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KO-JTOKAJIU3AIUA AT®-CUHTA3bI U HEUPOTJIOBUHA
B HEMPOHAX MO3I'A KPBICHI '.)

E. B. Y3noea, C. M. 3umamkun
I'poonenckuii 2ocyoapcmeennbiii meouyurckuil yuugepcumem, I poono, berapyco

Lenv. Cpasnumenvuas oyenka pacnpedenenus ATD-cunmasvl u Helipo2ioOUHA 8 HEUPOHAX PA3HBIX OMOEN08 MO3-
2a Kpuichl.

Mamepuan u memooul. Hccneoosanue gvinonneno na mamepuaie om 5 6ecnopoonvix kpwic-camyos. Hcnonbsosa-
JIUCH UMMYHOLUCTOXUMUYECKUL, YUMODOmoMempudeckutl u crmamucmuieckuli Memoobl UCCIe0068aHUsL.

Pesynvmamoi. ATO-cunmasza u neipo2nodun HepagHoMepHO pacnpedesieHbl Ha PeUOHAIbHOM U KIEeNOYHOM YPOs-
He. OmHnowenue cooepicanus OaHHLIX 0EIK08 3HaYUmenvHo eapvupyem. Meowcdy codepicanuem 6elKo6 6 pasHbix
HeUpOHAX Cyuwjecmsyem nOIOHCUMENbHASA KOPPENAYUs, 8 0COOEHHOCMU 6 (DUL02eHeMUYECKU CINAPbIX OMOGRAX MO32d.
OmHuoutenue cooepaicanusi 6eIKo8 He 3a8UCUm 0m HetpoOMeOUAmoPHOU NPUPOOLL HEUPOHOB, HO 3AGUCUM O NOJI0JICe-

HUSL HEUPOHOB 6 PeqhleKmOopHOlL dyee.

Buisoovr. Omuowenue pacnpedenenus AT@-cunmazvl u HeUpoI0OUHA 6 HEUPOHAX MO320 XAPAKIMEPUSYEMCsl NO-
JIOJACUMENbHOU KOpPensyuell, Ymo YKa3vleaem Ha NPOCMPAHCMEEHHYIO U (DYHKYUOHATbHYIO C853b.
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Beeoenue

Heiipornooun (Ngb) — Oenok rpynmbl Tia00u-
HOB, JKCIPECCUPYIOIIMNACA NPEUMYIIECTBEHHO B
HEPBHOW CHUCTEME M yYacTBYIOIIMH B oOecrieueHUN
KHCJIOPOJIHOT'O TOMEOCTa3a HeMPOHOB, HEUTpaIn3a-
LIMM MOHOOKCHA YTJIepoJa, aKTUBHbBIX (JOpM a3o0Ta
M KHCJIOpOJa M TPEAOTBPAIICHUH TPUBOIAIINX K
aronTo3y KJIETOYHbIX MOBPEXACHUN. B panHuX uc-
cnefoBaHusax Ngb oTMeueHa MOJIOKUTENbHAST KOP=
pesius ero pacipeaesieHHus ¢ OTpeOIeHueM KIleT-
Kkamu kuciopoaa [ 1], mo3aaee Ngb 0b11 00HApYKEH
HETIOCPEICTBEHHO B MUTOXOHJPUSIX — B MaTpUKce/
BO3JIe BHYTPEHHEH MEMOpaHbI CO CTOPOHBI MATPUK-
ca [2-4]. Ilpu KHCITOPOAHO-TIIOKO3HOM HEI0CTa-
TOYHOCTH HaOJII0IaeTCsl 3HAUNTEIIHHOE. YBETNUCHHE
conepkanusi Ngb B MUTOXOHAPHSX, YTO MOJIOKH-
TEJIbHO KOPPEIUPYET C €ro HEHPONPOTEKTOPHBIM
neticteueM [4]. AT®-cuHTa3a — CIOKHBIN, KPYII-
HBII OEJIKOBBI KOMIUIEKE. BHYTPEHHEH MeMOpaHBbI
MUTOXOHIPHUNA, UCIQIIB3YIOUIMN YHEPTUI0 IPOTOH-
HOTO 3JIEKTPOXUMHYECKOI 0 I'paAMeHTa AJIsl CUHTE3a
ATO u3z AJIO W onpeAensonuii CTPYKTypy KpUCT
MHUTOXOHIpPUH B pe3yiibrate aumepusanun. Coxep-
kaHne AT®=enHTa3bl MOKET OTPAKATH «IHEPTETH-
YeCcKHi MOTeHHHal HEHPOHOBY, MOTPEOHOCTh UX B
KHCIIOpOJIE, a CoepkaHue B HUX Ngb — «peseps-
HOe .00ecricueHe MHUTOXOHAPUI KHCIOPOIOM» U
BO3MOXHOCTb CBSI3bIBATH CBOOOJHBIC PaIMKabl B
9KCTPEMaIbHBIX YCIOBHSIX, HATPUMEP NPU HIIEMHUH
MO3ra.

