHHsIMH, epipHa 0Jlisi Ta €KCTPAKTU MeJlicu
JIIKapCbKOI MalTb aKTUBHI CIIOJIYKH, AKI BU3-
HavawTh 6arato ¢apmMakooTidyHUX edeKTiIB i3
NOTEeHL[iHHUM MeJJUYHUM BUKOPUCTAHHSAM Ili€l
pocaunu (Petrisor et al,, 2022).

Heob6po6sieHi  eKCTpakTH Ta  YHUCTI
CIIOJIYKM, BUALNEH] 3 M. officinalis, BeMOHCTPYIOTD
yucaeHHi ¢apmakosioriyHi epeKTH, 3 SAKUX Yy
KJIiHIYHUX BHUNPOOYyBaHHAX OYJIO IOKa3aHO
JIVIlle  AQHKCIOJITU4YHY, NPOTUBIPYCHY Ta
CIIa3MOJIITUYHY [il0 Li€i POCJAWHH, a TAKOX II
BIJIMB HA HACTpiW, Mi3HaBa/JibHI Mpouecyu Ta
nam'aTb. |Hri6iTOpHAa aKTHUBHICTh al|E€THUJIXOJIi-
HecTepasy, CTUMYJIALIA pelenTopiB aLleTH-
XOJIIHy Ta TraMMa-aMiHOMAac/JAHOI KHUCJIOTH
(TAMK A), a Takox iHribyBaHHS MaTpPHUKCHOI
MeTaJIONpPOTeIHa3Uu-2 € OCHOBHHUMU MeXaHi3s-
MaMHM, 3alpONOHOBAaHMMU JJId  LIHUPOKO
00roBOpOBaHUX HEBPOJIOTIUHUX e(peKTiB L€l
pocaunu (Shakeri et al.,, 2016).

EdekTuBHiCTh Mesicu 1ie A0 KiHLA He
BUMBYEHA y XBOPHUX 3 NCHUXIYHUMHU MOPYIIEH-
HAMU. B nmnomnepenHix pocaipkeHHSX OYyJ0
3a3HayeHo, 110 OJHOpa3oBa Jo03a MeJlicu
noJiiniuaa GyHKIio naMm’aTi Ta cy6’€eKTUBHUHN
CHOKiN y 310poBUX A006poBoJbIiiB (Kennedy et
al, 2002, 2004); Ta » rpyna Tako>X IpoBeJia
PK/l 3 koMm6iHami€eo Mesick Ta BajepiaHu
(Kennedy et al, 2006). Komb6iHoBaHa rpymna
NpOJEMOHCTPYBaJla 3MEeHLIeHHd  BiJ4yTTH
TPUBOTH, COIpUYMHEHOI  J1TabopaTOPHUMU
TectaMu. Miiller i Klement (2006) mocaimxy-
BaJIK KOMOIHOBaHY /lit0 MeJlicH Ta BaJiepiaHy Ha
918-x piTax BikoM g0 12-Th pokiB, £ki
CTpak/Jia/Iv Bifi HECIIOKOIO Ta NMpo6bJieM 3i CHOM.
[[i HaykoBLi TMOBiJOMWUJIU TaAKOX PO
NOKpallleHHd CUMIITOMAaTHUKU Yy JiTeH, a TAKOX
BiZICyTHiCTb 3HAaYHUX O6IYHUX edeKTiB. OJHAK
e OyJio BiKpUTe JOC/i>KEHHSI 6e3 00’ €KTUB-
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HOTO TeCcTy /i1 BHUMIPIOBAHHA CTYyIEHA
nokpaieHHsd. EKcTpakT M. officinalis BUABIIAE
AHKCIOJIITUYHY Ta aHTUJENPECUBHY Ait0, AKa B
OCHOBHOMY MOXe OyTH omnocepejkoBaHa i
AHTUOKCUJAHTHMMU Ta AHTUANONTOTUYHUMHU
BjacTuBOCTAMU (Ghazizadeh et al.,, 2020).

Xo4a epeKTUBHICTb MeJliCM A0 KiHLSA He
BHBYEHA y XBOPUX 3 ICUXIYHUMU NOPYILEH-
HAMHM, LA PpOCJAMHA Ma€ NOTeHLiaa Jid
JIIKyBaHHS JIETKOI TPUBOTM Ta OE3COHHA Y
nauientiB 3 bBP. CydacHi ¢apmakosoriyHi
JIOCJIi/P)KEHHS MiATBEPAUJIM O6araTo TpaauLiii-
HUX 3aCTOCyBaHb M. officinalis. 1l pocivHa €
NOTEHLINHUM JDKepesJoM [Jis  JIiKyBaHHA
IIMPOKOTO KOJIa 3aXBOPIOBaHb, O0OCOOJIMBO
TPUBOTH Ta JesaKux iHmux possaais HHC. [lani
110710 6araTbOX acnekKTiB L€l pOCIUHH, TAKUX
K MexaHi3Mu Aii, papMakoKiHeTHKa, MOGIYHI
ePeKTH eKCTPaAKTIB i MoTeHIliliHa B3aEMO/is 3i
CTaHJAPTHUMMU  JIiKaMHU Ta  aAKTUBHUMHU
CIIOJIyKaMH, Bce Ile OOMeXeHi, 1[0 BUMarae
JI0JIaTKOBUX AOCJi/P)KEHb, 0COOJIMBO Ha JIIOASAX
(Shakeri et al., 2016).

3.3. Ilacugpnopa m’sco-ugpsora (Passiflora incarnata 1..).
Pin  Passiflora  incarnata  Linnaeus  BKJIIOYa€
npubsnusHo 520 BuUAiIB, 10 HajJeXaTb [0
pOIMHM Passifloraceae. BINbIWICTD 13 WX BUAIB —
JliaHW, fKi 3ycTpivaroTbcd B lleHTpasbHIiN i
[liBgenHin Amepuni, piako - B I[liBHIYHIN
Amepurj, [liBgenno-CxigHin Asii Ta ABcTpauil.
Pip Passiflora incarnata JaBHO BAKOPUCTOBYETHCA B
TpaAuliiHiA ¢iToTepanil /s JiKyBaHHA
6e3CoOHHsI Ta TpUBOrU B €Bporii, a B [liBHiYHiK
AMepuri MOro BUKOPUCTOBYIOTh K 3aCIOKIiM-
JUBUM Hamik. KpiMm ToOro, ugd pociauHa
BUKOpUCTOBYBajslaca B bpaswnaii aaa 6oJe-
3aCHOKIMJIMBUX, CHAa3MOJIITUYHUX, MPOTHU-
aCTMaTUYHUX, TeJbMIHTO3HUX 1 CeJJaTUBHUX
1iJieH; 1K 3aCMOKiHJIMBUN | HAPKOTUYHHUM 3aci6
B Ipaky; a Takox AJd JIiKyBaHHSI TaKUX
po3J1afiiB, AK UCMeHOopes], eniJiencis, 6e3COHHS,
HeBpPO3U Ta HeBpaJril B TypeuuuHi. Y [loabri
Li€0 PpOCJUHOIO JIIKyBaJUM icTepilo Ta
HeBpacTeHio; B AMepuli II BUKOPUCTOBYBAJIU
JIJId JIIKyBaHHA Jliapel, JUucMeHopel, HeBpaJIril,
OMiKiB, reMopot0 Ta 6e3COHHSA. Passiflora incarnata
TaKOXX BUKOPHUCTOBYBaJlacsd /il JIiKyBaHHSA
oci6 3 onmiaTHO!O 3asexHicTo B [HAil (Miroddi et
al,, 2013).

[Tacudsiopa - 1e pociuHa, sKa BUPOLLY-
€Tbcd B ApreHTuHi, bpa3swuiii Ta mniBjgeHHO-
cxigHomy perioHi CIIA (puc. 3). 3 1aBHixX yaciB
1[I0 POCJIMHY BUKOPUCTOBYBA/IM SIK HapOLHUM
3acib AJs JIiKyBaHHS TPUBOTM Ta 0GE3COHHS.
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CBoero Has3Bow (macudJopa) 1 pocCaHHA
3000B’s13aHa $opMi CBOIX KBiTiB, fIKi HaralytoThb
TEePHOBUM BiHOK, i 110 Ha3By (Passiflora — KBiTKa
NpHCTPACTeN) 3aKPINU/IM iCIaHChKI CBAILEHUKH,
aKi 1yKasu 6i6/iiHy cuMBoJiky y ¢opwmi
KBiTKM. [l0 poOCJIMHY BUKOPUCTOBYBaIU
ingianui IliBHiyHOI Ta LleHTpasbHOI AMepuKH
IJI1 TIoJIETIIEeHHA 06e3COHH4, emmisencii Ta
HanajiB TpUBOTU. 3BiATH il 3aBe3sin J0 EBponu

y 18 ctonitTi. EdexTn njiei pocannu odiniitHo
BBAXKAIOThCSI TePANEeBTUYHUMH, 1[0 OYJIO CXBa-
JieHO EBpPOIEeNCbKUM areHTCTBOM 3 JIiIKapChbKUX
3aco6iB (https://www.ema.europa.eu/). IcHye
noHaz 500 BuziB nacudsiopu, ane came Buj P.
incarnata, TKUM XapaKTepU3y€eTbCs piosIeTOBUMHU
KBiTaMH, BUJIJISAETbCA CBOIMH KOPUCHUMH

TepaneBTUYHUMM BjacTuBocTAMU (da Fonseca
etal., 2020).

Puc. 3. ITacudaopa w’aco-aepsona (Passiflora incarnata L.).

Acxepeao: https:/ /sposobynastres.pl/passiflora-ukoi-nerwy

ExcTpakT nacudJiopy BBaXKa€TbCS 4aCTKO-
BUM aroHicToM 6eH30/lia3eniHOBUX peleNnTopiB
(Wolfman et al., 1994). Horo HecepaTHUBHMIA
epeKT OyB [AOBeJeHUH y JOCJi[PKEHHSIX Ha
TBapuHax (Barbosa et al, 2008). Oanak
KJiHiYHI BUNpPOOYBaHHS Ha JIOJSX Bce Ie
BiZcyTHi. /IBoTh:KHeBe nepexpecHe PK/l i3
3aCTOCYBaHHSAM 4alo 3 nacudJiopu y 3/,0pOBUX
nobpoBoibliB (Ngan & Conduit, 2011) Takox
NoKa3aJso Cy6’eKTUBHE NMOKpallleHHs SKOCTi iX
CHY. Y ABOX JOCJIi/P)KEHHAX 3 NacudJIOpOIo MOKa-
3aHO eEeKTUBHICTb BUKOPUCTAHHSA Macudiopu
JUIsl JIiKyBaHHsS TPUBOXHOCTi, MOB’siI3aHOi 3i
CnMHa/bHOIO aHecTe3ielo (Aslanargunet al,
2012) Ta jpss AiKyBaHHSI CUMIITOMIB MeEHO-
nay3u (Fahami et al, 2010). ¥ nux pgocuia-
)KEHHSIX T0Ka3aHO BiJCYTHICTb MOGIYHUX
edpexTtiB macudsopu. [lobiuni epexTn mnacu-
¢dJsiopy, AK TOpaBuJo, TepnuMmi, i He
NOBIIOMJIAAZIOCA TNPO HETaTUBHUW BIJIMB Ha
3MiHM HacTpor. TUM He MeHII, OiJbIIICTb
JOCJi/P>KEHb MaJId BiJHOCHO HEBEJIMKUW PO3Mip

72

BUOIpKH, a CTaHJAapTHe [03yBaHHS Ta HiAro-
TOBKa [0 JIiKyBaHHfl He OYJIM BCTaHOBJIEHI.
Heob6xigHi JmojmaTKoBi JOC/HimKeHHS 100
epeKTUBHOCTI Ta Oe3neku mnacudJiopu, 1106
BHU3HAYUTU MOXJIMBICTb 1i 3aCTOCYBaHHA [JiA
naiuieHTiB 3 BP.

Pi3HOMaHITHICTh HEMPOAKTHUBHUX (J1aBO-
HOI/ZIiIB MOXXHAa 3HAUTU y BUAAX POAY Passiflora;
O/lHAK TPYJAHOILLI 3 NPOXO/KEHHAM IX yepes
rematoeHIlebasivHUN 6Gap’ep O0OMEXYIOTh IX
HelpodapMaKoJIOTiUHY aKTUBHICTb iz vivo
(Alves et al, 2020). Xpusun (5,7-paurigpo-
KcubsaBoH) - GJaBOHOIJ, BUJiJIEHUM i3
POCJIMH, TAKUX AK Passiflora caerulea L., Passiflora
incarnata L. 1@ Matricaria chamomilla L. g npuposHa
CHoJIyKa NposBJIS€ pi3HOMaHITHY ¢apMako-
JIOTIYHY  [Ji10, 30KpeMa, aHTHUOKCUJAHTHY,
poTH3anajbHy, MpPOTHUPAKOBY, HeNpOIpO-
TEKTOPHY Ta aHTUANonTo3Hy. Pe3ysbTaTu
JOCJiPKeHb ITOoKa3aJid, 10 aHKCiOJITHYHHH i
aHTUJENpPEeCAaHTHUN edPeKTU XPU3UHY MPOsB-
JIIETHCS Yepe3 B3aEMO/iI0 LibOoro ¢pJIaBOHOIY 3i
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cnenpiyHUMU HeWpoMeAiaTOPHUMHU CUCTe-
MaMH, rojoBHUM 4uHOM ['AMK-epriyHoro Ta
CEPOTOHIHEPTiYHOI0, @ TAKOXK aKTUBYIOYHM iHIII
HelpoTpodiuHi pakTopu. Xoua I1ii pe3ybTaTH
OyJiM OTpHMMaHi B OCHOBHOMY B pe3yJbTaTi
JOKJIIHIYHUX JOCJaiJ»KeHb, BOHH IIOCJiJOBHO
JIlEMOHCTPYIOTb MOTeHIjiliHe TepaneBTUYHEe
BUKOPUCTAHHSA  GJIaBOHOIly XPU3HUHY SK
aHKCioJiTHKa Ta aHTHJenpecaHTa. ToMy uLel
dJs1aBOHOIL MOXHA po3rJsffaTH sK OGararto-
001111104y HOBY CIOJIYKY B Tepallii TPUBOXHHUX i
JenpecuBHUX po3safiB (Rodriguez-Landa et al,,
2022).

3.4. Linxeo 6inoba (Ginkgo biloba 1..). T'iHKTO,
TaKOoXK BijloMe 9K KMTalCbKe TiHKIro a6o 61710643,
noxoAuTs 3 KuTalo, fie pocTe B JUKOMY BUTJIAI
(puc. 4). Moro HasUBaIOTb ATOHCLKUM, TOMY 110
15 poc/iMHa OyJia 3aBe3eHa B EBpomny 3 fAnoHii,
X04ya B MNpPHUpPOAI TaM He 3yCTpidaeTbcsA. Bupn
TaKOX KyJbTHUBYETbCA B CxigHihn  Asii,
[liBHiuHiK Amepuni, HoBin 3enanaii Ta €Bpomi.
OkpiM Bissionoi6HOrO JIMCTSA, TiHKro 6i06a
XapaKTepU3y€ETbCA AOBroJiTTAM. Bug npucyr-
HiM y HE3MIHHOMY BMIJIA/I MIJIbUOHH POKIB, i
JepeBO MOXe MPOXUTHU A0 3-4 THUCAY POKIB. 3
JaBHIX YaciB JlepeBO IIHMPOKO KYJbTHUBYBAJH i
BUKOPHUCTOBYBAJIU B Pi3HUX LIiJIAX.

Puc. 4. Tinxro 6iro6a (Ginkgo biloba).

Acxepeao: https:/ /apteline.pl/artykuly /milorzab-japonski-ginkgo-biloba

[iHKkro 6in06a 3a3BUYall BUKOPHUCTO-
BYETbCA [JId JIIKYBaHHA paHHbOI CTaAil
XBOpoOU Anblurermepa, CyJUHHOI AeMeHIil Ta
LIyMy y ByXaX CYJAUHHOIO NOXOJKeHHA. byso
NpOBeJIeHO YMCJeHHI JocaifKeHHs epeKTUuB-
HOCTi TiHKro AJs JiiKyBaHHSl LepebpoBa-
CKyJISIDHMX 3aXBOPIOBaHb i fieMeHIlii. CucteMa-
TUYHI OIJIAAM CBilYaTh PO Te, L0 LA pOCAWHA
MOXe  MOJIeTUWIMTH CUMITOMM  JieMeHIil.
BxxuBaHHS TiHKro, fIK NpaBuJo, Jobpe mepe-
HOCUTBLCA, aJjle MOXe MiABUILUTA PU3IUK
KpOBOTeYi, HAKI0 3aCTOCOBYBaTHU WOro B
NO€JHAaHHI 3 BappapuHOM, aHTHAarperaHTamMu
Ta JedKUMM IHIIMMU POCJIUHHUMM Ipenapa-
TamH (Sierpina et al., 2003).

Hacinna Ta sucta riHkro 6ino06a
BUKOPUCTOBYBA/IMCA AK TpaAULLiMHUU JiiKap-
CbKHM 3acib NPOTArOM THUCSY POKIB, a EKCTPAKT
WOr0 JIMCTA [JeCATUJITTAMU BUKOPHUCTOBY-
BaBCA fIK Ai€TH4YHA A06aBKa. EKCTpaKT riHKro
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6i/106a € CKJIAJIHOIO CYMIlIII0 3 YUCJIEeHHUMU
KOMIIOHEHTaMHM,  BKJIOYaw4ud  (JIaBOHOJI-
[JIIKO3U/JIM Ta TEPIIEHOBI JIAKTOHH, 1 € OJIHI€IO 3
OIETUYHUX [J006aBOK, 1[0 Ma€ HaHOiJIbIIUHN
MMOKa3HUK NPOJAXKy Y BCbOMY CBIiTi, BKJIOYa4iU1
epeKTH 3HWKEHHs Bard, a TaK0X aHTHU-
NiabeTHW4yHi, aHTUrinepTeH3WBHI Ta aHTH-
JinmigemMiyHi BJIAaCTUBOCTI, fKi MOXYTb OyTH
epeKTUBHUMHU Y JiKyBaHHI MeTaboJIiYHOTO
CUHJpPOMY, TOB’SI3aHOr0 3  NiJIBUIEHUM
PU3MKOM PO3BUTKY cepLeBO-CyUHHUX
3axBoptoBaHb (Mei et al.,, 2017; Eisvand et al,,
2020). OcHoBHUMM cnonaykaMu G. biloba €
TepIeHOBi JIJaKTOHU (6i106asiz i rinkrosiau A,
B i C) i ¢ps1aBoHOBI ryiko3uau (i3opaMHeTHH,
kBepueTuH i kemndepoa) (Eisvand etal.,, 2020).

