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POJlb NF-KB_-_OI'IOCEPE,EIK_(_)BAHO'I' il] NO-CUHTA3 y
AOE3OPIrAHI3AUIl CMNMOJNTYYHOI TKAHWUHUA NAPOOOHTY 3A YMOB
EKCMNMEPUMEHTAJIbHOIO METABONIYHOIO CMHOPOMY

NaweHko J1.1., KocTteHko B.O.

BJ[H3Y «Ykpaincvka meouuna cmomamonociuna axademisin, m. [lonmasa.

KorouoBi ciioBa: merabouniunuii cHHAPOM, sinepHuid dakrop kB, okcun azoty, NO-cuHTa3u, NapoAoOHT, CHOIy4HA
TKaHUHA.

JIssmenko JI.H., Kocrenko B.A. Pons NF-kB-onocpenoBannoro neficteus NO-cuHTa3 B e30pTraHU3aIUU
COCIMHUTEIIPHON TKAHH MAPOJOHTA B YCIOBUAX IKCIEPUMEHTAILHOTO MeTaboMMueckoro cuuapoma // 3aranpHa ma-
TOJIOTis Ta maronoriyna ¢izionoris. — 2013. — T. 8§, Ne 3. — C. 53 - 57.

B skcnepumente Ha 40 OenmbIx Kphicax ucclienoBana poib NF-kB B MexaHH3Max Je30praHU3aIid COSIH-
HUTEIHHOHN TKaHW MapoJOHTa, 3aBUCHMEIX OT (QyHKIMOHAIEHOTO cocTossHuA NO - cuHTassl (NOS), B yCIOBHSIX MO-
nenupoBaHug MeTabomudeckoro cuaapomMa (MC). BrisiBneHo, uto cnocoOHOCTh HelipoHansHOH NOS orpannymBarth
JIE30pTaHU3aAIMI0 COSAUHUTEIFHON TKAaHM MAapOJOHTa (KOJUIAreHOJHW3 W ACTIONUMEPHU3AINI0 MPOTCOTINKAHOB), B
ycnmoBusax MC, sBnsercs NF-kB-omocpenoBanHoii. [TokasaHo, 4To AEHCTBHE CENEKTHBHOTO WHTHOWTOpA WHAY-
1ubensHOo NOS aMHHOTYaHHMIMHA B ATHX YCIOBHUSX He NMPUBOIUT K NF-kB-3aBUCHMBIM M3MEHEHHUSIM COCTOSHHSA
KOJUJIATEHOBBIX M HEKOJIIATEHOBBIX OEITKOB B TKaHAX mapojoHTa. Beenenue narubutopa NF-xB JSH-23 compoBox-
JlaeTcs TOBBIIIICHUEM KOJUIar€HONPOTEKTUBHOTO JIeiicTBHA L-apruHiHA B MATKUX U KOCTHOM TKaHSIX MapoJIOHTa.

KutioueBble cjioBa: MeTabOIMUECKUNA CHHIPOM, siaepHBIN dakTop KB, okcua azota, NO - cHHTa3bl, Mapo-
JIOHT, COEJUHUTENbHAS TKAHb.

Ljashenko L.1I., Kostenko V.A. The role of NF-kB- mediated action of NO-synthases in disorganization of
periodontal connective tissue under modeled metabolic syndrome // 3aransHa natosnorist Ta matosioriusa (hiziosorisi.
—2013.—-T.8,Ne3. - C.53-57.

NO- dependent disorders is an important part of the pathogenesis of metabolic syndrome (MS). It is known
that a large number of effects produced by NO are mediated via the activation of nuclear factor kB (NF-«xB). Exces-
sive NO formation is accompanied by increased proteolysis and disorganization of connective tissue.

The aim of this study was to clarify the role of NF-«xB in the mechanisms of disruption of periodontal con-
nective tissue in rats depending on the functional state of NO-synthases (NOS) under modeled MS.

Methods. The research was carried out on 40 Wistar male rats weighing 180-230g in 8 series of experi-
ments: during the first series necessary parameters of intact animals (control series) were studied; during the second
series we investigated necessary parameters after the MS simulation, the during the third, fourth and fifth series
when MS was modeling the animals were administered selective inhibitor of neuronal NO-synthase (nNOS) 7-
nitroindazol (7-NI, 30 mg/kg), a selective inhibitor of inducible NO-synthase (iNOS) - aminoguanidine (20 mg/kg)
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and NO-synthase substrate - L-arginine (500 mg/kg). During the sixth, seventh and eighth series against the back-
ground of modeled MS in addition to the above mentioned substances the rats were administered an inhibitor of NF-
kB activation II - JSH-23 (4-methyl-N-(3-phenylpropyl) benzene -1,2-diamine, 1 mg/kg). All compounds were ad-
ministered intraperitoneally twice a week for a period of MS modeling.

