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Abstract

Introduction. In 2014-2016, an epidemic of Ebola virus disease (EVD) was registered in Guinea. In 2021, EVD
cases were repeated in the region. The importance of studying the duration of post-infection immunity to the
Ebola virus in the body of convalescents is due to the fact that after the end of the epidemic they can be the main
sources of infection. One of the indicators of the pathogen circulation in a certain area is the detection of specific
IgG antibodies in the blood sera of the inhabitants.

The aim of the study is to identify IgG immunoglobulins to Ebola virus in the blood sera of reconvalescents and
practically healthy residents of the Republic of Guinea after the end of the epidemic.

Materials and methods. The ELISA method was used to test the blood sera of 9 patients treated at the NKDCEM
hospital (Kindia), collected after the end of the disease and up to 72 months after recovery, and 3939 blood serum
samples from practically healthy residents of Guinea.

Results. IgG antibodies in the blood sera of reconvalescents a month after recovery were detected in a titer of up
to 1 : 800. By 12 months, the antibody level decreased to 1 : 100 and remained at this level for up to 48 months.
After 6 years of observation, no antibodies were registered. Among the 3939 blood samples from healthy residents,
IgG immunoglobulins to the Ebola virus were detected in 5.6%. Most of the positive samples were collected in
Forest Guinea (7.7%), and a smaller part in Upper Guinea (4.5%). The maximum percentage of positive samples
was detected in people over 70 years of age (12.3%).

Conclusion. In our case, it was shown that a high level of post-infection immunity in the blood sera of patients with
EVD persists for the first 6 months, this corresponds to the data obtained by other authors, and does not exclude
the possibility of re-infection. The highest level of the seroprevalence is registered in Forest Guinea. This indicates
the active circulation of the pathogen and the constant contact of the inhabitants of the region with it, which leads
to epidemiological complications.

Keywords: IgG class immunoglobulins; Ebola virus disease; Ebola virus; immune layer; Republic of Guinea;
ELISA

For citation: Naidenova E.V., Kartashov M.Yu., Shulgina I.S., Pyankov S.A., Kulagin M.A., Bah M.B., Nourdine 1.,
N’Fally M., Konomou V., Traore M.S., Boumbaly S., Kutyrev V.V. The results of the detection of specific IgG antibod-
ies to Ebola virus (Filoviridae: Orthoebolavirus) in residents of the Republic of Guinea after the end of the epidemic.
Problems of Virology (Voprosy Virusologii). 2025; 70(2): 154—-163.

DOI: https://doi.org/10.36233/0507-4088-288 EDN: https://elibrary.ru/ukfplk

Funding. The research was conducted within the framework of the Federal Project «Sanitary Shield — Health Safety
(Prevention, Detection, Response)»: Extraterritorial Monitoring of Infectious Threats Based on the World Health Orga-
nization Center for Epidemic Response and the Network of Centers Abroad — Scientific, Methodological and Practical
Interaction Based on the Russian-Guinean Center.

Acknowledgment. The authors would like to thank the management and staff of the regional hospitals of Conakry,
Boké, Boffa, Télimélé, Coyah, Mamou, Kindia, Labé, Nzérékoré, Guékédou, Lola, Siguiri, Kankan, Dabola, Dalaba, Pita,
Faranah, as well as the hospital of the National Center for Epidemiology and Microbiology (Republic of Guinea) for their
assistance in collecting biological material samples.

Conflict of interest. The authors declare no apparent or potential conflicts of interest related to the publication of this
article.

Ethics approval. The study was conducted with the voluntary informed consent of patients or legal representatives of
minor patients. The research protocol was approved by the Ethics Committee of Guinea (Protocol No. 129/CNERS/16
dated 31 August 2015).

154


https://crossmark.crossref.org/dialog/?doi=10.36233/0507-4088-288&domain=PDF&date_stamp=2025-04-30

BOMPOCHI BUPYCOJIOTUU. 2025; 70(2)
https://doi.org/10.36233/0507-4088-288

OPUTUHAJbHbBIE NCCNEAOBAHUA

OPUT'MHAJIBHOE UCCJIEJOBAHHUE
DOI: https://doi.org/10.36233/0507-4088-288

Pe3synbraThbl BbiSiBNeHUsA cneumndmnyeckmx aHTUTenN Knacca
IgG Kk Bo36yauTento 6onesHun, BbisaBaHHOM BUpycom dbona
(Filoviridae: Orthoebolavirus), y xuteneun (BUHEeNCKOM
Pecny6nuku nocne 3aBepLlueHus anuaeMmm
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Pestome

