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Brain-derived neurotrophic factor BDNF and intestinal metabolites of SCFAS

Markhamat Mirakramovna Yakubova
Shakhzoda Ergashevna Rakhimova
Department of Neurology and Medical Psychology, Tashkent Medical Academy,
Tashkent, Uzbekistan

Abstract: The neurotrophic factor BDNF is considered an important protein
that stimulates neuron growth. It also supports cell regeneration and neuroplasticity
when nerve cells are damaged. It participates in learning and memory processes. It is
mostly produced in the endoplasmic reticulum. A lack of this factor is accompanied
by a decrease in long-term memory.

Keywords: brain-derived neurotrophic factor BDNF, histone deacetylase,

cognitive impairment, neuroinflammation, short-chain fatty acids.

Mo3rogoii HelipoTpopuuecknii paxkTop BDNF un kumeunbie MeTadoauThI
KIIZKK
Mapxamat MupakpamoBHa SIky0oBa
IIlax3oxa JpramesHa Paxumosa
Kadenpa HeBposorum 1 MEIUIIMHCKON MCUXOJIOTHHU TamKkeHTCKOM

MEIHIIMHCKOM aKajeMuu, TamkeHT, Y30eKkucTan

Annotarus: Heiiporpoduuecknit pakrop BDNF cunrtaercs BaKHBIM OEITKOM,
KOTOPBIA CTUMYJIUPYET POCT HEUPOHOB. TaKKE MPU MOBPEKIACHUU HEPBHBIX KIIETOK
MOJJCPKUBACT PErECHEPALMI0 KJIETOK W HEHWPOIUIACTUYHOCTh. YYacTBYET B
mporieccax oOydeHHsT U 3aloMUHaHUs. B OCHOBHOM BbIpaOaThIBacTCs B
SHAOIUIA3MUYECKOM peTukyinyme. HexBarka »3Toro ¢akropa CONpOBOXKAACTCS

CHMXKCHHUECM I[OJIFOCpO‘-IHOﬁ IIaMATH.

50


http://www.jehr-online.org/
https://universalimpactfactor.com/wp-upload/2022/10/Journal_environmental_health_research.jpg

Journal of environmental health research. VVolume 2 Issue 3 2023
ISSN 1477-9315 http://www.jehr-online.org/
Universal impact factor 7.2

KnroueBbie  crmoBa:  HeWporpoduueckuit  ¢daktop  mosra  BDNF,

TUCTOH/IealeTHIIa3a, KOTHUTHUBHBIE HapyIIeHUs, HeWpoBOCIAJICHUE,
KOPOTKOILIETIOYEUHbIE )KUPHBIE KUCIIOTHI.

B ocHOBe maroreHe3a WIIEMHUM TOJIOBHOTO MO3ra JIEKHUT HapylIeHUE
MO3TOBOTO  KpoBooOpamieHus. CHmwkeHne Tmiepdy3ud B HEPBHBIX  KJIETKax
COMPOBOXKIAETCS pa3pylIEHUEM KJIETKH, BCJIEJICTBHE YEro 3alyCKaeTcsl KacKaJlHas
CUCTE€Ma: CHauajla TUIIOKCUSl KJETKH, CHUXEHHE HEHUPOIUIACTUYHOCTU C
MOCTEAYIONIUM  afonTo30oM. B KJIMHMKE TJaBHBIM CHMITOMOM CYHUTAIOTCS
KOTHUTUBHBIE HapylieHus. Pa3BuTre KOTHUTUBHBIX PACCTPONCTB HATIPSIMYIO CBS3aHO
¢ TakuMH HelipoTpoduueckumu hakropamu, kak BDNF-dakrop [1; P. 30-35].

B narorenesze XVMM Takke BaKHYIO pOJib UTPAIOT apTepUabHas TUIIEPTECH3US,
aTepOCKIIEPO3 COCYJIOB, KOTOpPHIE BBI3BIBAIOT HAPYLIEHUS KPOBOTOKAa B TOJOBHOM
Mo3re. ApTepualibHasi TUIIEPTEH3USI BBI3BIBACT HaWOOJIEE BBIPAXKEHHOE CHIDKCHUE
BBIPaOOTKHM HeMpoTpoduueckux (akToOpoB, YEM aTEPOCKIEPO3 COCYIOB TOJIOBHOTO
mo3sra [2; P. 1517-1527].

