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In recent years the attention of researchers and doctors
of different specialities is more and more attracted by the
problem of comorbidity, which means a combination of sev-
eral chronic diseases in one patient [6, 13]. Comorbidity
is very common in therapeutic patients. For example, ac-
cording to M. Fortin’s data (2005), the prevalence of co-
morbidity ranges from 69 % in young (18—44 years) patients
to 98 % in older ones (over 65), the number of chronic dis-
eases vary from 2.8 in young cases to 6.4 in elderly ones.

It should be emphasized that the influence of comorbid
pathology on clinical manifestations, diagnosis, prognosis
and treatment of many diseases is complex and individ-
ual. The cooperation of diseases, age and drug pathomor-
phism significantly changes the course of the main disease,
the character and severity of complications, affects the pa-
tient’s life quality, restricts or aggravates the medical-diag-
nostic process [15—17].

Asthma is one of the most common diseases. Statistical
data demonstrate a steady rise of the incidence rate, disabil-
ity and mortality from this pathology in the whole world.
According to international experts, at least 334 million peo-
ple suffer from asthma, it making about 5 % of inhabitants
of our planet [11]. GINA (2014) recommendations point
out the necessity of the personalized approach with regard
for individual peculiarities of the asthma course in each
particular patient. The revised GINA version (2014) draws
a parallel between the success in achieving control over
asthma and comorbid states, which can influence difficul-
ties in diagnosis and efficacy of the given therapy [14].

Studies during recent years have shown that diabetes
mellitus type 2 (DM2T) on the one hand as well as ob-
struction of bronchial patency and reduction of the pulmo-
nary function on the other hand can mutually potentiate
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each other. It has been found out that asthma and DM2T
have common pathogenetic mechanisms (systemic in-
flammation, hypoxia and hereditary predisposition).
Results of the research, conducted by O.M. Uriasyev and
Yu.A. Panfilov (2008), show a significant part of meta-
bolic syndrome in formation of the character of the clin-
ical course of asthma. The presence of metabolic disor-
ders, first of all obesity, increases bronchial hyperactivity
and considerably aggravates the quality of life in patients
with asthma [4, 5].

Other studies confirm an increasing rate of obesity that
rises to the character of epidemic. Asthma and obesity are
now examined in a relationship, since the both forms of pa-
thology belong to «modernization diseases» [2].

The World Health Organization site, which charac-
terizes the problem of obesity, gives the data that since
1980 the number of people with obesity in the whole world
has almost doubled. In 2008 more than 1.4 milliard adults
at the age of 20 and over were overweight, it making 35 %
of the population. According to M. Vortmann’s data
(2008), 28—44 % of asthma patients have different de-
grees of obesity [12, 19]. Modern studies of asthma inci-
dence rate in patients with different levels of an increased
body mass index (BMI) have revealed a direct dependence
of a rising rate of development of asthma upon an increas-
ing BMI [7]. In patients with comorbidity of asthma and
obesity the index of asthma control achievement remains
rather low [3]. Obesity both increases the risk of asthma
development and is the risk factor for persistence and se-
verity of asthma symptoms [18].

But many pathogenetic, diagnostic and therapeutic as-
pects of this problem have remained unsolved by the
present time. A particular emphasis in the pathogenesis
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Table 1
Statistical characteristics of the study of immunological parameters in the groups studied
(Me[@25-Q75])
Control group Asthma Asthma + DM2T Asthma + O
Indexes P
Lower Lower Lower Lower
Median | quartile-top | Median | quartile-top | Median | quartile-top | Median | quartile-top
quartile quartile quartile quartile
4,075— P, = 0,001
WBC, x10%/I 6,00 6,00-6,00 6,92 6,70-7,45 | 4,300 4800 8,512 | 7,900-9,100 | p, . = 0,001
’ . =0,001
Number 2,100- 0,980— 0,900- | P:»=0,001
of ymahoeytes | 2290 2,300 2,00 | 1,90-2,100 | 1,310 1383 1,215 1.300 %_3 - 8,8811
1-4 B
=0,476
. 59,00— 50,00— 33,00- 54,00— P.=0,
CD3, % 60,00 61,00 60,00 85,00 36,00 30.250 55,561 50,00 %_3 = 8'8811
-4 =
19,00— 18,00— 15,00~ P, = 0,272
. , , § , =
CD22, % 20,00 B 22,00 S 15,00 | 11,00-18,00 | 18,491 o P, = 0,001
p, ,=0,24
23,00~ 24,00~ 30,00~ 23,00- | Pi,=0001
O-cells, % 24,00 25,00 27,00 2000 31,00 35,00 25,140 27,00 Py 8’82;
P,,=0,
. 21,00— 16,00~ 12,750~ 22,00 | P, =000t
CD16, % 21,00 2300 18,00 18,00 14,00 15,00 22,991 24,00 [ 38’8811
p1-4_ ’
. 39,00— 35,00— 26,750~ 32,00- | Pr.=0001
CD4, % 40,00 44,00 36,00 .00 30,00 34,00 32,921 34,00 Py :8,8811
p1 4=
. 21,00— 18,00~ 20,00— 21,00- | Pi2=0.001
CDS8, % 22,00 23,00 20,00 21,00 21,00 23,00 22,342 23,00 Prs :g,ggf
p1-4_ ’
p,,=0,942
CD4/CD8 1818 | 1773-1,884 | 1,833 | 1,667-1,950 | 1,377 | 1,215-1,547 | 1,477 | 1,417-1,524 | p_, =0,001
p,,=0,001
=0,605
% phagocytes 50,00- 50,00- 32,00- 45,00- P, -
neutrophits | 890 | 7000 | 6000 | 7900 | 3600 | 4500 | 4654 | 4500 | PiaZ D00
p1-4_ ’

