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YV pobomi docnioaxcero ocobrueocmi xpoHopummiunux nepedy0os ioHope2yn8anbHol hyHKYil HUPOK 3a
VMO8 2INOGYHKYIL wukonodionol 3ano3u. [l eueuenns 2ino@ynkyii enighiza meapur ympumyeaiu 8 ymo-
64X NOCMIUHOL C8IMN060T CMUMYIAYIL 61P0006xc 7 0ib. Bcmarosneno, wo 2inoQyHKyis wuukonooionoi
3A7103U CNPUYUHSAE NOPYULEHHS. YUPKAOIAHHOT Opeanizayii ioHope2yno8anbHOl (yHKYIL HUPOK NOPIGHSIHO 3
KOHMPOJIbHOKW 2PYNOK MEApuH. 3a ymos Qizionociunoi nineanexmomii cnocmepieanu nioguiyeHHs ekckpeyii
ionie nampito (6,11+0,81 mmonwv/200), a 11020 KOHYeHmpayis 8 NAA3Mi KPOSI 3aNUUANIACS NIOSUUEHOIO Yi-
710000060. OmMpumani pe3yI1bmamu 6Ka3VIOMb HA ICMOMHI 3MIHU THMESPATbHUX XAPAKMEPUCTIUK PUMMIG
NOKA3HUKIE eLeKMPOLIMHO20 0OMIHY Ma 8420MY POJlb WUKONOOIOHOL 3a103U Y 3abe3neuenni izionoziu-

HO20 comeocmas)y.

Kniouosi cnosa: yupradiannuii pumm,; HUPKY, wUKonooiona 3ano3a.

BCTYII

Huni y cywacHiit ¢izionorii 3’scyBaHHs Xpo-
HOPUTMIYHHMX aCMEKTiB HEHPOryMOpaabHUX Ta
BHYTPIMIHbOKIITHHHUX MEXaHi3MiB perymnsiii
rOMEOCTa3y 3aJHUIIAETHCS OJHUM 3 HANWO1IBII
aKTyaJlbHUX NUTaHb [1]. PUTMiuHICTH poO3Iis-
JlaeThes K 000B’SI3KOBA BJIACTUBICTH KUBOI Ma-
Tepii Ha BCiX piBHsIX opranizauii [2], a BUBUCHHS
pUTMiB (YHKIIOHYBaHHS PI3HUX CUCTEM Op-
raHi3My, YMHHUKIB, 10 BIUTMBAIOTH HA X opMy-
BaHHS, MPEICTABIISIE OE3TOCepeHIN iHTepec It
cyuacHoi Oiosorii 1 meguuunau [3]. bionoriuni
PUTMH — IEPIOJUYHO OBTOPIOBAHI 3MiHU Xapakx-
Tepy i iHTEHCUBHOCTI (i310JIOTTYHUX MPOLIECiB
1 SIBUII, KOTPi BJIacTHUBI OiocHcTeMaM Ha BCiX
piBHsIX opranizamii [4]. [IpuitHITO KOHIIETIIIIO
Mpo HUpPKaJiaHHY CHCTEMY OpraHi3my, QyHK-
IOHAJBHUMHM JIAaHKAMH AKOI € IIHUIIKONOA10Ha
3a1103a, 10 BiAirpae BayKJIUBY pOjb y Ipolecax
ajmanTarlii 1o il pi3HUX YMHHHKIB JTOBKIJIIS
Ta cympaxiazMaTW4Hi fjapa Tirmorairamyca, sKi
PO3MIISIIAIOTHCS SIK OCHOBHUM TeHEpaTop 010puT-

MiB Oinbmocti QpyHKuUil opranismy [5]. Hupku
TaKOX XapaKTepPU3YIOThCS YiTKOK YaCOBOIO
30anancoBaHicTio QyHKIIi# [6], oqHAK, 0OCOOTH-
BOCTI MUPKaAIaHHOT OpraHi3amii Ta MexXaHi3MHU
OlopUTMIUHOI perynsamii HUPKOBUX (DYHKIii
3aJIMIIAITHCS HETOCTAaTHHO BUBUEHUMH [7].

