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Abstract. The article is devoted to the study of human experience related to fight against a viral dis-
ease known as influenza infection. The outbreaks of the disease occurred over several millennia
and described in the surviving documentary sources are considered. The main attention is paid
to investigations of native epidemiologists on this problem. In particular, an analysis of works
published more than 80 years ago is shown. It is emphasized that some elements of the influenza
epidemic described in this publication are in many respects similar to the features of the mod-
ern coronavirus pandemic. History of studies devoted to mechanism of infection transmission
is described. Significant attention is paid to the developments of scientists associated with the
problem of identifying the causative agent of the disease. The contribution of native scientists
in revealing the features of the pathogenesis of infection diseases is highlighted. It is noted that
important factors in the spread of infection nowadays are globalization and migration processes.
It is emphasized that the speed of infectious diseases spread is considerably caused by the capa-
bilities of modern transport too. The history of studies related to the prevention of influenza by
immunization and vaccination is reviewed. A comparative analysis of the application of these
prophylactic arrangements in a historical retrospective is given. The possibility of preventing the
spread of a viral infection by taking appropriate measures was emphasized. The important role of
the mass media is indicated, which consists in timely and truthful information of the population. The
position of leading modern scientists on this issue, in particular, M. Honigsbaum, K. G. Vasiliev,
S. V. Komisarenko etc. is cited. It is summarized, that the works of native epidemiologists
L. V. Hromashevskyi, N. F. Gamaleya, D. S. Samoilovych and others has not lost its relevance
and can be the basis for the searching effective methods to combat influenza infection in future.
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JIO ICTOPIi MAHAEMIN: CTATUCTUKA
TA IPOI'HO3YBAHHAA

Awnoraunisi. CTarTs pucBsUeHa BUBUCHHIO JIIOJICHKOTO 0CBiTy OOpPOTHOM 3 BIpYCHHM 3aXBOPIOBAHHSIM,
BIZJOMHM SIK Ipunl. PO3MISTHYTO criayiaxy 3aXBOPIOBAHHS, IO BiIOyBaJIUCS MIPOTATOM KUTBKOX
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THCSYOJIITh i ONMCaHI B JOKYMEHTAIBHUX JPKepeliax, mo 30epeniics. OCHOBHY yBary IpHALICHO
JIOCITI/PKEHHSIM BITYU3HSHUX €I111eMI0JIOriB 3 1€l mpobiemu. 30kpeMa, OIaHo aHali3 MMpallb,
BumaHuX noHa 80 pokiB ToMmy. HaromorryeTscst, o AesKi eIeMEHTH ONICAHOT B il MyOmiKa-
il emimemii rpuiry 0araTo B 9OMy CXOXKi 3 0COOIMBOCTSIME CYy4acHOI MMaHAeMii KOpOHABIpyCY.
OrmurcaHo iCTOPit0 JOCIIHKECHbB, MPUCBIYCHIX MEXaHi3My Iepenadi iHdekmii. 3HauyHa yBara
MPUIUIAETHCS pO3pOoOKaM BUCHHX, TTOB’sI3aHUX 3 IPOOIIeMOI0 ineHTH(DiKaIlii 30yJHIKa 3aXBO-
proBaHHs. BHCBITIIEHO BHECOK BITYM3HSHHX YYEHHUX Y PO3KPHUTTS 0COOIMBOCTEH NMAaTOTCHE3Y
THQEKIIHHUX XBOPOO. 3a3HAYAETHCS, 0 BKITMBUMH YMHHUKAMH TTOTIUPEHHS 1H(EKIIii cboroaHi
€ Tiofamizais Ta Mirpamiitai mpomecu. [TiAKpecTI0eThCs, IO MBUIKICTH PO3TOBCIOKEHHS
iHpEKIIMHUX 3aXBOPIOBAaHb CHOTOJ[HI 3HAYHOIO MipOIO BUKJIMKAHA MOXKJIMBOCTSIMH Cy4acHUX
TpaHCIOPTHUX 3ac00iB. OIIsAAA€THCS 1CTOPIs JOCIIIKEHb, OB’ I3aHUX 13 MPO(IIAKTHKOIO
IPUITy NUBIXOM IMyHi3aIlii Ta BakiuHallii. [logano mopiBHSUIBHUNA aHATI3 3aCTOCYBAHHS IHX
npoiTaKTHYHUX 3aX0/IiB B ICTOPHYHII peTpocrekTusi. HaronomeHno Ha MOXIMBOCTI 3a1100irT!
MOUIMPEHHIO BipyCHOI iH(EKIIT NIISIXOM BXKUTTS BIANOBIIHUX 3aX0/1iB. BkazaHO Ha Ba)KINBY
poutb 3ac00iB MacoBoi iH(opMallii, SKa MoIATae y CBOEYAaCHOMY Ta IpaBIBOMY iH(OpMyBaHHI
HacesieHHs1. HaBOIUTBCs MO3MLIS 3 IbOTO IUTAHHS MPOBIIHUX CyYaCHUX HAyKOBIIB, a came:
M. Xoninrbayma, K. I". Bacunrea, C. B. Komicapenka ta iH. POOUTbCsS BUCHOBOK, IO TIpaIli
BiTum3HAHUX emigemionoris JI. B. ['pomamescekoro, M. ®@. 'amaurii, /1. C. CamoiinoBuda Ta
IHIIIX HE BTPATHIN CBO€EI aKTyalbHOCTI 1 MOXKYTh OyTH OCHOBOIO IUIA MOITYKY €(PEeKTHBHIX
METO/IiB OOPOTHOH 3 TPUITO3HOIO 1H(EKITIEI0 B MaiiOy THHOMY.