o 9,00- 14,00—- 18,00— P, = 0,001

NBT-test, % | 10,00 16,500 15,00 | 14,00-17,00 | 15,00 16,00 20,702 21.00 P,y= 8,8811
p1 4=

50,00~ 120,00~ 46,750~ 170,00- | Pio=0,001

IgE, ME/ml 60,00 85,00 140,00 170,00 60,00 85,500 238,772 990,00 Pry= 8,&1) }
p1-4_ ’

3,100- 3,100- 2,340 P, = 0,001

IgA, g/l 2,900 | 2,800-3,00 | 4,100 4,900 3,450 3,725 2,952 3,660 P,y= 8%)41
p1-4_ ’

1,450— 1,700— 1,450— p,_, = 0,001

IgM, g/l 1,500 1600 1,900 1900 1,670 1800 1,590 | 1,450-1,760 | p, , :8,10;77
p1 4=

12,00— 18,00— 19,00— 18,00 | Po=0.001

19G, g/l 13,00 14,00 19,00 20,00 23,00 25,00 19,939 2900 Py _8,8811
p1 4=

92,00~ 89,00~ 77,00- 87,00- | P»=0003

0, b b ’ 3 —

clC, % 93,00 54,00 91,00 93,00 79,00 81,00 89,070 01,00 Py= 8,8811
p1-4_ ’

- B i p, , = 0,001
Lymphoeytic | 5 44 2,00-400 | 11,00 | 1000 2100 | 900 15,482 | 14,00-17,00 | p. - = 0,001
antibodies 13,00 22,00 p.>=0,001

1-4 =

Note: p, , — the level of statistical significance between the control group and the patients with asthma; p, , — the level of statistical significance between the control group and the
patients with asthma + DMT2; p, , — the level of statistical significance between the control group and the patients with asthma + O; Me — median.
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of aggravation of the asthma course in cases of DM2T
and/or obesity is laid upon hyperglycaemic and hypogly-
caemic hormones. Also interesting is a dysfunction of the
system of interleukins in a combination of asthma with en-
docrine pathology, which manifests itself by an imbalance
of Th1/Th2 differentiation of CD4+-cells [1].

The aim of the present research consisted in studying the
state of cellular and humoral immunity, factors of nonspe-
cific defence in asthma, DM2T, obesity and their combi-
nation, as well as revealing of peculiarities in the regulation
of immune response in patients with a comorbid course
of this pathology.

Materials and methods

The diagnosis of asthma was made according to the in-
ternational consensus paper GINA 2014. The diagno-
sis of DM2T was verified in compliance with interna-
tional protocols. The total number of examined patients
with asthma was 269. Three groups of cases were singled
out: group 1 — patients with asthma (asthma, n = 61);
group 2 — patients with asthma and DM2T (asthma +
DM2T, n = 94); group 3 — patients with asthma and obe-
sity (asthma + O, n = 114). The control group included
21 somatically healthy persons. The patients’ age averaged
53.1 £ 2.7 years. The average age in the control group was
48.1 = 1.4 years.

All patients underwent a complex examination, which
included collection of patients’ complaints, study of their
case histories, physical examination with study of their
BMI, additional examination with clinical and biochemi-
cal studies, ECG and computed spirometry.

