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Abstract

The aim of the study was to investigate the immunophenotypic
composition of inflammatory infiltrating cells in patients with microbial and true
skin eczema.

37 biopsy specimens of patients for microbial and true eczema were
examined by Immunohistochemistry method. The development of another form
of eczema may be due to defects in the focus of inflammation itself.
Consequently, it is unable to recruit distinct T-lymphocyte populations to the
inflammatory process (CD4+ lymphocytes-for parenchyma and CD 8+
lymphocytes-for microbial eczema). Patients with eczema have also been shown
to have decreased reactivity of some T-lymphocytes that circulate in the blood
and pass through the focus of inflammation. It adequately responds to the
signals of cell mediators of inflammation foci, cannot leave the vascular bed,
and outside it participates in the formation of a qualitative effective

inflammatory response.

"IkoHOMHUKA U coumyM' Ne2(141) 2026 www.iupr.ru



Keywords: immunohistochemistry, CD4+ lymphocytes, CD8+
lymphocytes.

Ka3zaxoea M.P., PhD,

Accucmenm kaghedpol
oepmamosenepoocuu u Kocmemosozuu Nel,
Tawkenmckuit 20cyoapcmeeHHblil
MeOUUUHCKUIL YHUBepCcumem,

Y36exkucman, 2. Taukenm

Caghapos X.X.,

Cmapwuit npenooasamensv Kagheopol

6HYMPEHHUX 00/1e3Hell,

Yupuukckuii punuan Tawkenmckozo
20Cy0apCmeéeHH020 MeOUYUHCKO20 YHUgepcumema,

Y30exkucman, 2. Yupuux

UMMYHOTI'HCTOXUMUYECKHUE UCCJEJOBAHUSA
MOPAKEHHOM KOXH Y HAIIUEHTOB C MUKPOBHOH 1
UCTUHHOM DK3EMOH

AHHOTAIIUS

[lenapro wccienoBaHusl SIBUJIOCH M3YYCHHE WUMMYHHO(PEHOTHITHYECKOTO
COCTaBa KJIETOK BOCTIAJIUTEIHLHOTO MH(MUIbTpaTa y MAMEHTOB ¢ MUKPOOHOH U
UCTUHHOW HK3eMOW KOXU. VIMMYHOTMCTOXMMHUYECKHUM METOJOM ObLIU
MCCIe0BaHbl 37 OMONICUIHBIX 00pa3IlOB MAIMEHTOB ¢ MUKPOOHOW U MCTHHHOU
sk3emMoil. Pa3Butue Tol winm MHOW (OPMBI 3K3EMBbI MOKET OBITH 00YCIIOBIEHO
nedexTaMu HEMOCPENICTBEHHO B odare BocmajeHusi. BcienctBue »Toro odar

BOCIIAJICHUA OKa3bIBaACTCs HECIIOCOOHBIM PCKPYTHUPOBATH Pa3JINYHBIC
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nonyJisnuu T-muM¢OIMTOB B BocanuTenbHbIN mporece (CD4+ mumdonutsr —
B mapenxume, CD8+ mumdonutsl — mpu MHKpOOHOU »3K3eme). Takke
YCTaHOBJIEHO, YTO Yy MAalUEHTOB C 3K3€MOW CHUYKEHA PEAKTUBHOCTh HEKOTOPBIX
T-muMpoUTOB, HMUPKYIUPYIOIMIMX B KPOBM U MPOXOASINIMX Yepe3 ouar
BocnasieHusi. OHM HEaJeKBATHO pEarupyroT Ha CHUTHAJbl  KJIETOYHBIX
MEIMATOPOB BOCHAJIEHUS, HE MOTYT MOKHMHYTh COCYIUCTOE PYyCJIO U 3a €ro
npenenaMyd y4acTBOBaTh B (DOPMHPOBAHUM TOJHOIICHHOTO U 3(()EKTUBHOTO
BOCHAJIUTEILHOTO OTBETA.

KiaroueBble cioBa: ummyHorucroxumusi, CD4+ mumdonurer, CD8+

UM OITUTHI.