CBITIOBI OJIPa3HUKH K €K30TeHHI (haKTo-
pu y dopMyBaHHI JOOOBOTO PUTMY AiSTBHOCTI
HUPOK OIOCEPENKOBYIOTHCS 1 Uepe3 MIMILIKOIIO-
niony 3anosy [8]. Ilicas nineanexToMii po3BH-
BAa€THCS JICCUHXPOHO3 J1ypeTUUYHOT peakuii i
ioHOperymoBanbHOI (PyHKIIT HUPOK, IO MPO-
SBJISIETHCSI 3MEHILIECHHSIM aMILTITyd KOJIWBaHb,
3MIIICHHSM PUTMY CEYOBHUIIIICHHS 1 Kamiiiype3y
3 HIYHOTO Ha JEHHUHU MEepiof], a TAKOXK KOMIICH-
COBaHUM alUJ030M, KOTPUH CYyPOBOIKYETHCS
3MEHIIIEHHAM BUBEICHHS BUIBHUX 10HIB BOIHIO
Ta amoHio [9].

Merta Hamoi poOOTH — BUBYUTH O0COOIMBOCTI
CTPYKTYPH XPOHOPUTMIB 10HOPETYIIOBAIbHOT
¢yHKIii HUPOK 32 YMOB TiHOQYHKIIT MIUIIKO-
noniOHoi 3a103H1.
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METOAUKA

Hocnian mpoBenu Ha 72 cTareBO3pinuX Hemli-
HIHUX camIgx Oinux mrypiB macoto 0,15-0,18
KT, TBApWH YTPUMYBAJIM B yMOBaX BiBapito mpu
cTajiil TemIepaTrypi Ta BOJOTOCTI MOBITpsS Ha
CTaHJapTHOMY XapyoBoMy pamioHi. /o KOH-
TPOJIbHOI 1 AOCHiAHOT I'pyn BBiHI0 o 36 TBa-
pUH, sIKi BIPOIOBXK 7 1i0 mepeOyBain 3a yMOB
3BUYAHOTO CBITJIOBOTO pexuMy (12 roj cBiTiIO
i 12 rox TeMpsiBa) i ¢i3i07T0TIHHOT MiHEATEKTOMIT
(24 ron ocBiTinenns) Binmosigxo [10]. Ha 8-my
100y TBapuHAaM IIPOBOIMIIM HAaBAHTAKECHHS TTi]1i-
IPiTOIO 710 KIMHATHOI TeMIIepaTypu BOAOIPOBiJI-
HOI0 BOOI0 (5% Big MacH Tina) 1 AOCIHI Ky BaIH
MOKAa3HUKHY 10HOPETYINIOBAIBHOT PYHKIIIT HUPOK
3a yMOB ¢opcoBanoro miypesy [10]. BuBuammu
KOHIIEHTPAIlil0, €KCKpEeIito, a0CONMIOTHY Ta
BiJHOCHY peabcopOiito, MPOKCHUMAIbHUN Ta
JUCTabHUN TPAHCIIOPT 10HIB HATPilO, KOHIICH-
TpauiiHu# iHIEKC, HaTpill/KanieBuil KoedimieHT
Ta KJipeHc ioHiB HaTpito [11].

ExcnepuMeHTH nNpoOBOAUIMN 3 4-TOJAUHHUM
IHTepBaJIOM YIpPOAOBXK A00u. JlocmimkeHHs B
KOHTPOJBHUX Ta IOCTIJHUX TBAPUH y HIUHUN
nepios 100U MPOBOAMIHN NpH crabkomy (2 1K)
YEepPBOHOMY CBITII, SIKE MPAKTUYHO HE BILINBAE
Ha OiOCHMHTE3 MeNaTOHIHY HIMIIKOTOAiIOHO0
3a7103010. Bcei eTanm ekcmepuMeHTy 3IiHCHEHO
3 NOTPUMaHHSIM OCHOBHHX BUMOT €Bporei-
ChKOT KOHBEHIIIT 1070 I'yMaHHOTO CTaBJICHHS
JI0 TBapHH.