BBepneHune. B 2014-2016 rr. Ha TeppuTopuun BMHEN Obina 3aperMcTpupoBaHa annaemus 6onesHun, BbI3BaHHON
Bupycom J6ona (BBBJ). B 2021 r. cnyyan BEBB3 B pervioHe noBTOpMnnCh. BaXHOCTb M3yYeHWA ANMTENbHOCTH
NOCTUHEKLMOHHOIO MMMYHUTETA K BUPYCY D60na B opraHn3mMe pekoHBanecLeHToB obycrnoeneHa Tem, 4To nocne
3aBepLUeHNs aNnaemMun 3TU nuua MoryT SBMATLCS OCHOBHbLIMU UCTOYHUKaMK 3apaxeHus. OanH 13 nokasatenen
LUMpKynaumm Bo3byauTens Ha onpedeneHHon Tepputopumn — obHapyxxeHue cneuuduyeckux MMMyHornobynnHos
knacca G (IgG) B cbiBOpOTKax KPOBW HaceneHus.

Llenb paboTbl — BbisBNeHne aHTuten knacca IgG k Bupycy O6ona B CbIBOPOTKax KpoBW nepeboneBLUmx U npakTu-
YeCKu 300pOoBbIX XuTenewn MBruHenckon Pecnybnmky nocne 3aBepLUeHns anuaeMuun.

MaTepuanbl u metoabl. MeTogoM MMMYHOEPMEHTHOMO aHanu3a NPoTeCTUPOBaHbI CIBOPOTKM KPOBY 9 naumneH-
TOB, NpoxoamBLUMX nedeHne B rocnutane HKALSM (r. Kuhaua, MBuHes), B3ATbIe nocne okoHYaHus 6onesHu 1 Ao
72 mec nocne Bbi3goposneHns, n 3939 npob KpoBKU NpaKTUYECKN 300POBbIX XuTenen MBuHen.

Pesynbratbl. AHTUTENA Knacca IgG B CbiBOpOTKax KPOBM nepeboneBlUnx Yepes MecsL, Nocne Bbi3gopoBreHust
BbisgBnAny B Tutpe o 1 : 800. K 12 mec ypoBeHb aHTuten cHmaunca go 1 : 100 n gepxancs Ha TakoM ypoBHe
0o 48 mec. MNocne 72 mec HabnoaeHWn aHTuTena He permctpupoBanuck. 13 3939 obpasuoB KpoBK 300POBbIX
XuTenemn aHTuTena knacca IgG k Bupycy 36ona BbisiBeHbl B 5,6%. Bonbluas 4actb NonoxutensHbIX obpasLos
cobpaHa B JlecHou BuHee (7,7%), a MeHblwasn — B BepxHen (4,5%). MakcumanbHOe KONMMYECTBO MO3UTUBHbIX
npo6 BbisBneHo y nuu ctape 70 net (12,3%).

3akntouyeHue. B HacTosileM nccnenoBaHMM BbICOKUA YPOBEHb MOCTUHM(EKLMOHHOTO MMMYHUTETA B CbIBOPOTKaX
kposu nepeboneslunx BBB3 coxpaHancsa nepeble 6 Mec, 4TO COOTBETCTBYET AaHHbLIM, NOMYYEeHHbIM APYTMMU aB-
TOpamu, U He UCKIOYAET BO3MOXHOCTb NMOBTOPHOIO 3apaxeHus. Cambliii BbICOKUA YPOBEHb MMMYHHOWN MPOCMONKN
HaceneHns 3apercTpupoBaH B JlecHon BuHee. OTO MOXET CBUAETENbCTBOBATb 06 akTUBHOM LIMPKyNSALMmM BO30Yy-
ONTENS M NOCTOSAHHOM KOHTaKTE C HUM XXUTeNen pernoHa, YTo NpMBoaUT K SNMAEMUONOrMYECKUM OCIOXHEHWSAM.

KnioueBble cnoBa: umMmyHo2m106ynuHbl kacca IgG; 6one3Hb, 8bi3gaHHasi supycom Sbona; supyc 36ona; UMMYH-
Hasi npocnolika; euHelickas Pecrnybnuka; uMMyHOEepMeHMHbIU aHanu3

Ons uutupoBaHmaA: HangeHosa E.B., Kaptawos M.1O., WynernHa W.C., MNbaxkoe C.A., Kynarui M.A., ba M.B.,
Hypauwn W., H'®annu M., KoHomy B., Tpaope M.3., Bymbanu C., Kytbipes B.B. Pesynsrathl BoisBneHus cneundum-
Yyeckux aHTuTen knacca IgG k Bo3byautenio 6onesHu, Bei3BaHHOM Bupycom S6ona (Filoviridae: Orthoebolavirus),
y xuTenen [BuHenckon Pecnybnuku nocne 3aeeplueHus anuaemun. Bonpocsi eupycomnozuu. 2025; 70(2):
154-163. DOI: https://doi.org/10.36233/0507-4088-288 EDN: https://elibrary.ru/ukfplk

