ISSN 2409-4943. Ukr. Biochem. J., 2016, Vol. 88, N 6

THE HISTORY OF BIOCHEMISTRY

https://doi.org/10.15407/ubj88.06.098

NOBEL LAUREATE ILYA I. METCHNIKOFF (1845-1916).
LIFE STORY AND SCIENTIFIC HERITAGE

Yu. V. EZEPCHUK"?, D. V. KOLYBO?

!National Jewish Medical and Research Center, Denver, Colorado, USA;
’The Gamaleya Institute for Epidemiology and Microbiology, Moscow, Russia;
3Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv,
e-mail: kolibo@biochem.kiev.ua

A century of science after I. Metchnikoff’s death demonstrated the truth in many of his views and
Judgments in the field of immunology, pathology, bacteriology, zoology and comparative embryology. Today
Metchnikoff'is deservedly called the father of the theory of cellular immunity, and also a harbinger of the theo-
ry of natural immunity. His work in the field of lactic acid bacteria formed the basis for an entire industry of
probiotics. Metchnikoff’s doctrine of the possibility of extending human life is still relevant. This publication
is one more attempt to tie the biography of the scientist with his creative legacy and his contribution in the

world treasury of biological science.
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standing scientist of the late XIX — early XX

centuries — zoologist, microbiologist, and im-
munologist — Professor Ilya Ilyich Metchnikoff. For
a fundamental discovery, regarding phagocytosis as
a protection reaction of the organism, Metchnikoff
was awarded the 1908 Nobel Prize in Physiology or
Medicine (jointly with the German Professor Paul
Ehrlich). The history of biological science has ap-
preciated Metchnikoff contribution to the knowledge
of the nature of the immune system and has put his
name on a par with the greatest names of his con-
temporaries — Einstein, Darwin, Pasteur, Mende-
leyev and Pavlov.

L. I. Metchnikoff was born on 3(15) May, 1845
in the village of Ivanovka, Kharkov province, now
the territory of modern Ukraine. Soon after his
birth, the family moved to the village Panasovka,
which also belonged to the estate of his father [1-3].

His mother Emilia L. (nee Nevakhovich) (1814-
1879) came from a noble family of Jewish origin. Her
father — a philosopher, essayist and educator Yehuda
Leib ben Noach, or, as he was called in the Russian
manner Leo Nikolaevich Nevakhovich (1776-1831),
wrote books, the most famous of which is “The

I n 2016 we mark 100 years since the death of out-
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Nobel Laureate’s Mother Emilie L. Mechnikova [7]

wailing of the Daughter of Judaea” (Vopl’ Dshcheri
Iudeiskoi). After the adoption of Christianity (Lu-
theran or Greek Orthodox) in 1806 (or 1809) Metch-
nikoff’s grandfather was granted nobility. One of his
sons Michael Lvovich was a cartoonist, publisher of

the first comic magazine in Russia “Eralash” (the
Jumble). The second son — Alexander Lvovich — a
playwright, was in charge of the repertoire of the
Imperial Theatres [4-6].

Ilya Ilyich’s father — Ilya Ivanovich (1810-
1878) — a retired officer, a colonel, Ukrainian land-
owner. Father’s family came from the old Moldavian
boyar family Milescu-Spataru. Family name Metch-
nikoff, apparently, is a translation of the Moldovan
title Spataru, or “spaddare”, which means the squire,
the sword carrier (swordsman or Chancellor).

Ilya Ilyich was the youngest child in a large
family [7]. All the children were well educated and
highly trained, but each of them met different fate.
For example, one of the brothers, Ivan Ilyich, served
as a provincial prosecutor in Tula and became a pro-
totype of the main character of Leo Tolstoy’s novel
“The Death of Ivan Ilyich” (Smert’ Ivana Ilyicha).
(Tolstoy changed neither the real name nor the real
middle name in the story) [8]. The main theme of the
novel is the urge to find the meaning of life by the
dying man. “This story is the brightest, most sophis-
ticated and most complex work of Tolstoy” — con-
sidered, for example, the writer Vladimir Nabokov
[9]. In Ilya Metchnikoft’s opinion, Tolstoy was a
writer, who “gave the best description of the fear of
death”. But the theme of “fear of death” is visibly
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Visiting Leo Tolstoy in Yasnaya Polyana, 1908
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or invisibly present in all the works of Metchnikoft:
in his scientific work, journalistic and philosophical
assays. “The fear of death — one of the main char-
acteristics that distinguish man from the animals,
even the most developed”, — the scientist wrote: “All
animals instinctively avoid death — but do not realize
it” [10].