Pesynbratu 00OpoOisiny CTaTUCTUYHO Me-
togoMm “KocuHOp-aHaizy”, a TakoX mapame-
TPUIHUMHU METONAMHU BapialliifHOi CTaTHCTUKU.
JiaraocTrka (QyHKIIOHAJBHUX OCOOIMBOCTEMN
IPYHTYyBajlacs Ha OCHOBI aHaJi3y 3MiH Xapak-
TEPUCTUK ME30py, aMILTITyAu, akpodasu Ta
¢dopmu kpuBoi IMpKagiaHHOTO puTMY. OTprUMaHi
IHAUBiyalbHI XpOHOTpAMHU Il KOKHOI TBa-
PUHU TPYITyBald 3a MPUHIIATIOM iMCHTUIHOCTI
MakcuManbHOI akpodasu 1 Ga3zoBy CTPYKTypy
(3a iHTepBaJIOM Yacy Mix akpo- Ta 0arudasoro).

OTpuMaHi eKcepuMeHTalIbHI Pe3ylbTaTH
00p0o06sIH HA TEPCOHAIBHUX KOMIT I0Tepax ma-
ketoM riporpam EXCEL-2003 “Microsoft Corp.,
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CHIA”. Jlns BCiX MOKa3HUKIB PO3PaXOBYBaIH
3HAUCHHS CepelHboi apupMeTUIHOT BUOIpKH
(x), 1 nucnepcii i moxubku cepeaHboi (Sx). s
BUSIBIICHHS BipOT1THOCTI BIIMIHHOCTEH pe3yIib-
TaTiB y TBapWH BHKOPUCTOBYBAJIU KPHUTEpiH t
CrthiofeHTa, TMICIS YOTO BU3HAYAIN BIPOT1HICTh
BiaMiHHOCTI BUOipok (P) i moBipumii iHTepBan
cepenHboi 3a TabausaMu posnoainy CTbroneH-
Ta. BiporigHuMu BBa)kanu 3HAYCHHS, IS IKUX
P<0,05.

PE3YJbTATHU TA IX OBGTOBOPEHHSI

VY TBapuH, ki nepedyBaiau B yMoBax (izionoriy-
Hoi QpyHKIIIT ITUIIKOTOA10HOT 3371031, TUHAMIKA
eKCKpellii i0HIB HaTpito Brmpoaosxk modu Oyma
nBogasnor. HaiiBumly exckperiro crnocrepi-
ranu o 4.00, Bucoki il piBHI 30epirainucs a0
8-1 ronunum, a Gatudasza npunagana Ha 24.00.
TenaeHnito 10 mMiABHUINEHHS €KCKpelii ioHa BU-
SIBJISUTM B paHKOBHUH Ta NEHHUU TIEpioau 1o0H 3
HOBUM MikoM 0 4.00 i moCcTymoBUM criazioM (puc.
1). Mezop putmy craHoBuB 6,11+0,81 Mmois/
roJ, aMILIiTyJa KOJMBaHb HE IEpeBULIyBala
33 %. Y nepepaxynky Ha 100 Mk Ki1yOo4Ko-
BOTO (iNbTpaTy piBEHb €KCKpEIlil i0HIB HATPIFO
BIIPOAOBXK n00m cTaHOoBHB 2,24+0,14 MMoIb/
MKJ 3 aMIuIiTya010 27 %. XpoHOPUTM KOHIICH-
Tpamii 10HIB HaTpit0 B cedi MaB oxHOpa3zHUI
xapakrep 3 akpodazor o 4.00 ta 6arudazor o
20.00 (puc. 2) i me3opom 3,91+0,19 mmonb/1.
AMmityna puTMy He nepesuityBaia 29 % Bix

MMorb/rog
207

161

121

12.00 1600  20.00 24.00 4.00  8.00

Puc. 1. XpoHOpHUTMH eKCKpeIii 10HIB HATPiO (MMOJIB/TON) Y
KOHTPOJIFHUX HIypiB
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MMonb/rof,
9,0
75
6,0
4,5
3,0

1,5

1200 16.00 20.00 2400 400  8.00

Puc. 2. XpoHOpUTMH KOHLEHTpaLii 10HIB HATpil0 B ceui
(MMOJIB/IT) y KOHTPOJIBHUX LIYPiB

