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instinctive behavior, cooperation, etc.). The genetic determination of the anatomical and physiological features of
neuronal systems determines the properties of the higher nervous activity of a person, including the construction
of strategies and tactics of social behavior, the desire for power or its absence. Thus, the initial material basis of
leadership is laid during the formation of the zygote, and in subsequent periods of ontogenesis it is supplemented
by the synergistic action of other determinants. The status of a leader stimulates the activity of the dopaminergic
system, which plays a role in the formation of social ranking and determining the individual’s place in the collective
community. Experiencing defeat in the competition for power changes the secretory activity of the serotonergic and
noradrenergic systems. The formation of dependence on social status and power is determined not only neuronally,
but also hormonally. Increased motivation for high places in the hierarchy is determined by the concentration of
testosterone, dominant individuals are distinguished by a high degree of reactivity and significant stress resistance.
A decrease in social rank causes the development of long-term stress mechanisms, activation of the hypothalamic-
pituitary-adrenal system, and modulation of the dopaminergic function. This can provoke the development of
psycho-emotional and psychiatric disorders. «Subordinate» individuals have a different type of higher nervous
activity and manifestation of physiological reactions — a relatively low degree of reactivity, insignificant stress
resistance. Human society is a structure with a genetically determined tendency to form hierarchical formations,
social dominance and subjugation. Knowledge of the biological bases of leadership and social ranking will help in
creating optimal principles of political management.
Key words: man, society, power, leadership, hierarchy.
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The research focuses on the study and analysis of recent scientific research demonstrating alpha-tocopherol
acetate (vitamin E) used to reduce pathological changes caused by the toxic heavy metal cadmium (Cd). It causes
hyperproduction of reactive oxygen species and associated oxidative stress (0S), leading to diseases such as multiple
sclerosis, cardiovascular, oncological, neurodystrophic and many others. Developmental and reproductive disorders,
malformations, kidney, liver, vascular dysfunction, etc, are observed. The use of natural compounds with antioxidant
properties to reduce the critical role of OS in Cd toxicity has been studied extensively. It is the natural biologically
active components that enter the body with food that are promising and promising.

Vitamin E is considered a powerful antioxidant. It protects cell membranes from oxidation, neutralises the effects
of free radicals, resists ageing, and promotes recovery at the cellular level.

It provides a huge number of functions in the body, including protection of cell membranes from damage caused
by oxidation processes (antioxidant effect), oxygen saturation of cells (antihypoxic effect), tissue resistance to oxygen
starvation and influence on cellular respiration, reducing the level of bad cholesterol in the blood and preventing
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cancer, heart and vascular diseases, collagen synthesis in the bone system, protein production in smooth and skeletal
muscles, as well as the formation of the gastrointestinal mucosa, placenta, liver enzymes, gonadotropic hormones,
strengthening the immune system, etc. Modern scientific knowledge allows us to more actively offer vitamin E as an

antioxidant food supplement.

Key words: cadmium, toxic effect, oxidative stress, alpha tocopherol acetate, preventive and therapeutic effects.

Connection of the publication with planned
research works.

This work is a fragment of the research work of the
Department of Fundamental Disciplines: «Development
and morpho-functional state of organs and tissues
of experimental animals and humans in normal and
ontogeny under the influence of external factors», state
registration number 0111U009598.

Introduction.

Rapid urbanisation and industrialisation have led to
the problem of environmental pollution by cadmium
(Cd), which is a highly toxic heavy metal (HM) and has
no known physiological function in the body [1, 2].
This metal is characterised by a long half-life (up to 30
years), which contributes to its accumulation in the cells
and organs of living organisms, where it often causes
irreversible severe damage [3, 4]. Hyperproduction
of reactive oxygen species (ROS) and associated
Cd-induced oxidative stress (OS) are the leading
mechanisms of intoxication. OS causes the destruction
of regulatory mechanisms of the epigenome: changes in
the expression of non-coding RNAs, histone dysfunction,
acetylation, methylation, phosphorylation, nitration,
ribosylation, and glycosylation [5, 6, 7]. Taken together,
this leads to diseases such as multiple sclerosis,
cardiovascular, oncological, neurodystrophic and many
others. Developmental and reproductive disorders,
malformations, kidney and liver dysfunction, etc, are
observed [8, 9].

To reduce the toxic effects, chelation therapy
is widely used, in which chelators are artificial
transport molecules that block HMs, leading to their
sequestration for subsequent removal, mainly through
the kidneys. There are different chelators with different
binding capacities. Those used in Cd poisoning include
ethylenediaminetetraacetic acid (EDTA), penicillamine
(DPA), dimercaprol (BAL), etc. However, their use
against Cd intoxication faces various problems, among
which the increase in Cd load on the kidneys and
competition of chelators with albumin, macroglobulin
and metallotheonin are particularly evident [10, 11].

One of the most promising and potent strategies to
reduce the critical role of OS in Cd toxicity is using natural
compounds with antioxidant properties [12]. Natural
biological active substances with such effects reduce the
negative impact of Cd to varying degrees. Antioxidants
can act directly by neutralising ROS or indirectly by
regulating endogenous antioxidant defence, inhibiting
ROS production [13].

This review focuses on recent studies demonstrating
the use of alpha-tocopherol acetate to reduce Cd-
induced pathological changes [14].

The aim of the study.

To analyse modern scientific data on the therapeutic
potential of tocopherol bioactive properties in Cd-
induced OS.

Object and research methods.

Analysis of modern foreign experimental and clinical
studies.

Main part.