YuuTeBas MOTEHIHATBHYIO (PYHKIHOHAIHHYIO
COIIPSDKEHHOCTh ATHX OEJIKOB, LIENbI0 HACTOSIICTO
WCCIJIEJIOBAHUS CTajla CpaBHUTENIbHAs OILlIEHKa pac-
npenenennss AT®-cunrassl u Ngb B HelipoHax pasz-
HBIX OTJIEJIOB MO3Ta KPBICHI.

Mamepuan u memoowt

Jls vcciieloBaHus UCIIOJIb30BaH MaTepuai oT 5
0ecIopOIHBIX OEJBIX KpbIC-CaMIIOB JHHUK Bucrap

JKypnuan ['potHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO yHUBEpcuTeTa, Tom 20, Ne 4, 2022

Mmaccoit, 23020 r. Cobmoganichk Bce TpeOOBaHUS
Hupexktusbl EBponeiickoro Ilapnamenta n Coseta
Ne 2010/63/EU ot 22.09.2010 o 3amure >KMBOTHBIX,
MCTIOJIB3YIOIIMXCS A71s1 Hay4HbIX neneid. Ha uccie-
JIOBaHHUE MOJIyYCHO pa3pelleHre KOMUTETa 10 OHo-
MEIULMHCKON ATUKE [ pOAHEHCKOTO IrOCy 1apCTBEH-
HOT'O MEJTUIIMHCKOT0 YHHUBepcuTeTa (poTokos Ne 2
ot 15.01.2020).

Kpbic ymeplBiIsin myTeM OBICTPOH JIeKamu-
Tary. ['0JIOBHOM MO3r U IIEWHBINA OTAE] CIIMHHO-
o Mo3ra H3BJEKalIH, (UKCUPOBAIM B LIUHK-ITa-
Hon-opmanbaerune [5], 3aximrouanu B napadun. C
MOMOIIBI0 MEKPOTOMa TOTOBWIIN CepuH mapaduHo-
BBIX CPE30B T'OJIOBHOT'O M MIEHHOTO OT/AENa CIIMHHO-
0 MO3ra TONIIUHON 5 MKM depe3 Kaxbie S00 MKM,
MOHTHPOBAJIM HAa IOATOTOBJICHHBIC IPEIMETHBIC
CTEKJIa.

OnuH cpe3 W3 Cepur OKpaIlMBalIM 10 METO-
ny Huccnst mis maeHTHQUKAIUE CTPYKTYp MO3Ta
no ariacy [6], BTopoil u TpeTuil cpe3bl OKpallu-
Bl HMMYHOIMCTOXMMUYECKH [JIsi BBISBICHUS
AT®-cunTazer u Ngb. [IpuMeHsn nepBUYHbIE MO-
HOKJIOHQJIbHBIE MbIIIMHBIE aHTuTena Anti-ATPSA
antibody (ab. 14748) u Anti-Neuroglobin antibody
(ab. 37258) ¢upmbr Abcam (BenukoOpurtaHwst)
B pazBegeHuu 1:2400 u 1:600, cOOTBETCTBEHHO.
[l BBISBIICHUSI CBSI3aBIIMXCS NEPBUYHBIX AHTH-
ten wucnonszoBamm Habop EXPOSE Mouse and
Rabbit specific HRP/DAB detection IHC kit Abcam
(BenkoOpuTanusi, ab. 80436).