EKcTpakT JIUCTA TIHKTO ZlaBHO
BUKOPHUCTOBYEThHCS K 3aCi6 AJ1s1 MOKpallleHHs
KOTHITUBHUX QyHKLIN (Birks & Grimley Evans,
2009). Lis pociviHa NPOSIBJISI€ aHTUOKCUJAHTHY
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Ta aHTUTpoMmbouuTapHy Aito (Huang et al,
2004). Kpim Toro, y mocaifpkeHHSIX 32 y4acTio
Nali€HTIB 3 AeMeHIi€l0 0y/J0 BHUABJIEHO, IO
riHKro cTabulidye HacTpik i 3HiMae TpuBOry
(Mix & Crews, 2000). ¥ noagiliHoMy cJjinomy
nJ1ane60-KOHTPOJIbOBAHOMY JOCJIPKEeHHI
KOMOiHallifl TIHKTO Ta KeHbIIEeHI0 TaK0oX 0yJia
epeKTUBHOIO JJisl JIIKyBaHHS MOCTMEHO-
naysaJibHUX CUMITOMIB y kiHOK (Hartley et al.,
2004). Chen et al. (2019) BusABWIH, 110
BOJIOPO3YMHHUM IOJIiCaxapus, i3 JINCTA TIHKIO
6i106a 3MeHIIyE Jlenpecilo, COpUYUHEHY
CTpecoM, 1 ycyBa€ JUCOAKTepio3 KHILeYHUKa.
Pe3ysbTaTh LMX [OCAIAHUKIB NOKas3aly, L0
el noJsiicaxapuj Moxke O6yTH NMePCIEKTUBHUM
dbapMakoTepaneBTUYHUM KaHAUJATOM [
jqikyBaHHA pgenpecii (Chen et al, 2019).
EKCTpaKT JIUCTS TiHKTO € BiJHOCHO O€3IeYHUM,
Xo4ya MOBiAOMJISAJIOCS MPO KiJibKa MNOGIYHUX
epeKTiB, TaKuUX $K [IJIYHKOBO-KHIIKOBI

—

po3Jsiajy, TOoJIOBHI 6o0Ji, 3amaMoOpoyYeHHs Ta
mkipHi anepriuni peakuii (Ihl et al., 2012).

['IHKro HIKOJIM He BUBYaBCA Y MaLli€EHTIB 3
BP. B pocnimxenni Spinella i Eaton (2002)
MOBIOMJISAJIOC], IO MalliEHTKa 3 JIETKO0
YyepernHo-MO3KOBOK TpPaBMOIO BijyyJa Trimno-
MaHilo Icad [oJlaBaHHA TIHKro J0 CBOTO
pexXuMHOro  mnpuiiomy  (GJIYOKCEeTHUHYy  Ta
O0ycnipoHy, asie TiHKro iMOBipHO He Bifirpae
3HayHOI poJsi y 3MiHi Hactpow. HeoOxigHi
noJlajibllli  AOCHifPKeHHs, 11106 BHU3HAYUTHU
epeKTUBHICTb THKIo MpH JIIKyBaHHI TPUBOT'U
Ta 6€3COHHS.

3.5. 3eipobiii seuvaiinui (Hypericum perforatum 1..).
3Bipo6il - 1e pOoCJMHA, LU0 BUPOLIYETHCA B
€spomni, 3axigHii A3zii Ta IliBHiuHIN Adpuni
(Sarris & Kavanagh, 2009) (puc. 5). KBiTyui
BEPXiBKM 3Bip000I0 BHUKOPUCTOBYBAaJUCA B
€Bponi K aHTUJENpeCcaHT Ile y CTapoAaBHIN
['pentii Ta Pumi.

Puc. 5. 3Bipo6iit seuuaiiauit (Hypericum perforatum L.).

Acxepeaso: https:/ /zielonyogrodek.pl/

XiMiuHMM ckJaaf 3Bipo60i0 106pe BUBYe-
HUWU. 3a70KyMeHTOBaHiI ¢apMakoJioriuyHi i,
BKJIIOYAKYU aHTUJENPECUBHY, NPOTUBIPYCHY
Ta aHTUOaKTepiaJbHy [il0, HiATBEPKYIOTb
KiJIbKa TpaJMLiHHUX CIOCO6GIB BUKOPUCTAHHS
3Bipo6oto. barato <¢apmakosiorivHux AiH,
MMOBIpHO, MO>KHa BiZJHECTH [I0 TiMEepULIMHY Ta
b1aBOHOIIHUX KOMITIOHEHTIB; TaK0OX MOBiOM-
JISIJIOCA, 10 TilepyulMH BiANOBiJA€E 3a CBITJO-

74

yyTauBi peakuii 3Bipo6ow. o cTocyeTbcs
aHTHUAenpecaHTHOI Ail 3Bipo6oto, rinepdopuH,
a He rinepuLyMH, SK BBaXKaJIOCA CII0YATKY, CTaB
OJJHUM i3 OCHOBHMUX KOMIOHEHTIB, BigNno-
Bifla/IbHUX 32 aHTUJeNpecuBHY Aito0. [loTpi6HI
MoAaJIbIli JOCJHiIXKeHHd, 106 BU3HAYUTH, AKi
iHIII KOMIIOHEHTH L€l POCAUHU CHPUAITH il
aHTuZlenpecuBHoMy edekTy. [lokasu paHzo-
Mi30BaHUX  KOHTPOJIbOBAaHUX  JOCJIXKEeHb
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niATBEepAUIU epeKTUBHICTb €KCTPaKTIB
3Bip006010 MOPiBHSAHO 3 IJIaleb0 B JiKyBaHHI
Jernpecii BiZi Jierkoi 0 cepefHbOI THAMXKOCTI.
[HIW paHAOMi30BaHI KOHTPOJIbOBAHI AOCJIi[-
)KEHHsl HajaJM JesdKi J[OKa3u Toro, IIo
eKCTpaKTH 3Bipo6ow Taki >k ePeKTHUBHI, [K i
JlesiKi CTaHJapTHI aHTUAENPECAHTH IPU JIETKil
Ta noMipHii fenpecii (Barnes et al., 2001).

MexaHi3M [iii MeTa60J1iTiB 3Bip0060t0
He MOBHICTI0O BUBYEHHWH, ajie BBAXKA€ETHCH, 1110
MOr0 OCHOBHI aKTUBHI KOMIIOHEHTH -
rinepuniyH i rineppopuH - BIJIMBAIOTH Ha
MOAYJIALI0 PI3HUX HEUPOXiMiUHUX LJIAXIB,
BKJIIOYAIOYU HIIJISAXU CEPOTOHIHY, fodaMiHy Ta
HopaapeHaniny (Butterweck, 2003). Oxkpim
Jlo6pe BioMoro BIVIMBY Ha Aenpecito (Linde et
al., 2005; Rahimi et al.,, 2009), Takox BUBYEHO
MOro BIUIMB Ha TPHUBOXHI po3yaau. Xoda B
f6araTbOX [JOCJAiIKEHHSX I[O0Ka3aHO MOoKpa-
meHHs1 cuMnToMiB TpuBoru (Taylor & Kobak,
2000; Davidson & Connor, 2001; Kobak et al.,,
2003), PK/l nnsa o6cecBHO-KOMNYJIbCUBHOTO
posnaay (Kobak et al., 2005a) Ta couiasnbHOI
¢o6ii (Kobak et al, 2005b) He pgoBesau
epeKTUBHOCTI 3Bipo60t. KoHTposiboOBaHUX
JOCJi/DKEHb, SKi BUBYaJIM 6 HOro epeKTH y
JIIKyBaHHI TPUBOIM [OCIi HeMaeE, TOMy MM He
MOXKeMO 3pOOUTHM BUCHOBKHA WIOJ0 WOTO
edpexTuBHOCTI. Kpim Toro, He 6yJsio npoBeAeHO
KOIHUX JOCJHifKeHb, fAKI BHBYaJIM 6 BIJIUB
pocaiuHu Ha 6e3coHHda. Orysag 16 moct-
MapKeTUHIOBHUX  HarJAaJO0BUX  JOCJIKEHb
3Bipo6oro  (Schulz, 2006) mnokasaB, 110

e

diTonpemnapaTu B AecaTh pasiB 6e3neuHiuii 3a
CHUHTETUYHI aHTUJenpecaHTu. Kpim Toro, He
NOBIOMJIANIOCA IIPO BUINALAKUA 3aJI€XKHOCTI.
OJHaK MOKH 110 KJiHiYHe 3HAa4YeHHS 3Bip006010
BCe 1€ 3aJMIIa€ThCs He3po3yMinuMm (Borrelli &
Izzo, 2009). OTpumMaHi AaHi NiATBEPKYIOTb
KJiHIYHY e(deKTHUBHICTb 3Bip0o060I B MOJIET-
IEeHHI CUMITOMIB Jenpecii. ¥ mnaijieHTiB i3
JIETKOI Ta TMOMIpHOI Jenpecieo 3Bipo6ii
[IPOZIEMOHCTPYBAaB INOPIBHAHHY peaklilo Ta
piBeHb peMicil NOpPIBHAHO 31 CTaHAAPTHUMM
CeJIEKTUBHUMU  IHTibiTOpaMuM  3BOPOTHOTO
3axoIyieHHs cepoToHiHy (Ng et al.,, 2017).

Ha cborogHimHi# JgeHb He  6yJo
npoBeseHo xoaHoro PKJ/| 3 BUKOpUCTAaHHAM
nauieHTiB 3 BP. 3arasiom, 3Bip06ili BBaXKa€eThCS
NOTEHLINHO KOPUCHUM B Tepamii JIerkux Ta
NOMiIpHUX JleMpecUBHUX CUMNOTOMIB (Sarris et
al., 2011), Takox npu BP. Kpim Toro, BiH Mmoxe
CIPUATJUBO BIJIMBAaTU HA CUMIITOMU TPUBOTH,
ajie He Ha 6e3COHHS#, y narieHTiB 3 bBP. OgHak
Npu Npu3HAYeHHi 3Bipo6or mnaijieHTaM 3 BP
CJIil BpaXOBYBAaTH MOXJIUBICTh 3MiHU HaCTPOIO
ab0 NPUCKOPEHHS I[UKIY.

3.6. Kasa, nepeyv n’anxuii  (Piper  methysticum
G.Forst.). KaBa (Piper methysticum G. Forst. f.) €,
6e3yMOBHO, HallBaXKJIUBILIOK POCJMHOIO, sIKa
BUKOPHUCTOBYETbCS Ha OCTpoBax MesaHeslii,
[Toninesii Ta MikpoHesii 3a ii po3ciab04ni
edekT (Thomsen & Schmidt, 2021) (puc. 6).

Puc. 6. Ilepens ’suxuii (Piper methysticum G.Forst.).

Acxepeao: https:/ /www.plantago-sklep.pl/
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Hamnoi KaBu 3a3BuYal roTyTh 3 KOpeHs
Piper methysticum. 1X CIOXHMBAJM MUTEJNi THUXO-
OKEaHCbKUX OCTpPOBIB IPOTATOM CTOJITh.
[Ipemapatu 3 ekcrpakty KaBu KoJsuch
BUKOPUCTOBYBAJIUCA AK POCJMWHHI IpenapaTy
JJ1s JIIKYBaHHA TpUBOTY B EBporli. KaBa Takox
NpPOJAETbCS SIK Ai€eTU4YHa Aob6aBka B CIIA i
HabyBa€ MNOMYyJSPHOCTI y 3axiAHUX KpaiHaX.
HemoaBHi gocaiiykeHHSI TOKa3yloTh, 1o KaBa
Ta il OCHOBHI QiTOXiMiYHIi KOMIOHEHTH BOJIO-
AIIOTb NpPOTU3ANaAJBHOI Ta NPOTHUPAKOBOIO
Jli€10, HA I0JJaTOK /10 I00pe 3aJ0KYMEHTOBAHUX
HeBpoJsioTiyHUX edekTiB. He3Bakaroun Ha Te,
110 KOpHUCHI edeKTHU Li€l POCJAUHU IIHPOKO
BHU3HaHI, piAKI BUNAJKHW TenaTOTOKCUYHOCTI
OyJu TNOB'AI3aHi 3 BHUKOPUCTAaHHAM I[E€BHUX
npemnapartiB KaBu, oqHak HeMa€ NiATBep>KeHb
ab0 MOC/JiIOBHUX MeXaHi3MiB /il KOMIIOHEHTIB
i€l pocsivHU. OCHOBHI Mpo6JieMH MOJATAOTh Y
pi3BHOMaHITHOCTI mpoAaykTiB KaBu Ta BiAacyT-
HocTi craHgaprtusanii (Bian Ta iH, 2020).
[ToTeHnifiHi BaactuBocTi KaBM Mo)kHa mosc-
HUTU il 3[aTHICTI0O NPUTHIYYBaTU 3BOPOTHE
3axONJIEHHSI HOpajApeHaliHy B npedpoH-
TaJIbHIN KOpi. BisbuiicTe A0Ka3iB cBig4YaTh MpPo
Te, W0 KaBa He Mae HeraTUBHOTIO BIJIMBY Ha
korHiTuBHiI pyHkuii (LaPorte et.,, 2011).Ilepenp
I'IHKUM  IIMPOKO BHKOPUCTOBYBAaBCS  Ha
ocTtpoBax TUXOro okeaHy fIK LjepeMOHIiaJIbHUHU
IVIEMiHHUW Halid, SKUH Ma€ 3acnoKiuJUBHUHI
edekT. BiH Takox 6yB monyasapHuil y CIIA 3
kKiHig 1900-x pokiB. EdekT wiei pocaunHu
3yMOBJIEHMH 1l [il040H0 pEeYOBHHOI KaBa-
nipoHoM (Jussofie et al, 1994). Bona
po3ciabJisie M's134, IK BUSIBUJIU J1OCi>KEHHS 7
vitro Ta in vivo. [lOHAZ JecATOK OMyOJIiKOBaHUX
JlOCJiKeHb BUBYaIM e(PEeKTHUBHICTh MePII0
I'THKOTO, i Maii>ke BCi BOHUM OyJIM NMOABIMHUMU
nJiane60-KoHTposiboBaHUMU PKJl ans  siky-
BaHHA TpuBOru. /[Ba MeTa-aHazni3u (Pittler &
Ernst, 2003; Witte et al., 2005) 3 Bukopwuc-
TaHHAM IIKaau [amisbToHa [AJd OLIHKHU
TpuBoru (HAM-A) nposieMOHCTPYBaJIy, 110 Iis
pocJvHa 3MeHIIYE TPHUBOrY 3HA4YHO O6iJiblile,
HiXk muane6o. [lepenb M'SSHKUM BUSBUBCS
epeKTHBHHUM B Teparii TPUBOT'H He3aJIeXKHO BiJ
CUMIITOMIB i TUMy po3Jsajy, TO6TO B Tepaii
Hecneny@piyHOl TPUBOTHY, HANPYTH, 30yKEeHHS,
aropadobii, cnenudiyHoi ¢obii, posnagy
ajanTanii Ta 6e3coHHd. B umizomy BiH €
epeKTUBHUM 3aCc060M NpPH JIiKyBaHHI JIErKUX
TPUBOXKHUX CTaHIB i 06e3CoHHA. Y [ABOX
NJ1ane60-KOHTPOJIbOBAHUX  JOCHIIKEHHAX |
KOHTPOJIbHOMY JOCJi/P)KeHHI OyJio mpexcTas-
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JIEHO [0Ka3HW, U0 MiATBepIKYHTb edeKTUB-
HiCTb  MHepUi M'SHKOr0 B  JIiKyBaHHI
reHepajii3oBaHOr0  TPHUBOXXKHOTO  pO3Jafy
(Savage et al., 2015). Ockinbku nepeupb N’'IHKUH
NpPU3BOAUTb [0 MEHIIMX  KOTHITUBHHUX
po3JiaZiiB, Hi>XK 6GeH30/jia3emniHy, MOro MOXXHA
BUKOPUCTOBYBATHU [Jfl JIIKyBaHHA TPUBOTHU Y
nanieHtiB 3 BP (Sarris & Kavanagh, 2009).
[Ilpore xopmHI JOCHif>)KEeHHA He BHUBYaJIMU
epekTiB 1i€i pocauHu y mnanieHTiB 3 bBP.
HesBaxaroun  Ha  JoOpe  BCTAHOBJIEHY
edpexTuBHicTh, 3 2001 poky nepelb I'SHKUH
6yB BusiydyeHur y Kanazi, Beanko6puTanii Ta
€sponencbkoMy Coro3i yepes HOro NOTEHLiNHY
renatotokcuyHicTh (Pittler & Ernst, 2003). ¥
3B’A3Ky 3 UMM YNpaBJliHHA 3 KOHTPOJIO 3a
AKICTIO Xap4yOBUX NPOAYKTIB i MeJUKaMEHTIB
CIIA nomepegu/sio Mpo MNOTEHIiKHY renaro-
TOKCUYHICTb MepIo M'ATHKOr0 Ta pEKOMEeHAY-
BaJIO MPOBECTHU NOJaJblie JOCIi[>)KEHHS KOTO
oe3neku (FDA, 2002). OgHak cepen BUIIaJIKiB
TOKCUYHOCTI NpsMa MNPUYUHHICTL  OyJa
NiATBep/AKeHa Jiville B HEBEJIMKiU rpyni XBOPUX
(Coulter, 2007). KpiMm Toro, y mocjiKeHHSX
TPaAULINHOTO BXXUBaHHA MEPLI0 I'THKOTO He
OyJio 3HaWAEHO [Jl0Ka3iB HEe3BOPOTHOrO
noumko/pkeHHs nevinku (Teschke et al,, 2012).

