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It should be recognized the significant impact of SARS CoV2-2019 not
only on the development of healthcare, but also on the welfare and social
protection of the world population [11]. By September 2022 the number of
infected exceeded 612 million, meanwhile the number of deaths amounted to
more than 6 million [12].

Note that until 2002 human coronaviruses were regarded as seasonal
acute respiratory viral infections not causing serious complications.

The earliest identified cases of the disease have been found in Guangdong
Province since November 2002. The disease is currently referred to as severe
acute respiratory syndrome (SARS) with mortality at the level of 11%, caused
by coronavirus infection. SARS CoV was later placed in the genus Betaco-
ronavirus, (subgenius Sarbecovirus) [4].

Afterwards, in the Middle East (Saudi Arabia, Oman) with the
subsequent drifts among with otherwise countries, began to record the cases of
severe respiratory disease with mortality of 30% [4],which has been named
Middle East respiratory syndrome coronavirus under the genus Betacoro-
navirus, (subgenius Merbecovirus) [11].

As far as the last reported outbreaks of the respiratory disease were
caused by unknown coronavirus (at the end of November, 2019, city Wuhan,
Hubei Province) which was later named COVID-19 (Coronavirus infectious
disease) [4, 15].

The first case of COVID-19 infection was confirmed on March 1, 2020 in
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the Republic of Armenia in a citizen of Armenia who arrived from Iran, which
led to the declaration of a state of emergency by the government of the country.

It should be emphasized that the dynamics of the incidence of COVID-19
infection has been characterized by fluctuations with periods of ups and downs
in Armenia as well as in other countries. It should be pointed out that as of
September 20, 2022, 443785 cases of COVID-19 infection were recorded, while
the total number of deaths were amounted to 8691 cases [1, 19].

As is known, coronaviruses stimulate humeral and cellular immune
responses. Similar to the other viral infections, they generate typical dynamics
of IgM and IgG production. In addition, immunoglobulin M antibodies (IgM),
appearing earlier, produced by immune system in response to SARS CoV-2
infection, are detected within 1-2 weeks since contact with causative agents.
However, general period of the potential detection of IgM primarily ranges at
least 2-3 months when IgM antibodies are gradually replaced by 1gG antibodies.

Nevertheless, detection of IgM indicating the recent infection with SARS
CoV-2, cannot be basis for diagnostic reports, since the level of antibodies and
dynamics of antibodies response can vary individually.

It is considered that immunoglobulin G (IgG) began to generate within
21-28 days after the exposure to the virus. Their levels grow slowly meanwhile
it can persist for quite a long time, sometimes several years. By the presence
and level of IgG antibodies in the bloodstream, one can judge on the fact of
incidence in the past and define the presence of specific immune response:
body's ability to recognize virus on the subsequent exposure to it.

Undoubtedly, depending on levels and dynamics of antibodies in the
bloodstream, humeral immune response can vary in relation to individuals and
severity of the diseases. It is established that the first 5 days from the onset of
the symptoms, the PCR-tests aimed to identify RNA from swabs of nasal and
oropharyngeal sites are clinically more sensitive. However, throughout
subsequent periods of the disease, the importance of identifying specific
antibodies increases.

The highest sensitivity of laboratory examination can be achieved by
using the complex of those tests. It is common knowledge that immunogenic
proteins (inducing active immune response) of SARS CoV-2 are spike (S) and
nucleocapsid (N) proteins.

Antibody-based tests against N protein of SARS CoV-2 by some
estimates can possess higher sensitivity in early infection in comparison to
antibody —based tests against S protein. The detection of IgG against N protein
allows to judge the presence of specific immune response throughout SARS
CoV-2 infection, which forms after the transmitted disease in the presence of
conditionally healthy virus carriers.

Investigation of the levels of specific IgG antibodies against SARS CoV-
2 is pivotal in the evaluation of epidemiological prevalence. In addition, it can
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presumably serve as predictive tool to detect the immune protective reactions in
the matter of transmitted diseases.

Regrettably, the duration of persistence of SARS CoV-2 S IgG after
various forms of infection has not yet been established [3, 5].

Undoubted scientific interest posed surveys, which have been
implemented to determine the relationship between the ABO blood group
system and various diseases. The effect of the ABO blood group system on
susceptibility to COVID-19 was first reported by Zhao J. et al. [16]. Some
researchers associate the susceptibility and outcome of many diseases with
ABO blood group polymorphism, including cancer, coronary heart disease,
viral hepatitis B, diseases caused by Helicobacter pylori infection, etc.