Wzyuenne mpemnapaToB, MHUKpOQOTOrpapupo-
BaHHE M LUTOPOTOMETPUIO B CTPYKTypax MO3ra
NPOBOJMIIM MPU Pa3HBIX YBEIMUCHHAX MHUKPOCKO-
na Axioskop 2 plus (Zeiss, ['epmanust), mudpoBoii
Buneokamepsl Leica DFC 320 (Leica Microsystems
GmbH, I'epmannsg) u mporpamMmsl KOMIBIOTEPHO-
ro aHanuza uszobOpaxkenus Image Warp (BitFlow,
CLIA).
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[lony4yennsle naHHele nuTOoOTOMETpPUH OOpa-
0aThIBAIIH C TIOMOIIBIO KOMITBIOTEPHOH ITPOTPAMMBI
Statistica 10.0 ays Windows (StatSoft, Inc., CLLIA;
cepuiinbiii Homep 31415926535897). B onucarens-
HOW CTaTHCTHKE OIpENeNsUld 3HAaYCHUS MEAHaHbl
(Me), nmxknero u BepxHero kBaptuiei (LQ; UQ).
i m3yuenns cBsizu mexny ATd-cunrazoii u Ngb
UCTIONTb30BAICS KOA(P(HUIIUEHT PAHTOBOW KOppeIs-
nnu Crimpmena (1) (p<0,05).

Pezynomamuot u oo6cyscoenue

NmvmyHopeakTuBHOCTE AT®-cuHTa3sr 1 Ngb B
HEeWpOHaX MO3Ta KPBICHI BBIABIIAETCS 110 BCEMY 00b-
eMy LMTOIlIa3Mbl B TejlaX HEHpPOHOB U UX OTPOCT-
Kax, B TO BpeMs KakK siipa OCTAIOTCS HEOKPAIICHHBI-
Mu. AT®-cunraza u Ngb pacnpenenensl B pa3HbIX
oTJenax Mo3ra reTeporeHHo (PUCYHOK).

Pe3ynbratel n3mMepeHns uX ONTHYECKOH IIJIOTHO-
CTH B Tenax HelpoHOB 102 cTpyKTyp MO3ra KpBICHI
[OKa3alM, 4TO B CPEIHEM HMMYHOPEAKTHBHOCTh
AT®-cunTa3s! ObL1a BhIlIe, yeM Ngb (Tabnuna).

W '
oty T

Pucynox — AT®-cunmasa u Ngb 6 neiiponax mosza kpuvicot. A, C, E — AT®-cunmasza; B, D, F — Ngb; A, B — 3y6uamasn
uzeununa, I cnoii; C, D — meouanvnoe zabenynapnoe aopo; E, F — neiipon mezenyepanuueckozo a0pa mpoiiHuun0z0 Hepea.
Hmmynozucmoxumuuecxkoe okpawusanue. A-D x400; E-Fx1000
Figure — Immunoreactivity of ATP synthase and Ngb in rat brain neurons. A ,C, E — ATP synthase; B, D, F — Ngb; A, B — dentate gyrus, layer
II; C, D — medial habenular nucleus; E, F — neuron of mesencephalic nucleus of trigeminal nerve. Inmunohistochemical staining. A-D %400;
E-F <1000
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Tabnuya — CpaBautenbHoe pacrpenenenne ATd-cuntazsl 1 Ngb B cTpykTypax Mo3ra KpBICHI
(B em. omrt. Tt x10%)
Table — Comparative distribution of ATP synthase and Ngb in rat brain neurons (in opt. den. units x10?)

