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0.A.TpuTy.0 YIABTPACTPYKTYPHASI OPTAHU3ALIUSA
T.I.®uonenKo KJETOK BOCHAJUTEJBHOI'O

{0 AIEIR UHOWIBLTPATA B KOXE BOJILHBIX

IV «Kpsvewii rocyaper- [ICOPUA30OM ITPHU Y3KOITIOJOCHOM

BEHHBI MEIUIIMHCKUN YHU-

Bepcuter umenu C.U.I'eop- YJIBTPAq)I/IOJIET B (311 HM) TEPAHI/II/I

THEBCKOro», T. CuMdeponoib

Pe3rome. Llens nccnenoBaHns: H3y4eHne YIbTPACTPYKTYPHBIX IPU3HAKOB HMMYHOKOM-

MIETEHTHBIX KJIETOK B BOCHAINTEISHOM HH(UIETPaTe IEPMBI y OOJIBHBIX IICOPHA30M HOX

BIIMSIHUEM Y3KONOJIOCHOH ynbTpaduoner B (311 HM) Tepamuu. Matepuan 1t TpaHc-

MHCCHOHHOTO ¥ CKAaHHUPYIOIIETO SJIEKTPOHHOMUKPOCKOIMMYECKOTO HCCICHOBAHUS —

OouonTaThl KOXH, B3ATble Y 40 OOJBbHBIX IICOpUA30M, Pa3[deNeHHBIX Ha 2 rpymmbl: 1

LHTEL, OTOTEpAIIHS. rpymmna — 32 60ibHbIX ¢ ipuMenenneM NB-UVB (311 um) Tepanuu, 2 rpynmna — 8 6oib-
HBIX C IPHIMEHEHHWeM CTaHgapTHOro yedeHus. Ha 21-e cyTkm B mpomecce JIedeHHS
OompHBIE | Tpymnmbl OBUTH pa3nesieHbl Ha 4 MOATPYIIBI B 3aBHCUMOCTH OT PErpecCHUH
nanexca PASI n npruMeneHns: cy09pUTMOTEHHOM M SpUTMOTCHHOH CTPATEruy JICUCHUS.
AHanm3 pe3yiabTaToB TPAHCMHCCHOHHOM M CKaHHPYIOIIEH 3JIEKTPOHHON MUKPOCKOIUH
OMONTaTOB KOXHU IAI[EHTOB MO3BOJIMI BBIIEIHUTH OIPEEICHHbIC YIbTPACTPyKTypHbIE
NPU3HAKH KJIETOK MMMYHHOTO BOCHAJICHHS, MMEIOIINX Pa3IHMYHyI0 (YyHKIHOHAIBHYIO
Harpy3ky. Ha 1-e cyTku uccienoBanusi npeoOiafiany HU3KO(QYHKIMOHATIbHBIE MaKpO-
¢aru ¢ HeOONBIINM KOJIMIECTBOM (aro- M JIM30COM U aKTHBUPOBAHHBIC JTUMQOIUTHI C
IIMPOKHM 000IKOM IMTOIIA3MBI BOKPYT SIpa W BU3yalH3alieil O0IbIIOro KOJIMIeCTBa
opranemn. Ha 21-e cytku NB-UVB Tepanuu cooTHOmeEHHE ¢1a00- U BEICOKO(YHKINO-
HAJIBHBIX (OPM MaKkpodaroB BOCCTAHABIMBAIOCH, PACHONATasiCh B KOHTAKTE C HEAKTHB-
HBIMH allONTOTHYECKH M3MEHEHHBIMH auMponuTamu. Ha 12-if Hexene B rpymme mamu-
€HTOB C HCIOJIB30BaHHeM cyOapuTMoreHHo crparerur NB-UVB (311 HM) Tepanuu n
uHnexcoMm perpeccuu PASI menee 50% XxapakTepHOH 0COOCHHOCTBIO ABJISIIMCH OTPA0O0-
TaHHbIE JIeTEHEPAaTHBHbIC (GOPMBI Makpo(aroB ¢ HAIMYMEM OOIIMPHBIX KPaTepoB Ha
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Babanin V.A., Pritulo O.A., Filonenko T.G., Bisuk Yu.A. Ultrasructural organization of inflammatory infiltrate’s cells
in skin of patients with psoriasis treated by NB-UVB (311 nm).

Summary. Aim of study: studying of ultrastructural features of immunocompetent cells in the inflammatory infiltrate of
derma in a patient with psoriasis under the influence of NB-UVB (311 nm) therapy. Material for transmission and scanning
electron microscopy - skin biopsies, taken from 40 patients with plaque psoriasis, divided by into 2 groups according to
treatment scheme. 1-st group — 32 patients with NB-UVB (311 nm) therapy, 2-nd group — 8 patients with standard treatment.
On 21 day of treatment patient of 1group were divided into 4 subgroup according to regression of PASI index and application
of suberythmogenic and erythmogenic treatment strategies. The result’s analysis of transmission and scanning electron mi-
croscopy of skin biopsies with plaque psoriasis allowed to identified ultrastructural and stereoscopical features of immune
inflammation, with different functional load. On 1-st day of investigation low-functional macrophages with small amount of
phagosomes, lysosomes and activated lymphocytes with a wide cytoplasm around the nucleus and a lot of organells were
dominated. On 21-st day of NB-UVB therapy ratio between low- and high-functional macrophages was restored. Macro-
phages located in contact with apoptotic lymphocytes. It should be noted that in subgroups of patients with a high index re-
gression PASI macrophages which actively phagocyte lymphocytes was present. At 12 weeks in patients with regression
PASI index less than 50% and using a strategy suberythmogenic NB-UVB (311 nm) therapy, degenerative forms of macro-
phages with presents of broad craters on the surface of a cell become the main feature.

Key words: psoriasis, skin, electrone microscopy, macrophages, lymphocytes, phototherapy.