Fear of disease, famine, fire, death — all of these
factors contributed to the pessimistic perception of
reality characteristic of early Metchnikoff. However,
he argued that “every pessimist at the end of life
necessarily becomes an optimist”. In his “Etudes of
optimism” Metchnikoff quipped: “Tolstoy, who was,
of course, a great connoisseur of human souls, did
not know that the instinct of life, the need to live —
not the same at different ages. ... Having reached the
rape old age, a person begins to feel life satisfaction,
a kind of satiety of it” [10]. The same happened with
the scientist himself. At one of the turning points of
his life, after a long illness caused by the agent of
relapsing fever which, incidentally, the scientist in-
fected himself, being on the verge of life and death,
Metchnikoff unexpectedly defeated the fear of death,
and along with the fear of death all doubts, frustra-
tions and discouragement left him. From the deep
pessimist the scientist transformed to consummate
optimist, and remained so until his death.

But let us back to the scientist’s childhood.
Ilya Ilyich spent his childhood and adolescence in
his father’s estate in the village Panasovka, Kharkov
province, now the village Metchnikovo. Ilya was
the youngest son in the family, and therefore, most
dearly loved by all, especially by mother. Probably,
it was the mother, who decided that her son would be
a scientist, and she did everything possible to sup-
port and develop interest in art, music and natural
sciences in him.

Ilya began to show his talents in the early child-
hood. Contemporaries said that he loved to sit with a
beautiful picture book about animals, to catch bugs
and butterflies, to observe nature and think about
the mysteries of the universe. He eagerly desired to
share the joy of contemplation of the world with eve-
ryone who was nearby. He even collected his own
audience of peasant children and told them about
the nature, the world and all that he knew or saw.
He just could not be without listeners, therefore, in-
spired by the attention he gave coins and goodies
to peasant children who came to listen to him [3].
There is a story how one professor (or ever student)
from Odessa University was invited in the Metch-
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Leo Ilyich Metchnikoff (1838-1888)

nikoff’s house as a tutor to his elder brother Leo, and
once unwittingly witnessed “a lecture on the nature
of frogs”, given by a seven-year old master to his
peasants. Professor was impressed by what he had
heard, and, of course, told his colleagues about the
young talent from the village Panasovka. Thus, the
fame of Metchnikoff-lecturer spread in the walls of
the Odessa University long before Metchnikoff-do-
cent joined to the University department.

Probably, of all the brothers Ilya loved his
brother Leo, who determined his penchant for scien-
ce, the most Leo Metchnikoff was a multi-talented
personality, easily accepting any teaching. During
his life, he tried his hand as a translator knowing a
lot of oriental languages, and as a geographer and
ethnographer, philosopher and writer. He was one
of the members of the Orthodox Mission of Gene-
ral Mansurov in Jerusalem, commanded one of the
Garibaldi batteries, even tried to gather Slavic regi-
ment in his support, he studied medicine and painted
excellently, led the faculty at universities in Japan
and Europe. He was one of the founders of politi-
cal economics and geo-political geography [11, 12],
however, he could not return to his homeland, be-
cause he was suspected of being an anarchist and
rebel.

In 1850 the whole family moved from Panasov-
ka to Kharkov. Ilya entered at once the second class
of the gymnasium, where he studied with a great
pleasure and amazed teachers and companions by
his abilities. Metchnikoff wrote his first scientific
work at the age of 16 while studying at the gymna-
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sium. The work was dedicated to slipper animalcule
(infusoria) and was exepted for accepted publica-
tion in the journal “Vestnik Estestvennykh Nauk” in
1862. However, due to journal’s financial problems,
the article was published only three years later, in
1865 [13].

