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BifioMo, 1{0 MYKO3a/IbHUM IMYHITET LI MEPLUA JIHIS 38XUCTY OPraHiaMy B Yy)XOPIAHUX aHTUIEHIB. METor HaLoro Joci-
LDKEHHS 6Y/10 BU3HAYEHHS CTaHy MyKO3a/IbHOMO IMyHITETY Y XBOPHUX CEPEAHBO TSIKKOI | TSIKKOIO MEPCUCTYIOHOIO BPOHXI-
a/IbHOK aCTMOI0, Ha QPOHI 3aCToCyBaHHS 6a3ncHOI Tepariii. bysio obcrexxerHo 109 nayieHTis (xiHoK- 63/57, 8%, 4o/108ikiB
-46/42, 2%), 14O 3HAXOAATLCA Ha ambyIaTopHOMY JiiKyBaHHI. Bci xBopi 6ysm rioginenHi Ha 4sf rpynn. 1 rpyra - xsopi 3
CEPELHLO TSXKKOKO BPOHXIA/IBHOK acTMOr0 68 4o, (62,4 %), 3rigHo 3 onnTyBaibHukoM ACQ cepegHivi ban - 3,00 + 0,14
, OOB1 - 67,01 + 2,10 %, 2 rpyria - XBopi 3 TSXXKOKO 6POHXIa/IbHO acTmoro 41 von. (37,6 %), 3rigHo 3 onuTyBa/lbHM-
KoM ACQ cepegrivi 6an - 4,06 + 0,12, O®B1 - 34, 45 + 1,50 %. Y pe3ynibT1ati JOCTIKEHHS 6Y/10 BUABIEHO, 1o B 1 Ta
2 rpynax JOCTOBIPHO 3pocTa/m piBHi sIg A i aHtu- ET - SIgA y rnopiBHSHHI 3 HopMoro (p < 0,01), M rpyrioBux BigMIHHO-
CTeU 3a JaHuMu [TOKa3HUKaMU HE BU3HAYa/IoOCs. BUSBIIEHI 3MIHU MYKO3a/IbHOrO ryMOpPa/IbHOMo IMyHITETY BIOGPaXaroTs
BUPAXKEHY aHTUIEHHY CTUMYJISLIIO IMYHHOI CUCTEMU C/TM30BUX OOO/IOHOK HA T/1i QOYHKLIIOHE/IbHOI HECIIPOMOXKHOCTI erliTe-

J1ia/IbHOro 6ap epy, Lo [ A€ 3MOry peasiizyBatm eHOMEH EHAOTOKCUHOBOI arpecii.
KnrouoBi cnoBa: iMyHiTeT, MykO3anbHUM aHTUEHAOTOKCUHOBUIA, OpOHXianbHa acTMa, cCekpeTopHuii Ig A.

Myko3anbHbIi UMMYHUTET 3TO YacTb MMMYHHOW CUCTe-
Mbl, MpeacTaBnsoLas cobon CrmavcTyto 060royKy, KoTopast
HampaBrieHa Ha KOHTaKT C aHTUreHamn 13 BHeLLHen cpefpl
[5]. JaHHbIA MMMYHUTET COCTOUT K3 NUMAPOUOHON TKaHW,
KOTOpasi accouMmMpoBaHa C crmaucton obdonoykon (MALT or
mucosa-associated lymphoid tissue) n MoxeTt Gatb pasge-
NeHa Ha HECKOMbKO KOMMOHEHTOB: «aCCOLMMPOBaHHasA C Ku-
LweyHukoM nmmconaHast TkaHb» (GALT), «accoummpoBaHHast
¢ BpoHxammn numcponaHas TkaHb» (BALT), «accouumpoBaH-
Has ¢ Hocom numcomaHasi TkaHb» (NALT), MOMO4YHbIX W
CIOHHBIX XXenes [5,4].

