
6 831 8 009 17·616.438:53.083.3 
Y.OK61 . · - · . 

He Ka <> En 1 Kn111M0Ba E.M.2, CaMolilnosa A.n.2
, ,Qp03AOBa n.A.1

, KpaCHOApy>KCK1111i1 A r ] Toea>+<HR n . . , w w •• 

' xapbKOBCKll11i1 Ha1.41110HallbHblll1 ~eA1111.4111HCKll1111 YHll1Bepc111re_:r, XapbKOB, YKpa111Ha 

2 
V1Hcnnyr o6L1.1elil 111 Heomo>KHOll1 x111pypr111111 111MeH111 B.T. 3a1114esa, XapbKOB, YKpa111Ha 

Tovazhnyanska 0.1, Klimova 0 .2, Samoilova H.2
, Drozdova L.2

, Krasnoyaruzhskij A.2 

, Kharkov National Medical University, Kharkov, Ukraine 
2v. Zaytsev Institute of General and Emergency Surgery, Kharkov, Ukraine 

K11V1HVIKO-V1MMyHonor1114ecK111e oco6eHHOCTVI 
..., 

y naL,\VleHTOB c MVlaCTeHVleVI B 3aBVICVIMOCTVI 

OT crpyKTYPbl TVIMyca 

Clinical and immunological features in patients with myasthenia 
gravis, depending on the structure of the thymus 

-------- Pe3ioMe ---- - -

B crarbe 0606U1eHb1 pe3y11bTarn1 o6rneAOBaHviR 80 na4111eHTOB c M111acreH111elll, KoropaR pa3s111-
sa11acb 6e3 naro11or111111 BV1fl04KOBoV! >Kene3bl ( 17 nal(vieHros), Ha ¢oHe r111nepn11a3111vi r111Myca (44 na-
1.4111eHra) 11111111 Ha ¢oHe TlllMOMbl (19 na[.\111eHTOB). l/13y4an111cb noKa3are11111 6apbepHolil ¢YHK4111111 ¢aro-
1.4111rnpy10L1.1111x KneTOK, 3Kcnpeccvivi Knacrepos A111¢¢epeH4111posK111 HLA-DR+, CD4+, CDS+, CD31 + 
111 CD45+ Ha cy6nonymn.41t1Ax T- 111 B-11111M¢0[.\111ros. 
0606U1eH111e nony4eHHblX AaHHblX no3BOJ1VIJ10 BblABll1Tb KJlll1Hll1KO-VIMMYHOnor1114ecK111e oco6eHHO­
CTVI Te4eHVIR Mll1aCTeHll1111 B 3aBl/1CVIMOCTll1 OT crpyKrypHblX 1113MeHeHll11i1 Tll1Myca. M111acreHll1A, KOTOpaR 
pa3s111sa11acb 6e3 crpyKrypHblX 1113MeHeH111il1 s rnMyce, 4all.4e nporeKana s Bt11Ae reHepa111113osaHHOll1 
<f>opMbl, c npe111Myll.4eCTBeHHblM nopa>1<eH111eM cKenernoV! MycKynarypb1 111 cpeAHeiil creneHblO TR>Ke­
crn 3a6011esaH111A (2-111 Knacc no Knacrn¢111Ka[.\111111 MGFA), conposo>KAanacb cH111>KeH111eM noKaJare­
neill <t>aro4111rapHoro VIHAeKca (<0111), ¢aro4111rapHoro 4111cna (<04), Bb1c0Koil1 nnorHOCTblO 3Kcnpecrn­
PYIOL1.IVIX pe4emopos aHr111reHoB II Knacca HLA-DR+, yrnereH111eM 3Kcnpecc111111 pe4emopos CD4+, 
CDS+, CD45+ B co4eraH111111 c HeAocrosepHolll reHAeH4111eill K nosb1WeH11110 3Kcnpecc111111 CD31 +. 
M111acreH111R Ha ¢oHe r111nepn11a3111111 rnMyca Ae610rnposa11a npe111Myll.4ecrseHHblM nopa>1<eH111eM 
6y11b6apHoV! 11111111 oKynApHoll! rpynn MblW4 c nocneAy10L1.1elil reHepa111113a4111eill npo4ecca B re4eH111e 
6-10 Mee. TR>KeCTb 3a6011esaHll1R B cpeAHeM COOTBeTCTBOBaJla 2-My Knaccy cornaCHO Kllacrn¢111Ka-
4111111 MGFA. ll1MMyH011or1114ecK111e 111JMeHeH111R npoRBllRllVICb nosb1WeH111eM <D4 111 111HAeKca 3asepweH­
Hocr111 ¢aro1...1111ro3a, CHVl>KeHllleM nnorHocrn pe1...1emopos aHrnreHOB II Knacca HLA-DR+, yposHeiil 

CDS+ 111 CD45+ s co4eraH111111 c yse111114eH111eM 3Kcnpecc111111CD4+111 CD31 +. 
Y na1...1111eHTOB c MlllacreHlllell! Ha ¢oHe TlllMOMbl 4all.le pa3s111sa11acb reHepan111JosaHHaR ¢opMa 3a-

6onesaH11rn c 6011ee no3AHVIM Ae610roM (y >1<eHU-4VIH s so3pacre 43, 7± 11,02 roAa, Y My>1<4t11H -
53±11,7 roAa) 111 TR>KellblM re4eHllleM (3-111 Knacc cornacHo K11acrn¢111Ka4111111 MGFA), B cpasHeH111111 
c na1...1111eHraMV1 APYrVIX rpynn. ll1MMyHonor1114ecK111ill noprper xapaKrep1113osa11CR CH111>1<eH111eM <D~ 
111 <DY, nosbiweHllleM nnorHocrn 3Kcnpecc111py10U-4lllX pe4emopos aHr111reHoB II Knacca HLA-DR+, cH111-