Vitamin E is a term that combines tocopherols and
tocotrienols, of which only a-tocopherol is a vitamin
E that meets human requirements. It is a fat-soluble
vitamin, the most significant amount of which is found in
fats. Vegetable oils and oilseeds are rich sources of this
substance. In nature, it can be found in large quantities
in vegetable oils (sunflower, olive, peanut), nuts, green
leafy vegetables, sunflower seeds, spinach, almonds,
asparagus, avocados, kale and broccoli. A lot of vitamin
E is found in chicken eggs and vegetables (cabbage,
carrots, celery, etc.). But its most considerable amount
is found in the mass of wheat germ. Once it enters our
body with food, it does not accumulate and is easily ex-
creted in the bile, so it is important to regularly include
foods high in it in your diet. The need for it is the same
for men and women. Vegetable oil is the main supplier
of this oxidant, so it does not harm the body, as some nu-
tritionists sometimes claim. Whenever possible, animal
rather than vegetable fats should be excluded from the
daily menu. In addition, vegetable oil contains many use-
ful elements, including polyunsaturated fatty acids. It is
necessary to enrich your diet with various oils (flaxseed,
olive, sesame, etc.), and you should also take high-quali-
ty products from a reliable manufacturer [15, 16].

The molecular mechanisms underlying the therapeu-
tic role of vitamin E in age-related macular degeneration
have been investigated, which helps to reduce the risk of
developing age-related eye diseases, including cataracts,
while a balanced diet rich in foods high in vitamin E is
useful for maintaining vision in people with prolonged
visual stress (working at a computer, low light, reading,
driving). This component is considered to be a powerful
antioxidant: it protects cell membranes from oxidation,
neutralises the effects of free radicals, resists ageing and
helps the body to recover at the cellular level [17, 18,
19].

Vitamin E is present in all cells and is responsible for
the primary protection of cells against lipid peroxidation.
In addition to its potent antioxidant properties against
ROS production, it has an immunostimulating effect.
It normalises signal transduction and gene expression
to protect the body against cancer, cardiovascular and
neurodegenerative diseases. Vitamin E provides a huge
number of functions in the body, including protection
of cell membranes from damage caused by oxidation
processes (antioxidant effect), oxygen saturation of cells
(antihypoxant effect), tissue resistance to oxygen depri-
vation and influence on cellular respiration, reduction
of bad cholesterol levels in the blood and cancer pre-
vention, heart and vascular diseases, collagen synthesis
in the bone system, protein production in smooth and
skeletal muscles, as well as the formation of the gastro-
intestinal mucosa, placenta, liver enzymes, gonadotrop-
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ic hormones, prevention of cell membrane phospholipid
destruction, etc [20, 21].

Although vitamin E deficiency is rare, its supplemen-
tation significantly increases not only the immune func-
tions of the body but also improves the condition of the
organism exposed to OS. The effect of vitamin E supple-
mentation on Cd-induced stress has been documented
in various aquatic and terrestrial model systems. Since
aquatic animals are more susceptible to Cd accumula-
tion than terrestrial animals, it is necessary to eliminate
Cd exposure in fish farms by any adequate method. The
addition of vitamin E (20 1U/kg on day 4 after CdCI2 ad-
ministration) to the fish diet significantly improved their
condition, decreased Cd content in blood and tissues,
stabilised damaged organs and developed a protective
antioxidant system [22].

The use of Cd (a single intraperitoneal injection of 0.4
mg/kg body weight of CdCI2 for 30 days) caused an in-
crease in the production of ROS and OS in cells, changed
haematological and biochemical parameters, increased
plasma creatinine, MDA, ALT, AST, ALP and AMP, and de-
creased the activity of GPx, CAT, GP, GST and SOD in rats.
A single subcutaneous injection of 20 1U/kg body weight
of vitamin E for 30 days positively affected haemato-
logical parameters and antioxidant system components
under the influence of Cd [23, 24].

Tissue toxicity and damage due to Cd-mediated ox-
idative stress have also been detected in terrestrial an-
imal models. Hepatic toxicity in rats and mice exposed
to Cd (CdCI2 at a dose of 5 mg/kg body weight for 28
days) was demonstrated by a decrease in liver weight,
histological changes, increased Cd content in this organ
and OS, increased serum ALT and AST concentrations,
severe hepatocellular necrosis, hepatocyte rupture and
disorganisation of hepatic strands. Administration of vi-
tamin E (100 mg/kg body weight or 50 IU/kg) improved
the biochemical and histopathological changes caused
by Cd by inhibiting OS [25]. Vitamin E supplementation
(20 mg/kg b.w., 100 mg/kg b.w., 250 mg/kg b.w., or 40
and 400 mg/kg b.w.) to Cd-exposed rats helped protect
the kidneys from functional damage and normalise renal
function, inhibit renal cell apoptosis, and protect the kid-
neys from OS by enhancing the antioxidant defence sys-
tem [25, 26].

Vitamin E is essential for everyone, regardless of oc-
cupation, gender or age. It is not for nothing that it is
called the most important element for youth and beau-
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ty. There are various reports on the general use of vita-
min E for health. It plays an important role in women’s
health, ensures and prolongs fertility (conception, ges-
tation, childbirth), and delays the onset of menopause.
Many studies have shown the importance of vitamin
E in all reproductive processes, such as miscarriages,
preterm birth, pre-eclampsia and intrauterine growth
retardation, which can be caused by a lack of vitamin
E during pregnancy. However, even though vitamin E is
recognised as essential for reproduction, its beneficial
effects on female fertility, gynaecological health and dis-
eases of the reproductive system are still poorly under-
stood [27, 28, 29].