AHTUreHHbII MaTepyan JOCTaBMNSETCS B MeX(OMNMKy-
nspHyto T-3aBucumyto 3oHy GALT. 3geck Th-kneTku Bblge-
NS0T Lenblii NakeT LUMTOKUHOB, Cpean HUX Hambonee nay-
YeHbl 3hdekTbl TpaHcopMUpytoLLEero ¢akropa pocTa-
B (transforming growth factor-f; TGF-), koTopbIi nepeknio-
YaeT B-kneTku Ha npoaykumio IgA, a He, Hanpumep, 1gG nnn
IgE. IgA-KOMMUTMpPOBaHHbIE (TO €CTb B3sABLUME Ha cebs
006513aTeNLCTBO  MPOU3BOAUTL UMEHHO IgA) numdoumnTbl
yxoaaT u3 ponnvKyna B Me3eHTepuasnbHble numdatuye-
CKvie y3nbl, rae npeBpaLlaloTes B nna3mabnactsl [2].

M3BecTHO, 4TO SIgA obecneumBaeT MeCTHY 3alLuTy
LeNOCTHOCTM U (DYHKLMOHUPOBAHUSI CNIN3UCTON 060NoY-
Kn Grarogapsi TOMy, Y4TO NPEensTCTBYET KPEMNMEHUI0 MUK-
pPOOPraHM3MoB K 3TUM TKaHAM U WX MPOHUKHOBEHWIO B
anuTenuanbHylo BbICTUMKY. Takke cuuTaeTtcs, 4Yto slgA
MOXET HEeNnoCpeACTBEHHO B KreTKax 3anuTenust CBA3bl-
BaTb NaTOreHHbIE MUKPOOPraHW3Mbl, @ Takke CBsi3blBaTb
aHTUreHbl B COOCTBEHHON NNacTUHKE CrM3UCTON 0bonoy-
KV 1 BbIBOOUTb UX Yepes CIou ANUTENNsi Ha NOBEPXHOCTb

cnmancton obornouyku, oceoboxaasi, Takum obpasom, op-
raHM3M OT JIOKanbHO (QOPMUPYEMBIX UMMYHHBIX KOM-
NMEKCOB U CHWXasi BEPOATHOCTb MX MOCTYMMEHUSA B CUC-
TemMHoe kpoBoobpalleHue [7,8].

MaTtepuanbl u MeTOAbl UCCNeaoBaHUsA

Llenbio Hawero uccnegoBaHusi Oblno onpepenexHve
COCTOSIHUS MYKO3arbHOTO UMMYHMTETa Yy BOrbHbIX Cpea-
HETSKEION M TSHKENOW nepcucTupytoLlet 6poHxnansHom
acTMoW, Ha hoHe NpuMeHeHust 6a3ncHoW Tepanuu.

MocTaBneHHan 3adaya A5 QOCTUXKEHUS Lienu - usy-
YeHUs1 COCTOsIHME MECTHOro obLLero (cekpeTopHbIn Ig A)
N aHTU3IHOOTOKCUHOBOIO (CeKkpeTopHbin  aHT-OT Ig A)
UMMYyHWUTETa Y AaHHON KaTeropun 6onbHbIX. Bbino 06-
cneposaHo 109 naumeHToB (KeHWWmH- 63/57,8%; MyX4nH
— 46/42,2%), HaxopawWwMmxcst Ha amMbynaTopHOM neyeHnm
OCHOBHOro 3abofneBaHnst B COOTBETCTBMW C MPUKA3OM
MOS YkpauHbl ot 19.03.2007 Ne128, koTopble nomnyyanu
canbmeTepon 50-100 Mkr/cyT n crtoTUkasoH nponuoHat
500-1000 mkr/cyT. AHanM3 ypoBHSI KOHTPOINS Y OOMbHbIX
BpOHXManbHON acTMON OCYLLECTBMSAMN C MOMOLLbIO Of-
pocHuka ACQ Elizabeth Juniper (1999 r). ACQ coctout
13 7 BOMPOCOB, KOTOPble BOMbHOW 3anonHsAeT, 5 N3 KoTo-
pbIX KacalTCs BblpaXXEHHOCTU Hambonee BaXHbIX CUM-
NTOMOB (HOYHblEe CUMMTOMBbI/NPOOYXAEHUS, OHEBHble
CMMMTOMbI aCTMbl, OrpaHNyeHne exedHEeBHOW aKTUBHO-
CTW, OABILLKM, XPUMOB), UCNOMb30BaHNA NpenapaTos He-
otnoxHor nomowm u OPB1. OueHka BbIpaXeHHOCTU
CMMMTOMOB MPOUCXOAUT MO  BW3yaribHO-aHANOroBoWn
OanbHol wkane ot 0 6annoB (CUMNTOM OTCYTCTBYET) A0

