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Source of Polyunsaturated Fatty Acid and Their Effects on the Human Body

Abstract:

The problem of eating healthy food with high nutritional density as the basis of a complete diet has always
been one of the most relevant in the world. After all, it’s a scientifically proven fact that approximately
70% of human health and the normal functioning of all organs and systems depends on a balanced diet,
in particular, we are also talking about the coordinated work of the immune system with the maintenance
of the homeostasis of the entire body. The relevance of this literary study is determined by the high level
of diseases (digestive organs, cardiovascular system) and disorders of the synthesis of proteins, enzymes
and immunoglobulins caused by insufficient, excessive or irrational use of polyunsaturated fatty acids.
Accordingly, the implementation of theoretical research, which can contribute to the prevention of the
formation of this problem, is expedient. With the use of modern scientific publications, an analysis of
widespread scientometric sources of information was performed in the work using the most current and
most widespread global scientometric databases: Web of Science, Google Scholar, PubMed, like leading
foreign publishing houses: Cell, Medicine, Biochemical pharmacology, Journal of Sports Science and
Medicine, Journal of Lipids, etc. The study object is the metabolic processes in the human body, like the
work of the cellular and humoral links of the immune system for changes caused by the daily consumption
of a sufficient amount of polyunsaturated fatty acids. The purpose of the conducted theoretical research
is to improve the understanding of the significance of the daily intake of polyunsaturated fatty acids with
food, delineation of the most rational for consumption of food products with a high percentage of them,
like, most significantly, a description of their direct impact on the work of the immune system. Materials
are the latest and publicly available works of world scientists in leading and specialized periodicals,
regarding issues of immunological impact, sources and biotechnological aspects of obtaining
polyunsaturated fatty acids using producer microorganisms. The work presents data on medical and
biological studies of the norms recommended by nutritionists for the use of essential fatty acids (4...6%
of the energy ration), needs according to gender (80...150 g/day for men and 65...100 g/day for women),
as well as the effectiveness of additional intake of n-3 acids in various diseases, diet therapy, corrections
of lipid metabolism disorders, etc. By using information sources from world scientometric databases, the
article presents a theoretical analysis of the influence of daily consumption of the amount of
polyunsaturated fatty acids recommended by nutritionists, like the ratio of n-6:n-3 families on the
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processes of oxidative stress, anabolism and catabolism, metabolic flexibility and strength of muscle fibers
in athletes. Described the effect of eicosanoids under the condition of their synthesis in large quantities
on immunological and metabolic processes in the human body is described. An impact analysis was
carried out of arachidonic and docosahexaenoic acids on the neuroprotective properties of the human
brain and the production of a wide range of mediators with a potentially negative impact on its activity
and functioning. Particular attention is paid to alternative sources of obtaining polyunsaturated fatty acids,
including n-6 and n-3, by the method of biotechnological accumulation with the help of biosynthesis
using various biological agents (bacteria, mycelial fungi, microalgae). In particular, the pros and cons of
such promising microorganisms (with/without genome modification) as: Mortierella  alpina,
Thraustochytrium sp, Schizochytrium sp are described. etc.

Keywords: immunity, polyunsaturated fatty acids, n-3, n-6, sources of polyunsaturated fatty acids,
eicosanoids, phagocytosis.
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AokepeAo ITOAIHEHACHYEHUX JKUPHHUX KHCAOT i iX BIIAMB HAa OPraHi3M AFOAUHH

Anoramia:

IIpobaemaruka BKUBAHHSA 3AOPOBO] {ii 3 BUCOKOIO HYTPITHBHOIO IIIIABHICTIO, IK OCHOBU IIOBHOIIIHHOTO
parLiioHy, 3aBKAK OyAd OAHIEFO 3 HAMAKTYAABHIIIIUX Y CBITi. AAKE HAYKOBO AOBEACHHM € TOH (DAKT, IO
pubAusHo 70 % 3A0pOB’ AFOAUHU T2 HOpMaAbHE (DYHKIIIOHYBAHHA YCIX OPIaHIB Ta CHCTEM, 3aACKUTD
BiA 302A2HCOBAHOIO XapUyBaHHA, 30KPEMa MOBA TAKOXK HAC 1 IIPO 3AaTOAKEHY POOOTY IMyHHOI CHCTEMHU
3 MATPHMAaHHAM TOMEOCTa3y YCbOIO OPraHi3My. AKTYAaABHICTB AQHOTO AITEPATYPHOIO AOCAIAKEHHS
BU3HAYAETHCA BHCOKHM pIBHEM 3aXBOPIOBaHBb (OpPraHIB TPAaBACHHSA, CEPIIEBO-CYAHMHHO! CHCTEMH) Ta
IIOPYILIEHHAMA CHHTE3y OIAKIB, (pepMeHTIB I IMyHOTAOOYAIHIB BUKAHKAHHX HEAOCTATHIM, HAAMIPHEM
200 K He PALIOHAABHHM B)KHBAHHAM ITOAIHCHACHYCHUX KUPHHX KHCAOT. BIAITOBIAHO 3AIHCHEHHA
TEOPETUIHOIO AOCAIAKEHHSA, KOTPE MOKE CIIPUATH IIOIEPEAKEHHIO YTBOPEHHA AAHOI IIPOOAEMATHKI €
AOLIAPHUMH. I3 BHKOPHCTAHHAM CYY9aCHHX HAYKOBHX IyOAIKAIlii, y poOOTI IIPOBEACHO aHAAI3
PO3IOBCIOAKEHUX HAYKOMETPHYHUX AxepeA iHdOpMarii 3 3aCTOCYBAHHAM aKTYAAPHUX 1 HalOIABII
IIOINUPEHUX CBITOBHX HAYKOMETpHIHUX 0a3 aaHux: Web of Science, Google Scholar, PubMed, a Tako:x
mposiaHux 3akopAoHHEX BuAaBHUIITB: Cell, Medicine, Biochemical pharmacology, Journal of Sports
Science and Medicine, Journal of Lipids, ta in. OG’ekTOM AOCAIAMKEHHA € METAOOAIMHI IPOIECH B
OpraHi3Mi AFOAHHH, 2 TAKOK POOOTA KAITHHHOI T2 [YMOPAABHOI AAHOK IMYHHOI CHCTEMHI Ha IIPEAMET 3MiH
ODOYMOBAGCHHX IIOACHHHM CITOKUBAHHAM AOCTATHBOI KIABKOCTI ITOAIHEHACHYCHHUX JKHPHHX KICAOT.
Metoro 3AIFICHEHOTO TEOPETHYHOTO AOCAIAKEHHSA € TTOKPAITICHHA PO3YMIHHA BaKAMBOCTI IMTOAEHHOTO
HAAXOAJKCHHSA 3 DKEIO IOAIHEHACHYEHUX )KUPHHUX KHCAOT, OKPECACHHA HAWOIABII PAIiOHAABHUX AASA
B/KUBAHHSA XaPYIOBHX ITPOAYKTIB 3 IX BUCOKIM BIACOTKOBIM BMICTOM, 4 TAKOJK, IO € HAWOIABIIT BAJKAUBIM,
omHc X OE3MOCEPEAHBOIO BIIAUBY HA POOOTY IMyHHOI cucTeMu. MaTtepiaaamMn AOCAIAKEHD € HOBITHI I
IIyOAIMHO AOCTYIIHI IIparil CBITOBHX BYEHHUX Y IIPOBIAHHX Ta CIELIaAI30BAHUX HEPIOANYHUX BUAAHHIAX,
IOAO IIHTAHb IMYHOAOIIYHOIO BIIAHBY, AKepeA 1 OIOTEXHOAOITYHHX AaCHEKTIB OTPHUMAHHA
ITOAIHEHACHYCHUX JKHPHHX KHCAOT 3 BHKOPHCTAHHAM MIKPOOPIraHI3MIB-IIPOAYIIEHTIB. Y mpari
IIPUBEACHI A2HI IIIOAO MEAHKO-OIOAOITIHHX AOCAIAKEHB PEKOMEHAOBAHUX AIETOAOIAMH HOPM AAf
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B)KHBAHHA €CCCHIIAABHUX KUPHHUX KHUCAOT (4...0% €HEpreTHYHOrO PaIlioHy), HoTped y BIAIIOBIAHOCTI
Ao crarti (80...150 r/a06y Aast wonroBikiB i 65...100 1/A00y AAst KIHOK), a Takox edeKTHBHICTD Bia
AOAAQTKOBOIO HAAXOAKCHHSA KICAOT POAHHH -3 IIPH PI3HOMAHITHHX 3aXBOPIOBAHHIAX, Al€TOTEpArii,
KOPEKINH ITOPYIIEHHA METaDOAIZMY AIMIAIB, TOIIO. 34 BUKOPUCTAHHA IH(OPMALIHHUX AXKEpeA 3i
CBITOBHX HAYKOMETPUYHHX 043 AAHHX, V CTATl IIPEACTABACHO TEOPETUYHHH aHAAI3 HA TEMY BIIAUBY
IITOACHHOTO B)KMBAHHA PEKOMEHAOBAHOI AIETOAOTAMH KiABKOCTI ITOAIHCHACHYCHHUX KUPHUX KHUCAOT, 4
TAKOXK CIIBBIAHOIIECHHA POAMH N-0:n-3 HAa IIPOIIECH OKHCAIOBAABHOIO CIPECy, aHADOAIZMY H
KaTaDOAI3My, METAOOAIMHY THYYKICTH Ta CHAY M’A30BHX BOAOKOH y crHOpTCMEHIB. OKpPECACHO AlfO
CHKO3aHOIAIB 32 YMOBH iX CHHTE3y y BEAUKHX KIABKOCTAX HA IMYHOAOTIYHI Ta MeTaDOAIYHI mporiecu B
OpraHiami ArOAHHI. 3AIFICHEHO aHAAI3 BIIAMBY apaXiAOHOBOI 1 AOKO3ar€KCa€HOBOI KHCAOT Ha
HEHPOIPOTEKTOPHI BAACTHBOCTI AFOACBKOI'O MO3KY Ta BUPOOHHIITBO IIHPOKOIO CIEKTPY MEAIATOPIB 3
IIOTEHIINHO HEraTUBHUM BIIAMBOM Ha HOro axTuBHICTP H dyHKuioHyBaHHA. OcobAmBa yBara
3BEPTACTHCA HA AABTEPHATHBHI AJKEPEAA OTPUMAHHSA IIOAIHEHACHYEHHUX KUPHUX KUCAOT, BKAFOYHO 3 N-
6 Ta n-3, METOAOM OIOTEXHOAOITYHOIO HAKOIIMYCHHS 32 AOIIOMOTOIO OIOCHHTE3Y i3 BHKOPHCTAHHAM
pisHOMAHITHUX OIOAOTIYHHX areHTIB (Dakrepiil, MiIleAlaABHHX IpuOIB, MIKPOBOAOPOCTEH). 3oKpema
OIIMCAHO IIAIOCH T4 MIHYCH TAKHX IEPCIEKTUBHUX MIKpooprauismis (3/6e3 moandikamii renomy), sk:
Mortierella alpina, Thraustochytrium sp, Schizochytrinm sp. ta iH.