Buxoasayu 3 HaBeJeHUX BHUIIE [JaHUX,
TOKCUYHICTb CJiJi BUBYUTHU OiJIbII JETaJIbHO.
[HIIe JocuiPkeHHSA MOKa3aJjo, L0 BOAHUHU
eKCTpPaKT TMepIi M'SHKOTO MoXe OyTHU
HeTOKCcUYHUM (Sarris et al., 2009). 3Baxkawouu
Ha MUTaHHSA 6e3MeKHU i€l poc/rMHY, 3a3BHUYai ii
He pEeKOMEeH/JyITb BHUKOPUCTOBYBAaTH fK
ZlofaTKoBy Tepamnito bP.

3.7. Kanabinoidu. KaHHabiHOIHI peLienTopy,
eHJIoKaHabiHoiAY Ta pepMeHTH, BiiMOBigabHI
3a ix OiocuHTe3 i jerpajailiio, CKJIaJaKTh
eH/loKkaHabiHoiAHy cucteMmy (Fraguas-Sanchez
& Torres-Sudrez, 2018). B ocTaHHi AecATUNITTA
eHJIoKaHabiHOiHA  cucTeMa  NpUBepHYyJia
3HayHy yBary K MOTEHIilHAa TepaneBTH4YHA
MillleHb JJi1 6araThbOX NaTOJIOTIYHHX CTaHiB.
Y4yacTph kaHabiHOIZIB Y KiJIbKOX (i3i00TiYHUX
npoiecax JAo6pe BHBYEHA, HANPUK/IAZA, B
peryJisiii eHepreTUYHOTro 6aJIaHCy, CTUMYJISLII
aleTUTy, peryJadlii apTepiajbHOTO THUCKY,
MoayJssAlii  6oJst0, eMb6pioreHe3i, KOHTpOJIi
HyZI0OTU Ta O6JIlOBaHHS, Hpolecax HaM'sTi,
HaBYaHHfA Ta IMYHHIW BIiANOBiZi, a TakKoX y
NaToJIOTIYHUX  CTaHax, Je Ii CHIOJIYKH
BUKOHYIOTb 3aXHMCHY POJib ¥ PO3BUTKY [I€BHUX
posnagiB (Fraguas-Sanchez & Torres-Suarez,
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2018). 3miHu piBHA eHJ0KaHAbOIHOI/[IB MOXYTb
OyTH NOB’si3aHi 3 TAKUMU HEBPOJIOTIYHHUMHU
3aXBOPIOBAaHHAMH, fK XBopoba IlapkiHCOHa,
XaHTIHI'TOHA, XBOpoba AsiblLireriMepa Ta po3cis-
HUU CKJIep03, a TAKOX aHOPEKCiA Ta CUHAPOM
noZpasHeHoro kumedHuka (Cristino et al,
2020). 3mMiHM B eHJO0KaHaOIHOIAHIN cucTeMi
TaKO MOB’sI3aHi 3 pakoM, BIJIMBAlOYU Ha PicT,
Mirpatriito Ta iHBasito Aeskux nyxjuH (Mangal et
al., 2021). Kanab6iHoigu 6yJiu mpoTeCTOBaHi Ha
KIJIBKOX TUIIaX paKy, BKJKYAKOUYM pPaK MO3KY,
MoJsioyHoi 3as03u Ta mnpocratu (Falasca &
Maccarrone, 2021). KaHab6iHOIqM NOpOsSBUIX
cebe MEpCNeKTUBHUMM SIK aHaJbleTUKH [Jif
JIIKyBaHHSl K 3alaJIbHOTO, TakK 1 HeHupo-
natuyHoro 6osit0 (Romero-Sandoval et al,
2017). € TakoX JOKa3uM poJi eHJ0KaHa-
6iHOIIHOT CcHUCTEMU B KOHTPOJIi €eMOILiMHUX
CTaHiB; KaHAOIHOIAM MOXYTb BHUSBUTHUCA
epeKTUBHMMH IpenapaTaMuy JJisl 3MeHLIeHHs
Ta IOJIETIIEHHS CHUMITOMIB MOCTTpaBMa-
TUYHOTO CTPECOBOr0 pO3JiaZly Ta aHKCioJi-
TUYHUX po3saaiB (Black et al., 2019).

Posb eHJ0OKaHaOiHOIAHOI CHUCTEMU B
PO3BUTKY Yy3aJieXXHeHb TaK0X Oysa JAocaif-
»keHa. KaHHabiHOIAM BUSABUINCA epeKTUBHUMU
B JIIKyBaHHS JIeSIKUX CHH/IPOMIB 3/I0BKHMBaHHS,
rOJIOBHMM YMHOM IPH 3JIOBXKMBAHHI €TaHOJIOM
Ta omnioigamu (Fraguas-Sanchez & Torres-
Sudrez, 2018). BpaxoBywuMd BaXJIUBICTb
eH/JI0KaHabiHOIJHOI cUCcTeMU Ta Tepamnes-
TUYHUHU MOTEHIia/l KaHAbIHOIiB y BeJIMUe3Hil
KIJIBKOCTI  3aXBOpIHOBaHb, TpPUBAE  KiJbKa
KJIIHIYHUX [0CJiJKeHb NpenapaTiB Ha OCHOBI
KaHabiHoigiB. KpiMm Toro, Jlesiki npemnapaTy Ha
OCHOBi KaHabiHOiAiB y»Ke cxBaJieHi B pi3HUX
KpaiHaX, 30KpeMa KallCyJd HabiJoHy Ta
JlpoHabiHO/My i JIIKyBaHHSI HYJOTH Ta
6J1t0BaHHS, TMOB’AA3aHUX i3 xiMioTeparmiero,
KaITcyJid pOHa6iHOJTY J1Jis JIIKyBaHHS aHOPEKCIl,
nepopajibHUM PO34YMH APOHAGIHOMY AJs JIKY-
BaHHs GJIIOBOTH, MOB’sI3aHOI 3 XiMioTepami€lo,
Ta aHopekcii (Fraguas-Sanchez & Torres-
Suarez, 2018). A9-terparizpokaHabiHosi/
KaHabizios cxBajieHUU i JIiIKyBaHHS 60J110 y
MaljieHTiB 3 OHKOJIOTIYHUMHU 3MiHaMH CJIU30BO]
060J10HKM poToBOi mopoxkHUHU (Lichtman et
al., 2018), cnmactu4HoOCTi Ta 60J110, TOB’SI3aHOTO
3 po3cissHuM ckiepo3oM (Filippini et al., 2022),
a TAaKOX MepopabHUN PO3YMH KaHHAbiAiosy
JAJ1d JIIKyBaHHA CUHAPOMIB /IpaBe Ta JIeHHOKCa-
['acto (Devinsky et al., 2017, 2018).
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[lopymieHHs eHAOreHHOI KaHabiHOiAHOI
CACTEMU TMicCJd TeHeTUYHUX MaHinyJsLUiy,
dbapmMakoJIOTiYyHOrO0 BTpy4YaHHS ab0 BIJIUBY
CTpecy BiporiiHO NPU3BOAUTD [0 BAHUKHEHHA
CTaHy TpPUBOTW. 3 iHIIOro OOKY, aKTHBallif
eHJIoreHHOI KaHabiHOiZHOI cHCTeMM 3JaTHa
NOJIETIUUTHY TPUBOXKHY IOBeLiHKY. fAKIilo
pO3rJ/isilaTH €K30TeHHe BBeJleHHS KaHaoi-
HOIZIiB, arOHiCTHU KaHabiHOIgHOro penenTopa 1
(CB1) maroth aBoda3HUH, 3aJ€KHUM BijJ| 103U
epeKT Ha CTaH TPUBOTH, 30KpeMa, HU3bKi /1034
€ QaHKCIOJITUYHHMH, a BHCOKI 03U -
aHkcioreHHUMu (Petrie et al, 2021).
CrnocTepexxeHHs  NALi€HTIB, MiJTBep/KeHI
dapMakoJOTriYHUMHU JOCTiPKEHHSIMH, CBiIYaTh
npo Te, IO TNoxigHi KaHabicy - A9-
TeTparigpokaHabinon (Tr'K) i kaHabigion
(KB/) - MoxyTb cTabisizyBaTu HacTpii. Jobpe
BiJOMO, 10 ICHYe BHCOKa TOLIUPEHICTh
KOMOpOIIHOTO 3JIOBXKMBAaHHSI HapKOTUKaMH
cepen marientiB 3 BAJl (Brownetal, 2001).
[loBigomuanoca npo 61 % mnomwuMpeHOCTI
3JIOB)XUBAHHA IICUXOAKTUBHUMHU PEeYOBUHAMU
NPOTATrOM XXUTTA y nanieHTiB 3 BP tuny 1148 %
y nanieHTiB 3 BP Tuny Il nopiBHsHO 3 6 % y
3araJsibHin nonyJssAnii (Regier etal.,, 1990). Jleski
JOCJHiPKeHHd HaJaJu JaHi Ipo  OKpeMi
npenapaTry, AKUMHU 3JI0BXKUBAKTh 1i NMaLiEHTU
(Estroff et al., 1985; Miller et al., 1989; Regier et
al.,, 1990; Marken et al., 1992; Mueser et al,,
1992; Sonne et al., 1994; Winokur et al.,, 1998).
Pe3gysbTaTy CBifj4yaTh NPO BUCOKI MOKAa3HUKHU
BXXMBaHHA KaHabicy (30-64 %) i ctumyiaTOpiB
(amperaminiB 31-39 %, kokainy 15-39 %) i
HWKYi TOKasHUKU s omiaTiB  (6-25 %).
Ctyninp, 0 Akoi mnauieHTU 3 BP Bukopuc-
TOBYIOTb MapuUXyaHy JJisd CaMOJIIKyBaHHS,
HeBiJloMa, X04ya HeoillilHi JaHi cBigYaTh NMpo
Te, M0 JesKi INMali€eHTHW BBa)KalOThb, 10 BOHA
noJsieruye sk genpecito (Gruber et al, 1996),
Tak i Manilo (Grinspoon & Bakalar, 1998).
He3BakarouM Ha Te, 10 MapuxyaHa MoOxKe
BUKJMKATU T0O6iYyHI edeKTH, BKIOYAOYU
IICUX03 1 MaHilo, JedKi KaHabiHOiAM MaloThb
BJIACTUBOCTI, IKi MOXXYTb OYTH KOPUCHUMHU MPU
JIIKYBaHHI ICUXIYHUX PO3JIaiB.

Jlnsa sikyBaHHSI TPUBOTH Ta O0E3COHHS
BUKOPHUCTOBYIOTbCA PpIi3HI JIIKapCbKi TpaBu.
HesBakaroun Ha iXHE jepasni  Oisblie
BUKOPHUCTAHHA Ta 3pOCTAlOYMU IHTepec [J0
TaKUX JIiKiB, J0Ka3iB epeKTUBHOCTI JI0Ci HEMaE.
30KpeMa, iX 3aCcTOCyBaHHA y malnieHTiB 3 BP
BUBYaJIOCHd piAKo. Buxoaa4yu 3 HaABHUX Ha



Biota. Human. Technology. 2023. No 1

Electronic edition

JlaHUM MOMEHT JlaHUX, BajiepiaHa € HauOiIbLI
NepCIeKTUBHUM 3acoboM. Mejica Takox
BBAXKAETbCS e€PEKTUBHOI POCJIWHOI, He3Ba-
»Kaloyd Ha OOMeXKeHi cucreMaTH4Hi Jocij-
»keHHs. KpiM Toro, macudsiopa Ta TiHKro
MOXYTb BHUKOPUCTOBYBATUCA JJi JIIKyBaHHA
CHMIITOMIB TPMBOT'U Ta 6€3COHHSA y NMalliEHTIB 3
6imoysispHMM  po3JiaJioM, ajJe  HeoOXiaHi
MoJlaJiblli JOCJiKEHHS, 1006 BHU3HAYUTH IiX
epeKTUBHICTb i 6e3meKky. 3 iHIIOro 60Ky, He
pPEKOMEeHYI0OTb BAKOPUCTOBYBATH B Teparil bP
nepeipb IM'SHKUH Ta 3Bipo6il, OCKiJIbKM BOHU
MOTEHIiIHHO IIKIAJWUBI JJid manieHTiB i3 BP.
barato 3 nux 6e3penenTypHUX NCUXOTPOMHUX
JiKapCbKUX 3aco6iB Ha POCJAUHHIAN OCHOBI €
BiJHOCHO 06e3MeYHMMHM Ta MawTb MeHlIe
n06i4HMX ePeKTiB MOPIBHAHO 31 3BUYAMHUMU
dbapMakoTepaneBTUYHMMHU 3ac06aMU, TaKUMHU
dK aHTUJeNpecaHTH Ta OeH30/ia3eniHu
(Baldwin et al., 2007; Papakostas, 2008).

Xoya pi3HI rpynu BYEHHUX LOCAIKYBaJIU
ePEeKTUBHICTb KiJIbKOX i3 LMX Hpenaparis,
BaXKKO 0Oe3nocepeiHbO MNOPIBHATH OTpPUMaHI
JaHi, OCKIJIbBKM BUKOPUCTOBYBAJIUCA Pi3HI J03U
Ta dvac amjaikanii. Kpim Toro, cami ¢ito-
npenapaTty BiJpi3HAOTbCA 3a CKJIaJAOM |
dakicTio. PisHi pe3ysbTaTh MOXyTb O6yTH
HAaCJIKOM BIJACYTHOCTI CTaHAapTHu3aLlii Ta
KOHTPOJIIO AKOCTi. /[ljig 1MPOKOro 3acTocy-
BaHHA ¢iTonpenapaTiB y KJIHIYHUX yMOBax
HeoOXi/Hi Mmojanblli peTesbHI AOCHiAKEHHS.
BpaxoByroun TOM dakT, 10 OUIbIICTb
nauieHtiB 3 BP otpumyrnoTh nosaidpapma-
koTepamnito (Ghaemi et al, 2006), HeobxigHO
JOCJIIUTH NMTaHHSA 6e3leKH, INOoB's3aHi i3
B3aeEMoJiielo Mix JaikaMu. Kinbka gociaigxeHb
Opo Taki BUNAAKU Oys0 3pobJyieHO TNpu
KOMOIHOBAaHOMY 3aCTOCYBaHHi JBOX POCJIMH-
HUX JIiKiB 260 BUKOPHUCTAHHS QiTonpenaparis i
ncuxotponHux npemnapatiB (Izzo & Ernst,
2009).

30KpeMa, GiJbILIICTh POCAUHHUX JIKIB €

Oe3peleNTYpPHUMHK TMpenapaTaMy, ToMy IX
MOXXHa BHUKOPHUCTOBYBAaTH 6e3  HarJsAAy
KJiHingucTa. He3Bakarouum Ha 1e, CIiJIbHe

NpU3HAYeHHs TeBHUX JIKapCbKUX 3acobiB
POCIMHHOIO TMOXO/JXeHHsA 3  ¢dapmales-
TUYHUMHK @pernapaTamMu 3 JOINOBHIOBAJbHOIO
dapmakojuHaMiuHOO Ji€l0 MoOxe (QaKTUYHO
3a6e3neYuTH  COPUATIMBUM  CUHEPTiYHUU
edpext (Williamson, 2001; Borgert et al., 2005).
[le TakoX MOTEHLiMHO AO3BOJISE MPUUMATHU
MeHIY /03y CHUHTeTUYHUX ¢(apMalleBTUYHUX
npenapariB, TAKUM YMHOM 3MEHLIYIOYU MOX-

78

JuBi mob6iyHi epexktu. He auBasuuch Ha Le
obepeXxHe  3aCTOCYBaHHs, Ha  CbOTOAHI
NpOBeJeHO HebaraTo JOCJi[KeHb, OKpiM
JlesSIKMX 130/IbOBAaHUX, AKi BUBYAKOTh IOCUJIEHHS
Jlii aHTugenpecaHTiB. lle 3asuiaeTbces cheporo
NOTEeHL[iIMHUX MalOyTHIX AOC/igAKeHb. Xo4ya 3a
OCTAaHHE JeCATWJIITTA 3'dBUJIOCA  Oijblie
JloKasiB, Bce 1le iCHye moTpeba y npoBeJeHHi
NnoJlaJIbIIMX HaJiMHUX noABinHux cainux PK/I
JUIS1 KiJIbKOX JIIKapCbKHUX 3aC00iB POCJMHHOTO
NOXO/PKEHHSI 3 OOHAJiMJIMBUMU OTPUMaHUMU
pe3yJibTaTaMH.

IcHye TakoX BeJMYe3HUM MNPOCTIp AJ
BUBYEHHSl Pi3HUX KOMOGiHaLil MNOKpalleHUX
CTaHJApPTHU30BAaHUX POCJAWHHUX NpenapariB y
JIIKYBaHHI OiJIbll IIMPOKOT0 CHEKTPY ICHUXid-
HUX po3JsaziB. Xo4ya NPUPOAHI mIpenapaTu €
npuBabJUBUMH 3acobaMu JJis  JIiKyBaHHA
TPUBOTH Ta 06e€3COHH#, iHII dapMaKoJOriyHi
npenapary, 6e3yMOBHO, Kpalli 3 TOYKHU 30py
epekTUBHOCTI. ATUnoBi aHTUNCcUxoTUKHU (Gao
et al, 2006), npoTucyJoMHiI NpenapaTu Ta
korHiTuBHa Tepanis (Rakofsky & Dunlop, 2011)
niJTBepAnIM cBOto epeKTUBHICTb. HegocTaTHE
JIIKyBaHHS TPUBOTM Ta 0E3COHHA MOTipuUIye

CTaH XBOpPUX | MNigBUIIYE IOKAa3HUKH
CcMepTHOCTI y nauieHTiB 3 BP. Akuo nanieHTn
CTpaXXJAaKwThb  BiJ,  KJIHIYHO  3HAYYILOIO

3aHENOKOEHHSI Ta 6e3COHHS, CJiJ] cipobyBaTH
BUIlLle3a3HAY€eHI TPaAULikHI NiIX0H, IepPIl HixK
pO3rJsaTH JiiKapcbKi 3acobu POCIUHHOTO
noxo/xeHHsl. TpaB’'siHi npenapatu ciig 6paTu
Jl0 yBaru Jiviie B JIETKUX BUMAaJiKaxX abo micss
Cpo6 3BUYaMHUX METO/iB JIiIKyBaHHS.