Brenenune TaKke pa3padoTKa HaIeXKHBIX MU 3()PEKTHBHBIX
B nacrosmiee Bpemst pobiieMa n3y4eHus 3THO- CPEACTB JIEUCHHUS IO-IIPEKHEMY COXPAHAET CBOIO
JOTMM M TaTOreHe3a IICOPHAaTHYECKOW OoJie3HH, a aKTyaJIbHOCTh M HAy4YHO-IIPAKTUYECKYI0 3HAaYUMOCTh
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B CBSI3UM CO 3HAYMTEIIBHOW PacCHpOCTPaHEHHOCTHIO,
CHCTEMHBIM XapaKTePOM KIIMHUYECKHX IPOSBICHUN
Y YBEJIMUCHUEM YHCIIa TSHKEbIX (OopM 3a00JIeBaHus,
ABJAOMUXCA MMPUIMHAMU CHUIKCHHSA Ka4YCeCTBa KH3-
HU U YTpaTbl TpyaocrnocoOHocTn OonbHbIX (Gud-
jonsson J.E. et al., 2004; Konsnenko B.I'., UepHu-
moB I[1.B., 2006; benses I'.M., 2009).

[Mony4eHHbIe K HACTOSINEMY BPEMEHHU JaHHbIC
0 MEXaHU3Max Pa3BUTHS IICOPHATHUYECKON OO0JIe3HU
CBHUJICTEILCTBYIOT O TOM, YTO B OCHOBE MaTOreHe3a
3TOro 3a00JIEBAHUS JIKAT KIIETOUYHO-OMOCPEI0BAH-
HbIE MECTHbIE HIMMYHHBIE PEaKLUH, 00yCIOBICHHbIC
TeHEeTHYeCKUMH (DaKTOpaMu M SK30T€HHBIMU TPHI-
repamu (Gudjonsson J.E. et al., 2004; bensies .M.,
2009). YuureiBas TOT (hakT, YTO HAPYLICHUs IPO-
neccoB nposudepanun u nudGepeHIMPOBKH Kepa-
THHOLIMTOB B HACTOSIIEE BPEMs paccMaTpUBACTCS
KaK CIICIICTBUE U30BITOYHON MPOIYKIIMH [IUTOKWHOB,
XEMOKHHOB M (D)aKTOPOB POCTa AKTHBUPOBAHHBIMU
T-mumdormraMn U Makpodaramu, y9acTBYIOLIIMA
B KJIETOYHOM HMMMYHHOM OTBETE IIpU IICOpHAa3e
(Baker B.S., 2000; Ferahbas A. et al., 2004;
Rotsztejn H., 2005; Cabrijan L. et al., 2009), oco-
Oblif MHTEpEC MPEICTABIISIOT METO/IbI JICUSHHSI, CII0-
COOHBIE KOPPEKTHPOBAaTh WMMYHHBIC HapyIICHHs
(Ferahbas A. et al., 2004; Rotsztejn H., 2005; Koss-
nenko B.I'., YUepnumos I1.B., 2006). Ogaum u3 Ta-
kux MetonoB sBisiercs NB-UVB (narrow-band ul-
traviolet-B, 311 HM), KOTOPBII MPUBOJUT K TPaH3U-
TOPHOMY IOJABJICHUI0 UMMYHHBIX PEaKiUii B Oda-
rax Bocrnanenus (Ferahbas A. et al., 2004; byrapesa
M.M., 2006; Acatypos I'.€., 2011).

JlaHHbIC 0 MEXaHM3MaX UMMYHOCYIIPECCUBHOTO
BJIMSIHHS HAa KJIETKH BOCHAIMTENHLHOTO UH(MIbTpaTa
MMEIOT HEOJHO3HAYHOE 3HAa4YeHHEe M TpeOyroT Oonee
rIyOOKOro JeTalbHOTO aHaln3a C Y4eTOM YIbTpa-
CTPYKTYPHBIX OCOOCHHOCTEH KJIETOK HMMYHHOI'O
BocnasieHusi — JuMpouuToB U Mmakpogaros (I'et-
quHr 3., 2002; Onucora O.1O. u coast., 2011), uro
U ONPEEISCT aKTyaTbHOCTh H3y9aeMON TPOOIIEMBI.

AHanu3 pe3ysabTaToB OOJNBIIMHCTBA HAYYHBIX
UCCJICJIOBAHUM, KACAIOUIMXCS YIbTPACTPYKTYPHOU
OpraHu3ali KOMIIOHEHTOB KOXH TMpPH [COpHUase,
MOKa3ali, 4YTO OCHOBHAas Hay4yHas HH(pOpMaUus B
OCHOBHOM KacaeTCsi U3y4YeHHUs YJIbTPACTPYKTYPHBIX
n3meHennii snuaepmonutos (Pavelka M., Roth J.,
2005; Kpasuosa U.B. u coast., 2007). Mexny Tem,
JIaHHBIE 00 YJBTPACTPYKTYPHBIX W3MEHEHHSX Kile-
TOK ACPMAJIBLHOI'0 BOCHAJIUTCIBHOI'O l/IH(bI/IJ'H)TpaTa
(parmMeHTUpOBaHBl U HEMH()OPMATHUBHBI, XOTS HX
BaXXHEHUIIIass POJb B PAa3BUTUU IICOPUATHYECKOTO
mporiecca HECOMHEHHA. VIHTepecHBIM NpeACTaBIIs-
IOTCSl TAKXKE PE3yNbTaThl CKAHUPYIOMIETO 3JICKTPOH-
HOMHUKPOCKOIUYECKOT0 UCCIIC0BAHNUS, CBSI3aHHbIC C
0COOCHHOCTSIMH KJIETOK MMMYHHOT'O BOCIHAJICHHS B
MCOPUATUYECKOM oOdYare Ha (oHE Y3KOIMOIOCHOU
yinerpaduonet B (311 am) Tepanmn.

Heab: n3yueHue yIbTPACTPYKTYPBIX IMPHU3HA-
KOB MMMYHOKOMIIETEHTHBIX KJIETOK B BOCIAJIHUTEIb-
HOM MHQWIbTpaTe IEpMbl IPH NICOpUa3e MOJ| BIIUS-

HUEM Yy3KomoJjiocHoH ynbTpaduoner B (311 HM)
Tepanuu.

