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Ha moodeni necneyugiunoco 3ananewus 3a mepmiyHO20 ORIKY WKIPDU 6 WYpie 00CHiOHCY8aAIl
Mexauizmu npomusanaivoi Oii Hacuuenoeo N-ayuremanonaminy — N-cmeapoinemanonaminy (NSE). Pe-
3yabmamu Q0caiodcenv noxkazaau, wo NSE y pasi tioeo 3acmocysanus y euensioi aniixayii 600HOI Cycnen3ii
6 konyenmpayii 10me/mn Ha ywKoodiceny OiNAHKY WKIpU WoOoeHHo npomszom 12 OHié 3HAUHO NPUCKOPIOE
npoyec 3a20€nus onikosoi panu. lpu yvomy NSE 3anobicae 3pocmannto emicmy 11-oxcukopmuxocmepoioie
Y Kpo6i wypie 3 onikom. Taxodc euseneHo 3HauHe 3HudxiceHHs emicmy yumokinie IL-1f, IL-6 ma TNFa 3a 0ii
NSE, wo moorce 6ymu 0OHUM i3 MEXAHIZMIB 11020 NPOMU3ANAIbHOL Oil.

Knwuoei cnoea: N-cmeapoinemanonamin, 1I-oxcuxopmuxocmepoiou, IL-15, IL-6, TNFo, necneyu-
¢hiune 3ananenns, onikosa mpasma wKipu.

apas, SK HIKONHW, IyXe aKTyaJbHUM 3aB-

JaHHIM € TOIIYK e(QEeKTHBHHUX 3acO0iB A

Teparii 3ananenb. [ ocTpi i XpOoHiUHI 3anaibHi
MpoLecH, IO CYNPOBOMKYIOTHCS HAIMIpPHOIO
AKTHBALI€I0 IMYHHOI CHUCTEMH, € XapaKTEepPHUMU
JUTSl BEJIMKOI KUIBKOCT 3aXBOPIOBaHb, cepell SKUX
pEeBMAaTOIIHI apTPUTH, HEWpOAETeHEepPaTUBHI MpPO-
LecH, Ticopia3 Ta iH. 3amajieHHs CIPHUSE PO3BHTKY
3JI0SKICHUX HOBOYTBOpPEHB, ICTOTHO BIUIMBAa€ Ha
PO3BUTOK JiabeTy, arepocKiepo3y, OpOHXiaJdbHOI
acTMH, PO3J1a/liB HEPBOBOI CUCTEMH (XBOpPOOa AJIbII-
reiimepa) Tomo. 3amajbHa KOMIIOHEHTa MpPHUCYT-
HS TAKOX y PI3HOMaHITHUX aJEPridYHUX PeaKIlisiX.
KonTpons 3a 3ananeHHsIM pi3HOT €TioNorii ChoroaHi
€ BaXJHMBOIO CTpaTericlo KIIHIYHOI KOpEeKIii
nepeOiry um 3amo0iraHHs HU3KU XBopoO [1].

ToMy mMOWmYK MPUPOJHUX CIONYK, 3IAaTHHX
0e3 100IUYHUX e(EeKTIB BILIMBATH HA TIOYATKOBI €Ta-
U 1HiIiamii i pO3BUTKY allepriuHuX Ta 3amalbHuX
MPOILIECIB, € HAMBAXIUBIIIIUM 3aBIAHHSIM Cy4acHOI
Oiosiorii 1 menunuuau. [lyke NEPCHIEKTUBHUMHU B
LbOMY ITIJIaHI € MPEICTABHUKU €HJI0KaHaOIHOTTHOT
cucteMu — N-aluieTaHOJIaMiHH.

Henacuueni N-anuneranonaminn (NAEs) —
apaxinonoineranonamizl (NAE 20:4, «anannaminy)
Ta  2-apaxiIOHOINIIILEPO] €  OCHOBHHMH
€HJIOKaHa0IHOiJaMU, SIKI  BUSBIISIIOTH  BHCOKY
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Oiosoriuny Ta (hapMakoJOTriuHy aKTHBHICTb, 3AaTHI
MOAYJIOBaTH iIMyHHI (YHKIIT B JIFOJieH 1 TBapuH, a
TaKOX YMHHUTH MIPOTU3ANATIBHY Ta 3HEOOIIOBAILHY
niro. NAEs 13 HACHUEHUM BYTJICBOJHEBUM JIAHI[IO-
roM (Hanpuknag, NAE 18:0 N-cteapoineranonamin),
xoua i He 3B’s13y10Thes i3 CB1 Ta CB2-penentopamu,
aje yTBOPIOKTHCS, META0OII3yIOThCS Ta [IIOTh
pa3oM 3 IHITUMU €HJI0KaHAOIHOIJaMH, BUSBIISIOUN
4iTKI KaHa0IMIMETHYHI BIACTUBOCTI.

Hacuueni NAESs BuB4eHO 3HaYHO MEHIIIE HEHa-
crueHux. HemonaBHO BCTAHOBIICHO 3[aTHICTh Jesi-
KUX HacuueHuX Ta HeHacuueHuX NAEs 3B’13yBaTuch
3 pelenTopaMu, 10 aKTUBYIOTHCS MpoJiheparopom
nepokcucoM (PPAR), sixi HanesxaTh 10 cyneppoanHU
SJICPHUX CTEPOIIHUX PELENTOPIB i OepyTh yuacTh y
perysiiii 6araTb0X MpoLEeciB B OpraHi3Mi, 30KpemMa
3amanbHUX. JloBeneHo, 1mo Aesiki 6ionoriuni eQexkTu
eHiokaHabiHoiniB, 30kpema NAEs, omocepenkoy-
I0ThCS Uepe3 akTuBaIlito pizaux nigrumnis PPAR [2].

Y TkaHMHaxX ccaBUiB Yy  (i3ionorivHUX
ymoBax NAEs 3HaliileHO B JyXe HE3HAuHIl
kinmpkocTi  (6mm3pko 1075 wmonb/r). Ommak  3a
PI3HHX TATOJOTIYHMX MPOLECIB  BMICT  IHX
MIHODHHMX JIiMiJIiIB MOXE 3HA4yHO 3pocTaTH. B
kouneHTpaitigsx 10°-10° M BOHU BHSABISIOTH BH-
paxeHy 0ioOriuHy akTHBHICTh. Ha choroHi BcTa-
HOBJICHO, 10 N-aluJieTaHOJaMiHAM TpPUTaMaHHI
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MeMOPaHONPOTEKTOPHI, aHTHOKCHIAHTHI, Kapuio-
MPOTEKTOPHI, IMYHOMOJIYJIFOIOUI, MPOTH3ANaIbHI
Ta 1H. BIACTHBOCTI [3].