After graduating from high school Ilya decided
to pursue higher education in Europe, but having
faced with the cold reception of alien Germany, he
returned to Kharkov. From Germany Metchnikoff
brought the book which undoubtedly influenced all
his subsequent work — a Darwin’s landmark work
“Origin of Species”, published also in Russian in
1864 [14]. “By combining human with the animal
world by a common origin, Darwin thus strengthe-
ned the hope to solve the problem of human existen-
ce with the help of the laws that govern living
beings” —recalled Metchnikoft [15]. After becoming
acquainted with the Darwin’s work Metchnikoff be-
came ever since a staunch evolutionist, and saw his
calling in the further development of this theory. The
issues that troubled the young scientist were the ori-
gin of multicellular organisms from unicellular and
origin of chordates from invertebrates. The study of
invertebrate larvae could give answers to these ques-
tions. Therefore, Metchnikoff dreamed to graduate
from University as soon as possible and moved from
the theoretical science to practical research.

Metchnikoff completed a four-year course at
the University of Kharkov in two years, at the age
of 19, and then continued to study in Germany and
Italy, working on a master’s thesis. By this time,
Metchnikoff became convinced evolutionist-Dar-
winist considering invertebrates as the ancestors
of more advanced forms of life. The objects of his
research were planarian — flatworms, and cephalo-
pods. Metchnikoff explored the features of the de-
velopment of these animals, trying to answer the
questions about the origin of multicellular organ-
isms and the mechanisms of tissue differentiation.
Thus, Metchnikoff developed a new field of natu-
ral science — comparative embryology. Ilya Ilyich
expounded his findings on the Folia embryonalia
cephalopods in his master’s thesis [16], which he
successfully completed at the age of 22 in the Odessa
University; he immediately became a lecturer of this
university. The young teacher often had to lecture to
students who were much older than he. Of course, it
was very difficult, but the opportunity to be realized,
doing what he liked, inspired him very much.

In 1867 Metchnikoff and his friend Alexander
Kovalevsky (1840-1901) went to St. Petersburg to

Student Ilya Metchnikoff, 1862 [7]

present their research at Russian Congress of Natu-
ralists, after which Metchnikoff was invited to work
in the St. Petersburg University. In 1868, Metch-
nikoff defended his doctoral thesis [17] at the Uni-
versity of St. Petersburg, and in the same year began
to work as an assistant professor at the University.

Yang scientist llya Metchnikoff [18]
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In St. Petersburg Ilya Ilyich met his future
wife — Lyudmila Vasilyevna Fedorovich. “I wan-
dered around and felt an incredible need to be loved,
the need for various forms of affection ... but most
of all thought of Liu (Lyudmila — niece of Profes-
sor Andrey Nikolayevich Beketov)” [19], whom he
married in 1869. The bride was too weak because of
tuberculosis, thus she was brought on a stretcher to
church where the wedding took place. Metchnikoff
hoped to heal his beloved wife, using all his strength
as a scientist and as a loving husband. He moved
from cold Petersburg to Odessa, then left teaching
in Odessa and took his wife to Madeira, but Metch-
nikoff could not save her, Lyudmila died four years
after the wedding. In desperation Metchnikoff took
a huge dose of morphine, but miraculously survived
[20]. It was early spring in cold Switzerland. After
the first suicide attempt Metchnikoff poured over
himself cold water and went out into the street in
the hope of getting a deadly chill, but suddenly his
attention was absorbed by insects, beating on the
night lights. It was the thought of these insects, their
evolution and the country way of life that returned
the scientist to reality, reminding him about his work
and calling. So, after a failed suicide attempt, Ilya
Ilyich again immersed in the work, returning to the
Odessa University.

In 1875 Metchnikoff decided to remarry, this
time to his student Olga Nikolaevna Belokopytova,
who was 13 years younger than him. The scientist all
his life called her “my dear child, my dear girl”, but
in old age there was also a touching appeal to her in
Ukrainian “my mom”.