®duHaHcupoBaHue. VccnenoBaHya NPOBOAUIM B paMKax peanusaummn defeparnbHoro npoekta « CaHuTapHbiv Wyt — 6e3o-
NacHOCTb AN 340POBbS (NpedynpexaeHne, BbisIBNieHNe, pearnpoBaHme)y: «KCTepPUTOPUAnbHbIN MOHUTOPUHI MHAeKUm-
OHHBIX yrpo3 Ha 6a3se LieHTpa BcemypHolt opraHmsaumm 3gpaBooXpaHeHns Mo pearpoBaHuio Ha aNUAEMUN U CETU LIEHTPOB
3a pybexom — Hay4Ho-MeToauyeckoe 1 npakTuyeckoe B3ammogencTaue Ha 6ase Poccuiicko-IBuHelckoro LieHTpay.
BnarogapHocTb. ABTOPCKWIA KOMNMEKTMB BbIpaXaeT bnarogapHoCTb 3a MOMOLLb B cbope obpa3Lios buonornyeckoro ma-
Tepuana pykoBOACTBY W COTpyAHMKAM permoHanbHblX rocnutanen ropogoB KoHakpu (Conakry), Boke (Boké), Bodhda
(Boffa), Tenumene (Télimélé), Koa (Coyah), Mamy (Mamou), KuHguna (Kindia), Ilabe (Labé), Haepekope (NZérékore),
lekeny (Guékédou), Jlona (Lola), Curupu (Siguiri), KaHkaH (Kankan), Oa6ona (Dabola), Jana6a (Dalaba), MNuta (Pita),
®apaHa (Faranah), a Takke rocnutans HKOLU3M (MBuHerickas Pecnybnuka).

KoHcnukT nHTepecoB. ABTOpbI AeKNapupyrOT OTCYTCTBUE SIBHBIX U MOTEHUManbHbIX KOHMIUMKTOB MHTEPECOB, CBsi3aH-
HbIX C Nybrnkaumen HacTosALWen cTaTbu.

OTuyeckoe yTBepxaeHue. ViccnegosaHve NnpoBoaMnock Npu 4o6poBONbHOM MHPOPMMPOBAHHOM COrfacuu NauMeHToB
UKW 3aKOHHbIX NPeACcTaBUTeNeNn HECOBEPLUEHHOMNETHNX NaumneHToB. [poTokon uccnegoBaHnsa o4obpeH JTUYecknm
komuTeToMm BuHen (npotokon Ne 129/CNERS/16 ot 31.08.2015).
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Introduction

Ebola virus disease (EVD), or Ebola fever, has been
known since 1976, when the first documented cas-
es were reported on the border of southern Sudan and
northern Zaire (now the Democratic Republic of Congo
(DRCQ)). Over the following decades, periodic outbreaks
were recorded in Central African countries (DRC, Su-
dan, Gabon, Uganda). The total number of patients in
those years amounted to 2433 people, the lethality aver-
aged 65% [1, 2].

The situation changed dramatically in Decem-
ber 2013, when EVD rapidly spread to 3 countries in
West Africa (Guinea, Liberia, Sierra Leone), where
there had been no previous cases. By 2014, the outbreak
had reached epidemic proportions, which only ended in
June 2016. The total number of patients identified during
these events was about 28,000, more than 11,000 of
whom died. Molecular genetic studies revealed that the
Ebola virus (Filoviridae: Orthoebolavirus, Orthoebolavi-
rus zairense), which caused the international emergency,
came from Central Africa, but the route of entry has not
yet been determined' [2].

In early 2021, the government of the Republic of Guin-
ea announced a new outbreak of EVD recorded in the ter-
ritory of the country, when 16 cases were confirmed by
laboratory methods, 12 of which were fatal [3, 4]. When
the genetic sequences of the Ebola virus isolated during
these events were examined, their profile was found to be
almost identical to the strains detected in 2013-2016 and
to be in the same phylogenetic cluster with them. These
data made it possible to make an assumption about the
long-term persistence of the virus in the organism of peo-
ple who had undergone EVD [5].