BucuoBxu

JlocnippxkeHHss B rajysi ncuxodpapmako-
JIOTil JIIKapCbKUX IIpenapariB  pOCAMHHOIO
MOXO/P)KEHHH I[OMITHO 3pOCJXA 3a OCTaHHI
JecaTuniTtda. Ha cboropHimHiii feHb, OJHAK,
BCebOiuHe J0CIiIKeHHS1 POCAMHHUX aHTHUJeN-
peCcaHTiB, AHKCIOJITHUKIB 1 CHOZIMHUX Ta IX
3aCTOCYBaHHA NpPU JIIKyBaHHI nauieHTiB 3 bP
TPUBAE.

3rifHo 3 HasABHMUMHU Ha JaHUU MOMEHT
JloKa3zaMHM, BaJiepiaHa € HaWb6iJbII Mepcrnek-
TUBHHUM 3aC000M /[1Jis JIiIKyBaHHSI 6€3COHHS Ta
TPUBOT'U npu 6inossipHOMY po3iazai.
JlonoMixkHi Jlikapcbki 3acob6u  POCIHMHHOTO
MOXO/PKEHHA MOXYThb MaTU IOTeHL{ian JJs
NoJIETIIEeHHA LUX CUMIITOMIB 1 NOKpalleHHHA
pe3yJbTaTiB CTaHZApTHOTO JIIKyBaHH4,
He3BaXKaloyM Ha 00MeXKeHi JOKa3!.
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Cy4acHi faHi cBiiyaTh Mpo Te, 1110 MeJiica
TaKOXX MOXKe OyTH edeKTUBHOW JJi HoJer-
LIeHHA CUMIITOMIB TpPUBOTM Ta Jenpecii,
0COOJIMBO B rocTpoMy cTaHi. Yepe3 BHUCOKUH
piBeHb HEOJHOPIAHOCTI MiX [OCAiPKEeHHAMU
pe3yJbTaTH caiz iHTepnpeTyBaTU 3
obepexHicTio. PisHOMaHITHI JOKJiHIYHI Ta
KJIHIYHI  JOCJiA»KeHHS TMOKas3aJd  TaKO0X
NO3UTUBHUK edeKT TiHKro 6in06a Juda
NOKpallleHHs KOTHITHMBHUX 3Ji0HOCTEN Yy
JIIOJIEeN 3 MOPYLIEHHSAMU Ta 3HUKEHHS TPUBOTHU
IIPY aTOJIOTIYHUX CTAHAX.

JlitepaTypHi JaHi cBifg4yaTh NpO Te, L0
nacudsopa i 1l mnpemapaTd JoONOMararTb
3MEHIIUTH CTpec, i TOMy MOXYTb OYTHU
KOPHCHHMHU IIPH JIiKyBaHHI 6€3COHHS, TPUBOTHU
Ta genpecii. bisbwicTe gocaifXeHb MOBiJOM-
JIAJIA NP0 3HWXKEHHA pIBHA TPUBOIU Iicasd
BBeJIeHHA  npenapaTiB  Passiflora  incarnata,
npuyoMy epeKT MeHI OYEeBUAHUHU Y JroJen 3
JIETKUMH CHUMITOMaMud TpuBoru. KogHuUX
no6iyHUX ePeKTiB, BKJIKOYAOYU BTPATY NaM 'sATi
a60 3MeHIIIeHHs ICUXOMeTPUYHUX QYHKIIH, HEe
criocrepiranocs.

3rilHO 3 iCHYIYOM JIiTepaTyporo, 3Bipo-
6ili € 6e3nme4yHo0 Ta ePEeKTUBHOIO aJibTepHa-
TUBOKO B JiIiKyBaHHI genpecil. TpunukaiyHi
aHTHU/JIETIPECAaHTH Ta IHribiTopr MOHOaMiHO-
KCU/Ia3u MOXKYThb BUKJIMKATH CEPUO3HI ceprieBi
no6iyHi edekTH, Taki gK Taxikapaia Ta
NOCTypaJibHa TiNOTeH3i, a TaKoX 6araTo
HebaKaHUX  AHTUXOJIIHEPTriYHUX  MOOGIYHHUX
edeKTiB, BKJIIOYaO4YU CyXiCTh Yy POTi Ta 3amop.
JloBeieHO, 110 3Bipo6iil He Mae cepleBUX, a
TaKOX aHTHUXOJIIHEPTiYHUX MOO6IYHUX ePeKTiB,
SKi 3a3BUYal CIOCTEPIraroTbCA NMPUA NPUHOMI
aHTHJenpecaHTiB. 3rilHO 3 0OMeXeHUMH
JOCJTi/DKEHHSIMH, 3Bipo6ikd € NPUUHSITHOIO
a/IbTEPHATUBOIO TpaJULiKHIN Teparnii
aHTUJeNpecaHTaMHd, xo4ya B Lid ranaysi
BUIIpaB/laHi 6i/1blI MacIITa6Hi BUIPOOGYBaHHS.

Cy4acHi faHi miATBEpAXKYHOTb BUKOPUC-
TaHHsS 3Bipo060I0 [Js1 JIiIKyBaHHS JIerkoi Ta
noMipHoi Jenpecii Ta mepIo M'SHKOTO [Jis
JIIKyBaHHA reHepasizoBaHol TpusBoru. llo
CTOCY€ETbCA IHUIMX pO3JaAIB, ICHYIOTH JIULIe
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JedKi rmomnepejHl [J0Ka3su BUKOPUCTAHHA
3Bip000I0 MpU ce30HHUX adpeKTUBHUX pO3Jia-
Jlax. B maHui 4yac HeMae KOAHOro Omyo6JIiKO-
BAaHOTO BHUMNpPOOYBaHHA Ha JIOAAX ILI0JAO
BUKOPUCTAHHA NepLI0 IN'AHKOro npu adek-
TUBHUX po3/Jajax abo TMnpu 06CEeCUBHO-
KOMIIYJIbCUBHOMY, IOCTTPaBMaTUYHOMY CTpe-
COBOMY, MMaHiYHOMY po3Jajax abo coljiasbHiN
¢o6ii. CyyacHi  J0Kas¥u  BUKOPHUCTAHHSA
POCJMHHUX JIiIKApCbKUX 3aC00iB /15 JiKyBaHHA
jenpecii Ta TPUBOIU NIATBEPKYIOTH JIMILE
BUKOPUCTaHHA 3Bipo60K0 AJ1d JIiKyBaHHSA
Jlernipecii Ta nepio N'SsHKOro — AJis JIiKyBaHHS
reHepasizoBaHOi TPUBOTHU.

BinosspHui apeKTUBHUHN pO3JaJ 4acTo
IIOraHo KOHTPOJIIOETHCA IpU3HA4YeHUMHU
JlikaMu. BxUBaHHfI KaHHabicy € NOIIMpPEHUM
ABUILEM y NALIEHTIB i3 LIUM pO3J1aZ0M, 1 OKpeMi
JOCJHi>KeHHA CBifyaTh MNpo Te, WO [JedkKi
NalieHTU NPUHUMaKTb HMOro AJs MoJermeHHs
CUMITOMIB K MaHii, Tak 1 genpecil. He mae
CUCTEeMAaTUYHUX [OCJiJKeHb BUKOPUCTAHHA
KaHabiHOIAiB npHy 6imosiipHOMY po3Jiajli, Xo4ya
Jlesiki malieHTH CTBepAKYIOThb, 10 KaHabic
fnoJiermye CAMITOMM MaHil Ta Jenpecil
Kanab6inoigu A(9)-tetpariapokanabinos (THC)
i kana6igion (CBD) MoxyTh MaTH ceJaTHBHY,
CHOJZIMHY, aHKCIOJIITUYHY, aHTHUJeNpeCUuBHY,
AHTHUIICUXOTHUYHY Ta IPOTUCYLOMHY Ait0. 3apas
TPUBAKOTb KOHTPOJIbOBAHI JOC/IIPKEHHA LUX
KaHabiHOIAiB fAK JOMOMDKHUX JIKiB mpHU
6imoJsisspHOMY po3Jiafi.

I KAiHIOKCTY, | TAliEHTH MOBWHHI 3HATU
PO NOTEeHLiMHI pU3UKH JIiIKyBaHHS, OB’ A3aHi 3
BUMOOPOM JIiIKapChbKUX NpenapaTiB POCIUHHOTO
MOXO/KEHHS 3aMIiCTh TpaJMILIiKHOI Teparil.
Cnig  Takok MmaM'iTaTU MOpPO  B3AEMOZiI0
dapmakosioriyHUX MpenapaTiB 3  JiikaMu
pPOCJIMHHOTO noxoJKeHHA. HesBaxarouu Ha
obMexeHi JlaHi HasgBHHUX Ha JaHUH MOMEHT
JOCJiKeHb, POCJWHHI InpernapaTy MOXYTb
COPUATJIUBO  BIUVIMBAaTM HAa  3MEHUIEHHA
TPUBOXHOCTI i 6e3coHHS y maiieHTiB 3 BP.
diTonpenapaTy, fiKi 06roBOpHOIOTbCS B LiH
CTaTTi, 3aCJyTrOBYIOTh Ha MoJlaJibIli
JOCHIJPKEHHs, 3 MeTOK NiATBep/KeHHA IX
epeKTUBHOCT!I.
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AHOTAIIA

[lykop Ma€e Ba)KJiMBe 3Ha4YEeHHA JJIA )KUTTELIANBHOCTI JIOAWHU. BakuBaouu LyKop, OpraHiaM JIIOJUHU OJ€PXKYE
TPeTHHY eHepril JJif HOpMasbHOTO MeTabosi3My. Llykop € cTpaTeriyHo BaXK/IMBUM NPOJYKTOM, OCKiJIbKM BiH €
CUPOBHUHOIO /IJIs1 BUPOOHUITBA 6araTb0X XapuoBUX NPOJYKTiB. Pa3oM 3 TUM, HaMipHe BXKMBaHHSA LIyKPY € IIKiAJUBUM.
OCHOBHOIO CUPOBHHOIO [JIJIsI BUPOOHUIITBA IYKPY B YKpaiHi € 1ykpoBi 6ypsiku. Caxaposa, sika € OCHOBHOIO CKJIa/I0BOIO
6ypsakoBoro nykpy (99,6-99,9 %), He MicTUTb 6i0JI0TIYHO aKTUBHUX KOMNOHeHTiB. KpiM TOro, acoOpTUMeHT LyKpy B
Ykpaini focutb o6MexeHUH. [lepcneKTUBHICTD LYKpPOBOi rasysi, BijOBiJHO [0 arpok/JiMaTHYHOTO MOTEHIiasy, a
TAKO0>X 32 YMOBH PO3LIMPEHHS aCOPTUMEHTY 36arayeHoro yKpy, € MATIPYHTSM /s HOCTYIOBOTO PO3BUTKY rajysi Ta
arpapHoOro KOMILJIEKCY B L{iJIOMY.

MeToO10 CTATTi € aHAMITUYHE AOCI/PKEeHHSI aCOPTUMEHTY LYKpPY y CBiTi Ta B YKpaiHi, momyk crnoco6iB H#oro
pO3LIMpPEHHS.

MeTo04,0/10TriYHOI0 OCHOBOIO JI0CJi>KEHHS € aHaJi3 aCOPTUMEHTY LyKpy Ta CUCTeMaTH3allisl BiloMOCTeN Mpo
BUJY LIYKpPY. Y CTaTTi IpoaHa/i30BaHO aCOPTUMEHT LIYKpPY B CBiTi Ta YKpaiHi 3a1e:kH0 BijJ BU/IiB CHPOBUHU Ta CIIOCO6IB
foro 36arayeHHs.

HaykoBa HOBM3Ha 110J1ITAa€ B TOMY, 1[J0 BUBYEHO CBiTOBUH PUHOK BUPOOHUITBA LYKPY, K TPAAHULiHHOIO, TaK i
36arayeHoro; BCTaHOBJIEHO, 1110 CHOCi6 36arayeHHs LyKpy MNOXiAHMMU NPOAYKTaMM NepepoOKH AUKOPOCIUX ATiA €
YHIKaJIbHUM Ta NepCHeKTUBHUM.

BuCHOBKM. 3a aHasli30M JiTepaTypHUX JpKepes BCTAaHOBJEHO, 10 HaWKpalli CI0XHBYi BJIACTUBOCTI Mae
TPOCTUHHUH ILyKOp, cepes DPiSHOBHUJIB fIKOTO B fIKOCTI CHUPOBUHHU JJis1 BUPOOHMUITBA LYKPOBMiICHUX NPOAYKTIB
PEKOMEH/IYETbCS ~ BUKOPHUCTOBYBAaTH KOPWUYHEBUH  (HEOUMILEHHUH) IyKop. bBypsAKoBUH Iykop MIMPOKO
BUKOPHCTOBYETLCA SIK NPOAYKT (MifC0JI0/KyBay) Ta HATYpaJbHUN KOHCEPBAHT. BUPOGJISETHCS IMPOKUM aCOPTUMEHT
LIYKpY 3aJIe)KHO BiJi po3MipiB KpucTa/iB. Po31IMpeHHa acOPTUMEHTY LyKpy perioHajJbHUMH BUJAMH CUPOBUHHU € Ha
CbOTOJHI aKTya/IbHOIO TeMo. B YKpaiHi BUpo6/1s10Th Jullle 6YpSKOBUH LIyKOP-TiCOK, IpecoBaHUM Ta LIyKPOBY My py.
Hapasi HejocTaTHiN acOpTUMEHT 36araueHoro yKpy BiTUM3HAHOTO BUPOGHUIITBA, iCHYE JiMIlIe /leKiJibKa BUPOOHUKIB
3 [[bOr0 HANpPSIMKY. 3HAaYHO PO3MIMPHUTH ACOPTUMEHT IYKPY 3 MiZBUILEHOI0 6i0JIOTiYHOI0 I[iHHICTIO Ta BUPIMIUTH
npo6JieMy Ce30HHOCTI Ha OypsKOLYKPOBHUX 3aBOJax MoOXe CIocCi6 36aradyeHHs LYKpPy MNOXiJHUMH NPOJYKTaMHU
nepepoOKU AUKOPOCIHX AT/,

Ki040Bi cioBa: LyKop-micok, IpecoBaHUM IyKop, 6YPSKOBUN LIYKOP, TPOCTUHHUM IyKOD, 36aradyeHuit 1ykop,
Iykop GYHKIIOHAIBbHOTO MMPU3HAYEHHS, JUKOPOCIi ITOAH

ABSTRACT

Sugar is important for human life. By consuming sugar, the human body receives a third of the energy for normal
metabolism. Sugar is a strategically important product because it is a raw material for the production of many food
products. However, excessive consumption of sugar is harmful. The main raw material for sugar production in Ukraine
is sugar beet. Sucrose, which is the main component of beet sugar (99.6-99.9 %), does not contain biologically active
components. In addition, the assortment of sugar in Ukraine is quite limited. The prospects of the sugar industry, in
accordance with the agro-climatic potential, as well as under the condition of expanding the range of enriched sugar, are
the basis for the gradual development of the industry and the agrarian complex as a whole.
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The purpose of the article is an analytical study of the assortment of sugar in the world and in Ukraine, finding
ways to expand it.

The methodological basis of the study is the analysis of the assortment of sugar and the systematization of
information about types of sugar. The article analyzes the assortment of sugar in the world and in Ukraine, depending on
the types of raw materials and methods of its enrichment.

Scientific novelty lies in the fact that the world market for sugar production, both traditional and enriched, has
been studied, and it has been established that the method of enriching sugar with derivatives of wild berries processing
is unique and promising.

Conclusions. Based on the analysis of the literature, it was established that cane sugar has the best consumer
properties, among its varieties, it is recommended to use brown (unrefined) sugar as a raw material for the production
of sugar-containing products. Beet sugar is widely used as a product (sweetener) and natural preservative. Depending
on the size of the crystals, a wide range of sugar is produced. The current topic is the expansion of the range of sugar with
regional types of raw materials. In Ukraine, only beet granulated sugar, pressed sugar and powdered sugar are produced.
Currently, the range of domestically produced enriched sugar is insufficient, there are only a few producers in this area.
The method of enriching sugar with derivatives of wild berries processing can significantly expand the assortment of
sugar with increased biological value and solve the problem of seasonality at beet sugar factories.

