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BeBeneHue

Nioban paHa, NPOHMKAILLAs B TOLLY KOXW, 3a-
XMBaeT ¢ obpasoBaHueM pybua. CteneHb Bblpa-
YXEHHOCTW Py6L,OB 3aBUCUT OT MHOTMX (DAKTOPOB.
13 HUX BedyLWwmMKM ABNAKOTCA rybrHa noBpexe-
HUS, METO/, 3aKpbITUA paHeBOro Aegekra, nocne-
onepauuoHHOE BeAieHNe paH, HacneaCcTBEHHOCTb
N MHoroe apyroe [1-3]. YuutbiBas AOCTMXKEHUA
(yHOAMEHTaIbHBIX  MEeOUUMHCKUX  OUCLUNINH
(natouanonorns, OMOXMMUS,  MMMYHOOrUS,
KMHMYecKas (apmakonorus, BOCCTaHOBUTE/b-
Had M PEKOHCTPYKTUBHAA XMpPYyprus), HactosLwas
npobnema faneka OT NosiHoro paspeleHus. Co-
rNacHO CTaTUCTUYECKUM [aHHbIM OT TMnepTpo-
(ryecknx 1 KenomgHblx pybuoB cTpagatT npu-
61m3nTensHo 15-22 % HaceneHusi 3emnu [4, 5].

AKTya/lbHOCTb M3y4yeHUsi natoreHesa pyobuoB
nmeeT 60/1bLLIoe 3HaYeHVe 419 Bbibopa npasusib-
HOro fieveHns [71].

Lienb nccnegoBaHms

/I3yueHve ponu aHAOreHHOro okcuaa asoTa B
naroreHese pyoL0BbIX U3MEHEHUIA KOXMN TO/10BbI
N Len y aetei.

Martepuansl n MeToAbl UcC/ief0BaHUA

Moa HabnwoaeHnem n uccnegosaHvem ¢ 2007
no 2011 roApl HaxoAMNMUCL 86 AETEN C pa3/INYHbI-

MM pybuamu ronosbl 1 Wwen. Bo3pact 60/bHbIX
6b1n o1 8 go 15 net. Mpynna 60/bHbIX Mena paB-
HOMepHble BO3pPAacTHO-MO/I0BOE, HO30/10TNYe-
CKOe pacnpejgeneHue u conocrasfeHue. icro-
Nornyeckne, rMcToxMMmnyeckme, bruoxnmmnyeckme,
LMTONOTMYECKNe MEeTOAbl, a TaKKe KOHLEeHTpa-
LVII0 HATPUT-aHNOHOB N aKTUBHOCTb NO-CUHTa3bI
CHayana onpefenanu Ans AOCTOBEPHOCTU Yy 28
3[,0PpOBbIX NNL, (rPYNMNa KOHTPONS), y KOTOPbIX He-
NOBPEXAEHHYIO KOXY 3abupanu nocne MecTHo-
nnacTUyYecKnx onepawmii.

B nepBoil KOHTpONbLHON rpynne (45 naumeH-
TOB) OblM KenougHble pybupl, BO BTOPOI rpyn-
ne (41 naumeHt) - runepTpoduyeckne pyobupi.
Beputpunkaunio gmarHosa npoBOAWIN HA OCHO-
BaHWUW >kKanob, aHaMHe3a, JaHHbIX 0O0bEKTUBHO-
ro uccnefoBaHusi, MOPHOMETPUYECKUX [AaHHBIX.
Martepuanamm uccnefoBaHuin Gl pybL0BO
N3MEHEHHbIE TKaHW MOC/Ne MECTHOM/IACTUYECKUX
onepauui.

KOHLEeHTpauUmo HUTPUT-aHUOHA M aKTUBHOCTb
o6uert NO-cmHTa3bl onpeaensnu metogom Hevel
[6], nyTem 06pa3oBaHNs Ana3ocoeanHEHWIA B pe-
akuum ¢ cynb(aHnI0BON KUCMOTOW, a nocne npo-
BOAWM peakumio ¢ a-HapTunetuneHgmaMmnHom,
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Copep>kaHue HUTpUT-aHNMOHa 1 akTnBHocTb NOS B uccnepgye-
MbIX 06pasyax KoXu nayMeHToB

lpynnbl 1 2
MUANAUMEHTOB  (kouTporbHas)  (n=45)
Mokazaresnm (n=28)

CofiepyKaHue HUTPUT-

aHMOHA MKMOSIL\r 0,066+ 0,029

0,125+0,006 0,075+0,028

Tabnmua TakuMm 06pa3om, B Kero-
MOHO W3MEHEHHbIX 06pas-
LUax KoXu petert poctoBep-
HO MOBbIIAETCA AaKTMBHOCTb
NO-cMHTa3bl 1 cofep>kaHus
HUTPUT-aHNOHA, YTO CMOCO6-
CTBYET akTmBauuu Konnare-
HOreHe3a 3a CYeT WHAYKUMK

aKcnpeccum TpaHCcHopMupy-

3
(n=41)

p P1-2<0,05; P1-3>005;  P2-3005 41610 qhaktopa pocta Geta &
AkTmBHOCTb NO- (mbpobnacrax.
CHHTA3b! MKMOTENP\MUH 3121+£090 8937+0661 3,630+0,770 BbIBOL
D P1-2<0,05; P1-3>005  P2-3<0,05. BblNO AoKasaHo, 4To Yy Ma-