Another unpleasant factor caused by a deficiency
of tocopherol in the body is the development of osteo-
porosis in women. Vitamin E helps to improve collagen
synthesis in the bone system. The required amount of
tocopherol, which women take in the form of a phar-
macy drug, maintains bone elasticity, increases bone
density and is the most effective means of preventing
osteoporosis today. Vitamin E can prevent osteoporosis
by regulating the total number of bone cells, possibly by
regulating autophagy and apoptosis. It is also essential
for blood clotting, myocardial and nervous tissue func-
tion, strengthening capillary walls, and protecting blood
cells (red and white blood cells, especially lymphocytes),
which helps to improve oxygen saturation and overall
protective function against toxicants such as Cd [30].

The key to human health and well-being is a varied
diet and a balanced diet rich in vitamins, minerals and
other components [31, 32].

Conclusions.

1. Tocopherol reduces tissue toxicity and damage to
various body structures under Cd-mediated oxidative
stress.

2. Intake of vitamin E as a dietary antioxidant and a
medicinal product has a positive effect on human health
in general, enhancing the protective functions of the
body, and is also an effective antitoxicant, improves col-
lagen synthesis in the bone system, prevents osteoporo-
sis, improves fertility, has a positive effect on cells of the
kidneys, liver, blood vessels, nervous system, sensory
organs, etc.

Prospects for further research.

Further research is aimed at identifying other com-
pounds capable of reducing Cd-induced oxidative stress.

OcmpoecoKa C. C., u4ko €. H., A2apkoe C. ®., KpuxcaHoscokuii l. 4.,
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JlocnioxeHHs 30cepedmeHo HA 8UBYEHHI i AHAI3I HEOAaBHIX HAYKOBUX 0O0CMiOH(eHb, W0 O0eMOHCMpPYyomeo
BUKOPUCMAHHA asbgha mokogepon auemamy (8imamiHy €) 049 3MeHWEeHHA namoso2iyHUX 3MiH, 8UKAUKAHUX
MOKCUYHUM 8AXKUM mMemasiom Kaomiem (Cd). BiH 8UKAUKAE 2ineprnpodyKyito aKMUBHUX hopM KUCH!O i nos'a3aHuli
3 yum okucHuli cmpec (OC), wo, 8 ceoro Yepay, Npu3eodumMs 00 BUHUKHEHHSA 30X80PHBAHb, MAKUX AK PO3CiAHUl
CKnepos, cepyeso-cyOUHHI, OHKO/02iYHI, HelipooucmpoiuHi i 6aeameox iHwux. Criocmepi2atomoscs MopyuweHHs
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pO38UMKY | PO3MHOMEHHS, BUHUKHEHHSA 800 pPO38UMKY, OUCGYHKYiA HUPOK, NeYiHKU, CyOUH mou,0. 3aCmMoCcy8aHHSA
HamMypanbHUX CriosayK 3 GHMUOKCUOAHMHUMU 8/10CMU8oCcmMAmMU 0418 3MeHWeHHSA Kpumu4Hoi posi OC 8 moKcu4Hocmi
Cd npucesayyemoeca Hemano pobim. Came npupodHi 6iono2iyHO GKMUBHI KOMMOHeHMuU, Wo nompanasaomes 8
0p2aHi3M 3 iHero € nepcriekKmusHUMU | 6azamoobiugaroyumu.

BimamiH € 88a#aEMbCA NOMYHHUM QGHMUOKCUOGHMOM: Cry2y€e 074 3axXucmy KAiMmuHHUX MeMOpaH 8id
OKUCnEeHHSA, Helimpani3ye 0ito 8inbHUX PAOUKAAI8, MPOMUCMOoimb CMApIHHIO i CIPUSE 8IOHOB/IEHHIO OP2aHI3MY HA
KAIMUHHOMY Pi6Hi.

BiH 3abe3neyye genuyesHy KinbKicmoe yHKYil 8 opeaHiami, 8 momy 4ucni, 30Xucm KAimuHHUX MembpaH 8io0
MOWKOOMEHb, BUK/AUKAHUX MPOUECaMU OKUC/AEHHA (aHMuoKcudaHmMHuli epekm), HACUYEHHS KAIMUH KUCHeMm
(aHmMueinokcaHmHul epekm), cmilikicmoe MKAHUH 00 KUCHEB020 20/100Y8AHHA Ma 8MAU8 HA KAIMUHHE OUXAHHS,
3HUMCEeHHSA PiBHA WKIO/UBO20 X0AeCmepUHy 8 Kposi ma rnpoginakmuKy paKy, 30X80pH08aAHb cepys i CyOuH, CUHmMe3
KonazeHy 8 Kicmkoeili cucmemi, supobneHHa b6inKa 8 27a0KUX i CKenemHux M’A3aX, a MAKOX (hOPMyS8aHHA
€/1U3080i 0O0/I0HKU WITYHKOBO-KUWKOB020 MPAKMY, MnaAayeHmu, pepMmeHmis neviHku, 20Ha00MpPOHUX 20PMOHis,
YKpinneHHa imyHimemy mouwjo. Cy4acHi HayKogi 3HaHHA 00380a710mb binblW AKMUBHO MPONoHy8amu simamiH € AK

aHMUOKCUOAHMHY Xap4yosy 006a8Ky.

Knrouosi cnoea: kadmili, okucHuli cmpec, simamiH €, npoginakmuyHi ma nikysanbHi epekmu.

3B’A30K ny6aikauii 3 nnaHoBMMKM HayKoBO-goCNig-
HUMU poboTamu.

[aHa poboTa € ¢pparmeHtom HAOP kadegpu dyHaa-
MEHTaNIbHUX AUcumMnAiH: «Po3BUTOK i Mopdo-dyHKLUi-
OHA/NbHWI CTaH OPraHiB i TKAHWH eKCnepuMeHTaIbHUX
TBapuH i Ntogel B HOPMI, B OHTOreHesi nig, BM/MBOM
30BHILWHIX (aKTopiB», HOMEp Aep’KaBHOI peecTpauii
0111U009598.