Hamu mnokazaHo, mo B pasi BHYTPIIIHBO-
yepeBHOTo BBeAeHHS Iy paM N-([1-1C]-maapmiToin)
eTaHoJIaMiHy OiJbIIa HOro YacTHHA HAKOITMYYEThCS
B HaJIHUPKOBHX 3aJi03ax [4]. Binbie Toro, B Hammx
JIOCITIDKEHHSAX BCTaHOBJCHO, 10 NAEs i3 Hacuye-
HUMU allWJIBHUMHU JJaHLIIOTaMH 3[aTHI MOAYJTIOBATH
cTepoimorenes in vitro [5]. Benuki omikw, Sk BiIOMO,
CIPUYHHIOIOTh PO3BUTOK K CTpec-peakuii, Tak i
TeHepaJli30BaHOTO 3aMaJIbHOTO TPOIECy, TPUYOMY
3HaYHy POJb B IX iHIimiamii BiAIrparTh HMUTOKIHU
IL-1B, IL-6 Ta TNFa [6]. Tomy mMeTOI0 poboTH OYI10
BUBUMTH BIUIUB N-creapoineranonaminy (NSE)
Ha piBeHb ll-okcukoptukoctepoiniB (11-OKC),
uutokuHiB IL-1P, IL-6 i TNFo B opranismi mypis
y HOpMIi Ta B YMOBaX HECHEIU(IUHOTO 3aMaeHHS Y
pasi TepMIYHOTO OMIKY HIKipH.

MarepiaJju i MmeToau

Jocniau mpoBofuiIu Ha OULTMX Iypax JiHii
Wistar — camigsix (n = 20) ta camuusax (n = 19) 3
Macoro Tina 140-180 r. TIpoTsroM excriepuMEHTY
TBapHH YTPUMYBalld B CTaHAAPTHHUX KIITKax i3
BUIBHUM JIOCTYIIOM JI0 1Ki Ta BOJIM BIJIIOBIAHO J0
«3araJpHUX €THMYHUX NPUHLUIIB EKCIIEPUMEHTIB
Ha tBapuHax» (Ykpaina, 2001). TBapun Oyio
MOA1IEHO Ha 3 TPyNH (70 KOKHOI IPYIIN BXOIUIIH SIK
camlli, TaK i caMulli, IKHX YTPUMYBaJIH B OKPEMHX
KJIITKaXx): Tepiia Tpyna — KOHTPOJIbHA (6 caMIliB Ta
5 camuup), gpyra (7 camIiB Ta 7 caMuUllb) — 3 €KCIIe-
PUMEHTAIBHOI OIIKOBOK paHoto, TpeTs (7 caMiliB
Ta 7 caMHIlb) — OIYpH 3 OMIKOM, SIKi OTpPUMYBaIH
JIKyBaHHS HIISIXOM 3MalllyBaHHS MiCIsI OITiKY BOJ-
Hoto cycrieHziero NSE (10 mr/mut) moaeHHo npoTs-
rom 12 ni0.

OnikoBy paHy CTBOPIOBAJH Iij 3arajibHUM
HeMOyTaloBUM HAapKO30M ILISXOM IPHKJIalaH-
HS Ha JENiIbOBaHy WIKipy CHUHH mpoTsiroMm 20 c
Harpitoro o temmepatypu 100 °C metaneBoro
UUJTIHApA, TUIOIIA OCHOBH SIKOTO JIOPiBHIOBaJa
12,56 cm2.

KoHTponbHUM  TBapuHaM TakoX  poOHIIN
JENiISIiI0 WK CIUHM TiJ HeMOYTaJOBUM Hap-
KO30M Ta 3MallyBajH JICMUIbOBAHY JUISIHKY (hi3io-
JIOTTYHUM PO3YUHOM IIOACHHO MPOTIroM 12 i0.

Ha 2-, 5-, 9- Ta 13-ii 1eHp micJisl OMIKY B TBa-
PHH BCiX TPYII il HeMOYTaJIOBUM HapKO30M 3a0u-
paiu KpoB i3 XBOCTOBOI BeHH. /[0 4acCTUHU KpPOBI
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JOIaBalii TeHapuH 1 LUISIXOM HEeHTpU(yTryBaHHS
3pa3kiB kpoBi npu 300 g oTpuMyBanu miaasmy. 3
IHIIOI YaCTUHU KPOBI OJIEPKYBAJIM CHPOBATKY.
3pasku 30epiranu npu -80 °C.

N-creapoinieTaHOJIaMiH  CHUHTE3yBalld  PO3-
poOJIeHUM HaMHU METOIOM, CYTh SIKOTO TOJISTA€E B
KOHJICHCAI[ii €TaHOJaMiHy Ta CTEapUHOBOI KHC-
JOTH B TEBHOMY TEMIIEpaTypHOMY pexumi [7].
Ouumenns oaepxanoro NSE mpoBoaunu misxoM
NepeKpUcTalizallii B €TaHoi. 3 METOIO OLlIHKHU CTY-
TMICHS YUCTOTH Ta BiJIMOBIAHOCTI KIHIIEBOT'O POy K-
Ty NSE npoBoiuIu TOHKOIIAPOBY XpoMaTorpadiro
fioro, mo ao03Bonuio BusiBuTH 300y NSE B cucremi
PO3YMHHUKIB XJ0podop™M : MeTaHoI : 25 %-ii amiak
(80:20:2).

HocnigxeHHss MOPQOIOTiYHUX 3MiH y 30HaX
TEPMIYHOTO YUIKOMKEHHS IIKIpH IIypiB MPOBO-
JUIM B IIpernaparax, BHUTOTOBJCHUX 3arajbHO-
OPUUHATHM METOJOM i3 OJIOKiB, (iKCOBaHUX Y
10%-my HelTpaibHOMY (popMastiHi i 3a0apBJIEHUX
reMaTOKCUIIIH-€03MHOM.

Bumict 11-OKC y mmasmi KpoBi BH3HA4YaJIn
CHEKTPO(GIyOPUMETPUYHUM MeToZ0M [8], sKui
IPYHTYETbCSL Ha 3JaTHOCTI KOPTHUKOCTEPOiJliB, IO
MICTSTh TiApOKcHaI B 11-My ByTjeneBoMy aromi,
(dayopecuiroBati  micias  OOpOOKH  CyMIIIIIIIO
KOHILIEHTPOBAHOI Cip4aHOi KUCIOTH Ta €THUIIOBOTO
cnupry. o 1 mi mia3mu mogaBanu 3 MII METPO-
JeiHoro edipy, peTeabHO CTPYIIYBaJH 1 J0JaBaIn
JIMCTUIIBLOBAHY BOAY 10 00’emy 7,5 mu. Jlami no-
JaBaid 15 MJI METHJICHXJIOPUIY, CTPYIIYBald IO
YTBOPEHHSI eMYJIbCii 1 HeHTpudyryBanu 15 xB npu
600 g. Opepskanuii micns neHTpudyTyBaHHS E€KC-
TpakT npomuBanu 1 ma 0,1 NaOH nporsarom 15 c,
nopasanu 2,5 mi cymimi H,SO, : eranon (75 : 25
00’eM : 00’eM) 1 PEeTEIBHO TEPEeMIllyBalld IPO-
Tarom 15 c. [licnst BuganeHHsT METHUICHXJIOPUIY
BIJICMOKTYBaHHSIM BUMIPIOBAJIN (PIIYOPECICHIIIF0
3pa3kiB Ha criekTpoduryopumeTpi Shimadzu-510 LC
npu 560 HM 3a TOBKWHU XBHII 30ymkeHHs 470 HM.
Bumict 11-OKC po3paxoByBasii, BUKOPHCTOBYIOUH
KalliOpyBaJlbHy KpPHBY, NOOYIOBaHY JUISl CTAHAAPT-
HUX PO3YMHIB KOpTHUKOcTepoHy (Sigma-Aldrich,
CILIA).