Koneunslii Mo3r

Hassasme crp AT®-cunTaza Ngb AT®-cunTaza/
e (Me (LQ; HQ)) (Me (LQ; HQ)) Ngb
LA TS L 163,3 (117,7; 225,0) 164,1 (137,1; 201,1) 1,0
00OHATENILHOM JTyKOBHIIBI
MEmSPEHIE NEIIETEL 2874 (266,6; 318,2) 280.8 (251,6; 321,8) 1,0
oboHsTenbHas Kopa, 11 cioit
Tupudopmuas kopa, 11 cioit 313,2 (274,4; 364.8) 215,0 (229,2; 291,5) 1,5
T'unmoxkamm, 11 ciroi
CA1 none 255,8 (223,0; 272,2) 196,0 (167,7; 245,4) 3
CA2 none 314,8 (247,8; 385,3) 275,9 (235,9; 311,0) 1,1
CA3 none 344,4 (280,3; 390,3) 223,0 (151,5;307,8) ,5
Ipecyouxymym
I 323,2(293,3; 367,2) 20149 (176,5; 229,2) 1,6
I 324,2 (291,6; 344,3) 208,9 (190,3;227,3) 1,6
v 334,0 (240,1; 427,0) 207,1 (175,05 227,8) 1,6
A% 344,0 (312,7; 380,3) 209,0 (183,8; 226,8) 1,7
VI 341,0 (300,8; 394,3) 217,8(193,7; 245,5) 1,6
3yb6uaras u3BmwinHa, I cioi 309,3 (226,6; 374,7) 184,5 (141,5;248,3) 1,7
Cxopiyma 271,8 (241,9; 302,0) 215,5 (198,2; 250,5) 1,3
TMapueranbHast Kopa
II 209,3 (170,5; 234,4) 176,6 (141,2; 208,3) 1,2
I 238,5 (196425 293,7) 190,9 (150,1; 200,1) 1,3
A% 295,5 (267,7; 336,2) 272,6 (219,3; 317,0) 1,1
VI 297,4 (256,0; 309,2) 208,8 (146,9; 301,2) 1.4
TosicHast (muHTYAsIpHAS) KOpa
I 255,4(200,7; 317,1) 154,0 (134,1; 174,9) 1,7
11 297,2 (255,3; 350,1) 178,6 (144,25 199,1) 1,7
v 373,3 (348,0; 419,6) 2245 (181,7; 285,9) 1,7
VI 344,2 (311,05 392.,4) 198,8 (174,6; 222,6) 1,7
®DpoHTaNIbHAs KOpa
I 245,2 (193,4; 289,3) 173,8 (159,5; 207,9) 1.4
111 248,1 (209.,4; 276,2) 169,7 (142,4; 190,8) 1,5
v 245,0 (213,05 290,6) 190,6 (165,2; 223,8) 1,3
A% 331,1 (255,8; 373,9) 235,0 (202,5; 286,3) 1.4
VI 287,0 (246,5; 335,1) 258,2 (228,3; 308,2) 1,1
Bucounas (3HTOpHHATBbHAS) KOpa
267,0 (204,4; 317,4) 150,9 (115,0; 184,7) 1,8
309,2 (269,5; 330,0) 150,4 (121,8; 177,5) 2,1
310,3 (262,1; 365,6) 157,2 (134,1; 176,2) 2,0
339,5 (286,5; 380,1) 168,4 (145,1; 184,9) 2,0
360,4 (262,1; 411,6) 150,0 (112,2; 206,9) 24
3aTbutouHast (3pUTEIbHAS KOPA)
I 249,6 (208,1; 339,1) 209,1 (172,7; 234,9) 1,2
111 295,0 (269,5; 323,3) 205,2 (169,5; 221,7) 1.4
v 299,4 (258,5; 358,0) 186,0 (148,1; 238,9) 1,6
A% 363,2 (301,1; 411,0) 203,5 (142,5; 242,1) 1,8
VI 326,3 (277,1; 413,7) 232,6 (205,8; 283,6) 1.4
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[Iponmomkenre TabIAIIBI