Bcryn.

LWBumaka ypbaHisauia Ta iHgycTpianisauis npusenu
40 npobnemu 3abpygHEHHA HABKOMULIHBOTO cepeno-
Buwa Kaamiem (Cd), AKMIA € OyKe TOKCUYHMM BarKKUM
meTanom (BM) Ta He mae KoAHoi BigomoT disionoriyHoi
dyHKUji B opraHismi [1, 2]. na uboro metany xapaKkrep-
HUI TpmuBanuit (oo 30 pokis) nepiog HaniBpo3nagy, Wo
CMPUAE HAKOMMUYBaHHI B KNITMHAX Ta OpraHax *KMBUX
OpraHiamie, ge BiH 4aCTO BUK/AWKAE CEPMO3HIi He3BO-
POTHI ylWwKoaxKeHHs [3, 4]. TinepnpoAyKuia akTUBHUX
dopm KucHio (APK) i nos’asaHuii 3 HUM Cd-iHayKoBa-
HUI oKMcHUI cTpec (OC), € NpoBiAHMMKN MexaHi3MaMu
iHTOKcMKauii. OC BMKAWKAE PYMHYBAHHA PErynaTopHMx
MeXaHi3MiB enireHomy: 3MiHy eKcnpecii HeKoayrumnx
PHK, nopylweHHa &yHKLIi ricToHiB, npouecis aueTuay-
BaHHA, MeTUNtoBaHHA, ocPoputoBaHHA, HITPOBAHHA,
pub0o3unnyBaHHsA, rikosuayeaHHs [5, 6, 7]. Y cykynHoc-
Ti Le NpM3BOAUTL A0 BUHMKHEHHA 3aXBOPIOBAHb, TaKMX
AK PO3CIAHMI CKNepos, CepueBO-CYyANHHI, OHKOOTIYHI,
HelpoaucTpodiuHi Ta 6arato iHwKMX. CnoctepiratoTbea
NOPYLUEHHA PO3BUTKY i PO3MHOMEHHSA, Bagu PO3BUTKY,
OVCOYHKLIA HUPOK, NeviHku Towo [8, 9].

[OnAa 3MeHLWeHHA TOKCUYHOI Aji LWMPOKO BUKOPUCTO-
BYETbCS XenaTopHa Tepanis, B AKil xenatopu npeacras-
NAOTb COBOIO LWTYYHI TPAHCMOPTHI MONEKYAN, WO BNOKY-
toTb BM, npu3Boaaum fo ix cekBecTpaLii 414 HAaCTYMHOro
BUAANIEHUA, B OCHOBHOMY, Yepe3 HUPKK. ICHYIOTb pPi3Hi
XenaTtopu 3 pi3HO0 3B’A3yH0Y0I0 34aTHICTHO. Ti, L0 BUKO-
PUCTOBYIOTLCA MPW OTPYEHHI Cd, BKAOYAIOTb eTUNEHA)-
amiHTeTpayKcycHy Kucnoty (EATA), neHiumnamin (ADA),
aAnmepkanpon (aHTMBpUTaHCbKU ntoismT (BAJT) Towo.
OpHakK ix 3acTocyBaHHA NPOTH iHTOKcUKaLii Cd CTUKaETb-
€A 3 pisHUMM Npobemamu, cepes AKUX 0CObMBO BUAB-
NAeTbcA 36iNbleHHA HaBaHTaXKeHHA Cd Ha HUPKM | KOH-
KYPEeHLisi XxenaTopiB 3 aibbymiHOM, MakpornobyiiHom i
meTanoTteoHeiHom [10, 11].

OpaHieto 3 Hambinbw nepcrnekTUBHUX | Haratoobi-
LAOYMX CTpaTerii 3HWMKEHHA KpuTuyHoi poni OC B
ToKcuyHocTi Cd € 3acTocyBaHHA HaTypasibHUX CMONYK
3 aHTUOKCUAAHTHUMKM BnactueocTamu [12]. MpupoaHi
6ioN1oriYHi aKTMBHI PeYoBMHU, WO MatoTb Taki edeKTy,

Pi3HOIO MiPO 3MEeHLYIOTb HeraTuBHuI Bnaue Cd. AH-
TUOKCUIAHTU MOXKYTb LiATU Hanpsamy, HeuTpanisyouun
ADK, abo nobiyHo, peryntooynm eHAoreHHU aHTUOKCH-
OAHTHWUI 3aXUCT, LLLO TAaKOXK iHribye npoaykuito APK [13].

B ubomy ornaai 3ocepearKeHo yBary Ha HeaBHix 40-
CNiAMKEHHAX, WO AEMOHCTPYOTb BUKOPUCTAHHA anbda
TOKOpepon auetaty A8 3MEHLIEeHHA NaToNoriYHUX
3MiH, BUKAUKaHux Cd [14].

MeTa gocnigKeHHs.

AHani3yBaHHA CY4aCHMX HAYKOBUX JAHMUX LWOAO NiKy-
Ba/IbHOro noTeHLiany 6i0aKTUBHWUX BAACTUBOCTEN TOKO-
depony npu Cd-iHaykoBaHomy OC.

O6’eKT i meTOaM AOCNiAXKEHHA.

AHani3 cy4acHUX iHO3EMHUX eKCnepuMeHTaNbHUX Ta
KNiHIYHNX AOCNiAXKEHD.

OcCHOBHa YacTuHa.