Martepuajbl 1 METOABI

Marepuan 1 TPaHCMHUCCHOHHOTO M CKaHH-
PYIOLETO 3JIEKTPOHHOMHUKPOCKONINYECKOTO HCClIe-
JIOBaHMsI — OMONTATHI KOXH, B3sThIe Y 40 OOJBHBIX C
OJSIILIEYHBIM TICOPHA30M, KOTOpHIE HaONIOJaNch B
yueOHO-Hay4YHO-JIe4eOHOM KOMIUIEKCE «YHHMBEPCH-
terckasg knuHUKa» ['Y «KpbIMCKul rocyaapcTBeH-
HBI MeaunuHCKUi yHuBepcuter mMmenun C.M.Ieop-
THEeBCKOTO». KakIpIii MaueHT moiryyai IogpoOHYI0
nH(OPMALKIO O IPOBOAMMOM HCCIEAOBAHHU U 1a-
BaJI HHPOPMHUPOBAHHOE COTJIACHE HA y4acTHE B HC-
ciiefoBanud. JlMarHocTHKa W JiedeHHe OOJbHBIX C
IICOpMAa30M MPOBOJIWIIACH B COOTBETCTBHH C IPOTO-
KOJIOM, YTBEpXAEHHBIM IpukazoM M3 VYkpauHsbl
Ne312 ot 08.05.2009 r.

Bce nanuenTs! ¢ OsneYHsIM Icoprua3oM ObIIH
paszieneHsl MyTeM CilydaiHOW BBIOOpKM Ha 2 rpym-
IIBI B 3aBUCHMOCTH OT CXEMbI JieueHus. B 1-to rpyn-
my BomUTA 32 OONBHBIX, Y KOTOPBHIX IMPOBOJHIOCH
crangaptHoe ynedenne U NB-UVB (311 M) Tepa-
musi. Bo 2-1o rpymmy — 8 OONBHBIX, ¥ KOTOPBIX HC-
MI0JIb30BAJIOCH TOJIBKO CTaHAapTHOE jedeHne. CraH-
JApTHOE JIEYEHHE BKIIOYAIO HA3HAUCHUE CENAaTUB-
HOM, JIE€3MHTOKCHUKAIIMOHHOW, TUIIOCEHCHONIIN3H-
pyIOLIeH, TenaTornpoTeKTOPHOW, BEreTOTPOITHON U
MECTHOMU TEpaIUu.

B nameit paboTe npu Je4eHUH IICOpHas3a y3Ko-
nosocHoit UVB Tepanueil Mbl UCIOJIB30BaIN IPO-
TOKOJI, KOTOPBIM NpeaIoyiaraeT UCIoNIb30BaHUE Ol-
peneneHns MUHUMAaIBHON spuTeMHON 10361 (MD/]).
MD]] sBisercs MEHUMaIbHOM 1030i1 NB-UVB 006-
JIydEHHUsI, KOTOpasi BbI3bIBAET PE3KO OTIPAHUYEHHYIO
spuTeMy mocie 24 4acoB OT MOMEHTa OOIy4eHUs U
KOTOpasi 1MOoX0ka Ha MUHUMAaJIbHbIN 3arap. Ilepsas
no3a o0iyuenus cocrapisuia 70% ot MO/, [ocne-
JYIOIHE J03bl OMNPEAESUIUCh B 3aBUCUMOCTH OT
OTBEeTa KOXU Ha oOiyuenue. [Ipu ensa oTamyumont
SpUTEME HCIIOJIB30BANACh HadallbHAsl J103a, IpH
cpenHeil spuTeMe 103y ymeHbmanu Ha 20%, B ciy-
Yyae TKEJIOH SpUTEMBl JIeUeHHE MPEKpallaid o
HCUE3HOBEHMSI OXOTa, a KOIZa OXOI HcYe3al, TO
MIPOAOIDKANK JeueHne ¢ 1030l 50% oT mociemHe,
3areM 103y yBenuuuBanu Ha 10%. IIpu spurmoren-
HOM CTpaTerMd 103a IOCIEAYIOLIEro OOIyYeHUS
COXpaHsieTcs], a IPH CyOIPUTMOTEHHON yMEHbIIAeT-
cs Ha 5%. Yacrora nedeHus cocTaBmia 3 pasza B He-
Jento (ToHeIeNIbHUK, Cpelia, MATHHULA).

Ha 21-e cyTku nedeHus OCHOBHasI Tpymmna B 3a-
BucumocT oT 3ddektuBHocT NB-UVB tepanuun
OblTa PaHIOMU3UPOBAaHA MPOCTHIM METOJOM Ha ye-
TBIpE CYOrpymIbl C JAIBHEHIINM HMCHOJIb30BaHUEM
SPUTMOTCHHON WIIM CyOIPUTMOTCHHOH CTpaTETHH:
la — rpymma manueHTOB, Y KOTOPHIX Ha 21-i aeHs
HCCIIeIOBAHMS JIeueHHs (oToTepanue WHIEKC per-
peccun (UP) PASI 50% wu Gosee ¢ mampHEHUIIHM
HCIIOJIb30BAHUEM JPUTMOTEHHOW cTparernu; 16 —
rpymIa MaueHToB, Y KOTOPhIX Ha 21-1 1eHp uccie-
JIOBaHMs JIeYeHUs! (POTOTEparueld HHAEKC PErpecchu
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PASI 50% u Gonee ¢ gaapHEUIIMM HCTIONB30BaHIEM
CyOPpUTMOTEHHON CTpaTeruy; 1B — rpymnma manueH-
TOB y KOTOPBIX Ha 21-# AeHb HCClEIOBaHUS Jeue-
Hus QoToTepanueld nuuekc perpeccun PASI meHb-
me 50% c¢ manbHEHIIMM HCIOIB30BaHUEM SPUTMO-
TeHHOH CTpareruu; 1T — rpynna nanueHToB, y KOTo-
pIX Ha 21-ii JCHb WCCIICAOBAHUS JIeYeHUS (OTOTE-
panueir unaekc perpeccunt PASI mensme 50% c
JMAIBHEHITUM  HCIIOJIb30BaHHEM CYOIPUTMOTCHHOM
crparerud. KoHTpoJIbHYIO Tpyniy COCTaBWIN 5 yc-
JIOBHO 3/I0POBBIX BOJIOHTEPOB, CONOCTABHUMBIX IO
BO3pacCTy C ONBITHOW IPYIIION, Y KOTOPBIX UCCIIENO-
BaJI OMONTATHI KOXKU.

