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U3YYEHUE AHTUTMNOKCUYECKON U AHTUAMHECTUYECKON
AKTUBHOCTU KETO-NMAHTOUITAMUHOBYTUPATA KAJbLWUA

A. J1. Kapaes, I'. C. Ko3noBa, T. H. CmupHoBa, B. U. Fyl-lap’I

ITpoBeneHO SKCIIEPUMEHTAIBHOE U3yUYeHHE HOBOTO COSIMHCHUS KETO-TaHTOMIAMUHOOY-
THpaTa KaIbIHs, OIM3KOTO MO0 XUMHUYECKOH CTPYKType K MaHTOraMy. YCTaHOBIEHO, UTO Ke-
TO-ITAHTOMIAMHUHOOYTHPAT KaJbIMs 00IagaeT BBHIPAKEHHOH aHTUTUIIOKCHYIECKOH aKTHBHO-
CTBIO Ha MOJEJIAX HOPMOOAPUUECKOH M TMCTOTOKCHUYECKON rurnokcuil. OH oka3bIBaeT Ooliee
BBIPAXKEHHBIN, UeM ITaHTOraM, aHTHaMHecTHYecKuil 3¢ dexr. CyleCTBEHHOE CHIDKEHUE (-
(DEKTHBHBIX 703 y KETO-NAHTOMIAMUHOOYTHPATa KaJbIHSA 10 CPABHEHHIO C IAHTOraMOM
00ycIIoBIIeHO OoIee IETKMM MPOHNKHOBEHNEM depe3 reMaTodHIe(anndeckuii 6apbep.

KuroueBble ciioBa: KeTO-HaHTOI/IHaMI/IHO6yTI/IpaT KaJbliys, IIaHTOraM, aHTHTI'MIIOKCHYCCKast

AKTUBHOCTh, aHTHAMHCCTUYCCKAasA aKTUBHOCTh

BBEOEHUE

B panee mpoBemeHHBIX HCCIENOBAaHMAX [4] MOKa3aHO,
9TO HE3HAUYUTEIbHOE H3MEHEHHUE, B CTPYKTYPE H3BECTHOTO
mpernapara HaHToraMma MpUBeNIo K CYIIIECTBEHHOMY CHIIKE-
HUIO 3P (eKTHBHBIX 103. BMecTe ¢ TeM HOBOE COeTHEHHE
KkeTo-nanTomIaMuaoOyTupar kanpius (KITA-Ca) He Tosb-
KO COXPaHHWJIO BBICOKYIO (hapMaKOJIOTHUECKYIO aKTHB-
HOCTB, IPUCYIIYIO TAHTOTaMy, HO U TIPEBOCXOIUIIO €ro 0
psIy TECTOB.

Y4uThIBast NEPCIIEKTHBHOCTD JAbHEHIIEH pa3padoTKu
JTAHHOTO COCTMHEHHS B KaUueCTBE MOTCHIHAIBHOTO JIeKap-
CTBEHHOT'O CPE/ICTBA, OBLIO M3YYEHO €ro BO3ICUCTBHE Ha
MIPOLIECCHI BBHICIICH HEPBHOMN ACATEIHHOCTH M YCTOUIHBO-
CTH OpraHU3Ma K THIOKCHH. M3BECTHO, YTO MOIOKUTEIh-
HOC BIMSIHAC Ha MPOILECCHl MaMITH U O0yYCHUS B DKCIIE-
PUMEHTAJBHBIX YCIOBHSX CIIY)KHT IIPOTHOCTHUSCKUM
MPU3HAKOM HOOTPOITHOTO ACHCTBHUS MPENapaToB B KIHHU-
yeckoit npaktuke [1]. Ilpu 3ToM BakHBIM (HhaKTOpPOM, Ha-
PYIIAIOIUM MeTabOTHYESCKHE MPOLECCH B MO3TOBOI TKa-
HHU, SIBIISICTCS] TUTIOKCHSI.

