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Tema aucceptaumu yTBepxaeHa B EpeBaHCKOM rOCYAapCTBEHHOM MeAULIMHCKOM
yHVBEpcUTeTE UMeHn MxuTtapa Fepauy.

Hayu4Hblli pykoBoauTENb: OOKTOp thapmaueBTUYECKMX Hayk,
npogpeccop M.I. BanacaHsiH
OdmumanbHble ONMOHEHTbI: LOKTOp 6MO0M0TMYECcKUX Hayk,

npocpeccop A.C. OraHecsH
KaHanaat apMaueBTUYECKUX Hayk,
poueHT WL AdpuksaH
Beayuwian opraHmnsauus: Hay4yHO TeXHONOrMYeCcKUin LeHTp
opraHuyeckoi u papm. xummm HAH PA
3awmTta ancceptauum coctomTca 12 ceHTsbpa 2024r. B 15°° Ha 3acepaHun
cneunanuavpoBaHHoro coseta 026 «TeopeTudeckad wMeguuuHa» BAK PA npu
EpeBaHCcKOM rocyapcTBEHHOM MeAULMHCKOM yHuBepcuteTe nmenn M. Tepauy (PA, T.
EpeBaH, 0025, yn. KoptoHa 2).
C  avccepraumei MOXHO  O3HaKOMUTbLCS B  6ubnuoteke EpeBaHckoro
rocyapCTBEHHOr0 MeANLMHCKOrO yHMBepcuTeTa uveHn M. Mepauy.
ABTOpedhepat pasocnaH 4 wona 2024r.

YyeHsblii cekpeTapb [IOKTOP 6MOMOTMYECKNX Hayk,
cneuyasm3MpoBaHHoro coeeta npodpeccop A.C. Tep-MapkocsiH



uchuusuvLek CLKULNR® ALNREUSHPE

(tduyh wpnhwlwunipyniup

Ubjpnwwpehy gwdh Ywnwywpdwu hwdwp unp  nbnbph  thunpunpp
owpniwlynd £ dow] dwdwuwlwyhg pdoynipjut uplnpugnyt fuunhputiphg
dblp, pwuh np qupgugnn undwwnubuunp hwdwYuwpgh nhudniuyghwtu L
qqujulwi fuwuguwpnwiubpp' hhwbpwigbghwu L winqhupwu, puswybu twlb
pnidiwlt  Ujwwdwdp  wnbnwunneniup Juwwpwpwgund  Gu - dhihntwynp
dwpnywug Yuuph npwyp (Cui C. et al., 2022): MNubuwny ppnuply pupwgp b
pwpn Yuwnwdjwpnud, wu guybpp bwwbu wgnnud U hwuwpwlnigiwu huswbu
unghwjwlwl, wjuwbu £ nuwnbuwlwu b hngbpwuwlwu gnpdntiubph Ypw
(Pricope C. et al., 2022): LbjpnwwphYy gwytph npubnpdwu pwpdp hwbwluw-
Ywunyegniup W Gpyph ptwlsnwu dnwn 10%-h  pungplyywdniggniup
hhdvwywunw  wwjdwiwynpyws bt twl wjiy hwuqudwupny, np npwup
hwunhuwunwd Gu ng dhwju hupunipnyu hhduunngynitiutip, wyl ninGlhgnud Gu dh
2wpp hhywunnyegniu-ubiph, huswhuhp G gwpwpwihtu nhwpbinp, dhpnwwhu
hubbyghwubipp, gpdwsd ulybpngp b wyu (Smith P., 2023): Uwlwju, suwjwd
gwywgpynn nbnbph it wbuwlwun, Yphpwnynn hwpnuh  dhongubpp  sku
wwwhnynd  pniddwt pwdwpwp  wpryniwwybmnggna,  hull Ynnduwyh
wqanbignipyniitbpp hwéwfu vwhdwuwdhwynd Gu win nbinkph Yhpwnnyeyniup
(Shinu P. et al., 2022):

Rdrjwghunnipjuu dwdwuwlwyhg nunwbwuhpnigniiubpp 2wpnibwlynd Gu
hwonnnipjudp pwgwhwjnt) ubjpnwwpehy gudh (US) qupgugdwu huwpwynp
dbfuwuhqdubpp, hush wpryniupnd £ nipugdynud Gu LS-h  Yunwywpdwl
hwdwp hhduwlwyu phpwwlnhy ninnngniutbpp (Petroianu G. et al., 2023):
dbpoht wnwutwdjwlyubpnud hwnwwbu  wnwuduwhwnnty npwnpnigjwu Gu
wpdwuwgh] gwdh 2nldwy wrynjuunubp hwunhuwgnn FUNE Udwuwlubpp'
gwpwwbu-nhunhnutipp, npnughg US-h fwnwywpdwu uvfubidwubpnud upynud Gu
gquwpwwbluwmhup b ypbqupwhup (Mathieson S. et al., 2020): Uwwgnignnulwu
pdoynigywu  wnjjwijubph  hwdwéwju  wypbqupwhhuh  (MYR)  gwdwgplynn
hwwnyneyniuubpp  wwydwuwynpywd Gu hhduwlwunwd dtipghthu  thnfuwgnb-
gnipjwdp Ca-wugninhubph hbuin (Cao X. et al, 2023): fatl wju GUYI-h
Yuwnnigwspwihu tdwuwy b, uwlwiu GUYS hwdwlhwpgh wywhynyeniup
wwydwuwynpnn - phpwfuubph  htn npwe dinfuwgnbignipui Jtipwpbipjw
hunwlybgwd wnyjwiubpp pwguluind Gu (Cross AL, 2022): Mwowpbiny Ca-
wugnnhubiph a2d bupwdhwynpubpp’ M3L-p pbpnud & npnhs dheunpnwunyebph
Ca-jwfujw) dbppwqundwt pulGdwup b ubpnuw] gbpwynhynigjuwt tjwqdwup
Swjpwdwuwiht, nnuninbtnwiht b ybpnnunintinwiht dwlwpnwyubpny (Finnerup



N. et al., 2021): Uwlwju MGL-p gniguwpbpwd pwpdp wpryniuwybinngzjuu hbn
dblywbn gbpd sk twl Ynnduwlh wgnbignieniuubphg, npnughg  hwnwwbu
wnwuduwgynw b ubnwunhy wagnbignieniun, husp puwyjwlwu vwhdwuwhwynd £
wnbwwpwwnh Yhpwnndp (Meaadi ). et al., 2023):

<hdp punniubing FUNG-gnunwdwwmwiht hwjwuwpwlnnipyut nbpp gwiyh
duwynpdwt gnpdpupwgubpnud, htuswbu twb LS-h Junwywpdwt dwdwuwyuw-
Uhg nintignygutipnd  hwpnuh gwduwgpynnutipp hbwn - dahwnbn - U4
udwuwlutph (wpbgqwpwhu, qupwwbuwht) Yhpwnnieniup (Bernatoniene J. et
al., 2023), uhuptqybght FU4IE L whpngnunwdhtwppent wwpniiwynn Jupé
wbwwnhnubip, b nnuitwuppybg nphwig nbnwpwtwyuu wynphynieniup:

Chwnwgnnnyejui tywwmwlp b juunhpubpp

Lhnmwgnunipjut twywwnwlu £ hwunhuwgl] FUYE whpngnunwdwwnwihu
unp uptpbqwd Ywpd wbwwphnubph' Mhpnginunwdh@UNE-h  (pGlu-GABA),
MppnginunwdhFUNIS-h - Ephp  tebph  (pGlu-GABA-h  Ephy  bpbph) U
Mhpngnunwdh]; nhFUYS-h  (pGlu-diGABA) nbnwpwuwlwu  wlwnhynipjuu
nwnwilwuhpnigjniup:

Zhwnwgnunnyejw Uwwinwlh hpuhwuwgdwu hwdwp Gunwnpyt £
e dhwgnpniuubph  ninbnwunpwiht - wlwuhynpwt  nundtwuppnd  ninbinh

wpjwu  opowlwnniejwl unyp  fuwlqupdwl  wwjdwiubpnwd, wgbp-nnwbn

hnupwswihnigjwy dbpnnny,

hwlwunghgbywhy wywnhyngjut quwhwnnd’ hugwbu wnwushu wbwwhn-

ubph, wjuwbu g npwug' ypbqupwihup hbn gniqulygdwt wwjdwutubpnid,

wnubinubph wnsh hbndgquwu «tail-flick» pGuwnny,

¢ gwywapynn wgnbgnipiwi nwnduwuppnd’ wypbqupwihtuh hbn gniquigdwt
wwjdwuubpnd uunwujwpnh ppnuply ubndnuing  dwlywdywsd  ubipnwwphy
gwyh dnnbinud, gbipdwiht qquiyniunieyw «hot plate» phuwnny,

¢ Uunwujwpnh dnpdninghwywu hinthnfuneyniuutph nhunwpynud® ubipnuwehy

gwyh dnnbnwd, MhpngnunwdhFU4(d-h Epehy Gebph ophuwynd,

nnyhug Jbpnwnyeinit' GOLD L Autodock Vina dpwgpbipny, pwgwhuynbnt

hwdwp nwnwtwuhpynn unyebph nhnwpwiuwlwt wanbgnipjwt hwywiwlwu
rhpwfulbinp:

Lhnwgnnnipyw ghnwlw unpnypp: Pugwhwnyb) £

QUYGh b whpngnunwdhuwppdh nhwbwwhnh' Mphpngnnwdh@Use-h
nintnwunpwht wywhynyegniup, npu wpwwhwjundt) § nnbnh luwugquinpywd
wnntbwhnupp Ybpwlwugubnt niuwynyjudp,



e QU4Mh L whpngnunwdhuwppeyh Unp upupbqwd Jupsd wbwwnhnubpp'
Mhpngnunwdh3UL43-h, Mhpngnunwdh|SFU4S-h Eehy  Gebph L
Mhpngnunwdh] nhGU4S-h hwywunghgbwywhy wywpynginiup bW npwtg
dhongny MAP-h tdwuwwnhw wanbignieniup ynnbugbnt niuwlynigyntup,

¢ nwnwuwuhpywd fwpd whwywhnubph b ypbqwpwhuh gniguygnuubph L8
dundbint hwunlynmpnup® opowtigbhing MIP-hu punpng ubinuuwnhy Ynnduwyh
wqnbignipniup,

¢ nunutwuppywd Yupd  whwuwhnubph  Gwpnuwwwonwwyu - wgnbgnpnup’
unwtjupnh  Slwpwtwlwt  wbnuowpdtpp 2nlGnt  hwnlynyeyudp
utjpnuwiehy gudh dnnbinud, Mhpngnunuidh 3U4IS-h behy betinh ophtiwlnd,

e nwnwuwuhpywd  Ywpsd  wbwwhnubph b SUNS-Gpghy  hwdwlwnpgh
wnwugpwjhu phpwutbp SU43-F  pulwihsubph, QU4 hnfuwnphsh L
QUuU-US  $bpdbunp  huwpwynp  dhnfuwgnbgnyeniuubpp’  nnyhug
ytipnwdnipjwdp:

Uzfuwnwuph ghnwgnpéuwlwt tywwlnipyniup

MhpngnunwdhFUUS nhwbwunhnh hwdwp pugwhwjnjwd ninbnuunpwhu
Eptiywmutipp Ywpnn Gu hhdp hwunhuwtw] nintnh wpwu opewlwnnyeniup
ownlynn Unp nbinkiph unbnddwu hwdwp:

MhpngnunwdhQUYre-h,  whpngpunwdhQU4re-h  kphy  bebph L
whpngnunwdh| nhQUY4a-h hwywunghgbwywhy wywhynieniup, htuswybu uwl
MGL-h hbwn gniqulygnudubpnd wyn wanbgniejuiu wynnbugnwp Unp hGnwuljwp-
ubp b pwgnud gdwgpbint wprynitwybun  hwlwunghgbiwwhy  wgnbignyejudp
odunywd Jhwgnigniutitbp’ FUNS b whpngnunwdhuwpeent ywpniiwynn upé
wbwwhnubiph 2wppnud:

Nwnwiuwuppynn Yund wbwwhnutiph W MSL-h gniqulgndutph gnigwpbipwd
gwywgnynn wgnbgnipniun, npu ninkygynud £ Yeunwuhubph punhwunip pwpdn-
nwiwtu  wywpynpiwy  pwpdpwgnwng' wnwiug MIP-ht punpny  ubnunpy
wqnbgnipjwu dwwntuwuznw k, np hfnwgqw twhuwyhuhywlwu hGwnwgnunnieniu-
ubiphg htinnn Yupbih £ wluyuwib US-p Ywilunn wpryniiwybin dhongh ubpnpnud’
wykijh phs wpnwhwyndwsd Ynnduwlhh wanbignieniutubpng:

Uwnbktwjununipju twjutwljwy thnpdwpuunipyniu

Uwnbtwlununipjwt indjuiubpp gynigyb Gu « tanbph unbnddwt wnwopupw-
gp Uwhuwgsnuwhg dhusl uywnnui» 2019 U 2022pR. dhowqquiht Ynubbpwu-
ubpnwi:  Upjuwwnwuph  wpryniupubipp  putwpyyby Gu «<w)  nbnupwubph
wunghwghwih» thunnul: UinbUwlununigjut thnpdwpltngyniup Yuywgb £ U
Chpwgnt wudwtu 6GMRL-h «Shuwlhwu pdoynipniu» thnpdwghnwwt hwiduw-



dnnnyh  Uthuwnht b hwunwwndlp £ ghnwynnpnhuwghnu funphpnny
(wpdwuwgnpnientu phy 1, 06. 03. 2024pR.):

Cpwwywpwynwdubp

Ppwlwuwgyws nwnwlwuppnipjwu  wpryniupubpp wpnwgnyus Gu 7
hpwwwpwljws ghnwlwu  wouwnwupubpnd’ nbnwlwyu L onwpbpynyw
ghunwpdoyulwu ywppbpwywuubpnd, ghunwdnnnyubph ujnyebpnid:

Uwnbktwjununipjuu junnigywépp b swywip

UwnbUwfunungyiniup - ubpyuyugdws £ hwybpbund' 150 b9 dwjwind L
pwnlwgwsd b hbGnlyw) hhduwlwyu pwdhuubphg' Ubpwdnuyeniu, gpwlwunipwu
wyuwnly, hbwnwgnuiniejwi Unyep b depnnubipp, hitnwgnunnieywl wpryniupubipp
U npwug puuwpynwip, wdthnthnud, Ggpulwgniyeniutibp, ogunwgnpdywd gpulu-
Unipjwt guiuly (240 hnnd) U hwybwsd (8 Le): Lhmwgnunnigjutt wipryniupubipp b
ybpnwywsd njuiubpp ubplujwgyws tu 62 ujupubpny b 6 wnnuwlubpny:

<GSURNSNE3UL L3NhMEL 64 UbNILENE

Pnpabnptu hpwlwuwgytl) Gu Yhpwnbing ninbinh wpjw sppwuwnniygjw unip
fuwugwpdwt dnnbn' dwlwddwsd wye punhwuny puwhu qupybpwyh Guunwing
(Zhou Z. et al, 2022), U US-h dnnbn’ Juwywdjws uunwuywpnh ppnuhy
ubindnwing (LRU) (Bennet G. & Xie Y., 1988):

Loqwsd dnnbijubpnd ujnyebtiph ninupwuwlwu wynhyniyeniup quwhwwnyb) £
ns hudwghy jwgbp-nnwan hnupwswihnyepuu depnnny’ pun ninbinh wbnwhu
wnwu gpowtwnniuiu thnthnfunyeniuubiph (Frerichs K. & Feuerstein G., 1990),
«tail flick» pbunny’ pun wnubnh wnsh hbndgiwt  dwiwuwuwhwnywsh
(D’Amour F & Smith D., 1941), «hot plate» phuwny’ pun gwluwjhu Jupph
gnigwuhoubiph (Eddy N. & Leimbach D.,1953), uunwujwpnh Juwudwu dhwpwtw-
Gwu  inthnfunieniuubph nhuwpynwdng' - hedwwnnpuphu-knght - uepydwi
wwdwutbpnu (Fischer A. et al., 2008): bpwlwuwgyt| £ nnljhug Ybipndniyeniu
GOLD (Jones G. et al., 1997) L AutoDock Vina (Trott O. & Olson A., 2010)
Spwgpbpny’  nwnduwuppynn - whwwnhnubph  nnwpwuwywu  wgnbgniejwu
htwpwynn phpwhuttph yphwiudwy tywwnwlyny:

Pnpstipnd ogquwgnpdyt tu pYny 166 ubnwhwuniu, uwhwnwly, wugbn wpnt
wnubw, 170-260 gpwd pwony: Unubwnubph jutwdpp b Yuuwpwd pnpp
dhowdwnygnitubipp hpwlwuwgyl Gu pun  YGunwuputiph hbwn  Jupybnt
dhowqgguwjht uwmwunwpwubph (“Guide for the Care and Use of Laboratory
Animals”, 8th edn, 2012)' hwdwéwju BNPL tphlwh hwuduwdnnnyh
hwuwmwwnwd ywhwugubphu:



Lhnwgnunnipjuu nfuubph yptwugpuwlwu douwldwt hwdwp Yhpwnyb)
Gu IBM SPSS Statistics 27 b Microsoft Excel 2010 dpwanptipp: Unwgywd ndjwiubpp
ubplwjwgyws Gu fudpwiht dhoht wpdtiph W unwunwnu ufuwih (MESE) inbupny:
Utlwlu puwnpwupubph, htswbu twb Juuwwlhgyws fudptph hwdbdwwnnipwt
hwdwp Yhpwndby £ Unpninbunp t-swihwuhoh Gpyynndwup wwppbpwyp: Pnjnp
ntwpbipnd wyjwiubpp hwdwpyt) Bu yhdwlwgpnpbt hwywuwnh wnweht whwh
(a) ufuwih 0,05-hg thnpp hwywlwlywunipjwl nbwpnid:

<ESURNSNR(E3UL UMM3NRLLLEME b4 HULS £LLUrunhuL
1. QUUM whpgnunwdwwmwihu Yups whwwmhnubph nnyhug ybpindnyeyniup:
QU413 whpginunwdwwnwiht Yupé wbwwhnubiph nbnwpwuwlwu wynhyniejwu
Uywuwwlwiht b ninnnpywd  nwnuiuwuppnipiwt  hwdwp  ppwywuwgyt) |
nnyhug Jbpndnyeniu FUNG-bpghly uhtwwuh  wnwugpwiht  Junnygubph'
QUYS-P pulwihsubinh (GABA-B), GU4(d wdhunnpwuubbnwg $bipdtiunh (GABA-
AT) b U4 hnfuwnphsh (GATT) htiwn:

GAT1  wpnunbhuwjht  phpwfup  hGwn  nwnwuwuhpynn  dhwgnieyniuubph
thnfuwg-nbignipjuu Ybpnidniginiup FUUS-h (GAT1-h Eunngbtu untpuinpwwn) b
Shwgwphuh (GAT1-h wngbjwyhs) wywnhy YEunpnuubph hwdbdwwm YYuynd £, np
pninp dhwgnyeniuubpu £ nuwly Bu Yuwybine updwd phpwiuph htin, uwlwju
wmwppbip duny: Wuwbu, pGlu-GABA-h Ephy Gebtinp thnfuwgnnu § wnhwqwphuh
udwu  (uy - 1-2), huly pGlu-GABA-h (uy-1-1) L pGlu-diGABA-h (Ul 1-3)
thnfuwgnbigngyniuubipp gpwugyty tu W whwgwphup, W FUYG-h  wlhnhy
ybuwnpnuhg htinnt whpnye-ubpnu:

GABA-B pulwihsh htiwin pGlu-GABA-h, pGlu-GABA-h Eph| tietinh U pGlu-diGABA-
h thnjuwgnbgnipjwt  nwnwWuwuppngniutbpp GUYE-h  (pulwihsh  Eunngbu
(hqwun) b pwyindbuph (puywihsh wgnupuwin) wywhy YEunpnuubpp hwdbdwn
gnyg wybkghu, np  pninp nwnwiuwuppynn - dhwgnyegniuubpp niuwly B
gnigwpbipbnt pwyinbiuht hwdwudwt thnfuwgnbgnieiniu (Wy- 2-1, 2-2, 2-3):

“nyhug YGpwdnipniup gnyg wybg, np whwwhnubph Gupwnpynn SUY4I0-
Gnghy hwwlnemitutpp Ywpnn U wwpdwtwynpdwd  |hubp twlb npwig
wgnbgnpiwdp FUYG-h  unpwhnuwtwynpwt  Jpw' uwdbin GABA-AT
Pbipdtunh hbw: Cun npnud $bpdbunp htinn tpws dhwgnieyniuubpp FUNS-h
(GABA-AT-h Lunngbu unipunpwwn) b Jhqwpwwnphuh (GABA-AT-h wpgbjwyhs)
hwdbidww thnfuwgnnd Gu hupuwwnhw duny: Ujuwbu, GABA-AT-h hbiwun hGunw-
gnwynn dhwgnipniuutiphg ny dblp sh thnfuwgnnd FUYISG-h nhpnypnd, husp
hwjwuwpwp Jyuwyind £, np dpguygniggniop GUNMG-h hbwn unyt wlunhy