Jns  Buznauennss Bwmicty IL-1B, IL-6,
TNFo B cupoBaTmi KpoBi IIypiB BHKOPHCTOBY-
Balll KOMEpIiiiHI TecT-Ha0OpH JIsi E€H3UMHOTO
iMmyHOocopOenTHoro aHamizy (Rat IL-1 beta Platinum
ELISA, Rat IL-6 Platinum ELISA, Rat TNF alpha
Platinum ELISA) Bupoouuira eBioscience (CLLA).
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ExcniepuMenTanbHi aHi 00poOsiaN 3araib-
HONIPHUMHITHMH METOAAMH BapialliiHOi CTaTHCTH-
KM 3 BUKOpUCTaHHSM t-kputepito CThIOJCHTA.

Pe3yabraTn T2 00rOBOpEeHH

Bxe uepe3 2 nHi omikoBa paHa B KOHTPOJIb-
HUX TBapuH Majia BUTJISAJ CYLIBHOTO MyXHPS 3
piAMHOIO, TOAI SIK paHH, siKi 3ManryBanu NSE, Oynu
MOKPUTI CTPYNOM. 3aro€HHs OMiKY B IIypiB 3a Jii
NSE Bin0yBanocs mBUIIIE MOPiBHSHO 3 KOHTPOIIb-
HUMHU TBapuHamu (puc. 1).

HocmijxkeHHss MOpQOJOriyHUX 3MiH y 30-
HaX TEPMIYHOTO YIIKO/PKEHHSI MIKIpU KOHTPOIb-
HUX OIYpiB 3 OMIKOM Ta B YMOBaxX BUKOPHUCTAHHS
cycnensii NSE mokasaio, 110 B KOHTPOIbHIN TpyIi
BUSBIISIETHCS BUPAXKEHA aKTUBHA 3aralibHa peaKilist
Ha TepMiYHE YIIKOIDKCHHS 0e3 ICTOTHHX O3HaK
3aroeHHs (puc. 2).

VY wmkipi mypiB 3 OHIKOM, IO OTPUMYBAaJIX
NSE (puc. 3), Ha BiIMiHY BiJ, KOHTPOJIO, CTPYII
TOHINNM, HOro 3abapBiieHHs OJIijie, MICTUTh MaJjo
€JIEMEHTIB KPOBI.

Y GinbIIOCTI TBAPUH 3aMajJbHUH Ipolec cnado
BUpakeHUH (iHQIIBTpaT MEHII MACHBHHM, HETITH-
OOKO MPOHUKAE B JACPMY, YITKO CTPYKTYpPOBaHHH).
[lap rHi#HUX Mac MmiJ CTPYNIOM Ma€ 3BHYANHY
Oy/IOBy, MpEJICTABIICHUH MPOTETHOBOK PiIMHOIO
31 3HAYHOI KIJBKICTIO MOJiMOp(OHYKJIICapiB, OJ-
HaK BiH 3HAYHO TOHINWM, HIXK y KOHTPOJi. 30Ha
PaHyYJSIIHHOT TKAaHWHU TaKOX ICTOTHO BYXK4a
3a KOHTPOJb, y 3amajbHOMY iHQIIBTpPATi MEHIIe
KJIITHUH. Big3HavaeThbCcsl TaKOXK 3MiHA KIITHHHOIO

CKJIAJy: CIIOCTEPITaeThCs IOCUTh 3HAYHA KIJIBKICTh
¢idbponuTiB 1 ¢idpobnactiB. Y pasi paHHBO-
ro (¢iOpo3yBaHHs 3amajbHi 3MiHU MPOHUKAIOTH
ruoie B JepMy, ajie BUSBISIOTH 3HAYHO MEHIIY
IHTEHCHUBHICTh TOPIBHSHO 3 KOHTpOJieM. 30Ha Ha-
OpsiKy, Ha BIIMiHY BiJ KOHTPOJI0, a00 ci1abo Bupa-
JKeHa, abo BiacyTHs. KinbkicTh IpiOHUX KamiyisipiB
3HaYHO MEHINA, HIXK Y KOHTPOJIi, MPUYOMY BOHH
OTOUYECHI TKaHWHAMH, 10 (QIOPO3YIOTHCS; O3HAKU
emiepMizallii  yIIKOIKEHOI TMOBEPXHI BHpPaKeHi
IHTEHCHBHIIIE.

Taxkum umHOM, B yMoBax BBenaeHHsS NSE 3a-
najbHa 1 CyJUHHA Peakiii BUSIBISIIOTHCS ciallie,
a o3Haku (ibporuzamii YIIKOI)KEHOT MOBEpXHi
Bupaxenimi. Epextunicts aii NSE, B nepiry uep-
Ty, BILTMBAE Ha IBUJIKICTh IPOXOKEHHS CTadii 3a-
MaJeHHs 1 3arOCHHA.

Binnosias HEWPOEHJOKPUHHOI CUCTEMHU
BUHUKA€E OJpa3y Iicisi TpaBMH 1 BiJlirpae BaxK-
JIUBY POJb Yy PEryisiii iMyHO-OIOCEepPEIKOBaHOI
3amanbHOI peakuii. [ocTpa BiAMOBi Ab 32 HAIMIPHOTO
CTpecy BHACTIZOK TPaBMH, OIIKY, FeMOpPAriuHOro
IIOKY TOIIO MOCHJIFOE 1HIII MaTO(i3i0I0riuHI Tpo-
LeCH, 30Kpema imieMiro, rimokcito. [imoranamo-
rino¢izapuonagaupuukoBa (I'TH-) ta cummnaro-
anpenanoBa (CA-cuctemu) € HalBaXJIHBIIIMMU
JUTS HEMPOCHJOKPUHHOI BiJIMOBiZI y pa3i TpaBMHU.
Iermi I'TH i CA 30cepemkeHi B Pi3HUX sApax
rinotagamyca. [lil KOHTpoOJeM pEryJIIOIYNX
TOPMOHIB TiNOTajlaMyca KiHIIEBl CTPECOPHI TOPMO-
HU (TJTIOKOKOPTUKOIIM, aipeHalliH 1 HopaJpeHaiH)
MOXYTh KOOPAMHYBaTH IMyHHI KJIITHHH W Op-