The cellular component of immunity was stud-
ied with help of «Anti-CD» erythrocytic diagnosticums.
Quantification of subpopulations of T- and B-lymphocytes
was performed using plaque reaction with erythrocytes,
on which monoclonal antibodies against such recep-
tors as CD3 (T-lymphocytes), CD4 (T-helpers), CD8
(T-suppressors and cytotoxic lymphocytes), CD16 (NK,
natural Kkiller cells) and CD22 (B-lymphocytes) were ad-
sorbed. The findings of the study were assessed in an optic
microscope with the immersion system.

The study of the humoral component of immunity in-
cluded quantification of the number of immunoglobu-
lins A, M and G, revealing of the complement activ-
ity and the level of circulating immune complexes. The
technique of enzyme immunoassay (EIA), described
by H. Fricrnel and G. Holzheielt in 1984, was used for
quantification of the number of immunoglobulins in blood
serum. Immunoenzymatic detection of immunoglobu-
lins was made by the indirect noncompetitive technique
of EIA. In order to detect the serum complement the as-
sessment of its activity by 50% haemolysis with Reznikov
spectrophotometric method (1967) was used. The content
of CIC in blood serum was determined nephelometrically
(D.A. Grinevich, A.N. Alferova, 1981).

The complex of immunological studies included re-
vealing of parameters of phagocytic activity of neutro-
phils (N.V. Vasilyev, Yu.V. Odintsov, 1972), the Nitro
Blue Tetrazolium (NBT) test. The method of evaluation
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of phagocytic activity of neutrophils is based on assessment
of the absorptive capacity of blood neutrophils versus the
test culture after their joint incubation by using an optical
microscope. The NBT test was used for assessing the state
of oxygen-dependent mechanisms of bactericidal power
of neutrophils.

The findings were statistically treated via SPSS19 (IBM,
USA) software tool. Medians and interquartile intervals
were computed. The significance of median differences
was estimated based on the Mann-Whitney U-test and the
Kruskal-Wallis H-test. The relation between the signs was
assessed with the Spearman’s rank correlation coefficient.
The Shapiro-Wilk test was used for analysing the normal-
ity of data distribution.

Results and discussion

Our analysis of immune homeostasis indices (Fig. 1)
revealed reliable changes in values of both cellular and
humoral immunity in all groups of the examined cases.
Changes of cellular immunity were more pronounced
in the group of examined patients asthma + DM2T, with
a particular decrease of CD4% and CD22%. The group
of asthma + O demonstrated a marked reduction of CD4%.
In both groups the above changes developed against a back-
ground of reliably significant lymphopenia. A considerable
inhibition of the percentage of phagocytizing neutrophils
only in the group of asthma + DM2T confirms develop-
ment of secondary immunodeficiency in DM2T too. All
3 groups revealed an increased NBT-test, especially man-
ifested in the group of asthma + O, it indirectly point-
ing to an insufficiency of the phagocytic component. The
obtained data showed that obesity can be regarded as the
trigger for development of deficiency in the cellular and
phagocytic components of immunity, and there are signif-
icant signs of cellular immunodeficiency in DM2T caused
by this particular pathology, this fact is confirmed by the
literature data [10]. The humoral component of immunity
in all groups revealed a higher level of IgG, which was
most pronounced in the group of patients with asthma +
DM2T and there were demonstrated a long-term course
of the inflammatory process of the autoimmune character.
Having analysed the duration of disease in all groups of pa-
tients, we received the following data: on an average, in the
group of patients with asthma + DM2T Me = 29.8, Q25—
Q75 = 26.7—32.15 years, while in the groups of asthma and
asthma + O it was less, respectively, by a factor of 1.8 and
1.5. Our analysis of the level of CIC revealed their increased
formation in patients with asthma + DM2T and asthma +
O, while in isolated asthma this index virtually was within
its normal values. These data confirmed the development
of an inflammatory process of the autoimmune character
in asthma + DM2T and DM2T + O, while in isolated
asthma the above pathological process was under the «con-
trol» of therapy. For example, in patients from the group
of asthma + DM2T the number of exacerbations averaged
3.6 = 0.46 times versus 1.3 £ 0.02 times in the group with
asthma and 2.87 £ 0.32 times in the group with asthma +
O. All examined groups demonstrated an increase of lym-
phocytotoxic antibodies, more pronounced in patients with
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asthma + DM2T, this fact just pointed to activity of auto-
immune processes [8].