KarogoBi cAoBa: imyHITET, IIOAIHEHACHYCHI KUPHI KUCAOTH, N-3, n-6, AKepeAa ITOAIHEHACHYCHHX

JKHPHHX KHCAOT, €HKO3aHOIAN, ParoIiTos.

e ——

Bceryn

ZKupHi KHCAOTH, AK IIPABUAO, € BYTACBOAHEBUMHE AQHITFOTAMH 3 KAPOOKCHABHOIO IPYIIOIO
HAa OAHOMY KIHIIl Ta METHABHOIO IPYIOIO Ha IHIIIOMY KiHII. 3a CTyIIEHEM HEHACHYCHOCTI
HAHOIABII ITOIIHPEH] XapYOBl KUPHI KUCAOTH IIOAIASFOTBCA HA TPH BEAUKI KAACH: HACHYCHI
KHPHI KHCAOTH, MOHOHEHACHYCHI KUPHI KICAOTH 1 1ToAiHeHacudeHi kupHi kucaotu (ITHZKK)
B MEKaxX alUABHOTO AaHwrora (Mariamenatu et al., 2021; Saini et al., 2018). 3 To4uku 30py crymeHsa
IIOIINPEHHSA, 3A0POB’ Ta Xap4YyBaHHA AIOAMHH ciMmelictBa n-6 1 n-3 € HaHBAKAUBIIIIMN
npupoannmu [THZKK. Ilpr nmpomy yci IOKHBHO BamKAMBI ITOAIHEHACHYEHI KUPHI KHCAOTH
srpymoBasi B kareropii Omera-3 1 Omera-6 Ha OCHOBI IIOAOKEHHS IIEPIIIOTO ITOABIITHOTO 3B 3Ky
BiA KiHIIA MeTHAOBOI 200 Omera sxupHOi kucaoTu. Tepmin «Omera-3» a00 «Omera-6» cTocyeTbes
ITIOAOKEHHS IIEPIIOTO ITOABIITHOTO 3B’I3KY B BYTACLIEBOMY AQHITIO31, PAXYIOYN BIA METHABHOTO
kiHIA xupHOi kucaotu. Oxpim Toro icHye cucrematmaHa HOMeHKAaTypa AAd TTHIKK, axa
BKA3y€ Ha PO3TAINYBAHHA IIOABIHHHX 3B’A3KIB 3 IIOCHAAHHAM Ha IIEPIIHHA BYTACIL Y
kapOoxcuaatHiit rpyui (Mariamenatu et al., 2027).

AO KOMIIAEKCY HOAIHEHACHYCHHUX KHUPHHUX KHUCAOT BIAHOCATBCA AIINAHI CTPYKTYPH, fAKi
MAfOTb OIABIIIE HIK OAHH IIOABIMHHI KapOOHOBHH 3B’A30K Yy CBOIll OyAOBI Ta 3a3BHYAI
BKAIOYAIOTh KIABKA ITOAIOHUX 3B’A3KIB. BIAIIOBIAHO AO 30IABIIIEHHS AAHIIOTA IIOABIMTHHUX
KapOOHOBHUX 3B’A3KIB ICHy€ ITOAIA Ha omera-3 (n-3) ta omera-6 (n-0) mOAiHEHACHYEHI KHPHI
kucAroTa. 3okpema pia omera-3 ITHIKK BkArodae: o-AIHOAGHOBY KHCAOTY, CTEAPHAOHOBY
KHCAOTY, CEHKO3AIICHTACHOBY KHUCAOTY, KAYIIAHOAOHOBY KHCAOTY, TETPAKO3AIIEHTACHOBY Ta
AOKO3ATreKCA€HOBY KHCAOTH; AO poAy oMera-6 [THZKK BiaHOCATBCA: AlHOAEBA KHCAOTA, ALTOMO-

y-AlHOACHOBA Ta apaxiaoHosa kucaotu (Mariamenatu et al., 20217).
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Aocratapo AaBHO oxapaxrepusosani [THJKK orpmmasu HaykoBe MIATBEPAKEHHS CBOIO
BATOMOI'O 3HAYECHHSA Y IIOACHHOMY XaPYOBOMY PAIiOHI AIOAMHHU, OCOOAHBO IPYIIH OMera-3, 3a
PAaxyHOK ITO3UTHBHOI'O BIIAUBY Ha PO3BHTOK I OI'TUMAAbHE (DYHKIIIOHYBAHHA IMyHHOI CHCTEMI.