[Tpyn wmemun romoBHoro mo3ra BDNF-daktop Momgynupyer HeHpo3aliury,
BBICTYMAeT TMPOTHUB alloNTo3a HEPBHBIX KIETOK, YCKOPSIET pEreHeparuro
MOBPEKIACHHOMN KJICTKH, Y4acTBYET B aHrnoreHese [3; a. n. 313].

BDNF - neitporpoduueckuit (akTop, OTBEHAIONMK 3a BBLKHUBAHUE HOBBIX
HEUPOHOB, CIOCOOCTBYET HEWPOIUIAaCTUYHOCTH M, KakK paHee YIOMSHYTO,
obecrnieynBaeT I0ATOCPOUHYI0 aMsTh. Ha 1o ykaspiBaeT Hannure BDNF B BeicOkux
KOHIICHTpAIUAX B KOPE, TUIIIIOKAMIIE, IEPEIHEM MO3Te, B IIEHTPAX, T/I€ PACIOJIOKEeHA
JT0JITOBPEMEHHAs TIaMSITh.

Ects nannsie, nmokaspiBaromue cBs3b KIDKK u BDNF. B nopme KIDKK, a
MMEHHO MacisiHas KucjoTta, ycuhuBaeT BbIpaboTky BDNF. B stom mporiecce
BAXKHYIO poJib urpaet skcnpeccusi renoB BDNF. Pabora mexanusma 3akiirodaercs B
skcrpeccun JIHK, xotopas 3aBUCHT OT aleTUIMPOBAHUS WIIM J€ALCTUIUPOBAHUS
riuctoHoB. ['ucronacanernnasa (HDAC) - dhepMeHT, KOTOPBIH yaalseT aleTHIOBbIC

TPYIIIBL, T.€. OH CTAHOBUTHCS HHrHOUTOpOoM dKkctipeccuu JIHK [4; P. 2485-2493 |.
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HDAC sBnsieTcsi r1aBHbIM HPOTUBOBOCHATUTENBHBIM (DEPMEHTOM, yJIajsieT

anetmnbHbIe (O=C-CH) rpynmsl 13 aMUHOKHCIIOT HA TUCTOHE. TeM caMbIM TMCTOHBI
ob0opauuBatorcs Bokpyr JAHK, co3znaBas Goiiee mIOTHYIO CBSi3b, KOTOpas TOPMO3UT
OKCIPECCHIO TeHAa M OCTAHABJIMBACT MPOIIECC BBIPAOOTKU BCEX COCTUHECHHMH [5; a.n.
1123-34].

OaHuM U3 BaXKHEHIIMX MPOLIECCOB BBIPAOOTKM TAaKMX COCIUHEHMM, KOTOPBIN
topmo3ut HDAC, saBmsercs oskcmpeccuss tena BDNF. Tak moBblieHHas
koHneHTpanus HDAC nmpotuBonosoxHo jaeicTByeT Ha kKoHieHTpanuto BDNF [6; P.
8422-8428].

I'mcronnearnetnnaza (HDAC) B OCHOBHOM HaxomuTcs B SApe WIH B
[UTOIUIa3ME, HMMEET MHOXXECTBO KJaccoB. MacisHasg KHUCIIOTa B HOPMAaJIbHBIX
KOHIeHTpanusax cHmwkaeT BeipaboTky HDAC, B uactnoctn, HDAC1, HDAC?2,
HDAC3 u HDACS [7; P. 192-198].

HDAC?2 unrubupyet sxcmpeccuto [JHK rena BDNF. B pesynbrare cHimkaercs
BbIpaboTka BDNF.