Key words: granulated sugar, pressed sugar, beet sugar, cane sugar, enriched sugar, functional sugar, wild berries

ITocraHOoBKa IpoOAEMU

XapuyyBaHHA € OCHOBHUM YMHHUKOM, AKHUU PasoM 3 TuM, NpOTArOM OCTaHHLOIO
BIUIMBA€ Ha 340poB’a JwoAuHU. [Ipy nbomy AEeCATUIIITTA Y BCbOMY CBITiI BeleTbCA aKTUBHA
BAXKJIMBO 3a0e3Me4YuTH NMOTpebu OpraHisamy y aHTHUIYKpOBA NpolaraH/ia, OCKiJIbKM caxapo3a
eHeprii Ta KOPUCHUX HYTPi€HTaX: GiJIKaX, )KHpax, nosb6aBsieHa 0i0JIOTIYHO AKTUBHUX PEYOBHH.
ByrJIeBOJaX, MIiHepaJbHUX pe4YyoBHHAX Ta Hapsvmok 11 croXKMBaHHA MPU3BOJUTbL [0
BiTamiHax. OCHOBHAa QYHKIIisl, 1KY BUKOHYIOTb nopylieHHsT OOMiHy pe4YoBUWH, MiZiBUIIEHHS

BYIJIEBOJY B OPraHi3Mi JIIOJAUHU — eHepreTUyHa. piBHA XO0JIeCTepUHY B KpOBI Ta YTBOpPEHHH
Bonu 3a6e3neuyoTb 60 % 1060BO1 eHEProLiH- kapiecy. ToMy 36arayeHHs1 LlyKpy KOPUCHHUMH
HOCTi paniony JitoarMHu (Sharma et al.,, 2020). HYTPIEHTAMMU Ta PEryJIIOBAaHHS PiBHA CHOXHU-
[Ipu fediuuTi J1Ierko3acBOOBaHUX ByT.Jie- BaHHA «IPUXOBAHUX» LYKPIB € aKTyaJbHUM
BOZIiB (TJII0K033a, PPYKTO3a, ra/laKTO3a, caxaposa, IUTAHHAM, fdAKe JJ03BOJIUTb  PO3LIUPUTHU
JIaKTO03a, KpoxXMaJib Ta iH.) B oprasismi aCOPTUMEHT TMPOAYKTIB  (PYHKI[IOHAJBHOTO
BiIOYBa€ThCsA MOpPYyLIeHHs 6araTbox QYHKIIM. npusHayeHHs (Topic & Ralph, 2018).
OKUCHIOIOTBHCA XKUPHI KUCJIOTH, YTBOPIOKTHCA Memor pobomu € aHANITUYHE AOCHIKEHHA
HeJJOOKMCHEeHI NpPOJYKTHU JiMiAHOr0 0OMiHY, aCOpTUMEHTY LIYKPY y CBITi Ta B YKpaiHi, momyk
CIaJIIIThCA [JIIKOTeHHI aMiHOKHUCJIOTH, croco6iB MOro PoO3UIMPEHHS.
TKaHUHHI GiJIKH BUKOPHUCTOBYIOTbCA B SIKOCTI Haykosa  nosusna mosiira€ B TOMY, 10
€HepreTU4YHOro Marepiainy. 3 METOI0 BUBYEHO CBITOBHMU PUHOK BUPOOHUILTBA LYKDPY,
nolnepe>)KeHH LWUX HeraTUBHUX fABHUIL Ha AK TpajuuidHOro, TaK 1 3b6arayeHoro,
KOXHi 4 I ’KUPIB, AKi IOCTYNalOTh B OpraHi3M 3 BCTAHOBJIEHO, 1[0 CMOCi6 36arayeHHs LYKpY
DKero, BApTO CIIOXKUBATH 1 I' IerK03aCBOXOBAHUX NOXiAHUMU NMPOAYKTAaMU MePePOOKH JJUKOPOC-
ByrJieBoAiB (Mohan et al,, 2020). JIUX AIT1J] € YHIKaJIbHUM Ta IepCIeKTUBHUM.
[lyxop-nicok Ha 99,75-99,9 % ckaiaeTbcst
i3 caxapo3u 1 € NpOAYKTOM MaCOBOIO BXU- Bukaaa ocHOBHOro marepiaay
BaHHA. BiH BBa)Ka€TbCA Xap4OBUM INPOJAYKTOM Ceimosuii punox yyKpy, cuposura ma ocHosHI npoyecu
nepiioi HeoO6XiTHOCTI 3aBAsKHA CBOIM I[iHHUM 0418 ompuMarig yyKpy
CMaKOBUM, (i3UYHUM Ta XapuyOBUM BJIACTHU- 3a panumu McHug (2020) 65 % uykpy y
BOCTAM. llel NpPOAYKT BIAHOBJIIOE CUIX Ta CBITOBOMY BHUPOOHMIITBI 3aiMa€ TPOCTUHHMUH,
CTUMYJIIOE PO3yMOBY aKTUBHICTb. Llykop 25 % - 6ypskoBui, a 10 % Bci iHi.
BUKOPUCTOBYETbCA He JiMLIe HAK JKepesio TpoctunHuM nykop (puc. 1, a) BUpobs-
eHeprii, a fK MiJICOJI0KyBay Ta HaTypaJIbHUH, €TbCA i3 LyKpoBoi TpocTuHU (Martines-Filho et

JOCTYIIHUM KOHCEpPBAHT NpPU BUPOOHMULTBI al,, 2006).

6araTbox xap4yoBux NpoaykTiB (Kennedy et al.,
2015).
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Puc. 1. TpocrunHuMii iykop: a — padinosanuii; 6 — HepadiHOBaHUI

TpocTuHHUM LyKOp 6yBae 6isiMi padiHo-
BaHui (Eggleston, 2018). B TakoMy Bumazaky
BiH He Bi/Ipi3HAETHCA Biji 6YpPSAKOBOTO, B HbOMY
MicTUTBbCS caxapo3u 99,8 - 99,9 %.

[Ipu nepepo6ui yKpOBOi TPOCTUHU OTPU-
MY€ETbCS HanliBPabpHUKaT — LIyKOP-CUPeLb, AKUN
Ma€e TeMHe 3abapBJ/ieHHA i moTpebye Aonaat-
KOBOI Oo4yMCTKU (padinyBaHHs). [IpoTe Takuu
LYKOP MICTUTh BeJIMKY KUIBKICTb MiKpoeJe-
MEHTIB, IKi MO3UTUBHO BIJIMBAKOTh HA OPTaHi3M
JroguHu. TpocTHHHUN HepadiHOBAaHUN LYKOP
(puc. 1, 6) Mae KOpUYHEBUM KOJIIp Ta MPUPOIHIN
apomaT, CKJaJa€TbCd i3 KpHUCTaliB LYKpY,
NOKPUTHUX IJIIBKOKO TPOCTUHHOI MeJsICH, Y
HbOMy Ma€ 6yTuH He MeHlle 88 % caxapo3u
(Zhang et al., 2021).

[lykop TpoCcTUHHUH HepadiHOBAHUU
NpecoBaHUMW KYCKOBUM Ma€ KapaMeJIbHUM
NpUCMaK Ta 3amax, SKUM ifjleaJlbHO MiJIXOAUTh
JUIsl IPUroTyBaHHA 4ar Ta KaBu (Richardson,
2009).

TexHosioriyHa cxeMa BUPOOHHUIITBA TPOC-
TUHHOI'O LYKpPYy BKJIIOYAE TaKi > OCHOBHI
omnepallii, K i B 6ypsAKOIYKPOBOMY: BUJIYYE€HHS
COKY 3 TPOCTHHHU, OYHUIIEHHS, 3TYLIeHHS
OYUIIEHOTO0 COKY Ta KpHUCTajdisalifa LyKpy 3
cupony (Ayu et al, 2022). /lo o0CHOBHUX BHU/IiB

TPOCTUHHOTO UYyKpy (puc.2) BifHOCATbCA
Jemepapa (Demerara sugar), MyckaBajgo
(Muscavado sugar), Typ6iHago (Turbinado

sugar), YopHu#i 6ap6asocekuii (Black Barbados
sugar). [lemepapa (Demerara sugar) - ofuH i3
NOMNYyJIAPHUX BUJIB TPOCTUHHOTO LIYKPY, AKUHU
OTpPMMaB Ha3BY Ha YeCTb JOJIMHHU PiYKHU 1 MicTa
Jemepapa B TlaMaHi, 10 3HaXOAUTbCA B
[liBgennin  Amepuni. Kpucraaum  nykpy
Jlemepapa TBepzi, BeJIMKIi, JIMIIKIi, 30JI0TUCTO-
6yporo Kosibopy. HMoro mnpejcTaBasilOTh, AK
HaTypaJbHUU HepadiHOBaHUM, ajse € BUAU
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bOT0 X IIyKPYy, BUTOTOBJIEHI HA OCHOBI 6iJioro
LYKpYy i3 nogaBaHHAM Mesiscu (Gangjee, 2020).

MyckaBago  (Muscavado sugar) -
HepadiHOBAaHUM LYKOP, IKMW Mic/as Mepuioro
yBapOBaHHS KpHUCTaJi3yeThCH, Mae

XapaKTepHUU 3anax Mesisici. Kpucranu Junki i
apoMaTHi, 3a po3MipOM 3HAYHO KpYIHIlIi, HiX
KpUCTaJM 3BUYAMHOTO TPOCTUHHOIO LYKpY.
TepmiH «muscovado» mNOX0AUTH BiA, Ha3BU
LYKPY-CUPL}0 HU3bKOI IKOCTi, BUPOOJIEHOr0 B
EBPOINENUCHKIN KOJIOHIM AMEpPUKH, IKUH NOTIM
JOJATKOBO o4yMllagu B €Bponi. Ha cborogHi
6i/1bl1a YaCTHUHA [JbOTO YKPY BUPOOGISETHCA HAa
octpoBi MaBpukis (Cao et al.,, 2022).

Typ6inago (Turbinado sugar) - ne
4aCcTKOBO padiHOBaHUM LIyKOp-CUpPELb, Y IKOTO
3 TMOBEpXHi KpHUCTaJliB BHJaj/ieHa 4YacTHHA
Messicd. Kpucrtaau nykpy MaloTb HeBeJMKI
po3mipu. Kousip kpucraniB moxe OyTH Bif
cBiTJIO-30JI0THCTOTO A0 Oyporo. OpaHa 3
BiZJOMHX MapoK LbOT0 LYKPY BUTOTOBJISIETHCS
Ha NaBasx (Godshall, 2003).

Yopuuit bBap6agocbkuii 1ykop (Black
Barbados sugar) - ue M'akuii, BoJiOrUM
TPOCTUHHUM  IIyKOp-CUpellb, Ma€ TeMHe
3abapBJIeHHS Ta sICKpaBi cMak i apoMart, yepes
BUCOKMUW BMICT MeJiiCU. BUKOpPUCTOBYETHCA
JIJIs1 IPUTOTYBaHHSI TEMHUX KEKCiB, NPSHUKIB.
lled wLyKOp 4YacTO BUKOPUCTOBYETBHCA HK
3aMiHHUK MaJbMOBOro uykpy B IliBAeHHO-
Cxignin Asii (Brown, 2014).

Llykop Piloncillo - MekcrkaHCbKUH LyKOp
3 TpoctuHu (Martinez & Rivera, 2019).
BBakaeTbcsi yuMcTUM, 6e3 J06aBOK. Bupobuis-
€TbCA ILIJIAXOM BWJIYYEeHHA Caxapo3u 3
NoJla/ibIIMM 3TYLIEHHSIM CHUPONYy Ta WOro
KpucTaJsisanil. [Ipogaerbea y BUTIA41 KOHYCIB.
Mae cuibHUN MeJ0BO-MeIICOBUM IPUCMAK.
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Puc. 2. TpoctunHMiA 1iykop:
a— Aemepapa; 6 — MyckaBaao; B — Typ6inaao; r — HopHuii 6ap6asockkuii

JIbonsiHMKOBUM (KaM'siHMI) LyKop (puc. 3)
ABJISIE COO0I0 MOHOKPUCTa/IM HeNpPaBUJIbHOI
dbopmH, cxoki Ha HeBeJUKI KapaMeJibKH
(Lotfabadi et al., 2020). Bouu 6yBawTb 6is10r10,
KOpPUYHEBOr0 abo 30JI0TUCTOTO KOJIbODY,

KpHUCTaJ/IM, HamiBIpo30opi Ta JAy»Xe TBepAi.
TexHoJioriss BUpOOJIEHHS KaM'IHOTO LYKpY
BUHalleHa B KuTai, mossirae y 6araTopasoBii
pekpucrTanizauii. JIbOASAHUKOBUH LYKOp €
3pY4YHHUM /[J1 YalOBaHHS.

Puc. 3. Lyxop AbOAAHUKOBHIT (Kam’ THHI)
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CBiTOBUI aCOPTUMEHT OYPSIKOBOTO LIYKPY
JIOCUTh IIMPOKUM I Mae pi3Hi kjaacudikauii,
3aJIeKHO BiJj OpraHOJIENITUYHUX BJIaCTUBOCTEH,
¢$i3nKo-XiMiYHUX, OPMU Ta CTPYKTYPH.

Y KoHJWTepcCbKid Ta xJibonekapchbKiid
rajyssix BHUKOPHUCTOBYIOTb HACTYNHI LYyKpH
(Albers, 2015):

- Regular Sugar (3BH4YallHUH 1LyKODp-
MiCOK) - 3BUYAMHUH KPUCTAJIYHUK LYKOP,
SIKMA € CHPOBHHOW JJis1 BUPOOHHUIITBA OiJib-
IIOCTI LYKPOBMICHMX NPOAYKTIB Ta 6e3no-
cepelHbO BXWBAETbCA B DKy B AKOCTI
i COI0AKyBaya;

- Fruit sugar (opykToBUil Lykop) - Mae
JIpi6Hily Ta 0JHOBUMIPHY CTPYKTYPY KPHCTaJIiB.

BUKOpPUCTOBYETbCA B CyXUX CyMillax [AJid
IIpUTrOTYBaHHA JecepTiB - XeJje, IyJAUHTIIB,
CyXux HamnoiB Touo. OAHOPIAHICTD KPUCTAJIIB
dbpyKkTOBOro LYyKpYy 3amnobirae mnojisy a6o
oCilaHHA JApiOHIMX KpUCTa/liB Ha [JHO
YHNaKOBKH, 1[0 € BXKJINBUM [I0Ka3HUKOM SIKOCTI
CYyXHUX CyMille;

- Bakers Special (mekapcbkuil 1yKop)
(puc. 4) MicTUTB ApPiOHI Ta OAHOPIAHI KPUCTAJIH.
BupobsaseTbcs ass npodeciiHUX KOHAUTEp-
CbKUX LiJiel, BUKOPUCTOBYETBCA AJI MiJ[CONTO-
»)KYBaHHA NIOHYUKIB, IeYUBA, JOAAETHCA Y TiCTO
JIJI1 OTPYMaHHA NOTPiOHOI CTPYKTYpPH BUIleye-
HUX BUPOOGIB;

Puc. 4. Ilexapcpkuii myxop

- Superfine, Ultrafine, a6o Bar Sugar
(yabTpaApi6HUM LyKOp) MICTUTh KpUCTaAIU
HaWApiOHIIMX pO3MipiB, MBUIAKOPO3YUHHUH.
BUKOPUCTOBYETHCA /11 IPUTOTYyBaHHSA 6e3e Ta
IIUPOTiB TOHKOI CTPYKTYPH, MiZCON0KYBaHHA
bpYKTIiB, X0/1I0JHUX HAIOIB;

- Confectioners (a6o Powdered) Sugar
(koHAUTEpPCbKA IyKpoBa IMyjpa) - TOHKO-
no/ipibHeHi Kpuctaid uykpy. Bukopucro-
BYETbCSl y KOHJUTEPCHKIN ranysi s BUPOO-
HUIITBA IJ1a3ypi Ta iHIIMX NPOAYKTIB;

- Coarse Sugar (rpyouil nykop) MiCTUTb
KpYyIHI KPUCTaJIY, AKi CTiMKI 3a Aii 30BHILIHIX
YUHHMUKIB;

- Sanding Sugar (yykpoBa o006cuIKa)
BiIpiI3HAETBCA BEJIMKMM PO3MIPpOM KPUCTAJIB.
BUKOpPHUCTOBYETBCA /11 30BHILIHBOIO NIPUKpa-
IIaHHS;

- Invert Sugar (iHBepTHUU LyKOp) - 1€
NPOAYKT riApoJ1i3y LYKPO3U Ha CYMilll [JII0KO3HU
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Ta QpPYKTO3U. BUKOPUCTOBYETHCA B BHUpPO6-
HUITBI HamoiB (MHBO, irpucTe BUHO, BIiCKi,
JPKUH), B KOHJAUTEpPCbKOMY BUPOOHMITBI Ta
BUT'OTOBJIEHHI Ty4yHOro Mmeny JICTY 3357-96.

AcopTUMeHT LYKpy B YKpaiHl JOCUTH
0O6MexXeHUW, BUPOOJISIETbCA JiUlle OYpPAKOBUH
ykKop. 3a crnocobaMu BHUPOOJIEHHS LYKOpP
NOAIIAETbCA HAa KPUCTANIYHUHN, caxapo3y AJis
LIaMIIaHCBKOTO, LYKPOBY NyAPY Ta IPeCOBaHUN
(DSTU 4623:2006, 2006).

KpucTtaniyHui 1yKop MiCTUTh KpPUCTaJU
pisHux posmipiB (Big 0,2 MM g0 2,5 MMm). Acop-
THMEHT IPecoBaHOro LyKpy IMpejCcTaBJIeHO
KOJIOTUM, IBUJKOPO3YNHHUM Ta NPECOBAaHUM
JIOPOKHIM. BMiCT caxapo3u B HUX B 3aJIEXKHOCTI
BiJl KaTeropii KoJIMBA€eThCs B Mexax 99,61-99,7 %.

[IpecoBanui ykop (puc. 5) oTpUMY€ETbCS
IIJIIXOM NpecyBaHHS KpHUCTaJiyHOro. 3a 6ib-
mwictio $i3MKO-XiMiYHUX MOKA3HUKIB 1jell BU/
LYKpPY He BiJpi3HAEThCA BiJ, KPUCTAJAIYHOTO.
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Puc. 5. IlpecoBanuii 6ypAaxoBuii IyKop

Y 2003 poui Ha 'HiZaBCBKOMY LIyKPOBOMY
3aBogi (TM «CoJsioiko») poO3Mo4YaTo BHPO6-
HULTBO «eJITHUX» BUAIB LIYKpPIB 3a 3pa3skaMu
NPOBiIAHUX €BpONENChKUX BUPOOHUKIB. Cepef,
niei KoJsiekuii OyJid >KeJq0BaJbHUK LIYKOp Ta

NPUPOAHUI HEOuMlleHUN 6ypsakoBUH (puc. 6),
KPYNHOKPUCTANIYHUY, [JpiOHOKPUCTANTIYHUH,
NpecoBaHUM OIMMKA Ta NPUPOAHHUH, KaHZAIC
(puc. 7).