CopaBa B TOMy, IO KOMIIO3HINIO JKHUPHHUX KHCAOT KAITHH IMYHHOI CHCTEMH MOKHA
MOAEAFOBATH 3aBAAKH All AIETHYHHX KHpPIB, a PE3YABTATH B KOMIIO3HMII — MATH BIIAMB Ha
peakTuBHICTh T2 (DYHKIIIOHYBAHHA IMYHHHX KAITHH 32 AOCTAaTHBO KOpoTtkuii mepioa. [THZKK
MOJXKYTh AITH Ha IMYHHHIH CTATyC 32 AOIIOMOIOIO KIABKOX MEXaHI3MIB: IHTIOyBaHHSA
MeTaDOAIIHOIO IIPOIIECY CHUHTE3Y aPAXiAOHOBOI KHCAOTH, MOAUMIKALIIA BHYTPIITHPOKAITHHHIX
AIITIAIB, BUPOOAEHHSA IIPOTU3AIIAABHUX MEAIATOPIB, 4 TAKOXK AKTUBAIIA AACPHUX PELIEIITOPIB.
[1pu 9omy pe3yAbTaT KOKHOTO 13 3a3HAYCHHX IIAAXIB XapAKTEPU3YEThCA CBOIM crienndiaHnmM
imyrOMOAyArOf0unM edexrom (A/-Khalaifah, 2020).

OO0’eKTOM AOCAIAKEHHA € METaOOAIYHI IIPOIIECH B OPraHi3mMi AIOAMHH, a TaKOXK poOOTa
KAITHHHOI Ta [yMOPAaABHOI AQHOK IMyHHO!I CHCTEMH Ha IIPEAMET 3MiH OOYMOBACHHX IIIOACHHUM
BKHBAHHAM AOCTATHBOI KIABKOCTI IIOATHEHACHYECHUX KUPHUX KICAOT.

Mertoro 3AIFICHEHOTO TEOPETUIHOIO AOCAIAKEHHSA € IOKPAITIEHHA PO3YMIHHA BAKAHBOCTI
IIIOACHHOI'O HAAXOAKCHHSA 3 [KEIO ITOAIHEHACHYEHUX JKUPHHUX KUCAOT, OKPECACHHA HANOIABIIT
PAIIOHAABHHX AAfl BAKUBAHHA XaPYOBHX IIPOAYKTIB 3 iX BUCOKHM BIACOTKOBHM BMICTOM, a TAKOK,
IO € HAHOIABII BAKAMBHM, OIIHC iX OE3ITIOCEPEAHBOIO BIIAUBY Ha POOOTY IMYHHOI CHCTEMH
ATOAVHIL

OCHOBHHM 32BAQHHAM AOCAIAKEHHA € OIIPAIIIOBAHHA HAYKOBHX AKepeA 1Hdopmariii
BUKOPHUCTOBYIOYH ITPalll TAKAX CBITOBHX BueHUX AK Wu, Gammone, Dyall, Mariamenatu, Zhang

Ta 1H., 3aAAf OlabIT rAHOOKOTO posyminaa BuAuBy [THZKK Ha poboty kaitnH iMyHHOI crcTeMn.
PesyabTaT AOCAIAYKEHHA

Brans cucremaraanoro Bxx uBaaag ITH K Ha opramiam ta IMyHHY CHCTEMY AFOAHHH

[Torrpm KAaCHYIHI AYMKH IIPO AIIIAHI CTPYKTYPH Y AKOCTI AJKEPEAa €HEPTii, oMmera-3 Ta omera-
6 ITHZKK Takosk BIAIrparoTh AOBOAIL CyTTEBI (PYHKIIIT y pAAL METAOOAITIHIX ITPOIIECIB B OPraHi3Mi.
V BIAIOBIAHOCTI AO OIyOAIKOBAHHX AAHHX MEAHKO-OIOAOITIHUX AOCAIAKEHB, HAAXOAKCHHS
AKHPHHX KHCAOT 3 IKEIO IMOBHHHO MATH CHCTEMATHYHHH Xapakrep (4...60% eHepreTmaHOro
pariony 3a0e3IedyeTbcsi 32 PAXyHOK BKUBAHHA CCCCHIAABHHUX JKHPHUX KHCAOT), aA€ 3
YPAXyBaHHAM BIAIIOBIAHEX HOpM BCTaHOBACHHX AleTosoramu: 80...150 r/A00y AAs 4OAOBIKIB T2
65...100 r/pA06y aAas xinok. Oxpemo caip sayBamwurh, mo He menme 30% BiA 3araApHOL
KIABKOCTI CHOKHTOTO KHPY IOBHHHO IIPHIIAAATH CAME Ha HATYPAABHI KHPH POCAMHHOTO
rmoxoAkeHHSA (OAll) (Belemets et al., 2016).

AHaAI3  IIOBCAKACHHOTO PAaIliOHY CEPEAHBOCTATHCTUYHOI AIOAMHN BHABUB 3HAYHI
BIAXHACHHS BIA HOPM 30aAaHCOBAHOTO XapUYyBAaHHSA, AKI IIPU3BOAATH AO IOPYIIECHHA CHHTE3Y
ropMoHiB, depMeHTiB, OIAKIB Ta IMyHOrAOOyAIHIB. SIK HACAIAOK Iie 3aIIyCKa€ PAA 3aIIAABHHUX
IIPOIIECIB Ta 3aXBOPIOBAHBb (IIOPYIIEHHA METAO0OAI3ZMY, OKHUPIHHA, 3aXBOPIOBAHHA CEPIIEBO-
CYAHHHOI CHCTEMU I OpraHiB TPaBACHHA). 30KpeMa OIABII PaHHI AOCAIAKEHHSA Ha TBAPUHAX T2
AFOASIX AEMOHCTPYIOTb, IO THIT 1 KIABKICTD KHPHOI KHCAOTH HAIIPAMY ITOB’A3aHI i3 BHAHBOM Ha

imynny BiAOBiAb (Gandra, et al., 2016).
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Huni cosusamaa [THZKK poaun omera-6 ta omera-3 3HaXOAUTBCA Y CIIBBIAHOIIIEHHAX
10:1...30:1, 110 IPHU3BOAUTH AO HOPYIIEHHS AIIAHOrO OOMiHy. BamamBum TyT € Te, IO
apaxiAOHOBA KHICAOTA KOTPa BCTYIA€ Y PEAKIIIO 3 BiramiHamu rpymu B, cumresyernca came 3
AIHOAE€HOBOI KHCAOTH. [Ipm IbOMy HAAAHIIIOK CHHTE3Y apaxXiAOHOBOI kucAaotu (OiAbime 2
r/A00Yy) € TPHIEpPOM HH3KH CMEPTEABHO HebesmeuHux mpoiieciB. Came TOMy 3aBKAU HEOOXIAHO
OAOKYBATH AJKEPEAO CHHTE3Y aPaXiAOHOBOI KHCAOTH 32 PAXYHOK CIIOKHBAHHSA OIABIIIOL KIABKOCTI
AlnoAenoBoi (n-3). Ix HaykoBO OBIpyHTOBaHE CHIBBIAHOIIEHHA TOBUHHO ckAaAaTH 10:1 — Aas
3A0pOBOIO BepcTBa HaceaeHHA Ta 3:1...5:1 — mpu HAABHUX MOPYIIEHHAX ALINAHOTO OOMIHY
(Belemets et al., 2021a).

Ao npuxaaay, 3a aaaumu HaBeAeHuMu y crarti (Gammone et al., 2019) BIA3HAYEHO BIIAUB
oMera-3 Ha 3aIIaAbHI IIPOLIECH IIPH 3aXBOPIOBAHHAX CEPIIEBO-CYAMHHOI CHCTEMIU, OCKIABKH BOHI
IPUAMAIOTE YYaCTh Y PEIYAIOBAHHI apTEPIaABHOIO THCKY, HOKPAIIYIOTh IIPOIEC 3TOPTAHHSA
KPOBl, a4 TaKOXK 3aCTOCOBYIOTBCA V AKOCTI HPOMIAAKTUKE AUCYHKINN OOYMOBACHHX
IHTEHCUBHIMY HABAHTAKCHHAMH.