Hawuboree BayXHBIMU TPOSIBICHUSIMHA JEHCTBHS HOOTPO-
OB SIBILTIOTCS aKTHBAIMS MHTEIUICKTYAJIBHBIX ¥ MHECTH-
gecKruX (DyHKIUIA, TOBBIIIEHHE CIIOCOOHOCTH K 0OYUCHHIO
u yiyumreHne namsita. OHU CTHMYITUPYIOT Tepenady Bo3-
OyKIIeHUs B IIEHTPAIIFHBIX HEWPOHAX, 00JIETJaloT repena-
9y MH(QOPMAIIH MEKIY TONYIIAPHSIMHI TOJIOBHOTO MO3Ta,
VAYYIIAI0T SHEPTETHICSCKUE MPOIIECCHI B MO3TE M €ro Kpo-
BOCHaOKeHHe. XapaKTepPHbIM CBOWCTBOM HOOTPOIIOB SIB-
JSIETCS] MX AHTUTUTIOKCHYECKasi aKTUBHOCTb.

W3ydyenne aHTUTUNIOKCHYECKOW M aHTHAMHECTHICCKOU
aktuBHOCTH KITA-Ca, cuntesupoannoro B 'HMU Bura-
MUHOB [6], IpecTaBiIsuio 0CoObIi HHTEpEC.

METOAbl UCCIIEOOBAHUA

AxtuBHOCTh KITA-Ca u3ydanu B omelTax Ha OEJIbIX
0ecropoJHBIX MBIIIaX 000€ro Mmoia co cpeaHeil maccoit

! JlaGoparopus papmaxonoruu (3as. — A. JI. Kapaes) ®I'VII To-
CYAapCTBEHHBIH HayYHO-HUCCIIE0BATEIbCKUI NWHCTHTYT BUTAMH-
HOB, Mockga, 117820, Hayunsrii rip., 14-A.
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tena 20 £2 1. KoHTponeM CIyX WM WHTAKTHBIE KHUBOT-
HBIC, KOTOPHIM BBOIWIHM (H3HOJIOTHIECCKHH PacTBOP B
COOTBETCTBYIOIIIEM 00beME.

AHTHTHIIOKCHYECKOE ACHCTBHE COCAWHECHUS HCCIENO-
BaJIM Ha MOJICIISIX THIIOKCHYECKOH HOPMOOApHUIECKOH, re-
MHUYECKOW M TUCTOTOKCHYECKOM THUMOKCHHU. [mnokcuue-
CKyI0 (THIIEPKAaITHUYECKYI0) HOPMOOAPHYIECKYIO THIIOK-
CHIO BBI3BIBANIM IMOMEIICHHEM MBIIICH B TE€PMETHYCCKU
3aKpBITHIC TTPO3PAYHbIC TICHAIIBI, PA3ICICHHBIC HA OTCEKH
o0beMoM 80 CM3; TEMUYECKYIO — BHYTPUOPIONIMHHBIM
BBejleHneM HUTpuTa Harpus (400 Mr/Kr), THCTOTOKCHYE-
CKYI0 — BHYTPHOPIOIIMHHBIM BBEICHUEM HHUTPOIPYCCH-
na Harpus (20 mr/kr). Ilpenaparbl BBOOWIM TaKKe BHYT-
pubprommHHO 32 60 MUH JI0 Havayia dKkcnepuMmeHnTta. Ha-
OmromeHHEe TPOBOAWIM A0 MOMEHTA IPEKPANICHUS
JIBIXaTeNbHBIX JBMKEHUH Y dKUBOTHBIX.