The state of collagen was assessed by the content of free oxyproline (FO) in the soft tissues and bone tis-
sues. The level of proteoglycans was assessed by their monomers — glycosaminoglycans (GAG).

Results. MS modeling is accompanied by increased FO concentration in bone and soft tissues by 61.8 % (p
<0.001) and 68.3 % (p <0.001) respectively, increased GAG by 64.3 % (p <0,001) and 80.9 % (p <0.001).

The introduction of 7-NI increases FO concentration in soft and bone periodontal tissues of the rats by 23.8
% (p<0.001) and by 21.8 % (p<0.001), GAG by 19.6 % (p<0,001) and 10.6 % (p<0.01) compared with the data of
the second series. Under the combined effect produced by 7-NI and JSH-23 FO concentration and GAG decreases in
periodontal soft tissues by 20.5 % (p<0.01) and 20.8 % (p<0.01), in periodontal bone tissue by 24.5 % (p<0.001)
and by 16.0 % (p<0.01) compared to the results of the third series.

The introduction of aminoguanidine limits FO content in soft and bone periodontal tissue by 40.0 % (p
<0.001) and 43.4 % (p<0.001), GAG by 36.5 % (p<0.001) and 34.1 % (p<0.001) compared with the data of the sec-
ond series. Under the combined effect produced by aminoguanidine and JSH-23 the concentration of GAG and FO
in periodontal tissues is remaining reduced.

The introduction of L-arginine under conditions of MS decreases FO concentration in soft and bone perio-
dontal tissue by 32.8 % (p<0.001) and 30.8 % (p<0.001), GAG by 27.0 % (p<0.001) and 32.4 % (p<0.001) com-
pared with the data of the second series. Under the combined effect produced by L-arginine and JSH-23 in the con-
ditions of modeled MS FO concentration was significantly reduced in periodontal soft tissues by 25.1 % (p<0.01),
the periodontal tissue by 21.6 % (p<0.01) compared with the data of the fifth series. GAG content did not change
significantly.

Conclusions: 1) The ability of nNOS to limit the disruption of periodontal connective tissue (collagenolysis
and proteoglycan depolymerization) in modeled MS is NF-kB- mediated. 2) Effect of selective iNOS inhibitor ami-
noguanidine in modeled MS is not accompanied by NF-xB- dependent changes in the state of the collagen and non-
collagen fibers in the periodontal tissues. 3) Introduction of an inhibitor NF-xB JSH-23 under MS is accompanied

by increased collagen-protecting action of L-arginine in soft and bone tissues of periodontium.
Keywords: metabolic syndrome, nuclear factor kB, nitric oxide, NO- synthases, periodontium, connective

tissue.

UwrcneHHl JOCHIKCHHS MTOB1IOMIIS-
I0Th PO MO3UTUBHUH 3B'I30K Mik MeTabo-
aiuauM cuaapomMoM (MC) 1 mapogoHTHTOM
[4, 10]. [esiki aBTOpU BBaXKAIOTh IOILIBHUM
PO3TIsIIaTH MAPOAOHTO3 SIK KoMrmoHeHT MC
[10]. BaxauBO JTaHKOI  MaTOreHe3y
OCTaHHBOTO € EHJOTEeialIbHa JUCPYHKIIISL
ta NO-3anexHl TOpPYIICHHS MeTaboIi3My
[3]. Bimomo, 110 3HauHa KiTbKICTh €(EKTiB
NO onocepeaKoBYeEThCs 3a JOMOMOTOI0 aK-
TUBAIll TPAHCKPHUMLIHHOTO s7epHOrO (ak-
topa kB (NF-kB) [9]. B ocranni poku BU-
CYHYTO NPHUIIYLIEHH, 10 NopylmeHHs NF-
kB curnamizamii Moxe OyTH 3arajabHOIO
JaHKOIO, sKa 00’€Hye Bci KoMnoHeHTH MC
Ta MPU3BOJUTH JI0 THCYJTIHOPE3UCTEHTHOCTI,
JINOTOKCUYHOCTI, CHUCTEMHOI TiMepIUTOKi-
HeMii Ta apTepiaibHOi rinepreHsii [2].