Ha mnepBoiii nens moctymneHus, 21-i neHb u
gyepe3 12 Hexenb OT Hayaja MPOBENIEHUS Tepamnuu
BCEM IMallUCHTaAM IIPOU3BOANIACH 6I/IOHCI/IH KOXH C
nepudepun MCOpUaTHYECKUX 3iieMeHToB. PDukca-
IO ¥ TPOBOAKY JUISl TPAHCMHUCCHOHHOW M CKaHU-
pytoeit anekTpoHHol Mukpockonuu (TOM, COM)
OCYIIECTBIIUIN 110 CTaHIAPTHBIM MeToankam (Rus-
sell S.D., Daghlian C.P., 1985; Pavelka M., Roth J.,
2005).

Juis TOM  BeIpe3asii  KyCOUYKH pa3MepamMu
I1x1x1 MM u ¢ukcupoBanu Ha 2,5%-HOM pacTBOpe
roTapaibaeruna Ha ¢ocharnom Oydepe (pH =
7,2-7,4). Jna COM — pazmepamu 5x2%2 MM 1 (HHK-
cupoBanu ux B 1,4%-HOM pacTBOpe TIJIIOTapabie-
ruga Ha Qocdaraom Oydepe (pH = 7,2-7,4) Ha 1
cyrku mpu temneparype +4°C. IIpomsisamu B 0,1M
¢docparnom Oydepe (pH=7,4) c mnocrexyrommm
00e3BOKMBAaHMEM B CHHMPTaX BOCXOISINEH KOHIIEH-
Tpanuu. Jng TOM 3anmuBanm KyCOYKH TKAaHH B
CcMech CMOJI DIIOHa U ApananTa 1o cxeme. M3roras-
JIMBAJIM yJIbTPATOHKHUE CPE3bl, OKpalluBaau 1o Pei-
Hospzcy. IIpocmotp m dororpadupoBanue mpena-
paToB NMPOBOAMIN HA TPAHCMHUCCHOHHOM JIICKTPOH-
HOM MuKpockore [I9M-100 (Vkpauna) (auana3ox
yBenudeHus - ot X1000 go x30000). Jns COM no-
ciie 00e3BOXKMBaHMS BBICYLIMBAIN Ipenaparbl Me-
TOJIOM KPUTHYECKOW TOYKH, HANBUIUIN cepeOdpoM.
IIpocmotp u dororpadupoBanue mnpenapaToB Mpo-
BOJIMJIM Ha CKaHUPYIOLIEM JIEKTPOHHOM MHKPOCKO-
e POM-106 (Ykpauna).

Pe3yabTaThl M HX 00CYKIeHHE

Y4auThIBass ~ MATOr€HETHYECKHE  MEXaHW3MBI
MICOPUATUYECKOTO MPOIlecca, 0c000e BHUMaHUE MPU
U3Y4YEHUH YNbTPAaCTPYKTYPHONH OpraHU3aLuy yIems-
JOCh COCTOSIHUIO KEPaTHHOLMTOB, JHM(OLUTOB,
MmakpodaroB u kierok JlaHrepraHca, X KOJIMYECT-
BEHHOW U KAUECTBEHHOMN XapaKTEPUCTUKAM.

AHanu3 pe3ysbTaToB IEKTPOHHOMHKPOCKOIIHU-
YEeCKOro HCCIEeIOBaHUs OMONTATOB KOXU 0 Jieue-
HUS TI0Ka3aJl HapyLIeHUs yIbTPacTPYKTYpHOH opra-
HHU3alUKM SMUAESPMOLUTOB, PACIEHEHHBIE KaK MpO-
[IECCHI IETCHEPATHBHO-AECTPYKTUBHOTO | IIpoHQe-
PaTUBHOTO XapakTepa, YTO KOPPEIIMPYET C HCClle-
noBaHusMH apyrux aBTopoB (Kpasmosa U.B. u co-
aBT., 2007). Taxxe ompemeysUIMCh HAapyIICHUS BO
BCEX CTPYKTYPHBIX KOMIIOHEHTaX, OIPEAEIISIOIINX
KEpaTHHU3ALUIO0 — TOHO(PUIAMEHTaX, I'paHyJiax Ke-
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paTrornalvHa ¥ IUNIACTHHYATHIX TPaHyJax.

Hapsany ¢ xapakTepHBIME U3MEHEHUSMH B 3ITH-
ACpMOIUTax UMEJIIM MECTO MPU3HAKU BOCHAIUTCIIb-
HOIO Ipouecca B JepMme. BocnanuTenbHbld HH-
(l)l/lﬂ]:TpaT B OCHOBHOM IIPCACTABJICH KJIETKAMHU HUM-
MYHHOT'O psiia, 0003HauYCHHOTO TPUCYTCTBHEM MaK-
podaroB, TMMGOLUTOB C NMPHUMECHIO ILIa3MaTHye-
CKHX KJIETOK ¥ MHOT/Ia TYYHBIX KJIETOK, BCTpEYaJIICh
€IMHUYHBIC JTIEHKOIIUTHL.

PaccMoTpuM  yIBTpacTpyKTypHBIE XapaKTepH-
CTHKH WMMYHOKOMITEHTCHTHBIX KIJIETOK BOCIIaJIH-
TENbHOTO WH(MWIBTpaTa B 3aBHCHMOCTH OT BHIA
Teparnuu.

IIpu ckaHupyrOIIEld 3JIEKTPOHHOM MUKPOCKO-
UK OHONITATOB KOXKHU OOJIbHBIX OJIsieuHON (hopMoit
ncopuasa (n=32) 70 JIeYCHHUS B JCpPME BU3YaTH3UPO-
BaJINCh KJIacTepbl Makpodaros u J1MMQOIHTOB, KO-
TOpBbIe KOHTAKTUPOBAIN MEXIY CO00i IocpeIcCTBOM
MHUKpPOBBIPOCTOB. Makpodard uMeIn HEeNpaBHIb-
HYI0 WIH OBaJbHYI0 GopMy AamaMeTpoMm OT 12 mo
I5pm ¢ mepoxoBaToil NOBEPXHOCTBIO U PaBHOMED-
HBIMA MENKHMHU BTSDKEHUSAMH. JInMQOIuTh nMenn
okpyriyto dopmy aumamerpom ot 6 g0 10 pum, me-
POXOBaTyIO MOBEPXHOCTH (pHcC. 1).