In connection with the above-mentioned, the question
of the duration of the obtained immunity in reconvales-
cents is relevant. The need to determine the circulation
time of specific immunoglobulin class G (IgG) to Ebola
virus in the organism of reconvalescents is emphasized
by the fact that after the end of the epidemic, these per-
sons may be the main sources of infection, retaining the
ability to transmit the pathogen with breast milk or sem-
inal fluid [6-8]. There is also evidence of re-infection
with Ebola virus in two patients in Congo. The infection
occurred 11 and 5 months after the initial illness, respec-
tively. The viral meningoencephalitis that developed in
both patients was fatal. It has been suggested that viable
virus may have persisted in the central nervous system of
the reconvalescents. In both cases, specific IgG antibod-
ies were detected in serum and cerebrospinal fluid in the
first few days after the onset of clinical signs of infection
[9]. High concentrations of IgG antibodies to Ebola virus
have been found in the sera of newborns in Liberia born
to mothers who have had infection [10].

Studies aimed at investigating the duration of per-
sistence of specific antibodies in the sera of EVD sur-

"Health worker Ebola infections in Guinea, Liberia and Sierra Leone
Preliminary report. WHO/EVD/SDS/REPORT/2015.1 [Electronic
resource]. URL. https://www.who.int/publications/i/item/WHO-
EVD-SDS-REPORT-2015.1 (access date 09.11.2024).
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vivors have been conducted in different years. In an
enzyme-linked immunosorbent assay (ELISA) study
of 29 residents of Kikiwit Province (DRC) who survived
the 1995-1996 outbreak, it was found that antibodies to
the pathogen persisted for up to 749 days (observation pe-
riod) in some cases [11]. According to experimental data
obtained using a microarray, stable levels of specific IgG
antibodies to viral proteins GP, NP and VP40 in the sera
of blood sera of EVD survivors persisted for 14 years af-
ter infection, but cross-reacted with other filoviruses used
in the study [12]. Some studies have shown that some of
the antibodies in the blood serum of EVD patients can
neutralize the live virus 40 years after infection [13]. In
a mass screening of sera from survivors of EVD in the
Republic of Guinea using the author’s Luminex-based
multiplex assay, it was shown that the presence of IgG
antibodies to one or more Ebola virus antigens persisted
up to 60 months of follow-up, although antibodies were
not detected in approximately 25% of subjects. This does
not exclude a possible decline in herd immunity and the
occurrence of new outbreaks in the same region [14].
However, no clear data on the level of specific antibodies
capable of providing protection against subsequent re-in-
fections in reconvalescents could be found in the avail-
able sources.

It is also known that one of the indicators of pathogen
circulation in a certain area is the detection of IgG anti-
bodies to the pathogen in the blood sera of persons living
in the area. At different periods of time, studies have been
conducted to study the herd immunity to the Ebola virus
in different African countries.

For example, in the period from 1985 to 1987, a mass
survey of residents of Central African countries (Gabon,
Cameroon, Congo, Central African Republic (CAR),
Chad, and Equatorial Guinea) to detect specific IgG an-
tibodies to viral hemorrhagic fever pathogens relevant to
the region revealed antibodies to Ebola virus in an aver-
age of 12.4% of samples [15].

In the following years, several other studies were con-
ducted in populations from countries where EVD out-
breaks had occurred (DRC and Gabon) and where no cas-
es had been reported at that time (Cameroon, CAR, and
Mali) [16-21].

In a study of serum samples from urban and rural res-
idents of Kikwit Province (DRC), the proportion of in-
dividuals with specific antibodies to Ebola virus was 2.2
and 9.3%, respectively [17]. A large-scale serologic sur-
vey of a rural population in the Gabonese Republic was
also conducted using ELISA, and specific IgG antibodies
were detected in 15.3% of cases. The level of the immune
layer was significantly higher in forest dwellers (19.4%)
than in savannah dwellers [18].

Other authors tested the presence of antibodies to
Ebola virus in 1517 practically healthy people in 5 re-
gions of Cameroon using indirect immunofluorescence.
A positive result was obtained in 9.7% of cases, confirm-
ing the circulation of the virus in the region in the ab-
sence of clinical cases. The highest rates were reported
among Pygmy tribes living in the rainforest [20]. Epide-
miologic monitoring in CAR also showed that Pygmies
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have a significantly higher Ebola virus seroprevalence
(7.02%) than other ethnic groups (4.2%) [20]. Studies in
Mali indicate that the population in the southern part of
the country bordering Guinea and Coéte d’Ivoire is also
in contact with filoviruses (6.1% of the total number of
samples tested) [21].