Me3zopy. Dinprpaniiina (pakiiis 10HIB HaTpito
TaKOX 3MiHIOBaIach ynponoBx 1oou. barudasy
bOro moka3Huka BusBisn o 12.00, akpodaszy
— 0 4.00. Me3sop cranoBuB 77,11£3,18 mmouns/
xB 3 ammitynoro 19 %. AHamoridHo 3MiHIO-
BaJIMCS MOKa3HUKHU abcoyroTHOI peabcopOuii
BKazaHoro ioHa (tabmuus). Cepeaaboa000Buii
piBeHb BiIHOCHOI peabcopOuii i0HIB HATPirO
caraB 99,92+0,02 % 3 akpodaszoro o 24.00, o
Bignmowinano 6atudasi exckperii ioHiB HaTpitO.
[ToniOHOIO apXiTEeKTOHIKOIO BiJ3HAYABCS PUTM
MPOKCUMAJIBHOI'0 TPAHCIOPTY 10HIB HATPIlO,
TOJI SIK Y OAMCTaJbHOMY CETMEHTI HedpoHa

BruinB rinogyHkuii lumkonoaioHoi 3a;1031 Ha Me30p i aMILIITY1ly pUTMiB HIPKOBOIO TPAHCIIOPTY iOHIB HATpiI0 y
6inux mypis (X £ S-; n=36)

lNmogyHKIis mumKomoxioHol
Koutpons
Iloka3Hukn 3271031
Mesop Awmmrityna, % Mesop | Awmmityna, %
OFUCHTPAILT OB HATPLO ¥ Cetl, 3,9140,19  29,2241,61  6,7140,65%%  20,71%1,34%*
MMOJIB/JI
Exckperrist i0HIB HaTpif0, MMOJIB/TOJ 6,11+0,81 16,27+1,31 8,11+0,56 11,92+0,82%*
E L . )
KCKpellisl 10HiB .HanHO, MMOJIb/100 MK 2.0440,14 26.9141,91 6.6240,32%* 28.82+1.89
Ki1yboukoBoro ¢inprpary
KomueRTpanis 10mis Harpiio y miasi, 123,7343,82  5,031,21  138,9142,82%*%  3,120,69
MMOJIB/JI
Harpiii/kanieBuit KOeQimieHT, yM. Of. 0,32+0,05 41,72+1,51 0,93+0,19** 31,11£1,95%*
dinerpauiiina ppakuis ionis Harpito, 77,113,18  19,11£1,02  37,53+£2,33%%  28,1241,57%*
MMOJIb/XB
AbcomoTHa peabcopbirist 10HIB HATpito, 76.9142.35 9.0240.82 374341415 28.1140,81%*
MMOJIb/XB
BignocHa peabcopOuis ioHiB HATpit0, % 99,92+0,02 0,14+0,01 99,62+0,07** 0,14+0,91
Kiiperc ioniB HaTpiro, MI/Toxq 0,07+0,01 14,16+1,21 0,06+0,01 11,72+0,19
Kitipenc 0e3HaTpieBOi BOIH, MJI/TOJ 1,56+0,05 9,43+0,21 1,16£0,01 5,76+£0,31%%*
n . .. .
POKCHMAaJLHUIN TPAHCIIOPT i0HIB HATPiTO, 4.47+0.00 10.1120.21 2.1140,15%* 14.81£0.31%*
MMOJIB/TOJT
JlicTanbiiii TpanCNOpT 10KIB HATPIO, 192,7246,73  10,56£0,21  162,36+6,62%%  5,56:0,07%*
MMOJIB/TO
TpoKcHMAnbHMi TPAHCIIOPT IOKIB HATPIIO, 1y o7 7o 4900041 12812026 4,1340,93
MMoJib/100 MKJT KiTyOoukoBOro isibTpary
JICTAERII TPARCTIOPT I0KIB HATPIIO, 0,6120,07  32,43+0,41  1,11£0,08%%  20,64+0,19%*p
MMOoTh/ 100 MKT KITyO0uKOBOTO (PimBTpaTy
K e .. .
OHICHTDAIHIII ACKC IOHID HATPIO 0,1420,01  34,44£0,41  0,11£0,05  21,620,99%*

YM. OII.

* P<0,01, ** P<0,001 mopiBHSIHO 3 KOHTPOJIEM
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akpoasy ioHna crnocrepiranu o 8.00, 6arudasy
- 024.00.

