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Abstract The purpose of the study was to study the genogeographic profile of the population on the antigenic
composition of erythrocytes. In the blood samples of donors in the city of Tashkent, diagnostics of allogeneic immunization
of the population and the determination of anti-erythrocyte antibodies were carried out. It has been established that the
distribution by clinical important antigens of the "Rh-Hr" system among the donors of the city of Tashkent, which
corresponded to similar indicators among Europeans. It is necessary to immunophenotype donors and recipients not only for

antigens A, B and D, but also for antigens C, C, E, e.
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1. Introduction

Allogeneic immunization resulting from the transfusion
of erythrocytes carrying transfusion dangerous antigens on
their surface are the main cause of posttransfusion disease
(PTD) and hemolytic disease of the newborn (HDN) [17].
Erroneous conclusion about the presence or absence of
antigens and antibodies in donors and recipients can lead to
the development of post-transfusion disease (PTD) of
hemolytic type [1-3,8,9,14,15]. Maternal antibodies, which
easily cross the placental barrier and enter the fetal
bloodstream, are of key importance in the development of
hemolytic disease of the newborn (HDN). The degree of
development of fetal erythrocyte hemolysis depends on
the specificity of antibodies. Despite the achievements
in perinatal diagnostics, in particular, in prevention and
treatment, it is not possible to completely prevent morbidity
and mortality of children from hemolytic disease.
Immunohematological studies in the mother help to predict
the possibility of development and severity of hemolytic
disease, to optimize the hemotransfusion therapy of
newborns, as well as to carry out the selection of blood
components for women [2,3,8,18,19,28].
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Scientific researchers know about 38 group antigenic
systems, including more than 500 erythrocyte antigens that
can be identified using specific antisera. The combination
of group antigens individually for each person [12]. The
frequency of blood groups among representatives of
different races and ethnic groups varies, which is believed
to be a consequence of the genogeographic adaptation to
one or another ecosystem in the process of evolution
[6,7,10,21,28].

In our republic, only 6 antigens are determined by two
systems - ABO and Rhesus, and screening of immune
antibodies is carried out in blood service institutions and
health care facilities (MPI), but the absence of a "panel of
standard erythrocytes" does not allow to determine the
specificity of detected antibodies [25].

According to the literature data (S.I. Donskov, T.V.
Gaponova, 2013) such an approach to determining blood
groups can ensure the safety of blood transfusion by no
more than 80% [4,5,11]. Other antigens, such as E, e, C, K,
K, C%, etc., which are not associated with the danger of
transfusions, are not determined by the blood service.
However, according to WHO recommendations (2005),
blood transfusion should be carried out after determining at
least 10 transfusion-dangerous antigens.

2. Main Body

2.1. The Purpose of Our Research
Study of the genogeographic profile of the population on
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the antigenic composition of erythrocytes.

2.2. Material and Methods of Study

This study involved 320 conditionally healthy donors
surveyed on the basis of the Republican Center for Blood
Transfusion and on the basis of the clinical diagnostic
department of the Scientific-Research Institute of
Hematology and Blood Transfusion of the MH RUz.

The material for the study was whole blood, red blood cell
mass, plasma, blood serum from donors in Tashkent.

The following research methods were used: isoserological
methods, using monoclonal reagents of different specificity,
determination of anti-erythrocyte antibodies using
antiglobulin serum and conglutination method, using 33%
polyglucin solution.

The method of diagnosing alloimmunization of the
population was carried out using monoclonal reagents of
different  specificity and the determination of
anti-erythrocyte antibodies using antiglobulin serum and
conglutination using a 33% polyglucin solution. Transfusion
erythrocyte erythrocyte antigens from the Rhesus, Kell and
Kidd systems were determined using monoclonal antibodies,
which are produced by in vitro hybridoma cell lines [16,20].

Statistical data processing was performed using Microsoft
Excel 2007.

2.3. Results of the Study

A donor test for the presence of incomplete immune
antibodies using a 33% polyglucin and in an indirect
Coombs test showed the following results: of 7878 antibody
donors were detected in 19 serum samples. The titer of
incomplete forms of immune antibodies ranged from 1: 2 to
1:128.

Serum samples that yielded positive results in the
determination of antibodies can contain both “pure” anti-D
antibodies and simultaneously antibodies to several antigens:
anti-C + D + E and others.

To determine the specificity of antibodies, a special study
of serum with a set of standard erythrocytes, including the
rare ccDee, Ccddee, ccddEe, ccddee groups, including both
containing and not containing Kell (K) and Duffy (Fy)
antigens, is necessary.

To determine the specificity of the antibody was carried
out to develop a panel of standard erythrocytes. A total of 21
samples of erythrocyte O (1) blood group donors were
selected and immunotyped (of which 20 are Rh-positive, 1 is
Rh-negative, 1 is Kell-positive, 1 is CW-positive). Compiled
electronic file of typed donors in alphabetical order. The
results of the distribution of phenotypes of the "Rh-Hr"
system among the donors of the city of Tashkent are given in
the following table 1.