CrpaBa y TOMy, ITIO ITiA 9ac CyTTEBHUX (DISHYHUX BIIPAB YH TPEHYBAHD Y KAITHHAX OPraHi3My
AFOAUHHI TPAIAAETHCHA OKUCAFOBAABHHH CTPEC, AKUI HAIPAMY € ITOBfA3QHHM 13 ITOPYIICHHAM
IIPOOKCHAAHTHO-AaHTHOKCHAAHTHOTO 0aAaHCy. 3a yMOBH 3HAYHUX (PI3HYHNUX HABAHTAKEHDB
(CHAOBHX BIIPAaB) MOKE HACTATH OKHCHE ITOIIKOAMKCHHSA KAITHHHHOX KOMIIOHEHTIB. Y IIbOMY
BUITAAKY CIIOCTEPITa€ThCA IIPOIIEC YTBOPEHHA BIABHUX PAAUKAAIB CKEACTHHUMH M A3aMH (A dac
CKOPOYCHB) 3 ITOAAABIIIM OKHCACHHAM IHIIIMX MOAEKYA OPIaHI3MY AAfl BAACHOI cTabiAisarril.
IToAIOHMIT OKHCATOBAABHUIL CTPEC HETATHBHO BIAOOPAKAE€THCA HA (PYHKIIIOHYBAHHI KAITHH, IO
Y CBOXO YepIy IIPH3BOAHTE AO PO3BHTKY TOCTPOI BTOMH fIK cepeA MpOdeciiHuX CITOPTCMEHIB,
TaK 1 CepeA IOYATKIBIIB.

Oxpim Toro npu isUIHUX BIIPaBaxX BIPOIIAHHUM TAKOXK € HETATUBHUN BIIAUB Ha IMyHHY
CHCTEMY B IIAOMY V BHIAAAL HEOQKAHOIO IMYHOMOAYAIOIOYOrO eEKTy, IO MOKE
BIAOOpakaTHCA y 30IABIIECHHI MOMAHUBOCTI IIOTPAIIASHHA Pi3HUX iH(eKIIHHNX areHTiB. Sk
HACAIAOK: ITOCHACHHA BHPOOACHHA IIPOTH3AIMAABHHX IIMTOKIHIB, 2 TAKOXK 3HIDKEHHS iX
dynxionysannsa (Gammone et al., 2019, Black et al., 2018).

OKHCAIOBAABHHIL CTPEC, AK PE3YABTAT YTBOPEHHA KUCHEBO-LIEHTPOBAHUX PAAHKAAIB, MAE
BAACTHBICTh IIPUTHIYYBATH AKTHBHICTH HEUTPOMIAIB, a TAKOMXK 3MEHINYBATH IIPOAldepariiro
imyHokommetTeHTHUX KAITHH (T- 1 B-AimdoriuTiB), 1o HeraTuBHO BiAOOpaka€TbcsA Ha POOOTI
KOKHOT 13 AaHOK imyHHOI cuctemu (Gammone et al., 2019). Tomy 1pu IpOBEAECHHI PETYAAPHUX
TPEHYBAHb, AAA 3MCHIIICHHS HEIATUBHOIO BIIAMBY Ha (DYHKIIOHYBAHHA KAITHH 1 OpraHismy y
LIAOMY, PEKOMEHAYETBCA BIKHBATH AOAATKOBI AJKEpEAa OMera-3, OCKIABKH HasBHICTb
CHKO30IICHTAEHOBOI KHCAOTH MOJKE ITOKPAIIYBATH METAaOOAIYHY TIHYYKICTD M’A3iB Ta
301ABIITYBATH MA30BY CUAY y crioptemenis (Gammone et al., 2019).

3asHadveH] BHUIIE PE3YABTATH AOCAIAKEHB AOOPE Y3TOAKYIOTBCA 3 IIPEACTABACHHMU Y
wvactynuux npatax (Lembke et al., 20145 Corder et al., 2016; Tinsley et al., 2017), 3riAHO 3 AKUMK
ITH KK poausn omera-3 MarOTh BAACTHBOCTI IIOKPAIIYBATH M A30BHH aHAOOAI3M I KaTAOOAI3M
AK CEPEA XBOPHX, TaK 1 CEPEA 3AOPOBUX BEpCTB HACEACHHA. SIK HACAIAOK — 301ABIIICHHA M A30BO1
Macu Ta il cHAn y AFOACH pi3HOTO Biky/cTaTTi.

Aamuit Buams [THKK mHa pobory iMyHHOI cHCTEMH MOMKHA IIOACHHTH HAABHICTIO

docdoaimnas, Mo aKTHBHO HIPUHAMAIOTH YYIACTh B OKHCACHHI Ta IIABHINYIOTH IIPOHHKHICTH
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KAITHHHEX ~MeMOpaH. 30KpeMa Taki AOBTOAQHIIIOIOBI KHCAOTH fIK apaxXiAOHOBa Ta
CHKO30IIEHTAEHOBA — BIA’CAHYIOTBCA BIA MeMOpaHHHX (POCHOAIIAIB I IMAAAIOTHCA
OKHCACHHIO AO BIAITIOBIAHHX AIINAHUX MEAIATOPIB 32 AOIIOMOIOIO (PEPMEHTIB OKCHICHA3H,
nukAookcureHasu ta nuroxpomy P450 (Mariamenatn et al., 2021; Saini et al., 20186).

3araapHo Biaomumu HuHi € BaactmBocti [THJKK n-3 mocmaroBatm dparonmrapay
AKTHBHICTD § AOCAIAAX Ha AaDopaTopHHX MuIax. Biarak y mpami (Guticrrez et al, 2019)
3a3HAYAECTBCA, IO AOAABAHHA AOKO3AI€KCACHOBOI KHCAOTH /7 Viffo AO BIAOKPEMACHHX
IIEPUTOHEAABHUX HEHTPOMIAIB OOYMOBAIOE INABHINEHHA iX haromurapHol # (YHIIIHAHOL
3aatHOCcTerr Ha 35%. OTpumaHi pe3yAbTaTH MAalOThb CBOIO AKTYAABHICTH 1 AAA Ki3, yV AKHX
ITOAIMOPPOSAEPHI ACHKOIIUTH ITOCHAIOBAAH CBOIO 3AATHICTB AO rorauHaHHA . Coli 32 ymoBHI
1HKyOarii pa3oM 3 eHKO3aIICHTAEHOBOIO 1 AOKO3areKCA€HOBOIO KUCAOTAMIL

[Tepeaideni edpekTr BAACTHBI 1 AASI ATOAEH, ITIO IATBEPAKYETHCA PAAOM EKCIIEPHUMEHTIB Y
Akux 10-om ygacHmkam ympoaoBixk 60 AHIB AOAaBaAM AO partioHy puO’agmii xup 3 26%
AOKO3areKCa€HOBOI KucAotn Ta 54% eHKO3aIIeHTA€HOBOI KHCAOTH, IO IIPU3BOAHAO AO
30iABIIEHHA (DaronuTapHOI aKTUBHOCTI HEHTPOiAiB Ha 62%.

Ha mporuBary omyOAiKOBaHI Pe3yABTATH 1HIIIOIO IPOBEAECHOTO AOCAiaxenus (Lin et al.,
2017) y AKOMy AOOPOBOABIII CITOKUBAAH KYKYPYA3AHY OALIO 200 €HKO3AIIEHTAEHOBY KUCAOTY, fAKI
HE IIPOAEMOHCTPYBAAH 3HAYHOI'O BIIAMBY Ha (DATOINTAPHY 3AATHICTD AaTPAHYAOITUTIB.

Biazmauaerncs, 1110 HAABHICTD Y PalliOH] EHKO30IIEHTAEHOBOI Ta AOKO30I€KCAEHOBOI KHCAOT
IIPU3BOAHUTB AO 30IABIINEHHA X 9acTOK y HedTpodirax ta MoHomurax. Lle y cBoro wepry i
dopmye mpoTusamasbHIH ePEKT BIA BKUBAHHA OMETa-3 3 IIOAAABIIIIM 3MEHITICHHAM IIPOAYKIIT
irrepaetikinis I1-1 ta IL-6, — mO3HTHBHO BIAOOPaXKA€THCA HAa XBOPHUX 3 PEBMATOIAHIM APTPUTOM
a00 cHABHIM OOAEM y Cyrao0ax, AKWH MOKE€ BHUHUKATH IIPU IIOBTOPHHUX CHCTEMHIX
nHaBa"TakeHHAX (Gammone et al., 2019).