AHamm3 3JIeKTPOHHO-MHUKPOCKOIIUYECKOTO HC-
CJICAOBAaHWA TMO3BOJIWJI BBIACIWTL JABa BHUJAa MAKpPO-
(aros. IIpeoOnagaronmmmu ObLIH KIIETKH, KOTOPBIC
UMeNIHu MeJkue (GopMbl ¢ HEOOJIBIIMMH BBIPOCTAMU
Ha MOBEpXHOCTU. Snpa 6000BHAHON (HOPMBEI, YETKO
OTrpaHUYCHHBIE KapHOJEMMOW, BIOJIb KOTOPOH
pacrionarajcss HEpaBHOMEPHBIH 3JIEKTPOHHOIUIOT-
HBII TeTepoxXpoMaTrH. B muTorurasme oOHapyKuBa-
JMCh HEMHOTOYHCIICHHBIE CEKPETOPHBIC TPaHYIIEL,
CJ1ab0 Pa3BUTHIN JTM30COMAIBHBIN aIlapaT U MEJIKHAE
MHUTOXOHJAPHUH C IUIOTHO PACIONIOKEHHBIMH KPHCTa-
MH, Y9TO ONpeAesieT 3TH KIETKH Kak CciIa0o(yHK-
UOHAJIbHBIE POPMBI MaKpO(aros.

Cpenu nuM(OIMTOB TMPEOOIafaid KIECTKH C
IIUPOKON 30HOM LUTOIMIIA3MbI, B KOTOPOH BU3yalH-
3MpOBAINCH MHOKECTBEHHbIE opraHeutsl. [Ipu aTom
MHUTOXOHJPHH — MEJIKHE C TUIOTHO PAaCIIOIOXKEHHbI-
MU MapajiebHBIMU KpUCTaMH OT 5 10 16 B Kax10it
KieTke. XOpouio pa3BUT KOMIUIEKC ['OnbIxku ¢ ero
MPOAYKTAMH B BHJAE JIM30COM; TPaHyISpHAS SHIIO-
IIa3MaTH4ecKas CeTh C OONBIIMM KOJMIECTBOM
CBOOOAHBIX prbOCcOM. Slapa okpyriioit GopMbl HITH C
HaIM4YAEeM WHBarvHaTOB KapHOJIEMMBI, BAOJb KOTO-
pOH IUTOTHO PACIIONIOKEH TeTePOXPOMATHH, a B LIEH-
Tpe sapa — anpsiko. Ilo-BuagumomMy, Takas yibTpa-
CTPYKTYpHasi OpraHu3anus JUM(POLIUTOB COOTBETCT-
BYCT AKTUBUPOBAHHLIM B])ICOKO(l)yHK]_II/IOHaJ'IbH]:lM
muMdonnTam.

Taxue xe Makpodaru U TUMGOLIUTHI Ipeodia-
Jamy B OOIIEM ITyJie KJIETOK BOCIIAJIHTENBHOTO WH-
¢unpTpara Ha 21-¢ CyTKH HCCIEIOBAaHUS B TPYIIIE
OOJNBHBIX C TPUMEHEHHWEM CTaHAAPTHON Tepamun
(n=10).

B rpynme nanueHTOB ¢ IpUMEHEHHEM y3KOIIO-
nocHo#t ynerpaduoner B (311 um) tepanuu (n=16)
Ha 21-e CyTKM HCCIeIOBaHUSI OTMEYAJICsS CABUT B
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CTOPOHY YBENMYEHHS YHCICHHOCTH Makpodaros c
NIPU3HAKaMH YCWJICHUsI OMOCHHTE3a M AaKTHBAlMU
¢aronurapHoro noreHuuana. Cienyer OTMETHUTS,
YTO B MOATPYIIAX MallMEHTOB C BHICOKMM UHJEKCOM
perpeccun PASI (la u 16) makpocdaru umenu coe-
puueckyto ¢opmy auamerpom ot 17 mo 22pm. Ux
MTOBEPXHOCTh MOKPHITA MHOTOYMCIICHHBIMH MHUKpO-

BBIpOCTaMU, paspbixiieHa. OOpaianu Ha ceOsi BHU-
MaHHe MPUKPEIUICHHbIE K [Ia3MoneMme IuMporu-
TBl M OPUTPOIMTHI, YACTHYHO BHEAPSIOIINECS B
KJIETKY, MPHUYeM HEKOTOpble JUMQOIUTHI TEPSITH
cBOIO (OpMYy W MOABEPrajvcCh NECTPYKIHMH B MPO-
mecce (aromurosa (puc. 2).

Puc. 1. BocnanutenbHbii UHGUNLTPAT AepMbl y B60nbHbIX BnsweyvHon dopmMon ncopmasa. Makpodar (Mdp), numcount

(Ndb). COM.

WD=13.0mm

30.00k

x3.00k

Puc. 2. BocnanutenbHbIi MHpunbTpaT Aepmbl y 60nbHbIX brisiLieqHon hopMori ncoprasa Ha 21-e CyTku nedeHus (rpynnbl
1a n 16), c nHgekcom perpeccun PASI>50. BbicokodyHKUMOHanNbHbIA Makpodar (Md) B npouecce darounTosa, numdount
(Jdb), aputpouut (3p). [ecTpyKTMBHBIN harouuTmpyemeln numdoumnT (ctpenka). COM.
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B rpymmax manueHTOB ¢ HU3KHM HHIEKCOM
perpeccuu PASI (1B u 11) makpodaru npuodperanu
chepuueckyro popmy aunamerpom ot 9 mo 15 pum ¢
[IEPOXOBAaTON MOBEPXHOCTHIO M HEOOJBIINMHU BbI-

ISTYMBAHMSAMHA IUTa3MOJIeMMBI. JIuMOLMTEL Takxke
umenu chepryeckyro Gopmy, OONBUIMHCTBO U3 HUX
YMEHBIIATUCH B AuaMeTpe (4-6 um) (puc. 3).