" UnyBanHa ripu arecrauii kagpis: besnornazos B.A., [Morerko F0.0. [UcbarnaHc MyKo3asbHOro UMMYyHUTETA MPH CDEAHETNENON 1
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6 6annoB — MakcuManbHO BbIPaXEHHbIN CUMNTOM.
BepxHeln rpaHuUen KOHTPOMMPYEeMOW acTMbl cyUTanu
cpeaHun 6ann — 0,75, a cpeghuii 6ann ot 0,75 go 1,5 —
YaCTUYHO KOHTPONMpyemasi acTma, HeKOHTporupyemas
acTma — cpegHuin 6an Bbiwe 1,5.

Bce 6GonbHble ObinMM pasgeneHbl Ha ABe rpynnbl: 1
rpynna - 6onbHble C cpefHe Tsxernon GpoHxmanbHou ac-
T™Mon 68 ven. (62,4%), cornacHo onpocHuky ACQ cpeg-
Hu 6ann - 3,00+0,14, O®B1 - 67,01£2,10%; 2 rpynna -
GonbHble C Tskenol OpoHxuanbHou acTmon 41 4en.
(37,6%), cornacHo onpocHuky ACQ cpegHun 6Gann-
4,06£0,12, OPB1-34,45+1,05%.

CekpeTopHbIf aHTWMOHOOTOKCUHOBbIN MMMYHO-
rnobynuH A (aHTu-NMNC-sigA) n obwwuit ummyHornooy-
nMH A B MHAYUMPOBAHHOW MOKpPOTE onpepensnya meTo-
AoM  TBepgodasHoro UMMYHOEPMEHTHOro aHanusa

(TMPA) no npoTokonam, paspaboTaHHbIM B nabopaTopum
KnuHuyeckon nmmyHonorum LIHUIT Kpeimckoro rocyaap-
CTBEHHOro MeauumMHcKoro yHnsepcuteta um. C.U. l'eop-
rneBckoro. Bce nonydyeHHble pesynbTaTbl NOOBEPrHyTHI
cTatuctuyeckon obpaboTke Ans HenapameTpuyeckux
KputTepneB C ucnonb3oBaHneM nporpammbl «MedStat»
(cepuiiHbii NeMS0011) OHMM TOB «Anbda», r.[JoHeLk.

Pe3ynbTaTbl U UX 06CYxACHUS

CocTosiHMe MyKO3anbHOro MMMyHuTeTa y 6onbHbIX BA
OLEHMBAnocb Mo YpPoBHKO aHTU-OT-sIgA u obuero IgA B
WHOYLMPOBaHHOWN MOKPOTE AaHHOW KaTeropum 6ombHbIX.

YpoBeHb obLero cekpetopHoro IgA n aHTn-3T-sIgA
y 6onbHbIX BA npeactasneH B Tabnuue.

Tabnuua

YposeHb 0bujezo cekpemopHoeo IgA u aHmu-3T-sIgA 8 uHAyyuposaHHoU Mokpome y 60osbHbIX BA

CpegHee 3HauveHne, Me
cpenHee 3HaveHune, Me (I -1l kBapTUNL)
pynna K-Bo nccnepgosaHumn (I =Ill kBapTunb) mr/n eq.onT.nn
Cramuctueckuit nokasatent (p) CraTtuctmdeckuii nokasatens (p)
Hobma 23 31,10 0,037
P (15,00-41,80) (0,030-0,053)
66,75 0,193
1 rpynna 68 (36,40-106,50) (0,141-0,297)
P<0,01 P<0,01
66,60 0,195
(37,75-109,55) (0,152-0,274)
2 rpynna 41 P<0,01 P<0,01
P,>0,05 P,>0,05