AobOpe Biaomumu pobortamu Ha AaHy TeMatuky € (Gomez-Larrauri et al., 2020, Dyall, 2017),
A€ IIPOACMOHCTPOBAHO IO PI3SHOMAHITHI AIITIAM MafOTh OIOAOTIMHO aKTUBHI BAACTHBOCTI, fIKI
BHHHUKAIOTD 3 IAIIIEpPOAImAIB, — Al3odpocdaruana kucaoTa Ta HPaKTOp aKTHBALIT TPOMOOIIHTIB
(Dyall et al., 2022).'V cBoOIO 4epry 1e BiaOOpa3nAocs y OpMYBAHHI TEPMIHY OKCHALIIH, KOTPHH
ITOKa3y€ OKCUTECHOBMICHI CIIOAYKH, fIKI YTBOPIOIOTHCA 13 ’KUPHUX KHCAOT, OPraHi30BAHUX MOHO-
200 AIOKCHUTEHA3HOIO OKCHUTEHAITIEFO AAf ITOAAABIIIOIO OXOIIAEHHH OIOAOTIYHO AKTUBHUX
AIITIAHEX MEAIATOPIB. YTBOPEHHA OKCHAIIIHIB BIAOYBAETBCA IIEPEBAKHO depe3 pepMEHTATHBHI
IIAAXH AIK ITHKAOOKCHICHA3W (reMBMiCHI (DEpMEHTH 3 OKCHICHA3HOIO 1 IIEPOKCHAA3HOIO
AKTUBHOCTAMH 3 ITOAQABITIOIO OKCUTEHAITIEFO JKUPHUX KUCAOT 3 YTBOPEHHAM IIPOCTAr AAHAWHIB)
Ta AIOKCHTeHa3U (AIOKCHTEHA3H, KOTPI KATAAI3YIOTH YTBOPEHHSA TIAPOIIEPOKCHAIB KUPHUX
KHCAOT Ta IX MeTaOOAITIB) (Dyall et al., 2022; Kirkby N.S. et al., 2016).

Bapro Takox 3rapaTH IpO IMYHOMOAYAIOIOUY AIIO TAKHX EHKO3aHOIAIB (OKCHI€HOBaHI
moxiaai Col THKK), sk apaxianOHOBa Ta €HKO30IIEHTACHOBA KHCAOTH 3 IIPO3AIaABHHMU 200
IIPOTH3AIIAABHUMH BAACTHBOCTAMH, Pa3soM 3 ayrakoipamu, KOTpi moxoadts 3 CplTHKK
(IIepeBaKHO AOKO30IE€KCAEHOBA KICAOTA) H MAIOTh HEMPOIIPOTEKTHHHE TA 3AATHICTD 3MEHIITYBATH
3aITaAbHI IIPOIIecH B opraHis3mi aAtoaunu (Saini et al., 2018).

Biarak efikosaHOiAW, A 9aC CHHTE3y Y BEAHKHX KIABKOCTSAIX, BIIAMBAIOTH Ha HACTYIIHI
IMYHOAOTIYHI Ta METAOOAIYHI IIPOLECH: Ha AKTHUBALNIO ACHKOIIHTIB, APErariio TPOMOOIIUTIB,

PEryAAIIIO IIAYHKOBOI Cekperii, KpoBOTedy, OPOHXOKOHCTPHKIIIO, OPOHXOAHAATAIIIO Ta



European Scientific e-Journal, ISSN 2695-0243, No. 31 (2024)

CHIHAAI3AINIO OOAIO B HEPBOBHX KAITHHAX, MAIOTh BAACTHBOCTI AO PEryAfiil 3alTaA€HHSA Ta
poboTu IMyHITETy, KPOBOHOCHUX CYAHH, CHHAIITHYHOI IIAACTUYHOCTI, POCTy KAITHH, CHY,
BIAYYTTS OOAFO, TOINO (Saini et al., 2018).

HasBHicTb KHCAOT A2€ 3MOTY HA HAACKHOMY PiBHI (DYHKIIIOHYBATH IMyHHII cHCTEMI, fKa €
AKUTTEBO BAKAUBOIO AAf 3aXHCTY BIA IIATOTEHHUX MIKPOOPIaHI3MIB, TAKHX fAK OakTepii Ta BIpycH.
OkxpimM TOro iMyHHa CHCTEMa BIAIIPA€ IEHTPAABHY POAb y 3a0€3IIEYCHHI TOACPAHTHOCTI AO
BAACHHUX TKAHHH, HEINKIAAMBUX MIKPOOPTaHI3MIB, fKI CKA2AAIOTb HOPMAaABHY MIKpodAOpy
AIOAMHH Ta IOTEHLIHHNAX AACPICHIB y IIPOAYKTAX XapdyBaHHA. [Ipy 11bOMy IMyHHA BIAIIOBIAB
BKAFOYAE 3HAYHY IIPOAIPEPALIIIO KAITHH, 2 CaMi 7K ITIOAIHEHACHYEH] JKUPHI KUCAOTH — BIAITPAIOTH
KAIOYOBY POAB il miaTpumii ta peryasrii. 3okpema [THKK e BazkamBumMu Axepesamu eHeprii
AAfl KAITUH IMYHHOI CHCTEMH, a TaKOXK JKUTTEBO BAKAMBHMH CTPYKTYPHHUMH M
PYHKITIOHAABPHIMI KOMITOHEHTAMH MeMOpaH iMyHHUX KaiTHH (Calder, 2018).

Pazom 3 THM 3araABHOBIAOMUMH € AaHI IITOAO €(PEKTHBHOCTI AOAATKOBOIO 3aCTOCYBAHHSA
KHCAOT IPYIIH N-3 IPH AIKYBaHHSA PI3HOTO KAACY 3aXBOPIOBAHbB; 34 YMOBU 30IABIIICHHA YaCTKH
CHOKUBAHHA AQHHX KUPHUX KHCAOT CIIOCTEPIra€ThCA MABUIIEHHA ¢(DEKTUBHOCTI AleTOTeparril,
KOPEKIIIA ITOPYIIEHb METAOOAI3MY AIMAIB § XBOPHX Ha IyKpoBuil alaber II Twmy, sHmxenss
pamimne miaBuineHoi axkrtuBHOCTI docdoaimas Al 1 A2, KOTpl € BIAIOBIAAABHIME 32
AereHepariro pocdOAIMmAIB y IPOLIEC KAITHHHOTO METa0OAI3MY (Belemets et al., 2021D).

Bapro Takox 3asHadHTH, IO aPaxiAOHOBA Ta AOKO3aICKCA€HOBA KHCAOTH € OCHOBHUIMH
npeacraBaukamu [THKK y MO3Ky AIOAMHH, OCKIABKH BOAOAIIOTH HEHPOIPOTEKTOPHUMU
BAactuBoctaMu (Dyall, 2075). L1i AOBrOAQHIIFOTOBI KHCAOTH MOKYTb HAAXOAHUTH 34 PaxyHOK
xapuayBauHs 30aragenoro [TH7KK abo x 32 paxyHOK KOPOTKOAQHIIFOTOBHUX ITOIIEPEAHUKIB 3
IIOAAABIIIOI0 OOMEKEHOIO TpaHcdopMmariero y medinmi. BoaHodac amcOasaHc parioHy y
CHOKHBAHHI MDK N-3 1 n-6 He TIABKH CTaBUTH IIA 3arpo3y BMmicT aoBroaanmrorosux [THKK y
MO3Ky, aA€ I TAKOXkK MOKE BIIAUBATH HAa BHPOOHHUIITBO IIHPOKOIO CIEKTPY MEAIATOPIB 3
ITOTEHINIHO HEraTUBHUM BIIAUBOM Ha HOTO akTUBHICTD Ta dyHKIionyBauus (Dyall, 2017).