Pe’I‘pOCHJ’ICHI/IaﬂLHaﬂ Kopa

TPOWHUYHOTO HEPBA

(arpanynspHast)
I 275,5 (264,4; 312,8) 217,0 (199,2; 243,2) 1,3
- 333,2(274,1; 389,7) 220,0 (180,0; 247.5) 1,5
v 295,5 (257,0; 340,6) 257,0 (199,4; 345,3) 12
VI 300,2 (255,6; 352,8) 263,8 (232,8; 309,4) 1,1
MortopHast kopa
I 199,5 (166,3; 208,5) 140,2 (127,5; 158,1) 1,4
1 179,7 (165,1; 241,6) 193,8 (179,1; 217.,3) 0.9
\% 200,4 (184,3; 220,2) 218,2 (251,3; 222.6) 0.9
VI 200,0 (192,2; 245,5) 191,1 (160,0; 219,9) 1,1
MenuanbHOE PO MUHIATHHBL 158,7 (151,0; 176,4) 196,8 (183,0; 227,5) 0,8
bazomennanbHoe AP0 MUHIATMHBL 193,0 (175,9; 226,4) 182,9 (146,2; 219,4) 1,1
BazonarepanpHoe Ap0 MHUHIATHHB 176,1 (155,2; 248,4) 185,8 (158,2;237,7) 1,0
JlarepanpHOE SIPO MUH/IATHHBI 216,9 (190,4; 258,6) 239,9 (217,4; 297,6) 0,9
[IpomexyTouHbII MO3T
Tanamyc y 4
IlapaBeHTpHKYISIPHOE SIIPO TaTamyca 321,8(272,2;371.,4) 333,9 (256,8;:396,8) 1,0
MenuanbHoe rabeHyISIpHOE SIIPO 334,4 (313,7; 359,1) 280,9 (245,7; 343,6) 1,2
B OO G 320,5 (286,0; 373,5) 280,7 (254,3; 315,6) L1
TaIAMUYECKOE AP0
MEGE@ESEIN0: O 307,9 (250,3; 376,9) 320,9 (272,1; 390,0) 1,0
BEHTPOJIATEPAITLHOE SAIPO TaTaMyca
LS5 N OO O GRS I N 615 285,9 (250,3; 324,9) 252,5(219,0; 320,9) 11
TaJaAMUYECKOE PO
BenTpanbHoe mocTeponarepaibHoe 278.9 (256,5: 3348) 2422 (222.3:305.1) 12
TaJaAMUYECKOE PO
Snpa 3agHei rpymnisl Tagamyca 255;91(216,9;294.,2) 242.3 (207,9; 311,6) 1,1
HurepmenronopcanbHOE SAPO 249.9 (227,3; 278;6) 278,7 (239,1; 308,6) 0,9
IleHTpansHOE MEAUATBEHOE SAPO 348,8(316,1; 401,0) 279,9 (253,8; 298,3) 1,3
‘I \ lunoranamyc
JyroobpasHoe siipo 387,8 (357,3; 414,7) 257,8 (240,2; 286,6) 1,5
eI G £, \ 289,3 (265,1; 310,4) 214,4 (186,6; 235,0) 1,1
BEHTPOJIATEPAILHOE
JlopcomenuanbHoE SApO 250,6 (221,4; 323,8) 253,4 (229,2; 267,2) 1,0
Benpomennasoe 1y 291,9 (215,7; 350,9) 210,8 (162.,9; 253,5) 14
JIOPCOMENUATEHOE
384,2 (351,9; 411,9) 228,4 (194,4; 257,5) 1,7
380,4 (349,9; 432,9) 299,5 (257,5; 341,3) 1,3
199,8 (163,7; 237,7) 174,4 (154,1;197,2) 1,2
433,3 (411,5; 476,1) 342.4 (311,1; 408,1) 1,3
Cpenuuii MO3T
o KTHOE BEIICCTEO HEPHOH 371,4 (324,7; 402,7) 240,1 (202,0; 244,3) 1,6
cyOCTaHIUH
GO LT 10 R 413,0 (370,7; 444,7) 209,0 (173,0; 239,9) 2,0
cyOcTaHIuH
Bepxnsist 001acTh TOKPHIIKA 282,9 (242,2;311,0) 217,0 (192,9; 242.9) 1,3
WHTeprneayHKyIIpHOE AP0 345,3 (274,5; 435,7) 304,6 (206,2; 362,0) 1,1
Kpacuoe sapo 352,8 (312,6; 391,5) 233,7 (195,0; 265,2) 1,5
JopcanbpHoe sapo mBa 300,6 (239,2; 377,7) 305,0 (255,3; 243,9) 1,0
WAISEDECIE T (a0 3795 (328,7; 423,1) 293,2 (262.3; 361.3) 13
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Mo3zxkeuox
OxouokIT090K: KiIeTku [Typkuabe 344,5 (304,1; 393,7) 207,8 (177,4; 262,4) 1,7
gapaMeH“aHHa’I HIOTBIKA: IKICTKH 255,7 (211,7; 289.,9) 219,1 (194,1; 244,1) 1,7
YPKUHBE
Tupamuna: knerku [lypkunase 364,2 (333,5; 389,6) 246,7 (224,3; 264.,9) 1,5
IIpocras nonbka: kiierku [lypkunbe 262,3 (229,2; 283,5) 162,7 (109,7; 215,2) 1,6
MenuanbHoe 1apo 312,8 (283,1; 356,5) 252,6 (224,8;277,2) 1,2
MenuanbHOE AP0, TOPCONATEPATHHOE 388,7 (345,5; 412,5) 268,2 (251,2;294,4) 1,5
JlarepanbHoe s1po 365,5 (329,0; 416,6) 256,2 (225,7; 305,8) 1.4
BcraBounoe sapo 349,6 (319,8; 402,4) 326,3 (270,3; 379,0) 1,1
ITpomonroBaThIii MO3T ] “ v