Buusnue Ha mporeccsl BbICIIEH HEPBHOW NIE€ATEIBHO-
CTH HCCJEOBaJM Ha MOJENIU OJHOKPAaTHOrO OOy4YeHHs
MBIIICH — YCIOBHOTO pedekca MacCHBHOTO H30CTaHUs
(YPIIN) ¢ mpuMeHEHHEM DIICKTPOIIIOKA B Ka4eCTBE aMHe-
3upyromero Qaxkropa. B skcrepuMeHTax HCIOJIB30BaIN
2-cexiuonnyo kamepy BUMMOTECT-PK5301 ¢ ocBeren-
HBIM W 3aTeMHEHHBIM OTCeKaMd. BHauame B TeucHHe
2 MUH pETHUCTPHUPOBATH BpeMsl TpeOBIBaHHWS MBI B
CBETJIOM OTCEKE JI0 TEPBOTO 3aX0fa B TEMHYIO CEKIIHIO.
3areM B TEMHOM OTCEKE JKUBOTHOE IMOJYy4aslo OJHOKpaT-
HBIH yap TOKOM 4depe3 AeKTPOAHBIH o (o0yuenue). He-
MIOCPEACTBEHHO TOCIIE 00YIEHHS TPHUMEHSUTH IEKTPOIIOK
(50 I'g, 0,2 ¢). CoxpaHHOCTH MIAMSTHOTO CJIe/Ia TIPOBEPSUIIN
yepe3 24 4 B TeyeHue 2 MuH. BelecTBa BBOIWIN BHYTPH-
OprommHHO 32 40 MUH 70 Havyana oOydeHus. AHTHAMHe-
CTHYECKOE JCHCTBHE H3y4aeMOTO COCIOMHCHHS OTpaxa-
JI0Ch B BO3PACTaHNH PA3HUIIBI JATCHTHOTO BPEMEHH MOCIIE
u 10 oOyuenwus (At).

CratiucTHuecKylo 00paboTKy JaHHBIX NMPOBOAMIN Me-
TOJIOM BapHallMOHHOW CTAaTHCTHUKU C HCIOJIb30BaHUEM
t-xputepus CteionenTa 1o nporpamme “Turbo-dost5”.
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PE3YJNIbTATbI U UX OBCYXOEHUE

[Ipu wuccrnenoBaHWM AHTUTUIIOKCUYECKHX CBOMCTB
KITA-Ca Ha 3KCIiepUMEHTAJIBHBIX MOIEISX THUIOKCHYe-
CKUX COCTOSTHHI YCTaHOBIIEHO, YTO B YCJIOBHUSIX HOpMOOa-
pHUUECKON TMIIOKCUH JaHHOE COeMHEHHE B 103aX oT 10 110
100 Mr/Kr yUTHHSIET TPOAOIKHTENBHOCTD KU3HH TI0JI0-
MBITHBIX JKUBOTHBIX Ha 35,8 —46 % 1o cpaBHEHHIO C KOH-
TpoiieM. Ha MoJenu TUCTOTOKCHYECKOH T'HIIOKCHH
KITA-Ca Taxke obnaman momoOHBIM 3ddexroM, omHaKo
CTaTUCTHYECKN 3HAYMMOE YBEIMYCHHUE BPEMEHH KH3HH
ObUIO BBIABIEHO B mo3ax 50 m 100 mr/kr (ma 21,6 u
38,4 % coOTBEeTCTBEHHO). B yCHOBHSIX reMHUECKOH Tu-
IIOKCHUHU BEIIECTBO OKa3aJOCh MEHEE aKTUBHBIM. JIuib B
no3e 100 mr/kr ero 3¢Q@deKT TOCTOBEPHO BO3pacTaj Ha
19,9 % (tabn. 1). Ciaenyer OTMETUTD, UTO 110 JAHHOMY Te-
cty adpdekrsl KITA-Ca mposBisiiick B ropasno Oosee
HU3KHX /103aX, YeM Yy IIaHTOorama, Kak B IPOBEJIEHHbIX pa-
Hee uccienoBanusx [4]. Bmecre ¢ TeM B yCIOBHSIX THCTO-
TOKCHYECKOW THIIOKCHHU IMaHToram B jo3ax 250, 500 u
1000 Mr/Kr yIJIMHSIT BPEMst SKM3HH MOJOMBITHBIX MBIIIEH
Ha 46, 57 u 85 % coorBeTcTBEeHHO [2].