>KeH111eM 3Kcnpecc111111CD4+111CDS+111 yse111114eH111eM 3Kcnpecrn111 CD31 +. 
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I 
YHonor1114ecKll1e oco6eHHOCTll1 y na1.1111eHTOB c M111acTeH111eill B 3ae111c111MocT111 OT CTPYKTyp 

Kn111H111Ko- 111MM bt Tl'1Myca 

npocne>KeHHble Km'1HlllKO-lllMMYH0/10rvt4eCKl/le 3aKOHOMepHOCTlll CBlllAeTellbCTBYIOT, 4TO lllMMyH 
011or1i1-

ecKV1e 1113MeHeHlllR MoryT He TO/lbKO npeAonpeAe/lRTb pa3BlllTllle pa3111114Hb1X <f>opM Ill TR>KeCTb Te 4 • • 4eH"1R 
MlllaCTeHllllll, HO TaK>Ke B/ll/IRTb Ha HapyweH111e He1t1poTpaHCMlllnepHblX peaK4111111, Bbl3blBaR pa3111114Hb1e 
MOp<f>o<f>yHKL.11t10Ha/1bHble lt13MeHeHlllR Tlt1Myca. noBblWeHllle ypOBHA 3KCnpeCCllllll ~031 + y na4lileHToa 
c r111nepn11a3111elll n1Myca 111 TlllMOMaMll1 MO>KeT 6b1Tb 111cnOJlb30B~HO Aflfl KOCBeHHOlll 04eHKl/I C0CT0AH"1R 
Blll/104KOBOVl >KeJle3bl 111 nporH03a pa3Blt1Tlt1A HOB006pa30BaHlt1111 rnMyca y na4111eHTOB c MlllaCTeH111e • 
Knto'feBble cnoea: MV1aCTeH1t1R, rnnepn11a31t1R rnMyca, TlllMOMa, 6apbepHaA <f>YHK4111i:i ct>ar04111r:a 

3 Kcnpecorn KnaCTepos A1t1<f><f>epeH4111poBK1t1 CD+, aHrnreHbl 11 Knacca HLA-DR. ' 

The article describes the results of examination of 80 patients with myasthenia gravis, which de­
veloped without pathology of the thymus gland (17 patients), on a background of thymic hyperpla­
sia (44 patients) or with thymoma (19 patients). Indicators of the barrier function of phagocytic cells, 
the expression of cluster of HLA-DR, CD4+, CD8+, CD31 +and CD45+ differentiation on subpopula­
tions ofT- and B-lymphocytes were studied. 
A summary of obtained data revealed the clinical and immunological features of myasthenia gravis 
course depending on structural changes of the thymus. Myasthenia gravis, which developed with­
out structural changes in the thymus, often occurs in the generalized form, with primary defeat of 
skeletal muscle and moderate disease severity (2nd class according to the MGFA classification), ac­
companied by a decline in phagocytic index (Pl), phagocytic number (PN), high density expression 
of HLA-DR+ class II, inhibition of CD4+, CD8+, CD45+ receptors expression in combination with 
a non-significant trend to increased expression of CD31 +. 
Myasthenia with thymic hyperplasia debuted with primary defeat of bulbar or ocular muscle groups 
with the subsequent generalization of the process during 6-10 months. The severity of the disease, 
on average corresponded to 2nd class according to the MGFA classification. Immunological changes 
exhibited in increasing of PN and the index of completeness of phagocytosis, reduction of HLA-DR+ 
class II, CD8+ and CD45+ levels in combination with increasing of CD4 + and CD31 +expression. 
In patients with myasthenia gravis and thymoma a generalized form of the disease often developed 
with the later debut (in women in age of 43.7± 11.02 years, in men - 53± 11. 7 years) and characterized 
by more severe course (3rd class according to the MGFA classification), compared with those of other 
groups. Immunological portrait characterized by a decrease in the Pl and the PN, the increasing of 
HLA-DR+ class II expression, reduced expression of CD4+ and CD8+ and increase of CD31 +expression. 
Tracked clinical and immunological patterns suggest that immunological changes can not only pre­
determine the development of various forms and severity of myasthenia gravis, but also affect the 
violation of neurotransmitter reactions, causing a variety of morphological changes in the thymus. 
Increasing of CD31 + expression in patients with thymic hyperplasia and thymoma can be used for 
indirect assessment of the thymus gland state and the forecast of the thymus tumors development 
in patients with myasthenia gravis. 

Key~ords: myasthenia gravis, thymic hyperplasia, thymoma, barrier function of phagocytes, ex­
pression of cluster of CD+, HLA-DR+ class II differentiation. 
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• BBE,ltEHV1E 
O - we4-AHOlll 1113 CJlO>KHblX npo611eM B HeBpo11or111111 RBJlRIOTCR HepsHO-Mbl 

6 TR-H ble 3a 011esaH111R. Oco6oe Mecro cpeA1-1 H1-1x 3aHHMaer M1-1acreHlt1R - _ 
el'f· 

>KenaR naTOJlOrlllR, np111 KOTOpoill HapyweHHR HOpMallbHOill nepeAa4 VI H 
POMblWe4Horo HMnynbca, Bbl3BaHHble ayT0"1MMYHHblMH paccrpoV!CTBaMl'li 
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np111BOART K rna6ocrn nonepe4Ho-nonocarb1x MblW4 111 pa3e111rnt0 aHoManb­

HOLil YTOMnReMOCTlll [ 1, 3, 4). nporpecrnpoBaHV1e 6one3HV1 V1 BOBJle4eHV1e 
e naronorn4ecK111Lil npo4ecc 6onbwero o6beMa cKenerHoili MYCKy11arypb1 

np1.-1BOAV1T K orpaH1.-14eHV1t0 TPYAOBoi/i AeRrenbHocrn 1.-1 paHHeill 1.-1H0a111.-1AHO­
crn, a c eoene4eHV1eM e npo4ecc rnorarenbHoili 1.-1 AblxarenbHoill MYCKynary­
pbl 3a6011eeaH1.-1e np1.-106peraer >KV13Heyrpo>Kat011.11.-1Vi xapaKrep. 