Introduction

Considering the results of studies conducted on the immunological side of
the pathogenesis of eczema, many researchers are inclined to believe that a
malfunction of the immune system or its insufficiency is a central link in the
pathogenesis of the disease [11], endogenous factors are assumed (disorders of
the endocrine, nervous systems, genetic defects, etc.). d.), malfunction of the
immune system, affects the development of eczema through the immune system
[1].

Modern research leads us to the idea that the skin with its unique
immunologic properties, manifested in its ability to locally process both internal
and external antigenic signals, is the central point where imbalance or
insufficiency of the local immune system is manifested by the development of
pathologic processes with characteristic clinical manifestations [2]. At the same
time, the ratio of endogenous and exogenous factors in the development of
subsequent processes may be different [3].

The study of immunity in eczema by determining the degree of blood
cells involvement in the immune process is not a sufficiently complete

informative indicator, since the main immune processes are carried out directly
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in the skin, and hematologic indices in this case reflect only the general mood of
the body immune system [4].

The evaluation of the skin immune state, the most affected organ, should
be of great importance in understanding the etiology of the eczema process, the
results of which are interesting to compare with similar indicators in the
peripheral blood [5]. This approach to the study of the etiology of eczema will
allow not only to identify possible conditions for the development of its clinical
form variants, but also to determine the direction of corrective therapy of the
local immune system disturbed links [7].

The aim of the study was to investigate the immunophenotypic
composition of inflammatory infiltrating cells in patients with microbial and true
skin eczema.

Material and methods

Immunohistochemistry is a complex multi-step process, the result of
which is influenced by a variety of factors, both outside the
immunohistochemistry laboratory and within its walls. 37 biopsy specimens of
patients for microbial and true eczema were examined by
Immunohistochemistry method. Biopsy material was taken after the patient's
written consent. The biopsy contained the patient's blood. Monoclonal
antibodies CD3+, CD4+, CD8+, Cdla+ and CD22+ were used for testing.

Quantitative ratios of reactive cells were determined in serial continuous
sections. The number of epithelial cells and cells with characteristic expression
of marker antigens in the epidermal layer were counted. The change in the
quantitative distribution of reactive cells was judged by the change in
percentage.

Results and discussion

Based on review of data, it was found that out of 37 cases, 21 (56.8%)
patients were diagnosed with true eczema and 16 (43.2%) cases were diagnosed

with microbial eczema [10] (Figure 1).
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true eczema; 56,80%

Fig. 1. Ratio of the skin eczema.

37 studied patients were divided by age as follows. In the group with true
eczema, the age ratio was: young age (18-44 years) - n=11 (52.4%), middle age
(45-59 years) - n=6 (28.6%), elderly age (60-74 years) - n=3 (14.3%), old age
(75-90 years) - n=1 (4.8%), age of longevity (over 90 years) - n=0 (0 %). In the
group with microbial eczema, these ratios were as follows: young age (18-44
years) - n=7 (43.7%), middle age (45-59 years) - n=4 (25%), old age (60-74
years) - n=2 (12.5%), old age (75-90 years) - n=1 (6.25%), age of longevity
(over 90 years) - n=2 (12, 5 %) (Figure 2).
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Fig. 2. Skin eczema ratio by age.
The study included 9 (42.9%) men and 12 (57.14%) women with true
eczema; and 9 (56.25%) men and 7 (43.75%) women with microbial eczema

(Figure 3).

men B women

56,25%

42,90%

true eczema micribial eczema

Fig. 3. Skin eczema ratio by gender.
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In the dermal component of the affected skin of patients with microbial
eczema, histopathological changes are observed in most cases:

- smoothing of the papillae;

- upper dermal edema;

- blood vessel dilation and vessel rupture, emphasized by the formation of
a strong perivascular infiltrate of mononuclear cells.

In the epidermis, uneven thickness of the epithelial layer was associated
with localized pronounced spongiosis, where infiltration and accumulation of
mononuclear cells were observed.

Scattered CD3+ lymphocytes were observed in the papillary and reticular
layers of the dermis and were localized mainly at the border with the epidermis;
CD3+ lymphocytes were rarely observed in the epidermis, except in spongy

lesions, where they tended to infiltrate loose epithelial layers (Tab. 1).

