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ABSTRACT

In Yakutia, the contribution of GJB2 mutations to the etiology of hereditary deafness is 48.8% and is one of the highest in Asia, due to a sig-
nificant accumulation of the mutation of the splice site c.-23+1G>A in the GJB2 gene due to the founder effect in the Yakut population (“age” of
mutation ~ 800 years). The results of scientific research in the field of genetic forms of deafness are actively introduced into practice in the form of
various test systems of routine DNA diagnostics. However, the bioethical, social and psychological problems arising from the application of these
genetic technologies are less well understood than the molecular genetic aspects of deafness. We conducted a questionnaire and a selection of
buccal epithelium of 241 people, whose mean age is 21, in order to analyze their opinion on the potential risk of a deaf child’s birth and conduct
genetic testing for the presence of the mutation c.-23+1G>Ain the GJB2 gene. The frequency of heterozygous carriage of the mutation ¢.-23+1G>A
of the GJB2 gene among hearing young people (n = 241) in the Yakut population was 10.8%, which is comparable to the previously obtained data.
Analysis of data from the questionnaire with genotypes shows that there are no statistically significant differences in the respondents’ responses
(p>0.05). As a result of the questionnaire, it is shown that most young hearing people think that deafness can be a hereditary disease (62.6%).
Most young people assume the possibility of birth of a deaf child from hearing parents (81.33%), but only 2.49% of respondents agree with this risk.
Such an answer can be explained by the protective internals of the psyche, when a person assumes the existence of the same risk of the birth of
a deaf child in all people, but denies such a possibility in himself.

Keywords: opinion of young people, GJB2 gene, c.-23+1G>A mutation, frequency of heterozygous carrier.

Introduction. In recent years, in con-
nection with the expansion of the pos-

* - Equivalent contribution of authors

sibilities of DNA testing, much attention
has been paid to the molecular genetic
causes of hereditary forms of deafness.
However, at the same time, in many

regions of the world, the bioethical and
social aspects of this disease remain in-
sufficiently studied. At present, genetic
technologies are ahead of the informa-




tion space, as a result of which there is
no formed opinion in Russian society in
relation to the heavy moral and ethical
issues that entail genetic technologies.
Work in this direction was carried out in
the United States and a number of Eu-
ropean countries [5,6,9], in Russia such
studies are practically absent.

Earlier in the Republic of Sakha (Ya-
kutia), the main cause of congenital deaf-
ness was identified, which is caused by
the mutation c.-23+1G>A in the gene
GJB2 [3]. In the Yakut population, this
mutation occurs with an extremely high
incidence of heterozygous carriage
(10%) [3]. In Yakutia, the contribution of
GJB2 mutations to the etiology of heredi-
tary deafness is 48.8% and is one of the
highest in Asia, due to a significant ac-
cumulation of the mutation of the splice
site c.-23+1G>Ain the GJB2 gene due to
the founder effect in the Yakut population
(“age” of mutation ~ 800 years) [3,4,11].
The results of scientific research in the
field of genetic forms of deafness are ac-
tively introduced into practice in the form
of various test systems of routine DNA di-
agnostics. However, the bioethical, social
and psychological problems arising from
the application of these genetic technolo-
gies are less well understood than the
molecular genetic aspects of deafness.

In clinical practice, 90% to 95% of
deaf children are born in hearing families
[7,10]. An analysis of the voices of hear-
ing parents about the possible causes
of hearing loss in their child indicates
that the majority of hearing respondents
in Yakutia (86.1%), Tuva (73.8%) and
Bashkortostan (76.2%) do not consider
hearing loss in a child hereditary [1, 8].
If we take into account this opinion of the
parents, then the hearing loss in their
children in 73.8-86.1% of cases is due ei-
ther to environmental factors or the cause
remains unknown [1.8]. At the same time
among respondents who participated in
the survey, there is a tendency to deny
the hereditary nature of the disease in
the absence of deaf relatives in the fam-
ily [1,8]. In this context, the analysis of
the opinion of young people about the
hypothetical risk of the birth of a deaf
child is important from the point of view of
forming a reference group of individuals,
who for the most part did not face similar
moral and ethical problems [1].

The aim of this work is to analyze the
opinion of young people about the hypo-
thetical risk of a deaf child’s birth.

Materials and methods. We con-
ducted a questionnaire and a selection
of buccal epithelium in students of the
Federal State Autonomous Educational

Institution of Higher Education “North-
Eastern Federal University named after
M.K. Ammosov “. A total of 241 people
took part in the questionnaires, who were
students. Of these, 44% were men and
56% women, the average age of partici-
pants was 21 years. The urban popula-
tion was 24%, rural - 74%, did not specify
the place of residence / birth - 2%. All the
respondents were Yakuts (Table 1).