As a result of above-mentioned studies of COVID-19 infected people in 3
different hospitals in China, the protective role of O blood type against infection
was revealed, meanwhile the A blood type increases the risk of getting infected
with COVID-19. Moreover, the studies conducted in the USA, Spain, Denmark,
Turkey, Lebanon, and Iraq similarly demonstrated the highest prevalence rates
among people with blood type A, and the lowest among group O [2, 7, 9, 10,
17].

Currently, immunity, which is achieved when a large proportion of the
population becomes immune, can work against the spread of some diseases,
probably with COVID-19 too. Hence, the investigation of immunity throughout
COVID-19 pandemic can provide an illustration regarding defensive
mechanisms against widespread disease.

The goal of this work was to assess the seroprevalence to SARS CoV-2
N protein among the personnel of one institution.

Material and Methods

The material for the study was venous blood taken in the amount of 3-5
ml in vacutainers with a separating gel. After 30 minutes of settling, the blood
was centrifuged for 10 minutes at 40,000 rpm, then the plasma was transferred
into special tubes in an amount of 10 ul and placed in a Cobas e 411 analyzer
from «Roche» Diagnostics. Quantitative determination of high-affinity specific
total (IgM + IgG) antibodies to SARS CoV-2 nucleocapsid N protein based on
the formation of a "sandwich" complex with antibodies present in human blood
was carried out by immunochromatographic method.

Quantification of the antibody response can be used to determine the
titer of specific antibodies and to monitor the dynamics of the antibody response
in individuals. Results were considered positive if the cut-off index (COI) was
>1. It was believed that a combined test for antibodies to both classes increased
the efficiency of the analysis [8].


https://context.reverso.net/перевод/английский-русский/undoubted+scientific+interest

42 Menunuackass Hayka Apmenun HAH PA 1. LXII Ned 2022

Results and Discussion

Since the early days of the pandemic, the prevalence of COVID-19 cases
increased drastically in the Republic of Armenia.

In order to identify total antibodies to the N protein of the SARS CoV-2
virus, 89 employees of one institution in Yerevan were examined. Among the
surveyed, the ratio of women and men was almost the same (47,7% and 46,7%,
respectively). The confidence interval (hereinafter referred to as CI) was
calculated - in both cases with 95% reliability (for women - Cl 46,5-48,9, for
men - Cl 45,0-48,4) (Please refer to Table).

People aged 24 to 73 years were examined (average age 44,3). Age
structure analysis revealed the following: 17,0% (n=15) - 20-29 years old;
29,2% (n=26) - 30-39 years old; 18,0% (n=16) - 40-49 years old; 18,0% (n=16)
-50-59 years old; 13,5% (n=12) - 60-69 years old; 5,0% (n=4) - 70 years and
older (Fig. 1).

m 20-29 year
W 30-39year
m 40-49 year
W 50-59 year
m 60-69 year

m 70> year

Fig. 1. Age Structure of Examined Individuals

The overall seroprevalence (presence of total antibodies) to SARS CoV-2
among examined was 47,2% (95% CI 46,5-47,98), antibodies were absent in
52,8% of cases (95% CI 52,2- 53,4). The COI level of positive results ranged
from 1,35 to 171,8. There was no difference in antibodies detection frequency
among both sexes (table).
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Table
Seroprevalence of total antibodies to SARS CoV-2 N protein

Positive result
Researched personnel Absolute number

absolute %+m

number
Females 44 21 47,745,3
Males 45 21 46,7+ 5,28
Total 89 42 47,245,3

It is worth mentioning that 16 (38,1%) of 42 seroprevalent individuals
had previously undergone PCR test for the presence of SARS CoV-2 virus in
nasopharyngeal swab, among which 12 had positive results. COI level of PCR
test positive results ranged from 1,35 to 139,5.

In 21,4% of cases, the presence of low values of COI of total antibodies
does not exclude new contamination and asymptomatic carriage, as evidenced
by the absence of any indication of the fact of disease confirmation or the
presence of coronavirus infection symptoms in anamnesis.