Puc. 3. BocnanutenbHbIi MHpunbTpaT Aepmbl y 60nbHbIX brisiLieqHon hopMort ncoprasa Ha 21-e CyTku nedeHus (rpynnbl
18 u 1r), c uHAekcom perpeccun PASI<50. CnabodyHkumoHanbHbI makpodar (Md), numdoumnt (Ndp), aputpoumt (3p). COM.

[Ipn 37EeKTPOHHO-MHKPOCKONMYECKOM HCCIIe-
JOBaHUM Makpodaru B 3TUX TpyNIax XapakTepu3o-
BaJIMCh YIIOPSIAOYEHHBIMH IPOGHIAMH IPaHyJIAPHOH
9H/IOIUIA3MATUYECKON CETH, OOJBLIMM KOJIMYECTBOM
MEJIKUX MUTOXOHJPHH, CBOOOJHBIX pUOOCOM H I10-
JIMCOM, OTCYTCTBHEM (harocoM, 4TO MOJXKET SIBJISATHCS
TeHJAeHIMEeH K (YHKIMOHAJHHOMY CO3DEBAHHIO
KJIETKH ¥ IOJIrOTOBKE €€ K (haronurosy.

JIumMpOIUTE MMENN OKpYTJIOE SIpO, 3aHU-
Marolee OOJIBIIYI0 YacTh KIETKH, OCTaBISS Y3KHH
000ITOK IIUTOIUIA3MBI ¢ HU3KOH AJIEKTPOHHOH ILIOT-
HOCTBIO Ha nepudepun. I'eTrepoxpoMaTiH KOMITaKT-
HO PAcCIIOJIOXKEH BJOJNb KapHOJIEMMBbI IIUPOKUM He-
PaBHOMEPHBIM CIIOEM, HEPEXOAALINM B LEHTPATIBHO
PACIIONIOKEHHBIE TTIBIOKH, MEXIYy KOTOPHIMH OOHa-
pyxuBanu nquddy3Hblid syxpomaTrH. B nuromiazme
— HeOOJIbIIIOE KOJIMUECTBO MUTOXOHJPUIL, ci1abopas-
BUTBIN KOMIUIEKC ['OMIbJIKH, PEAYKIUS TPaHyISpHOM
9H/IOIIA3MATHYECKON CETH, HO OOJIBIIOE KOJIMYECT-
BO CBOOOJHBIX PHOOCOM, YTO CBHJIETEIBCTBYET O
CHIDKEHUH UX (QYHKIMOHAILHON aKTUBHOCTH.

Ha 12-if Hemene wWccCiemOBaHUS TPAKTHYECKU
BO BCeX moAarpymmax l-ii rpynmel HaOIromamn
yMeHbIlIeHHe OOIIero KoJIMuecTBa Makpo(aroB u
BOCCTAQHOBJIEHHE COOTHOLIEHHS BBICOKO(YHKLHO-
HAJIBHBIX U CJIa00(QYHKIMOHAIBHBIX (OPM, YTO CO-
OTBETCTBOBAJIO TPYIIIE KOHTPOJSI NPH HCCIEA0Ba-
HHUH KOXH 0e3 marosnoruu. Makpodaru u aumdornu-
TBI IPHOOPETAIIM CIIIAXKEHHYIO cl1ab0 IIEpOXOBaTYIO
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ITOBEPXHOCTSH (puC. 4).

JlumbounTEl MMENN OKPYINIoe SIpO C IUIOTHO
PacHOJIOKEHHBIM T'€TEPOXPOMATHHOM, OKpPYKEHHOE
Y3KOW IMOJIOCKOW LIUTOIIa3Mbl, B KOTOPBIX MPaKTH-
YECKH OTCYTCTBOBAJIM OpraHeUIbl, YTO SIBJISETCS
MIPU3HAKOM HEAKTHBUPOBAHHBIX  CIa00(YHKIHMO-
HaJIBHBIX TUM(OLUTOB. Takke Onpenesuiuch pe3ko
yYMEHbIIEHHBIE B pa3Mepax JUM(OUUTHI C alonTo3-
HO-CMOPILEHHBIM SIJIPOM, NPOSIBISIONINECS TIOBBI-
[ICHHOW KOHJCHCAINEe! TIIBI00K TeTepoXpOMaTHHA B
KapuoIlla3Me, 4TO HEPEeIKO COMPOBOXKIAIOCH pac-
MaJoM siiep Ha OTAENBHBIC (parMeHTHI, SBICHUSIMHU
Kapuo- M LUTOPEKCHCA, 3aBEPIIAIOIIETOCs JIU3HCOM
KJIEeTKH U 00pa30oBaHMEM Ha ee MecTe T'MaJIMHOIIO-
JOOHBIX OECCTPYKTYpPHBIX AaNONTOTHYECKHX Telell,
pa3OpocaHHBIX N0 BCEMY MOJIO 3PEHUS] B €IMHUY-
HBIX KOJIMUECTBAX.

B rpymme cpaBHeHHst B 3TOT HepHoA mpeodiia-
JalonMMH  (OpMaMH  OCTABAIUCh CI1a00(YHKIHO-
HaJIbHBIE Makpodari ¥ pa3JInyHON CTETIEHH aKTHB-
HOCTH JIMM(OLHTHI.

OpnHako, B rpyIIe HAalUEHTOB C HCIIOIb30BaHM-
eM cybospurmorenHoii crparernn NB-UVB (311 um)
Tepanuu (noarpymnmna 1r) oOHapyKMBallKCh JiereHe-
paruBHble (HopMbl Makpo(haros, oBalbHOI (HOPMBI C
HEpPaBHOMEPHO PACIOJIOKEHHBIMH MHKPOBBIPOCTA-
MH, C HaJIMYHEM OOIIMPHBIX KPaTepPOB Ha [TOBEPXHO-
CTH KJIETKH, BO3MOXXHO MeCTa BHeIpeHHs (arouu-
THPYEMBIX KJIETOK (pHC. 5).
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25.00kV

x5.00k 10

Puc. 4. KneTkv Bocnanenusi B AepmMe y 60nbHbIX GnsilueyHon hopmMon ncoprasa Ha 12-i Hegene nevenus (rpynnel 1a, 16,
1B). CnabodyHkumMoHanbHbI Makpodar (Md), numdount (Jicp). COM.