Puc. 6. Hyxop TM «Coaoaxox:

a — Y)KEAFOBAABHUIT, 0 — IPUPOAHUN

Puc. 7. Lykop xaHAIC
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Oco6siMBUM iHTEpec cepen, CHOXKHBauiB
BUKJIMKAE «IPUPOAHUM» I1yKop (puc. 6, 6).
[IpupoaHU yKOp - Lie HeouulleHUM (Hepadi-
HOBaHMUM) MNPOAYKT KOPHUYHEBOTO KOJIbOPY,
AKMMU  MICTUTb  MakKpoesieMeHTH  (KaJiH,
KaJIbLIili, HAaTpii1), MikpoesieMeHTH (LIUHK, Mi/ib,
3ani30), BiTamiHu Bi1i i B2, aMiHokHcAOTH
(rniguH, si3uH Ta iHWi), MiHepaJbHI coui,
6iosioriyHo akTHUBHI pedyoBUHU. Ha BigMiHy Bif
6isioro, BiH Ma€ 3araJbHO3MilIHIOIOYMM, aHTHU-
KapieCHUM 1 aHTUCKJEPOTUYHUM BIJIMB HaA
OpraHisMm JilOJUHU. BUKOpUCTAaHHA TepMiHy
«IIPUPOAHUN» MiABUILYE LiHHICTb BUPOOY
yepe3 HOBY TEHJEHLII0 WLI0J0 CIO0XHWBAaHHA
IPOAYKTIB, W0 MICTATb TIJIbKM HaTypaJsbHi
inrpesieHTy (Kumar et al.,, 2015). KesnroBasib-
HUH LyKOP BUPOOJISAETHCS LLIAXOM [0/ aBaHHSA
nekTuHy. Ha cporopHimHii aeHb Taki BUAuU
Lykpy Ha ['HiJaBCbKOMY LIYKpOBOMY 3aBO/ BXKe
He BUPOOJISIIOTHCS, Lie He € NepCleKTHUBHUM
HaNpsAMKOM, IKMH € JOCUTD JJOPOTOBAPTICHUM.

B YkpaiHi BUp06/IsiI0Th OpraHiYHUHN LIyKOp,
SKMA Ha3BaJU MNPOAYKTOM MaHWOYTHBOTO.
Hapasi KijsbKicTh KpaiH, 1[0 HOTO0 BHUPOOJISIE,
JIOCUTBb He BeJiuKa. /lesiki iHo3eMHi BUPOOHUKU
IPONOHYIOTh OpraHiyHy LYyKpPOBYy IHATOKY,
CUpOII, TPOCTHUHY, ajle He LlyKop. BapTicTb Horo
Male B JBa pa3u BUILIA, HDK 3BUYAMHOTO, i
yepes Lie cepeJ MiCLLeBOr0 HacesJeHHS BiH He
HabyB wwMpoKoi nonyaspHocti. Hacamnepep
LIyKOp BUPOOJISIETHCS 3 OPraHiYHUX OYPSKIB, AKi
MICTSAITb B COOi MeHIle TOKCUHIB. BUpo6.JsitoTh
roro sinie Ha ekcriopT (Ukrtsukor, 2018).

LHyxop-kanpic (puc.7) (TY 18.140-93
«llykop 1b0aIHUKOBUH (KaH/iC)») — Lle IPOAYKT
KpucTanizanil nykpy. BupobnsieTbcsa pisHux
pO3MipiB Ta KOJIbOPIiB KpUCTasliB. Bukopucro-
BYETbCH JIMLLIE JIJI1 IPUTOTYBAaHHA KOKTEWJIIB. B
Ykpaini peanidyeTbcsd HeBeJMKa WOr0 Kijb-
KiCTb 1 Jumie A 3ak/aajiiB pecTOpPaHHOro
rocro/apcTaa.

HaBaT - KpynmHOKpHUCTa/liYHUH LYKOp Yy
BUIJIS/I BesMKUX KpucTaniB (Normamatovich
etal, 2022). T'oTytoTh Horo 3 cyMmiii yKpoBOro

CUpOIly Ta BUHOIPAJHOIO COKY, OJEpXKYHTb
LIJIAXOM IepeKpucTanizauii nykpy. Hasart
BBAXKAETHCA y36eLbKUM HallilOHaJIbHUM

NpPOAYKTOM, SAKHWH TMOJAAETbCA [0 TapA4ux
HaroiB. B mopiBHAHHI 3 YKPOM JIbOAAHUKOBUM
MIiCTUTbh BEJIMKY KiJIbKICTb 6i0/10riYHO-aKTHUB-
HUX PEYOBMH, IO 3yYMOBJIEHO [OJaBaHHAM
BUHOI'PA/IHOTO COKY. B ¥36ekucTaHi BBaXKarTh,
110 LYKOp 3JaTHUMW BIIOPATHUCh 3 Pi3HUMU
XBOpP0OOaMH, JOBrOXKHUTEJ CTBEPAXKYIOTh, L0
UbOMY 3aBJAYYIOTH CaMe LYKpy, NOEJHYHYHU
H0r0 3 3eJIeHUM YaEM.

100

Cepepn kpaiH [liBaeHHOI AMepukHU Ta A3sii
NONYJIIPHOK CUPOBUHOIO [IJI1 BUPOOHHUIITBA
LYKpPYy € JeKiJbKa BUJAIB MaJIbMU: KOKOCOBA,
¢dinikoBa Ta nykposa (Saputro et al, 2019).
Konip nykpy moxe 6yTH Bif, 30JI0TUCTOrO [0
TeMHO-KOpU4YHeBoro. CMak LyKpy Haraaye
KapaMe/Jib 3 MeJlOM. BBa)Ka€eTbCd KOPHUCHHUM,
OCKIJIbKM MPOXOAUTbL MiHIMa/JIbHY TeIJIOBY
00pOOKy, aJi)ke Mic/asA 3ryllyBaHHS OTPUMaHY
FYCTYy PpigUHY T[OMIIAIOTE Ha CHeliaJbHY
TapiJIKy A/ 3aCTUTaHHSA Ta OXOJIOJPKEHHS, a
noTiM OpukeTaM HajawTb ¢opmy. Takui
NPOAYKT He BUKOPUCTOBYETBCH JJI NIPUTOTY-
BaHHA HAIIOIB i CTPaB, OCKIJIbKY BIH Ma€ HU3bKY
PO3YMHHICTH 1 IUBUAKO NPUTOPAE, BXXUBAKTh
JIUIIE SIK COJIOAO1I].

KokocoBHUM LYKOp OTPUMYKOTH 3 COKY
KOKOCOBOI NaJIbMH, IpeJACTaBJIeHUHW BIH Y
BUIJIAAI cupony, HepadiHOBAaHOr0 KyCKOBOTO
Ta uykpy-mnicky (Wrage et al., 2019).

®inikoBui uykop Ta ¢iHiKOBUH cupon
(Farahnaky et al., 2018) ay»xe yacTo mayTamTh
MiK coboro. PiHIKOBUN LIYKOP BUTOTOBJISIOTH
LIJIAXOM IlepeTHUpaHHs CYyXUX IJIOAIB, a CUpOII
OTPUMYIOTB i3 CTOBOypa najbMuU. BUpo6GHUKH
¢diHiKOBOTO LIYyKpYy MpPOCYBalOTh CBil NPOAYKT,
K BeraHCbKUH, abo fK 3aMiHHUK, NpesCTaB-
JIAIOYM CBOIO NPOAYKLII0 TAKOl0, 110 MICTUThb
KOPHCHI pe4OBUHH, aJie e He € npasjoo. [Ipu
Jl0JlaBaHHI B HANoOl KPUCTaJd He pPO34YUHA-
I0ThCsA, @ HabyxalTh, TOMy BUKOPUCTOBYBAaTH
TaKUM YMHOM MOr0 He peKOMEeHAYIOTb.

3 KJIEHOBOTO COKY BUT'OTOBJIAKOTb I'PaHy-
JIbOBAHUM KJIEHOBUM LYyKOp Ta KJIEHOBUU
cupon. Ase Ha JaHUM MOMEHT pPO3IOBCIOJ-
)KEHUM € caMe KJIEHOBUM CUPOII, AKUHU [JOCUTh
MONYJIAPHUU ¥ BCbOMY CBITI.

['paHy/IbOBaHMU KJIEHOBHUM LIyKOP BHUIO-
TOBJIIETBCS i3 COKY 4YepBOHOr0, YOpPHOro a6o
nykpoBoro kjieHa (Taga & Kodama, 2012).
PocivHa 3ycTpiyaeTbcd Jivile Ha TepUTOPIl
COIA i Kanagy, TOMy MNpPOAYKT JOCUTh
nonyJisipHUM B 1ux KpaiHax. Kosip cBiT/10- 260
TEMHO-KOPUYHEBUH, 3amax QpyKTOBUH, i3
pO3TOIJIEHOI MeJ[0BOI KapameJi, MaTOKH, 10
O6poauThb, abo mnepe3piux SAOGJAYK 1 TIpyLl.
K/ieHOBUHM LyKOp BUIYCKAETbCA Y BUIJIALI
nicky abo 6pyckiB, siIKi MOTIM MO/ PiOHIOITHCSA
caMOCTiMHO. lled NpOAYKT € pIBHOLIHHOIO
3aMIiHOI0 TPOCTUHHOTO LIYKpY, KOTO LOAAIOTh Y
TiM Ke KiJIbKOCTI, 110 ¥ TpocTUHHUM. Y CIIA Ta
Kanazi nbomMy BUAYy LYKpPY BiAJAETbCA Iepe-
Bara Ipy BUPOOHUILTBI JUTAYOTO Xap4yyBaHHS,
MOJIOYHUX NpPOJAYKTiB Ta Mopo3uBa. Bupob-
HULTBO I'PAHY/IbOBAHOTI'0 KJIEHOBOI'O LIYKpYy He
Ha/ATO peHTabes/ibHe B NMOPIBHAHHI 3 TPOCTHH-
HUM, OCOOJIMBO OYpsIKOBUM, 4epe3 Iie Mae€
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obMexxeHUH MacluTab Ta € ManoBigomuM (Aider
etal., 2007).

KneHoBuii cupon € KOHLEHTPATOM
KJIEHOBOTO COKY, 32 QIi3MYHOI0 O3HAKOW Iie
HalliBIpo30pa TAry4a pifjuHa, CoJI0Ka Ha CMaK
Ta 3 npueMHUM apomartoM (Blackburn et al,
2017). 3a KaHaJCbKUM CTaHJZApTOM CHUPOI
IIOBMHEH CKJIalaTHUCh HEe MeHIIIe, Hi>k Ha 66 % 3
caxaposu. Jlyia Bupo6bHuuTBa 1 saiTpa cupony
Tpe6a BukopuctaTu 40 niTpiB COKy. € BaXJIU-
BUM JIKEpeJsIOM 0araTbOX MOXXWUBHUX PEYOBHH.
KaHazcbkui KJ1eHOBUH CHPOIl BUKOPUCTOBYOTD
y BUIJIAAI Mifcoso[KyBaya O MJIMHIB,
osajoK, Badesb, mopo3uBa (Carecchio et al,
2011). [Iupoko BUKOPUCTOBYETbCSI B KOCMe-
THUYHIN NPOMHCIOBOCTI.

llykop 3 arasu e LYKOp, SAKHUU
BU/I0OYBAETHCSA 3 OCOOGJMBOrO0 BUAY KaKTYCY,
BUpoleHoro B Mekcuiii (Sobaszek et al., 2020).
llykop 3 araBu Lje Aucaxapuj, SKUM CKJaja-
ETbCSA 3 Caxapo3u Ta PPYKTO3H, MaE KapaMeJib-
HUU NPUCMaK Ta apomaT. MoxkHa JjoZlaBaTu 10
JecepTiB, BUIIYKHY, Kallli Ta HaMoiB.

Cupon araBu BUPOOJIAIOTH 3 [JIEKIJIbKOX
BU/IB PpOCJMHH, pedyoBHMHA INOAi6HA 3a
KOHCHUCTEHLIE0 Ha MeJ, KOoJiip BiJ CBITJIO- 10
TEMHO-OYPIUTUHOBOTO, 10 3aJIeXXUThb BiJ
ctyneHsas o6po6bku (Ozuna & Franco-Robles,
2022). Mae kapamesbHU#M npucMak. Cupon
JojawTb Jo BaduiB, MuauHLiB. llupoko
3aCTOCOBYETbCA cepeJ, JOJAeH, AKi BeAyTb
3/l0pOBUH CHOCIO KUTTS.

CoproBuii iyKop BU00YBaEThCA i3 cTebes
3JIaKOBUX pOCJIUH. KysnbTypa BUpOLYETHCA y
[liBaenHi# i [liBHiYHIM AMepuni, Asii, Abpui i
AgBcrtpauil. Ha BigMiHy Bij iHIIMX BUZIB LYKpY,
COProBUM MPOMOHYETHCS CIIOXKUBa4YaM y Gpopmi
ryctoro cupony. Kpucraiisania faHoro BULY
LYKPY € eKOHOMIYHO He JolisbHOW. COproBum
LIyKOp BHUPOOJSIETbCA Y HEBEJIUKIN KiJIbKOCTI
yepe3 HU3bKy peHTabeJsIbHICTb, BUKOPHCTO-
BYETbCS B XapyOBill MPOMMCJIOBOCTI B SIKOCTI
HaTypaJIbHOIO0 MiZiCOI0KyBaya.

B Vkpaini pocai)keHHAM OTpPUMaHHA
Xap4yoBOr0 CUPOINy 3 COpPro 3aMmasnach ['puro-
penko (Hryhorenko, 2011). 3anpomnoHoBaHa
cXxeMa OTpPUMaHHS ILYKpPO3aMiHHHKA, SKUHU
CKJIAZIAEThCA 3 IyKpo3u — 50-55 %, riwoko3u -
15-30 %, ¢pykTosu - 10-15 % mo sarasbHOi
KIJIBKOCTI IyKpiB. TexHoJioriyHa cxemMa BKJIIO-
yae B cebe Taki OCHOBHI MpOLECU: OUYMIIEHHS
COKYy COpro; TifpoJi3 KpoxMaJilo [0 [JIIOKO3Y;
KOaryJidnis BUCOKOMOJIEKYJIAPHUX CIIOJIYK;
¢inbTpyBaHHSA Ta 3rylLieHHs. ABTOP NMPOIMOHYE
BUKOPUCTOBYBAaTU Xap4yOBUW CUpOI y BUPOO-
HULTBI IPOAYKTIB 3J0pOBOr0 Xap4yyBaHHA.
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LlyKop 3 eBKaJlili'Ta NPONOHYIOTh OZlepPXKY-
BaTU B KuTai (Bao, 2022). Cxema ck/1aZjaeThco 3
BUJIyYeHHS TeMiles10/103M, 0OpOOKU KHUCJIO-
TO0, BUJIyYeHHS LyKpYy, N0Aa/bIIOr0 BUNAPO-
BYBaHHA Ta KpucTtaiaizauil. /JlocaigpkeHHa €
JlOCUTh epeKTUBHUM, BUJIYYEHHH LyKOp
cTaHOBUTb 78-85 %.

Brpo6HULITBO 6i01yKpY 3 MOPCHKHX MaKpoO-
4YepBOHUX BojopocTei Gracilaria verrucosa
po3po6unn Kwon et al. (2018). OcHoBHi
NpoLecH TeXHOoJIOTil oJep>kaHHA OioLyKpy
BKJIIOYAIOTh B ceb6e 0O6POOKY IMMOHHOI KHCJIO-
TOol (mpocTolo, /JeleBO Ta €eKOJIOTIYHO
yucTolo (6e3 BUKOPUCTAHHS HebOe3MeuyHHUX
ximMikaTiB) pe4yoBUHOW) Ta pepMeHTAaTUBHHUU
rifipoJis.

B sAkocTi cupoBUHU [JJis1 BUPOOHUILTBA
LYKPY Ta e€TaHOJIy 3allpOIIOHOBAaHO BUKOpPWUC-
TOBYBATH 6aTaT ([pomoea batatas) (Salelign, 2021).
Cost0iKa KapTOIJISt MiCTUTB B c06i 6ibiiie 20 %
Byr/ieBoZiB. KapTomn/s 3 4epBOHOIW M’SIKOTTIO
f6arata Ha caxapo3y. 3a LUM JOCJiPKEHHSM
MOXXHa 3pOOMTH BHCHOBOK, 1[0 6aTaT €
aJbTEPHAaTUBHOK CHUPOBUHOIO JJI LYKPOBOI
MIPOMMUCIOBOCTI.

TakuM 4MHOM, mMpoaHasi3yBaBLIM CBIiTO-
BUM Ta YKpaiHCBKHUM PHUHOK BUPOOHHUIITBA
LYKpy, 6y/I0 BCTAaHOBJIEHO, 110 IMOMYJIAPHOCTI
HabyBaloTh (QYHKIiOHAJbHI Ta 36aradeHi
LYKPH.

Dynxyionanvri ma sbazaens yyKpu

Y cBiTOBiM NMpaKTHUIi HOBUM HANIPSIMKOM €
BUPOOHHUIITBO LYKPY 3 XapuOBHMMHM J06aBKaMu
(Duhnovska, 2005). OgepxywoTb Horo 36ara-
YeHHSM ,00aBKaMy, Ki MiiBUILYIOTb CMAaKOBY,
XapyoBy, 6i0/10Ti4YHY Ta JiKyBasbHO-NIpodinak-
TU4YHY LiHHicTb. Y Yexii (Kotyza, 2019)
BUPOOJISIIOTh KpUCTaNiyHUK 1ykop “Dortela” 3i
CMaKOBUMU [006aBKaMW KaBM, BaHiJiHy Ta
aHaHacoBOI eceHIii, AKMA MOXXHA BUKOpPMUC-
TOBYBaTU y KOHJUTEPCbKiA MNPOMHUCI0BOCTI
/I TpUrotyBaHHA mnevyusBa. Y llIBeknapii
(Chatelan, 2019) po3po6JsieHo crnoci6 BUpPO6-
HUITBA apOMaTHM30BaHOro LYyKpy. fANoHcbKa
¢ipma “Nisin sieto” po3pobusia TeXHOJIOTitO
BUPOOHUIITBA LYKpY, 36arayeHoro MiHepaJib-
HUMHU pedoBuHaMu (Matsuoka, 2006). Llykop B
npoueci papiHyBaHHS 36aradyyoTb MiHepaJib-
HUMH pevyoBHHAMHM, HarpiBamTb, NPOBOJATH
3rylLlyBaHHS Ta CTEPUJIi3yIOTh.