Take nmpkajiaHHe CITIBBiIIHOMIEHHS MiX
nporecamM MPOKCUMATBLHOTO 1 THCTalIbHOTO
TPAHCIIOPTY, & TAKOX Te, 0 CepeHHOI000BHI
piBeHb MPOKCUMAILHOT peabcopOrii B nepepa-
xyHKy Ha 100 Mka kaybodkoBoro ¢inbTpaty
ICTOTHO MEPEBUIYBAB ME30p JUCTAIbHOTO
TPaHCIOPTY 10HIB HATPIIO € CBIAYCHHSAM (i3io-
JOT19HOT y3TOJKEHOCTI MiX 0O0JIraTHOIO Ta
(haxynpTaTUBHOIO peabcopOIriero i0HIB HATPITO.

V3arajapHIOKYM pe3yibTaTH MPOBEICHOT
cepii OCIIJUKEHb CIIiJ BIAMITUTH, 0 (QyHKIIT
HUPOK Y KOHTPOJIbHUX TBAPHH MiAMOPSIIKOBAHI
YiTKil [UpKaiaHHii opraHi3amii. JJo6oBi put-
MH TIOKa3HUKIB (YHKIIIH HUPOK BiTOOpakaroTh
aHAJIOTIYHI 3MiHH PEHAIBHUX MPOIIECIB.

[TopiBHSHO 3 KOHTPOJIBLHOIO I'PYIIOI TBAPHH
3a yMOB TiMOQYHKIII NIMIIKONMOAIOHOT 3a1m031
CIIOCTEPITaJIU MiJBUIIEHHS €KCKpelii i0HiB
HaTpiro (AUB. TaONUIIO), a HOr0O KOHIEHTpa-
Iisl B TIJa3Mi KPOBI 3aJIMINANIacs ITiABUIIEHOIO
mimono6oBo (puc. 3). Bucoka kKoHITEHTpaIis
10HIB HATPiIO B MJIa3Mi KPOBi mpu TinodyHKIii
HIUIIKOMO10HOT 3271031 30epiraiacs, Xoua 3HH-
JKyBanucsi 0a3ucHi piBHI pUTMiB aOCOMIOTHOT
Ta BigHOCHOI peabcopOuii nporo ioHa (AuB.
TaOMUII0), a apXiTEeKTOHIKH PUTMIB BKa3za-
HUX TOKAa3HWUKIB HE3HAYHO BIAPI3HSIIHUCS Bif
XpOHOTI'paM KOHTPOJbHHUX HIypiB. [linBuiieHa
KOHIIEHTpallisl 10HIB HaTpilo0 B Mia3Mi KpoBi
IypiB TPU3BOJIMIIA JO KOMIIEHCATOPHOI aKTH-