Attention is drawn by maximally high values of IgE in pa-
tients with asthma + O; this fact demonstrates a high aller-
gization of patients with obesity and is confirmed by data
from other researchers [9].

Conclusions

As a result of the conducted clinical-immunological
studies it is shown that the comorbid course of asthma with
obesity and DM2T is based upon a progressing chronic
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inflammation of the autoimmune character. Patients with
the combined pathology reveal a lower level of cells with
T-cell activity and a compensatory increased content of cy-
totoxic T-lymphocytes, it resulting in an imbalance of the
cellular component of the immune system and a lower im-
munoregulatory index down to Me = 1.38, Q25—Q75 =
1.21—1.54. The revealed signs of secondary immunodefi-
ciency in asthma and DM2T (deficiencies in the cellular
and phagocytic components) do not provide the necessary
level of pathogenetic immune responses, particularly the
production of IgE.
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CTAH IMYHHOIO FOMEOCTAS3Y Y XBOPUX 3 KOMOPEIAHUM NEPEBIFOM EPOHXIAJIbHOI ACTMW, OXXUPIHHAM
TA LYKPOBUM IABETOM 2-I'0 TUNY

I.B. €ppromeHko

Pesiome

KoMmop0inHicte 6ponxiaibHoOi actmu (BA), 1rykposoro giadety 2-ro turty (LII2T) i oxxupinHs (O) 3a1uIIaeThesl aKTyalbHOIO MTPOOJIEMOIO Cy-
YAaCHOI MEIUIIUHHU.

Merta: 1OCTIINTU CTaH KJIITMHHOTO, T'YMOPaJIbHOTO iIMyHITeTy, (hakTopiB HecrenudiuHoro 3axucty npu bA ta B nmoennanni 3 LIJ2T ta O.

Marepiaiu Ta Metomu aociimkenns. O6crexeHo 269 xpopux Ha BA, BuaineHo 3 rpynu: mepiua rpyna — xsBopi 3 BA (n = 61), apyra rpyna
— xBopi 3 BA i LIJI2T (n = 94), tpets rpyna - xBopi 3 bA ta O (n = 114).

CraHiapTHi MeToM NOCHiIKeHHS Ha BA, BU3HAYeHHS KJIITMHHOI JJAHKW IMYHITETy MPOBOIWIN 3 BUKOPUCTAHHSIM €PUTPOLIMTAPHUX JiarHOC-
TUKYMIB «AHTH-CD», BU3HaUeHHsI KiJIbKOCTi cyorormyJsiuiii T- i B-nmimdonuTiB — 3a 101momMoroio peaxiiii po3eTKOYTBOPEHHS 3 €pUTPOLIMTAMU.
OIiHKY pe3yJbTaTiB TOCTKEeHHST TIPOBOIVIIA B CBITJIOBOMY MiKPOCKOIT 3 iMepciitHOwo crcteMolo. JocmimKkeHHsT TyMOpaabHOI JIAHKU iIMYHITETy
BKJIIOYAJIO BU3HAYEHHSI KiJIbKOCTI iMyHOTIOOY/iHIB A, M, G, aKTUBHOCTI KOMILJIEMEHTY, PiBHS LIMPKY/TFOI0YMX iMyHHMX KomruiekciB (LIIK). ds
KiIbKICHOTO BU3HAUCHHS iIMYHOIIOOYJTiHIB Y CHPOBATLi KPOBi OyB BUKOpHUCTaHUi MeTox imyHodepmeHnTHoro aHamizy (IDA). Bmict LIIK B cupo-
BaTLli KPOBi BU3HAYAIM HE(DEJTOMETPUYHUM METOAOM. Y KOMILIEKC iMyHOJIOTYHUX JAOC/IKEHb BXOAMIO BU3HAUCHHS MapaMeTpiB (harolurapHoi
akTuBHOCTI Helrpodinie, HCT-tect.