Pa3e1.-1rne M1.-1acreH1.-11.-1 rpaAV14V10HHO CBR3b1Bat0r c naronorneill e1.-11104KO­

eoill >Kene3bl. Bnep0b1e CBR3b M1.-1acreH1.-11.-1 c TlllMOMoili 1.-1 rnnepn11a31.-1eill BV1-

no4KOBOVI >Kene3bl 6bina ycraHoeneHa C. Weigert (1901) 1.-1 E.F. Buzzard (1905). 

nepeyt0T111M3KTOMV1t0 npoeen E. Sauerbruch (1911 ), a no3>Ke A. Blalock (1936, 
1944) AOKa3an ee repaneern4ecKy10 34>4>eKrnBHOCTb np1.-1 MV1acreHV1V1. B Ha­

CTORLl.lee BpeMR TlllM3KTOMV1R RBnReTCR OAHV1M V13 pacnpocrpaHeHHblX MeTO­
AOB ne4eHV1R MV1acreHV1V1 [2, 3]. 0AHaKO B PRAe cny4aee OHa npV1BOAV1T nV1Wb 
K KparKoepeMeHHOLil peM1.-1crn1.-1, nocne 4ero M1.-1acreH1.-14eCKV1e paccrpoillcrea 
B0306HoBnRIOTCR, 4TO rpe6yer 1.-1cnonb30BaHV1R Apyrnx MeTOAOB ne4eHV1R. 

B nocneAHV1e fOAbl npoBeAeHa cep1.-1R 1.-1ccneAOBaH1.-1Vi, e pe3ynbrare KO­
ropb1x 6b1na ycraHOBneHa 3aBV1Clt1MOCTb B03HlllKHOBeHV1R pa3nV14HblX <t>opM 
M1.-1acreHV1V1 V1 reMnoe ee nporpecrnpo0aH111R OT cTpyKrypHblX HapyweHV1Vi 
rnMyca (rnnepnna3111R 1.-1n111 rnMOMa) [4- 6). 

TaK, B pa6oTe n.H. Ky3bMV1HOLil (2010) noKa3aHO, 4TO pa30111rne MV1acre­
HV1V1 6e3 TlllMOMbl xapaKrep1113yeTCR MeAneHHO nporpecrnpy10ll.IV1M Te4e­
HV1eM V1 yMepeHHoili Bb1pa>KeHHOCTb10 AB111raTenbHb1x paccTpoiilcTB. B TO >Ke 
epeMR TV1MOMoreHHaR M111acreH111R 111Meer ocTpoe Ha4ano, nporpeA111eHTHOe 
Te4eHV1e Iii conpOBO>KAaeTCR 3Ha4111TeJlbHOVi Bblpa>KeHHOCTblO AB111raTenbHblX 
111 HeiilpocoMarn4ecK111x paccTpoiilcTB [SJ. 

B Apyrnx pa6orax 6b1no OTMe4eHo, 4TO y na4111eHTOB c M111acTeH111eill, co-
4era1011.1eillrn c rnMoMoiil, 111 na4111eHTOB c no3AH111M Ha4anoM 6one3Hll1 6e3 
Tll1MOMbl 4a11.1e BblRBflReTCR nopa>KeHll\e 6ynb6apHoiil 111 >KeBaTeflbHO!il My­
CKynarypbl, MblWL\ we111 111 AeflbTOB111AHOiil MblWL\bl, 4TO cnoco6crnyeT 6onee 
4acroMy pa30111rn10 Ab1XaTe11bHc1x HapyweH111iil [5, 6). 

0AHaKo 111Met0L1.1111ern AaHHble HeMHoro4111cneHHb1, no3TOMY AaflbHeiilwee 
1113y4eH111e CBR3"1 naro11orn111 Bll1Jl04KOBOiil >KeJle3bl 111 oco6eHHOCTeiil Te4eHll1R 
M111acreH111111 ocTaerrn aKTyanbHOVi npo6neMoilt. 

• UEnb 111ccnEAOBAH1t1R 
Vl3y4eHV1e oco6eHHOCTeiil KJ1111Hll14eCKOrO Te4eHll1R 111 111MMYHOJ10rl.'14eCKll1X 

HapyweH111iil y na4111eHTOB c M111acTeH111eli1 B 3aBV1ClllMOCTV1 OT CTpyKTypHblX 1113-

MeHeHV1Vi rnMyca. 

• MATEPV1Anbl 111 METOAbl 
HaM111 6b111111 0606L1.1eHb1 1.-1 npoaHa111113111po0aHb1 pe3ynbrarb1 06cneAOBa­

H111Vi 80 na41.-1eHTOB c Ml!laCTeH111eli1 (57 >KeHLl.llllH Iii 23 MY>K4111Hbl B B03pacre 
OT 18 AO 69 ner), HaXOAlllBW111XCR Ha ne4eHll1111 B rnpaKaflbHOM OTAeneH111111 
AY «VlHcrnryr 0611.1eiil 111 Heorno>KHoVI x111pyprn111 lllM. B.T. 3aill4eaa HAMHY» 
c 1999 no 2012 rr. B 3aBlllClllMOCTV1 OT crpyKTYPHblX 1113MeHeHll1Vl TlllMyca Bee 
na4111eHTbl 6b1n111 pa3AeneHbl Ha 3 rpynnb1. B 1-IO rpynny (M) 0ow11111 17 na4111-
eHTOB c M111acreH111eill (10 >KeHU1111H 111 7 MY>K4V1H), y KOTOpblX KOMnblOTepHaR 
TOMOrpa<t>111R (KT) BV1Jl04KOBOVI >Kene3bl He Bb1RBll1fla 1113MeHeHll1Vl CTPYKTypbl 
TlllMyca. BrnpylO rpynny (Mr) cocra011111111 44 na41.-1eHra (30 >KeHL1.1V1H 1.-1 14 MY>K-
4111H), y KOTOpblX Ml!laCTeHlllR conpOBO>KAanacb rnnepn11a3111eill BlllJ104KOBOVl 
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6 CTVI y na~VleHTOB c M111acr eH111eiil e 3aevicviMocrn o r crpyKrypbi Tli1M 
Kn111HV1KO-lllMMyHonor1114eCKV1e oco eHHO ~ 

