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ABSTRACT

Nicolaus Copernicus was not only a world-famous astron-
omer but a physician as well. He was born on 19" February
1473 in Torun and died on 24™ May 1543 in Frombork. His
remains were found in 2005 in Frombork Cathedral.

The aim of this work is to identify the reasons for mild
tooth loss in the maxilla of 70-year-old Nicolaus Coper-
nicus. This study analyzed the photos of the maxilla with
the following teeth (according to the FDI notation): 22, 13,
23, 14, 24, 15, 25, and 26 from Copernicus’s second funeral
in 2010.

After analysis of the historical texts, it was confirmed
that Copernicus had broad knowledge of various sub-
jects, including medicine, which may have influenced his
awareness of dental hygiene and healthy lifestyle. His diet
and general health condition were also scrutinized.

The very good state of the teeth of 70-year-old Nico-
laus Copernicus may be connected to his high education
and social background, wide knowledge of medicine and
oral hygiene, proper dietary and lifestyle habits, and good
general health. It is probable that the above-mentioned
factors had a major impact on Copernicus’s longevity. This
study is the first to find reasons for the good condition
of Nicolaus Copernicus’s teeth on the day of his death.
The improvement of knowledge about Nicolaus Coper-
nicus’s prevention of dental disease may be important for
the good condition and longevity of the current human
population.

ABSTRAKT

Mikolaj Kopernik byl nie tylko $wiatowej slawy astro-
nomem, ale takze lekarzem. Urodzif si¢ 19 lutego 1473 r.
w Toruniu, zmarl 24 maja 1543 r. we Fromborku. Jego
szczgtki odnaleziono w 2005 r. w Katedrze we Frombor-
ku. Celem niniejszej pracy bylo okreslenie potencjalnych
przyczyn nieznacznej utraty zebéw u Mikotaja Koperni-
ka w chwili $§mierci, mimo jego zaawansowanego wieku
(70 lat). W pracy poddano analizie zdjecia z¢bow szczeki
(oznaczone wedtug systemu FDI: 22, 13, 23, 14, 24, 15, 25,
26), ktdre zostaly wykonane podczas drugiego pogrzebu
Kopernika w 2010 r. Informacje pozyskane ze zZrédel hi-
storycznych pozwolity potwierdzi¢, ze Mikotaj Kopernik
posiadal szeroka wiedze¢ z réznych dziedzin, w tym takze
z medycyny, co moglo mie¢ wplyw na jego swiadomos¢é
w zakresie higieny jamy ustnej i zdrowego stylu Zycia.
W opracowaniu zwrécono réwniez uwage na ogoélny stan
zdrowia astronoma oraz zwyczaje Zywieniowe panujace
w $rodowisku spolecznym Kopernika. Ustalono, ze bar-
dzo dobry stan uzebienia 7o0-letniego Mikotaja Koperni-
ka mozna wiaza¢ z jego wyksztalceniem i pochodzeniem
spolecznym, szeroka wiedza z zakresu medycyny i higie-
ny jamy ustnej, prawidfowymi nawykami zywieniowymi
i trybem zycia oraz dobrym ogdélnym stanem zdrowia. Jest
prawdopodobne, ze wymienione czynniki mogly mieé¢
takze wplyw na dlugowiecznos¢ Kopernika. Ustalenia
te pozwolity po raz pierwszy w literaturze na wskazanie
czynnikéw decydujacych o dobrym stanie zeboéw Mikotaja
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1. BACKGROUND

In 2023, the 550" anniversary of the birth of Nico-
laus Copernicus was celebrated. Nicolaus Copernicus -
the world-famous scientist and astronomer who pro-
posed that the sun was stationary in the center of the
universe and the earth revolved around it - was born
on 19" February 1473 in Torun and died at the age of
70 on 24™ May 1543 in Frombork [1]. Both Torun and
Frombork, which now are cities of the Republic of Po-
land, were ruled by Poland during Copernicus’s time.
Nicolaus Copernicus was not only a world-famous as-
tronomer but also a physician. He was also active as
a canon, jurist, diplomat, economist and even a military
leader. Since the end of his education in 1503, when he
obtained the degree of doctor of canon law, he spent
all 40 years of his life (except for brief journeys) in the
region called Warmia which belonged to The Crown of
the Kingdom of Poland (Warmia is now a part of the
Warmian-Masurian Voivodeship in the Republic of Po-
land). In Warmia in Lidzbark Warminski he started his
work as a physician and secretary of his maternal un-
cle, Bishop Lucas Watzenrode, who involved him in the
political, economic, church, and administrative matters
of the Chapter of the Warmia Bishopric. After his un-
cle’s death in 1510, Copernicus moved to Frombork in
Warmia. It was the place of his astronomical research
and permanent residence, except for the journeys re-
lated to the tasks assigned to him by the chapter. These
tasks were related not only to economic matters but also
to the organization of the resistance movement against
the Teutonic Order, including preparations for the de-
fense of the Castle of Warmian Cathedral Chapter in
Olsztyn. In 1521, Copernicus became the commissioner
of Warmia and, in 1523, the general administrator of the
Diocese of Warmia. During that time, apart from astro-
nomical research, he worked on monetary affairs [2].
He spent most of his life working and living in From-
bork in Warmia, where he died on 24™ May 1543.