For Metchnikoff young Olga became not only
a caring friend and helper, but also inspiration,
muse, light and life itself. Even if the fate separated
them for a while, there was no a single day when
they did not write letters to each other. The daugh-
ter of the Marshal of the Odessa nobility, Olga was
one of the most gifted Metchnikoff's students and a
beautiful girl. Her admiration for her husband and
teacher made Metchnikoff a real hero, able to turn
the scientific world. Olga did not only help Metch-
nikoff in science, but also successfully ran a business
in his estate Popovka. She built a school for peasant
children for the money earned by her husband (by
the way, the school is working to the present day),
painted pictures, organized exhibitions, treated the
peasants, and after the death of the scientist kept all
his records and published the memories of her hus-
band [3]. Needless to say, that it is Olga gave her
husband all the things required to make Metchnikoff
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Olga Belokopytova, 1873 [7]

Portrait of llya Metchnikoff by
Olga Mechnikova, 1912 [7]
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great optimist and life-loving man from a convinced
pessimist.

While working on a master’s thesis in Naples,
Metchnikoff met Dr. Sechenov, who was on vaca-
tion there. A few years later Sechenov recommen-
ded Metchnikoff for the position of Professor of the
St. Petersburg Medical Academy. However, Scien-
tific Council, consisting mainly of doctors, who had
contempt for biological science, rejected candida-
ture of Ilya Metchnikoff. Professor Sechenov left the
academy in protest, remaining practically destitute.
Therefore, returning to Odessa, Metchnikoff imme-
diately invited Sechenov to Odessa University as a
professor at the Faculty of Natural Science. Seche-
nov gladly accepted the Metchnikoft’s offer and two
eminent friends were working together in Odessa for
the long five years. Needless to say, what time it was,
both for the Odessa University, and the entire city!
Two Stars of universal scale shone in the walls of
the Odessa Alma Mater, the power of their talents
awakened fervent love for biology in young minds.

Ilya Ilyich repeatedly recalled with pleasure
this period of their lives in Odessa. “Sechenov dis-
tinguished for exceptionally kind and soft heart”
[19]. Apparently, all that can be said about Metch-

nikoff. Two professors became great friends, and
Sechenov affectionately called Metchnikoff “mom”
for the care that Metchnikoff showed to his Russian
colleague.

Who else than Sechenov and Metchnikoff, em-
bodied a secular elite of Odessa, were so in demand
in all the events of life in the city. Even in a city
court, the two professors became elder jury. Howe-
ver, as Metchnikoff recalled: “We have mostly ... pro-
nounce sentences, which increasingly have been ex-
culpatory”. This state of affairs is really no surprise.
For example, “one assistant prosecutor ... a long time
to dwell on the fact that among the jury are those
who on the basis of the doctrine of the brain reflexes
believe every transgression untouchable”. However,
the professor simply felt that “it was impossible to
take on his conscience convict the accused without
sufficient reason” [19].

For students and professors, “as far as possi-
ble treated leniently in the exams and the discussion
of their misdemeanors, considering the severity of
harmful and unnecessary” [19].

However, life at the university was not always
sweet for Metchnikoff. More than anything, the
scientist appreciated the opportunity to quietly do

Metchnikoff and Sechenov with other professors at the Odessa University, 1873 [7]
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things he loved — science. University gossip, political
games and other irrelevant fuss, irritated the great
scientist. Being away from any policy, he worried
very much about the students who participated in the
student unrest, and thus risked expulsion from the
University. He was particularly annoyed by provo-
cateurs professor pushing students to rash actions.

After March 1, 1881 the position of the univer-
sity was particularly aggravated. Terrorists of the
“Narodnaya Volya” killed Alexander II, one of the
most progressive tsars of his era, educator and libe-
rator, who abolished serfdom in Russia, carried out
judicial and educational reforms. Universities wave
of reaction began. Metchnikoff was always out of
politics; however, the reaction pressure touched him
as well. Unable to put up with the status quo Metch-
nikoff left the University.