>1<ene3b1 no .QaHHbtM KT. B 3-fO rpynny (MT) 0ow111-1 19 na41-1eHro0 ( 11 >KeHll.11i1H 

8 My>t<4VIH) c MV1acreHV1eilr Ha <PoHe n1MOMbt no .QaHHblM KT-111ccne.QosaH1i1 Ill A. 
CreneHb rn>i<eCTlll 3a6oneeaHlllR 04eH111sanacb B coornercrn111111 c KlllllHV14e-
cKoilr KnacC1114>V1Ka 4111 eilt Myathenia Gravis Foundation of America (MGFA 
2001) (2]. KoHTpOllbHYfO rpynny COCTaBlll/1111 30 4enoseK (19 >KeHll.1111H 

111 11 My>t<4VIH) 6e3 naronor111111 01111104Kosoilt >t<ene3bl 111 HepeHoilt c111creMbl. 
,llnR onpe.QeneHVIR 6apbepHolll 4>YHK4111111 <Paro4111rnpyt011l111x KneroK 

MeTO.QOM ceeTOBOilr MlllKpOCKOnllllll npoBOAlll/1111 04eHKY aKTlllBHOCTlll <Paro-
4111T03a Heilrrpo<P11111bHbtX rpaHyno4111ro0 c nocneAYIOlillllM onpe,qeneHllleM 
<Paro4111rapHoro lllHAeKca (<1>111), <f>aro4111rapHoro 4111cna (<1>4) 111 lllH.QeKca 3a­
eepweHHOCTlll <Paro4111T03a (1113<1>). B Ka4ecree MV1Kpo6Horo areHra 111cnonb-
308a11111 838ecb KYflbTYPbl Saccharomyces cerevisiae. OKpacKy npenaparoa 
npoBOAVllllll MeTO.QOM PoMaHoBcKoro - r111M3e. Helllrpo<f>111nbHb1e nell!Ko4111rbi 
Bbl.Qel1R/1111Cb 1113 nell!K04111TapHOlll cycneH3111111 nep111<Pep1114eCKOll! KpOBlll. 

3KcnpeCCl/lfO KnacrepoB Alll<P<PepeH4VlpOBKlll HLA-DR, CD4+, CDS+, 
CD31 + 111 CD45+ Ha cy6nonynR4111Rx T- 111 B-11111M<Po4111ros 04eH1110an111 HenpR­
MblM lllMMyHo<PepMeHTHblM MeTOAOM c 111cnOJ1b30BaHllleM MOHOK/lOHa/lbHblX 
aHT111Te11, Me4eHHblX FITC-KpaC111re11eM [3-4). 

CrarnCT1114eCKaR o6pa6orKa nony4eHHblX pe3ynbraroe 6b111a npoee,qe­
Ha c noMOll.lblO KoMnbt0repHolll nporpaMMbl Statistica 6.0. Pacc4V1Tb10a11111cb 
cpe,qH111e 3Ha4eHlllR noKa3areneilt 111 ow1116K111 cpeAHlllX. B Ka4ecrne Kp111repfl1A 
3Ha4fl1MOCTlll pa311fl14111R Bbl60pOK f11cnOl1b30BaJ1111Cb napaMeTp1114eCKllle fl1 He­
napaMeTp1114eCKfl1e Kp111rep1i1111 (TbfO.QeHTa 1-1 B11111KOKCOHa. Pa3nlll4111R np1i1Hfl1-
Ma11111cb AOCTOBepHblMlll np111 p<0,05. 

• PE3YnbTATbl V1 06CY>K,aEHVlE 
AHa111113 .QaHHblX Kl11t1H111Ko-Hespo11or1114eCKoro 06cneAOBaH1r1R BblRBfl1n, 

4TO a rpynne na4111eHTOB c M111acreH111eil! 6e3 crpyKrypHblX 1113MeHeH111ilr a rn­
Myce no ,qaHHblM KT-111ccne,qoaaH111R (rpynna M) npeaan111poaa11a (a 97% cny-
4aea) reHepa111113oaaHHaR <PopMa 3a6011esaH111R cpe.QHelll creneH111 TR>t<ecrn. 
np111 3TOM Y 10 na4111eHTOB (58,8%) 3a6011esaH111e pa3BlllBaJ10Cb C npe111MyL11e­
CTBeHHblM nopa>t<eH111eM CKeneTHOll! MYCKynarypbt, y 7 (41,2%) - c npeo611a­
,qaH111eM nopa>t<eH111R opo<t>ap111Hrea11bHb1x 111 .Qb1xare11bHblX Mb1w4. B ,qaHHOll1 
rpynne .Qe6t0r 3a6011eaaH111R y >KeHll.1111H Ha6nt0,t:1a11cR a cpeAHeM a ao3pacre 
22,4±2,9 ro.Qa, a y MY>t<4111H - 29±8,67 ro.Qa. Cornarno K11111H1114eCKOll1 Knac­
c111<t>111Ka4111111 MGFA, TR>t<eCTb COCTORHVIR na4111eHTOB Ha MOMeHT rocnfl1Talllll-
3a4111f11 COOTBeTCTBOBana y 10 na4111eHTOB (58,8%) 2A Knaccy, y 5 na4fl1eHTOB 
(29,4%) - 2B Knaccy 111 y 2 (11 ,8%) - 38 Knaccy. 