[Ipy w3ydyeHUM OTpHUIIATEIHHO AEUCTBYIOIMX (PAKTOPOB UYEPEHO-MO3TOBOM
TpaBMbl ObUTa OmNpenelieHa B  CHUHHOMO3TOBOM  JKHJIKOCTH  ITOBBIIICHHAS
koHneHntpauss HDAC2, torma kak yepe3 Hemento ypoBeHb BDNF pesko ymain.
PesynbraTel mpuBenu Kk BbBoay, uro wuHruompoBanne HDAC yBenmumBaer
AKCIPECCUI0 HEUPOTpOPUUACKUX (HDAKTOPOB U COCOOCTBYET BOCCTAHOBJICHHIO MOCIIE
YMT [8; P. 167-176].

KKK npunagnexxar xk kimaccy amudaTHyecKuX KHCIOT, KpOME MAacCIsHON
KHCIIOTHI, TIPOTIMOHOBAs] M BaJjiepuaHOBasl KUCJIOTa MOTYT MHTHOMPOBATH BHIPAOOTKY
HDAC. Ho macnsnas kucinora mmeer uHruoupyromuii sdpdext mo 80%, cambrit
BBICOKHI ITOKa3aTesb Cpeau BceX MeTaboIMTOB MUKPOOHOTHI [9; P. 192-198].

[IpencraButenn KIKLIK meTumykcycHast KHCIIOTa, BalbIpOEBas KUCIOTa
VIIY4IIalOT TPAHCKPHUIIUIO SIAEPHBIX PEIENTOPOB TOPMOHOB, TaKWX KaK ACTPOTEH,

nporectuH. [lponmonar u OyTHpar CHOCOOCTBYIOT amonToO3y HEUTPOPuUiIoB,
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uarnoupyss HDAC u nyrem ocrtaHoBkHM mepemadu curHaioB 10l mogoOHbIM

peneniropam [10; P. 203 ].

VYyensie npunuin K BeiBoay, uto KIDKK okassiBaeT perynupytoiee aeiictBue
Ha AP u Oenok Tay. Anerat u OyTUpaT OKa3bIBalOT MOJOKUTEIbHOE BIUSHUE Ha BA
[11; P. 1252-1266].

Ha3naueHnue nepopajibHbIM MyTeM OyTHpaTa HATpHUsl CHIKAJIO YpOBEeHb AP y
meimer SXFAD B panHeii nporpeccun 3adbonesanus [12; P. 1-10].

Ho Ha mo3gHux cragusx 3a0oJjieBaHMs BBEJAEHUE MPONUOHOBOW KHUCIOTHI U
OyTupaTa HaTpus B OOKOBbIC enymouku Mmbimedr APP/PS1-21 He cHmkano AP u
arpeccuto 3a0oneBaHus. Ha oCHOBE 3THX JAaHHBIX MOXKHO MPEAINOJIOKHUTh, YTO OHU
NpEeIOTBPALAlOT — arperainuio  MOHOMepHoro AP, KoTopblil sBisercs Oojee
HEHUPOTOKCHYHBIM onuroMepom Af. Tak, mponnoHoBas, MacisiHas U BaJepHAHOBAS
KHCJIOThl UHTUOMPYIOT arperanuio kak MoHomepa Afi.40, Tak U AP1.42 B OJIUTOMEpHI
AP u puodpmier AP [13; P. 91-99].

Takxxe OyTHpar HAaTpus MOIYJIHUPYET YPOBHU AKTHBHBIX (POpM KHCIOpOJa,
KOTOpBIE BBI3bIBAIOT OKCHIATUBHBIN CTpecc, B MOCIEAYIONEM HaKarIuBatomuii Ap.