Jlesiki KpaiHM BUIYCKalOTh LIYKOD, 36ara-
YyeHHUH BiTaMiHOM A, 3 MEeTOI0 3HMXKEHHS HOro
nedinuTy B iXi y KpaiHax, fiki po3BUBAIOTbHCS
(Pambo, 2017). Y ®paHiiii po3pobsieHa TeXHO-
JIOTifl KOJIbOPOBOI'O Ta apOMAaTHU30BAHOI0 LYKpY,
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SIKUA MICTUTh HaTypasJbHi ab0 CUHTETU4YHI
eKCTpaKTHU KBiTiB Ta moAiB (Heno, 2018).

TexHoJioris 36arayeHHs LyKpy BiTaMiHOM
A € pyxe CKJIaJHOW 1 [JOBrOTPUBAJION
(Quintana-Hernandez et al., 2019). 3anpomno-
HOBAaHO B fIKOCTi CMpPOBMHM JJs1 30aradyeHHs
LIYKPy BUKOPUCTOBYBATH POCJUHHI J06aBKU Ha
OCHOBI M'AITH, iMOupto Ta MaauHu (Gryshezkiy
et al, 2019). ABTOopaMM NpOJE€MOHCTPOBAHO
pe3yJibTaTh OpPraHoJIENTUYHOI OLiHKKA 36ara-
YEeHOr'0 LyKpy, MOr0 MiHepa/bHOr'0O CKJaAy Ta
eHepreTUYHOI LIiHHOCTI, aje BifCyTHiI po3’sc-
HEHHS 11[0/10 CIoCco0y 36arayeHHs Ta KiJIbKOCTI
N0OaBKH.

Po3po6JieHO eKcliepUMeHTaIbHUM LyKpo-
BMiICHUH NPOAYKT 3 MaJIbTOAEKCTPUHOM, TPOC-
TUHHOIO NAaTOKOKI Ta JIaMiHApi€ AMNOHCBKOIO
(Slavianskiy et al, 2021). B pgochaigkeHHi
BiicyTHA iHpopMalifd 11040 OpPiEHTOBHOI
BapTOCTi TaKOro LYKPOBMICHOTO IPOAYKTY.
BpaxoByroun pHUHKOBY BapTiCTb [J006aBOK,
MOXXHa NPUIYCTUTH, IO LiHA MOXe 3pOCTHU
B/ABiui. IMOUPHO-KOPpUUYHEBUUN LyKOp Xyaxau
[llyHaa moBHICTIO HA HATypaJibHINA OCHOBI, ase
BMICT cCaxapo3¥d B TakKOMy LYyKpi Jello
3HWXKEHHUH, OCKIJIbKK BiH MicTUTh naToky (Lin
etal.,, 2020).

Homichak et al. (2015) npexcraBJsieHO
Croci6b BUIOTOBJIEHHS >KOBTOr0 LYKpy i3
Jl0/laBaHHSIM POCJMHHUX MOPOLUKIB i3 M'ATH,
AroJu MaJIMHY, 4YOPHOILIIHOI TOpOOGUHY,
KaJIMHY, OOJIIMMXUM Ta KOpPiHHA IMOUpPY Y
kisnbkocTi 15 % po macu nykpy. Heposikom
TaKoOro MpPOAYKTY € Te, U0 POCAUHHI JOMIIIKU
He PO34YMHAKTHCS, YTBOPIOIOYM B HANOAX OCAJ.

HaykoBuem 3 VYkpainu I TI.[puHeHKo
(Grinenko, 2015) pos3po6JsieHa TexHOJIOTis
36arayeHHsl  LYKpYy-NiCKy KOMIOHEHTaMHU
POCJMHHOTO NMOX0o/KeHHs. [l1s1 36aradyeHHs K
POCJMHHY CUPOBHUHY 00paHO  0O6JiNHUXY,
MajJiMHy, M'ATy, iM6up. TexHoJsoriyHa cxema
CKJIaIa€ThCS 3 JBOX OCHOBHHUX eTamiB: 1-U -
NiZAIrTOTOBKA POCJAWHHOI CUPOBUHM JJisl 30ara-
YeHHsl; 2-U — oJiep’kaHHs caMe 36arayeHoro
LYKpPY. 3a OpPraHoJIENTUYHUMHU Ta XIMIYHUMU
NOKa3HUKaMM [I0BeJleHOo, 110 LyKop, 36ara-
YeHMU pOCJMHHUMHM KOMIIOHEHTaMH, Mae€
BiZAMIHHOCTi y HasBHOCTIi 6i0J10T{4YHO-aKTUBHUX
pPEeYOBHH Y NOPIBHAHHI 31 3BUMaHUM LIYKPOM.

Jlis 36arayeHHs1 LyKpy 3alpONOHOBAHO
BUKOPHCTAHHS €KCTPAKTIB WIMUMNIIWHHU, TJOAY i
LUTPYCOBUX 3a CHiBBigHOWeHHdA 2:2:1 y
kizbkocTi 10-15 %. TexHoJioria rpaHyJ/boBa-
HOTO LYKPY A03B0OJIAE OTPUMATH NPOAYKTH, 1110
MalTb OJHOPIAHUN CKJIAJ i Kpallle 30epexeHi
HaTUBHI BJIAaCTUBOCTI BHECEHUX [00aBOK.

102

[IpoTe BUKOpPUCTAaHHA EKCTPAKTIB NiJBUILYE
€HeproBUTpPaTU Ha IMpoLecC CYLIiHHA LyKpy
(Mutroshina et al., 2022).

BizoMuii cnoci6 ofep:kaHHS KpuUCTasid-
HOI'0 LYKpYy /Jid CIHOPTUBHOIO Xap4yyBaHHA.
Cnoci6 mnepejbayae BBeJeHHS MiHepaJbHUX
byHKLiOHa/IbHUX KOMIIOHEHTIB B PO3YHHEHUH
LYKOp i MOro NOBTOPHE BUKPUCTAIi30BYBaHHS.
Ane mpu 1bOMYy MNOTIPLIYIOTBCA OPraHOJIEIN-
THUYHI BJIACTUBOCTI LYKPY, OCKIJIbKY MiHepaJu
BKJIIOYAOTbCA Y  KPUCTaNi4YHI  peliTKu
(Nikolaeva et al., 2021).

[H0HE3IMCbKUMM BYEHUMH 3aIlPOIOHO-
BaHa TEXHOJIOTiA oJiep>KaHHs 36arayeHoro
nykpy 3 miaogiB manro (Nurkolis et al., 2020).
Takuil nykop wmictuth BiTamin C, E, Gera-
KapOTHH Ta aHTUOKCUJaHTU. OCHOBHI onepauii
y CxXeMi OoJiep>KaHHHA: eKCTpaKLiid, 3TryLieHHH,
KpUcCTasisanis. MaHrOBUM LIYKOP MOe CTaTH
YyZJ0BUM 3aMiHHUKOM TPOCTUHHOMY.

Po3pobsieHo crmoci6 36arayeHHs LYKpY
NOXilHUMU [epepoOKH JAUKOPOCJUX ATiJ
Viburnum opulus, Sambucus nigra, Hippophaé rhamnoides,
Sorbus aucuparia (puc. 8-9) (Samilyk et al., 2022).

Oco6JiMBicTIO JaHOI TexHOoJIOTIl € Te, 110
JAUKOpPOCJI Arofu 4YacTKOBO 3HEBOJHIOKTbCH
MeTO/JJ0M OCMOTHUYHOI AeriapaTauii. [Ipu npomy
y OCMOTOBAaHUW PO3YUH i3 KJIITUHHUM COKOM
nepexoJuTh 4YacTHHA 6i0J0TIYHO aKTUBHUX
KOMIIOHeHTIiB (BiTaminy C, 3aMiHHUX Ta
He3aMiHHHUX aMiHOKMCJIOT (BaJiiH, JIEeHIUH,
i30/1eHM1IYH, JIi3UH, TFiCTUMH, TPEOHIH,
deHinanaHiH, CEepUH, rJjiyTaMiHoBa Ta
acrnapariHoBa KHCJOTH) y BCiX BHJAAX frif,
6apBHi pedoBuHHU) (Samilyk et al., 2022).

Avkopocai aronu (1 iburnum opulus, Sanbucus
nigra,  Hippophaé¢  rhamnoides, — Sorbus — ancuparia)
peTeJIbHO BiMHBaJI4, COPTYBaJid Ta 3aMOpO-
»KyBaJIv pU TeMIiepatypi -18 °C, noTim nepeg,
nepepo6koto AedpoCcTyBasu 3a AJ151 NOKpalleHHS
CMaKO-apOMaTU4YHUX BJIACTUBOCTEU. 3Milly-
BaJIM AroAu y chiBBigHoweHHI 1:1 pa3om i3
70 %-HUM pO3YMHOM Caxapo3Uu MolepesHbO
Harpitum g0 65 °C. [lpoTsiroMm 60-Uu XBWJIHH
IIPOBOJAMUJIM OCMOTHUYHY JerifpaTalit, CyMiln
peTesJibHO IepeMillyBaJiM 3a TeMIlepaTypHu
50°C. OTpuMaHUH OCMOTOBAaHHMM PO3YUH
BIIOKpeMJIIOBAJIA BiJ Arig. BMicT cyxux pedo-
BYH y OCMOTOBAaHOMY PO34HMHI 3MeHILIyBaBCA Ha
10-12 %. YTBOpeHUI OCMOTOBAaHUW PO3YHUH
JlofaBaniy 0 LyKpy B KisbkocTi 1:10. Bosory
cyMmil noMiumaad B ¢opMy Ta CyIIUJIU NPOTS-
roM 3-x roguH npu Temnepartypi 80-85 °C.
llykop nakyBai¥d Ta BigNpaBaAJd  Ha
30epiraHHa. YacTKOBO 3HeBOJAHEHI Aroju
HallpaBJIsJId HAa BUCYLIYBaHHA.
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Puc. 8. ILlykop 36arauenuii HOXiAHUMH AMKOPOCAHX ATriA (Samilyk et al., 2022)

MutTTa Arisg
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OnonicKkyBaHHA AT

IIpHroTyBasHsa LYKPOBOTrO
pozunny (CP=70%)

v

v

CopryBaHHS 111

ITacTepHzanisa OyKpoOBOTO
po3aaHy (=65°C, t=10 xB)

v

v

3MilyBaHHS

Lyxop-nicox

v

3MiMTyBaHHS

Hexonduyitini azodu na
Vmuadayin

OcMoTHYHA JIeriaparaiis
(t=50°C, =1 romx)

v
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ITpecypannsa

BinokpemicHHS
YKPOBOTO POITHHY

v

v

Cyminas (t=80-857C)

Cymrinma NoXiTHHy TpoayKTin
nepepobrn Arig (=50°C, t=1 roa)

v
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IMaxypanusa

IMogpidHenns

v
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30epiranysn

PacyeaHHsA
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IlaxyBanH#A
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Puc. 9. ITocAiAOBHICTE TEXHOAOTIYHHX OIEPAIliil IIPH BUPOOHUIITBI 30aradyeHOro yKpy
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OT>xe, 30araueHHs LIyKPY TaKUM PO3YMHOM
3a TUIMIOBOIO TEXHOJIOTi€E0 BUPOOHMUI[TBA NIPeCo-
BaHOI'0 LyKpYy [03BOJIIE OTPUMATU NPOAYKT 3
NOKpalleHUMU CMaKO-apOMaTUYHUMHU BJIACTHU-
BOCTSIMH, SIKMW [l0O0pe pO3YUHSETbCA i He
MICTHUTB 0CaAy. 3aCTOCyBaHHA JaHOI TEXHOJIOTII
Ha BHUPOOHUYUX TMOTYKHOCTAX ILYKPOBUX
3aBO/IiB /103BOJIUTh 3a0e3MeYyuTH IX poboTo
IIPOTATrOM BCbOT'0 KaJIeHJApPHOI'0 POKY

BucaoBku

3a aHa/1i30M JIiTepaTypHUX JKepes BCTa-
HOBJIEHO, 1110 HAaMKpallli ClI0>KWBYi BJAaCTUBOCTI
Ma€ TPOCTUHHUU LYKOp, cepeJ, Pi3HOBHUJIB
SIKOT'O B SIKOCTi CUPOBHHHU JJisi BUPOOHUITBA
LYKPOBMICHUX TPOAYKTIB pPEKOMEHAYETHCA
BUKOPHCTOBYBAaTH KOPUYHEBUH (HEOUHILIEHHUH )

LyKop. BypsaKOBHUM 1IyKOp IIMPOKO BUKOPHUC-
TOBYETbCA K MNPOAYKT (miZcosiofKyBad) Ta
HaTypaJbHUM KOHCepBaHT. BupobisgeTbca
IIMPOKUHA aCOPTUMEHT LYKpPY 3aJIeXXHO BiJ
po3MipiB KpucrajaiB. Po3mupeHHda acopTu-
MEHTY LyKpY perioHaJlbHUMU BUJAMHU CHPOBUHHU
€ Ha CbOTOJHI aKTyaJIbHOW TeMolo. B YkpaiHi
BUPOOJIAIOTh JiMlIe OYypAKOBHM LYKOP-MiCOK,
pecoBaHUMM Ta LyKpoBy nyzpy. Hapasi
HeJl0CTaTHIA aCOPTUMEHT 30arayeHoro LyKpy
BITYM3HAHOIO BHUPOOHUILTBA, ICHYE Julle
JleKiJiIbKa BHUPOOHHUKIB 3 IbOI'O HAaIpPSMKY.
3Ha4YHO PpO3IIMPUTH ACOPTUMEHT LYKpPY 3
MiBUIEHOI0  0iOJIOriYHOI  I[iHHICTIO Ta
BUPILIMTU Np06JeMy Ce30HHOCTI Ha OypsKo-
LYKPOBHX 3aBOJlaX MOe Crocib 36aradyeHHs
LYKPYy HOXiJHUMU MNPOAYKTaMU IepepoOKu

JAUKOPOCJ/IHUX ATIA,
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ABSTRACT

The article examines the peculiarities of the nutritional systems of different population groups, and gives a
description of the chemical composition of fruits, vegetables, and mushrooms. The technological characteristics of
vegetables, fruits and mushrooms are substantiated. Traditional methods of preparing vegetables and dishes made from
them were examined, and a brief description of these methods was provided. To improve the cooking technology of
vegetable dishes, the use of one of the innovative cooking methods, Sous-Vide, was proposed. The peculiarities of cooking
food using the Sous-Vide method and its advantages compared to traditional cooking methods were indicated. The
technology of preparing traditional vegetable stew, «Vegetable Stew» in an innovative way is presented, the calculation
of technological parameters of improved dishes is given, and the organoleptic evaluation of the improved dish is analysed.

The purpose of the article is to study the improvement of the recipe composition and the technological process
of the production of dishes from baked vegetables, fruits and mushrooms.

Methodology. Microbiological, physicochemical and organoleptic research methods.

The scientific novelty is that new technologies for the production of dishes from baked vegetables, fruits and
mushrooms have been developed, the recipe composition and technological process for the production of dishes from
baked vegetables, fruits and mushrooms have been researched.

Conclusions: dishes made from vegetables, fruits and mushrooms were developed, the technological process and
recipes of well-known dishes were improved.

It has been established that substituting mushrooms for potatoes contribute to a decrease in the product's energy
value, allowing it to be enriched with vitamins and minerals necessary for the proper growth and development of the
human body. By enriching dishes with vegetable proteins, it is possible to improve the diet of people and prevent the
development of diseases associated with the lack of certain essential substances in the human body.

Key words: mushrooms, nutritional and biological value, innovative cooking methods, Sous-Vide

AHOTALIA

Y cTaTTi pO3r/sSHYTO 0COBJUBOCTI CUCTEM XapyyBaHHsS Pi3HUX BEPCTB HAceJIeHHs], HABeJeHO XapaKTEPUCTUKY
XiMiYHOTO CKJIaZy MJIOZIB, 0BOYiB Ta rpu6iB. OGIPYHTOBAHO TEXHOJIOTIYHY XapaKTEPHUCTUKY OBOYIB, IJIO/iB Ta rpu6iB.
PosriissHyTO TpajuLiliHi cnoco6y NpUTroTyBaHHS OBOYIB Ta CTPAB i3 HUX, HaBeJI€HO iX KOPOTKY XapaKTepUCTUKY. [isa
BJIOCKOHAJIEHHsI TEXHOJIOTii MPUrOTYBaHHS CTpaB i3 OBOYiB 6YyJI0 3aPONOHOBAHO BUKOPHUCTAHHS OJHOTO i3 BUJIB
iHHOBaLiMHUX cIOCO6iB MPUroTyBaHHs — Sous-Vide. ByJio BkazaHO 0COG/JIMBOCTI NPUTOTYBaHHS XapuyOBUX MPOAYKTIB
cnoco6omM Sous-Vide Ta fioro nepeBary y nopiBHsIHHI 3 TpaIULiIHHUMHU c1oco6aMU TPUTOTYBaHHA. HaBeieHO TexHOJIOTiT
INPUTOTYBaHHA TpajuuiiiHoro oBoyeBoro pary, «OBo4yeBOro pary» iHHOBALiHHHMM CIHOCO60M Ta pO3pPaxyHOK
TEXHOJIOTIYHUX NapaMeTpiB Y/ 0CKOHaJIEHUX CTPaB, 3[JiiCHEHO IX OPraHOJIENTUYHY OL[IHKY.

MeTa cTaTTi N0JAra€e B yA0CKOHAJIEHH] pel e TypPHOro CK/Ia/ly Ta TeXHOJIOTYHOTO NpoLecy BUPOGHULITBA CTPAB
i3 3ameyeHuX OBOUIB, MJIOAIB Ta rpUbiB.