MMOnb/n
150

140+
1301

1201

110+

100

12.00  16.00  20.00 2400 400  8.00

Puc. 3. XpoHOPUTMH KOHIIEHTpALLIT i0HIB HATPiIO (MMOJIB/JT) y
IU1a3Mi KPOBI LIypiB 3 rinoyHKII€I0 IMHIIKONOI0HOT 3a5103H:
1 — KOHTPOJIb, 2 — TiMOQYHKIIIsS MIHUIIKONOIOHOT 3a7103H
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Bamii iX BUIIICHHS, BKIIOYAIOUM BC1 MOXKIUBI
MexaHizmu. Lle miaTBepAKyBaIoCs BUCOKUM
KJIipeHcoM ioHiB Hatpito o 12.00, 24.00 ta 4.00
1 3HWKEHHSIM KIIipeHCcy Oe3HaTpieBOi BOAW B
yci ToCHiKyBaHi MPOMIKKH TOOH MTOPiBHIHO 3
KOHTpOJIeM (IMB. TaONuI0). BiporiaHo 3HmKeHa
¢inpTpaniiina Gpaxiis i0HIB HATPilO B IIypiB i3
rinoQyHKIi€0 MUIIKOMOAIOHOT 321031 TPU3BO-
JWJIa 10 aKTHBALil MPOKCUMAaJIbHOTO TPAHCIIOPTY
ioHa B mepepaxyHKy Ha 100 MK KITyOOYKOBOTO
¢binpTpaTy yrnpomaosx mobwu, 3a BUHATKOM 4.00,
B1JIHOCHO BIJIMOBIIHUX MTOKAa3HUKIB Y KOHTPOJIb-
HUX TBapuH. He3Bakaloum Ha BHCOKY KOHIICH-
TpaLiro i0HIB HATPilO B TJIa3Mi KPOBi BUSIBICHO
TaKoX BiporiaHe 3pocTtanns (Ha 83 %) me3opy
JUCTAJIBHOTO IX TPAHCIOPTY MOPIBHSIHO 3 KOHTP-
oneM (mUB. TaOMHIIO). AMIUTITYIa BipOTiTHO
3HWKyBanacs Ha 21 %, apXiTeKTOHIKA PUTMY
Oyna mogiOHO 10 XpOHOTPaM Y KOHTPOJIBHHUX
TBapuH. BigMmiueHO BipoTigHE MiJBUIICHHS
0a3UCHOro piBHS Ta aMIUIITYOud pUTMYy Ha 28
% aMoHilfHOTO KoedilrieHTa (IUB. TaOIUIIO),
3MimeHHs $a30Boi CTPYKTYPH PUTMY BiTHOCHO
3HaY€Hb TBAPUH KOHTPOJIHHOI TPYyTIH.
OTtpuMaHi pe3yabTaTH CBiT4aTh MPO Baromy
ponb emidiza Mo3Ky y 3a0e3rnedeHHi (izionoriu-
HOT'O TOME0CTa3y i MOBUHHI OpaTucs 0 yBaru rnpu
JarHOCTHIII Ta TPOTHO3YBaHHI MOPYIIeHb (PyHKITIT
HUPOK y KIIIHIYHIA Ta eKCIIepUMEHTAIbHIN mpa-
KTHIIl 3 ypaxyBaHHSM IUPKaliaHHUX OIOpUTMIB.

BUCHOBKHA

1. T'imodyHKIiS MHUITKOTIOAIOHOT 3271031 TPH-
3Bejia 10 HE3HAYHOTO 3HIKEHHs peadcopOuii
10HIB HATPiI0 BOIPOAOBXK MEPIOTy CHOCTEPEKEHB
MOPIBHSHO 3 KOHTPOJbHUMH TBaApUHAMH.

2. 3a ymoB rimo¢yHKIii TIUIIKOMOMiI0HOT
3aJI03W BiIMIYE€HO MOPYIICHHS OOMiHY 10HIB
HaTpiio 3 BUpAXKEHUM HATpillype3om, sikuil OyB
ICTOTHO O1TBIIMM, Hi’K Y KOHTPOJBHUX TBAPHH;
crocTepiraiacs TakKoX akTHBAIlisl IPOKCUMaIb-
HOTO TPaHCHOPTY 10HIB HATPiIO y MEPEPaXyHKY
Ha 100 MK K1y004YKOBOTO (PidbTpaTy MpOTATOM
00U 3a YMOB 3MiHEHOT pa30BOT CTPYKTYPH PUT-
MY BiTHOCHO KOHTPOJIIO.
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3. dizionoriyHa MiHEAJCKTOMIs MpHU3Beia
0 3HW)KEHHA 0a3MCHOTO PiBHS pHUTMY AHUC-
TaJIBHOTO TPAHCIIOPTY 10HIB HATPilO MOPIBHSIHO
3 KOHTPOJIEM.

C.Bb. Cemenenko, C.C. Tkauyk, O.B. Tkauyk,
C.I10. KaparteeBa, B.B. Annynosa

OCOBEHHOCTHU CTPYKTYPbI XPOHOPHUT-
MOB UOHOPETYJIUPYIOIIENA ®YHKIIUA
MNOYEK B YCJOBUAX THITIO®PYHKI NN
IMUAIMKOBUIHOM )KEJE3bI