B nocnennue roabl Ha OCHOBE HAy4yHBIX PalOOT, MOCBSIICHHBIX HApPYIIECHUIO
KHUILIEYHON MUKPOOUOTHI, pa3pad0TaHbl IUATHOCTUYECKUE AITOPUTMBI, EPCOHATIBLHO
U3y4Yallllie CcOoCTaB MHUKpOQuIopbl KumiedHuka. C TOMOIIBIO MOcCEeBa Kaia
O0aktepuonorndueckumMu Merogamu, I[P auarHoctuku u ap. uzydaroT MUKPOQIOpY
JUIsL COCTABJICHMSI TUJIaHA JIEUEHHUS] OCHOBHOTO 3a00JIEBAHMS MALMEHTOB, TAaKUX Kak
BA, 6onesns [lapkuHcoHa, HEMpOAeTeHEpATUBHBIX 3a00IeBaHi. TedeHUe U TSHKECTh
JaHHBIX 3200JIeBaHUI 3aBUCHUT OT COCTaBa KUIIIEYHOM MUKPOOHOTHI.

Takum oOpa3oMm, B TMpakTUKE JICYEHHS OOJBHBIX C HEBPOJIOTMYECKUMU
3a00J1€BaHUSIMUA HayaJdu CTABUTH II€JIb - U3YYEHHE COCTaBa MUKPO(MIOPHI KUILIEYHUKA
1 ux MeTabonuToB. Hauanu mmpoko pacnpoCTpaHSIThCS METOJIbl, HAPABJICHHbBIE Ha
VIy4IIeHHEe MUKPOOHMOTHI KHIIIEUHWKA. Yare Ha3HadyalT MPOOUOTHKH, MTPEOMOTHUKH

Y METa0OJIMThI KHIIIEUHOU MUKPOOHOTHI [14; P. 2027-2034].
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BeiBoabl: Pestomupys oO0miyr0 HMHPOpMalUIO, MOXKHO MPEINOJIOKUTh O

3HAYUTETHHON BJIMSIHUM KHUIIICYHOH MHUKPOOMOTHI HAa KOTHUTHBHYIO cdepy, KaK H
KaKuUMU MyTSIMA MHUKpOOMOTa KHUIIEYHHKA JEHCTBYeT Ha MaMmsiTh, OIICHKa
HEOOXOIUMOCTH YYMTHIBATH HOPMAJbHYI0 MHUKpoOOHOTY Tipu JiedeHun XUM wu

KOTHUTHBHBIX PACCTPOMCTB.

Cnucok mrepatyp

1. Jing Sun Clostridium butyricum pretreatment attenuates cerebral
ischemia/reperfusion injury in mice via anti-oxidation and anti-apoptosis / Z. Ling,F.
Wang,W. Chen,H. Li[et al.] // Neuroscience Letters - 2016 Vol. 613 P. 30-35

2. Mashagi S. Obstructive Sleep Apnea and Systemic Hypertension: Gut Dysbiosis as
the Mediator? / David Gozal // Journal Clinic Sleep Medicine — 2019 — Vol. 15 (10)
P. 1517-1527

3. Su Sh Fecal microbiota transplantation and replenishment of short-chain fatty acids
protect against chronic cerebral hypoperfusion-induced colonic dysfunction by
regulating gut microbiota, differentiation of Th17 cells, and mitochondrial energy
metabolism / Y. Wu, Q. Lin [et al.] // Journal neuroinflammation -2020 Vol.
19(1):313

4. Davie James R. Inhibition of Histone Deacetylase Activity by Butyrate / The
Journal of Nutrition - 2003 Vol. 133 (7) P. 2485-2493

5. Wu X Histone deacetylase inhibitors up-regulate astrocyte GDNF and BDNF gene
transcription and protect dopaminergic neurons / Sh. Dallas, B. Wilson [et al.] //

International Journal Neuropsychopharmacology — 2008 — Vol. 11 (8) 1123-34

6. Huang Yunfei Altered Histone Acetylation at Glutamate Receptor 2 and Brain-
Derived Neurotrophic Factor Genes Is an Early Event Triggered by Status Epilepticus
/ James J. Doherty, Ray Dingledine // The Journal of Neuroscience 2002 Vol. 22 P.
8422-8428