lMpumeyaHue: P — docmosepHocmb pasnuyul ¢ HopmouU

P .- docmosepHocmb pasnuyuli Mmexoy epynnamu 1 u 2

M3 npencraBneHHon Tabnuupl cnegyeT, YTO YPOBEHb
obuwero slgA [0CTOBEpPHO MOBbLILIANCH B UCCIeAyeMbIX
rpynnax no cpasHeHuto ¢ Hopmon (p<0,01), mexrpynno-
BbIX pas3nuuuii No AaHHOMY Mokas3aTento He onpegens-
nocb. C pgpyron CTOpPOHbI, Habnoaanocb MnoBbILEeHWE
ypoBHS1 aHTU-OT-sIgA B 1 1 2 rpynnax 6onbHbix BA, Ha
ypoBHe 3Ha4ymmocTu p<0,01, No CpaBHEHWIO C HOPMOW.
Mpu nccnepoBaHum Mexay 1 u 2 rpynnamu, [aHHOro
rokasarens, pasnuynin He ObINo BbISBIEHO.

Takum 06pa3om, MpU CPEeOHEHSHKENON U TsHKEnown
OpoHxManbHOW acTMe MokasaTenu, xapakTepusylolue
MyKO3asbHbIi FyMopasbHbIA 0OWUIA U @aHTUAHAOTOKCUHO-
Bbli MMMYHWTET NOBbILLIEHbI, B TO BPEMS KaK Mo AaHHbIM
nutepaTypbl Npu nerkom TedeHum BA Ha doHe slIgA He
BbIXOASLLEro 3a npegensl guanasoHa HOpMbl, Obino ob-
Hapy>XeHO CHWmxeHne aHTu-OT-slgA [3]. Bbicokuin ypo-
BeHb SIgA paccmaTtpuBaeTCs KaK OTPaXKeHMe WHTEHCUB-
HOMO0 @HTUIEHHOro CTUMYNa Ha CAM3UCTY0 0BOMOYKY U
BbICOKOrO YPOBHSI TYyMOParbHOro0 aHTUTENbHOro OTBETa.
Tak NoBbILIEHHbIA YPOBEHb 00LLEero sigA Gbin BbISIBMEH Y
BonbHbIX Hecneundunyeckum sa3BeHHbIM konmTom (HAK),
a y 6onbHbix ¢ 6onesHbo KpoHa (BK) — noBbIWEHHbIN
ypoBeHb aHTK-OT-sIgA [6]. ABnsieTca nu komneHcaTop-
Has KoHconugaums mykosanbHoro 6apbepa dusmonoru-
yeckn agekBaTHon? Cygsa no Tomy, 4to u npy HAK n npwm
BK pernctpupyetcs nosbileHne TpaHcrokauunm OT BO
BHYTPEHHME Cpedbl OpraHnsma, AaHHas KOHCONuMAauMs
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MyKo3anbHoro Gapbepa (yHKUMOHanNbHO He crnocobHa
npefoTBpaTUTL 3HOOTOKCUMHOBYIO arpeccuto. Hecoctos-
TeNnbHOCTb MyKO3arnbHOro aHTU3HAOTOKCMMHOBOIO UMMY-
HUTETa MOXeT OblTb CBsid3aHa Kak C CamMoOl MOMEKyrnon
aHTN-OT-sIgA (Hu3kas adpuHHOCTb K OT), Tak U C Ha-
pyweHuem cnusnctoro 6apbepa Ha ypoBHE MexanuTe-
nuanbHbIX COeAUHEHWI, B pe3ynbTaTe Yero
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ENGLISH VERSION: IMBALANCE OF MUCOSAL IMMUNITY
AT MODERATE AND SEVERE BRONCHIAL ASTHMA"
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It is known that mucosal immunity is the first line of defense against foreign antigens. The objective of our study was to
determine the state of mucosal immunity in patients with moderate and severe persistent bronchial asthma during back-
ground therapy. We examined 109 patients (63/57.8% of females; 46/42.2% of males) receiving outpatient treatment.
All patients were divided into two groups: Group 1 — patients with moderate bronchial asthma (68 subjects with average
score of 3,0+0,14 according to ACQ, FEVI-67,01+2,10%, Group 2 — patients with severe bronchial asthma (41 subject
with average score of 4,06£0,12 according to ACQ, FEVI1- 34,4541,50%). The levels of total sigA and anti-ET-sIgA were
significantly increased in the study groups as compared to the normal value (p<0.01); no differences in this parameter
among the groups were detected. Revealed changes of the mucosal humoral immunity reflect expressed antigenic stimu-
lation of the mucosal immune system at the background of functional incompetence of the epithelial barrier which im-

plements the phenomenon of endotoxin aggression

Key words: immunity, mucosal anti-endotoxin, bronchial asthma, secretory Ig A.