GABA-AT-
( -31, 3-2, 3-3), )

GABA-AT-
LML PGIU-GABA-  (1-1), pGlu-GABA- (12  pGlu-diGABA- (1-
3) ; GABA-B PGIU-GABA-  (2-1), pGlu-GABA-
(22)  pGlu-diGABA- (2-3) i GABA-AT PGIU-GABA-  (3-1),
pGIu-GABA- (3-2) pGlu-diGABA- (3-3)
, PGIu-GABA- , pGlu-GABA- pGlu-diGABA-
GABA-B , GAT1

GABA-AT



nwnwlwuhpniginiup ninbnh wpwo opowtwnnipjuu (MUS) ypw pwgwhwjnbg,
np nintnh wpniwdwunwuwpwpnuip jupwubint hwwynen £ gnigwpbipnud
dhwyu pGlu-GABA-p, dhusntin pGlu-diGABA-p L pGlu-GABA-h Leh| Gebipp qninly tiu
udwu wagnbignieiniuhg:

Wuwbu, we punhwunip puwiht quplbpwyh (ULLR2) Jwwnuwiny dwlwdjwsd
NUG-u fuwugupdw wwjdwuubpnd, Gpp gpwugynid £ gniguthoh wuynud dhugl
dyuwplujhtu wpdbiph 63.7%-p, pGlu-GABA-h ubpnpnywjuwinhu (U/n) ubpdnidnidp
20dg/Yg nbnwsw-thny Uwwunnd L juwwtdwsds  wput opowliwnniejut
Yybpwlwugudwup, npu hp wnwybwugnyt wpdtiphu £ hwutnd 35 pnwb hbunn,
gbipwqwugbiny ns dhwju hobdhy gmgwuhop 78.6%-nd, wyl dGluwplwihu
wndbipp 13.8%-ny:

Llwp 2. pGlu-GABA-h wgnbgnipiniup nininh wbinwiht wnpiniuwhnuph (MSU) ypw we punhwuntp
puwjhu quplbpwyh Yuwnwing (UCLR2Y) dwlhwsywsd hotidhwih wwydwuubpnwd; w) wnlbinh
MSU nnwbpwgpnigyniup; p) NSU-h wép (%) wnubinubiph fudpnid
Upjwtu hnupp ulund £ ujwgb) 50-pn pnwbihg, vwhwiu dhusw huly 70-nn
pnwtu  gmnigwuhpp  gbpwqwugnd £ UCR2-Hh  Yuwnwind  wwydwuubpnud
gnwugyws ninbinh wnbnwjhtu wpnwwhnuph dwlwpnwyn @ - 2w, p):

3.9Uufd wyhpngnunwdwwmwihtt Yuwpé wbwwhnubph, b MGP-h hbwn npwug
gqniqulgnuiubph  hwiwunghgbujnhy wqnbgnipjut  nwnufuwuppnyeyniup:
Chinwgnungnn  fupd wbwwhnubph  nbinupwtwlwtu  wgnbgnieniuubph
nwnwibwuhpnieiniup pny] nybg pwgwhwjnb] hwjwunghgbiwwnhy wynhynipintu
nwnwiuwuhpynn dhwgnygyniiubiph dnn’ el twppbp wpunwhwjunwdnyejwi:
«Tail-flick» phuwnnud, npnbin dJhwgnipniubph hwywunghgbuunhy wanbgnigniup
quwhwwnynd £ Ysunwuhtubph wnsh hbindgqdwu jwnbun dwdwtwuwhwnwsh
(MLLD) thnihnfunyejniuubinny, Ywpé wbwhnubph ubpdndnwdip (20 dg/yg) 30, 60,
90 U 120 pnwb htiwn pny| wnybig wpdwuwgnbne hGwnlyw) wpryniupubpp:
pGlu-GABA-h wantgnipjwdp (20 dg/yqg, u/n) MLLI-p wéky k, wnwybjwugnyu
wnpdbpp gpwugbiny nhunwpldwu 60-pn pnwbht' gbpwquugbing ns dhuwju
Bluybunwihu gnigwuhgp (34%-ny), wjl uwninighs fudpnid gpwugws hwdwudwl



gmgwuhgp  (20%-nd):  Hhwbwwhnh  hwlhwunghgbwwhy - wgnbignigniup
wwhwwuyby £ punhny dhush 90-pn pnwtiu (t pGlu-GABA-h Lph| tiptiph
wqnbgnieywdp (20 dg/lyg, u/n) gputgybi £ hwlhwunghgbiyunhy wanbignipiw
wykih wpwg qupgwgnd, hush dwuht b Jyugnid wiu thwunp, np nhnwpldwi
wpnbU hul 30-pn pnwbht MLLdp gbpwquugt) b Guybnwhu wpdtipp dnun
50%-ny, husp wwhwwidbp £ dhusk nhwnwplydwtu 90-pn pnwbu:  <wonpnhy
unghgtiyghwih obdp pbl uyub § udwgb), uwlwju dhuske huy nhunwpydwu 120-
pn pnwbu gbpwquugl) b Guybunwhu wnpdtpp (€ pGlu-diGABA-h (20
dg/lyg, u/n) ubipwpynuwip ninblgyb) b YEunwuhutiph M<Ld-h dGdwgdwdp, npt hp
wnwybjugnyt wpdbipht £ hwub) nhunwpldwu 60-pr pnwbht’ gbpwquiugbing
Gluybwmwphu  gnigwuhyp  37%-ny: Upntu 90-pn L 120-pn pnwbubiph
gpwugnuiubpnud  phl ujwwdbp b OEPEYnp dwqdwt  dhunndd,  uwlwju
hwlwunghgbwwhy wanbignyeyniup wwhwwudby £ punhnwy dhusk nhunwpldwu
wywpwnp: Uu dhwgniyeuu wanbignipjudp hwywunghgbuyuhy wlywhynigjut wé
E ujwuwyt) uwl uwnnighy fudph hwdbdwwn 60, 90, unyuhuy 120-pn pnwbhu,
hwdwwwunwufuwuwpwp' 17%, 21% L 25%-nd: Cun npnd, npwgpuy k, np
gwywgpynn wgnbgnuygjwt wnbinnnugjudp pGlu-diGABA-p ghipwquugh) £ djnw
Ywné whwwhnubphu (- 3q):

Llwp 3. pGlu-GABA-h (w), pGlu-GABA-h trhy bietinh (p) L pGlu-diGABA-h (g) wgnbgnieginiup wnubwnh
wnsh hbnaquw jwnbun dwdwuwlwhwingush dpw (%), «tail flick» phunnwd