Puc. 1. Onixosa pana wypis-camyis na 13-ii Oens nicis oniky:1 — kKonmpons (onik); 2 — niky8aHHst 3Mauyean-
HsM ONiK0BoI panu 600Ho10 cycnensieio NSE 6 konyenmpayii 10 me/mn
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Puc. 2. Mopgonoeiuni 3minu 6 30Hax MmepmivHO20 YUKOONCEHHS WKIPU KOHMPOIbHUX WYPIe-camyie Ha 13-1
OeHb niciisi oniky (3a0apenents 2eMamokcuiin-eo3unom, 10X20): A — 3ona epanyrayiinoi mKaHUHU, HAOPSIKY
i Hekpo3y; b — 30na nexposy; B — 30na cyounnux peaxyiti; I — macusnuil 3ananvhuil inghinbmpam 3 03HaKamu
Qioposzyseanns

raHd Ui ajanrtanii A0 TpaBMaTHYHOIO CTpe-
Cy depe3 peryisilil0 aKTUBHOCTI EHIOKPUHHOL
Tta/abo cumnatuuHoi cucteM. llokaszano, 1O
[ITIOKOKOPTHUKOTAM 3aJI€KHO BiJl KOHIIEHTpaii, yacy
Iii MOZLYJIIOIOTh, @ HE TIIBKH IPUTHIYYIOTD, SIK BBa-
KaJoch, IMyHHY BiAMOBiAb [9].

Ha puc. 4 Bizo6paxxeno 3minu piBHiB 11-OKC
B KpoBi mypiB y auHamini. [Tlokazano, mo 3a ormiky
B LIypiB 000X cTaTeill crocTepiraeThcsl BiporigHe
migpuieHHss piBHsA 11-OKC i3 BigMiHHOCTSIMU B
JuHamini. Y mypiB-camuiB (puc. 4, A) piBens 11-
OKC B kpoOBi BIpOTiJTHO ITiABUINEHUH JIHIIE Ha 9-Ty
100y Ticisi HaHeCEHHS! OIIKOBOI TPaBMH. Y IypiB-
camuilb (puc. 4, b) piens 11-OKC y kpoBi BiporigHo
I IBUILICHUH BXXKE 4epe3 5 MHIB Micis HAaHECEHHS
OITIKOBOI TPaBMH 1 30epiraeTbcsi HA BUCOKOMY PiBHi
npotsiroM 9 nuiB. Ha 13-ii neHb excrepuMeHTy
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piBens 11-OKC y Bcix TBapuH HE BiApi3HAETHCS B
TaKOTo B IHTAKTHUX IIyPIiB.

B yMmoBax Hammux JOCHIIKEHb 3MallyBaH-
Hs ONIKOBOI TpaBMH BOAHOIO cycreH3iero NSE B
KoHIeHTpaIii 10 MI/MiI TpU3BOIUTH JI0 BIPOT1THOTO
3meHmIeHHs1 piBHSA 11-OKC B KpoBi K y mIypiB-
camiiB, Tak 1 B camuub. OTxe, piBenb 11-OKC y
KpOBI 1ypiB-camiB (puc. 4, 4) 3a 11 NSE Biporinno
HUXK4e, HIXK y TBapHH 3 OMIKOM Ha 9-Ty 100y micis
M0YaTKy EKCIIEpUMEHTY. Y LIypiB-caMullb (puc. 4,
b) 3a nii NSE piBenp 11-OKC BiporilHO HUXK4Ye
MOPIBHSTHO 3 KOHTPOJIEM SIK Ha 5-Ty, Tak 1 Ha 9-Ty
00y micysi HAHECEHHSI OIIKY.

TakuMm ynHoM, NSE B ymoBax #oro 3actocy-
BaHHA y (opmi BoaHOI cycneHsii B KOHLEHTpaLii
10 Mr/mit 3a MOACHHOI aruTiKallii Ha OIMIKOBY paHy
3MEHIIYE CTYNiHb YIIKOJKYIOUOi Ail OMiKYy i, THM
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Puc. 3. Mopgonoeiuni 3minu 6 30HAX MEPMIUHO2O YUKOONCEHHS WKIPU WYpis-camyie Ha 13-1i Oenb nicis
onixy 6 ymogax sacmocysanns NSE (3abapenenns eemamokcunin-eosunom,10X20): A — 3ona epanynsyiunoi
MKAHUNU, HAOPAKY 1 HeKpo3Y; b — 3ona inmencugno2o opmyeanns gioposnoi mxanunu, B — 30na cyounnux
peaxyiil 3 03HaKamu po3sumky Qioposnoi mxanunu, I — 0insaHKa nouamxkosoi enimenizayii 30HU HeKPO3y

caMHM, 3HW)KYE CTPEC-peaklilo CUCTeMH rinogis-
HaJHUPHUKOBI 3aJI03U.

PiBeHb TJIOKOKOPTHKOINIB Yy KpOBi Pi3KO
MiJBUIIYETbCS Yy pa3i TpaBM, KPOBOBTpAT, ILO-
KoBUX cTaHiB. [ligBUIICHHS 1X pIBHS € OJHUM
i3 MexaHi3MiB ajamnTailii opraHi3amy JO KpOBO-
BTpaTH, OOpPOTHOU i3 LIOKOM i HacHigKaMu TpaB-
MU. [ TIIOKOKOPTHKOIIM MiJBUIIYIOTH CHCTEM-
HUW apTepiajJbHUA TUCK, YYTIUBICTH MiOKapAaa
i CTIHOK CyJHMH JI0 KaTeXOJIaMiHIB, 3amo0iratoTh
JICCCHCUTHU3AIIIT PElENTOPIB JI0 KaTeX0JIaMiHiB 3a X
BHUCOKOT'O PiBHSI.