Table 1
Number of inflammatory infiltrate in the dermis distributed in the

perivascular area

(o)

CD3+- lymphocytes 66.1£1.3%
CD4+- lymphocytes 47.1£1.9%
CD8+- lymphocytes 13.1£0.9%
CD4/ CD8 1.4%
CDla+- lymphocytes 13.5+1,4 %
CD22+- lymphocytes 11.3+0.9%
HLA-DR 51.442.9 %

CD4+ lymphocytes were observed as single cells in the reticular layer of

the dermis and at the border with the epidermis, CD4+ cells tended to infiltrate
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the basal part of the epithelium, especially where there were pronounced
trabecular processes. Very rarely, CD4+ lymphocytes were observed in the
thickness of the epidermis between epithelial cells.

CD8+ lymphocytes were localized predominantly in the perivascular
infiltrate; Like CD4+ lymphocytes, CD8+ lymphocytes tended to migrate to the
subepithelial region and invaded the epithelium at the site of trabecular
formation. CD8+ lymphocytes were rarely found in the deeper epithelial layers.

Outside the infiltrate, CD1a+ cells tended to accumulate in subepithelial
areas, mainly adjacent to trabeculae. This type of CD1a+ cells was characterized
by a direct reaction in the cytoplasm rather than in the periphery, with an
accentuated oval cell nucleus and a well-defined contour. Dendritic structures
were observed in these cells, branching in different directions along the
intercellular spaces.

51.4+£2.9% of all skin cells from patients with true eczema expressed
HLA-DR antigens on the cell surface or in the cytoplasm. Both lymphoid and
endothelial cells showed HLA-DR+ expression activity, highlighting the dermal
vasculature. Individual HLA-DR+ cells were scattered in the edematous friable
stroma and were irregularly shaped. They had a dendritic structure and were
characterized by relatively large nuclei.

In the epidermis, CD22+ cells accounted for 17.4+2.4% of cells in the
entire epithelial layer. These cells were distributed throughout the epithelial
layer, with a tendency to predominate in the basal sections. CD22+ cells (B-
lymphocytes) were found in a single number both in the deep dermis and in its
reticular section, constituting such a small proportion in the investigated
inflammatory infiltrates that they cannot be taken into account.

The formation of inflammatory infiltrates distributed around vessels and
vascular slits was observed in the dermal part of the affected skin of patients
with microbial eczema.

The following were observed in the epidermis:
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- foci of spongiosis;

- expansion of intercellular gaps;

- formation of bubble elements.

CD3+ lymphocytes made up the bulk of the inflammatory infiltrates
(73.4+1.2%), which were predominantly distributed around the vessels. Focal
accumulations were also observed in the upper dermis, in areas of pronounced
spongiosis, into which CD3+ cells tended to invade. In the epidermis, CD3+
cells were found mainly as single cells embedded between keratinocytes.
However, in areas of spongiosis and vesicular elements, CD3+ cells were
observed in small groups.

CD4+ lymphocytes made up for 46.2+1.8% of inflammatory infiltrates
cells. CD4+-lymphocytes were distributed as single cells in the upper dermis,
mainly along the border with the epidermis, between the cells of the basal
section of the epithelial layer. Cell infiltration was also noted in places of
dystrophic changes of the epithelium.

CD8+ lymphocytes constituted a rather small proportion of inflammatory
infiltrates (9.03+0.81%.) CD8+ cells were consistently observed in the basal
parts of the epidermis. However, they were not noted in its upper parts even
under conditions of spongiosis or the formation of vesicular elements. The
CD4+/ CD8+- lymphocyte ratio index was noted to be 3.7.

CDla+ cells made up 7.3+0.4% of dermal cells. The cells had a diverse
configuration, characterized by a large nucleus, reactogenic cytoplasm. In the
loose dermis, out of connection with the vessel, the cells manifested themselves
as cytoplasmic outgrowths, and near the vessels they had a rounded shape.