54


http://www.jehr-online.org/
https://universalimpactfactor.com/wp-upload/2022/10/Journal_environmental_health_research.jpg
https://pubmed.ncbi.nlm.nih.gov/?term=Sun+J&cauthor_id=26733300
https://pubmed.ncbi.nlm.nih.gov/?term=Ling+Z&cauthor_id=26733300
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+F&cauthor_id=26733300
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+F&cauthor_id=26733300
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+W&cauthor_id=26733300
https://pubmed.ncbi.nlm.nih.gov/?term=Li+H&cauthor_id=26733300
https://www.sciencedirect.com/journal/neuroscience-letters
https://pubmed.ncbi.nlm.nih.gov/?term=Gozal+D&cauthor_id=31596218
https://pubmed.ncbi.nlm.nih.gov/?term=Huang%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Doherty%20JJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Dingledine%20R%5BAuthor%5D

Journal of environmental health research. VVolume 2 Issue 3 2023
ISSN 1477-9315 http://www.jehr-online.org/
Universal impact factor 7.2

7. Stelou K. Butyrate histone deacetylase inhibitors / M. S. Boosalis, S. P. Perrine //
Bioresearch Open Access - 2012 — Vol. 1(4) P. 192-198

8. Chen A. The neuroprotective roles of BDNF in hypoxic ischemic brain injury / Jing
Xiong, Y. Tong [et al.] // Biomedical reports -2013 Vol. 1(2) P. 167-176

9. Strzgpa Anna Influence of natural gut flora on immune response/ Marian
Szczepanik // Advances in Hygiene and Experimental Medicine — 2013. — Vol. 67 P.
908-920

10. Hug H. Toll-like receptors: Regulator of the Immune Response in the Human Gut
/ H. Mohajeri, G. La Fata // Nutrients 2018 Vol. 10 (2) P. 203

11. Qian Xiao-hang M echanisms of Short-Chain Fatty Acids Derived from Gut
Microbiota in Alzheimer's Disease / Ru-yan Xie, Xiao-li Liu // Aging and Disease
2022 Vol. 13 P. 1252-1266

12. Wei Y Bin Antidepressant-like effect of sodium butyrate is associated with an
increase in tetl and in 5-hydroxymethylation levels in the BDNF gene / G. Wegener,
A. Mathe // International journal neuropsychopharmacology — 2015 — Vol. 18 P. 1-10

13. W M A D Binosha Fernando Sodium Butyrate Reduces Brain Amyloid-p Levels
and Improves Cognitive Memory Performance in an Alzheimer's Disease Transgenic
Mouse Model at an Early Disease Stage / lan J Martins, Michael Morici [et al.] //
Journal Altheimers disease 2020 Vol. 74 P. 91-99

14. Intlekofer Karlie A Exercise and sodium butyrate transform a subthreshold
learning event into long-term memory via a brain-derived neurotrophic factor-
dependent mechanism / Nicole C Berchtold, Melissa Malvaez [et al.] //
Neuropsychopharmacology — 2013 — Vol. 38 P. 2027-2034

55


http://www.jehr-online.org/
https://universalimpactfactor.com/wp-upload/2022/10/Journal_environmental_health_research.jpg
https://pubmed.ncbi.nlm.nih.gov/?term=Strz%C4%99pa+A&cauthor_id=24018457
https://pubmed.ncbi.nlm.nih.gov/?term=Szczepanik+M&cauthor_id=24018457
https://pubmed.ncbi.nlm.nih.gov/?term=Szczepanik+M&cauthor_id=24018457
https://pubmed.ncbi.nlm.nih.gov/?term=Qian%20Xh%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xie%20Ry%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20Xl%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fernando+WMADB&cauthor_id=31958090
https://pubmed.ncbi.nlm.nih.gov/?term=Martins+IJ&cauthor_id=31958090
https://pubmed.ncbi.nlm.nih.gov/?term=Morici+M&cauthor_id=31958090
https://pubmed.ncbi.nlm.nih.gov/?term=Intlekofer+KA&cauthor_id=23615664
https://pubmed.ncbi.nlm.nih.gov/?term=Berchtold+NC&cauthor_id=23615664
https://pubmed.ncbi.nlm.nih.gov/?term=Malvaez+M&cauthor_id=23615664