Kniwouosi cnosa: rpun, enineMisi, nepenada iHgexuii, KOpoHaBipyc, iMyHi3allis, BAKIIHALLISL.

Introduction. In December 2019, an outbreak of a cruel disease began in China, in the
city of Wuhan. This illness quickly spread to various regions of the planet and was recog-
nized by the World Health Organization as a pandemic on March 11, 2020. At the beginning
of 2020, there were no vaccines or specific antiviral drugs against it, and the only way to
prevent it was to stop physical contact and strict quarantine, which led to serious global
socio-economic consequences. Due to the restriction of movement, many people could not
get the help they needed in time. The supply shortage led to panic purchases and destocking
in shopping centres. Mass cultural and scientific events were cancelled, work and study were
conducted mostly online, and people received information only through the Internet. Un-
fortunately, not all the information spread over mass media was relevant. Fake information
increased the threat of danger, which itself was significant; apocalyptic prophecies gave rise
to eschatological ideas; common provocative scarecrows caused stress, which contributed
to the deterioration of health, especially in hypertensive and cardiac patients.

Analysis of recent research and publications. After the appearance of COVID-19,
Dean Koontz’s book “Eyes of Darkness”, first published in 1981, has found its supporters
again [10]. In this tense thriller, the author described the fictional virus “Wuhan-400”, which
was characterized by 100 % mortality at the absence of any medicine against it. In addition to
scaring people with predictions of inevitable death, Koontz’s book focused on the origin of the
pathogen in China, which contributed to manifestations of xenophobia against the Chinese.
Some modern researchers also tend to emphasize the danger of this disease [8, p. 10; 9, p. 35].

The 2002-2004 outbreak of severe acute respiratory syndrome began in rural Foshan,
Guangdong Province, southern China, on November 16, 2002. The previously unknown
form of atypical pneumonia was called severe respiratory syndrome SARS. Its causative
agent turned out to be a virus from the SARS-CoV family of coronaviruses, and its carriers
from bats to humans became civets, which are sometimes kept as pets in that region [8, p.
10]. In 2012, Saudi Arabia experienced a SARS-like disease called Middle East Respiratory
Syndrome (MERS). Its causative agent turned out to be MERS-CoV, which was transferred
from bats to humans through camels [8, p. 11].

The 2019 pandemic also has a “Chinese” origin. However, there is no reliable evidence
about the experimental origin of this virus in the Wuhan laboratory. Thus, such a version
can be considered more as political than scientifically confirmed [8, p. 16]. Among known
human coronaviruses, four periodically cause acute respiratory diseases, and three are fatal
for humans (SARS-CoV-1, MERS-CoV, SARS-CoV-2) [9, pp. 13—14]. According to the
English historian of medicine Mark Honigsbaum, this happens not only because microbes
are very changeable. It has been known since the time of Pasteur. The problem is that we
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repeatedly help them to occupy new ecological niches and spread to new places in the world.
It usually becomes evident only after the outbreak of another disease [8].