The first studies of the EVD pathogen seroprevalence
in the population of some regions of Guinea were initiat-
ed in 1982 at the Soviet-Guinean Virology and Microbi-
ology Laboratory. Specific IgG antibodies to Ebola virus
were detected in 8% of local residents at that time, which
confirmed the possible circulation of the pathogen in the
area [22, 23]. In the 1990s, the research was discontinued
due to the closure of the laboratory, and the question of
the spread of Ebola virus in different regions of Guinea
remained unstudied.

After the end of the EVD epidemic on the territory of
the Republic of Guinea, in the elimination of which Rus-
sian specialists also participated, the Government of the
Russian Federation decided to open the Russian-Guinean
Research Center for Epidemiology and Prevention of
Infectious Diseases (hereinafter referred to as the Cen-
ter), which operates at the Institute of Applied Biology
of Guinea in Kindia (Guinea Republic) and is authorized
to work with group 3 and 4 pathogenic biological agents
[24]. Studies on the detection of specific antibodies to
Ebola virus were continued on the basis of the Center’s
laboratory.

The aim of this study was to detect specific IgG anti-
bodies to Ebola virus in the blood sera of reconvalescents
and practically healthy residents of the Republic of Guin-
ea after the end of the EVD epidemic.

Materials and methods

Samples of clinical and biological material were col-
lected at the Center’s laboratory by Russian and Guinean
specialists with special training and experience in working
with particularly dangerous viruses, guided by the require-

OPUTUHAJbHbBIE NCCNEAOBAHUA

ments of sanitary rules and regulations SanPiN 3.3686-21
«Sanitary and Epidemiological Requirements for the Pre-
vention of Infectious Diseases» and in-force documents in
the territory of the Republic of Guinea.

Blood sera of reconvalescents and practically healthy
people were obtained in regional hospitals of the Repub-
lic of Guinea by local specialists. Blood was collected in
the morning hours on an empty stomach from the ulnar
vein in the amount of 5-10 mL into a disposable sterile
vacuum tube with clot activator for immunoserological
studies and with 3.8% sodium citrate for molecular ge-
netic studies. Subsequently, the samples were delivered to
the Center laboratory with the according biological safety
and temperature conditions.

In order to study the duration and level of humoral im-
munity following EVD, clinical material was collected
from 9 patients (6 men and 3 women) at the hospital of the
Scientific Clinical and Diagnostic Center for Epidemiol-
ogy and Microbiology (SCDCEM) (Kindia, Republic of
Guinea) [24] who were treated in May—July 2015. The
study subjects with a confirmed diagnosis of EVD re-
ceived only maintenance therapy, no experimental drugs
or immune sera were used during the acute phase of in-
fection. Blood samples were collected after patients were
discharged in the absence of clinical manifestations of the
disease and two times (48 hours apart) negative results
of reverse transcription polymerase chain reaction (RT-
PCR),and then 1,3, 6, 12,24, 24,36, 36,48, 60, 72 months
(approximately at the same time points, £ 5 days apart)
after the onset of the disease (Table 1). A total of 88 blood
samples were examined during follow-up, as two partici-
pants dropped out at the last stage of the study.

A panel of 3939 sera from individuals living in
all 4 landscape-geographic zones of the country, of
whom 1953 (49.6%) were women and 1986 (50.4%)
were men, was prepared to determine the level of herd
immunity to the EVD pathogen among the population of
the Republic of Guinea (Table 2). The material for the

Table 1. Detection of specific IgG antibodies to Ebola virus in the blood sera of patients at the SCDCEM hospital at different times from the onset of

the disease

Taéauua 1. Boisisnenue cnenuduyeckux anturel kiacca IgG k Bupycy 300i1a B CbIBOpOTKax KpoBH nanueHToB rocriutans HKALIOM B pa3usie

CPOKH OT Hayasa 3a00JieBaHus

Age (at the time Antibody detection results depending on the time of observation (months + 5 days)
of the onset Pe3ynbTaThl BHISIBICHHS aHTUTEI B 3aBUCHMOCTH OT CPOKOB HAOJIONICHUsI (MECSIBI + 5 CyT)
Gender .
Hon of the disease), years
Bospacr (Ha MOMEHT 0* 1 3 6 12 24 36 48 60 72
Havasna 3aboseBaHus), JeT

M 33 1:800 1:400 1:200 1:200 1:100 1:100 1:100 1:100 1:100 ni./Hn
M 28 1:400 1:400 1:400 1:200 1:100 1:100 1:100 0 0 0
M 45 1:400 1:400 1:400 1:200 1:100 1:100 1:100 1:100 1:100 0
M 25 1:400 1:400 1:400 1:200 1:100 1:100 1:100 1:100 1:100 0
M 30 1:800 1:800 1:400 1:200 1:100 1:100 1:100 1:100 1:100 0
M 26 1:400 1:400 1:200 1:200 1:100 1:100 1:100 1:100 1:100 ni./HH
F/X 30 1:800 1:400 1:400 1:200 1:100 1:100 1:100 1:100 1:100 0
F/XK 22 1:1600 1:1600 1:800 1:400 1:100 1:100 1:100 1:100 1:100 0
F/X 49 1:400 1:400 1:400 1:200 1:100 1:100 1:100 1:100 0 0