Ybuwpd  wbwwhnubph  hwlwunghgbiwywhy  wgnbgniejwu  wpryniupubipp
hwdbidwwnyt| Gu US-h pniddwu hwdwp punpnygywy wnwehtu qdh dhong MSYP-h
htiv, huswbu twl nhunwpydt | Yupé wbwunpnubph b MSP-h gniqulignudubiph
hwlwunghgbwwnhy  wagnbgnyeniup, hpdp  punnmiubnd  dwdwuwlwlyhg
nbnwpwunigjwu db9 punniujwd hwjpntup ninnnegniup, hwdwdwju nph Unp
dheongubiph unbnddwt wpryniwwybin ninh upnn b hwunhuwtw] wywgnigywsd
wanbgnipjudp  Unpbiph qniquiygndp - win dhwgnyniubiph hbiw,  npnup
htwpwynpnigintt Juwtu Yphpwnbint hwynuh Unyeh wybh thnpp nbinwswihbn,
htwnlwpwp b dEndGint npw Ynnduwyh wgnbigniygniuutnp, huly MAP-h nbwpnid
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hwyntuh E, np gwjwgpynd  wuwwhnynn nbnwswihbph  wwjdwutubpnd  wju
gnigwpbipnud £ ubinwnhy Ynnduwlyh wanbgniyp)niu:

Pnpstipnid MGP-h ubpdndnuip (20dg/yg, U/n) ninblgyty b YEunwupubph
MLLd-h dbdwgdwdp 30, 60, 90 L 120-pn pnwbubpht hwdwwwwnwutuwupwn
50.85%, 72.40%, 122.05% W 131.14%-ny, unnighs fudph hwdbdwun: UYuhwwn &, np
nwnwitwuhpynn wybwwhnubpp hwlwunghgbwwnhy wagnbgnyejwdp ghond LU
MGL-hu: Uwlwju, pninp Gpbp upéd wybwunhnubph wnwudhu gniqulignudubipp
MGP-h hbwn nintygyt) Bu Ybpohthu hwlwunghgbwwnhy wgnbgnipjwi wnwppbp
wpunwhwjnjwdnyjut  wninbugnwing:  Wuwbu, pGlu-GABA-h L MQPL-h
gniquligwsd ubpdndnuwip (20-wlwu dg/lg, u/n) nintygyl; F M<Ld-h wény
uinnighs  fudph  hwdbdwwn  163.35%-ny nhnwpldwt  90-pn  pnwbhu, husp
wluhwyn gbpwqwugnd £ wnwudht ypbwywpwwubph tbpwpldwt nbwpnd
nhunwpydwu Unyu dwdwuwywhwnywdnwd gpwiugyws wpryntupubipp (UY. 4w):

Llwp 4- pGlu-GABA-h (w), pGlu-GABA-h Ephy tpbph (p) U pGlu-diGABA-h (g) U wpbqupwihup (MSR)
gniqwlygnwiutiph  wanbignieiniup wnubiinh wnsh hbnaquwt jwwnbun  dwdwiwywhwnywsh
(ML) dpw (%), «tail flick» pbiunnid

pGlu-GABA-h Etphy Getph L MYP-p 20-wlwu dg/yg, Uu/n) gnigulygdwl
wuwydwuubpnud gpwugyl) b wnubinh MLLd-h wd wybih Jwn' 60-pn pnwbht,
Ywqdbiny uwnighs  fudph  hwdbdwin  121.58%, gbpwquugbin  wnwudht
wwwnpwu-nniyubph upwsé gnigwuhoubph wwng gnwwnp (Y. 4p): pGlu-diGABA-
h unyguwudwu gniquygnuwip MILR-h htn 20-wywu dg/lyg, U/n) gnigupbpb| £
pwiwlwuwbu wykh wpnwhwpunjws wynnbugnw unnighs fudph hwdbdwn 60-
pn b 90-pn pnwbht, npwnbn M<ILd-h wip hwdwwwnwuuwuwpwp 123.22% L
173.91% L, dhusnbin  wphwbwywhnh  nbwpnd  wju  gnigwuhpubipp  unyu
nhunwpyiwu  dwiwtwwhwwnywdubpnd  wéb] U hwdwwwwnwuuwuwpwn
24.86%-nY L 33.23%-ny, huy MIP-h nbwpnui* 72.40%-ny L 122.05%-ny (uy. 4q):
Wuwhuny nwnwitwuhpynn Yunpéd wyhwwhnubph bW MSGL gniqulgnudubipp Yupnn
U hBnwulwpwiht hwunhuwtw| YbGpohtuhu hwlwunghgtiywunhy wanbignyeniup
wnubugbint wnnwing, husp pnyp Yuw udwgbgubp MAP-h nbnuswihbpp, W
hwlwuwpwn, twl uywuynn Ynnduwlhh wgnbignipniutibipp:
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Lnyu pniddwt wywydwlubpnud guwwnybph dGluwpyp jwnbun dwdwtwyw-
hwwnywsdp Gplwpwagyty b Guybnwhu gnigwuhoh hwdbdwmn nhunwpydwi
pninp opbipht, huly 5-pn U 7-pn opbipht unyuhuly gbipwquitgly £ unnighs fudph
wpryniup-ubipp: - Swwnybph  hwéwuwywunypyuu  tjugnwip bu  gpwugyb) b
nhunwpydwu pninp opbipht, uwlwju wju gnigwuhoh wyblih wpnwhwpnywsd
uywgnuip unnighs fudph hwdbidwwn gpwugyb) b nhinwpydwu dhwju 7-pn. opp:

Cunhwunip swpdnnuywtu wlwhynieniup b ownpdnwiubph dEluwpyp jwnbum
dwidwuwlwhwwndwsdh thnhnfunignitubpp nhwybwynpnh U MYLP-h (20-wlwu
dg/Yyg) qniquygywsd ubpwnpynuihg hbnn uhwwnbihnpbtu wwppbpdb) U unnighy
fudph wpryniupttinhg, Jyuibiind wytih pnyp gwywjht wwnwufuwih dwuht:
Wuwbu, uinnighs fudph hwdbdwin 5-prp b 7-pn opbiphtu gwpdnidutiph dGluwpyp
(wwnbun dwdwuwlwhwindwsh Gpluwpwaqiwt wnwyt] wpunwhwunyws $nup
Ypw gpwugyby k punhwung gwpdnnujwi wlinhynigjw dadwgnud gpbipl dhusl
gnigwuhsh twhuiwdhpwhwwnwlwu wpdtipubpp, huy 3-pn opp unyuhuly gbpw-
quitghi £ wyn wndtipp:

Unwgywd wpryntuptbpp Jywind 5u wyt dwuht, np pGlu-GABA-h L MGR-h
gniqulgdwu nbwpnwd erywun Gu guwynd wwjdwuwynpdws Yhunwuhubph
qupph ¢ninfunygyniuubpp’ swgnbignd  npwtug  punhwunp 2wpdnnuiljwt
wywnhynypjwu Yypw:

pGlu-GABA-h tphy Grtph L MIP-h (20-wlwu dg/lg, U/n) gniqulgywsd
ubpwpydwu  wpryniupnd Uy, 6) pEL  |hgnudubph  dBYuwplyh o nBun
dwidwuwlwhwwndwsdh  thnihnfunyeniutbpp  unnighy  fjudph  hwdbdwwn  sku
Bnplywpwagyti, uwlwu |hgnuiubph hwwuwwunyywu ujwgnidp hunwpydwi
pninp opbipht daluwpluwiht b uinnighs fudph hwdwudwu wpdtipubph hwdbdwn
Yywjnwd £ gwyh ujwgdwt dwupt:

Swuwlybph deyuwnpyh nwnwtwuhpnyggniup Yyugnd £, np nhunwpydwu pninp
opbipht quwhwwnynn gnigwuhop gbpwqwigh) b duwplught W unnighs fudph
wpdbpubpp: Cun npnud, unnighs fudph hwdbdwn huswbu gunybph dEYuwpyh
wnwybjwgnyt wép, wjuwbu k| guwybph hwbwhwlwunpjwu wnwybugnyu
ujwgnuip gpwugyty £t nhunwpydwu 3-pn oopp: Cunhwungp  owpdnnuiljwt
wlwhynipywt nhnwpydwu dwdwuwly gpwugyt) b wpunwhwjnywd wéd unnighs
fudph hwdbdwwn hwnwwbu 5-pn W 7-pn opbipht: Hhuwpydwu unyu opbiphu
gpwugyty b twl pwpdndubph  dGluwpyph  wnbun dwdwtwwhwnywdh
Bplwpwagnud, wiu nbwpnud, Gpp uwnnighs fudpnWd wju unyu  gnigwuhyp
gnigwpbipnd Ep ujwqdwu dhinnud: Wuwhuny, pGlu-GABA-h tehp Gebph W MGP-h
gniquligywsd ubpdnddwl wpryniupubpp Jyugnud Gu, np wju gnigujgnudp bu
gwyh Ywppwjht thnthnfunigyniuubiph Ypw eanund £ nhwbwwhnh b MYP-h
gniqwlgdwup hwdwudwu gwywgpynn wgnbgnieniu:
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Gupwnpbint, np  nwnuuwuppdnn  qiquignudubph - wgnbgneginiup LS
Ywupubint  dbe  Ywpnn b wwpdwuwynpws  hukp ng dhwju npuwtg
hwywunghgbwywhy b gwywgnynn, wj twb bywpnwwwounwwiu wgnbgnipjudp,
pwuh np pun  gpuwlwunyeuu  dbe  hwunhwynn  wnywubph  tdwuwwnhy
wgnbignipniup punpny £ uwlb MYL-hu:

Wu wdbup hhdp hwunhuwgwy nhunwnpybine tunwtjwpnh dLwpwuwywi
thnithntungyniuupp LS-h dnnbnud, htndhpwhwwwywu 5-pn b 7-pn opbipht:
bwpt  wbwwhnubph  Ywpnuuwwonwywt  wgnbgniyeniup pwgwhwjnbnt
Uwywwwyny  whwinhnubiphg puwnpyby £ pGlu-GABA-h tph) Grbinp, nph dnwn
nwnwtwuppnipniubpnd pugwhwjngtb) bp wgnbigniypyniuubph wpunwhwjndw
wykih Jun deyuwpyp:

Lulhs tudph W pGlu-GABA-h tphy Gebpny pnidnid unwgws uunwujwpnh
Suwpwtwlwt hnthnfunyeyniuubph nwnwuwuppdwt wpryniapnad wywpgybg, np
Gpynt fudpbipnd | wpnuebitpnd qupqwund  pnppnpwihu nbwlghw' h
wwnwufuwu pupwgnn denniywiht U nhunpndhy-utiypnphninply mwppbn wuwnh-
Gwuh thnthnfunyeniubph, uwlwju nbnujhu pniddwt wwjdwubbpnd npuup
niubht wnwyby pnyp wpunwhwpundwsnnu, W gbpwlypnnud G pnppnpdwt
wpnihbbipwunhy thnyh nbwlghwubnp® (hd$nghwnubiph, hhunhnghw-dwlpnbuw-
abiph, huljw pwqdwlynphq pohgubinh  wnluwynijwdp, dhugnbin hulpy fudpnu
wpnwhwynynd  Bu - pnppnpdwt  Epuniqnwnhy  thngh hinthnfunyegnitubpn:
Menwihu  pndnud unwgws  fudpbpnd bywpwgpdb £ouwl uwnbihnng b
ubnwughngbiutiq, husp Ywpbh £ nhunwpyb npuybiu qupgqugnn nbgbubpunpy
gnpdpupwgutiph YYw)jnieniu:

Wuwhuny, U4 L whpngpnunwdhtwpepent  wwpniiwlnn  Jupb
wbwwinhnubipp nGnwpwuwlywu hwuwnynieyniutbinh nwunwiuwuhpniginiup
hwuwnwinbg npwig wnwbughw)  huwpwynpnyejiuubnh ybpwpbnju
nhppnpnanwip, Yyuwiting, np Ybpshuubipu Ywpnn Gu syl uwihwugws NG,
gnigwpbipnd Gu hwlwunghgtwwhy wgnbignigniu, niuwy Gu Yupgwynpbijint LS-
' wpbqupwihuh  hbn gniqulgwsd  Yhpwndwt  wwjdwuubpn,  wnwug
ytpghuhu punpny ubinwwnhy wagnbigniegwu npultnpndubiph:

16



GRrUYUsnre3NhLLEGN

Pwgwhwjnyty £ whpngnunwdphSGU4e-h (20 dg/yg, U/n) ninbinwunpwhu
wlwhynipniup, hush dwupu £ Jywind we punhwunip puwjhtu qupybpwyp
Yuwwnuwing fuwthwudwsd nintnh wpniuwhnupp 78.6%-ny  ybpwhwuqubint
niuwlnygyniup® gpwiugywd jugbip-rinuytpwht hnupwswiqingejudp:

. Cwuwnuwnyb b whpngnunwdh@U4e-h, whpngninwdhFUNIS-h beh| Grbiph
L whpngnunwdhp nhUYS-h (20-wlwu dg/lyg, U/n} hwlwunghgbunhy
wgnbgnipniup, npp wpunwhwjnynw £ Ywpé wbwwhnubph niwyngegjudp
Epywpwagbint wnubinubph wnsh hGndgdwu jwnbun dwdwuwwhwwnywép,
«tail-flick» phuwnnid:

. Uwwgngyby &, np nunwiuwuhpynn Yupé ybwnhnubph hwdwygnwdp MGL-h
htinn nintygynud £ Jtipshuhu hwywunghgbuunhy wanbgnipjwiu wynnkugnuwny:

. Muwpquwpwuyb &, np yhpngntnwdhSUYES-h, yhpngnunwdhQUYe-h tehi
Gebph W whpnginwnwdh) nhGUY4E-h gniqulgnwip wpbiquwpwihup hbwn (20-
wywu dg/lg, U/n) nnblygynd £ ubpnuuwpehly gwdh  dbndnwng, husp
wpuwhwynynud L «hot plate» phiunnd guwdwiht qupph thnthnfuniyeniuubipny’
ytunwuphubpph  punhwunip  wpdnnuljuu  wynphdnpjut  fupwudwip
qnigplpwgy:

. MpngnunwdhGUNe-h  Eeh; tebph  Uunwujwpnh  ppnupy  ubindnwing
dwywdyws suwpwuwlwu  wnbnwowndtpp  pwpbuwyGint  hwwmynygyniup
dwwtwupnd £, np  nwnuwuwuppynn  wbwwhnubph  ULS-p  dbndbnt
niwynyeyniup upnn £ wwjdwuwdnpwsé  |hubp ng dhwju Jbpohtuubiphu
hwlwunghgbwwhy  hwwnlynyjwdp, wy  uwb  Wwpnwwywanwwi
wgnbgnipjwdp:

. GUYfF-whpngnunwdhuwpent wwpniwwynn fwpd wbwywhnubph bW npwug
wnwbughw| wanbgnipjwu phpwiuubph in silico ypindnieniup pnyp £ wwihu
Gupwnpbint  Jbpshuubiphu  huwpwynp  thnfuwgnbgnieiwtu  dwuphu  SU4IS
pulwihsubiph, AUME wdhunnpwuubbpwg $bpdbuwp, huswbu vwl' FUMG
thnfuwnphsh hti:
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Havpa AiikoBHa ApamsaH

CUHTE3UPOBAHHbIE HOBbIE KOPOTKMWE NENTUAbI
FAMK U MUPOT Y TAMUHOBOW KMCNOTbI B YNPABNEHUA
HEWPOMATUYECKOW BONK
Pe3tome

CospaHune HOBbIX CPEACTB JJIA yNpasneHus HellponaTuyeckoi bunbio ocTaerca
aKTyanbHON NpobneMoid CoBpeMEHHON MEAULMHBI, MOCKONbKY, HECMOTPA Ha LUMPOKUIA
apceHan NeKapcTBeHHbIX — MpenapartoB,  WCNONb3yemblx B  3Tol  obnacty,
Heliponatnyeckasa 6onb Mo CBOe PacnpoCTPaHEHHOCTY UMEET TEHAEHLMIO K POCTY U
MPeBOCXOANT AMabeT, cepAevYHOCOYAUCTbIE U OHKOMOrMYeCcKne 3abonesaHuA BMeCTe
B3ATbIE.

B sxcnepumeHTanbHbIX yCnoBMAX U3ydeHa hapmaKonoruyeckaa akTUMBHOCTb
HOBbIX CUHTE3MPOBaHHbIX KOPOTKMX nentnaos FAMK u nupornyTaMMHOBOW KUCTOTBI
- nupornytamunl AMK-a, stunosoro acmpa nupornytamunl AMK-a v nupornyramun
oMl AMK-a, Ha ocHoBe in silico BbIABAEHHbIX MOTEHUMANBHbBIX MULLIEHER WX AeicTBUA.
JOKMHI aHann3 NpoTeMH-T1raH, BO3MOKHbIX B3aUMOLENCTBUA MEXLY NCCIERYEMbIMM
KOPOTKMMW MEenTUAaMM W  KIIOYEBbIMU 3BEHbAMM cuctembl [AMK - TAMHK-b
peuentopom, [AT-1 TpaHcnopTHbIM Henkom u TAMK-AT cbepmeHTOM, Npefonpeaenun
uccnefosaHue LepebpoBacKkynApHbIx 3GEKTOB M aHATLreTUYECKOW aKTMBHOCTU
UCCneayeMblx COEAVHEHNI.

B Mopenn ocTporo HapylleHWA MO3rOBOTO KpPOBOTOKA, BbI3BAHHOTO MepeBA3KON

npaeoii obwei coHHoii apTepun (MMOCA), ¢ npumeHeHMemM MeToja nasep-
JOMMNNEPOBCKOW (DIOYMETPUM  BBIABNEHO, 4YTO CPEAM MUCCNENOBaHHBIX MENTUAOB
LepebpoBackynApHoii akTMBHOCTBIO obnapaeTt nupornytamunl AMK. lMocne okknosuu
MOCA, korpa Habnopanock CHUMEHUE NIOKANBHOrG MO3roBOrO KpoBoToka Ha 36.3%,
BHyTpubptolwmHHoe (B/6) BBEgeHue ykasaHHoro nentuga B gJose 20 mr/kr
COMPOBOMJANOCH YBENNYEHEM HAPYLUEHHOIO NOKANIbHOTO KOPKOBOTO KPOBOTOKA MO
CpaBHEHUIO C OKKMtO3neit Ha 78.6%, BoccTaHaBNMBaA NCXOfHBIV ypOBEHb MokasaTens.

B tecte ouenku Houmuenumun "tail flick” BbiAaBneHa aHTMOLMUENTUBHAA AKTUBHOCTb
Kak OTHENbHbIX KOPOTKMX MENTUAOB, Tak M WX codeTaHuii ¢ nperabanuHom (MIB) -
npenapaTtom nepeoi JIMHUM JNledeHnA Helponatudeckol 6Gonu.  MoHuTOpUHT
NaTeHTHOrO BPEMeEHV OTAEpPrMBaHUA XBOCTAa B YKasaHHOM TecTe MoKasad, uTo
BBegeHne nupornytamunlAMK-a B pose 20 wmr/kr (B/6) conpoBoxpaeTca
yBENMYEHNEM UCCNEAYEMOro MoKasaTend, AOCTUIHYB MaKCMMANbHOrO 3HayeHuA Ha
60-i MnHYyTe skcnepumeHTa, NpeBbillas NoKasaTenb KOHTPOAbHOW rpynnbl Ha 20%.
AHTHOUMLENTUBHBIN 3dhchekT 3TMnosoro sdmpa nupornytamunl AMK-a paseusaertca

Heckonbko paHbliue (Ha 30-i muHyTe HabniogeHuA), ocTaBaAcb 6e3 CyLLLECTBEHHbIX
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cppuros ot Ao 90-ii MUHYTbI 3KkcnepumeHTa. [lpu BBEAEHUM nMpoOrnyTamun
anlAMK-a 6bino 3apernctpuposaHo yBenuyeHve uccnepyemoro nokasarens Ha 60-i,
90-# u 120-# MUHyTax HabnoAEHUA MO CPaBHEHWIO C KOHTPOMBHOW rpynnoi Ha 17%,
21% 1 25% cooTBETCTBEHHO.

MNokasaHo, 4TO codeTaHue Kaxporo us ucciepyembix kopotkux nentugos c MM
COMPOBOMAAETCA He MpocTo  CymMMmalmeit, HO 7 MOTEHLLVPOBaHUEM
aHTUHOLMLIENTUBHOrO AEUCTBUA MOCNeAHEero. YCTaHOBNeHHbIi (hakT OTKpbiBaeT
MepcneKkTuBbI A1A BO3MOMHOIO cHueHua aosbl [1MG, a BmMecte ¢ 3TUM 1 yMeHbLLEHMA
omunaaemMbix nobouHbIx agpcheKkToB Npenapara, Takux Kak cejauus.