Hapnumkose yrBopenns NO cynpo-
BOJDKYETBCS TIOCHJICHHSIM BUPOOJICHHS aK-
TUBHUX (POpPM KHCHIO Ta 1HIIUX (aKTOPiB,
10 CIIPHUSIOTH MPOTEOII3y Ta JAe30praHizarii
cnonyyHoi TKaHuHU [7]. OcTaHHsS Bimirpae
BA)XIIMBY pOJb y MiATPUMII romeocTasy. li
(GiOpMIIIpHI KOMIIOHEHTH — KOJareHoBi BO-
JIOKHa Ta OCHOBHA pe4yOBHHA (TPOTEOrJIiKa-

HU Ta TIIKOMPOTEiHN) — 3a0€3MeuyIoTh efa-
CTHUYHI BJIACTUBOCTI MDKKJIITHHHOTO MaTpH-
KcCa, 3B'A3yIOTh 10HU Ca™, 3aTPUMYIOTh BOJY
1 3a0e31euyloTh CEeJNEeKTUBHY INPOHUKHICTB,
NPY [IFOMY BHSIBIISIFOYM BHUCOKY UYTJIHMBICTBH
JI0 BIUIMBY NMaTOr€HHUX YMHHMKIB €HIO- Ta
€K30reHHOI mpupoau [5].

Meta po6oru. 3’sicyBatu poib NF-
KB y MexaHni3max ne3opraizanii croxy4Hoi
TKaHWHU TapOJOHTAa IIypiB, 3aJE€KHUX BiJ
¢ynkuionanbHoro crany NO-cuntas (NOS),
3a yMoB MojentoBanHsa MC.

Marepianu Ta wmeroau. Jocmi-
JUKeHHsI Oynu mpoBeneHl Ha 40 Ounmux 1my-
pax-camsx JiHiT Bictap, 3 Macoro tina 180-
230 r y 8-mu cepisix TOCHIJiB: y MepIlii He-
0OXiHI TOKA3HWKH BUBYAIW Y IHTAaKTHHX
TBapUH (KOHTpPOJbHA cepisl), y APYTii - mic-
151 MmogenmtoBanHs MC, y TpeTiii, ueTBepTiii 1
m'ATid cepisix - mpoTsAroM BinTBopeHHs MC
TBapUHAM BBOJMJIM BiJIMOBIJHO CEJIEKTUB-
HuM 1Hri0iTop HeipoHanbHOi NO-cHHTa3u
(nNOS) 7-nitpoinaazon (7-NI), cenekTus-
Hui 1HT161TOp INOS - aMiHOTYyaHIIMH 1 Cy0-
ctpatr NO-cuHTa3HOi peakuii - L-aprinin, y
IIOCTIH, ChOMIN Ta BOCBMIN — TOPSIT 3 HaBe-
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JEHUMH BUIIIE PEUOBHMHAMHM, IIypam, Ha TJi
moxaemoBanHs MC, BBOAWIM IHTIOITOp aK-
tusailii NF-xB II - JSH-23 (4-metun-N-(3-
deninmpornm) 6eH3oi-1,2-1uamin).

Jlia moxpemoBanHd MC rpusyHam
MPOTATOM JBOX MicsmiB npusHadanun 20%
BOJHUI po34unH (HPYKTO3M AJIs MUTTSA Ta "mi-
€Ty 3axiTHOTO THUMOY", IO MICTUTh TaKi
CKJIa/IOBi: padiHOBaHE MIIEHUYHE OOPOIITHO
— 45 %, cyxe 3HeXKHpEeHEe KOPOB’4e MOJIOKO
— 20 %, xpoxmans — 10 %, cronoBuii Map-
rapuH (31 ckianaom xupiB 82 %) — 20 %, me-
PCOKHCHEHA COHSITHUKOBA ofist — 4 %, Ha-
tpito xiopua — 1 %. 7-NI ("Sigma", CIIIA)
npu3Hadaau B 1031 30 mr/kr [12], amiHorya-
migua ("Sigma", CIIA) - 20 mr/kr [13], L-
aprinia ("Kyowa Hakko Kogyo Co LTD",
SAnonist) - 500 mr/kr [1], JSH-23 (“Santa
Cruz Biotechnology”, ®PH) - 1 mr/kr macu
Tina TtBapuHM [11]. Yci cnoiayku BBOIMIU
BHYTPIIITHHOOYEPEBUHHO 2 pa3d Ha THXK-
JIeHb, MpoTAroM mepioay BiarBopeHHs MC.
TBapuH nexamityBayiu miJ eipHUM HapKo-
30oM. CTaH KoJlareHy BH3HA4Yalld 32 BMICTOM
y M’MKHX 1 KICTKOBI TKaHMHaX BLIBHOTO
okcunpominy (BO) [6]. Ctan nmpoteormika-
HIB OL[IHIOBAJIM LUISXOM BU3HAYEHHS 1X MO-
HOoMepiB Tiiko3aminormikaHiB (I'ATY) [8].