The results of the analysis showed that the most common
among donors in Tashkent is the CcDee phenotype. The
frequency of occurrence of the Rhesus antigens detected
by us was as follows: C-71.56%, s-76.25%, E-43.13%,
e-91.56%. In general, the prevalence rates of the above

antigens were close to those of the Europeans, who
according to Umnova M. (1989) data were: C-70%, E-30%,
c-85%, e-97%. The combination of group antigens is
individual for each person, and the frequency of occurrence
of blood groups among representatives of different races and
ethnic groups is not the same, which is a consequence of the
genogeographic adaptation to one or another ecosystem
during the evolution process.

Table 1. Frequencies of distribution of phenotypes of the Rh-Hr system
among donors in Tashkent

Ne Phenotype Number of donors
abs %

1 CCDEE 3 0.3
2 ccDee 14 238
3 CCDee 69 o156
4 CcDee 36 2688
5 CcDEe 66 2063
6 ccDEE 18 563
’ CcDEE 4 s
8 ccDEe 42 13,13
9 CCDEe 3 0.93
10 ccddee 12 275
1 CcddEe 1 0aL
12 ccddEE 1 03t
13 Ccddee 1 03l

The rhesus system is one of the most polymorphic
antigenic systems of human erythrocytes, includes about 50
serological distinguishable antigens, not counting weak,
transitional and partial forms. Being structural proteins of the
erythrocyte membrane, the antigens of the "Rh-Hr" system
are involved in the metabolic processes of the cell and the
gas transport function of the body, and their absence may be
accompanied by an irregular form of erythrocytes and an
increased tendency of the body to hemolysis and anemia.

The formation of Rh antigens is encoded by three pairs of
allelic genes D-d, E-e, C-c, while it should be noted that the
existence of antigen d, the antithetic partner of antigen D, is
supposed to be empirically.

Rhesus erythrocyte affiliation is determined by the
presence in the phenotype of the Rho (D) antigen: people
whose erythrocytes do not contain the antigen D are
considered Rh-negative.

A different approach is used in assessing the Rhesus
accessories of donors: the donor is considered Rh negative
only if there are no D, E, C antigens on its erythrocytes; if the
donor contains one of the three listed antigens, it is counted
as a Rh-positive donor.

This separation of donors eliminates the possibility of
sensitization of the recipient during transfusion of blood
components and thereby reduces the risk of post-transfusion
complications. Antigens C and E are rarely present
separately.

Persons having only antigen C are found in 2.14%; antigen
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E - 0.27%; the combination of C and E in 0.08% of cases. In
more than 95% of cases, these antigens are presented in
combination with antigen D.

In addition to well-defined antigens, the "rhesus" system
includes options under which the antigens are expressed
weakly, or not at all are produced.

D" antigen, which is a variant of antigen D (the differences
between antigens D and D"are quantitative, not qualitative),
has the greatest clinical significance and is found in 1.5% of
cases among positive individuals. D" is immunogenic for
Rh-negative individuals, so donors who have D" identified
are classified as Rh-positive, and recipients as Rh-negative.

If clinically significant Rhesus antigens are taken into
account when transfusing erythrocyte-containing media, the
risk of post-transfusion complications can be reduced by
98%. Current safety requirements for blood transfusions
include the use of components identical or compatible with
the main antigens.

The obtained information will help the attending
physicians to orient in the selection of compatible
donor-recipient pairs, reduce post-transfusion complications,
and blood service specialists to regulate the production of the
necessary blood-transfusion components and improve the
blood immunohematological safety.

At present, in the republic, the group identity of a person is
determined by the “ABO” system, denoting 0 (I), A (II), B
(1), AB (IV) and Rh-Rh + (Rh-positive) and Rh- (rhesus
negative). At the same time, the modern transfusiological
doctrine declares identical blood transfusions for ABO,
Rh-Hr and K. This means that erythrocytes transfused to the
recipient should not contain ABO-system factors and Rhesus
system factors (D, C, E, C, e) absent from the recipient [25].

At the same time, the erythrocytes of the donor should not
contain antigen K.

The international standard for blood transfusion provides
for a registry of typed donors in the blood service institutions,
and a registry of typed patients in hospitals, but unfortunately,
it has not yet been introduced into the practice of hospitals in
the country.

An analysis of post-transfusion complications in the
country recently confirms this statistics, and indicates
the need for in-depth iso-serological studies on
transfusion-dangerous  erythrocyte ~ minor  antigens
[20,23,24,26,27]. The solution of this technical problem will
ensure the prevention of possible post-transfusion
complications and disability associated with the transfusion
of incompatible blood components and the early diagnosis
and prevention of hemolytic disease of the newborn.

3. Conclusions

Among the donors in Tashkent, the distribution of the
clinically important antigens of the Rh-Hr system (except for
antigen D) corresponds to similar indicators in Europeans.

To prevent the development of post-transfusion disease, it
is necessary to immunophenotype donors and recipients not
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only for antigens A, B and D, but also for antigens C, C, E, E.

The obtained data will help the attending physicians to
orient in the selection of compatible donor-recipient pairs,
reduce the risk of post-transfusion disease (PTD), and blood
service specialists to regulate the production of the necessary
blood-transfusion components and improve the blood
immunohematological safety.
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