T'uranronemmnonsipaoe sIpo 364,6 (318,1; 458,0) 282.4 (260,1; 328,9) 1,3
SInpo nureBoro HepBa 362,1 (320,3; 388,2) 363,1 (312,9; 446,2) 1,0
S1Apo MOIBSI3BIYHOTO HEPBA 172,0 (157,5; 207,2) 238,8 (200,6; 278,1) 0,7
Slapo Omy>xmaroniero Hepsa 422.6 (356,6; 460,1) 267,5 (203,9;:319,0) 1,6
SInpo Tomst (AP0 TOHKOTO MyYKa) 409,7 (389,3; 420,2) 244.6 (209,1; 268,9) 1,7
Snpo bypnaxa 361,2 (315,5; 391,9) 234,0 (200,35 265,4) 1,5
WAPPAMERITES AT TSR ITeO e 337,6 (290,1; 389,3) 231,5.(216,6; 269,5) 1,5
(BeHTpaJIbHOE)

WAPyAMERITS [T TS0 DO 369,8 (350,0; 397,8) 246,5 (230,2; 285.4) 1,5
(mopcanpHOE)

MenuanHoe 100aBOYHOE SAPO 449.2 (417,3; 486,8) 222.2 (191,7; 266,0) 2,0
CrnuHaiIbHOE SIIPO TPOHHUYHOTO HEpBa 368,2 (323,1; 414,5) 230,1 (216,5; 251,4) 1,6
BecTtubynokoxieapHblii raHIIHi 518,9 (444,6,.571,6) 497,6 (431,2; 580,9) 1,0
E;;gOBeTmeepam’Hoe PCTHKYIAPHOC 349,0 (327,1; 424.3) 275,5 (237,8; 292,2) 13
Snpo myuka [TpoGera 398.5 (373,5;437,4) 2445 (212,1; 267,6) 1,6
Bosnerroe sapo miBa 3289 (285,9; 373,1) 393,7 (331,1; 455,4) 0,8
[Ipeno3urapHoe NOABI3BIYHOE SAPO 291,5(264,9; 330,5) 2547 (214,6; 288,2) 1,5
MenmnansHOE BeCTHOYISPHOE SIIPO 298.1 (274,0; 391,9) 323,5(271,9;377,4) 0,9
Anpenanmuaeprudeckoe sapo Cl 324,6 (300,2; 382,6) 324,4 (278,3; 376,9) 1,0
JlatepasibHOE PETUKYISPHOE 5 \ 395,2 (368,5; 463,9) 334,8 (274,9; 367,6) 1,2
SInpo HIKHEH ONHBBI | 348,9 (301,5; 340,0) 336,5 (285,0; 419,4) 1,0

CHUHHOM MO3T

BcraBounble HEHPOHE OB 456,0 (419,9; 498,1) 204,1 (180,4; 255,5) 2,2
JobaBouHoe siip 491,6 (474,4; 516,8) 410,0 (362,9; 487,3) 1,2
IenTtpanbHoe 545,4 (536,3; 561,5) 459,6 (428,8; 554,4) 1,2

HauOonbmiee  comepkanue

AT®-cuHTa3bI

Haubonpmee kommuectBo Ngb (>400 y. e.)

(>490y. e.) HabmOaeTCA B IICHTPAILHOM IIEHHOM
SOpe 1 100aBOYHOM sIIpe CIIMHHOIO MO3I'a, BECTH-
OyJIOKOXJICapHOM TaHIJIMH; Bbicokoe (>400 y. e.) —
BO BCTABOUHBIX HEHpPOHaX 3aJHUX POTOB CIIMHHOIO
MO3ra, MEIUaHHOM T0OaBOYHOM SIpE, THCTaMHHEP-
THYeCKUX HelipoHax E2, sape Oy aaromiero HepBa,
PETUKYJISIPHOM BELIECTBE YEpPHOH CyOCTaHIMU U
sape 'omns. Haumensiiee konnuectBo AT®-cuH-
Ta3el (<180 y. e.) XapakTepHO IJIsI MHUTPAITBHBIX
KJIETOK OOOHSTENFHON JIYKOBHIIBI, MEAUAILHOTO U
0azonaTepalbHOTO SiA€P MHUHAAJIHMHBL, sApa MOAb-
sI3pIYHOTO HepBa U HekpoHoB Il cimost moTtopHOU
KOPBI (Ta0IunIa).