At the same time, there is a certain number of publications devoted to the history of
the fight against epidemics of various etiologies. Among them we can mark the works of
recent years [6; 7].

Sources and methods. The study is based on the fundamental principles of histori-
cism, objectivity and comprehensiveness, which determine the research methods, including
comparative-historical, subject-logical, system-functional methods. Special techniques, such
as problem-chronological, comparative, biographical methods are also engaged. We used the
origin and archival approaches for analysis of the source base. The method of generalization
and systematization of facts is employed in the preparation of conclusions.

Thus, the aim of the article to analyze the history of native scientists developments
dedicated to the problem of combating viral infections, in particular, influenza. Also the
purpose of this work is to show the importance of these studies in the conditions of the
spreading modern pandemics, in particular, COVID-19.

Basic material and results. Indeed, a number of viral pandemics with symptoms of
influenza originated in China. The pandemic of the disease of 17811782, known as “epi-
demic catarrhal fever” and first named “influenza”, arose in the autumn of 1781 in China,
as it was written by N. Gamaleya [3]. Of course, identification of the causative agent was
not discussed in those distant times. The pandemic (“Spanish disease”) of the First World
War (1918-1919) appeared in 1917 also in China.

So, it happened that bat colonies in China, where natural source of coronavirus is located,
became the historical reservoir for the existence of this type in the biosphere. This situation
confirms the doctrine concerning the “mechanism of infection transmission”, which was
developed 60 years ago by L. Hromashevskyi, a student of D. Zabolotny. The mechanism
of transmission in his interpretation is moving the pathogen from one organism to another,
which was formed in the process of evolution and ensures the existence of this species in
nature. In substantiating the theory of transmission mechanism L. Hromashevskyi noted
three successive stages:

1) isolation of the pathogen from the infected organism;

2) its stay in the environment;

3) penetration into a susceptible organism [11].

Urbanization and globalization are the key factors in the rapid spread of infection to-
day. Another important factor, of course, is the greatly increased global interconnection via
international travel and trade. In the sixteenth century, it took weeks for smallpox, measles,
and other Old-World pathogens to reach the New World. It took even more time for carri-
ers of diseases such as yellow fever to take root in the Americas. A significant contribution
to the epidemiology and epizootology of infection diseases was made by N. Gamaleya
[12]. According to his investigations, in 1830, it took 11 months for the flu to travel from
Moscow to America, and in 1889, the flu travelled the same distance within 3 months. The
more accessible was rail travel, the faster disease was transmitted. Although, according to
the scientist, “it is not the linear distance that is important for the spread of influenza, but
the active communication” [3, p. 8].

Today, international flights on jet aircraft contribute to the fact that the virus can be
transferred to any country or continent within 72 hours. Wuhan is the seventh largest city in
China, with more than 11 million people. It is the main transport hub in central China, con-
nected by direct flights to Europe. It is not surprising that after becoming active in a natural
reservoir in China, the coronavirus was able to spread very quickly around the globe. And it
is quite clear that Wuhan was considered as a place to create the world's largest Centre for
the Control of Disease Prevention, which is engaged in the study of coronaviruses.

In the first half of the 19th century, the level of scientific knowledge did not allow us
to clearly define the characteristics of viruses that cause influenza diseases and the mecha-
nism of their transmission. However, some features of the influenza epidemic, highlighted
80 years ago in the work of N. Gamaleya, are similar to certain elements of the coronavirus
pandemic noted by modern scientists.

56



ISSN 2617-1929 (print) - JocnimkeHns 3 icropii 1 ¢inocodii Hayku i TexHiku - Tom 32 - Ne 2 - 2023

The flu virus visits us every year and can cause epidemics that sometimes take the
form of a pandemic. Epidemic influenza has been known to mankind since ancient times.
In the 5th century BC this contagious disease raged in Thrace, in the north of Greece. It was
described by Hippocrates in his 6th book “Epidemic” [7]. Plague, cholera, and influenza
epidemics caused a huge number of victims. Suffice it to say that more than 690,000 peo-
ple died from cholera alone in 1848 [16, p. 217]. But the worst of such pandemics was the
Spanish flu (1918-1919), which affected the course of World War 1. During 1.5 years (18
months), it went around the entire globe and caused 20 million victims, three times more
than in 51 months of the war [3, p. 11].