PesyabraTu. BusiBiieHi 1OCTOBiIpHI 3MiHM SIK MOKAa3HUKIB KJIITUHHOTO, TaK i TyMOPaJIbHOTO IMYHITETY Y BCiX Ipyrax IOCHIIKEHUX XBOPUX.
3MiHM KJIITMHHOTO iMyHiTeTy OUIbII BUpaxeHi B rpyIti ooctexyBanux BA + LIJI2T, ocob6auBo Bin3HaueHO 3HMXKeHHSs KibkocTi CD4 i CD22.
Y rpyni BA + O mano Miclie BupaxeHe 3HuxkeHHs Kiibkocti CD4. B 060x rpymax 3a3HavyeHi 3MiHU PO3BMBAJIUCS Ha TJIi JOCTOBIPHO 3HAUYy-
moi JimdoreHii. 3HaYHe 3HMXKEHHS BicOTKa (harouuTyYnX HEUTpoditiB tuie B rpyni XxBopux Ha BA + LII2T Takox MmiaTBepaXKye po3BU-
TOK BTOpUHHOTrO imyHonediuuty npu UA2T. ¥V Beix 3 rpynax BinzHaueHo mniaBuiieHHs nokasHukiB HCT-tecty, HailOiIb11 BUpaXxeHe B Tpyri
BA + O, 1m0 mo6iyHO BKa3ye Ha HEAOCTATHICTh (ParoLUTapHOi JIAHKHU.

BucHoBku. B pesynbraTi mpoBeneHUX KIiHiKO-iMyHOJOTIYHUX JOCTiIKEeHb ITOKa3aHo, 10 B OCHOBI KoMopbinHoro repebdiry BA 3 O ta LIZI2T
JIEXKUTH MPOTPECYIOUe XPOHIYHE 3aMaJeHHsI aBTOIMYHHOT'O XapakTepy. Y MallieHTIB 3 OEIHAHOIO MMATOJIOTIEO BiI3HAYAETbCS 3HUKEHHS PiBHS
KJIiTHH 3 T-XeanepHow aKTUBHICTIO i KOMIIEHCATOPHE 30UIbIIEHHST BMICTY IUTOTOKCUYHUX T-JIiM(OLIUTIB, 1110 MPU3BOAUTH A0 IUCOaTaHCy
KJIITUHHOI JIAHKM iMYHHOI CUCTEMU i 3HUXKEHHST iMyHOPETYJIITOPHOTO iHAeKCy. BusiBieHi 03HakKu BropuHHOTO iMyHoaediuuty npu bA i LII2T
(nediuuT KIITMHHOI i (harolMTapHOI JaHOK) He 3a0e3IeuyloTh HaJlIeXKHUI PiBeHb MaTOreHETUMYHMX IMyHOJIOTIUHMX peaklliii, 30KpemMa BUpO-
osienns IgE.

Kimouosi ciioBa: OpoHXxiasibHa acTMa, LIyKpOBUU AiaGeT 2-T0 TUITY, OXKUPIHHS, KIITUHHUNA IMYHITET.
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COCTOSAHUE MMMYHHOIO FOMEOCTASA Y BOJIbHbIX C KOMOPBEUAHbIM TEYEHWEM EPOHXWUAJIbHOW ACTMbI,
OXWPEHMA N CAXAPHOIO AWABETA 2-I0 TUMA

I'B. EpemeHko

Pesiome

Komopb6unHocts 6poHxuanbHoit actMbl (BA), caxapHoro auatera 2-ro tuna (CA2T) u oxupenusi (O) ocraeTcsl akKTyaJllbHOW TTPOOIEeMOit
COBPEMEHHOU MEIULIMHbI.

Ilennb: Mcciie10BaTh COCTOSIHUE KJIETOYHOTO, T'YMOPaJIbHOTO UMMYHUTETA, (hakTopoB Hecrielmduueckoii 3amutel ipu bA, C2T, O u ux co-
YeTaHUU.

Oowekr uccaenoanusi. O6cienoBano 269 nauneHToB ¢ BA, BbiesieHo 3 rpymiibl: mepBasi rpyra - 6oiabHble BA (n=61), BTOpas rpyrmma —
6onbhbie BA u C2T (n=94), Tpetbs rpynmna — GonbHble ¢ BA u O (n = 114).
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OPUTIHAJIbHI CTATTI