[Torrpm yci HaBeAeH]1 BUIIIE ITEPEBATN, HAAMIPHE CIIOKHBAHHA Y PAITIOH] OMEra-3 MOKe MaTh
I HEraTHBHUN BIIAUB ITOB’A3aHMN 31 3miHamu yHKIOHYBaHHA TpomboruTie. Haamipra
KIABKICTD EHKO30IIEHTAEHOBOI 1 AOKO30I€KCA€HOBOI KHCAOT IIPU3BOAUTH AO YTBOPEHHA Ta
HAKOITMYCHHA TPOMOOKCaHY A3z, AKHIT HE TaK aKTUBHO BIIAHBAE HA AKTUBAIIIO TPOMOOIIHTIB HIXK
TpombOKcaH A, BiamosiauO, 30i# axtmBamil TPOMOOLHTIB dYepes pi3HI E€HKO3aHOIAH MOKE
IIPU3BOAUTH AO AHTHTPOMOOTHYIHOTO €(PEKTY 3 IOAAABIIINM IIOTIPIIEHHAM IIPOIIECY 3aTOEHHSA
paH, OCOOAMBO IICASl TPaBMyBaHb a0O oOIepamifiHuxX BTpydaHHA. [Ipm mpomy AOAaTKOBHM
HETaTUBHHUM HACAIAKOM HACHYEHOTIO CIIOKHBAHHA OMEIa-3 € IEPEKUCHE OKUCACHHA AIMAIB 3
YITBOPEHHAM BIABHIX PAAHKAAIB, IIIO BIIAUBAE HA CTAOIABHICTD KAITHHHIX MeMOpaH (Gammone et
al., 2019).

Omxe, xoua n-3 1 N-6 COPHAMAIOTBCA AK CHPUATAUBI AAA 3AOPOB’A OIOAOIIYHO AKTHBHI
pedoBHHM, 32 X HAAMIPHOTO IIOAECHHOIO CIIOKHBAHHA CIIOCTEPIracThCA aHTATOHICTHYHUN
(IpOTHACKHHI) BIAUB Ha METAOOAIYHI (DYHKIN B OpramismMi AIOAHHH, IO 3TOAOM MOXKE
IIPU3BECTH AO IIOSIBM OAraTbOX ITATOAOTIYMHUX IIPOLECIB, AKIIO OAAAHC «AaHTATOHICTUYIHUX
MetaOoAluanx dyHKuif» He 3Miuutbea (Sami etal, 2018). Ilpn 1pomy omera-3 1 omera-6
BIAITOBIAAIOTH 32 IIPOTHACKHI METaOOAIYHI (PYHKIII], BIAIIPAIOYN 3HAYHY POAB § PEIYAIOBAHHI

rOMEOCTA3y OpraHi3my, IPO3aaAbHUX 1 IPOTH3AITAABHHUX IIPOIIECIB (32 AOITOMOTOIO AOKAABHO
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AIFOYHX OlOAKTMBHUX CHIHAABHUX AIINAIB), arperamii Ta amtmarperamii TtpomoOormtis. Ik
IIPaBHAO, N-6 IIOCHAIOE 3aITAACHHS, aTPETaIii0 TPOMOOIINTIB Ta BA3OKOHCTPHKIIIO, TOAL AK N-3

IIPHUTHIYY€E 3aIIaACHHSA, ATPETAIII0 TPOMOOIIHTIB Ta IIOCUAIOE BasoAuAararito (Kwon et al., 2020).

Pocammri, TBapmaEI T2 MiKpobiooriasi aAx epesa ITH KK posms n-3 Ta n-6

a-AIHOAEHOBA T2 AIHOAEBA KUCAOTH € ABoMa OaszoBumu [TH KK, ki moBuaHEI HaAxoAUTH 31
IIIOAEHHOTO PAIliOHY XapYyBaHHA, OCKIABKH AFOACBKHIT OPraHI3M HE 3AATEH AO iX CAMOCTIHHOTO
cuaTe3y. AKepeaamMu omera-3, 3a3BUYaii, BHCTYIIAIOTH PI3HOMAHITHI 3€ACHI OBOYI, HACIHHSA
OAIHHX KyABTYp (HA KIITAAT ABOHY), OKEaHCbKa puOa (CApAHMHH, AOCOCh aDO K TYHEIID)
(Simopontos, 2016).

a-AIHOACHOBA KHCAOT2 BXOAUTBb AO CKAGAY XAOPOIIAACTIB KYABTHBOBAHHX 3CACHHX
AUCTOBHX OBOWYIB (I[BITHA KaIIycTa, OPOKKOAL, CaAaT), HACIHHA Ta TOPIXiB (BOAOCBKHII TOpIX),
OyKOBHX, COi, pilaKy, 9epBOHOI H YOPHOI CMOPOAHMHH, 2 TAKOK PI3HOMAHITHUX (PPYKTIB Ha
KIIITAAT aBOKAAO, MAAMHI Ta IMOAYVHHIN. Aeska i KIABKICTb HAafBHA y AUKHUX ICTIBHHX POCAHHAX
Ak VVerbena officinalis L., Chenopodium album L., Picris echioides 1. ta Sonchus oleracens L.

AIHOAEBA 7K KHCAOTA Y BEAHKIN KIABKOCTI MICTUTBCA B HACIHHI TAKHX POCAHH AK: BHHOIPAA,
pilTak, MakK, KOHOIIAI Ta MHIAAAb; y TIOpiXax: OpasHABCBKOMY, BOAOCBKOMY, KEAPOBOMY
(Mariamenatu, 20217).

Omera-6 'y CBOIO 4YeEpry BXOAHTH AO CKAAAy PI3SHOMAHITHHX POCAHMHHHX —OALIl
(COHAIIIHMKOBA, COEBA, KYKYPYA3AHA), fAKI HAOYAHM IIMHPOKOIO BHUKOPHCTAHHA IIA 9ac
upurotyBausi ki (Bentsen, 2017; Sokota-Wysoczariska et al., 2018). ApaxiaoHOBa KHCAOTa
3HAXOAHUTHCSA IIEPEBAKHO Y HPOCHOAIITIAAX 36PHOBUX IIPOAYKTIB TBAPHH 1 IITHII, TAKUX AK: M’ACO,
CaAO, IHAMYHH KUP, BEPIIIKOBE MACAO Ta A€4Hi AlliAu. Elfko30IIeHTaEHOBA T2 AOKO3aT€KCAEHOBA
KHCAOTH § AOCTATHIH KIABKOCTI 3HAXOAATBCA Y JKHUPHIN MOPCBKIH pHOI H puO’adoMy KUpi 3
AOCOCH, CKyMOpIi, capAmHAX, aHYIOyCaX, POPEAl, a TAKOK B OALAX MiKpoBoAopocteit (Sokola-
Wysoczatiska et al., 2018, Harwood, 2019; Ruiz-Lopez et al., 2020; Simopoulos, 2020).

Boanowac moTpibHO po3ymiTH, IO i3 HA3EMHHUX POCAUH, OBOYIB, TBAPUH, OMera-3 i omera-
6 HEMOKAUBO OTPHUMATH Yy AOCTATHIH KIABKOCTI (3 OIOAOIIYHOI TOYKH 30pY), a Taki MOPCHKI
AMKEPEAQd KICAOT AK pHOa, PHO’TIUI KUP 1 OALT MIKPOBOAOPOCTEI € HE OAHAKOBO AOCTYITHIMH
32 IIIHOBOIO ITOAITHKOIO AAfl TIEPEBAKHOI OIABIIIOCTI HACEACHHSA. 30KpeMa ITOTPIOHO AOAATH, IIIO
orpumanusa [THKK 3 mopcekoi puOm, Kk OCHOBHOIO AKepeAa, 30IABIIYE AHTPOIIOICHHE
HABAHTAKEHHA Ha OIOIIEHO3 OKEaHiB, MOPIB Ta HETATHBHO BIAOOPAKACTBCA HA EKOAOTITYHOMY
cral naaneri saraaom (Mariamenatu, 20217).