In the epidermis, CDlat+ cells accounted for 19.3+2.6%. HLA-DR+
antigen was expressed in 65.3£2.6%. HLA-DR+ cells had different
morphological properties:

- cells of the lymphocytic type, represented by a nucleus and a scanty rim

of cytoplasm;
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- cells with signs of macrophages;

- cells that form the lining of blood vessels - endothelial cells.

In the epidermis of patients with microbial eczema, HLA-DR+ cells
accounted for 2.7£1.3% and had clear dendritic structures typical for
Langerhans cells.

The distribution of cells in the epidermis was uneven. At the sites of
spongiosis, simplification of cellular structures was observed in HLA-DR+
cells: the cells had shortened outgrowths and acquired a more rounded shape
with a simplified surface. Cells with features of keratinocytes, also exhibiting
HLA-DR+ positivity, were clustered around individual HLA-DR+ cells. B-
lymphocytes (CD22+) were observed in sporadic numbers in both the upper and
lower dermis.

If we compare the number of CD1a+ cells in the dermis in microbial and
true eczema, the lower number of CDla+ cells in microbial eczema is
noteworthy. On the contrary, a high level of CDla-positive cells in the dermal
part of the skin may indicate an intensive transit of Langerhans cells from the
epidermis to the regional lymph node.

Comparing the data for the different forms of eczema, it should be noted
that the number of cells expressing HLA-DR was higher in microbial eczema
than in true eczema. The noted changes in the expression of CDla+ and HLA-
DR indicate the intensity of the inflammatory process and reflect the features of
each form of eczema.

Analysis of changes in the lymphocytic component of immunity in
various forms of eczema shows that each form is characterized by its own
individual immunophenotypic profile. First of all, it should be noted that B-
lymphocytes practically did not participate in the eczematous process. Their
content in inflammatory infiltrates of the dermis was so low that this type of

lymphocytes could not be taken into account. This observation confirms the data
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of studies, which also indicate the predominant participation of only T-
lymphocytes in the formation of inflammatory focus in contact dermatitis.

In this study, it is noteworthy that the accumulation of CD3+-lymphocytes
dominated the formation of the inflammatory process. CD3+-lymphocytes were
the main cellular component in inflammatory infiltrates of the dermis, and their
proportion in the formation of infiltrates was approximately the same in all
forms of eczema. The results of this study coincide with the data of studies,
which found that in conditions of contact dermatitis 80% of the cellular
composition of dermal infiltrates have been formed at the expense of CD3+-
lymphocytes. The data according to which 97% of cells isolated from
eczematous inflammatory infiltrates were CD3+-lymphocytes are close in
significance.

When comparing the groups of patients with microbial and true
eczema, 1t turned out that microbial eczema had its own individual
characteristics, which were clearly manifested when comparing the percentages
of CD4+ and CD8+ cells. It follows from the analysis that the development of
the process of microbial eczema was associated with a decrease in the number of
CD8+-lymphocytes, and the formation and development of true eczema with a
decrease in the number of CD4+-lymphocytes [9].

Conclusion

The above specificity of each form of eczema can be related to two
findings:

It can be assumed that there is a decrease in the reactogenic properties of a
certain part of T-lymphocytes circulating in the blood and transiting the site of
inflammation and their inability to adequately respond to the signal of cellular
mediators of the site of inflammation [8], to leave the vascular bed, beyond
which to participate in the formation of qualitatively efficient inflammatory
reaction. This defectiveness of a certain subpopulation of T-lymphocytes should

manifest itself in a violation of the quality of the inflammatory process, which
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acquires the specific features of microbial eczema (defect of CDS8+
lymphocytes) or true eczema (defectiveness of CD4+ lymphocytes).

The development of a certain form of eczema may be associated with a
defective focus of inflammation itself, which is unable to attract a certain
population of T-lymphocytes (CD4+ lymphocytes for true eczema and CD8+
lymphocytes for microbial eczema) to participate in the inflammatory process.
In terms of the assumptions made, it is of interest to compare changes in each of
the forms of eczema in the ratios of the T-lymphocyte population observed in
the skin with changes in the ratios of T-lymphocytes in the blood.
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