Martepuansl 1 MeToAbl HccaeaoBanusa. OmnpeneieHre KISTOYHOrO 3BeHa MMMYHUTETa MIPOBOIUIOCH C MCIMOJIb30BAaHUEM IPUTPOLIUTAPHBIX
JIMarHOCTUKYMOB «AHTU-CD». OnpeneneHue KonuuyecTBa cyornonynsunii T- 1 B-1uMbounMTOB MpOBOANIOCH € TOMOLIBIO PEaKLUKU PO3ET-
KooOpa3oBaHMsI ¢ dpuTpouuTaMu. OLEHKY Pe3yJbTaTOB MCCIIEIOBAaHUST TPOBOIWIN B CBETOBOM MUKPOCKOIE ¢ MMMEPCUOHHOM CHUCTEMOIA.
HWccnenoBaHne TyMOpaJbHOTO 3BeHAa MMMYHUTETA BKITIOYAJIO OTpeie/IeHNe KOTMYecTBa UMMYHOTJIOOYTMHOB A, M, G, aKkTMBHOCTH KOMILIE-
MEHTa, YPOBHS IUPKYIUPYIOINUX UMMYHHBIX KoMITiekcoB (LIVMK). [y KonmuecTBEeHHOTO OTpee/ieH!s] MMMYHOTTIOOY TMHOB B CHIBOPOTKE
KpOBU ObLT MCTONBb30BaH MeTon ummyHodepmenTtHoro ananusa (M®PA). Conepxanue LIMK B chiBopoTKe KpoBU ompenensiu Hederome-
TpUUyecKu. B KOMIIeKC MMMYHOIOTMYECKUX UCCAeOBaHUI BXOAUIIO OMpeAeeHre mapaMeTpoB (harounTapHoil aKTUBHOCTU HEUTPOGhUIIOB,
HCT-tecr.

Pesyabratel. OTMEUEHBI JOCTOBEPHbIC M3MEHEHUS MTOKa3aTeseil Kak KJIETOYHOro, TaK M T'yMOPAJIbHOTO UMMYHHUTETA Y BCeX TPYIIIT UcClie-
JIOBaHHBIX OOJIbHBIX. MI3MeHEeHUsI KJIEeTOUHOTO UMMYHHUTETa 0ojiee BbIpaxkeHbl B rpyrre oocienyeMmbix BA + CI2T, ocobeHHO OTMEeUeHO
cHmxkeHnue ypoBHst CD4 u CD22. B rpymrie BA + O uMmeno Mecto BbIpakeHHOE CHIDKeHMe KojmdectBa CD4. B obenx rpyrmnax yka3aHHbIE
M3MEHEHUsI Pa3BUBATUCH Ha (DOHE TOCTOBEPHO 3HAUMMON TMMQONeHnU. 3HAUNTeIbHOE TOIaBleHNe MPOIIeHTa (HaroUTUPYIOIIUX HEUTPO-
¢uno aumb B rpynne 6oabHbIX BA + CII2T TakXKe MOATBEpXAaeT pa3BUTUE BTOpUUHOro uMMyHozaeduunta npu CIA2T. Bo Bcex 3 rpyn-
rmax oTMe4yeHo rnossbilieHue nokasatenaeit HCT-tecra, Haubosiee BoipakeHHOE B rpyrine BA + O, 4To KOCBEHHO YKa3bIBaeT Ha HEIOCTATOY-
HOCTb (haroUTapHOTO 3BEHa.

BoiBoabl. B pesynbraTte pOBeNeHHBIX KIMHUKO-UMMYHOJIOTUIECKUX MCCIIEIOBAHMI TTOKA3aHO, YTO B OCHOBE KOMOPOWIHOTO TECUCHMSI
BA ¢ O u CJ2T nexuT mporpeccupymoliee XpOHNIECKOe BOCTIAJICHUE ayTOMMMYHHOTO XapakTepa. Y MalMeHTOB ¢ COUYETAHHOU IMaToJIO-
TMeil OTMeuaeTcss CHUXKEHME YPOBHS KJIETOK ¢ T-XelIrnmepHol aKTUBHOCTHIO M KOMIIEHCATOPHOE YBEJIWYEHME COAEPXKAHUS IUTOTOKCUYE-
ckux T-1uMdOUUTOB, YTO MPUBOIUT K AUCOATAHCY KJIETOUHOTO 3B€HA UMMYHHOI CUCTEMBbI M CHUXKEHUIO MMMYHODETYISITOPHOTO MHAEKCA.
BbIsiBJIeHHBIE TTPU3HAKK BTOpUYHOTro uMMyHoaeduiuTa npu bA u CA2T (aeduumT KIeTOYHOro U (haroluTapHOTo 3BEHbEB) He obecreun-
BalOT JIOJDKHBIN YPOBEHD MATOr€HETUYECKMX MMMYHOJOTMUYECKUX PeaKIUil, B YACTHOCTH BBIPaboTKy IgE.

KioueBbie ci1oBa: OpOHXMATbHAsI aCTMA, caXapHbIi AUadeT 2-To TUTIA, OXKUPEHUE, KICTOUHBI UMMYHUTET.
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