After retirement, Ilya Ilyich went to Messina,
where he worked for some time in his youth. At this
time, stay in Messina was a turning point in his aca-
demic life. Metchnikoff recalled this period: “My
main stay in Messina related to 1882 and 1883. There
I went to “rest” after the retired out of the University
of Odessa”. It is here, in Messina, Metchnikoff made
the most important discovery of his life. But give
the floor to the scientist in the description of these
events: “One day, when the whole family went to the
circus to watch some amazing trained monkeys, and
I was alone on my microscope, observing the life of
motile cells in transparent larvae of sea stars, [ was
immediately struck by the new think. It occurred to
me that such cells must be in the body against delete-
rious figures. Feeling that there lies something par-
ticularly interesting, I was so excited that began to
walk around the room and even went to the beach to
collect my thoughts. I told myself that if my assump-
tion is correct, then a thorn inserted in the larvae of
the starfish body, which has no vascular or nervous
system, must be in a short time surrounded by adhe-
sive on her mobile cell, just as is the case in humans,
splinter his finger. No sooner said than done. In the
tiny garden at our house, where a few days before on
a tangerine tree was set up for children Christmas
“tree”, I picked some pink spikes and immediately
put them under the skin of gorgeous, clear as water,
starfish larvae. Of course, | was worried all night
waiting for the result and the next day, early in the
morning, happily stated luck experience. The latter
formed the basis of the “theory of phagocytes”, de-
velopment of which the next 25 years of my life have
been devoted to” [21].
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Thus Metchnikoff discovered phagocytosis.
Of course, phagocytosis could be observed before
him. As it was interestingly noted by British Pro-
fessor Siamon Gordon [22] twenty years before
Metchnikoff, this process was described in ... Ivan
Turgenev’s novel “Fathers and Sons”. Here is an
interesting excerpt from the novel: “But he (Pavel
Petrovich) sometimes asked permission to be pre-
sent at the tests of Bazarov, and once even brought
his perfumed and washed excellent drug face of the
microscope in order to see how a transparent infu-
soria swallowed a green speck and busily chewed
it some very nimble jaws, is with her in the throat”
[23]. However, phagocytosis was seen by contempo-
rary scientists as a way to supply the cells, but not as
a way to protect the body. Metchnikoff’s merit con-
sists in the fact that he saw in this process a power-
ful factor in the immunity of multicellular animals
[24, 25]. His further work was devoted to the proof
of the role of phagocytosis in protecting the body
from infections.

Next, Metchnikoff conducted experiments with
Daphnia — tiny planktonic crustaceans. The scien-
tist entered into the daphnia body fungal spores and
observed that some cells came to the spore and en-
veloped it, as they were devouring and destroying
it, while daphnia continued to live as it nothing had
happened. Metchnikoff introduced a lot of spores in
Daphnia body and saw that cells could not cope with
the abundance of foreign particles, and daphnia died
[26].

Metchnikoff called these cells, protecting the
body from foreign particles and tiny organisms,
phagocytes, i.e., in a free translation, cell-eaters.
They protect any living organism, including humans,
from both living uninvited guests — bacteria, virus-
es, spores, fungi, and non-living — caught, for ex-
ample, in wound mineral cuttings. Enveloping them
on all sides, the phagocytes neutralize unwanted for
organism alien creatures and blotches. Metchnikoff
described two types of phagocytes in humans and
other higher animals — macrophages (as they are
called up to this day), and microphages (now — neu-
trophils) [27, 28].

Discovery of phagocytosis allowed understan-
ding the body’s defense system and developing the
theory of cellular immunity — the immunity to infec-
tious diseases. However, the theory met with great
resistance among the luminaries of contemporary
biological science.

What prevented contemporaries from percei-
ving this seemingly very elegant and logical theory
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Phagocytes from Metchnikoff’s drown [7]