B pabote paccMOTpeHBI 0COOEHHOCTH XPOHOPUTMHYECKUX
MEePECTPOEK HOHOPETYNUPYIoMmel (QyHKIMM MoueK B yCio-
BUSIX TUIO(YHKIMN MINIITKOBUIHON *Kene3bl. s n3ydeHus
TUNOGYHKIUH 3MH(N3a KUBOTHBIX COAEPKANN B yCIOBHSIX
MOCTOSIHHOM CBETOBOM CTUMYJISILIMM HA MPOTSKEHUU 7 CYyT.
VYeTaHoBIEHO, YTO THHOGYHKIHS SMH(pH3a MO3Tra MpUBENa K
HapyIIEeHUsIM [UPKaAHaHHON OPraHU3aIlii HOHOPETYIHPYIO-
el QYHKIMH [TOYEK B CPABHEHUH C KOHTPOJIBHOM IpynIon
JKHBOTHBIX. B ycnoBusx ¢usnonornueckoi muHeamdIKTOMUH
HaOJTIOaIH MTOBBIIIEHHE YKCKPELH HOHOB HaTpus (6,11+0,81
MMOJIB/4), @ €r0 KOHIIEHTPAIHA B IUTa3Me KPOBH OCTaBajIach
MOBBIIEHON KPyrnocyTouHo. [lomydeHHbIe pe3yasTaTsl CBH-
JIETETBCTBYIOT 00 CyIIECTBEHHBIX H3MEHEHHSIX HHTETPATbHBIX
XapaKTePUCTUK PUTMOB ITOKa3aTeNel AMEKTPOIUTHOTO 0OMe-
Ha, 9TO MOJTBEPKAAET BAXKHYIO POJIb HINIIKOBHIHON KeNe3bl
B obecreueHnn (HH3HOTOTHIECKOTO TOMEOCTa3a.

KnrogeBble cioBa: NMPKAaIUMAHHBIN PUTM; MOYKH; ITHIIKO-
BUJIHAS JKeJe3a.

S.B. Semenenko, S.S. Tkachuk, O.V. Tkachuk,
S.Y. Karateeva, V.V. Antsupova

SPECIFIC FEATURES OF CHRONORHYTH-
MOLOGIC CHANGES OF THE ION-REGU-
LATING FUNCTION OF THE KIDNEYS UN-
DER THE HYPOFUNCTION OF THE PINEAL
GLAND

The paper investigates the specific features of chrono-
rhythmologic changes of the ion-regulating function of the
kidneys under the hypofunction of the pineal gland. For
the study of hypofunction of the pineal gland, animals were
maintained under constant light stimulation during 7 days. It
has been established that the hypofunction epiphysis point
out disturbances of the phasic structure of the ion-regulating
function in relation to chronograms of the intact group of
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rats. In terms of physiological pinealectomy observed in-
crease in the excretion of sodium ions (6,11+0,81 mmol/h)
and the concentration of this cation in the blood plasma
remained elevated around the clock. The obtained results
indicate significant changes of integral characteristics of the
rhythms of electrolyte metabolism and the important role
of the pineal gland in ensuring physiological homeostasis.
Key words: circadian rhythm; kidneys; pineal gland.

Higher State Educational Establishment of Ukraine “Buko-
vinian State Medical University”, Chernivtsi.

REFERENCES

1. Agadzhanyan NA, Brunin DV, Radysh IV, Ermakova NV,
Chronophysiological features of Central hemodynamic
in women of reproductive age. Technol Liv Sys. 2014;
11(1): 3-6 [Russian].

2. Dzherieva IS, Volkova NI, Rappaport SI. Melatonin as a regula-
tor of metabolism. Klin med. 2012; 90(10): 27-30 [Russian].

3. Dallmann R, Viola AU, Tnokh L, Cajochen C, Bromn SA.
The human circadian metabolom. Proc Nat Acad Sci USR.
2012; 109(7): 26-9.

4. Orlova NI, Pronina TS. Circadian rhythms in puberty facts
and approaches. Institut vozrastnoy fiziologii. RAN Al-
manach J New Res. 2014; 1: 40-7 [Russian].

5.Jom LO, Jonsson A. Hour does light affect melatonin. Med
Hypot. 2008; 71(3): 458.

6. Bryukhanov VM, Zvereva AJ. The kidney role in regulation
of circade rithms of the organizm. Nephrol. 2010; 14(3):
17-31 [Russian].

7. Ilyaskin AV, Baturina GS, Katkova LE, Solenov EI, Ivanova
LN. Effect of hypoosmotic shock on the volume of renal
collecting duct epithelial cells of brattleboro rats with he-
reditarily defective vasopressin synthesis. Doklady RAN.
2013; 453(1): 102-5 [Russian].