Investigation of IgM + IgG antibodies to the SARS CoV-2 virus in
various age groups showed the highest COI values among the age groups of
30-39 - 23,8% (95% CI 7,7-39,9) and 40-49 — 21,4% (95% CI 3,0-39,8) years,
as well as the smallest values in group over 70 — 2,4% (Fig. 2).

m 20-29 year
m 30-39 year
m 40-49 year
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Fig. 2. The Presence of Antibodies of the SAR Virus among Different Age Groups

A comparative analysis of antibodies frequency detection and blood type
was carried among 77 participants (42 females and 35 males). The owners of
blood type | (O) were 14 people (18.2%), group Il (A) - 36 (46.8%), 111 (B) - 13
(16.9%), and IV (AB) -14(18.2%). Total antibodies to the N protein of the
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SARS CoV-2 virus were detected among individuals with blood groups O(l),
A, B(I), AB(IV) at 15.7%; 44.7%; 21.1%; 18.4%, respectively (Fig.3).
This may indicate that A(Il) blood type individuals are most susceptible to
infection with SARS CoV-2 virus, and those with O(l) blood group are the least
susceptible, which correlates with the results of studies by foreign authors [4, 7,
8, 10, 18] (Fig. 3).

mO(l)
mA(ll)
= B(IN)
W AB(IV)

Fig. 3. The Frequency of Detection of Antibodies to the SARS CoV-2 Virus among
Individuals with Different Blood Groups

Conclusion

Based on scientific literature, viral agents can primarily be transmitted by
animals. The COVID-19 pandemic, as well as otherwise pandemics, is a vivid
example of zoonotic disease. To safeguard the public health from zoonotic
infections the appropriate proceedings are crucial, since they can emerge
epidemiological disasters with severe consequences.

Within this framework, the obtained results revealed insufficient level of
collective immunity among the personnel during the examination period
amounting to 47.2% (95% CI 46.5-47.9), in accordance with the detection of
antibodies to the N protein of the SARS CoV-2 virus. Insufficient immunity can
contribute to a spread of a new coronavirus infection.

Our preliminary results can provide a basis on the necessity of
implementation of anti-epidemic measures to prevent the spread of infection.

Accepted 01.11.22
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Ouenka rymopajbHOro UMMyHHTeTa K BUpycy SARS CoV-2
cpelu COTPYAHMKOB TPYI0BOI0 KOJIJIEKTHBA

A. B. Hakausn, T.C. XauaTpsH, A.B. Maprapsin,
I'T". Menuk-Aunapeacss, A.IIl. Kemmmsin, C.A. HukouisH,
H.A. Angpeacsn, C.T. Maptupocsn

Lemnbto cTatbn sBisgeTcs onpenencaue Hamumaus antuten (1gG+IgM) k mykieo-
kancugaomy (N) Oenky Bupyca SARS CoV-2 y obGcnenoBaHHBIX 89 COTPYIHHKOB
KOJUISKTHBA OTJIEJIFHO B3ATOW opraHusauuu ropona Epeana. Bmecre ¢ aTum otme-
YaeTCsi, YTO COOTHOIICHHE 0OCIIeIOBAaHHBIX KEHIHH U MYXYUH cocTaBuio 44 (47,7%)
u 45 (46,7%) COOTBETCTBEHHO, a CpeAHMi Bo3pacT cocTaBui 44,3 roja (HauBbICIIUN
Bo3pacT 73 roja, HauMeHbIIWi 24 roja). ABTOPHI NMPHUXOAAT K BBIBOAY, YTO OOmIas
CEepOIPEeBAICHTHOCTD (Hanuune komMOuHupoBaHHbIX anTuTen |gG + IgM) k aHTUreHam
SARS CoV-2 y obcnetoBaHHbIX COTPYAHUKOB coctaBmna 47,2% (95% JIU 45,6-48,8),
B TO BpeMs Kak aHTHTeJA OTCYTCTBOBanM y 47 coTpyaHukoB 52,8% (95% AN 52,2-
53,4). Ha ocHoBanuu u3ydeHusi Hanuuus antuten Kk Bupycy SARS CoV-2 B pasubix
BO3PACTHBIX I'PYIIIAX YCTAHOBJIEHO, YTO CAMBbIE BBICOKHE YPOBHH aHTUTET OOHApYKECHBI
cpenu Bo3pactHeix rpynm 30-39 et (23,8%) u 40-49 ner (21,4%), HauMeHbIIUH — B
rpynme sur crapmie 70 set (2,4%).