Otpumani udpoBi gaHi 0OpoOIsIH
BapialiifHO-CTAaTUCTUYHUM METOJOM 3 BH-
KOpHUCTaHHAM KpuTepito CT 10/IeHTa.

PesyabTaTn pociiizkeHHs Ta ix 00-
rosopenHs. Binrsopenns MC cynpoBomxky-
€TbCA 30UIBIIEHHSM Y M SIKMX 1 KICTKOBIH

TKaHWHAX MMapoJIOHTa KOHIIEHTpAIlli MOHOME-
piB KOJIAr€HOBHX 1 HEKOJAreHOBUX OILJIKIB:
BO — BiamosigHo, Ha 61,8 % (p< 0,001) Ta
68,3 % (p<0,001), TAI' — Ha 643 %
(p<0,001) Ta 80,9 % (p<0,001). Le cBigunThH
npo Te, mo po3BUTOK MC CyIpOBOKYEThCS
JIE30PTaHI3aIlEI0 CIOTYYHOI TKAaHWHH Iapo-
JIOHTY, SIKa BKIIFOYA€ aKTHUBAIIIO KOJIAreHOi-
3y 1 JIenoiiMepu3alli€lo NpoTeorliKaHiB K y
M’SIKUX TKaHUHaX, TaK 1 Y KICTKOBIH.

Hamu BusiBIIEHO, 110 Ha CTaH 010IO-
JIMepiB CIONYyYHOI TKaHWHH MapOJIOHTY,
3HAYHOI0 MIpOI0 BIUIMBaE (HyHKIIOHATbHA
akTuBHICTH NOS.

Beenenns 7-NI nmoctoBipHO TiiBH-
ye y M’SKHX 1 KICTKOBI TKaHWHAX Mapo-
JIOHTY IIypiB KOHIEeHTpalito BO — Bignosi-
nHo, Ha 23,8 % (p<0,001) ta 21,8 %
(p<0,001), TAT — na 19,6 % (p<0,001) ta
10,6 % (p<0,01), y moOpiBHSAHHI 3 TaHUMH
apyroi cepii (Tabmuis 1).

Jnst pochipKeHHST MOMJIMBOI  poJTi
NF-kB y peanizamii edpexriB nNOS Ha 3MiHT
MOHOMEpIB KOJIATCHOBHX 1 HEKOJareHOBUX
OLNIKIB y TKAaHWHAX MAPOJOHTY 32 YMOB BiJT-
BOpEHHs eKkcrepuMeHTaibHoro MC mrypam
npusHadamu 7-NI ta JSH-23. 3a mux ymoB
koHueHtpanis BO ta 'Al' nocTtoBipHO 3HU-
KYETBCSA Y M’SIKUX TKaHWHAX TapOJOHTA —
BignosigHo, Ha 20,5 % (p<0,01) ta 20,8 %
(p<0,01); y KicTKOBI¥ TKaHWHI MAPOJAOHTY —
BiamoBigHO, Ha 24,5 % (p<0,001) Ta 16,0 %
(p<0,01), y mopiBHSIHHI 3 Pe3yIbTaTOM TpE-
THOI cepli.