Note. * — at discharge. All patients diagnosed with EVD who participated in the study were treated at the hospital in May—July 2015; n.t. — not tested.

l'[pnMeqa}me. * TIpU BBIITUCKE. Bce marueHThI ¢ quar{o3om BBBS, IIpUHUMABIINE Y4aCTUC B UCCIICAOBAaHUU, ITPOXOAUIIN JICUCHUE B I'OCIIATAJIC

B Mae—wutoiie 2015 1.; H.M. — He Uccaea0BaIM.
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Table 2. Detection of specific IgG class antibodies to the Ebola virus in the blood sera of practically healthy residents of the Republic of Guinea

Tabauua 2. Beiasnenue cnenuduueckux anruren kiacca IgG x Bupycy D601a B CBIBOPOTKAaX KPOBHU IIPAKTUUECKHU 30POBBIX JkuTelel I Buneickoi

PecnyOnuku
Number of samples; of them positive; % (95% CI)
Age group (years old) KonnuecTBo 00pa31ioB; U3 HUX MONOKUTENBHBIX; %0 (95% )
Bospacruast rpymra (s1et) total number of samples men women
of1Liee KOIMIEeCTBO 00pas3LoB MYKYHHBI JKEHILUHBI
Lower (Maritime) Guinea / Hiwxkusist (ITpumopckas) ['Bunes

<10 71;0; 0 (0-5.1) 38;0; 0 (0-9.1) 33;0; 0 (0-10.4)
10-20 111;2; 1.8 (0.5-6.3) 515 1; 1.9 (0.4-10.3) 60; 1; 1.7 (0.3-8.7)
20-30 246; 8; 3.2 (1.7-6.3) 133; 5; 3.8 (1.6-8.5) 113; 3; 2.6 (0.9-7.5)
3040 242;15; 6.2 (3.8-9.9) 112; 9; 8.0 (4.3-14.5) 130; 6; 4.6 (2.1-9.7)
40-50 229; 14; 6.1 (3.7-10.0) 98;7; 7.1 (3.5-14.0) 131;7; 5.3 (2.6-10.6)
50-60 122; 8; 6.6 (3.4-12.4) 63;4; 6.3 (2.5-15.2) 59;4; 6.8 (2.7-16.1)
> 60 80; 7; 8.7 (4.3-16.9) 33;3; 9.1 (3.1-23.5) 47; 4; 8.5 (3.4-19.9)

Total | Bcero
Middle Guinea | Cpenusis 'Bunes
<10
10-20
20-30
3040
40-50
50-60
> 60
Total | Bcero
Upper Guinea | Bepxusist I'Bunest
<10
10-20
20-30
3040
40-50
50-60
> 60
Total | Bcero
Forest Guinea | Jlecnas I'Bunes
<10
10-20
20-30
3040
40-50
50-60
> 60
Total | Bcero
Total by country | OGuiee mo crpane
<10
10-20
20-30
30-40
40-50
50-60
> 60

Total | Bcero

1101; 54; 4.9 (3.8-6.3)

57,4, 7.0 (2.7-16.7)
123;9; 7.3 (3.9-13.3)
226; 10; 4.4 (2.4-7.9)
239;104.2 (2.3-7.5)
165; 7; 4.5 (2.2-8.9)
101; 7; 6.9 (3.4-13.6)
62;7; 11.3 (5.6-21.5)
973; 54; 5.5 (4.3-7.2)

49; 0; 0 (0-7.2)
128; 0; 0 (0-2.9)
199; 7; 3.5 (1.7-7.1)
190; 8; 4.2 (2.1-8.1)
188; 11; 5.8 (3.3-10.2)
90; 9; 10.0 (5.3-17.9)
72; 6; 8.3 (3.9-17.0)
916; 41; 4.5 (3.3-6.0)

51;5; 9.8 (4.3-20.9)
200; 7; 3.5 (1.7-7.0)
239; 12; 5.0 (2.9-8.6)
190; 10; 5.3 (2.9-9.4)
72; 8; 11.1 (5.7-20.4)
126; 16; 12.7 (7.9-19.6)
71; 155 21.1 (13.2-31.9)
949; 73; 7.7 (6.2-9.5)