Questions in the questionnaires were
closed alternatives with a choice of one
answer option. By completeness of cov-
erage, the questionnaire is selective,
conducted among hearing people. By
type of contact with respondents - full-
time. According to the number of respon-
dents, there is an auditor, that is, the si-
multaneous filling in of questionnaires by
a group of people gathered in the same
room in accordance with the rules of a
selective procedure. Surveys foreseen
by the scope of this research work were
carried out after informed written consent
of the participants or their parents. The
research work was approved by the lo-
cal committee on biomedical ethics under
the YSC of the Commission in 2014 (Ya-
kutsk, minutes No. 41 of November 12,
2014).

Isolation of DNA from the buccal epi-
thelium was carried out by phenol-chlo-
roform extraction. Amplification of frag-
ments of the GJB2 gene, including exon
1 with 5-CCGGGAAGCTCTGAGGAC-3
‘and 5-GCAACCGCTCTGGGTCTC-3’
primers and exon 2 with 5-TCG-
GCCCCAGTGGTACAG-3 ‘and
5-CTGGGCAATGCGTTAAACTGG-3’
primers of the GJB2 gene with flanking
regions was performed by PCR. The veri-
fication of the amplificate on electropho-
resis was carried out in a 2.5% agarose
gel and stained with ethidium bromide
for 25 minutes. When detecting the mu-
tation of c.-23+1G>A in the GJB2 gene,
we amplified exon 1 of this gene with an
intron portion containing a polymorphic
restriction site (restriction site - GGTGA
(N) 8/7). To do this, the amified sample
with restriction enzyme and buffer was
placed in a thermostat for 12 hours at 37
[1 and the next day electrophoresis of the
amplifications was performed.

Results and discussion

In this paper, we consider three ques-
tions related to the purpose of the study.
The first question: “Do you think deaf-
ness is a hereditary disease?” Respon-
dents answer: “Yes” or “No”. The second
question: “Do you think there is a chance
of giving birth to a deaf child from hearing
parents?”. Respondents answer: “Yes” or
“No”. The third question: “Do you have
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Data of interviewed young hearing

respondents
Zlo:uzn4g1§1earmg people Number | %
Gender
Male 106  |43.98
Female 135 56.02
Place of residence
Urban 57 23.65
Rural 178 73.86
No response 6 2.49
Nationality
Yakut [ 241 ] 100

Average age — 21

a chance to give birth to a deaf child?”.
Respondents answer: “Yes”, “No” or “l do
not know.”

We correlated the respondents’ an-
swers about the hypothetical risk of a
deaf child’s birth with their real risks, by
testing their presence of the mutation c.-
23+1G>A of the GJB2 gene, since this
mutation among the Yakuts is the most
common [11]. The frequency of heterozy-
gous carrier mutation c.-23+1G>A of the
GJB2 gene among hearing young people
(n = 241) in the Yakut population was
10.8% (Table 2).

To the question “What do you think,
deafness is a hereditary disease?” More
than half of the respondents (62.66%)
answered “Yes” and 37.34% do not agree
with this (Fig. 1 - A). When comparing re-
sponses to genotyping data, there were
no significant differences in respondents’
answers. Thus, heterozygous carriers of
the mutation c¢.-23+1G>A of the GJB2
gene are larger (76.92%) in the group
of respondents who agree that deafness
is a hereditary disease, and in a group
of those who disagree with this hetero-
zygous carriers of this mutation, 23.08%
(Fig. 1-B).

To the question “Do you think there
is a probability of giving birth to a deaf
child from hearing parents?” The majority
(81.33%) consider that hearing parents
have such a probability, 17.43% exclude
such a possibility and 1.24% did not re-
spond to this question (Fig. 2 - A). In the
group of respondents who agree with
this probability, heterozygous carriers
are larger (88.46%) than in the opposite
group (7.69%) (Fig. 2 - B).

To the question “Is there a probability of

Table 2

The frequency of heterozygous carriers
of mutation c.-23+1G>A in the gene GJB2

Number %

(n=241) °
[wt]; c.[-23+1G>A] 26 10.79
[wt];[wt] 215 89.21
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a deaf child’s birth?” More than half of the
respondents (66.8%) do not know what
to answer, they exclude this probability of
29.88% and only 2.49% of respondents
agree with this (Fig. 3 - A). When corre-
lating responses with genotypes, it turns
out that heterozygous carriers are larger
in the group of respondents who do not
know whether they have a probability of
giving birth to a deaf child (80.77%), less
in a group that do not agree with such
a probability (19.23%) and in a group,
which agreed with this heterozygous car-
riers was not (Fig. 3 - B).

The carrier frequency of the mutation
c.-23+1G>A of the GJB2 gene among
hearing young people (n = 241) in the
Yakut population was 10.8% (Table 2),
which is comparable to earlier data. Ear-
lier in Yakutia, the carrier frequency of
mutation c.-23+1G>A, in a population
sample of Yakuts of 350 people, was
10.2% [3, 11].