OnHak BCTaHOBJIEHO, IIO XPOHIYHE IIiABH-
LICHHS PiBHSI [NIIOKOKOPTHKOIAIB B OpraHi3mi mpu-
3BOJIMTH JI0 HETraTUBHUX HacHiAKiB. Tak, JoBeneHo,
0 TpuBalie (MPOTIAToM 4 JHIB) IMiABUINCHHS PiBHS
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KOPTUKOCTEPOHY B KpOBI IIypiB Micisl OIMiKOBOi
TpaBMH MPHU3BOAUTH 10 3MIiH Myly JiM(OLHMTIB,
3MEHIIECHHS! MacH Tijia i 30iMbLICHHS CMEPTHOCTI
tBapuH [10]. HermomasHo B mocmigax in vitro moka-
3aHO, 110 HaJIMipHa AKTHBHICTh TIFOKOKOPTHKOIIiB
CIPUYHMHIOE KapOOHUIIOBAaHHS MPOTEIHIB HUISIXOM
iHriOyBaHHS MITOXOHIPiaJIbHOrO KOMIUIekcy | Ta
AHTUOKCHJIAHTHOTO CH3HMY CYNEPOKCHIIUCMY-
tasu [11], mo migBUIYyE OKCHUIATHUBHE IOMIKO-
JOKeHHST TnpoTeiHiB. OCTaHHIM YacoM MiJJIal0Th
CYMHIBY €(QEeKTHUBHICTb BHKOPHUCTaHHS €K30TCH-
HUX KOPTHKOCTEPOIAiB s JIKyBaHHS OIIKiB
LWIKipy — TOOTO TpHUBaJe MiJBUIICHHS iX BMICTY B
30HI OIIKY B MEPiOjl 3arOEHHS PaHU CTABUTHCS I
cymHiB [12]. Ha choromni ymKOmKYIOUWUH BIIJIUB
KOPTUKOCTEpOi/liB Ha KJIITHHM MOB’S3YIOTH i3
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Puc. 4. Buicm 11-OKC y naasmi kposi wypis-camyis (4) ma camuyso (b). * 3minu gipozioni (P < 0,05) éionocro
inmaxkmuux meapun; * sminu eipo2ioni (P < 0,05) éionocro meapun 3 onikom

MPUTHIYEHHSAM €KCIpecii MPOTHAIIONTO3HOTO (hak-
Topa bcl-2 Ta iHTeHCcHpiKaIliero TPOIECIB aAMONTO3y
[13].

Bimomo, 1m0 TepMmiduHE YIIKOMDKEHHS MIKipH
(O-III cTymeHr0) CympoOBOIKYETHCS pO3NagamMu
Oaratbox (i3i0NOTIYHUX MapaMeTpiB B OpraHi3Mi,
0 TPU3BOAUTH IO Kaxekcii, iHTeHcudikamii
MeTa0OJIYHUX TMPOIIECIB, 3amaeHHs 1 TuchyHKIIIT
iMmyHHOI cuctemu [14]. 3yMoOBIeHHII OIIKOM 3a-
MaJIbHUW TPOIIEC PO3BUBAETHCS HE TIJIBKH B MICIIi
TpaBMH, aje W B 0araTbOX OpraHax i cUcTeMax
oprani3zmy [15]. 3ananbHa peaxilist — CKJIaIHHH ITPo-
IIeC, /10 SKOTO 3ajydeHa BeNWKa KiJIBKICTh PI3HUX
LUISIXiB Iepepadi curHaiy. Tak, cuUcTeMHa 3a-
najbHa Peakiisi, CHPUIMHEHA OMiKOBOIO TPaBMOIO,
XapaKTepU3Y€EThCsl TeHEePalli€lo HaJBEJIMKUX PiBHIB
KOPTHKOCTEpOiMiB (30KpeMa, TIHOKOKOPTUKOIIIB),
nutokiniB IL-1B, IL-6 ta daxTopa Hexpo3zy myx-
muH TNFa, a TakoX BUBIIbHEHHSIM [IUTOKIHIB 1L-2,
IL-4 Ta IL-10, cipssMoBaHUX NPOTHIIATH eekTam
LUTOKIiHIB, IO iHINIFOOTH 3anaieHHs. [leprypoamii
eKCIIpecii po- Ta aHTU3aNaJbHUX IUTOKIHIB BELYTh
110 3MiH iMyHHO{ (hyHKIIIT i MeTabomi3My MpOTETHIB,
0 TOpyIIye HOpMalibHe (DyHKIIIOHYBaHHs Oara-
THOX OPTaHiB i cucTeM opranizmy [16].

AKTHBAaIII1O cTpecpeanizyruoi IMYHO-
HelpoeHIOKpuHHOI,  30kpema  ['T'H-cucremu,
MOB’SI3YIOTh 13 Ji€f0 MUTOKiHIB [6, 17]. 3a HU3b-
KMX KOHIEHTpauil LHUTOKIHK  CTUMYIIIOIOTh
AHTUMIKPOOHI (QYHKIIIi OpraHi3My i 3arO€HHS paH.
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Bonu Mo0imi3ytoTh 3amacu cyOCTpariB sl BH-
pPOOHUIITBA €HEPTii 1 aKTUBYIOTh T'yMOpaJIbHUHN Ta
KJITHHHUHM IMyHITET. 32 BHCOKHX KOHIIEHTpAIIil,
HaBIAKW, [UTOKIHA 3YMOBIIIOIOTh 3HAYHI 3MiHU B
MeTa0oIi3Mi KJIITHH, M0 MPU3BOAUTH IO IMOIIKO-
JKEHHSI TKaHUH.

Ha puc. 5 mokazaHo 3MiHHM BMICTY IIUTOKiHIB
IL-1B, IL-6 Ta TNFa B cupoBariii KpoBi mypis mpo-
TAroM 2—13 mHIB BiJf MOYAaTKy eKCIIepUMeEHTY. Bu-
HO, III0 32 OIIKy B TBapWH BiI0YBAa€ThCs BipOTiTHE
TiIBUIIEHHST BMICTY BCIX JOCHTII)KEHUX IIUTOKIHIB
(puc. 5, A-E, xp. 2). 3actocyBanus NSE 3amobirae
MiBUMICHHIO BMICTY IOCHIIPKEHUX ITUTOKIHIB Yy
BCIX TBapHH 3 OIMIKOM i3 Pi3HHUIIEIO B AMHAMIIII.

Tak, 3a nii NSE Bwmict IL-1B y mypiB-camiiB
BIpPOTiTHO HMKYWU, HI’K Y TBapHH 3 OMIKOM IIPOTS-
rom 5—13 gHiB (puc. 5, 4, kp. 3), a y CAMHIIb 3HUIKEH-
HS OTO BMICTY BiiOyBa€eThCs misHime — Ha 9—13-i
nenb (puc. 5, I, kp. 3). Bmict TNFa 3a xii NSE B
caMIliB, HaBNaKH, BIPOT1THO HHMKYE BiJTHOCHO KOH-
Tpoito Tinbku Ha 9-y nmoOy (puc. 5, b, kp. 3), a B
IIypiB-CAMHIb 3aJHUIIAETHCS HIDKYUM IPOTATOM
2—-13 ni6 micas omiky (puc. 5, A, xp. 3). His NSE
MPHU3BOIUTE JI0 BIPOTiAHOTO 3HIDKEHHS BMICTY
IL-6 y mypiB-camuiB Ha 9—13-Ty 100y MiCIs OIIKY
(puc. 5, B, kp. 3), a B camunip — Ha 5- Ta 13-Ty no0y
TiCJIsl HAHEeCEHHS oMKy (puc. 5, E, kp. 3).