Ta6auua 1. Brumus JSH-23 Ha 3MiHM MOHOMEpIB KOJareHOBUX 1 HEKOJIAreHOBUX OUIKIB y TKa-
HHHaxX napooHTy 3a ymoB MC i npuraidensss nNOS (M+m, n=20)

Cepii nociniais

IToxazHuku IaTakTHi

BinrBopenns MC

TBApUHU

Kountpomns

\+ 7-NlI \+ 7-NI + JSH-23

VY M’SIKUX TKaHUHAaX NapOJOHTY

BO, MkMonb/T 3,82+0,24

6,18+0,18*

7,65+0,17 */** 6,08+0,41 */***

I'AT', MKMOJIB/T 1,15+0,07

1,89+0,04*

2,26+0,05 */** 1,7940,10 */***

VY KICTKOBil TKaHUHI APOJIOHTY

BO, MkMonb/T 3,2240,20

5,42+0,14*

6,60+0,16 */** 4,98+0,27 *[***

I'AT’, MKMOJIB/T 0,94+0,04

1,7+0,04*

1,88+0,02 */** 1,58+0,06 */***

Mpumitkn: * - p <0,05, npu NOpiBHAHHI 3 TaHUMH THTAKTHUX IMypiB; ** - P <0,05, npu mopiBHsAHHI 3
JaHUMU Ipyroi cepii; *** - P <0,05, npu nopiBHSAHHI 3 JaHUMH TPETHOI cepii.
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Takum dYHHOM, Yy IIbOMY BUMIAJKY
3IaTHICTh CeJICKTUBHOTO iHTiOiTOopa NNOS
7-NI migBumyBatu konueHTpanito BO Tta
I'AT" ycyBaetbest ipu 3actocyBanHi JSH-23.
Ie cBimuuTH MPO TE, IO IMiIBUIIICHHS 1HTCH-
CHUBHOCTI KOJAreHoi3y Ta AemnojiiMepu3arii
NPOTEOTTIIKAHIB y M SKHUX 1 KICTKOBIH TKa-
HUHAX TMapOJOHTY, 3a YMOB BIATBOPCHHS
MC, mnoB’s3aHO 3 yYTPaTOd TOPMO3HOTO
BBy nNOS Ha NF-«kB.

Panime y mocmigax in vitro Ta in
vivo OyI0 1moka3aHo, 110 BBEJIEHHS 1HT101TO-

pa nNOS CymnpoBOMKY€ETbCS AKTHUBALIIEIO
NF-xB, 3HWXEHHSM BMICTY I1HTIOITOPHOTO
O0inka IkBo 3 HacTymHUM miIBHIEHHSIM
MPHK iNOS, BmicTy Ta aKTMBHOCTI IIbOTO
depmenry [13].

Brenenuns aminoryaHiguny (Tabauis
2) oOMexye y M SIKUX 1 KICTKOBIM TKaHMHAX
napoionTy BMict BO — BignosigHo, Ha 40,0
% (p<0,001) Ta 43,4 % (p<0,001), 'AT - Ha
36,5 % (p<0,001) ta 34,1 % (p<0,001), y
NOPIBHSAHHI 3 JAHUMH JIPYTOi cepii.

Tadoauus 2. Britu JSH-23 Ha 3MiHM MOHOMEpIB KOJIAr€HOBUX 1 HEKOJIAreHOBUX OUIKIB y TKa-
H1HAaX napoaoHTy 3a ymoB MC i nmpuraidenHs iNOS (M+m, n=20)

Cepii nociniais
TToKa3HUKH IaTakTHI BinrBopenns MC
TBapuHu | KounTpoinp + aMiHO-TyaHIIMH |+ aMiHOTYaHiTUH
+JSH-23

Y M’SIKMX TKaHHHAX DapOJOHTY
BO, MkMonb/T 3,82+0,24 6,18+0,18* 3,71+£0,21** 4,15+0,21**
I'AT’, MmxMoOTB/T 1,15+0,07 1,89+0,04* 1,20+0,07** 1,35+0,07**

Y KiCTKOBif TKaHWHI TAPOAOHTY
BO, Mxmonb/T 3,22+0,20 5,42+0,14* 3,07+0,18** 3,36+0,19**
I'AT’, MmxmonB/T 0,94+0,04 1,7+0,04* 1,1240,03 */** 1,18+0,05 */**

Mpumitkn: * - p <0,05, npu NOpiBHAHHI 3 JaHUMH IHTAKTHUX IypiB; ** - P <0,05, npu mopiBHsAHHI 3
JaHUMU JIpyroi cepii; *** - P <0,05, mpu NOpiBHSAHHI 3 JAHUMH YETBEPTO] cepii.