“Especially characteristic of the flu is in its epidemic form,” —wrote N. Gamaleya, — “it is
the extreme contagiousness, the speed of its movement, the huge number of the population
affected by it. Nothing could be compared to the ability of an epidemic flu to capture all
the countries of the globe in a short period of time” [3, p. 4]. Today’s pandemic, which was
named COVID-19, turned out to be even more active: its causative agent, SARS-CoV-2,
is transmitted more easily than the flu virus. In the case of influenza, according to N. Ga-
maleya: “Contamination by droplet infection is the main way of spreading the disease. But
there is another possibility — the using shared utensils” [3, p. 33]. The most efficient path
of COVID-19 transmission is airborne, but it is also possible through infected surfaces.
“A characteristic (and extremely dangerous) feature of SARS-CoV-2 is the ability to spread
from infected people to those who do not have symptoms of the disease yet [9, p. 24]. Sim-
ilar information can be found in N. Gamaleya’s work: “Recently, the existence of healthy
carriers with influenza has been experimentally confirmed” [3, p. 26].

During the flu, high fever, headache and muscle aches are combined with serious pul-
monary disorder, bronchitis, bronchopneumonia and pneumonia, which can often cause death
[3, p. 7]. The three main symptoms of COVID-19 are fever, high temperature, dry cough
and difficulty breathing [9, p. 35]. The final phase is acute respiratory distress syndrome
and possible death [9, p. 22].

Influenza affects the entire system of the body. Localizing initially in the respiratory or-
gans, the flu infection affects the heart and its vessels, the digestive organs, the nervous and the
endocrine systems, and the sense organs [3, p. 46]. The SARS-CoV-2 virus can cause significant
damage to the kidneys, liver, heart and, in general, almost every human organ system [9, p. 35].

In 1890, the medical academy in Paris reported: “The influenza epidemic is becoming
more and more malignant and recovered people do not acquire immunity; there are many
examples of 2- or 3-times repeating disease of the same person” [3, p. 7]. In the monograph
of N. Gamaleya it is stated that “Immunity to influenza in humans is short-lived, and repeated
diseases in humans are very frequent. This is a characteristic exception to the general rule,
since usually viral infections leave persistent immunity” [3, p. 18]. Research over the next
ten years proved that the possibility of re-infection cannot be excluded [9, p. 43].

In various parts of the world until the middle of the 20th century, many strains of the influ-
enza virus were isolated, which have certain qualitative and quantitative differences. They differ
in serological and antigenic properties, which are important in the development of vaccines [3,
p. 49]. According to S. Komisarenko, the natural reservoir that has existed in China for more
than 65 million years has created unique opportunities for the evolution of viruses [9, p. 16].

Until the beginning of the 40s of the 20th century, according to N. Gamaleya, attempts
to actively immunize people against the influenza virus were made. But certain results were
not achieved. As S. Komisarenko said, referencing to foreign source [14]: “Despite the efforts
of the best laboratories and pharmaceutical companies in the world, specific and effective
drugs against COVID-19 have not yet been invented” [9, p. 47]. And in spite of the world’s
leading scientists have developed a number of antiviral vaccines and drugs (Pfizer-BioNTech,
Moderna, Paxlovid), the final victory over infectious diseases is still far away.

According to the modern researchers, the spread of the Chinese COVID-19 virus can
still be limited by certain means, unlike the seasonal flu epidemic, which is transmitted from
person to person very quickly. This is exactly what N. Gamaleya’s monograph is about. He
notes that it is possible to restrain the spread of a pandemic or seasonal epidemic, but it is
very difficult to prevent their appearance: “Terrible pandemics and large epidemics appear
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after an indefinite period of time, and it is not easy to prevent them with a vaccine. It is
irrational to vaccinate the population in advance, as was done against smallpox due to the
instability of influenza immunity. For the same reasons, it is also impractical to fight endemic
influenza with vaccination, which is common and often recurring” [3, p. 58].