BBaxkaeTbcs, 10  TOJOBHUM  TPHTEPOM
HelipoeHIoKpuHHOI  cTpec-Bignosimi € IL-1P.
3a i#oro nmii HAa HEWPOCEKPETOPHI KIITHHU
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rinorajamyca BiJOyBa€Tbcs TOCHIICHHS CHHTE3Y
Ta BUBUJILHEHHSI KOPTUKONIOEPHHY, SKE CIIPUIHHIOE
aktuBaiito [ TH-cuctemu i miABUIIEHHS TPOAYKIIIT
KOPTHKOCTEPOIMiB (IO 1 CIIOCTEPIraeThCs B yMO-
BaX HAIOrO eKCIIEpUMEHTY — puc. 4, A, b, xp. 2).
Takox IL-1fB iHimitoe TPOAYKLIiIO KaTexoJamiHiB
B 0araThOX OpraHax Ta CHUCTEMaX OpraHi3My, IIO
3yMOBIItO€ cTuMyJsiito CA-cucteMu. AKTUBOBaHI
3a aii IL-1B I'TH- Ta CA-cuctemu Jiif0Th OJJHOYACHO
1 MalOTh IO3UTHUBHUHN 3BOPOTHUH 3B’S130K [6].

MicrieBe 3anajieHHS IICIs MOPAHEHHS € BaX-
JIMBUM JJISl 3aTOEHHS PaHU 1 3aXUCTY OPraHi3My Bij
ingexuii. [IpoTe 3HauHA TpaBMa YM OMIK MOXYTh
CIPUYHMHIOBATH CUCTEMHY 3alalibHy peakiio, 10
MPU3BOAMTH JI0 3HAYHOT'O YLIIKOAKEHHS KIITHH, TKa-
HUH 1 opraniB. Oapasy kK Hicis oMKy iMyHOJIOT4HA
peakilisi opraHiaMy € TIpO3amajibHOK, OJHAK Jalli
BOHAa MOK€ OyTH aHTH3aNaJbHOIO 1 CIIPSMOBaHOIO
Ha MATPUMKY rOMEOCTa3y B oprasizmi. l{lutokinu
Ta YMCJICHHI KJIITUHHI (PaKTOPH MOAYIIOIOTH OOH 1B
i Bignosinai. Bimomo, mo HaaMipHa akyMyJIsiiis
B kpoBi TNFo cnpuuymHioe mepexij JOKalIbHO-
r'o 3amajieHHsI B TeHEepai30BaHUN CETICUC 1 TSIKKY
noJiiopraHHy HejoctatHicTh [18]. Cepen HUTOKIHIB
SIK TOJIOBHUH MeJiaTop BiANOBiAl opraHizmy y 2-21
JieHb micns oniky Buninserbes 1L-6 [19]. IL-1B Ta
TNFo y BiAmoBiip Ha 3amajeHHs MPOAYKYIOTHCS
OaraTbMa THIIAMH KIITHH, CEpeA SKUX KIIOYOBY
POJIb BIJITPAOTh JCHKOIMTH;, IUTOKIHU CIIPUSIOTH
BUHUKHEHHIO JIMXOMaHKH, CTHMYJIIOIOTH CHHTE3
NpoTeiHiB rocTpoi (Ga3u 1 miABUIIYIOTh 3arajibHUI
Karaboni3Mm B opraHizmi. BoHU Takoxk perynorThb
npoaykuito npocrarnasauay E2, IL-6 Ta Tpowm-
OOLMTAKTUBYIOUOTO  (paKTopa  emiTeTialbHUMU
kiitnHamu 1 Makpodaramu [20]. Pisenn IL-6, sk
MPaBUIIO, 301IBIIYETHCS MICHSI TPAaBMHU BHACIIJOK
Horo mpoayKuii pi3HOMAaHITHUMHU  KIITHHAMH
(pibpobnacramu,  mimpoumramu,  Maxpodara-
MH, MOHOIIMTaMH), a IMIJABUINECHHS WOTO BMICTY
MOB’3YIOTh 3 YCKJIaJHEHHSIM Nepediry OIiKoBoOi
xBopooOu [21].

Ha choromHi HaKONMYEHO YHUCIICHHI (aKTH,
SIKi BKa3yIOTh Ha Te, 0 1HAYKLis nuToKiHiB IL-1p,
IL-6 Ta TNFa B 6araThox THIax KIJIITHH 3aJIC)KUTh
BiJl akTWBawii siaepHOro ¢axropa TPAaHCKPHUIILii
NF-«kB. Axrusariis NF-kB Bene 1o TpancaktuBarii
inaynuoensHoi NO-cuntasu, TNFa, IL-18, IL-6,
IL-8 ta in. Y cBoro uepry, TNFa ta IL-1p MOXyTb
aktuByBatu NF-kB migcuirorouu, TuM camum,
MOYaTKOBI 3amaibHi peaKiii.
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OcTaHHIM YacoM IOKa3aHo, IO SJIEpHI pe-
HEeNTOpH, LI0 AaKTUBYIOTHCS IEPOKCHCOMHUMU
npoJideparopamMu (peroxisome  proliferator-
activated receptors — PPARs), MOXyTb 3yMOB-
JOBaTH YHCJCHHI OI0JIOTiYHI, B TOMY YHCII
AHTHAJIEPriyHi 1 TpOTH3ananbHi eQeKTH HUISIXOM
TPaHCKPUIIIHHOTO  peryaioBaHHs  OlOXiMIYHUX
peakiiii [22].

Y  0OararbOx JOCIHIUKEHHSIX  BCTAHOBJIE-
HO, mo aktuBamisi PPAR Moxe mnpusBonutu 10
inriOyBannss  aktuBHOcTi NF-kB.  Perymsamis
nponykuii uutokiHiB IL-1B, IL-6 Ta TNFa moxe
BigOyBatuch uepe3 Bzaemonon’sizani PPAR/NF-«xB-
3aJIekKHI nuIsixu [23-25].

Ichye ummano ¢akrtiB, MmO CBigYaTh PO
yuyacTh KaHaOiHOigHOT cucremu 1 NAEs, 30-
KpeMa, y MOJYJIOBaHHI NPOAYKIi I[UTOKIHIB
IL-1B, IL-6 Ta TNFa B HOpMi Ta 3a pi3HHX
NaToJIOTiYHUX  cTaHiB.  HaiiBuBueHimnMu €
aHTHU3aNaibHi, aHTHAJEepPriyHi Ta 3HEOOIIoIoUi
BiracTuBocTi N-manemitoineranonaminy (NPE),
SKi OIocepeaKoBaHi Horo B3aemojiero i3 PPARa
Ta TaJbMyBaHHSM 4YM TPUTHIYCHHSIM aKTHBHOCTI
aMiJIOTIIpOJIa3u JKUPHUX KHCIOT (TaKk 3BaHUU
«eekT oTouyeHHs»). [laHi MO0 MPOTU3AMAIBHOL
ta anTHanepriunoi nii NSE y cBiToBiii miteparypi
maibke BincytHi. Tak, nmume Dalle Carbonare ta
iH. criocTepirany TinoTepMiYHHNA 1 MTPOTUHAOPSIKO-
Buil epexT NSE B MuIeil 3 macMBHOIO MIKIPSHOIO
aHa(inakTUYHOI peakiieto [26]. YV poborti [27] 3
BUKOPHUCTAaHHSAM JIONH(EpPa3HUX PENOPTEPHUX CH-
ctem onucaHo ¢akt B3aemoxaii NSE 1 PPAR.