B mopenu HeiiponaTtuueckoit 60nu, BbI3BaHHOW XPOHUYECKNM CAABIUBAHUEM
CeaNULLHOrG HepBa, BbIABNEHO aHanbretTuveckoe peiicteue codetaHuii MG u
KopoTkux nentugos, B TecTe "hot plate”. Obesbonueatowmii achdpeKT npenapatos
oueHMBaNCA JO MOAenupoBaHUA U 4epes 3, 5 M 7 pHell nocne onepaTUBHOrO
BMellaTenbCcTBa MO pAAY MNOBEAEHYECKMX MoKasaTenel, TakMX Kak dacTota W
naTeHTHOe BpeMA 0ONM3bIBAHWIA Nlan U MPbDKKOB MMBOTHBIX, a Takke MX oblias
JBUrateNbHad aKkTMBHOCTb W JlaTEHTHOE BpeMA Hadana ABWKeHUA. MOHUTOpPUHT
yKa3zaHHbIX MHAMKATOPOB OONEBOr0 MOBELEHUA KUBOTHbIX CBUAETENLCTBYET O TOM,
4TO coyeTaHHOe BBEAEHUe uccnegyembix KopoTkux nentuaos c NG conposaxpaetca
BblpaMeHHbIM  pa3BUTWEM aHanbretudeckoro adycpexta. [lpumevatenbHo, uTO
nofasneHue Heliponatuyeckold 60AM  noj,  BAVAHMEM M3yyaeMblX —COYETaHWi
COMPOBOMAAETCA MOBbILLEHUEM 0bLLel ABWUraTenbHONW aKTUBHOCTW MMBOTHBIX, UTO
yKa3sblBaeT Ha BO3MOMHOe NpefoTBpaLleHue cefalmu, xapaktepHolid ana MNIG.

Mopdonornueckummn nccnefosaHMAMM B MOAENM Heliponatuyeckoit 6onw,
BbI3BaHHOM XPOHUYECKUM COABMMBAHUEM CEJATMLLHOTO HEpBa, Ha nNpuMepe
sTunosoro acpupa nupornytamuinl AMK-a, oTnuuatoweroca dhapmMakoKMHETUYECKON
0CODEHHOCTBIO BbICTPOro pasBUTUA aHTMHOLMLENTUBOrO 3dpcheKTa, NnoKasaHo, YTo B
ycTpaHeHWH HeliponaTtudeckoi 6onuM uccnepyemMbIMA KOPOTKUMW MeNTUAAMU MOMUMO
aHTUHOLMLENTUBHOTO U aHaibreTuyeckoro 3gppeKToB, 3afelicTBOBaHa TaKXe U UX
HeliponpoTeKTopHaA cnocobHOCTb.

Takum  obpasom, ycTaHOBNEHHaA aHTUHOLMLENTUBHaA, aHanbreTuveckas,
HeliponpoTeKTOpHaA U LepebpoBacKynApHaA aKTUBHOCTb MCCNEAOBaHHbIX MENTUAOB
OTKPbIBAeT MEPCneKTUBbI Pa3paboTKM MNOTEHUMANBHBIX KOPPEKTOPOB HapyLLEHWI
MO3rOBOTO KPOBOCHAbMEHNA, a TaKkme HOBbIX CPEACTB YINpPaBleHUA HeliponaTnyecKon

6onblo Ha ocHoBe KopoTkux nenTuaos [AMK n nupornyraMmnHoBoil KNCNOTbI.
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Naira H. Adamyan

NEUROPATHIC PAIN MANAGEMENT BY NEWLY SYNTHESIZED
GABA AND PYROGLUTAMIC ACID SHORT PEPTIDES

Summary

The development of new drugs for the treatment of neuropathic pain
remains an urgent need of medicine, as, despite the wide range of drugs used in
this field, neuropathic pain tends to increase in prevalence and exceeds diabetes
mellitus, cardiovascular and oncological diseases combined.

The pharmacological activity of newly synthesized short peptides
pyroglutamylGABA, pyroglutamylGABA ethyl ester, and pyroglutamyl diGABA
was investigated based on in silico identified potential targets of their action. The
docking analysis of protein-ligand possible interactions between the studied
short peptides and key links of the GABA system - GABA-B receptors, GAT-1
transport protein, and GABA-AT enzyme, predefined the investigation of
cerebrovascular effects and analgesic activity of the studied compounds.

In a model of impaired cerebral blood flow caused by right common carotid
artery occlusion (rCCAOQ), the cerebrovascular activity of pyroglutamylGABA was
revealed in rats among the studied peptides. Thus, after rCCAO, when a
decrease in local cerebral blood flow was manifested by 36.3%, intraperitoneal
(i/p) administration of the mentioned peptide at a dose of 20 mg/kg was
accompanied by an increase in impaired local cortical blood flow by 78.6%
compared with the occlusion value, restoring the initial level of the indicator.

In the "tail flick" test, the antinociceptive activity of individual short peptides,
as well as their combinations with pregabalin (first-line drug for the treatment of
neuropathic pain), was revealed. Monitoring of tail flick latency in the mentioned
test demonstrated that the administration of pyroglutamylGABA at a dose of 20
mg/kg (i/p) was accompanied by an increase in this indicator and reached its
maximum value at the 60th minute of the experiment, exceeding the control
group data by about 20%. The antinociceptive effect of pyroglutamylGABA ethyl
ester was developed earlier (at the 30th minute of observation), remaining
without significant changes until the 90th minute of the experiment. After the
pyroglutamyl diGABA administeration, an increase in the studied indicator was
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recorded at the 60th, 90th and 120th minutes of observation by about 17%, 21%
and 25%, respectively, compared with the control group.

It is demonstrated that the combination of each of the studied short peptides
with pregabalin is accompanied not only by summation, but also by potentiation
of the antinociceptive effect of pregabalin. This feature opens up the possibility
for a reduction in the prescribed dose of pregabalin and, at the same time, for
lowering its expected side effects such as sedation.

In the model of neuropathic pain caused by chronic constriction injury (CCI)
of the sciatic nerve, analgesic effect of the combination of individual short
peptides with pregabalin was revealed in the "hot plate" test. The analgesic effect
of the drugs was assessed before modeling and on the 3rd, 5th and 7th days
after surgery, by pain behavior indicators, such as the frequency and latency of
animal paw lickings, frequency and latency of animal jumpings, as well as their
locomotor activity and latency of movements. Monitoring of mentioned indicators
showed that the combined administration of the studied short peptides with
pregabalin developed a pronounced analgesic effect. It is noteworthy that the
suppression of neuropathic pain by studied combinations is accompanied by
increased locomotor activity in animals, which indicates the possible prevention
of the sedative side effect typical for pegabalin.

Morphological studies have shown the possible neuroprotective properties of
short peptides, which was demonstrated by the ability of pGABA ethyl ester (a
peptide with the pharmacokinetic feature of a more rapid development of the
antinociceptive effect) to mitigate the structural changes in the sciatic nerve
caused by chronic constriction injury. The obtained data indicates that the
neuroprotective ability of the studied short peptides could also be involved in the
elimination of neuropathic pain.

Thus, the antinociceptive, analgesic, neuroprotective, and cerebrovascular
activity of the studied peptides was established, which opens up new prospects
for the development of potential correctors of impaired cerebral blood supply,
as well as new agents for neuropathic pain management among short peptides

of GABA and pyroglutamic acid.
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