OBUIO0 OOHAPYXEHO B JI00aBOYHOM M IIEHTPAIHLHOM
HIEHHOM sIpax CIIMHHOTO MO3ra, a TaKXKe BECTH-
OyJIOKOXJICAPHOM TaHTIUH; OOJIBIIOE KOJIHMYECTBO
(>340 y. e.) — B OOJIBLIIOM siIpE IIBA, TUCTAMHUHEP-
rudeckoM sape E2 runoranamyca u sape VII naper
YepenHblX HEPBOB; HaMMEHbIIEe KOIUuecTBO Ngb
(<160 y. e.) xapakTepHO I pa3HBIX CIOEB MOTOP-
HO, BUCOYHOW M MTOSICHOW KOPHI (Ta0NIHIIa).
Otnomenne copepxkanus ATD-cunTazsl kK Ngb
B HEMpPOHaX Pa3HBIX CTPYKTYP MO3Ta KPbICHI 3HAYH-
TEJIbHO BapbupyeT (Tabnuua). IToT KoddduuueHt
cpenu Beex 102 TUIIOB U3YUEHHBIX HEUPOHOB MO3ra
KpeIcHl B 8% konebnercs ot 0,5 mo 1,0; B 52% —
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or 1 mo 1,5; B 33% — or 1,5 mo 2,0; B 7% —
or 2 10 2,5.

B mepByto rpynmy ¢ koaddurmenrom 0,5-1,0
BOIIUIM HEMPOHBI (PMIIOTEHETHYECKH OoJiee CTapbIxX
CTPYKTYp MO3ra — siip0 NOIBSI3bIYHOIO HEPBA, Me-
JIUaIbHOE U JIATePAIbHOE SiIpa MUHJIAINHBI, 00JIb-
n1o0e sIpo MIBa, HHTEPMEANOA0PCATBHOE SIPO Taja-
Myca, MEIHaJIbHOE BECTHOYJISIPHOE sIpO, a TaKKe
Il u V cnou motopHO#l KOpbl Mo3ra. Bo BTOpYyIO
rpynmy (1,0-1,5) Bomm Takxke MpeHMYIIECTBEH-
HO (UIOTEHETHYECKH CTapble CTPYKTYPBHI, HO TIO
Mepe Bo3pacTaHusi oTHouieHus ATd-cuHTazbl K
Ngb xonruecTBO cpeu HUX CTPYKTYP HEOKOpTEKCa
Bo3pactaer. Ciegyer OTMETUTb, YTO HEHpoMeaua-
TOpHas NMpUpoJa HEWPOHOB B CTPYKTypax NEPBOM 1
BTOpO# rpymnn Bechbma pasHas (TAMK-, nodpamun-,
CEpPOTOHUH-, TIIyTaMaT-, aleTHIXOINH-, aJ[peHaH-
Heprudeckne). B tperbeii rpymme (1,5-2,0) mons
(UIIOreHeTHUECKH MOJIOABIX HEHPOHOB COCTaBIISET
0omnee momoBUHBEL. OOIIHOCTH HEHPOMETHATOPHOM
MIPUPOJIBI HEHPOHOB He HaboaeTcsa. B uerBeproii
rpynne (2,0-2,5) KoJIU4ecTBO CTPYKTYpP HEBEIHKO,
OHU 3HAYUTENIFHO PAa3HATCS MO (UIOTCHETHYECKO-
My Bo3pacty. HelipomenuaropHas npupoaa ux Heu-
ponoB — I'’AMK, acnapraT- u rimyramaTepruyecKue.

NwmeeTcst CBA3b JAaHHOTO COOTHOLIEHHS C IIO-
JIOKCHUEM HEWPOHOB B peduIeKTOpHON ayre:
B MoToHelpoHax konmuecTBa AT®-cunTassl 1 Ngb
MIPUMEPHO OJIMHAKOBBI, B TO BPEMs KaKk BO BCTaBOY-
HbIX HedpoHax 3agHux poroB ATd-cuHTasbl 3Ha-
qUTEIhHO Oobine, yeM Ngb. 3aBHCHMOCTH MEXTY
HEUpOMEIMaTOPHON MPUPOJIONH HEUPOHOB U COOT-
HolleHneM B HUX conepxanusi AT®-cunraser, Ngb
HeE BBISBIICHA.