BapTo Takox 3asHavumTH, IO CydacHE CIABCbKE TOCIIOAAPCTBO IPHAIAAE YBATY BUKAFOYHO
IIITAHHIO BUPOOHUIITBA, TOOTO IPOAOBOABUIH Oe3Iierri, a He (DYHKIIIOHAABHII IIPOAOBOABHYIN
Oesmrerri. Sk HaCAIAOK crrocrepiraeMo 30aradeHHA Omera-6 Ta CyTTeBE 3HIDKEHHA KIABKOCTI
omera-3 y OIABIIOCTI IIPOAYKTIB IIMOAECHHOTO BKHUTKY. BIATAK 3MiHA CHCTEMH KYABTHBYBAHHS
POCAHH Yy CIABCBKOMY TOCITOAAPCTBI 3aAASl OTPUMAHHSA KOPMIB AASL AUKHX TBAPHH — ACMOHCTPYE
BUKOPHUCTAHHA 3epHA 3AakiB 11030aBacHOro omera-3 ITHKK (xopM Aaf AoMaIHbOI XyA00H),
III0 Y CBOIO uepry BrauBae Ha 3minu rmpodiaro [THZKK BupobAeHIX 3 HUX XapYOBUX IPOAYKTIB

(M’fico TBapHUH, AUIA Ta HaBITH puOa) (Simoponles, 2020).
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AABTEPHATUBOIO AO OTPHMAHHA 1 HAKOIIMYEHHS ITOAIHEHACHYCHUX >KUPHUX KHCAOT
BUCTYITA€ IX OIOTEXHOAOTIYHA IIPOAYKIA 334 AOIIOMOTrOIO OIOCHHTE3y pPI3SHOMAHITHHMU
OIOAOTIYHUIME ATCHTAMH, AK MIKPOBOAOPOCTI, IpuOH Ta OaxTepii.

[Tramu mikpoBoAopoctert Schizochytrium sp. 1a Thraustochytrium sp. BM2 6yan mpeamerom
3HAYHOI KIABKOCTI AOCAIAZKEHD 3aBAAKH BUCOKII IIPOAYKIIT ITOAIHEHACHYEHNX KUPHHUX KUCAOT,
OCOOAHBO AOKO30I'€KCAEHOBOI KHCAOTH 32 YMOBHU IHTEHCHUBHOI aepariii 1A 9ac 0iocunTesy (Rez
et al., 2017; Chen et al., 2020).

Biaosiano A0 i Op™Manii, mo waseaeHa y (Md Norashikin et al., 2018) iHIIIIM MOKAHBAM
upoayuertom [THIKK e Chlorella vulgaris. ABropamu crarti onucyerscs 3amina kyastypu Chlorella
vulgaris 3a paxyHOK 1i Moamdikamii Tpancremrumu AlxiamMup Ch-TL1 ta Ch-TL2. Oxkpim
MoAuMiKaIii reHOMy OYAO IIPOBEACHO BIAOIP 1 KOPEKILIO CKAAAY IIOKHBHOIO CEPEAOBHUIIA AAS
OI0AOITYHOTO areHTa 3 BHCOKHM H HH3BKHM BMICTOM HITPATIB, BIAITOBIAHO AAfl BH3HAYCHHSA
pocTy, BUPOOHHUIITBA OIOMACH, 3araABHOTO BMICTY OAll, 2 TAKOK KHUPHOKHCAOTHOTO IPOPIAFO.
[le AaAO0 3MOTY 30IABIINTH EKCIIPECIIO I'€HIB 3 ITOAAABINNM HAKOIIMYEHHA ITAABMITHHOBOI,
CTEAPHHOBOI, OACIHOBOI F1 ATHOAEBOI KHCAOT.

Ha cporoAHUmHIIT A€HbP OAHHM 3 IIEPCIIEKTUBHHUX IIPOAYIECHTIB AAA  OTPHUMAaHHSA
ITOAIHEHACHYEHUX KUPHUX KUCAOT € Mortierella alpina. OcobOAMBICTIO ITUX IPUOIB € YIBOPEHHA
HACHYCHHX JKHUPHHX KHCAOT 3 IIOAAABIIOIO MOAHMIKAIIEIO 1 ITOAOBMKEHHAM IIOABIHHOTO
Aanmrora. Boanowac Hepaoaikom BukopuctaHus Mortierella alpina € crBOpeHHA OCOOAHBO
«HIKHHX» YMOB KYABTHBYBAHHS, IIIO BIAOOPAKAETHCA y HU3BKIN ITBUAKOCTI IIEPEMIIITyBAHHA H
[oAadl aepariifHOro IOBITPA depe3 o0coOAmBicTE Mopdoaorii kyaprypu. [lpm  1omy
3CTOCYBAHHA IIEPIOAMYIHOIO PEKUMY KYABTHUBYBAHHSA, BHECEHHA INAKHUBAFOIOUOIO PO3UHHY
IIO’KUBHOI'O CEPEAOBHINA YIIPOAOBK O AlD 32 ONTHMAABHOTO PEKUMY IIOAAYl ACPAINHHOIO
KHCHIO, AA€ 3MOIY OTPHUMATH Ha BUXOAI 18 r/A AlmiAiB, cepea fKHX apaxiAOHOBOI KHCAOTH
micTuTbca TpuOAusHO 42% (Wu et al., 2017).

IHImy mepcrIeKTHBHIM ITPOAYIIEHTOM p-ATHOACHOBOI KucAoTH HuHI € Mucor circinelloides —
THIIOBUN OAIHUI HUTYACTHI TpUO, AKHH INMHPOKO BHKOPHCTOBYETHCHA YIIPOAOBK OCTAHHIX
AecATHAITb. OAHUM 3 YUHHUKIB CHHTE3y ITOAIHEHACHYECHUX JKUPHHUX KUCAOT, 32 BUKOPHCTAHHSA
AAHOI KyABTYPH, € aKTHBHICTb A€ABbTa-12 200 K A€ABTa-0 A€CaTypas; HaACKCIIPECI ACABTA-6-
AECATypPasy BIAITPAE BAKAUBY POAb y CHHTE31 )-AIHOACHOBOI KHCAOTH Ta PEIITH ITOXIAHHX

omera-6 (Zhang et al., 2017).

O6roBopenHA

Ha cporoanimaii Aeup crioxusanusa [THZKK kaacy n-6 y parmioni cepeAHbOCTATHCTHIHOL
AFOAMHH — 3HAYHO IIEPEBUINYE KiABKICTh N-3. [Ipn 11boMy apaxiAOHOBA KHCAOTA A€ ITOYATOK
CIMEHICTBY EHKO3aHOIAIB (MEAIATOPIB 3aIIAACHHA) 3aBAAKHA AKHM PEIYAIOE BHPOOHHUIITBO
LIXTOKIHIB, AISABHICTD 3aITAABHUX KAITUH Ta BIAHBAE Ha romeocrad. Ocb 4OMy BaKAHUBO
KOPEIYBATH KIABKICTH YTBOPEHOI apaxXiAOHOBOI KHCAOTH HIBEAIOIOYH 1i BIKUBAHHAM OI1ABIIIOL
KIABKOCTI AIHOAGHOBOI KUCAOTH (N-3) Ta AOTPHMYFOYHCH PEKOMEHAOBAHIX AIETOAOIAMH HOPM
craiBBiAHOIIIEHh N-6:n-3. OKpeMO TaKOXK CAIA 3a3HAYUTH 3AATHICTD N-3 ITOCHAIOBATH
dparorurrapHy aKTHBHICTD

Xova Hapasl AKEPEAAMH ITOAIHEHACHYEHUX JKUPHUX KHCAOT BHCTYIIAE BEAMKA KIABKICTDH

pocAHH, OCOOAMBO BIAOMHMH Ta IOIMHPEHUMH 3aAHIINAIOTBCA pHOA, pHO’TINil Kup Ta
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POCAHHHI OAll, 30KpeMa AAAHA OAlf, fKa BIAPISHAETHCA HANOIABIIHM BMICTOM N-3 3-IIOMIK
iHmIX. BpaxoByroun AOCTATHRO BHCOKY BapTiCTh 3a3HAYCHUX IIPOAYKTIB XapUyBAHHA, AOCHTD
IIEPCIIEKTUBHUM € OTPHMAHHA IOAIHEHACHYCHHX JKUPHHX KHCAOT 3aBAAKH BHKOPHCTAHHIO
MIKpOOPIaHI3MIB Ta OIOTEXHOAOITYHOIO HAKOIIMYEHHA IIMAAXOM 3aCTOCYBAHHA IIPOILECIB
6iocuuTesy. Hapasi 3 miero METOIO BK€ BHKOPHUCTOBYIOTh HACTyIHI IpoAyuentn: Chlorella
vulgaris, Mortierella alpina, Schizochytrinm sp. 1a Thraustochytrium sp.