BitamiH € — ue TepmiH, Wwo ob6’eaHye Tokodbeponu i
TOKOTPIEHO/M, 3 IKUX TiNIbKKU a-TOKOPepon ABAA€E coboto
BiTaMiH €, WO BigNOBIgaE BUMOram AoanHu. Lle xumpo-
PO3UYMHHWI BiTaMiH, HalbinbLIa KiNIbKICTb AKOTO MiCTUTb-
cA came B upax. baratumn gxkepenamu uiei pevyosu-
HW € POCAMHHI Macna i MacinYHi KynbTypu. Y npupogi
1oro B BinblWili KiNbKOCTi MOXKHa 3HAUTU B POC/IMHHUX
Macnax (COHAWHMKOBOMY, O/IMBKOBOMY, apaxicoBomy),
ropixax, B 3e/IeHUX JIMCTOBMX OBOYAX, B HACIHHI COHALL-
HWKA, B LINWHATI, MiH4ANI, CNapXi, aBOKago, KanycTi
Kasie Ta 6pokoi. baraTo BiTamiHy € MiCTUTbCA B Kypsaunx
AlLAX, B 0BOYax (KanycTa, MOpKBa, cesepa Ta iH). Ane
Moro Halbinblia KiNbKiCTb 3HAXOAUTLCA B Maci 3apOAKiB
nweHunui. MoTpanuBLLM B HAl OpraHiam 3 NpoayKTamu
XapyyBaHHA, BiH HE HAKOMUYYETLCA i N1€IKO BUBOAUTLCA 3
YKOBYY, TOMY Ba*kK/IMBO PEryIAPHO BKAOYATU NPOAYKTH 3
BMCOKMM MOro BMIiCTOM Y CBili pauioH. MoTpeba B Hbomy
O4HAKOBA ANA Y0/0BIKiB Ta KiHOK. POCAMHHE macno €
OCHOBHMM MOCTa4a/lbHUKOM [aHOF0 OKCUAAHTY, TOMY
He LKOAMUTb OPraHiamy, AK iHKO/IM CTBEPAXKYIOTb AeAKi
HyTpULUionorn. I3 LWOAEHHOr0 MEHI 332 MOMJ/IMUBICTIO
NnoTpibHO Bifblue BUKAOYATU TBAPUHHI, @ HE POCAUHHI
Xupu. Kpim TOro, pociiMHHe macio mictutb 6arato Ko-
PUCHUX eNneMeHTIB, BKAKYAOUM MONIHACUYEHI MKUPHI
Kmcnotn. HeobxiaHo 36aravyBati CBill paLioH pisHUMM
Macnamm (NbHAHUM, OZIMBKOBUM, KYHXXYTHMM Ta iH.), a
TAKOX C/lig NpuiMmaTh AKicHi npenapaTtu Big HagiliHoro
BUpOo6HMKa [15, 16].

[JocnigxyBann MonekynAapHi MexaHismu, Lo nexatb
B OCHOBIi TepaneBTUYHOI poni BiTamiHy € npu BiKOBIN
MaKrynoamcTpodii, WO CNPUAE 3HUKEHHIO PUSUKY PO3-
BMTKY BIKOBMX 3aXBOPIOBaHb OYel, B TOMY YUCAi KaTa-
pPaKTM, Npu LbOMy 36a/saHCOBAHWUI paLioH, baraTuit
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NpPoAyKTaMun 3 BUCOKMM BMICTOM BiTaMiHy €, KOPUCHUIA
O1A NigTPUMKM 30pY Y NtoAel 3 TPMBAIMM 30POBUM Ha-
BaHTaXKeHHAM (Mpu poboTi 33 KomN'toTepoMm, HeJoCTaT-
HbOMY OCBIT/IEHHI, YNTAHHI, BOAIHHI TpaHcnopTom). Liei
KOMMOHEHT BBAXKAETbCA MOTYKHUM aHTUOKCUOAHTOM:
CNYTye ANA 3aXUCTY KNITUHHUX MeMOPAH Bif OKUCNEHHS,
HenTpanisye Aito BiNbHUX paauKanis, NPOTUCTOITb CTa-
PiHHIO | CNPUAE BIiAHOBNEHHIO OPraHi3my Ha KAiTUHHOMY
pisHi [17, 18, 19].

BiTamiH € NpucyTHIN y BCiX KNiTUHAX i BignoBigaE 3a
NepBUMHHUN 3aXUCT KAITUH Big, NEPEKUCHOro OKWUCNEH-
HA ninigis. Y AONOBHEHHI A0 CBOIX CUAbHUX aHTUOKCU-
OAHTHUX BNACTMBOCTEM CTOCOBHO npoaykuii A®K, BiH
Ma€ iMyHOCTUMYANIOOUMIA edekT, HopMmanisye nepegavy
CUTHaNIB i EKCNpecito reHiB A1A 3aXUCTy OpraHiamy Bif
paKy, cepLeBO-CYyANHHUX Ta HeMpoaereHepaTUBHUX 3a-
XBOPIOBaHb. BiTamiH € 3abe3neyye BeNMYe3HYy KilbKicTb
byHKLUIM B OpraHiami, B TOMYy YMCAi, 3aXUCT KAITUHHUX
MeMbpaH Bif, MOLKOAMKEHb, BUKAMKAHUX MpoLEecamu
OKMCNEHHSA (aHTMOKCUAAHTHUI edeKT), HaCUYeHHA KAi-
TUH KUCHEM (@aHTUTINOKCaHTHUI edeKT), CTiNKicTb TKa-
HWUH 00 KMCHEBOTO rONI0AYBAHHA Ta BMJIMB Ha KAITUHHE
OUXaHHA, 3HUXKEHHA pPIiBHA LUKIA/MBOrO XONeCcTepuHy
B KpPOBi Ta NpodiNnakTUKy paKy, 3aXBOptOBaHb cepus i
CYAMH, CUHTE3 KoNareHy B KiCTKOBIN cucTemi, BUpobieH-
HA 6iNKa B I1afeHbKNUX | CKENEeTHUX M'A3aX, @ TaKOX dop-
MYBaHHA C/IM30BOi OOONOHKM  LUYHKOBO-KULLIKOBOFO
TPaKTY, NNALEeHTWN, PepMEHTIB MeYiHKKU, FOHaZOTPOMHUX
rOPMOHIB, 3anobiraHHA pyiHyBaHHA docdoniniagis Kni-
TUHHUX MembpaH Towo [20, 21].