Mucosal immunity is a part of immune system
represented by a mucous membrane which is aimed at
the contact with antigens from the environment [1]. This
kind of immunity consists of lymphoid tissue which is as-
sociated with mucosa (MALT or mucosa-associated lym-
phoid tissue) and may be divided into several compo-
nents: gut-associated lymphoid tissue (GALT), bronchus-
associated lymphoid tissue (BALT), nasal-associated
lymphoid tissue (NALT), lymphoid tissue of mammary
and salivary glands [1, 2].

Antigenic material is delivered to the interfollicular T
cell-dependent zone of GALT Here, Th-cells secrete the
whole package of cytokines: effects of transforming
growth factor-B (TGF-f), which switches B-cells to pro-
duce IgA, for example instead of IgG or IgE, are the most
studied. IgA-committed (i.e. obliged to produce exactly
IgA) lymphocytes move away from the follicle into the
mesenteric lymph nodes where they transform into plas-
mablasts [5].<0}

It is known that sIgA provides local protection of integrity
and functioning of the mucosa by preventing attachment of
microorganisms to these tissues and their penetration into
the epithelial lining. It is also believed that sIgA can bind pa-
thogenic microorganisms directly into the epithelial cells and
also can bind antigens in the lamina propria of mucosa, as
well as move them through the epithelial layer to the mu-
cosal surface, thus releasing the organism from locally
formed immune complexes and reducing the likelihood of
their entry into systemic circulation [3,4].

Materials and methods of the study

Objective of our study was to determine the state of
mucosal immunity in patients with moderate and severe
persistent bronchial asthma during background therapy.

In order to achieve the objective, assigned task was to
study the state of local, general (secretory Ig A) and anti-
endotoxin (secretory anti-ET IgA) immunity in this category
of patients. We examined 109 patients (63/57.8% of fe-
males; 46/42.2% of males) receiving outpatient treatment of
the underlying disease in accordance with the order of the

Ministry of Health of Ukraine dated March 19, 2007 No. 128,
who received salmeterol at a dose of 50-100 pg/day and
fluticasone propionate at a dose of 500-1000 pg/day. The
level of control over the patients with bronchial asthma was
analyzed using Asthma Control Questionnaire (ACQ) de-
signed by Elizabeth Juniper (1999). ACQ consists of 7 ques-
tions filled out by the patient: 5 of them relate to the severity
of the most important symptoms (nocturnal/awakening
symptoms, daytime asthma symptoms, limitation of daily
activity, shortness of breath, wheezing), the use of emer-
gency drugs and FEV1. Severity of symptoms was eva-
luated using a visual analogue scale with score ranging from
0 points (no symptom) to 6 points (maximally expressed
symptom). The average score of 0.75 was considered the
upper limit of controlled asthma; the average score ranging
from 0.75 to 1.5 was considered as partially controlled and
1.5 or higher average score — as uncontrolled asthma.

All patients were divided into two groups: Group 1 —
patients with moderate bronchial asthma (68 subjects
(62,4%), with average score of 3,00+0,14 according to
ACQ, FEV1-67,01+2,10%; Group 2 — patients with se-
vere bronchial asthma (41 subject 37,6%), with average
score of 4,060,172 according to ACQ, FEV1-
34,45+1,50%.

Secretory anti-endotoxin immunoglobulin A (anti-LPS-
slgA) and total immunoglobulin A in induced sputum were
measured by enzyme-linked immunosorbent assay (ELISA)
according to the protocols developed in the Clinical Immu-
nology Lab of the Central Research Laboratory of Crimean
State Medical University named after S.I. Georgievsky. All
obtained results were statistically processed using nonpa-
rametric criteria via the program «MedStat» (serial number
MS0011) DNPP TOV “Alpha”, Donetsk.