30.00kV

.

Nl

x6.00k 10pm

Puc.5. BocnanuTenbHbli MHUNLTPAT AepMbl Y 6onbHbIX BnsileyHon dopmor ncoprasa Ha 12-i Hegene neyenus (rpyn-
na 1r, cybapuTMoreHHas ctparterusi nevenus). flectpyktmBHas dpopma makpodpara (Mdb) ¢ aedpektom (ctpenka). COM.

AHanu3 pe3yJbTaToB TPAHCMHCCHOHHOW M CKa-
HUPYIOLIEH AJIEKTPOHHONH MHKPOCKONWH OHOINTATOB
KOXKM TaIMeHTOB ¢ OuisiiiedHod (opmMoil mcopusa
MO3BOJIMJT BBIZICIIUTH ONPE/IEIICHHBIE YIbTPACTPYyK-
TYPHBIC MPU3HAKH KJIETOK MMMYHHOTO BOCHAJICHHS,
MMEIOIINX Pa3IN4HYy0 (QYHKIMOHAIBHYIO HArPy3Ky.
[IpeobnamaronuMu  OBUTH MEIKHE Makpodarua co
ci1aboil  (YHKIIMOHATBHOW AaKTHBHOCTBIO DSIOM C
KOTOPBIMH PAaCIOJIaraluch AaKTHBUPOBAHHBIC JIUM-

(GOoLUTHL, UMEIIe OKPYIIIyI (OpMYy JAHAMETPOM
oT 6 mo 10pm ¢ mHMPOKOW 30HOW IMTOMIIA3MBI H
BU3yaJIM3alell 3HAYUTEIBHOTO KOJHMYECTBA Opra-
HEJUI, BO3MOXKHO MMEIOIINX IUTOTOKCUYECKHH 3(-
¢dexr. Ha 21-e cyTku uccnenoBaHus Mpu NpUMEHe-
HUM y3KonosnocHod ynbrpaduoner B (311 um) Te-
panuy yBEIMYMBAIOCH KOJMYECTBO Makpogaros ¢
TIOBBINICHHON (DYHKIMOHAJILHOW aKTHBHOCTBIO — C
MIpU3HAaKaMU YCHJICHUsI OMOCHHTE3a ¥ aKTHBALMH
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(baroMTapHOrO MOTEHIMANA, YBEINYEHHEM pa3zMe-
POB KIIETOK, OOJIBIIIMM KOJMYECTBOM JIM30COM H (a-
rocomM, MHOT'OYUCJICHHBIMU BBIPDOCTAMU LIATOJIEMMBbI.
CkaHupylolasi 3JeKTPOHHAsT MUKPOCKOIHsI 0TOOpa-
3UJIa yIUBUTEIbHYIO KapTHHY HapyKHOW MOBEPXHO-
cti Makpodara B mporecce Qaronurosza IUMEOIH-
TOB M 3PUTPOLUTOB, YTO IO3BOJIWJIO ITOATBEPAUTH
UX BBICOKYIO (DYHKIMOHAJIbHYIO aKTHBHOCTB, OCO-
OEHHO B TPYNIAX C BBICOKUM HHIEKCOM DPErpeccuu
PASI. B rpynmax manmueHTOB ¢ HU3KHM HHIEKCOM
perpeccun PASI makpodaru npakTudecKu He IMEH
(harocoM, XOTsl PHEPreTHUECKUI MOTEHIMAN KIETKU
ocTaBajicid COXpaHHBIM. Makpodaru IIOTHO IpHie-
raju JIpyr K Ipyry W akKyMyJMpOBaJIH BO3je ceds
TUMQOLUTHI, TOTOBACH K (harounTosy. bosbmmHeT-
BO J'll/IM(bOIlI/lTOB YMEHbIIAJIUCHL B pasMepax, HUTO-
1a3mMa npruodpeTana y3Kuid 000Z0K BOKPYT siapa U
NPaKTHYECKN HE COZeprKajla OpraHeiubl, 4TO OTpa-
JKaeT WX HU3KYI0 (YHKIHOHAJIBHYIO AKTHBHOCTB,
BO3MOXKHO oTHOcsmuxcst kK CD4 mumdoruram.

Ha 12-i1 Hememe wccnenoBaHus HaOIIOIAINA
paBHOMEpHOE pacmpenelieHne Kak Ci1a00(yHKIIHO-
HaJbHBIX, TaK M BBICOKOQYHKIHOHAIBHBIX (HopM
Makpodaros, pacroylarafoliuxcst B KOHTAKTe C JIMM-
toumramu HeOompmmmMu rpynmamu. Ilpm 3Tom B
LUTOIUIa3Me KIETOK HEpPEeJKO BH3yaJIM3HPOBAIKCH
arloNTO3HO CMOPIICHHBIE Spa, CBHICTEIBLCTBYIO-
[IMe O BO3JCHCTBHM Y3KOIOJOCHOW yIbTpadHojeT
B tepammu (311 uMm). Takue ynbTpacTpyKTypHBIC
M3MEHEHHs OIPEEIUTICh BO BCEX IpyMIax C IpH-

MEHEHHEM OJpPUTMOTCHHOW W CyOIpHUTMOTCHHOM
cTpareruil y OONBHBIX C BBICOKMM HHAEKCOM Der-
peccun PASI. AHanornysbsie U3MEHEHHs perucTpu-
poBau U y OOJILHBIX C HU3KUM HHJIEKCOM perpec-
cun PASI u npuMmeHeHHeM 3pUTMOTEHHOW cTpaTe-
run. OfHaKo, y TMAlUEHTOB C MCIOJIB30BAaHUEM CY-
6opurmorennoi crparerun NB-UVB (311 HM) Te-
panuy onpenessuIMch OoTpaboTaHHBIE JereHepaThB-
HbIe (GOpPMBI Makpo(haroB ¢ HaTHMYHUEM OOMIMPHBIX
KpaTepoB Ha IMOBEPXHOCTH KIIETKH.