Xoya aediunT BiTamiHy € 3ycTpiyaeTbca pigKo, OAHaK,
Moro goAaBaHHA iCTOTHO MiABULLYE HE TibKM iMYHHI
®YHKUIT opraHiamy, ane i MOKpalye CTaH opraHiamy,
niaaaHoro OC. Bnaue no6aBok 3 BiTamiHoOM € Ha cTpec,
BUKAMKaHMI Cd, 6yn0 3a1l0KyMEHTOBAHO Ha Pi3HMX BOA-
HUX | HA3eMHUX MmoAenbHUX cuctemax. OCKiNbKU BOAHI
TBapUHM BinbWw CXuAbHi A0 HakonuyeHHa Cd nopiBHA-
HO 3 Ha3eMHMMW TBapUHaMMK, HeobXxigHO nikBigyBaTH
Bname Cd Ha puby B pnboBogHMX rocnogapcTeax byab-
AKMM aZleKBaTHUM MeToaoM. [logaBaHHA BiTamiHy € (20
MO/Kr Ha 4-i aeHb nicna sBeaeHHa CdCI2) B pauioH pnb
3HAYHO MOKPALWMIO iX CTaH, NPU3BENIO A0 3HUMKEHHA
BmicTy Cd y KpoBi Ta TKaHMHaX, NPU3BeNo Ao cTabinizauii
NOLUKOOXKEHMX OPraHiB Ta PO3BUTKY 3aXMCHOI aHTUOKCK-
OaHTHOI cucTemu [22].

3actocyBaHHA Cd (ogHOKpaTHa BHYTpilLHbOOYepe-
BMHHA iH'eKuina 0,4 mr/kr macu Tina CdCl2 npotarom 30
[OHIB) BMK/IMKaNo y LypiB npupocTt npoaykKuii A®K, OC
B KNiTMHaX, 3MiHIOBa/I0 remaTo/ioriyHi Ta 6ioximiuHi no-
Ka3HWKK, NigBULLIOBANO pPiBEeHb KpeaTWUHiIHy naasmu,
MAOA, ANT, ACT, 1® i AMK, 3HUKyBasia akTUBHiCcTb GPX,
CAT, GP, GST i SOD. OgHokpatHa iH’eKkuia 20 ME/Kr macu
Tina sBitamiHa € nigwkipHo npotarom 30 AHIB MO3UTUBHO
BM/IMBANA Ha remMaTosIorNiyYHi MOKA3HUKM Ta Ha KOMMNO-
HEHTM aHTMOKCUAAHTHOI cucTemum npu aii Cd [23, 24].

TKaHMHHA TOKCUYHICTb | TMOLIKOAMKEHHA 4epes
Cd-onocepeakoBaHuit OC TakoxK 6yan BuUsB/EHI B
MOAENbHUX CUCTEMAX Ha3eMHMX TBapuH. [ledviHKoBa
TOKCUYHICTb LLYPIiB i MULLEN, Wo nocTpaxkaanu Big, aii Cd
(CdCI2 B f03i 5 mr/Kr macu Tina npoTarom 28 aHis), byna
NPOAEMOHCTPOBAHA 3HWMMKEHHAM Macu MeYiHKu, ricTo-
NOTFYHUMM 3MiHaMK, NigsuueHHAM BmicTy Cd B Lbomy
opraHi Ta OC, nigBueHnMmn KoHueHTpauiamu AT i ACT
Yy CMBOPOTLi. KPOBIi, BaXXKMM renatoLetoNApHUM He-
KPO30M, PO3PMBOM renaToumTiB i Ae30praHisaLieto ne-
YeHKOBUX TAXKiB. BeegeHHs BitTamiHy € (100 mr/Kr macu
Tina abo 50 MO/Kr) nokpaltiysaso 6ioximiyHi Ta rictona-

TONOTiYHI 3MiHW, BMKAMKaHI Cd, 3a paxyHOK iHribyBaHHA
OC [25]. JoaasaHHa BiTamiHy € (20 mr/kr m.T., 100 mr/
Kr M.T., 250 mr/kr m.T. a6o 40 i 400 mr/Kr m.T.) wypam,
niagaHux gii Cd, gonomorano 3axucTUTU HUPKKU Bif
bYHKLIOHaIbHOTO NOLWKOAMKEHHA | HOPManNi3yBaTh HUP-
KOBY QYHKLUO, iHribyBaTM anonTo3 HUPKOBUX KAITWH, 3a-
XUCTUTK HUPKM Big, OC 3a paxyHOK MOCUNEHHA CUCTEMMU
AHTMOKCMAAHTHOrO 3axucTy [25, 26].