B pe3y/ibTare yero o6pasoBa/ivcb KpacHOro Lge-
Ta a3oKpacuTenu.

iccnegoBaHus  BbIMO/IHEHbI COOTBETCTBEHHO
6M03TNYECKUM HOpMam EBpOMENCcKON KOHBEH-
umn. [LOCTOBEPHOCTb ONpeaensnm ¢ MoMOLLbO
Kputepusa MaHHa-YUTHW.

Pe3ynbTathbl uccnegoBaHuns

YCTaHOBNEHO, YTO B romoreHare KelouAHbIX
py6buUOB KOXW akKTMBHOCTb 06Lerr NO-cuHTasbl
BO3pacTasia B 2,9 pasa MO CPaBHEHUIO C KOXEN
340poBbIX AeTeil. [laHHbI nokasartenb B 06pas-
uax runeptpouyeckmx pybLoB He OTMYascA
OT KOHTPO/IbHOM Tpynmnbl. AHaNM3Mpys OO6LLYHO
akTMBHOCTb NO-CUHTa3bl PyOLIOBbLIX M3MEHEHWIA
KOXM, NOMyYeHO [OCTOBEPHOE BO3pacTaHue Mo-
cnegHein B eé obpasuax KenougHbix pyouos no
CPaBHEHWIO C TMNepPTPOMUUYECKUMMU.

AkTMBHOCTb NO-CMHTa3bl [0CTOBEPHO BO3-
pacTaeT B roMoreHare KesiovfHbIX pyoLoB Mo
CpaBHEHWIO CO 340POBLIMU NIIOABMU U TUNEPTPO-
(myecknmmn pyéuamm.

[ns OueHKM copepXaHus okcupa asota Uc-
NoNb30Ba/Iv onpesesieHne KOHeYHbIX NPoaYyKTOB
ero MertabosmsMa HUTPUT-aHWOH. YCTaHoBIe-
HO, YTO [OCTOBEPHOE MOBbILEHWE CcodepXaHus
HUTPUT-aHMOHOB B 1,9 pa3a Habnaanock B 06-
pasuax KenougHblx pyouoB MO CPaBHEHUIO CO
300POBbIMW NOALMU. AHAIM3NPYA AaHHbIA NOKa-
3ateNb B rmneptpopuuecknx pyouax, nosyyeHbl
[l0CTOBEPHbIE NU3MEHEHUSI MO CPABHEHUIO C KOH-
TPONbLHOW rPynnow NAen 1 naynmeHTaMmm ¢ Keno-
MaHLIMKU pybuamu (Tabn.).

LMEHTOB C KeNOUAHbIMU py6-

Lamy 4OCTOBEPHO MOBbIWAINCL aKTUBHOCTL NO-
CMHTa3bl WM COfepXXaHue HUTPUT-aHWOHOB, 4TO,
Kak Mbl CHMTaeM, CnocobCTByeT akTuBaLmmn Kosnna-
reHoreHesa 3a CyeT MHAYKUMM IKCNPEeCcCcUmn TpaHc-
(hopmupytollero gakropa pocta - 6eta (TOP-B).
70T (hakTOp CTUMYNNPYET CUHTE3 (hmbpobnacTa-
MW KosfinareHa, (MOpPOHEKTMHA W MpPOTeornnKa-
HOB. TakXe BbILLEYNOMSHYTLIA (haKTop CHWXKaeT
aKTMBHOCTb KOJIlareHasbl MyBemumBaeT npoayk-
LIMIO ee MHIMOUTOPOB, TEM CaMbIM 3amMef/1seT pas-
pyLLeHVe BPEMEHHOTO MaTpuKca.

3BeCTHO, 4TO TOP-pi OTBEYaEeT 3a CTOMKOCTb
KenouaHbIx (hnbpobnactos K anontosy. Mpu 3a-
XXMB/IEHUN paHbl TeHeTUYecKn 3anporpammu-
poBaHHas rnbenb KNeToK yyacTByeT B 3ameHe
rpaHyNALMOHHON TKaHU Ha py6LioByto. Mpu 3TOM
[laHHbIN MpoLecc xapakTepeH A1 HEKOTOPbIX
OCHOBHbIX KNETOYHbIX AN(EPOHOB, TaKNX KakK (u-
6pob6nacTbl, KMeTK1 BOCMNasieHns, 3H40TeNnoLu-
Tbl M MUOPMBpPOGNACTbl. PBPOGNACTLI, KOTOPLIE
OblIM NONYYeHbl C KeNonaHbIX pyouos, noasep-
YXeHbl BO3/ENCTBUIO anonTo3a B MeHbLUER cTerne-
HM MO CpPaBHEHMO ¢ hmbpobnacTaMn MHTAKTHOW
KOXMW.