Most young hearing people think that
deafness can be a hereditary disease
(62.6%) (Fig. 1). In a study conducted
among deaf adults and hearing parents
of deaf children [1,8], it is shown that
these groups think the opposite. That
is, most deaf adults (84%) and hearing
parents of deaf children (78%) think that
their deafness or deafness of their child
is a non-hereditary disease [1,8]. The
general tendency in denying the heredi-
tary nature of the disease in the study
groups is attributed to the respondents’
low awareness of the genetic causes of
deafness and psycho-emotional reasons
- “unwillingness to be guilty of deafness
of the child” [1,8]. Consent that deaf-
ness can be a hereditary disease among
young hearing people may indicate that
this group of respondents underesti-
mates the importance of this issue, and
is ready to agree with such an abstract
statement (that deafness is a hereditary
disease). On the contrary, people with
hearing loss or having a deaf child / deaf
relatives (faced with this problem) are
more likely to deny the hereditary nature
of hearing loss (78-84%) [8].

It is interesting that most of the young
respondents interviewed believe that
hearing parents may have a deaf child
(81.33%) (Fig. 2), but only 2.49% (Fig. 3)
of the respondents agree with this risk.
Such a response can also be explained
by the protective internals of the psyche,
when a person assumes the existence of
the same risk of the birth of a deaf child
in all people, but denies such a possibility
in himself.

Analysis of the data from the question-
naire with GJB2 genotypes shows that
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Fig.1. Answers to the question: «What do you think, deafness is a hereditary disease?»: A - the
general distribution of answers; B - the answers of young people in relation to their genotypes.

1y
81,33
80

60

40
2 17,43

m -
0

Yes No

No response

¥¥,40
80.47

18.6
7.69
: 3.85 093
0 | —-—
Yes No
W [wi]ic [23+1G=A] W [wi] fwi]

No response

Fig.2. Answers to the question: «ls it possible to give birth to a deaf child from hearing parents?»:
A - the general distribution of answers; B - the answers of young people in relation to their

genotypes.

b, 66.8

30

20

10 249 0.83
0 — -

Don't know

No response

80,77
65.12

40 31.16
19 03

0 093

Yes Dont know
[-23+1G=A]  m [wi]fwi]

No response

u[wt]:c

Fig.3. Answers to the question: «Do you have a chance to give birth to a deaf child?»: A - the
general distribution of answers; B - the answers of young people in relation to their genotypes.

there are no statistically significant dif-
ferences in the respondents’ responses
(p>0.05). However, heterozygous car-
riers of the mutation ¢.-23+1G>A in the
GJB2 gene are more likely (79%) than
people without this mutation (60%),
agree that deafness is a hereditary dis-
ease (Fig. 1-B). To question number 2,
“Do you think there is a probability of
giving birth to a deaf child from hearing
parents?” Heterozygous carriers of muta-
tion c.-23+1G>A are half as rare (7.6%)
than people without this mutation (18,
6%) answer “no” (Fig. 2-B). In addition,
heterozygous carriers of the mutation
c.-23+1G>A are uncertain in answering
the question about the probability of pro-
ducing a deaf child in themselves (Fig.
3-B). Such an answer can be explained
by the presence of close or distant deaf
/ hard-of-hearing relatives, and thus car-
riers of the mutation c.-23+1G>A in the
gene GJB2 assume these risks in them-
selves. Perhaps, statistical results can be
achieved by increasing the sample, and
then this trend can be statistically con-
firmed.

Conclusion. Most young people think
that a deaf child may be born to hear-
ing parents (81.33%), but only 2.49%
of respondents agree with this risk. In
heterozygous carriers of the mutation

c.-23+1G>A in the gene GJB2, there is
a tendency to assume the hereditary na-
ture of deafness more often than in peo-
ple without this mutation.
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S.S. Sleptsova, N.M. Gogolev, O.M. Zamorshchikova
ANALYSIS OF THE INFECTIOUS SERVICE

IN THE REPUBLIC OF SAKHA (YAKUTIA)

ABSTRACT

The main results of the infectious service were analyzed for the study of its state in the Republic of Sakha (Yakutia) during 2000-2017. Also there
were given comparative characteristics with analogical indicators in the Russian Federation. According to results of 2017, the growth of morbidity
in 12 infections was recorded in the Republic. Due to persisting unfavorable situation, the problem of realization of medical service to infectious
patients demands to take system arrangements on deficit reduction of infectious diseases’ specialists and infectious beds in hospitals; to increase
financing of current medical care in the Republic of Sakha (Yakutia).

Keywords: infectious service, morbidity, infectious diseases, personnel, the death rate from infectious diseases.

Introduction

The epidemiological situation is inten-
sive in the Republic of Sakha (Yakutia).
The spread of the human immunodefi-
ciency virus among the population and
an increase in the cumulative number
of infected and sick people are continu-

ing; tuberculosis indicators have a steady
downward trend. However, comparing
with the average of Russian indicators,
they continue to keep a sufficiently high
level. The incidence of acute respiratory
viral infections in the Republic of Sakha
(Yakutia) is higher than the incidence rate

in the Russian Federation by 45%, in the
Far Eastern Federal District by 50%. Last
two years expansion of the incidence of
whooping cough and enterovirus infec-
tion is noted in the Republic, which is
connected with contiguous cyclical rise in
the incidence rate. In 2017, the incidence