3aki0ueHue

Takum o00pa3oM, yIbTPacTPyKTypHBIE H CTe-
PEOCKOIIMYecKHe NpHU3HaKu Makpodaros u JuM¢po-
LUTOB OINPEICISIOT UX (YHKIMOHAIBHYIO HAarpy3Ky
U U3MEHSIOTCS B 3aBUCHMOCTH OT BHUJA IIPUMEHsie-
MOW TepamnuM, BOCCTAHABIHMBAs HE TOJIBKO COOTHO-
LIEHHE KJIETOK, MX B3aUMOKOHTAKTBI, HO M YJIbTpa-
CTPYKTYPHYIO opranu3aiiio. OCHOBHBIM ITPU3HAKOM
BIMSHUS 3pUTMOreHHo# crpaternn NB-UVB (311
HM) Tepanuy SBISIIOTCS allONTOTHYECKH CMOPIIEH-
Hble JTUMQOIUTHI, CyOIPUTMOTCHHOW CTPaTeTHd —
HCTOILCHHBIE IETCHEPATHBHBIE MaKpodar.

[lepcnekTuBBI JaJbHEHIINX HCCIeJOBAHMMT
CBSI3aHbI C U3yYCHUEM KJIETOYHOTO M CTPOMAIBHOTO
KOMITOHEHTOB KOXKH TPH IICOpHa3e Ha YpOBHE CKa-
HUPYIOIIEH 3JIeKTPOHHOW MHKPOCKOIHUH C IIEJIbI0
BBISICHEHUsI MX B3aMMOJEWUCTBHs, MopdomeTrpuue-
CKHUX IIOKa3aTreliel KJIETOK B IpOIecce JIeueOHOro
naromopgosa oy BiusiHueM NB-UVB (311 HMm)
Teparnuu.
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Ba6anin B.A., IIputyno O.0., ®igonenxo T.I'., Bicrok }0.0. YasTpacTpykTypHa oprasizanis KJIiTHH
3anajabHOro ingiabTpaTy B IKipi XBOPUX Ha ncopia3 npu By3bKOCMYToBiil yasTpadioser B (311 nm) Te-
pamii.

Pe3rome. Meta 10CiTiDKEHHS: BUBUYEHHS YJIbTPACTPYKTYPHHUX O3HAK IMyHOKOMIIETEHTHHX KIIITHH Yy 3aNallb-
HOMY iH(]IIBTpaTI JepMH XBOPHUX Ha ICOpia3 IiJ BIUIMBOM By3bKOCMYroBoi yibrpacdioner B (311 um) Teparmii.
Marepiain s TpaHCMICIHHOTO 1 CKaHYIOYOTO eJIeKTPOHHOMIKPOCKOIIYHOTO JOCIIDKEHHS — O10NTaTH IIKIpH Yy
40 xBopux Ha 1copias, sIKK OyJIM PO3IiIeH] Ha 2 TPyNy 3aJIeKHO BiJl CXeMH JIKyBaHHs: 1-a rpyna — 32 xBopi, y
akux npoBoguiacss NB-UVB (311 um) Tepamis, 2-a rpyma — 8 XBOPHX, SIKUM 3aCTOCOBYBJIOCS TUIBKH CTaH/Ap-
THe JiikyBaHHs. Ha 21-y noOy y mpoueci snikyBaHHS XBopi | rpynu Oyim po3aiieHi Ha 4 HmiArpymu 3aJIeKHO Bif
perpecii ingekca PASI i 3actocyBanHs cyOepiTMOTCHHOI i €pITMOTEHHOI CTpaTerii TiKyBaHHA. AHaJI3 pe3yIbTa-
TiB TPAHCMICIHHOI 1 CKaHYIOUOi ENEeKTPOHHOT MIKPOCKOIIii Oi0NTaTiB MIKIpH MAIi€HTIB JO3BOJINB BUILUINTH TI€BHI
YIBTPACTPYKTYPHI 1 CTEPEOCKOIIYHI 03HAKH KIITHH IMyHHOTO 3allajieHHs], [0 MAlOTh pi3He (DyHKIIOHATBHE Ha-
BaHTaxeHHs. Ha 1-y o0y nociipkeHHs nepeBaxkain HU3bKO(YHKIIOHANBHI Makpodaru 3 HEeBEIUKOK KiIbKic-
TIO paro- i1 Ji30cOM 1 aKTMBOBaHI JIM(OLUTH 3 IUPOKUM OOIZKOM LUTOIIA3MU HABKOJIO sIIpa 1 Bi3yasi3aliero
BeJIMKOI KinbkocTi opranen. Ha 21-y nooy NB-UVB rtepanii criiBBigHOLIEHHS ¢1a00- 1 BACOKO(QYHKI[IOHATLHUAX
¢hopm Makpodarip BiTHOBIIOBAINCS, 3HAXOMINCh Y KOHTAKTI 3 HEAKTUBHUMH allONTOTUYHO 3MIHEHUMHU JIiMQO-
uuramu. B miarpynax mamieHTiB 3 BUCOKUM iHzmekcoM perpecii PASI BusiBieHo Makpodaru B CTaHi akTUBHOTO
(arouuTo3dy aiM¢pouUTIB, SKi BTpayanu cBorwo (opmy i mijyaBanucs aectpykuii. Ha 12-i Trxaens y rpymi naii-
€HTiB 3 iHAeKcoM perpecii PASI menbme 50% i Bukopucranusm cyoepitmorennoi crparerii NB-UVB (311 um)
Teparii XxapakTepHOI0 0COOIMBICTIO OYyJIM BiINpalboBaHi JereHepaTuBHi GpopmMu Makpodaris 3 HassBHICTIO BEJH-
KHX KpaTepiB Ha IIOBEPXHi KIIITHH.

KurouoBi ciioBa: micopias, mkipa, e1eKTpOHHA MiKpOCKOMisl, Makpodary, 1iMponnTH, GoToTepartis.
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