BpaxoBytoun HaBeJeHe BHILE, MOKHA TIPUITY-
ctuty, mo 3Bs13yBanHs NSE i3 PPAR, #imoBipHO,
3YMOBJTIOE iHTi0yBaHHS TPaHCKPUTIIHHOT
aktuBHOcTi (aktopa NF kB. Lle mpusBonuts 10
rajgbMyBaHHs mnpoaykuii nurtokini IL-1P, IL-6
ta TNFa (puc. 5) i, sk HacHifOK, 3MEHIICHHS
KUIBKOCT1 11-OKCMKOPTHKOCTEPOIAIB Y KpOBiI TBa-
pHH 3 OIiKOBOI TPaBMOIO (puc. 4).

Panime namu Oyno nokaszaHo 3aatHicTh NSE
YHHHUTH PEryJIsTOPHUI BIJIUB Ha QyHKLIOHYBaHHS
KOpY HaJHUPKOBUX 3aJ703 y IIypiB. 30Kpema, Ha
MOJIeJIi IMMOOLTI3aIiHHOTO CcTpecy Oyyo Moka3a-
Ho, 1m0 NSE 3niticHioe BruB Ha BmicT 11-OKC y
KpOBi I1ypiB [28], BIUIMBarOYM, TAKUM YHHOM, Ha
CTepoiforeHes y Kopi HaJIHUPKOBUX 3aJI103.

Y mnonepeaHix JOCTIKCHHSIX HaMU TIOKa-
3aHo 31atHicTh NSE B ymMoBax BBeneHHs Per 0S
MPUCKOPIOBATH MPOLEC 3arOCHHS OMIKY MUISIXOM

95



EKCITEPUMEHTAJIBHI POBOTHU

HOpMaJi3alii BMiCTy CTaOlJIbHOIO META0OITY OKCH-
Jly a30Ty — HITPUT-aHIOHA Ta MOJYJISII[iT aKTUBHOCTI
KOHCTUTYTHBHOI Ta iHAyunoOensHoi NO-cuHTa3M,
a TaKoXX YCYHEHHs AmMcOallaHCy MK MpolecaMu
MIEPOKCUTHOTO OKHUCJICHHsI JIIiJIIB Ta aKTHBHICTIO
SH3MMIiB aHTHOKCHJIAHTHOTO 3aXUCTY (CyIepOKCU-
JUCMYyTa3H, KaTajaa3u Ta TIIyTaTIOHNEePOKCHIa3H) B
aa3Mi, epUTPOLUTAX, EUiHIi Ta CeNIe3iHII IIypiB
[29].

Onepkani pe3ysbTaTd JIO3BOJISFOTh IPHUITY-
ctuty, o NSE 3a omiky B mypiB ji€ siK Crojiyka
3 aJalnTOTeHHUMH BJIACTUBOCTSMHM, BILTUBAIOUH
Ha MOYaTKOBI €TalM BiJMOBiJi OpraHi3My Ha OIIiK,
Ha BmicT nutokiniB IL-1B, [L-6 Ta TNFa i «cTpe-
coBux» ropmoHiB 11-OKC y mnasmi kpoBi miypis 3
OIMKOBOI paHow. [Ipu 11bOMy 3aro€HHs OIMiKOBOI
paHu BiOyBaETHCS LIBH/ILIE.

PoGoTy BHKOHaHO 3a (hiHAHCOBOI MIATPUMKHU
HepxaBHoro ¢oHIy (yHIaMEHTAIBHUX JIOCII-
JoKeHb YKpainu (mpoekt Ne ©53.4/030).

ABTopu BUCJIOBJIIOIOTH MOJISIKY 3aB.
naboparopiero  maromopdoJiorii - Ta  HMUTOJOrT
HamionanbHOro iHCTUTYTY EKCIIEPUMEHTAJIBHOI

xipyprii ta tpancrnanronorii im. O. O. Illanimoa
HAMH VYkpainu a.men.H., npod. 1. B. T'omonsiko 3a
JIONIOMOTY Y TPOBEJICHHI MOPIBHSUIBHOTO aHAI3y
30H TEPMIYHOTO OMIKY IIKipH NIYPiB.

BJIUSAHUE
N-CTEAPOUJIDTAHOJTAMHUHA

HA YPOBEHb
11-OKCUKOPTUKOCTEPOHU JIOB,
OUTOKHWHOB IL-1p, IL-6 M1 TNFa Y
KPBIC TP HECITENUOHUYECKOM
BOCITAJIEHUH, BBI3BAHHOM
TEPMUYECKHUM OXKOI'OM KOKH

A. J1. XKykoes, A. I bepovuues, I B. Kocskosa,
B. M. Knumawesckuu, T. H. ['opuovko,
E. @. Mezeow, H M. I'ynas

WuctutyT 6noxumuu uM. A. B. [lannanana
HAH Vkpaunsi, Kues;
e-mail: joblipids@hotmail.com

Ha w™onmenn Hecnenmduueckoro Bocmale-
HUSL IPU TEPMHUUYECKOM OXKOT'€ KOXKHU Yy KpPBIC HUC-
CJeoBajid MEXaHU3Mbl MPOTUBOBOCIAIUTEIBHO-
ro JEWUCTBHUS HACBHIIICHHOrO N-alMiIdTaHOJaMUHA
N-creapounstanonamuHa (NSE). Pesynbrarsl uc-
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ClenoBaHUM ToKa3zanu, uTo mpumeHeHue NSE B
BUJIC ANIUJIMKAIUU BOMHON CYCICH3UM B KOHIICH-
Tpauuu 10 MI/mMI1 Ha TOBPEXACHHBIN YYaCTOK KOXKH
€XKEIHEBHO B TeueHue 12 MHel 3HAYUTEIBHO YCKO-
psieT NpoLECC 3aKUBJICHUS 0>KOroBoM paHsbl. IIpu
sroMm NSE mpenoTBpaiaeT yBeIUUYEHHE COAEpIKa-
HUA 11-OKCHKOPTHKOCTEPOHIOB B KPOBH KPBIC C
0XKOroBoil TpaBMOM. Takxe BBISBICHO 3HAYUTEIb-
HOE CHIDKCHHE coiepKaHus MUTOKUHOB IL-103, IL-6
u TNFo npu neiictun NSE, 4T0 MOXeT OBITH O1I-
HHUM U3 MEXAaHU3MOB €r0 MPOTHUBOBOCIATUTEIBLHOTO
JIEUCTBUSL.