Mexnay pacupeaenenusivu ATO-cunrazprm Ngb
B CTPYKTypax MO3ra yCTAHOBJIEHA MOJIOKUTEIIbHAS
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koppersus (1=0,57; p<0,001). JlanHoe 3HauYeHUE
kod((pumEeHTa COOTBETCTBYET CPEIHEH CHIIEe CBI3U
MEXJy TONorpaduuecKuM pacrlpesie]ICHueM JIBYyX
UCCIIelyeMBbIX OCIIKOB.

Pe3ynbTathl  pa3enbHOTO  KOPPEISIIIUOHHOTO
aHali3a MOKa3aJld OTCYTCTBUE JTOCTOBEPHOM KOp-
pemsimun (1=0,29; p>0,05) mexmy comep:kaHUEM
AT®-cunTaszer 1 Ngb B (umoreneTndeckn Ooiree
MOJIOJIBIX CTPYKTYypax HEOKOPTEKca U HeolepeOer-
JyMa ¥ ee Hajnu4ue B QUIIOreHeTHIecKu Oornee cra-
prix oTaenax mo3ra (r=0,53; p<0,01).

Hapsiny ¢ cooOrmienusivu o sokanusarmu Ngb
MPEUMYIIEeCTBEHHO BOJIM3W/B MUTOXOHHOPHAX ' [3,
7] WM TEpeKpHITHH MAaTTEPHOB WMMYHOMCUCHHSI
AT®-cuntasel-p u Ngb [8], 3T0 aaeT ocHOBaHHE
MpEeJIoJaraTh UX MPOCTPAHCTBEHHYIO M\ (DYHKIINO-
HAJIBHYIO CBSI3b, OCOOCHHO B _HCHMPOHAX (hriioreHe-
THYECKUX CTAPBIX OTACIOB MO3ra.

Buicoowt

1. JInst AT®D-cunTasel 1 Ngb xapakTepHO HepaB-
HOMEpHOE pacrnpesiesieHne Ha KJIETOYHOM YPOBHE:
0enku 00HapYKUBAIOTCs B LIUTOIJIa3Me TEJ U B OT-
pPOCTKax HEHPOHOB, HO HE.B.MX sApax.

2. Mexny copepxannem AT®-cunraszsl u Ngb
B HEMPOHAX Pa3HBIX OTJEIIOB MO3Ta KPBICHI UMEETCS
noyioxk|TeNbHas kKoppersaus (1=0,57; p<0,01), aro
CBUJIETENBCTBYET O HAJTMYUH POCTPAHCTBEHHOM, a,
BO3MOKHO, M (DyHKIIMOHAIBHOW CBSI3M MEKAY JaH-
HeIMH Oenkamu. OHa BbIlIe B HeWpoHax (uiore-
HETHIECKN CTapBIX CTPYKTYpP MO3Ta U OTCYTCTBYET
B HEOKOPTEKCE U HeolepebemyMme.

3. CootHomenne conepxkanust ATD-cuHTa3bl U
Ngb cBsizaHO ¢ pacmnono)eHHeM HEHPOHOB B ped-
JEKTOPHBIX Jyrax, HO HE 3aBUCHT OT UX MEAMATOP-
HOU IPUPOJIBIL.

8. Neuroglobin involvement in respiratory chain function
and retinal ganglion cell integrity / C. Lechauve [et al.]
// Biochim Biophys Acta. — 2012. — Vol. 1823, Ne 12. —
P.2261-2273. — doi: 10.1016/j.bbamcr.2012.09.009.
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ATP SYNTHASE AND NEUROGLIBIN CO-LOCALIZATION IN RAT

BRAIN NEURONS
E. V. Uzlova, S. M. Zimatkin

Grodno State Medical University, Grodno, Belarus

Aim. Comparative assessment of the distribution of ATP synthase and neuroglobin in neurons of different parts of
the rat brain.

Material and methods. The study was performed on the material from 5 outbred maleé vats. Immunohistochemical,
cytophotometric and statistical research methods were used.

Results. ATP synthase and neuroglobin are unevenly distributed at the regional and cellular level, the ratio of
the content of these proteins varies significantly. Positive medium correlation‘exists between contents of these two
proteins in different neurons, especially in phylogenetically older parts. The ratio of proteins does not depend on
neurotransmitter nature of neurons, but depends on the position of neurons in.reflex arc.

Conclusions. The distribution ratio of ATP synthase and neuroglobin in brainmeurons is characterized by a positive
correlation and that indicates spatial and functional connections.

Key words: ATP synthase, neuroglobin, neurons, brain, rat.
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