MeTogosoris. Mikpo6ioJioriyHi, ¢pizuko-xXiMiuHi Ta opraHoIenTHYHI METOIH 10C/Ii[?KEHD.
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HaykoBa HOBU3HA N0JISITAE B TOMY, 1110 po3p06JIeHO HOBI TeXHOJIOTil BUPOOGHUI[TBA CTPAB i3 3alle4eHUX OBOYiB,
OB Ta IpubiB, AOCAIMKEHO PeleNTypHUN CKJIaJ Ta TEXHOJOTIYHHN MpolleC BUPOOHUIITBA CTPAB i3 3amedyeHUX

OBOYIB, MJIO/IiB Ta TPpUGIB.

BuCHOBKM: 6y/10 po3po6JieHO CTPaBU 3 OBOYIB, MJIOJIB Ta rpubiB, YJOCKOHAJEHO TEXHOJIOTIYHUM Mpolec Ta

peLenTypHUH CKIaJ, BiIOMUX CTpaB.

BcTaHoBJI€HO, 1110 BBe/leHHs IpUbiB 3aMiCTb KapTOIUI CIIpHUAE 3MeHIIEeHHI0 eHepreTUYHOI [[iIHHOCTI NPOAYKTY,
J103BOJISIE 30araTUTHU HOro HeOOXiAHUMU JJIS MOBHOI[IHHOTO POCTY Ta PO3BUTKY OpPraHi3aMy JIIOJAWHHU BiTaMiHaMH i
MiHepaJbHUMH peYOBHHAMHU. 3a JJONIOMOI010 30araueHHs CTpaB POCJAMHHUMHU OiJIKaMU MOXXHA JOCATTH IOKpalleHHA
paLioHy XapuyBaHHS JIOJeld Ta 3alobirTH PO3BHUTKY 3aXBOPIOBAaHb, MOB'S3aHUX 3 HeCTAayel MeBHUX He3aMiHHUX

PEYOBHH Y OpTraHi3Mi JIIOUHU.

Kio4oBi cs10Ba: rpu6bu, xap4yoBa Ta 6io/10TivyHa LiHHICTh, iIHHOBAIiMHI MeTOAU MPUTOTyBaHHs, Sous-Vide

Formulation of the problem

The relevance of the work. In connection with the
deterioration of the ecological state, it is advisable to
include various biologically active substances (BASs)
or additives (BADs) of animal and plant origin in the
composition of innovative developments in the food
industry and restaurant industry, which bind and
remove from the body radionuclides, toxins,
residues of antimicrobial substances, products of
protein, fat and carbohydrate metabolism.

Improper nutrition, especially in youth, can
lead to weakened health, decreased immune system
function, and reduced ability to cope with external
factors. This can ultimately lead to the development
of chronic illnesses in the digestive, respiratory,
urinary, and other systems. Gastritis, colitis,
cholecystitis, and peptic ulcer disease are not
uncommon in young people as a result of this. In
recent years, obesity has become an increasingly
common problem among young people, which is
associated with reduced physical activity and
consumption of large amounts of food (Pavlotska et
al, 2007). Obesity can lead to the development of
functional cardiovascular and vascular diseases,
liver pathologies, pathological changes in joints and
spine, diabetes, and many other illnesses.

Abnalysis of recent research and  publications. This
problem was studied by such scientists as Kovrov
«Rational Nutrition of Schoolchildren», Kaprelyants
«Functional Products: Trends and Prospects»,
Novozhenov «Dietary Foods», Bogucheva «Food
Preparation Technology», Dotsenko «Dietary
Nutrition», Shidlovskaya «Organoleptic Properties
of Vegetables, Fruits, and Mushrooms».

The aim of the work is to study the impro-
vement of the recipe composition and techno-
logical process of producing dishes with baked
vegetables, fruits, and mushrooms.

Methodology. The following products were used:
Potato (DSTU 4506:2005), Carrot (DSTU 7035:2009),
Onion (DSTU 3234-95), Fresh white cabbage (DSTU
7037:2009), Culinary fat (DSTU 4463:2005), Garlic
(DSTU 8033:2015), Peppercorns (DSTU 959-
1:2008), Bay leaf (DSTU 17594-81), Cream butter
(DSTU 4399:2005), Mushrooms (DSTU 7786:2015).

The scientific novelty is that new technologies for
the production of dishes from baked vegetables,
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fruits and mushrooms have been developed, the
recipe composition and technological process for the
production of dishes from baked vegetables, fruits
and mushrooms have been researched.

Research results

The technological properties of vegetables
manifest during the process of preparing them
into semi-finished products, culinary products,
and dishes, and are determined by their type,
nutritional value, and tissue structure
characteristics.

Cooking vegetables for different lengths of
time affects their chemical composition. However,
most vitamins and minerals transfer to the
broth. Using a small amount of water to cook
vegetables has also been found to be effective,
but the vitamins also break down with this
method. Frying vegetables preserves their juices
thanks to the crispy coating, but this method can
make the vegetables too high in calories.

Nowadays, in addition to traditional
methods of preparing vegetables and dishes
from them, such as frying, baking, stewing, and
boiling, new methods of cooking have emerged,
such as steaming, grilling, open-fire cooking,
cooking in a microwave oven, and in a steam
convection oven.

Certainly, these methods differ significantly
from each other and have certain advantages
compared to traditional ones - speed of dish
preparation, more preserved nutrients.

Cooking vegetable dishes using a steam
convection oven is becoming increasingly popular
because they are not only cooked quickly, but
also maintain their shape and have high sensory
characteristics, while not losing vitamins,
minerals, and other important nutrients. The
steam mode ensures even cooking of vegetables,
preserves their color and texture.

Not only whole potatoes and root vege-
tables can be cooked using steam ovens, but also
sliced vegetables for salads, vinaigrettes, and
side dishes. This excludes the possibility of
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repeated microbiological contamination. For
boiling, perforated GN1/1 containers with a
height of 65 mm are used, and the optimal mode
is steam cooking. The temperature mode is
chosen depending on the type of vegetables. For
vegetables with a delicate structure, a lower
temperature is better (for example, 80 °C for
asparagus), while for root vegetables, a higher
temperature is preferable (110...130 °C).

To improve the technology of cooking
vegetable dishes, one of the types of innovative
cooking methods - Sous-Vide - was chosen,
which is not inferior to the traditional method of
cooking food with steam. This method is
characterized by vacuum sealing the product
and subjecting it to traditional thermal proces-
sing at a temperature below 100°C (Lobo, Patil
et al, 2010). Vacuum sealing the product in a
polyethylene bag prevents valuable nutrients
from entering the broth through osmosis, unlike
the conventional cooking method (Grzegorz
Kosewski et al.,, 2018).

Sous vide cooking differs from traditional
cooking methods in two main ways: raw
products are vacuum-sealed in heat-resistant
food-grade plastic bags, and the food is cooked
using precisely controlled heating (Kathuria,
2022).

Vacuum sealing has several advantages: it
allows for effective transfer of heat from water
(or steam) to food (Onyeaka et al, 2022);
increases the shelf life of food products,
reducing the risk of recontamination during
storage; it suppresses off-flavors from oxidation
and prevents evaporation of volatile flavor and
moisture during cooking (Church & Parsons,
2000); and reduces the growth of aerobic
bacteria - leading to especially flavorful and
nutritious food.

Precise temperature control has more
advantages for chefs than vacuum sealing: it
provides almost perfect reproducibility and
allows for better control of food readiness than
traditional cooking methods (Baldwin, 2012).

Despite the high cost of equipment, the
Sous-Vide method has become widely used
among restaurant industry professionals.
Taking into account the above, it can be
concluded that the Sous-Vide method is an
optimal option for cooking vegetable dishes.

Potatoes are a fairly valuable product that
contains a large amount of protein, starch, fats,
and other nutrients. During long-term storage
(up to a year), potatoes lose all their beneficial
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properties and only starch remains. During
10 months of storage, solanine accumulates in
potatoes - this is a toxin that can cause
poisoning, and it is contained in the stem, leaves,
and skin. A large amount of toxin is found in
damaged potatoes, as well as in green areas.

Mushrooms, due to their unique chemical
composition, are a popular and original food
product. Their high protein content, the
presence of free amino acids and extractive
substances contribute to the use of mushrooms
in the preparation of soups, as well as various
sauces and side dishes. Consuming mushroom
products is able to compensate for the
deficiency of animal products in the diet, which
is particularly relevant when following a
vegetarian diet (Simahina, 2008). When
comparing potatoes with mushrooms, one
advantage is the content of about 20 types of
amino acids, including essential ones. The
substances contained in mushrooms can be
considered as the building material of protein.

The lipid content in different strains of
mushrooms ranges from 1.4 to 4.8 %. Scientific
studies have shown that raw mushroom fat
contains all classes of lipid components: free
fatty acids, mono-, di-, and triglycerides, sterols,
esters, and phospholipids. Palmitic, stearic,
oleic, and linoleic acids constitute a larger
portion of the fatty acids (Gnitsevych &
Chekhova, 2017).

The content of carbohydrates in the
fruiting bodies of mushrooms is significantly
lower compared to nitrogenous compounds,
which fundamentally distinguishes mushrooms
from plants, where the opposite ratio is
observed. Sugars such as glucose, fructose,
trehalose, and lactose dominate among
carbohydrates, while sugar alcohol such as
mannitol and polysaccharides such as glycogen,
cellulose, and chitin are also present.

Mushrooms contain B-group vitamins,
which promote skin preservation and
strengthen the nervous system. Mushrooms
also contain iron, which promotes the
absorption of B-group vitamins.

To justify the use of mushrooms in
vegetable dishes technology, it is necessary to
study the chemical composition, organoleptic,
and structural-mechanical indicators of selected
vegetables instead of potatoes.

A comparative description of the chemical
composition of potatoes and mushrooms is
given in Table 1.
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Table 1

Comparative characterization of the chemical composition

of potatoes and mushrooms

Name Potato B0
(button mushrooms)
Proteins, g 2 45
Fats, g 0.4 0.1
Carbohydrates, g 16.3 3.5
Mineral substances, mg

K 568 447
Ca 10 18
Mg 23 9

P 58 120
Fe 0.9 0.4

Vitamins, mg.

Beta-carotene 0.02 0.01
B1 0.1 0.09
B2 0.07 0.49
PP 1.3 3.8
C 20 7

From the data in Table 1, it can be seen
that mushrooms contain a higher amount of
proteins and a lower amount of fats and
carbohydrates compared to potatoes. There-
fore, replacing potatoes with mushrooms in

vegetable dishes technology is reasonable.
The organoleptic and structural-mechanical
indicators of potatoes and mushrooms
are presented in Table 2.

Table 2
Organoleptic and structural-mechanical indicators
of potatoes and mushrooms after heat treatment
Indi Mushrooms (button
ndicator name Potatoes
mushrooms)

Appearance Round shape, with skin, clean White stem and cap,

and undamaged undamaged
Crispiness Depends on the variety Not present
Structural-mechanical May become deformed when Elastic, maintain their shape
properties boiled well
Color May change when cooked with White

other vegetables
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[t should be noted that button mushrooms
are grown artificially and therefore do not
contain harmful substances, including poiso-
nous substances that can lead to fatal
consequences.

Therefore, by comparing the chemical
composition, organoleptic and structural-
mechanical indicators of potatoes and
mushrooms, it is possible to determine their
increased nutritional and biological value, as
well as improved indicators after heat
treatment of mushroom raw materials.
Mushrooms contain sufficient amounts of
protein, making them a recommended food for
people who follow a vegetarian diet.

The recipe «Vegetable stew with potatoes»
was chosen as a prototype, which includes:
potatoes, carrots, onions, white cabbage, cream
butter, cooking fat, and spices (Dotsiak, 1998).
The modification of the dish involves replacing
potatoes with mushroom raw materials (button
mushrooms) and using an innovative cooking
method - Sous vide, as opposed to the one
indicated in the prototype (simmering and
stewing).

The comparative characteristics of the
technological maps of the prototype dish
«Vegetable stew with potatoes» and the
developed dish «Vegetable stew with
mushrooms» are presented in Table 3.

Table 3

The comparative characteristics of the technological maps of the prototype dish
«Vegetable stew with potatoes»

T Control Sample
ypes of : Types of :
No. instedicns Per 1 serving, g inotedionts Per 1 serving, g
Gross Net Gross Net
1 Mushrooms B ) Mushrooms 125 50
(button mushrooms) (button mushrooms)
2 | Potatoes 67 50 Potatoes = -
3 | Carrots 40 27 Carrots 40 27
4 | Onion (bulb onion) 30 15 Onion (bulb onion) 30 15
5 | Fresh white cabbage 30 27 Fresh white cabbage 30 27
6 | Cooking fat 10 10 Cooking fat 10 10
7 | Garlic 1 08 Garlic 1 08
8 | Peppercorns 0.05 0.05 Peppercorns 0.05 0.05
9 | Bay leaf 0.02 0.02 Bay leaf 0.02 0.02
10 | Butter 5 5 Butter 5 5
11 | Sauce No. 863 - 75 Sauce No. 863 - 75
12 | Weight of ragout - 100 Weight of ragout - 100
Yield - 180 Yield - 180

The cooking technology for the developed
dish «Vegetable stew with mushrooms» involves
the following technological operations: mecha-
nical culinary processing; cutting; vacuuming
(mushrooms, roots, cabbage); cooking using the
Sous vide method at a temperature of 85 °C for
45 minutes; sautéing the onion; mixing all
vegetable components; baking in a convection
oven (to form a crust) at a temperature of
165...170 °C for 3...5 minutes; preparation for
sale and serving of the finished dish.

The technological scheme for preparing
the developed dish «Vegetable stew with
mushrooms» is shown in Figure 1.
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To justify the feasibility of replacing the
vegetable raw materials and cooking method, an
organoleptic evaluation of the prototype dish
and the developed dish was conducted. The
results of the sensory evaluation are presented
in the form of a diagram (Figure 2).

From the presented sensory profile, it can
be seen that the developed dish has higher
sensory characteristics than the prototype dish.

Based on the developed technological
cards, the nutritional and biological value of the
dishes was calculated (Table 4).
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White
cabbage

Bulb onion

MCP

¥

Cutting

¥

¥

Vacuum sealing
[separately]

Sautéing:

t=135..140"C;
t=(2..5)-60c

b

Cooking using the
sous vide method:
t=85"°C,
T=45-60¢

+

Unpacking

SFP Vegetables prepared
with Sous vide cooking
method

Adding

v

F )

Crushed
garlic, spices

¥

Baking in a convection oven:
t=165..170°C: t=(3..51-60¢c

¥

Preparation for sale

Butter, herbs

¥

mushrooms»

Finished dish: «Vegetable ragout with

Fig. 1. Technological scheme for preparing the developed dish «Vegetable ragout with mushrooms»

=4=Developed dish
==Prototype dish

Appearance
5

, Texture

Fig. 2. Organoleptic profile of the prototype dish and the developed dish
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Nutritional and biological value

of the prototype dish and the developed dish per 100 g

Table 4

Comparing two dishes
Daily Vegetabl(e1 ragout with ‘Sfegeta.l()ile rago}?t with
Indicatos requite . stewed potatoes Cous vide mushrooms
ontent ontent
ment Integral Integral
per 100 g 0 per 100 g 0
score, % score, %
of product of product
Proteins, g 55 1.9 116 43 16.1
Fats, g 56 45 105 35 6.2
Carbohydrates, g 320 106 5.1 8 25
including non-starch
i 20 6.5 32.5 7 35
polysaccharides, g
Caloric value, keal 2450 292.1 11.9 265.1 10.8
Vitamins, mg
E 15 12 8 15 10
B: 14 0.05 35 0.08 5.7
B> 16 0.05 3.1 0.08 5
C 80 8 10 8.5 10.6
Mineral substances, mg
Iron 15 08 5.3 1 6.6
Potassium 2000 306 153 450 22.5
Calcium 1000 38 3.8 91 9.1
Silicon 25 6.2 248 7.1 28.4
Magnesium 400 7 6.75 30 7.5
Manganese 3 0.282 9.4 0.421 14
Copper 1 0.154 15.4 0.212 212
Phosphorus 800 65 8.1 83 10.3
Zinc 12 0.64 5.3 0.75 6.25

The developed dish is characterized by a
high content of vitamin E (1.5 mg/100g in the
experimental samples).

All samples of the developed dish have a
significant content of minerals, namely potas-
sium (450 mg/100 g in the samples), silicon
(7.1 mg/100 g), and copper (0.212 mg/100 g).
Consuming this dish provides an average of

115

22.5% of the daily requirement for potassium,
28.4 % for silicon, and 21.2 % for copper.

The quality and safety of the dish were
checked according to the standard
DSP 4.4.5.078-2001, and moreover, artificially
grown mushrooms, which are safe for
consumption, were used in the preparation.
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From the information presented above, it
can be stated that the developed dish
«Vegetable ragout with mushrooms» prepared
by the Sous vide method retains its structural
and mechanical properties (preserved slice
shape), as well as has lower calorie content and
increased content of micro- and macronut-
rients. As a result, we have a more balanced
vegetable dish that is made in accordance with
quality requirements and approved standards.

Conclusions

In this work, dishes made from vegetables,
fruits, and mushrooms were developed, and the
technological process and recipe of known

energy value of the product, allowing it to be
enriched with vitamins and minerals essential
for the proper growth and development of the
human body. By enriching dishes with plant
proteins, it is possible to improve people's diets
and prevent the development of diseases
associated with a lack of certain essential
nutrients in the human body.

Based on the results of sensory evaluation,
it can be concluded that the addition of
mushrooms improved the taste, aroma, texture,
and color of the dishes.

As a result of this work, it was determined
that enriching dishes with vegetables, fruits, and
mushrooms is a promising approach as they can

retain beneficial nutrients. This can help
normalize the population's diet and expand the
variety of dishes.

dishes were improved.
Introducing mushrooms instead of
potatoes contributes to a reduction in the
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