KnrmoueBrie ciroBa: N-creaponi-
JTaHoNaMuH, ll-okcukoptukocrepounasl, IL-1P,
IL-6, TNFa, Hecrenupuyeckoe BOCHAICHUE, 0XKO-
roBasi TpaBMa KOXKH.

N-STEAROYLETHANOLAMINE
EFFECT ON THE LEVEL OF
11-HYDROXYCORTICOSTEROIDS,
CYTOKINES IL-1g, IL-6 AND TNFa
IN RATS WITH NONSPECIFIC
INFLAMMATION CAUSED BY
THERMAL BURN OF SKIN

A. D. Zhukov, A. G. Berdyshev,
G. V. Kosiakova, V. M. Klimashevskiy,
T. M. Gorid’ko, O. F. Meged, N. M. Hula

Palladin Institute of Biochemistry, National
Academy of Science of Ukraine, Kyiv;
e-mail: joblipids@hotmail.com

The mechanisms of anti-inflammatory action
of saturated N-acylethanolamine — N-stearoyletha-
nolamine (NSE) were investigated on the rat model
of nonspecific inflammation (thermal burns of the
skin). The results showed that the NSE application
in a form of aqueous suspension (10 mg/ml) on the
damaged skin area during 12 days significantly ac-
celerated the healing process of burned wounds.
NSE also prevented the increase of 11-hydroxy-
corticosteroids content in the blood of rats with
burns. There was also found a significant decrease
of cytokines (IL-1B, IL-6 and TNFa) levels under the
NSE action. This way may be one of the mechanisms
of NSE anti-inflammatory action.

Key words: N-stearoylethanolamine, 11-hy-

droxycorticosteroids, IL-1p, IL-6, TNFa, nonspecific
inflammation, burn trauma of skin.

ISSN 0201 — 8470. Ukr. Biochem. J., 2014, Vol. 86, N 3



O. 1. XKXVYKOB, A. I. BEPJUIIEB, I. B. KOCAKOBA Ta in.

. Medzhitov R. // Nature. —2008. — 454. — P. 428—-435.

2. O’Sullivan S. E. // Br. J. Pharmacol. — 2007. —

3

10.

11.

12.

13.

152. — P. 576-582.

.Tyna H M., Mapeimuu B. M. YXupHi xuciotu ta

iX MOXiJHI MPH MATOJIOTIYHUX cTaHaX. — KuiB:
Hayxosa nymka, 2009. — 346 c.

. XKykos O. JI. /| Ykp. 6i0xim. xKypH. — 1999. — 71,

Ne 4. — C. 124-125.

. Mikosha A., Kovzun O., Zhukov A., Gulaya N. //

Med. Sci. Res . — 1998. — 26. — P. 85-88.

. Turnbull A. W., Rivier C. L. // Physiol. Rev. —

1999.-79,N 1. - P. 1-71.

. Ilam. 81861 UA .MIIK (2007.01) CO07C

215/00, CO7C 229/02. Cmoci6 onepx)aHHS
N-anuneranonaminis / ['yma H. M., Mapri-
Ty B. M., Topigeko T. M., Apramonos M. B.,
Kyxos O. [I., Knimamescekuit B. M. Omy6u.
11.02.2008. brom. Ne3.

. De Moor P., Steeno O., Raskin M. et al. // Acta.

Endocrinol. (Copenh). — 1960. — 33. — P. 297-307.

. Lim H. Y, Muller N., Herold M. J. et al. //

Immunology. — 2007. — 122. — P. 47-53.

Hawes A. S., Richardson R. P., Antonacci A. C.
etal. //J. Burn Care Rehabil. — 1995. - 16, N 1. —
P. 1-15.

Tang V. M., Young A. H., Tan H. et al. // Horm.
Metab. Res. — 2013. — 45, N 10. — P. 709-715.
Taheri A., Mansoori P., Al-Dabagh A. et al. /] J.
Dermatolog. Treat. — 2013 Jun 7. [Epub ahead of
print] (doi:10.3109/09546634.2013.806768).
Mata-Greenwood E., Stewart J. M., Stein-
horn R. H. et al. // Arterioscler. Thromb. Vasc.
Biol. —2013. — 33, N 5. — P. 1046-1055.

14. Alexander M., Chaudry I. H., Schwacha M. G. //

15.

Cell. Immunol. —2002. — 220, N 1. — P. 63—-69.
Church D., Elsayed S., Reid O. et al. // Clin.
Microbiol. Rev. —2006. — 19, N 2. — P. 403—-434.

ISSN 0201 — 8470. Ukr. Biochem. J., 2014, \Vol. 86, N 3

16. Finnerty C. C., Przkora R., Herndon D. N. et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

// Cytokine. — 2009. — 45, N 1. — P. 20-25.
Edwards C. // J. Clin. Endocrinol. Metab. —
2012.—-97,N 5. — P 1443-1451.

Kynuncxkuni B. U, // buoxumus. — 2007. — 72,
BbIIL 6. — C. 733-746.

Yeh F. L., Lin W. L., Shen H. D. et al. // Burns. —

1999. — 25, N 2. — P. 131-136.

Kataranovski M., Magi¢ Z., Pejnovi¢ N. //
Physiol. Res. — 1999. — 48, N 6. — P. 473-482.
Gebhard F., Pfetsch H., Steinbach G. et al. //
Arch. Surg. —2000. — 135, N 3. — P. 291-295.
Desvergne B., Wahli W. // Endocr. Rev. — 1999. —
20, N 5. — P. 649-688.

Delerive P., De Bosscher K., Besnard S. et al. //
J. Biol. Chem. — 1999. — 274, N 45. — P. 32048—

32054.

Delerive P., Gervois P., Fruchart J. C. et al. //
J. Biol. Chem. — 2000. — 275, N 47. — P. 36703~

36707.

Okamoto H., Iwvamoto T., Kotake S. et al. // Clin.

Exp. Rheumatol. —2005. — 23, N 3. — P. 323-330.
Dalle Carbonare M., Del Giudice E., Stecca A.
et al. // J. Neuroendocrinol. — 2008. — 20, N 1. —
P. 26-34.

Artmann A., Petersen G., Hellgren L. I et al.
// Biochim. Biophys. Acta. — 2008. — 1781. —
P. 200-212.

Iyna H M., Mixowa O. C., XKykos O. /I,
Yennaxosa I. C. /| Ykp. 6ioxiM. xxypH. — 2001. —
73, No 1. — C. 96-100.

I'yna H M., Yymax A. A., bepouwes A. I ma
in. // Yxp. 6ioxim. xypH. — 2009. — 81, Ne 2. —

C. 29-31.

OTtpumano 15.10. 2013

97