of phagocytosis? Besides the usual envy it can be
identified and some objective reasons. Firstly, phago-
cytosis had long been known in scientific circles as
a way of eating rather than a way to protect organ-
isms. Thus, performed by Metchnikoff in Messina
experiment with a rose thorn, surrounded by phago-
cytes starfish, tended to be interpreted by most re-
searchers as a reaction of the starfish hit with the
“big piece of food” in the form of the rose thorn.
Secondly, there are certain pathogens, which can
parasitize in macrophages, thus remain alive within
these cells. For example, the Koch bacillus — causa-
tive agent of tuberculosis, a part of their life cycle
holds within macrophages, and the macrophages do
not harm them, and it was also well known. Thus,
the bactericidal function of macrophages had been
questioned by nature itself. And most importantly, at
a time it had got stronger humoral immunity theory,
developed in the first place, by the German School
of Immunology. According to this theory the protec-
tive factors are in blood serum, called antibodies,
which can protect the body against infection, and
protection of the organism directly depends on the
number of antibodies in the serum. Using serum,
immunity could be transferred from the immune
animal to non-immune and even from animals to
humans. Such experiments were practiced not only
in Germany but also in the Pasteur Institute, where
Metchnikoff started to work in 1887. For example,
Deputy Director of the Institute Emile Roux, singled
diphtheria toxin, proposed the use of a horse anti-
toxic serum as a therapy against diphtheria [29]. By
the way, bringing this practice to perfection, Emil

von Behring in 1901 received the world’s first Nobel
Prize in Physiology or Medicine.

Metchnikoff continued to make the amazing
experiments, confirming the validity of his theory,
and was supported by the famous Louis Pasteur, who
organized in his Institute a whole scientific depart-
ment for Metchnikoff. Thus, in 1887, at the age of 42,
Metchnikoff left his homeland forever. He settled in
Paris, where he would live the rest of his life. First,
Metchnikoff headed the Department of Compara-
tive Morphology of Microorganisms in the Pasteur’s
Institute, and in 1905, several years after Pasteur’s
death, when Emile Roux was elected as a third di-
rector of the Institute; Metchnikoff became the depu-
ty director of this Institute.

As mentioned by many authors, Metchnikoff
would have done much more if he had not been
so intolerant for the humoral theory of immunity.
However, as we know, history does not know the
subjunctive mood. Besides, it was a time of the birth
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Emile Roux defeats Diphtheria (contempo-
rary painting) (portrait signed by Meyer, 1895,
reproduction from Pasteur museum [30])
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Friends and colleagues: Ilya Metchnikoff
and Emile Roux, 1905 [7]

of a new science, in which there was no place for
scientific compromises. As a result, both scientists
Metchnikoft and Erlich were right and the awarding
of the Nobel Prize finally put an end to their con-
tradictions. Ilya Ilyich began his Nobel speech with
the words: “I have had the great honour of receiving,
together with my excellent friend, Professor Ehrlich,
the Nobel Prize for Medicine...” [31].

The wording of the merits for which Ilya
Metchnikoff and Paul Ehrlich received the Nobel
Prize, sounded very simple: “For the assessment of
their work in the field of immunity” [32].

Metchnikoff is one of the founders not only of
Immunology, but also Microbiology of Infectious
Diseases. Back in 1886, after returning to Ukraine,
Metchnikoff with Dr. Gamaleya opened in Odessa
the first Russian private bacteriological laboratory,
the purpose of which — the fight against infectious
diseases [33]. Many of his works were devoted to the
study of such dangerous diseases as cholera, tuber-
culosis, syphilis, typhoid fever. It is interesting that
Metchnikoff was also nominated for the Nobel Prize
for his work on the study of syphilis.

Ilya Ilyich was also interested in the aging pro-
cess. The scientist believed that old age and death
come from self-poisoning — every living organism
accumulates microbial poisons. Especially in this
respect, microbes living in large numbers in the
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colon were considered to be harmful. To combat
these germs Metchnikoff offered a lactic acid bac-
teria Lactobacillus delbrueckii (bulgaricus) — the
microorganism contained in sour milk. The scien-
tist began to promote the sour milk products and he
himself included them in his diet on a daily basis for
many years until the end of his life. Incidentally, the
product prepared using receipt of Metchnikoft, still
exists, and is called “Prostokavasha Metchnikoff-
skaya” (State Standard 31661-2012).

Through his work on the development and
changes in the body, Metchnikoff is considered as
the founder of gerontology — the science of aging.
Metchnikoff himself called his doctrine of “rational
Macrobiotics™. In accordance with his teachings, re-
tirement can come much later than it usually comes,
and with a happy old age overcomes the fear of
death. The correct the cycle of human development,
the natural ending with a happy departure from life
after completed all life missions, was named by
Metchnikoff “orthobiosis”. This teaching was the
reason for the optimism of the scientist, set out in
his work “Optimistic Studies” [34].