228;9;3.9 (2.1-7.3)
562; 18; 3.2 (2.0-5.0)
910; 37; 4.1 (2.9-5.5)
861; 43; 4.9 (3.7-6.7)
654; 40; 6.1 (4.5-8.2)
439; 40; 9.1 (6.7-12.2)
285; 35; 12.3 (8.9-16.6)
3939; 222; 5.6 (4.9-6.4)

528;29; 5.5 (3.8-7.8)

24;2 ;8.3 (2.3-25.8)
57,5;8.7 (3.8-18.9)
101; 5; 4.9 (2.1-11.0)
110; 6; 5.4 (2.5-11.4)
87,5;5.7(2.5-12.7)
46; 4; 8.7 (3.4-20.3)
37;4; 10.8 (4.3-24.7)
462;31; 6.7 (4.7-9.3)

28;0; 0 (0-12.1)
68; 0; 0 (0-5.3)
102; 3; 2.9 (1.1-8.2)
100; 5; 5.0 (2.1-11.2)
104; 6; 5.7 (2.7-12.0)
51;4;7.8 (3.1-18.5)
39;3; 7.7 (2.6-20.3)
492;21;7.2 (2.8-6.4)

28;2; 7.1 (1.9-22.6)
107; 4; 3.7 (1.4-9.2)
129; 6; 4.6 (2.1-9.7)
95; 6; 6.3 (2.9-13.1)
41; 4;9.7 (3.8-22.5)
68;9; 13.2 (7.1-23.3)
36; 7; 19.4 (9.7-35.0)
504; 38; 9.5 (5.5-10.2)

118; 4; 3.4 (1.3-8.4)
283; 13; 4.6 (2.7-7.7)
465; 19; 4.1 (2.6-6.3)
417; 24; 5.7 (3.9-8.4)
330;22; 6.7 (4.4-9.8)

228;21;9.2 (6.1-13.7)

145; 17; 11.7 (7.4-17.9)

1986; 119; 6.0 (5.0~7.1)

573;25; 4.7 (3.2-6.8)

33;2;6.1 (1.7-19.6)
66; 4; 6.1 (2.4-14.5)
125; 5; 4.0 (1.7-9.0)
129; 4; 3.1 (1.2-7.7)
78;2;2.6 (0.7-8.8)
55,3;5.4(1.9-14.8)
25;3; 12.0 (4.2-29.9)
511; 23; 4.5 (3.0-6.7)

21; 0; 0 (0-15.5)
60; 0; 0 (0-6.0)
97; 4; 4.1 (1.6-10.1)
90; 3;3.3 (1.1-9.3)
84;5;5.9 (2.6-13.1)
39;5;12.8 (5.6-26.7)
33;3;9.1 (3.1-23.5)
424;20; 4.7 (3.1-7.1)

23;3;13.0 (4.5-32.1)
93;3;3.2 (1.1-9.0)
110; 6; 5.4 (2.5-11.4)
95;4;4.2 (1.6-10.3)
31;4; 12.9 (5.1-28.8)
58;7; 12.0 (5.9-22.8)
35; 8; 22.8 (12.1-39.0)
445; 35; 7.8 (5.7-10.7)

110; 5 4.5 (1.9-10.2)
279; 5; 1.8 (0.8-4.1)
445; 18; 4.0 (2.6-6.3)
444; 19; 4.3 (2.8-6.6)
324; 18; 5.6 (3.5-8.6)
211; 19; 9.0 (5.8-13.6)
140; 18; 12.8 (8.3-19.4)
1953;103; 5.3 (4.4-6.4)
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study was collected between 2022 and 2024, i.e., after the
end of the epidemic.

Before further analysis, all samples were tested for
Ebola virus RNA using RT-PCR with the AmpliSens
EBOV Zaire-FL reagent kit (Central Research Institute
of Epidemiology, Russia). In all cases a negative result
was obtained. To exclude the probability of nonspecific
reactions in experimental work, sera were also exam-
ined by immunochromatographic analysis for detection
of malaria plasmodium antigens using the SDBIOLINE
Malaria Ag P.f./Pan diagnostic kit (Standart Diagnos-
tics, Inc., Republic of Korea). Samples containing an-
tigens of malaria pathogens were excluded from subse-
quent studies.

Sera obtained from convalescent patients were studied
in dilutions from 1 : 100 to 1 : 3200, from practically
healthy individuals — in titer 1 : 100. The studies were
performed by ELISA to detect specific IgG antibodies to
Ebola virus using Vector ELISA Ebola-AT Screen reagent
kit (RU No. RZN 2015/3458; State Research Center Vec-
tor, Russian Federation). The diagnostic specificity and
sensitivity of the assay were evaluated during the EVD
epidemic in the Republic of Guinea. Subsequently, after
passing all stages of clinical and laboratory studies, the
kit was officially registered [25].