Results and their discussion

The state of mucosal immunity in BA patients was as-
sessed by the level of anti-ET-sIgA and total IgA in the
induced sputum of this category of patients.

The level of total secretory IgA and anti-ET-slgA in
BA patients is presented in the table.

Table

The level of total secretory IgA and anti-ET-sIgA in the induced sputum of BA patients<0}

Group Number of studies

Mean value, Me(quartile I-111)
mg/L
Statistic parameter (p)

Mean value, Me (quartile I-111)
optical density unit
Statistic parameter (p)

* To cite this English version.: Beloglazov V.A., Popenko Yu.O. Imbalance of mucosal immunity at moderate and severe bronchial
asthma / Problemy ekologii ta medytsyny. - 2014. - Vol 18, N2 1-2. - P, 15 -16.
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Normal value 23 31.10 0.037
(15.00-41.8) (0.030-0.053)
66.75 0.193
Group 1<0} 68 (36.4-106.5) (0.141-0.297)
<0.01 P<0.01
66.60 0.195
(37.75-109.55) (0.152-0.274)
Group 2 41 P<0.01 P<0.01
P1>0.05 P1>0.05

Note: P — significance of differences from the normal value

P1 - significance of differences between Groups 1 and 2 <0}

The table above demonstrates that the level of total
slgA was significantly increased in the study groups as
compared to the normal value (p<0.01); no differences in
this parameter among the groups were detected. On the
other hand, the level of anti-ET-sIgA in Groups 1 and 2 of
BA patients was elevated (p<0.01) as compared to the
normal value. No differences in this parameter were
revealed during the study between Groups 1 and 2.<0}

Thus, parameters characterizing mucosal humoral
general and anti-endotoxin immunity were increased in
moderate and severe bronchial asthma; meanwhile, the
decrease of anti-ET-sIgA was detected according to the
literature data in mild BA with slgA not exceeding the
normal range [6]. High level of sIgA is considered as a
reflection of intense antigenic stimulus of mucosa and a
high level of humoral antibody response. Thus, elevated
level of total slgA was detected in patients with non-
specific ulcerative colitis (NUC), and elevated level of
anti-ET-sIgA was observed in patients with Crohn's
disease (CD) [7]. Is compensatory consolidation of
mucosal barrier physiologically adequate? Judging by the
fact that both in NUC and CD elevated translocation of
ET into the internal environment of the body are
registered, this consolidation of mucosal barrier
functionally cannot prevent endotoxin aggression.
Incompetence of mucosal anti-endotoxin immunity may
be associated both with the molecule of anti-ET-slgA
itself (low affinity to ET) and with violation of the mucosal
barrier at the level of interepithelial junctions, resulting in
dramatically increased intestinal permeability to various
xenobiotics, including ET. Moreover, anti-endotoxin
aggression in severe asthma may be associated with
increased shunt blood flow (bypassing the liver through
the portocaval anastomoses) due to activation of the
sympathetic nervous system and the use of significant
doses of B2-sympathomimetic drugs [8]. Anyway, both in
severe BA, in NUC and CD, activation of mucosal
humoral immunity on mucous membranes requires
prescription of a powerful anti-inflammatory and
suppressive (from a perspective of influence on the
immune response) therapy modulating effects of
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proinflammatory mediators and factors, among which ET
plays a potentially important role.

1. In groups of patients with severe and moderate
persistent BA the level of secretory anti-ET-IgA in the
induced sputum is 5.3 times (p<0.01) higher than the
value of this parameter in the group of healthy donors.
No intergroup differences of this parameter were
revealed.<0}

2. In BA patients from clinical groups 1 and 2 the level
of secretory IgA is 2.2 times (p<0.01) higher than the
value of this parameter in the group of healthy donors.

3. Revealed changes of the mucosal humoral
immunity reflect expressed antigenic stimulation of the
mucosal immune system at the background of functional
incompetence of the epithelial barrier which implements
the phenomenon of endotoxin aggression.
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