“Today, I finally turned 70 years old. I reached
the limit of a normal life, determined yet by King
David ...” [19], said the scientist at the end of life.
It seems, it is about 89 Psalm of David according
Synodal translation (or 90 Psalm according King
James Version), which has a line: “The days of our
years are threescore years and ten; and if by rea-
son of strength they be fourscore years, yet is their
strength labour and sorrow; for it is soon cut off, and
we fly away” [35].

2(15) July 1916 scientist’s heart stopped
beating. He passed away at the age of 71, having
lived a bright, good and productive life, left a huge
scientific heritage, adopted and confirmed by the
age-old history of science.

The widow of the scientist said: “Wrapped in
a white shroud, framing his handsome face, he all
white, he looked like a biblical prophet ... Now, it is
all expressed complete peace of mind, radiant kind-
ness and gentleness lit it” [3].

Metchnikoff also bequeathed his body to sci-
ence for medical research — with the proviso that
then the remains would be burned and buried in the
territory of the Pasteur Institute, where Ilya Ilyich
worked for almost 30 years, and where he performed
many of his discoveries. All the conditions of the
will were executed precisely. On July 18 his body
was cremated at the cemetery Pére Lachaise in Par-
is. The marble urn containing the ashes of the great
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Ilya I. Metchnikoff in seventieth birthday

scientist was installed in the library of the Pasteur
Institute, where he rests today.

A week after the death of the Nobel Prize win-
ner, the magazine “Sparks of the Sunday” (“Iskry
Voskresenia”) wrote (abridged): “Ilya Metchnikoff,
the great scientist, whose name is known all over the
world, has died. The homeland is proud of its great
son. This is the greatest scientist, physician, teacher
and author of many scientific papers, the creator of
the theory, which made a revolution in many fields
of medicine and bacteriology. Metchnikoff set the
task of his life to fight against the death, or at least,
for its remoteness. With brilliant insight, he foresaw
the emergence of a new man with a perfect physical
body. Mourning the loss of a man painfully resounds
in every heart...” [36].

Metchnikoff’s scientific heritage is extensive
[7, 37]. He was the first who gave experimental ra-
tionale for the phenomenon of phagocytosis and its
role as a protective reaction of the organism; de-
scribed two types of phagocytes (macrophages and
neutrophils) and established the role of macrophages
in the body's healing of injuries and the elimination
of dead cells; so he laid the scientific foundations
of the cellular theory of immunity [38, 39]. He has
made a great contribution to the development of the
science of infectious pathology showing the differen-
ce between the infectious process, asymptomatic
carriage of infection and resistance to infection. In

the field of comparative embryology he proposed a
model of evolutionary transition from unicellular
to multicellular organisms [40]. The foundations of
theoretical gerontology were laid by Metchnikoff.
He proposed a theory of aging, which sees this
phenomenon as the result of self-poisoning of an or-
ganism by waste products and microbial toxins [41].
Lactic acid products containing the bacteria Lacto-
bacillus bulgaricus were recommended by him as
healthy food supplements, that was the first intro-
duction of the concept of probiotics [42]. He also ex-
pressed the idea of biological plant protection [43].
Thus, Ilya Ilyich Metchnikoff planted seedlings
of scientific optimism and faith in the inevitable vic-
tory of science over threats. The entire history of
modern biology and medicine reinforces this belief
and cultivates seedlings into powerful trees growing
on the basis of theoretical and practical knowledge.

HOBEJIBCHKUM JIAYPEAT 1J1J151
LJIJIIY MEUHUKOB (1845-1916).
ICTOPISI JKMTTSI TA HAYKOBA
CIAJIIAHA

I0. B. €3enuyk™?, JI. B. Konu6o®

'HamionanbHUN €BpeiCbKUI MEAMYHUIN Ta TOCITIAHUN
ueHtp, Hensep, mrar Komopano, CILIA;
’HaykoBO-IOCIi IHU# iHCTHTYT erizemionorii Ta
Mikpo6ionorii im. H. ®. I'amaunii, Mocksa, Pocis;
*TactutyT Gioximii im. O. B. [Nannagina,