[Ipy uU3y4eHUH  AHTHMAMHECTHYECKOTO  JEUCTBUS
KITA-Ca na moznenu YPIIM ycraHOBIEHO, YTO B KOHTPO-
JIBHOH TpyMIie Y dKUBOTHBIX MOCE IPUMEHEHHUS IEKTPO-
LI0Ka MTPOUCXOIMIIO TIOJHOE 3a0bIBaHKUE MTOJyYEHHOTO Ha-
BbIKa “00yudeHus” (yaap TOKOM 4Yepe3 AIIEKTPOIHBIN IMON).
JlarenTHOE Bpems npeObIBaHUS B CBETIIOM OTCEKE KaMephl
MIPaKTUYeCKH He MeHsu1ock: 34,1 ¢ mo oOyuenus u 31,1 ¢
cinyctsi 244 (91,2 %). B rpyrmnie KOHTPOJBHBIX KHBOT-

Ta6nuua 1. Bausnue KITA-Ca Ha npono/uKUTEIbHOCTD JKU3HU MbI-
uieil B YCJIOBHAX TMNOKCUM

Ipemapar Hosa, i onoigcey)ll;ﬁiﬂocn % addexra
penep mr/kr P JKU3HH, C
Hopmobapuueckas eunoxcus

Kounrponb — 411+ 11,9 100

KITA-Ca 10 558 £21,5%%* 135.8
25 570 £ 17,3%*x* 138,7
50 588 + 22 4%** 143,1
100 600 £ 30,7%** 146

T'ucmomokcuueckas eunoxcus

Na-HuTponpyccu 20 765 + 38 100

KITA-Ca 10 798 + 38 104,3
25 855 +£43,2 11,8
50 930 + 55,1% 121,6
100 1059 + 64%** 138,4

Tlemuueckasn eunoxcus

Na-HuTpuT 400  790,5 +21,1 100

KITA-Ca 10 777 £ 30,1 98,3
25 780 + 30,3 98,7
50 819 + 41 103,6
100 048 + 40,3%* 119,9

Ipumeuanue. 3nech UB TadI. 2 Pa3INYUsA CTATUCTUYECKH IOCTOBEPHBI MPHU:
*—p<0,05; ** —p<0,01; ¥** — p<0,001.

A.JL. Kapaes n ap.

HBIX, HE IIOJBEPraBIIMXCS BO3ACHUCTBHIO AIIEKTPOILIOKA,
JaTeHTHOEe BpeMs Tocie oOydeHHs BO3pacTajo Ha
288,1 %. Beenenue KIIA-Ca mpenorBpamaio jieicTBue
IEKTPOIIOKA KaK aMHE3UPYIOLIETO (haKTopa U COXPAHSIO
MOJTyYeHHBbIE HABBIKM OOYYEHHS, YTO CBUETEILCTBYET O
HAJIMYMH Y UCCIIEYEMOr0 BEIIECTBA AaHTHAMHECTHUECKUX
cBoiicTB (Tabm. 2). Kak mokaszanu paHee npoBeieHHbIE UC-
CJIeZIOBaHMs MTAHTOrama I0 JaHHOMY TecTy [3], mpemapar
B 1103ax 250 — 500 mMr/Kkr 06/aaeT yMEpEeHHO BbIPaXKEH-
HBIM @aHTHAMHECTUYECKHM CBOWCTBOM, B KOJIMYECTBEHHOM
OTHOILIIEHUHU cocTaBisouM 60 — 75 % ot “sraoHHoro”
JIATEHTHOTO BPEMEHHU Y JKUBOTHBIX, HE MOABEPTaBIIMXCS
BO3JICHCTBHIO AJICKTPOIIOKA.