Y na4111eHTOB c M111acreH111eil! 111 rnnepnna3 111eil! TVIMyca (rpynna Mr) 6b1111-1 
BblRBfleHbl reH,QepHble oco6eHHOCTVI pa3Bf.1TVIR 3a6oneaaHlllR (COOTHOWeHfl1e 

Me>t<,qy >t<eHll.IV1HaM1.1 111 MY>t<4V1HaM111 cocraa111110 2:1 ). B AaHHOl71 rpynne M111acre­
HlllR MaH111<Pecrnpo0a11a B B03pacre 30,9± 12,07 roAa. B Ha4ane 3a6011e0aH1-1R 
Y 37 n~4llleHTOa (84, 1 %) npeaa11111po0a110 nopa>1<eH111e 6ynb6apHoi71 11111111 oKy­
nRpHOlll rpynn MblW4 (30% Ill 70% COOTBeTCTBeHHO OT AaHHOro KOJlV14eCTBa), 
o,qHaKo B ,qanbHell!weM Ha6nt0 6 re-

v Aanocb btcrpoe nporpecC111po0aH111e Mviac 
Hlll4eCKOVI CVIMnTOMaTlllKVI Ill TR>Kecr111 COCTORHlllR (B Te4eHllle 6- 10 Mee.) ,aa>1<e 
Ha <PoHe np111eMa aHr111xon111H3crepa3HblX npenaparns (Kan111MlllH npo3ep1-1H). 
Y 7 na4111eHroa ,qaHHo v ' _ 

1-1 rpynnbi (15,9%) Ae610r 3a6onesaH111R xapaKTep1-13o 
sanrn reHepamHoBaHHoi71 HO-

V ClllMnTOMarnKoill c nopa.>1<eH111eM MblWLI KOHe4 
cre111 111 AblXarenbHblX MblW c MGFA 4. ornacHo Kn1t1H1114ecKoill KllacC111<f>111Ka1..1111111 ' 
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ni>KeCTb COCTORHVIR na4V1eHTOB Ha MOMeHT rocnV1TaJ1V13a4V1V1 cooTBeTCTBOBana 

2A Knaccy y 6 na4V1eHTOB (13,6%), 28 Knaccy y 34 (77,3%), 3A Knaccy y 4(9,1 %). 

B rpynne MT 4alile pa3BVIBanacb reHepanVl30BaHHaR cpopMa MV1acreHV1V1, 

KoropaR VIMena 6onee n03AHee Ha4ano (Ae610T 3a6onesaHV1R y >1<eHL11V1H 

s so3pacre 43,7±11,02 roAa, y MY>K4VIH - 53±11,7 roAa), a raK>i<e 6onee TR>Ke­
noe re4eHVle, B cpasHeHVIVI c na4V1eHTaMV1 Apyr111x rpynn. CornacHo KJ1VIHV1-

4ecKotlt KnacrncpV1Ka4V1V1 MGFA, TR>KeCTb cocTORHVIR na4V1eHTOB Ha MOMeHT 

rocnV1ranV13a4V1V1 cooTBercrsosana 3A Knaccy y 3 na4V1eHTOB (15,8%), 38 
Knaccy y 6 (31,6%), 4A Knaccy y 7 na4V1eHTOB (36,8%), 5-My Knaccy y 3 ( 15,8%). 

npoBeAeHHOe VIMMYHOJ10r1114eCKOe VICCJ1eAOBaHV1e KpOBVI BblRBVIJ10 
y na4V1eHTOB rpynnbl M AOCTOBepHoe CHVl>KeHVle OTHOCVITeJlbHO KOHTpOml 

<1>111 B 2,3 pa3a VI <D4 B 1,95 pa3a npVI coxpaHeHVIVI noKa3arenR VIHAeKca 3a­

sepweHHocrn ct>aro4V1T03a B npeAenax KOHrponbHblX senVl4VIH (ra6n. 1 ). 
noxo>1<V1e reHAeH4V1V1 Ha6nt0AaJ1V1Cb y na4V1eHTOB s rpynne MT (cHV1>1<eHV1e 

OTHOCVITeJlbHO KOHTpOJ1R B 2,5 pa3a <1>111 VI B 1,8 pa3a <D4 npVI coxpaHeHVIVI 
noKa3aTeJ1R 1113<1> B npeAenax KOHTPOJlbHblX BeJ1V14VIH). 8 TO >Ke BpeMR pa3BVl­
rne MV1acreHV1V1 npVI r111nepnna3VIVI rnMyca conposm+<Aanocb AOCTOBepHblM 
nOBblWeHVleM <D4 OTHOCVITeJlbHO KOHTPOJ1R B 1,4 pa3a VI 1113<1> B 1,5 pa3a Ha 
¢oHe TeHAeH4VIV1 K CHVl>KeHVllO <DV1 (ra6n. 1 ). 

1113BeCTHO, 4TO B npo4ecce ¢opMV1pOBaHVIR VIMMYHOnaTOJ10r1114eCKVIX npo-
4eccos y na4V1eHTOB c MV1acreHV1etlt Ba>KHYIO ponb Vlrpaer HapyweHVle 4>YHK-
4V10HaJ1bHOro pe3epsa VIMMYHOKOMnereHTHblX KneTOK, ocyL11eCTBJ1RIOL11VIX 
BTOpV14HblVl aAanTlllBHblVl 111MMYHVITeT [3, 6]. ,QnR 04eHKVI cpyHKLIVIOHaJlbHOro 
pe3epsa VIMMYHHoro ornera y o6rneAOBaHHbtX HaM111 6blJ1VI Vl3yYeHbl noKa3a­
renVI 3KcnpeccV1111 aHTVlreHOB II Knacca HLA-DR+ - netltK04111TapHoro aHrnreHa, 
KOTOpblVl RBJ1ReTCR MapKepoM, cnoco6HblM onpeAemHb Yy>t<epOAHbli71 aHTlll­
reH VI BbtnOJ1HRTb 111MMYHOreHeTll1YeCKv1Vl KOHTpOllb (3) . nonyYeHHble AaHHbte 
BblRBVIJ1111 AOCTOBepHoe nOBbtWeHVle nnOTHOCTVI 3Kcnpecrnpy10li.IVIX pe4emo­
pos aHrnreHOB II Knacca HLA-DR+ B rpynnax na4V1eHTOB c M VI MT (B 2 pa3a 
Bb1we KOHTponbHbtX noKa3arenetlt). Bro >Ke speMR B rpynne na4111eHTOB c Mr 
6blJ10 OTMe4eHO CHVl>KeHVle OTHOC111TeJ1bHO KOHTpOnR B 4,3 pa3a ypOBHR 3KC­
npecrn111 pe4emopos AJ1R aHrnreHOB II Knacca HLA-DR+ (ra6n. 2). 