BitTamiH € HeobxigHWI BCiM NtoaAM, HE3aNEKHO Big,
poAy 3aHATb, CTaTi i Biky. Moro Hegapma HasnBaloTb Haii-
6iNbW BAaXXMBUM e/1eMEeHTOM A/17 MOMIOAOCTI Ta Kpacwu.
ICHYIOTb Pi3Hi 3BiTM NPO BMKOPUCTAHHA BiTaMiHiB € ansa
300poB’A B Uinomy. BiH Bigirpae BaxnvBy posb B i-
Ho4YoMy 30p0B’T, 3abe3neyye i NPoLOBKYE GepTUIbHY
byHKLi0 (3a4aTTA, BMHOLWYBAHHA, AITOHAPOAMKEHHS),
BiATEPMIHOBYE HaCTaHHA Kaimakcy. barato gocnigreHb
NOKas3a/iv BaXKNMBICTb BiTaMiHy € y BCiX penpoayKTUBHMX
npougecax, Takux AK BUKUAHI, NnepeavacHi poan, npee-
KAaMncia Ta 3aTpMMKa BHYTPiLWHbOYTPOOHOro PO3BUTKY,
AKI MOXKYTb OYTUM BUKAMKAHI HegoniKom BiTamiHy € nig,
yac BariTHocTi. OgHaK, He3BaXakoum Ha Te, WO BiTamiH
€ BM3HAHO HeobxigHMM Ans penpoaykuii, noro 6naaro-
TBOPHWI BNJIMB HA XKiHOYY GepTUNbHICTb, NIHEKONOTIYHE
300pOB’A Ta 3aXBOPHOBAHHA CTAaTEBOI CUCTEMM, OO CUX
nip mano suByeHo [27, 28, 29].

e oauH HenpuemHuii dakTop, obymosneHuii ae-
diumMToM B OpraHiami ToKodpeposy, PO3BUTOK Yy KiHOK
ocTeonoposy. BitamiH € cnpuAe NoOAiNWEHHIO CUMHTE3Y
KoslareHy B KiCTKOBIl cucTemi. HeobxigHa KinbkicTb TO-
Kobepony, AKY XKiHKM NPUAMAIOTb Y BUINALI aNTEYHOTO
npenapaty, 3abe3neyye NigTPUMKY €1aCTUYHOCTI KiCTOK,
NiABULLYE WiNbHICTb KiCTOK i Clyrye cammum epeKTUBHUM
3acobom NpodiNaKTUKM OCTEONOPO3Y HA CbOrOAHILLHIMN
AeHb. BiTamin € 3gaTHMiA 3ano6iraT octeonoposy, pery-
JIOK0YM 3aranbHY KiNbKiCTb KICTKOBUX KNITUH, MOX/IUBO,
3a Aonomoroto perynauii aytodarii Ta anonTosy. BiH He-
06XigHWI TaKoXK ANA 3CigaHHA KpoBi, poboTM MioKapAaa,
HEpPBOBOI TKAHMHM, 3MiLHEHHA CTIHOK Kaninapis, ana
3aXMCTY KNITUH KPOBi (epuUTpouunTiB i nemKouuTiB, oco-
61BO NIMPOLLUTIB), LLLO CNPUAE NONINWEHHIO HACUYEHO-
CTi OpraHi3amy KMCHeM i 3arasibHoi 3aXMCHOT GYyHKUIT Big,
TOKCUKaHTIB, Takmx Ak Cd [30].

3an0rom 340p0B’A | rApHOro CaMoNOYyTTA IOAMHU €
pi3HOMaHITHe XxapyyBaHHA i 36anaHcoOBaHa AieTa, barata
BiTaMiHamMM, MiKpoenemeHTamm Ta iHWUMW KOMMOHEH-
Tamu [31, 32].

BucHoBKM.

1. Tokodepon 3MeHLYe TKAHMHHY TOKCUYHICTb Ta
YLWKOAXKEHHSA Pi3HUX CTPYKTYp opraHiamy npu Cd-onoce-
pefKoBAaHOMY OKMCHOMY CTPECi.

2. Mpuitom BiTamiHy € B AKOCTi AiETUYHOTO aHTUOKCK-
AaHTa Ta MegM4YHOro npenapary, NO3UTUBHO BMJIMBAE Ha
300pOB’A IIOAMHU B LiIOMY, MOCUNIOKOYM 3aXUCHI PYHK-
Lii opraHiamy, a TakoX € ePeKTUBHUM aHTUTOKCMKaH-
TOM, CPUSE NOANIMNLLIEHHIO CUHTE3Y KO/lareHy B KiCTKOBIN
cuctemi, 3anobirae BUHMKHEHHIO OCTEONopo3y, MoKpa-
Wwye depTunbHY OYHKLiO, MO3UTUBHO BMNJIMBAE HA KNIiTU-
HW HUPOK, MEYiHKN, CYyAMH, HEPBOBOI CUCTEMM, OPraHiB
YyTTA TOLLO.

MepcneKkTMBM NOAANbLUUX [OCNIAMKEHD.

Mopanbli AOCNIAKEHHA CNPAMOBAHI Ha BUAB/IEHHA
iHWKX cnonyk, 3gaTtHuUx 3meHwysatn Cd-iHoyKoBaHMM
OKWUCHWM cTpec.
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BN/MB TOKODEPO/TY HA TOKCUYHI BJIACTUBOCTI KAAMIIO (OrNAA IHO3EMHOI NNITEPATYPH)
OctpoBcbKa C. C., inuko €. H., Arapkos C. ®., KpurkaHoBcbKuii 1. [i.,
Xmenb O. C., flaBugeHko l. B., Makapeub M. .