Taxum 00pa3om, CTaTUCTHYECKHU TOCTOBEPHBIN d(pdekT
110 uccnenoBanHelM TectaM y KITA-Ca nposiBisuicst B ua-
nasoHe 103 ot 25 10 100 Mr/kr, Torma Kak y maHTorama —
ot 250 1o 1000 mr/kr. OueBuaHO, 4TO M3MEHEHUE P PeK-
TUBHBIX 103 BBI3BAHO 3aMEHOIl B CTPYKType INaHTorama
TUJIPOKCHIIBHOW IpyMIibl Ha KeTorpymnity. JlaHHoe u3MeHe-
HHUE MIPUBEJIO K CYILIECTBEHHOMY OOJEr4eHUI0 NPOHUKHO-
BeHusi KITA-Ca dyepe3 remarosHiedanmueckuii Gapnep
(I'OB).

OTO mpeToKEeHNe NOATBepKaaeTCs (hapMaKOKHHETHU-
YECKUMH HCCIIeoBaHMAMU. M3yyas npoHUIIAeMOCTb
KITA-Ca uepe3 ['Ob, onpenensiin ko3dduiueHt pacmnpe-
nenennst (K,) — crerneHb NPOHNKHOBEHHS COCAMHEHHI B
TKaHIX OpPTaHM3Ma M CIIOCOOHOCTH MOCICTHUX K M30Mpa-
TENFHOMY 3axBaTy (hapMaKoJOTWYeCKUX MpErapaToB U3
KpoBsiHOoro pycna. Okasanock, 4to 3HaueHus K Ui
KITA-Ca npakTudecku BO BCE UHTEPBAJIbI BpEMEHH 00JTb-
e | u Bo3pacTaroT B TeueHue 4 4, JOCTHUras rmoxasareiis
8,98, uTO yKa3pIBaeT Ha €ro XOPOIIYI0 MPOHHUIAEMOCTh
yepe3 ['Ob u 3HaUUTENbHYIO KyMYJISILIMIO B MO3I'€ KUBOT-
HBIX [5].

BbIiBOAbI

1. Kero-nnanTonnaMuHOOY TUPAT KalbI¥sl 00JIaaeT BbI-
PaXCHHON aHTUTUIIOKCUYECKON aKTUBHOCTBIO HA MOJIEIISIX
HOpMOOAPUUECKON 1 TUCTOTOKCUYECKOW THITIOKCHUH.

Ta6nuua 2. Bausnue na KITA-Ca na narentnoe spems YPIIN

JlarentHoE€ Bpems, ¢ % adpdex-
Ta K Jla-
Jlo3za, TEHTHOMY
Tpenapar Mr/kr o obyde- mocie Artm,c BPEMCHHU
HUs o0yueHus 110 00y4e-
HUS
Koutpoms ~ — 29,4 84,7 553 +9,6%** 2881
0e3 am-
HE3UU
Kont- — 34,1 31, —-3+6 91,2
poas +
aMHe-
3UsL
KITA-Ca 10 27,1 90,3 63,2+ 12,6%* 3344
25 31,4 102,4 71,0 + 9*** 326,1
50 30,6 77,8 472+ 13,3%*% 254,2
100 31,8 82,8 51,0+ 14,1** 2604
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ANTIHYPOXANT AND ANTIAMNESIC EFFECTS OF CALCIUM KETOPANTOYLAMINOBUTYRATE

A. L. Karaev, G. S. Kozlova, T. N. Smirnova, and V. I. Gunar

State Research Institute of Vitamins, Nauchnyi Proezd 14a, Moscow, 117820 Russia

Experimental investigation of calcium ketopantoylaminobutyrate (Ca-KPAB), a new drug with a structure close to that of pantogam, showed that Ca-KPAB
exhibits a pronounced antihypoxant effect on the normobaric and histotoxic hypoxia models. The new drug also produced a more pronounced antiamnesic acti-
on as compared to that of pantogam. A significant decrease in the effective drug dose in the case of Ca-KPAB is explained by its ability to readily bypass the
blood — brain barrier.