3araAoM KOMIIOHEHTH fIK IIPHPOAHBOIO TaK 1 HAOYTOIO IMYHITETY, Pa3oOM i3 IIPOAYKIIIEIO
KAIOYOBHX 3AITAABHHX IIUTOKIHIB, MOKY IiaAaBatuch BrAuBy [THZKK kaacy n-3. Hespakaroun
Ha Te IO AEfAKI ePEeKTH CIPOBOKOBAaHI N-3 MOXKYTb OYTH BHUKAMKAHI MOAVAAILIEIO THINB I
KIABKICTIO YTBOPEHHX €HKO32aHOIAIB, BIDOTIAHO ITIO AAHI KHPHI KUCAOTH MOKYTh BUKAHKATH CBOL
edpexTH 32 AOIIOMOTH HE3AACHKHHUX BIA €HKO3aHOIAIB MexaHi3MiB. Taki BAaCTHBOCTI OOYMOBACHI
n-3 MOKyTb OyTH BHKOPHCTaHI y fAKOCTI Tepalli XpOHIYHHX 1 TOCTPHX 3aITAACHb, a TaKOXK
PO3AAAIB, ITTO BKAFOYAFOTh HEIIPABUABHO aKTHBOBAHY IMYHHY BIAITOBIAb.

BaskamBO BiA3HAYHTH, IO OTPUMAHI PE3YABTATH (/77 0if70) TIO3WTUBHO BIIAUBY Ha POOOTY
KAITHH IMyHITETY, IMyHOKOMIICTEHTHHX KAITHH 30KpeMa, MarOTh Miclie OyTH Ha MOACABHHX
A2AOOPATOPHUX MHIIAX T4 XaPAKTEPH3YIOTHCA ACAKOFO HEOAHO3HAYHICTIO OTPUMAHUX HAYKOBUX
IIEPCIIEKTUB 11O BIAHOIIICHHIO AO X IMyHOMOAYAIOIOYOI All B €KCIIEPUMEHTAX HA ATOAAX. AAXKE 3
KAIHIYHOI TOYKH 30pPy OTPHMAaHI PE3YABTATH € HEBHU3HAYCHHUMH, OCKIABKH BEAHKA KIABKICTBH
3aXBOPIOBAHDb y AIOACH 33aACKHTH BIA T€HETHYHHUX (DAKTOPIB HABKOAHIIHBOIO CEPEAOBHIIIA.
Oxpim TOro HasBHI eKcriepumMeHTaAbHI MeToAn aHaAl3y BriauBy [THIKK Ha iMmyHHY BIAIIOBIAB €
HEAOCTATHBO UITKIMU I IIPEACTABAAIOTD Pi3HI PE3YABTATH, 4 CaMl AO3U 77 Vitro T if Viv0 MOKYTb
He BIAITOBIAATH (DI3IOAOITIHUM KOHIICHTPALIAM y OIOAOITYHUX pIAMHAX. ToMy 3AlFICHEHHA
ITIOAAABIIIIX HAYKOBHX AOCAIAJKEHB CAIA HAIIPABHTH CaME y PYCAO OIABII TAHOOKOrO Ta
ACTAABHOIO BHUBYCHHA IIPOIIECIB aKTHBAINl IMYHHHUX KAITHH BPOAKEHOIO 1 aAAIITATHBHOIO

IMyHITETY.

BucnoBxu

3riAHO IIPOBEACHHX TEOPETHYHHX AOCAIA’KEHB, 32 YMOBH IIOAECHHOTO B/KUBAHHSA
pexomenaoBaHOi Alerororamu HOpMHE, TTHZKK 3aatHI MOAyAroBaTH IMyHHI BIAIIOBIAL, THM
CAMUM HAAAIOYH CIIPUATAUBUAN BIIAUB Ha IIEPeOIr pISHOMAHITHUX 3aXBOPIOBAHb H 3aIIAABHHUX
mporecis. 3okpema THJKK mprramanaa BAACTHBICTD IIATPHMYBATH KAITHHHI (DyHKII Ta
CTPYKTYPH B OpraHi3mMi AIOAHHH, IIOKPAIIyBATH IMyHHI (DYHKIIii, PEryAroBaTH MeTaOOAIZM
AIITIAIB, a  TakoxkK ekcrpecito reHiB. Hwumi maymi BiAOMEME € KiABKA MeXaHI3MiB
IMYHOMOAYAIOIOYHX (DYHKIIH ITOAIHEHACHYCHHUX JKHPHHX KHCAOT, IIPOTE€ CaMe CHHTE3
AIITIAHOTO MEAIATOpa Ma€ BEAMKE 3HAYEHHS 3 TOYKH 30PYy BIIAUBY HA IIPOTIKAHHA 3aITAACHHA.

He menmmn BamanBum € takox criokuBauusa [THZKK kaacis n-6 ta n-3 y pariomaapHOMY
CIIIBBIAHOIIICHHI 3aAAf MAKCHMI3aIlil IO3HTUBHOIO BIIAUBY Ha POOOTY iMyHIiTETY AfoAuHH. [Ipn
YOMy N-3 JKHUPHI KHCAOTH € IIPOTU3AIAABHUMH, TOAL IK N-6 — IIpo3anaAbHUMU. TOMy 3araAomM
n-6 € MEHIII 3HAYYIIIMA H B OCHOBHOMY BUKOPHCTOBYIOTBCA Y AKOCTI KOHTPOAIO AAA [THZKK
n-3 y HayKOBUX AOCAIAJKCHHSAX.

BiaTak ciouBaHHA KUPHUX KHCAOT N-3 — 3MEHIIYE KIABKICTb aPaxiAOHOBOI KHCAOTH Y
KAITHHHUX MEMOpaHax 1, TAKMM YHHOM, AOCTYIIY AAf BUPOOHHIITBA €HKO3aHOIAIB. TobTo n-3

I[THKK AilfoTe AK aHTaroHiCTH IO BIAHOIIEHHIO AO apaxiAoHOBOi kucaotu. Illo x Ao
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IMyHOMOAYAIOIOYHX BAACTHBOCTEH N-3, TO HAMOIABII BAKAUBHM MEXAHI3MOM € BHPOOHHIITBO
010aKTUBHUX ITOXIAHHX KHPY 200 OKCHAIIIHIB.

OAHHIM 13 HAIKPAIIHX AKEPEA N-3 H AOCI 3aANIITAIOTHCA pubda, PUO’TINI KUP Ta POCAUHHI
oAll. IlpoTe mpomosuris MOAEHHOIO BKUBAHHA PUOM AIOAHMHOIO HE € CTIMKOIO, TOMYy Hapasi
BCE OIABIIIO ITOIIYAAPHOCTI OTPUMYIOTh AABTEPHATHBHI AJKEPEAA — OAll 3 HACIHHA, BOAOPOCTEB]
OAll, Tor0.

Orxe, TOAIHEHACHYCHI JKHPHI KHCAOTH OOOX THIIB PEIYAIOIOTD 3aIIaACHHS, BIAUBAIOTH HA
pobOTY IMyHHOI CHCTEMH, KPOBOHOCHHX CYAUH, TPOMOOIIUTIB, KAITHHHUX (DYHKIIIH, eKCIIpeciy
IeHiB, a TAKOK CHHAIITHYHOI ITAACTHYHOCTI M KAlTHHHOTO pocty. IlTomixk iHmmmM n-3 1 n-6
BIAITPAIOTH BAKAUBY POAB y CKAQAl BCIX KAITHHHHUX MEMOpaH, A€ HPHIMAIOTH Y9aCTh Y

rOMEOCTa31 AASL IIPABUABHOIO (DYHKIIIOHYBAHHA MEMOPAHHHX OIAKIB.
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