MepcneKkTUBbI fanbHENWNX nccnefoBaHuni

[Na natoreHeTMYecKoro fievyeHmss n npogu-
NaKTUKM  U30bITOYHOTO KOJareHoreHesa npu
pybLOBbIX M3MEHEHUAX KOXM LiesiecoobpasHo
MCNONb30BaTb CENIEKTUBHbIE UHIMOUTOPBI UHAY-
umMbunbHo NO-CMHTa3sbl, YTo ByaeT npeaMeToM
[aNbHeNLWmnX nccnenoBaHuil.
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Pe3tome

POJIb NO-3PTVUUYECKOW CUCTEMbI B PA3BUTN
PYBLIOBbIX U3MEHEHWI KOXXW FO/TIOBbI 1 LLEW
[. C. ABeTunkos, C. A. CtaBuukuin, . B. AueHko, E. M. Jlokec

Onpegenann BansHue akTBHOCTY NOS M KOHLUEHTpauumM HUTPUT-aHUMOHOB Ha TN PyOLIOBOI TKa-
HW. Mog HabnaeHeM Haxoaununck 86 geteld: 45 - B nepsoli M4l pe6eHOK - BO BTOPOIA rpynne mnccne-
f0BaHMA. AKTMBHOCTb NO-CMHTa3 onpeaensinn no pasHuue KOHUEHTpauuii HUTPMTOB. KOHUEeHTpauuto
HUTPUT-aHMOHOB ONpeaensnn nyteM o6pas3oBaHusA AMa30COEAVHEHNI B peakuun ¢ CynbhaHnI0BOM
KWCNOTOM. Y nauMeHTOB NepBoli rpynnbl (KenougHble pybubl) akTMBHOCTb NO-CMHTa3 1 cogepkaHme
HUTPUT-aHMOHOB [OCTOBEPHO NOBbIWAINCL. IMEHHO 3TO CNOCO6CTBYET akTMBaL MU KONnareHoreHesa.

KntoueBble cnoBa: runeprpoduyeckme pybubl, kenongbl, NO-CMHTa3a, HUTPUT-aHMOHbI, (PUOPO-
6nactbl.

Abstract

PATOGENETIC SIGNIFICANCE OF NO-ERGIC SYSTEM

IN THE SCARRING OF THE HEAD AND NECK

D. S Avetikov, S. A Stavitsky, I.V. Yacenko, E. P. Lokes

At this article it was determined the effect of NOS activity and the concentration of nitrite anions
on the type of scar tissue. We had observed 86 children. Age of the patients was from 8 to 15 years. In
the first control group (45 persons) patients had keloid scars in the second group (41 persons) - hy-
pertrophic scars.

NO-synthase activity was determined by the difference in concentrations of nitrite. The concen-
tration of nitrite anion was determined by formation of the reaction with diazo sulfanilic acid. It was
established that in the homogenate keloids skin total activity of NO-synthase was increased at 2.9
times compared with the skin of healthy children. The indicator in the samples of hypertrophic scars
had no difference with the control group. It was obtained significant increase of the overall activity of
NO-synthase scarring at its samples keloid scars compared with hypertrophic scars.
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NO-synthase activity was significantly increased in the homogenate of keloids compared with
healthy patients and patients with hypertrophic scars.

Patients of the first group (keloid scars), the activity of NO-synthase and nitrite anion content sig-
nificantly increased. This is what contributes to the activation of collagenogenesis.

It is established that the significant increase of the nitrite anion at 1.9 times was observed in the
samples of keloid scars compared with healthy people. Significant changes of this index in hyper-
trophic scars were received compared with the control group of people and patients with keloids

It was demonstrated that activity of NO-synthase and the content of nitrite anions at patients with
keloid scars significantly increased that, by our opinion, promotes activation collagenogenesis by in-
ducing the expression of transforming growth factor - beta (TGF-P). This factor stimulates the fibro-
blasts synthesis of collagen, fibronectin and proteoglycans. Also, this factor reduces collagenase activ-
ity and increases the production of its inhibitors, thereby slowing the destruction of the temporary
matrix.

It is known that TGF-P1 is responsible for the resistance of keloid fibroblasts to apoptosis. In wound
healing, genetically programmed cell death is involved in the replacement of granulation tissue on
scar tissue. Moreover, this process is typical for some basic cells, such as fibroblasts, inflammatory cells,
myofibroblasts and endotheliocites. Fibroblasts, that were obtained with keloids affected to a lesser
extent apoptosis as compared with intact skin fibroblasts.

Keywords: hypertrophic scars, keloids, NO-synthase, nitrite anions, fibroblasts.