B kaudecTBe HCCIENOBAaTENBCKOW 3aJaud aBTOPaMHU BBIICHEHA 3aBUCUMOCTH
WH(UIMPOBAHHOCTH JIMI] OT TPYMIBl KpoBU. VI3BeCTHBI ObLIM TpyNIbl KpoBH 77 U3 89
COTPYIHHMKOB OpraHu3aIuu (42 »eHIMHb 1 35 MyX4HlH). B pe3ynbraTe MccieoBaHusg
BBIACHEHO, YTO 110 TPYIIaM KPOBH paclpe/ieieHue YPOBHSI aHTUTEN UMEET CIeIyroliee
cootnonrenue: 0(1), A1), B(I1l), AB(IV) — 15,7; 44,7; 21,2; 18,4% COOTBETCTBEHHO.

ABTOpPBI IPUXOIAT K BBIBOLY, UTO y JHIl ¢ Tpymmoi kpoBu A(ll) nadummposan-
Hocth COVID-19 6p1na BBIINIE, OOJICe YeM B 2 pa3a, a HAaWMEHbIIas HHQUITUPOBAHHOCTh
ormeuena y jun ¢ O(l) rpynmoil KpoBH, 4TO KOPpPEIUPYET C Pe3ysbTaTaMH HCCIEI0-
BaHWH 3apyOEHKHBIX KOJIJIET.

Uohmunwiipuyghtt wmdimjuqup hnvdnpuy punithnbwnh
quuhwwnniup SARS CoV-2 hpniup tjundwdp

U. 9. 8ujuiyul, S.U.vuymnpui, U.9.Uupqupui, ¢.Q. Ukhp-
Uunphwuyub, U.C.LEohojul, U.U. Lhlnpul, LU Uinpkuywi,
U.S.Uwpunhpnujui

znpush twuwunwl k wupgl] Bplwt punuph juqdwlkpynipmii-
utiphg dbinud hEknwgnujués 89 wppjuwwnwmlhgutiph SARS CoV-2 yhpniuh
uni injuuuhy (N) uyhwnwlnigh tjundudp hwjudwpdhutubph (IgG+IgM)
wnjwnipjniip:

Zhnwgnunjus  nnuduppljuilg b jwbwbg  hwpwpbpulgnipmiip
Juqut) E hudwguunuuuwbwpup’ 47,7% (44 nqudwpn ) b 46,7% (45 hb),
hulj Uhohi mwphpp 44,3 nupklwi (wounjbjugnyip’ 73 nupklulb, jw-
qugnylp’ 24 nwpblwb):
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Ppujuwbwugqws ntunidbwuhpnipjutt wpynibpubpp Jyuynid B, np
quujws wohtnwljhgubnh punhwinip hwjwshuutph SARS CoV-2 ujundudp
hudwlgdus IgG + IgM hujudwpuhutbp wejw ki htnwgnunusutnh 47,2%-
nud (95% 29 45,6-48,8):

U4t ht, hwudwpdhtubph wdbkbwpwpdp dwupnqul ghngdt) E30-39 L
40-49 wwphpuyht Judpkpmd’ hwdwywnwuprwbwpwp 23,8% b 21,4%, hul
wikbugusp vwljupyuy 70 wwpkluihg pupdp dupnljuig jadpnid 2,4%:

Utp hudph ghnnujut htwnwppppnipniuttph opowtwlnud k kgl twb
Jtpnist] wpwt fudpkph b hwjwdwpdhuubph dwupnulutph dholi wnlw
Juyp wput jpdpbph wuunljuwibinipniip hwynth 77 (42 §ht b 35 nuqudwpy)
wphumnwlhgutpnh nhupnid:

Zhnwqnuinipjul wpyniupnid yupqyl) b np hwjudwpdhuubph dw-
Jupnulh pwopunidp, punn wpuwb fudpbph, niuh hbwulbyjuw; hwpwpbpul-
gmpjnip 0(T), A(IT), B(IIT), AB(IV) pudpkpmiud hudwyunuujuwbwpup 15,7;
44,7; 21,2; 18,4%:

Yuunwpws yEpnisnipjut wpyniuputipp thwuwnnud ki, np wpyut A(II)
hunwdp niikignn dwppljuig COVID-19-ny Jwpuwlwénipmitp wyp wpub
fudptiph  hwdbdwwn btk B wdbh pwt 2 wiqud pwpdp: Udkuwugusp
Jupulduénipnit gpugyl) E 0(I) wpjut junudp niukignn woppwwnwljhgubph
onowtntd, htsh b hwpwpbkpulgynid £ dhowqquijhtt ghinuljus gpujuinipyui
Ubo phipdwd onmwpbpypu htnwgnuinnubph Ynndhg ppujwbug]ws nrunid-
twuhpnipniubph wpyniupttph htwn:
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