For thousands of years, mankind has constantly suffered from both influenza viruses
and the causative agents of plague, cholera, tuberculosis, etc. At the end of the 19th century,
the prospects of a successful fight against an invisible enemy appeared. In the 1880s, the
German bacteriologist Robert Koch and his French colleague Louis Pasteur discovered the
“germ theory” of disease, showing that tuberculosis was a bacterial infection, and proposed
vaccination against anthrax and rabies. In the 1950s, during the period of euphoria caused
by the discovery of antibiotics, the American microbiologist René Dubos opposed the ex-
pediency of overly optimistic illusions in solving serious medical problems [2]. That time
the most of his colleagues considered the fight against infectious diseases quite successful.
They believed that the eradication of the common causes of infection would come in a short
time. But R. Dubos argued that medical science caused “essentially destructive forces” that
could one day destroy the medical utopia. In his opinion, complete freedom from disease was
a “mirage”, it was almost incompatible with the life process, and at some unpredictable time
and in some irresistible way nature would strike back. “Modern humans believe that they
have achieved almost complete domination over the natural forces that shaped his evolution
in the past, and that he can now direct his own biological and cultural destiny. But this may
be an illusion. Like all other living beings, it is part of an extremely complex ecological sys-
tem and is connected to all its components by countless connecting links” [2, pp. 266—267].

All the advances in science and technology, R. Dubos argued, do not actualize the utopi-
an dream of general well-being because they ignore the dynamic process of adaptation to the
ever-changing environment with which every living organism inevitably comes into contact.
Organized species such as ants have established a satisfactory equilibrium with their environment
and do not suffer from large waves of disease or changes in their social structure. But humans
are essentially dynamic; their way of life constantly changes from century to century. They
experiment with synthetic products and change their diet; construct cities where rats and infec-
tions spread; build cars and factories that pollute the air; create radioactive bombs. Life becomes
more comfortable, technology becomes more complex, and new factors create new dangers.

An assessment of pandemics and epidemics development that have already occurred
allows us to conclude that this process is accelerating. “Despite our limited understanding
of how the novel coronavirus works and what it does to the human body, many are putting
what I consider a disproportionate amount of faith in the possibility of a COVID-19 vaccine
by 20217 [6]. The cruel COVID-19 pandemic should be a useful lesson for us. “Further
development of the situation,” as S. Komisarenko notes, “depends, on the one hand, from
the evolution of this virus, and on the other hand, from the success of humanity’s efforts to
contain the spread of the virus, compliance with a set of anti-epidemiological measures, and
the creation of effective antiviral drugs, diagnostics, and vaccines. With a high probability,
SARS-CoV-2 (or its derivatives) can become companions of our lives for many years, and
humanity needs to adapt to the corresponding changes in everyday life” [9, p. 89].

Conclusion. The discussion started by R. Dubos a quarter of a century ago is gaining
relevance today. His disappointing forecast is not hopeless: we must recognize the inevitability
of our coexistence on the same planet with representatives of the microcosm and learn to
create conditions for preserving our own health. Medical researchers should not be blinded
by the threats posed by known and unknown pathogens, and depend of uncertain paradigms
and causation theories, both apocalyptic and exorbitantly optimistic. The ecological postulate
of R. Dubos: “Think globally, act locally” can help scientists determine the real trends of
the harmonious development for all existing forms of living matter in the biosphere, without
departing from the requirements of the ecological imperative.

The means of mass communication should not intimidate people by outbreaks of ep-
idemic diseases. They should, as recommended by one of the founders of epidemiological
science, our compatriot Danylo Samoilovych, “...raise people’s courage by showing them
with simple and clear examples that we have possibility to fight cruel disease and there are
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ways to prevent its spread” [13, p. 48]. A century and a half later, the French novelist and
philosopher Albert Camus expressed a similar opinion regarding the task of the press during
the epidemic. Printed editions, he believes, should inform citizens with maximum objectivity
about the progression or fading of the disease; to give them the most authoritative informa-
tion about the further course of the plague; maintain the spirit of the population, distribute
the necessary medical recommendations; in a word, to consolidate the good will of all and
everyone in order to successfully overcome a natural disaster together [1]. Remember ap-
peal of epidemiologist and writer Yuriy Shcherbak, which is actual today. It proclaims that
pandemic is still ongoing. And the fight against a dangerous infection is in at its peak [15].
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