The described scientific work was approved by the
decision of the Ethical Committee of Guinea (Minutes
No. 129/CNERS/16 of 31.08.2015). The material was
collected after adult patients signed informed consent,

OPUTUHAJbHbBIE NCCNEAOBAHUA

and in minors — after authorization of parents or legal
representatives. Practically healthy individuals who
participated in the study additionally confirmed that they
were not infected with Ebola virus in 2014-2016, but did
not exclude contact with wild and domestic animals.

Results

As a result of the work, specific IgG antibodies
Ebola virus in sera of hospital patients 1 month af-
ter the end of the disease were detected in titers
from 1 :200 to 1 : 800. By 12 months, antibody levels in
all samples decreased to a titer of 1 : 100 and persisted un-
til 48 months, and after 6 years (72 months) of follow-up,
negative results were obtained in all cases (Table 1).

When 3939 blood samples from practically healthy
Guinea residents were analyzed, specific IgG antibod-
ies to Ebola virus were detected in 222 cases, represent-
ing 5.6% (95% CI 4.9-6.4%). Of the total positive sam-
ples, 119 (53.6%) belonged to males and 103 (46.4%) to
females. There was no significant dependence of the level
of immunity on the gender of the examined individuals.
The maximum percentage of positive samples was found
in the age group of people over 70 years old (12.3% (95%
CI 8.9-16.6%)), and the minimum percentage was found
in residents aged 10-20 years old (3.2% (95% CI 2.0-
5.0%)).

The majority of positive samples were collected in Forest
Guinea (7.7% (95% CI 6.2-9.5%)), where an outbreak of
EVD occurred in February—April 2021 [3], and a smaller

Figure. The results of the detection of IgG antibodies to Ebola virus in residents of various landscape-geographical zones of Guinea.
Pucynok. Pe3ynbrarer BeisiBIeHus anTHTeN Kiacca [gG k Bupycy D00i1a y sKuTenel pasnuyHbIX JaHAmagTHO-reorpaguieckux 301 [ BuHen.
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proportion in Upper Guinea (4.5%) (Table 2, Figure).
Immunity to the EVD pathogen for residents of Middle
and Lower (Maritime) Guinea was recorded at 5.5% (95%
CI14.3-7.2%) and 4.9% (95% CI 3.8-6.3%), respectively.

Discussion

Thus, the present study showed that a high level of
post-infectionimmunity inhumans aftera EVD infection
(i.e., when the serum titer exceeds 1 : 100) persists
for a short period of time (during the first 6 months),
which is consistent with the data obtained by other
authors [14], but does not exclude the possibility of
re-infection in the future. And, of course, it would be
interesting to study the changes in cellular immunity
in such studies, which is not always possible under the
existing conditions.

Current data on the detection of specific IgG antibodies
to the EVD pathogen in practically healthy residents of
the Republic of Guinea confirm earlier assumptions
about the spread of Ebola virus in the country [22, 23].
It should be noted that the highest level of the immune
layer of the population is registered in Forest Guinea,
and this is significantly higher than the average statistical
values for the country (Table 2, Figure). This territory
geographically belongs to the tropical rain forest belt,
where, according to the observations of many authors,
the circulation of Ebola virus is more active [17]. The
population is mostly sedentary, hunting and farming. The
lowest level is found in Upper Guinea, most of which
belongs to the savannah zone, where nomadic locals
graze small and large horned cattle. The heterogeneity
of the seroprevalence rates can be explained by the
different climatic and ecological conditions of the
population, as well as by the different main activities
and farming methods, which certainly increases the risk
of human contact with the pathogen.

According to several authors, up to 27.1% (95%
CI 14.5-39.6%) of Ebola virus infection occurs as an as-
ymptomatic infection [26, 27]. These data suggest a more
active circulation of the pathogen and constant contact
with it in the inhabitants of Forest Guinea, which can pe-
riodically lead to epidemiological complications, as evi-
denced by the events in 2021.

Conclusion

The data obtained as a result of this work indicate the
need to conduct further studies to investigate the possibil-
ity of circulation of the EVD pathogen in the territory of
the Republic of Guinea, focusing on a specific locality. At
the same time, it is necessary to continue regular epizo-
otological monitoring to identify possible warm-blooded
Ebola virus carrier species in different landscape and geo-
graphical zones of the Republic of Guinea.
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