HAH VYkpaiaun, Kuis

Cromnittss Hayku micist cmepti [ 1. Meunu-
KOBa IIPOJEMOHCTPYBAJO ICTHHHICTh 0araThox
HOoro morisiAiB i Cy/DKEHB 13 rajyseil iMyHOJOri],
narouiorii, 6akTepioJorii, 300J0Ti1 Ta HOPiBHSUIBHOT
emOpiosorii. CbOroHi HOro cnpaBeainBO HA3HBa-
I0Th 0aTHKOM TEOPii KIIITHHHOTO iIMyHITETY, a TAKOXK
nepeIBiCHIKOM Teopii npupoaHoro imynirery. Horo
poOOTH, MPHUCBSIYCHI MOJIOYHOKUCIMM OaKTepisM,
CTaJM OCHOBOIO MiJIoi 1HAYCTpii NPOOIOTHKIB.
Buenns . I. MeuHukoBa 1po MOXKJIMBICTh MTPOJOB-
JKCHHS JKUTTS JIFDJMHUA aKTyaJbHO 1 B HAIll YacH.
st myOmikamist € me oaHier crnpodor 3B’sI3aTH
Oilorpadiro BUECHOro 3 HOro TBOPYOI CIAJN[HHOO
1 Oro BHECOK y CKapOHHUIIIO CBITOBOI 010J0TrTuHOT
HAYKH.

KnawuoBi cmoBga: Giorpadis Lini Meunn-
KOBa, IMYHOJIOT, OaKTepioyior, eMOpioior, 300JI0T,
IaTOJIOT.
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HOBEJEBCKUM JIAYPEAT Wb
NJIbUY MEYHUKOB (184-1916).
HUCTOPUS ’KN3HU U HAYYHOE
HACJIEAUE

FO. B. Esenuyk'?, JI. B. Konu60o®

"HarnoHa bHbIH €BPEHCKUI METUITUHCK U
U UCCJIeI0BaTENbCKUM 1IeHTp, JeHnep,
wrat Konopano, CILIA;
*HayuHO-HCCIIe0BaTeIbCKUI HHCTUTY T
SMUJCMHUOJIOTHHA U MHKPOOUOIOT HH
um. H. ®@. 'amaneu, Mocksa, Poccus;
SUucturyT 6uoxumuu uM. A. B. Tlannaguna,
HAH Vkpaunsi, Kues

Cronetue Hayku nocie cmeptu M. . Meunu-
KOBa MPOAEMOHCTPUPOBAIO HWCTUHHOCTH MHOTHX
€ro B3IJIS,I0B U CY K ACHUH B 001aCTH UMMYHOJIOT HH,
[IaTOJIOTUH, OAKTEPHOJIOTUH, 300J0TMH U CPaBHU-
TenbHON 3MOpHosioruu. CeroaHs ero crpaBeInBoO
Ha3bIBAIOT OTLOM TEOPUHU KJIETOYHOTO UMMYHUTE-
Ta, @ TAKXKE MPEABECTHUKOM TEOPUHU €CTECTBEHHOT'O
nMMyHHUTeTa. Ero paboTsl, MOCBSILICHHBIE MOJIOY-
HOKHCJIBIM OaKTEpHsIM, JEIJIM B OCHOBY LIEJIOM MH-
IycTpuu mpoonoTukoB. Yuenue . M. MeunukoBa
0 BO3MOKHOCTHU TNPOIJICHUS YEJIOBEUECKON >KHU3HU
MO-TIPEKHEMY aKTyalibHO. JlaHHas myOnuKanus sB-
JISICTCSL €IIe OHOW MONBITKON CBsI3aTh OMOrpaduio
YYEHOT'O C €ro TBOPUYECKUM HACIECANEM U €ro BKJIak
B COKPOBHIL[HUIY MUPOBOW OHMOJIOIMUECKOI HAYKH.

KnioueBpie cnoBa: Ouorpadpus Wnbn
MeuHHUKOBa, IMMYHOJIOT, OaKT€PHOJIOT, SMOPHOJIOT,
300J10T, 1aTOJIOT.
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