8. Krestinina OV, Odinokova SV, Baburina YI, Azarashvili TS.
Age-related effect of melatonin on permeability transition
pore opening in rat brain. Biochem Sup Ser Memb Cell
Biol. 2013; 3a (4): 286-293 [Russian].

9. Natochin Y.V. Fluid and electrolyte homeostasis - role of
reflexes, hormones, incretins and autacoids is character-
ized. Fiziol Zh. 2011; 57(5): 13-5 [Ukrainian].

10. Pishak VP, Bulyk RYe. Mechanism of pineal participation
in the provision of circadian rhythmicity of physiological
functions. Buk Med Herald. 2006; 10 (4): 4-7 [Ukrainian].

11. Zamorskii 11, Sopova I'Y, Khavinson VK. Effects of mela-
tonin and epithalamin on the content of protein and lipid
peroxidation products in rat cortex and hippocampus under
conditions of acute hypoxia. Bull Exper Biol Med. 2003;
154 (1): 51-3 [Ukrainian].

Mamepian naditiwos
0o pedakyii 25.05.2016

49



UDC 616.831-001.34:612.826:616.8-003.98:574.814.5

Flavonoid quercetin reduces gliosis
after repetitive mild traumatic brain injury in mice

Y.Y. Zabenko, T.A. Pivneva
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The effect of water-soluble form of quercetin on the structural changes of glial cells in hippocampus
was investigated in mice after repetitive mild traumatic brain injury. Reactive astro- and microgliosis
in hippocampus were observed after brain injury. Iba-1 and GFAP immunohistochemistry was used to
visualize astrocytes and microglia cells. Immunopositive cells were counted in hippocampal CAl-area at
Sth, 10th and 30th days since the first injury and at 5th, 10th and 30th days since the first quercetin injection.
Administration of quercetin leaded to the decrease in number of activated glial cells. Thus, our study
demonstrates the following: repetitive mild traumatic brain injury in mice is associated with reactive gliosis;
quercetin showed neuroprotective effects by reducing this gliosis. In view of the described, use of quercetin
is appropriate for pharmacological correction of cerebrovascular disorders after traumatic brain injury.

Key words: repetitive mild traumatic brain injury; hippocampus, microgliosis; astrogliosis, quercetin.

INTRODUCTION

According to Centers for Disease Control and
Prevention [1], traumatic brain injury (TBI) is
caused by a bump, blow, or jolt to the head or a
penetrating head injury that disrupts the normal
function of the brain. The severity of a brain
trauma is defined depending on the following
characteristics [2, 3]: 1) whether or not a person
had a loss of consciousness; 2) how long the
loss of consciousness was; 3) the length of
amnesia; 4) the resulting cognitive, behavioral
and physical problems; 5) the recovery.

TBI is considered to be mild, if the loss
of consciousness lasted 030 minutes and
the length of amnesia wasn’t longer than 24
hours [4]. Among other common symptoms of
concussion, there are dizziness, nausea, reduced
attention and concentration, memory problems
and headache [5]. However, the signs of initial
mild trauma are not always obvious [6], while
the recurrence of a brain injury may call more
dramatic consequences.

The main activities associated with an
increased risk of repeated mild trauma are
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contact sports (boxing, American football, ice
hockey, soccer, rugby, etc) and participation in
military events [7]. Specifically, the evidence
of long-term effects of repetitive mild traumatic
brain injury (rmTBI) was found in the autopsied
brains of retired NFL players which contained
accumulations of abnormal tau protein [8].
Unfortunately, standard diagnostic methods
(MRI, CT, EEG) [9] still lack sensitivity for
immediate tissue changes in mild TBI, while
the postmortem data on late neurodegenerative
disorders (chronic traumatic encephalopathy,
Alzheimer’s disease, Parkinson’s disease) due to
repeated trauma is growing [10]. Respectively,
animal models are still necessary for studying
pathophysiology of rmTBI.

Each case of TBI is not a single event,
but a whole cascade, starting from an imme-
diate mechanical injury (primary injury)
and continuing with metabolic, cellular and
molecular events (secondary injury) that may
evolve from minutes to months [11, 12]. Mild
TBI, being a closed head trauma, is defined by
the secondary processes which nevertheless
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