ll13MeHeHVle 3KcnpecrnVI aHrnreHOB II Knacca HLA-DR+, BbtRBfleHHoe 
y yYaCTHVIKOB scex rpynn, Bbl3b1Bano HapyweHVle VIMMYHOJ10r1114eCKOro KOH­
TPOflR 111 conposo>KAanocb AVIC6anaHCOM 3KcnpecrnVI 3KCTpa4enn10nRpHbtx 
Knanepos A1t14>¢epeH4111poBKV1 CD Ha VIMMYHHbtX KJleTKax, KOTOpb1tlt ornV1-
4anrn creneHblO yrnereHVIR 3Kcnpecrn111 B pa3HblX rpynnax (ra6n. 2). 

TaK, y na4V1eHTOB c MV1acreHV1etlt (rpynna M) 6e3 crpyKTypHblX Vl3MeHeHVIVI 
TlllMyca 6blJ10 BblRBJleHO yrneTeHVle 3KcnpecCVIVI 3KCTpa4eJ1J1IOJ1RpHblX KnaCTe­
POB CD+ (CD4+, COB+), 6onee Bblpa>t<eHHOe B OTHoweHVIVI 3Kcnpecrn111 4V1TO­
TOKCV14eCKVIX pe4emopoB CD8+, B 2,3 pa3a B cpaBHeHlllVI c KOHTpOJlbHblMVI Be-

Ta6mu"a 1 
noKa3aTen111 nepBlll'tHOro MMMYHlllTeTa y na4111eHTOB c MlllaCTeH111eli't B 3aBlllClllMOCTlll OT CTPYKT)'Pbl TMMyca 

'l}~~-3~Tenb ,_K~H:!:ponb 1-A rpynna - M 2-A rpynna - ~r - -3:!' reynn~ - ~T 
<DVI, % 82,4±7,2 35,2±4,9* 79,4±6,9 32,4±2,6* 

<D4 3,7±0, 12 1,9±0,3* 5,2±0,4* 2. 1 ±o.s~ 

V13<D 1,4±0,31 1,3±0,2 2, 16±0,8* 1,5±0,2 

np1-1Me'laH1-1e: * - p < 0,01 no cpaBHeHl'1IO c KOHTp011bHblMl'1 noKa3aTe/lRMl'1. 
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mi14111HaMlll. B rpynne MT Ha611t0Aa11acb noxo>+<aA Hanpas11eHHOCTb .Q111c6ana1-1Ca 

CD+ Ha lllMMYHHblX KJleTKaX (,QoCTOBepHOe CH1t1>t<eH111e 3Kcnpecc111111 3Kcnpecc111111 
L11t1TOTOKC1114ecK11tx pe1..1emopos C04+ Ha 27,6% 111 CDS+ Ha 27,S°"o orHoorrenb-
HO KOHTpOllR), HO MeHee Bblpa>+<eHHaA, 4eM B rpynne M (ra6n. 2). y na1..1111eHTOB 
c M11taCTeH11tei.1 111 r111nepnna3111ei.1 rnMyca (rpynna Mr ) 6blf10 Bb1AsneHo yrHere­

Hllle 3KcnpecC1111t1 3KCTpa1..1e11111oni:ipHblX KJlaCTepos CDS+ B 2.25 pa3a B C04era­

Hll1ll1 c nosb1weH111eM 3Kcnpecrn111 C04+ B 1,4 pa3a (ra611. 2). 
v13BeCTHO, 4TO C045+ (Tlllp03111Hcne1..11t1Q>1t14eCKaA Q>ocQ>aTa3a) BblnOllHAeT 

sa>1<Hyt0 Q>yHKL11t1t0 8 nepe.Qa4e c111rnana BHyTpb K11erK1t1 c T-KJ1eT04HOro pe-
1..1enropa 111 npe.Qcras11eHa Ha nosepxHOCT1t1 T-KJleTOK pa3HblMlt1 1113o<t>opMa­
M111. OAHa 1113 Q>yHKl..1111"1 3rnx 11130Q>opM - cBA3blBaHVle T-K11eT04HOro peuen­
ropa c Kope1..1emopaMV1 C04+ 11111111 CD8+ 4TO o6ecne4VIBaer 3<i>Q>eKntBHoe 

npoxo.>KAeH111e rnrna11a OT aHrnreHa BHYTPb K11erK111 [3]. 
B HaweM 111crneAOBaH1t1111 AOCTosepHoe Vl3MeHeHVle (CH1t1>+<eH1t1e) 3Kcnpec­

rn111 C045+ Knacrepa A111¢>Q>epeH1..1111poBKV1 6b1110 Bb•ABlleHo s rpynne nauH­
eHTOB 6eJ crpyKTyPHb1x 1113MeHeH111 ti1 s TV1~1yce VI c rnnepn11a3V1ei.1 BW104KO­

soi.1 .>Kene3bl (B 1,21 111 1, 15 pa3a OTHOC111TellbHO KOHTpOMI COOTBeTCTBeHHOl. 
B rpynne MT AaHHb1iil noKaJaTellb He orn1111..4ano i OT KOHTpOllbHblX 3Ha4eHHM 
(ra611. 2). HaM111 6b1110 OTMe4eHo, ~no AOCTOBepHoe yrnereHVle 3Kcnpecrni.1 

(045+ Ha611t0AallOCb y na1...t111eHTOB, y KOTOpblX A1t1C6a11aHC 3Kcnpec01111 3KC­

rpa1..1e1111t011ApHblX Kllacrepos A111<f><f>epe H1...t111posK111 CD+ Ha VIMMYHHblX KJleTKax 
np111BOAll1ll K AOCTOBepHOMy 1113MeHeH111IO (nOBb1WeH111t0) COOTHOweHlllA c04.,. 
CD8+. TaK, AaHHoe coorHoweH111e s rpynnax M, Mr VI MT cocraswio 3.0; 5, 1 

111 1,6 y.e. COOTBeTCTBeHHO (B KOHTpone 1,6 y.e.). YKa3aHHble Vl3MeHeHlllA MOryT 
6b1Tb onocpeA0BaHb1 cnoco6HoCTbtO nei.1KOL1V1TapHoro aHrnreHa rnpo3HH· 

¢>ocQ>aTaJb1 pe1..1emopHoro rnna ((045+) CBR3b1BaTb CD8+ T-K1111111ept>1. 