IIpn moeaHaHOMY BIUIUBI CEJIEKTHB-
Horo 1HriOiTopa INOS amiHOTYyaHITUHY Ta
JSH-23, 3a yMOB BiATBOpEHHS €KCIIEpUMEH-
tanbHOTO MC, y TKaHWHAX MapOJOHTY 30e-
piraetbcs 3HMKEHa KoHueHTpaliss BO Ta
I'AT. BBenenns L-aprininy 3a ymoB MC

3HWXKYE Y M SIKHUX 1 KICTKOBIH TKaHMHaX Ia-
ponouTy (Tabmuis 3) xoHueHtparito BO —
BianoBigHo, Ha 32,8 % (p<0,001) Ta 30,8 %
(p<0,001), TAT — na 27,0 % (p<0,001) ta
32,4 % (p<0,001), y nopiBHSHHI 3 JaHUMH
JIpyroi cepii.

Ta6auus 3. Brus JSH-23 Ha 3MiHM MOHOMEpIB KOJIAT€HOBHX 1 HEKOJIAr€HOBUX OLJIKIB y TKa-
HUHAaX mapoJoHTy 3a yMoB MC i BBenenns + L-aprininy (M+m, n=20)

Cepii nociiais

Ioka3zHUKH IHTaKTHI

BinrBopenns MC

TBApUHU

KonTtpons

+ L-aprinin + L-aprinin
+ JSH-23

Y M’SIKMX TKaHMHAX NapOJOHTY

BO, MkMoOIB/T 3,82+0,24 6,18+0,18* 4,15+0,28** 3,1140,05 */**[***
I'AT’, MmxkMoOTB/T 1,15+0,07 1,89+0,04* 1,38+0,09** 1,30+0,06 **

VY KICTKOBil TKaHUHI MTAPOJIOHTY
BO, MkMoB/T 3,22+0,20 5,42+0,14* 3,75+0,22 ** 2,94+0,05 **/[***
I'AT’, MKMOJIB/T 0,94+0,04 1,7+0,04* 1,15+0,05 */** 1,01+0,05 **
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pumitku: * - p <0,05, mpu NOPIBHAHHI 3 JAHUMH IHTAKTHUX mIypiB; ** - P <0,05, mpu mopiBHAHHI 3
JaHUMU Ipyroi cepii; *** - P <0,05, npu NopiBHSAHHI 3 JaHUMH IT°SITOI cepii.

[Ipu cnomyuenomy BrumBi L-apri-
HiHy Ta JSH-23 - 3a yMOB BiITBOpEHHS €KC-
nepumenTaibHoro MC, konmeHtpamiss BO
JIOCTOBIPHO 3HIDKYETHCS Y M’ SIKUX TKaHUHAX
napoaonty — Ha 25,1 % (p<0,01), y kicTko-
Bif TKaHWHI mapogoHTy — Ha 216 %
(p<0,01), y mopiBHSAHHI 3 TaHUMH I1’ATOI Ce-
pii. Bmict Al icTOTHO HE 3MIHIOETBHCS.

TakuM 4YHHOM, y UBOMY BHIIJKY
npurHideHHss aktuBHocTi NF-kB cympoBo-
JDKYETBCSl TIABUIIEHHSIM KOJAreHOIPOTEK-
TUBHOI 1ii L-apriHiHy B M’SIKHX 1 KICTKOBii
TKaHUHAX TMapOJIOHTY.
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ME)XYBaTH JI€30praHizallilo CHOJy4yHOI TKa-
HUHM TapOJIOHTa (KOJIAreHoi3 1 AernoiimMe-
pHU3aIlil0 TPOTEOTIIIKaHIB) 3a YMOB EKCIIe-
pumentansHoro MC e NF-kB-omnocepeaxo-
BaHOW0. 2) Jlis cenekTUBHOrO iHridiTopa
INOS amiHOryaHiquHY, 32 YMOB EKCIIEpH-
MeHTaibHOTO MC, He CynpOBOIKYETHCS
NF-kB-3anexHUMH 3MiHAMH CTaHy KoJiare-
HOBHUX 1 HEKOJAreHOBHX OUIKIB Yy TKaHWHAX
napononty. 3) Beenenns inriditopa NF-kB
JSH-23, 3a ym0B excniepumentanbHoro MC,
CYNPOBOKYETHCS TIBUIICHHIM KOJIareHo-
MPOTEKTUBHOI 1ii L-apriHiHy B M’SIKHX 1 KiC-
TKOBif TKAHWHAX TAPOJIOHTY.
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