Pestome. [laHe JOCNIAMKEHHA y3ara/bHIOE NOTOYHY CUTYALLitO 3 TOKCMYHICTIO Kaamito (Cd) ANA KOHKpPEeTHMX op-
raHiB-milleHen, KaHLEePOreHHMX Ta HEKAHLLEePOreHHUX PU3MKIB 3 BUKOPUCTAHHAM AIETUYHOIO aHTMOKCMAAHTa ANA
3anobiraHHA Ta NOM’AKLWEHHA MOro TOKCUYHOCTI. B Linomy iHTOKcuKauia Cd aBnse coboto BeNUKe HAaBaHTaXKEHHA
Ha 3aXUCHY aHTUOKCUAAHTHY CMCTEMY OpraHi3my. Y3araabHeHi B Ornagi gaHi € Avwe YaCTUHOK A0CNIAXKEHD, B AKUX
OnucaHo 36epeXkeHHs opraHiamy, KOHKPETHUX opraHesn abo KAiTMHHOT yHKLi, nowKkoaxeHnx Cd. 3Barkatoum Ha
KPUTUYHY posnb OKMcHoro cTpecy (OC) y 3miHax, BUKAMKaHux Cd, BUKOpPUCTaHHA 6e3neYyHOoro Ai€ETMYHOrO aHTUOKCU-
AaHTa, anbda Tokodepon auerTaty (BiTamiHa €), cnig po3rnafaTH AK NEPCNEKTUBHY Tepanito AN 3anobiraHHA Moro
wrigamsum edektam. YcyHeHHA Cd Ta pO3yMiHHA TOro, AK BiH BMJIMBAE Ha KWBI CUCTEMM, CNPUAIOTb PO3PO6 LI HOBUX
cnocobiB 3axMCTy HaceNeHHn Bif MOro TOKCUYHOCTI. Buxogaum 3 uboro, gaHa poboTa, BKAKOYaouM aHanis Aii BiTa-
MiHy € Ha Cd-iHayKoBaHi edekTH, 3 MeToto X MiHiMi3awii B 6inblioCTi TMNiB BionoriYHUX 06’EKTIB, € aKTyaNbHOIO i
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OAHWM 3 aCNEKTIB NPorpamu «3arasibHa cTpaTeris NOM’AKWeHHA HacniaKiB TOKCMUYHUX edekTiB Cd i Moro ameHLweHHA
B NPOAYKTax XxapuyBaHHA». Moganblui AOCNiAKEHHA NPOdINAaKTUYHOIO Ta TePaneBTUYHOTO BUKOPUCTAHHA BITaMiHy
€ y HaceneHHs, Wo nigaaetbca snansy Cd, BUNpaBaaHi, BPaxoByoum Te, WO Ha CbOTrOAHI BiACYTHA TepaneBTUYHO
edeKT1BHa xenaTytoya Tepania 418 LbOro TOKCUYHOro meTasy. LLLo6 Kpalue 3p0o3ymiTi BNAMB Ha 340POB’A NI0ANHM,
HaBOAMTLCA aHasi3 i3 3a3HAYEHHAM MOro KOPUCHWUX BNACTUBOCTEN. BiTamiH € HeobXifHMI BCIM NtOAAM, HE3aIeKHO
BifZ, po4y 3aHATb, CTaTi i BiKy Lie XKMPOPO3UYMHHMI BiTaMiH, MICTUTBLCS B *KUPaX, ONIMHUX KyAbTypax, NPOPOCTKaXx nile-
HULi TOWO. BiH NpUCYTHII y BCiX KNiITUHAX opraHiamy, BiANOBIAA€ 3a iX 3aXMCT Bif, NEPEKMUCHOro OKMUCAEHHA Ainigis,
3abe3neyye NPOTUPAKOBY Ait0, NPOTUAIE Pi3HMM iHPEKLiAM Ta Bipycam, OKpiM aHTMOKCUAAHTHOT Ta aHTUMIKPOBHOT
AKTUBHOCTI, KOPUCHI edeKT ANA 340POB’A BKAOYAIOTb, NPOTU3aNaabHy Aito, aHTUMyTareHes, BiATBOPEHHA penpo-
OYKTUBHOI PYHKLIiT Ta 3anobiraHHs ocTeonoposy.

Kno4oBi cnoBa: Kagmii, TOKCUYHA i, OKUCHUI cTpec, anbda Tokodepon aueTaT, npodinakTUUHI Ta iKyBabHi
edpeKTu.

THE INFLUENCE OF TOCOPHEROL ON THE TOXIC PROPERTIES OF CADMIUM (REVIEW OF FOREIGN LITERATURE)

Ostrovska S. S., Dychko E. N., Agarkov S. F., Kryzhanovskyi I. D., Khmel O. S., Davydenko I. V., Makarets M. F.

Abstract. This study summarizes the current situation of cadmium (Cd) toxicity for specific target organs,
carcinogenic and non-carcinogenic risks using a dietary antioxidant to prevent and mitigate its toxicity. In general,
Cd intoxication represents a great burden on the body’s protective antioxidant system. The data summarized in
the review are only part of the studies that describe the survival of the organism, specific organelles or cellular
function damaged by Cd. Given the critical role of oxidative stress (OS) in Cd-induced changes, the use of a safe
dietary antioxidant, alpha tocopherol acetate (vitamin E), should be considered as a promising therapy to prevent
its deleterious effects. Eliminating Cd and understanding how it affects living systems is helping to develop new ways
to protect the public from its toxicity. Based on this, this work, including the analysis of the effect of vitamin E on
Cd-induced effects, with the aim of minimizing them in most types of biological objects, is relevant and one of the
aspects of the program «General strategy for mitigating the consequences of toxic effects of Cd and its reduction
in foods.» Further research into the prophylactic and therapeutic use of vitamin E in Cd-exposed populations is
warranted given that there is currently no therapeutically effective chelation therapy for this toxic metal. To better
understand the effects on human health, analysis indicating its useful properties.Vitamin E is necessary for all
people, regardless of occupation, gender, and age lipids, provides anticancer effects, counteracts various infections
and viruses, in addition to antioxidant and antimicrobial activity, beneficial health effects include, anti-inflammatory,
antimutagenesis, reproduction of reproductive function and prevention of osteoporosis.

Key words: cadmium, toxic effect, oxidative stress, alpha tocopherol acetate, preventive and therapeutic effects.
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