B norneAHee speMR BH111MaHV1e 111crne.Qosare11ei.1 np111011eKaer 1113y4eHHe 

3Kcnpecrn~ Knacrepa CD3 1 + [3. 6, 7]. C031 + (PECAM- l ) _ rmiKonpore~H. 
OTHOCA~ll1lllCA K VIHAYKTOpaM aHrnoreHe3a. Ero ¢YHK4111ei.1 RB/lAeTCA aAre-

31t1A llell1KOLtlllTOB, TPOM601..1111ros 111 onyxo11eBblX KlleTOK K COCYA111CTOMY 3H· 
AOTe11V1t0. Ba>+<Ho 4TO aAre3 -

• VIA 11e111Ko 4111ra K 3HAOTe11111t0 onocpeAOBaHHaA 
CD3 1 +, «BKllt04aen> BHyrp ' 

lllKlleT04HYtO nepeAaYy c111rna11a Bbl3bJBalOwero 
yrn11eH111e aweJ111111 6naroAapi:i - • 3aAe111crnosaH111 10 lllHTerp111HOB 11eHKOU~TOB. 

B rpynne o6rneAoaaHH 6 . 
blX bi110 OTMe4eHo yse111114eH1t1e AaHHOro no 

Ka3aTe11i:i 6011ee Bbipa>+< 
' eHHoe 8 rpynne Mr 111 MT ( 1 8 111 2 8 pa1a coorseT· 

CTBeHHO OTHOClllTe/lbHO KOHT • ' " 
rypHblMlll lllJM ponA, P<0,01 ), ro eCTb y na4"'1eHTOB co TP 

eHeHlllAMLi1 B Ti.'IMyce enAX • CBA3aHHblMlll c yee111114eH111eM B pa.JM ,....-

11Neurology and lS' 201 S neurosurgery. Ea~tern Europe• Ni' 4 I ,. 



nocneAHero. B TO >Ke speMR s rpynne M Ha61110Aa11acb 11111Wb TeHAeHl\lllR 
K nosb1WeH11110 CD3 l + (Ta611. 2). 

no11y4eHHb1e AaHHb1e cornacy10TCR c 11111TepaTypHblMlll, KOTOpb1e norny­
>1<11111111 ocHosoill C03AaHlllR KOHL\em-1111111 onyxonesoro aHrnoreHe3a [7]. CyTb ee 
CBOAlllTCR K TOMy, 4TO, ern111 TpaHc<f>opM111posaHHble KlleTKlll He npOAYl\lllPYIOT 
<f>aKTOpbl, cnoco6cTBy10L1.1llle 3<f><f>eKTlllBHOMY <f>opMlllpOBaHllllO lllHTpaTyMO­
panbHOiil cocyA111croill cern, 3110Ka4eCTBeHHaR onyxonb He MO>KeT AOCTlll4b 
pa3Mepos, npesb1wa10l1.llllX B AlllaMeTpe 2 MM. 3Ha4111Mble Heonna3Mbl B03-
HlllKalOT 11111wb B Tex rny4aRx, KOrAa npo1..4ecc 3110Ka4eCTBeHHOVI TpaHc<f>op­
Ma1..4111 111 conpOBO>KAaeTCR He TOllbKO caMonp01113BOllbHblM AelleHllleM KlleTOK, 
yTpaToill 111x cnoco6Hocrn K anonro3y, 111Hsa3111eill, MeTacTa3111posaH111eM, HO 
111 ceKpeL1111eill ryMopanbHblX crnMynRTopos aHrnoreHe3a, 06ecne4111sa10L1.1lllX 
aAeKBaTHYIO OKC111reHa1..411110 yse111114111sa10L1.1eiilrn onyxonesoill MaCCbl [7]. 

AnR 0606L1.1eH111R nony4eHHblX AaHHblX HaM111 6b111111 cocTasneHbl 111MMyHo-
11orn4ecK111e nopTpeTbl na1..4111eHTOB c M111acreH111eill s 3as111c111Mocrn OT cTpyK­
TYPHblX 1113MeHeH111VI rnMyca, npeACTas11eHHb1e Ha p111c. 1- 3. 

TaK111M o6pa30M, MO>KHO BblAe11111Tb cneAYIOll.lllle K11111H111Ko-111MMyH011orn-
4ecK111e oco6eHHocrn y naL1111eHTOB c M111acTeH111eill B 3as111rnMocrn OT cTpyK­
TYPHblX 1113MeHeH111VI rnMyca. 

-+- rpynna cpasHeH1-1R -M 
CD4+, % 

PMc. 1. VIMMyHonorM-.ecKlllM nopTpeT na4111eHTOB rpynnb1 M 

-+- rpynna cpasHeHHR 

-Mr 

CD4+, % 

PMc. 2. ll1MMyHonor111'fecK111iil nopTpeT na4MeHTOB rpynnb1 Mr 
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CD4+, % 

PMc. 3. MMMyttonorM~ec1004 nopYpeT na4MeHTOB rpynnbl MT 

_.,._ rpynna cpaeHeHHR 

-MT 

,lln.A na41.1eHTOB rpynnb1 M (6e3 CTPYKTYPHblX 1113MeHeH111ilt B H1Myce) 
xapaKTepHo pa3s111rne reHepa11111JoBaHHOV1 Q>opMbl M111aCTeH111111 c npe1t1My-
1..1.4easeHHblM nopa.>1<eH111eM cKeneTHOill MycKy11arypb1 111 cpeAHeilt CTeneHbK> 
T.A.>t<eCT1t1 3a6011esaH111R (2-ilt Knacc cornacHo K11acrncp111Ka4111111 MGFA). V1MMy­
Honaro11orn4ecK111e HapyweH111.A B AaHHOiil rpynne xapaKTep1113yiorrn CH1-1-
>+<eH111eM CDVI, CD4, BblCOKoiil n110THOCTb10 3Kcnpecc111pyio1..1.4111x pe4emopoa 
aHrnreHOB II Kllacca HLA-DR+, yrneTeH111eM 3Kcnpecrn111 pe4emopos CD4+, 
COB+, CD45+ s co4eraH111111 c HeAOCTosepHoiil TeHAeH4111eilt K nOBb1WeHV1K> 

3Kcnpecrn111 CD31 +. 
Y na41.1eHTOB c M111aCTeH111e ii1 111 r111nepn11a3111eii1 rnMyca Ja6011esaH111e .Qe-

6iornpyer npe111MyU1ecTBeHHblM nopa>1<eH111eM 6y11b6apHoV1 11111111 OKynRp­
HOiil rpynn Mb1w4 c nocneAY10U1eii1 reHepa11111Ja 4111eii1 npo4ecca B Te4eHvie 
6- 10 Mee. Aa>Ke Ha cpoHe nposo,Q111Moii1 repan111 111 . TR>KeCTb Ja6011esaH1t1R 
B cpeAHeM coornercrnyer 2-My Knaccy cornaCHo K11acrncp111Ka4111111 MGFA. 
VIMMyH011or1114ecK111e 111JMeHeH111.A npo.AB11.At0TC.A nOBb1WeH111eM ©4 111 vt3<D, 
cH111.>1<e H111eM n11ornocrn 3Kcnpecc111pyt0U1L-1X pe4emopos aHrnreHOB II Knac­
ca HLA-DR+, yposHe VI CD8+ 111 CD45+ B co4eTaH111111 c ysent.14eHt.1eM 3Kcnpec­
C111111 CD4, 111 CD31 +. 

Y na4111eHTOB c M111acr eH111eV1 Ha cpoHe rnMOMbl 4all.le pa3s111saerc.A reHe­
pa11111JoBaHHa.A <PopMa 3a6onesaHL-1.A, Kampa.A 111Meer 6onee no3AHee Ha4a-

110 111 rn.>1<e11oe Te4eH111e, s cpasHeH111L-1 c na4111eHTaM111 Apyrnx rpynn. Tmt<eCTb 
3a6011esaH1t1.A B cpeAHeM coornercrnyer 3-My Knaccy cornacHo K11acrn<Pvi­
Ka4111111 MGFA. VIMMyH011or1114ecK111V1 nopTper xapaKrep1113yeTC.A cH111>1<eH1t1eM 

<DVI Ill <1>4, BblCOKOVt nflOTHOCTblO 3KcnpecrnpytOL1.1111X pe4emopOB aHrnreHOB 
11 Kllacca HLA-DR+, CH111.>1<eH111eM 3Kcnpecrn111 CD4+ 111 COB+ 111 yse111114eHvieM 
3Kcnpecrn111 CD31 +. 

• 3AKntOYEHV1E 
HapyweH111e B rncreMe <t>aro4111ro3a, 1113MeHeH111e 3Kcnpecrn111 11eii1t<OL1V1-

rapHblX aHrnreHos rncrncosMecrnMocrn HLA, a raK>Ke All1C6anaHc Knacre­

pos A111<f><f>epeH4ll1pOBK111 CD+, Bb1Ra11eHHb1e a HaweM 111crneA0BaH1111!1, Moryr 

He TO/lbKO npeAonpeAellRTb pa3Bll1Tll1e pa3/ll.14HblX cpopM 111 TR>t<eCTb re4eHV1R 

M111ac~eH111111, HO TaK>Ke 811111.ATb Ha HapyweH111e Heil1porpaHCMlllTTepHblX pe­

aK41-1111, Bbl3b1Ba.A pa3/11114Hble MOp<f>o<f>yHK41110Ha/lbHble 1113MeHeHl!1R TVIMyca. 
8 TO >Ke apeMR Han 1114111e crpyKTYPHblX 1113MeHeH111l11 rnMyca np111aoAVIT K 60-
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nee n~>+<enoMy Te4eH111t0 3a6011esaH111R Ha <t>oHe 1-1MMyHonor1114eCKoro A111C-

6anaHca. 
YcraHosneHHoe HaM111 nosb1weH111e ypoBHR 3Kcnpecc1111-1 C03 1 ~ y na1.1111 

eHTOB c rnnepn11a3111e.;, n1Myca 111 Tll1MOMaMll1 MO>t<eT 6b1Tb MCnOJ1b30BdHO ,Qnfl 
KOCBeHHO~ 01.1eHKll1 COCTORH"1R B"11104KOBO~ >+<el1e3bl "1 npOrH03il pa3Bli!Tll1R 
HOB006pa30BaH"1.;, Tll1Myca y na1.1111eHTOB c M"1aCTeH1i1eii1. 

npeo611a,QaH1r1e 111r11.1 >+<eHcKoro nona a rpynne na1.11r1eHTOB c M111<KTeH1i1-
ei.:1 Ha <t>oHe rnnepnna3"1"1 TMMyca MO>+<eT CB"1,QeTel1bCTBOBdTb 0 BJ1"1AH"1"1 
ropMoHa/lbHoro A1t1c6anaHca Ha naronorn11ecK111e 1113MeHeH111A crpyKrypb1 
BIAJ104KOBOi.:1 >+<ene3bl Iii pa3BIATIAe Mli!aCTeHIAIA, 4TO rpe6yer ,QaJlbHe~wero 
IA3y4eHlllR. 
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