Nicolaus Copernicus was buried in the Archcathe-
dral Basilica in Frombork. In 2005 archaeologists locat-
ed his probable grave there. The discovery of the grave
of Nicolaus Copernicus and his subsequent remains

Kopernika w momencie jego $mierci. Poglebianie wiedzy
na temat profilaktyki choréb zgboéw w kontekscie przy-
padku Kopernika moze by¢ wazne i mie¢ znaczenie dla
wspolczesnej populacji.

Stowa kluczowe: z¢by Kopernika, profilaktyka chordb ze-
bow, styl zycia, edukacja, status spoteczno-ekonomiczny,
nawyki zywieniowe

was confirmed using forensic facial and skull recon-
struction and genetic analyses [3,4]. The grave was in
poor condition and not all of the remains of the skel-
eton were found. Among the missing bones, there was
no mandible. Some of the teeth (upper second molars
and upper first right molar) and parts of the femur and
vertebrae were used as samples for DNA extraction and
genotyping of the rest of the suspected remains of Nico-
laus Copernicus. The DNA extraction from skeleton
material was performed in three laboratories: the Insti-
tute of Forensic Research in Krakow (Poland), the Mu-
seum and Institute of Zoology of the Polish Academy of
Sciences in Warsaw (Poland) and Rudbeck Laboratory
at Uppsala University (Sweden) [3]. Swedish genetic
experts compared DNA from vertebrae, the femur and
a tooth with DNA from two hairs retrieved from a tome
that Nicolaus Copernicus once owned (the book was
kept in the library of Uppsala University in Sweden).
The DNA from the skeleton found in the grave matched
the DNA from the hair samples taken from the book
owned by Copernicus.

Copernicus’s remains were reburied in the same
place in the Archcathedral Basilica in Frombork on
22 May 2010 which was five years after finding his
grave. The pictures of his skeleton (Fig. 1) were made
during the preparation for his second funeral. How-
ever, some researchers [5] suggest that the discovered
teeth and bones could not belong to a person who died
around the age of 70 because of the unexpectedly good
condition of the teeth. It is known that tooth loss has
been shown to correlate with multiple systemic comor-
bidities and is associated with disease-specific mortali-
ty. Therefore, this study sought to determine the hypo-
thetical reasons for the good condition of the teeth of
70-year-old Nicolaus Copernicus.

2. TEETH PHOTOS FROM COPERNICUS’S SECOND
FuUNERAL

The photos (Fig. 1) show that during the second fu-
neral in 2010 the maxilla contained the following teeth
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(according to the FDI World Dental Federation (ISO)
notation):
o tooth 22 (the left permanent upper lateral incisor),
o teeth 13 and 23 (the right and the left permanent up-
per canines),
o teeth 14 and 24 (the right and the left permanent up-
per first premolars),
o teeth 15 and 25 (the right and left permanent upper
second premolars),
o tooth 26 (the left permanent upper first molar).
As illustrated in Figure 1: (A) - the photos showing
Copernicus’s skeleton and teeth; (B) - the photo was
taken from the left side of the skull; (C) - the photo was

taken from the front left of the skull; (D) - the photo
was taken from the right side of the skull; (E) - the pho-
to was taken from the front side of the skull; (F) - the
photo was taken from the top side of the skull.
Analysis of the photos from earlier publications
[3,4,6] indicates that other three teeth were present dur-
ing the discovery of the remains of Nicolaus Copernicus
in 2005, i.e. tooth 16 (the right permanent upper first
molar), teeth 17 and 27 (the right and the left permanent
upper second molars). These three teeth (16, 17, 27) are
absent in the pictures made in 2010 (Fig. 1) because they
were submitted for DNA testing to three independent
laboratories in Warsaw, Krakéw, and Uppsala [3].

Fig. 1. The pictures of Copernicus’s remains which were made during the preparation for his second funeral in 2010 (pictures copyright

Rev. Prof. Dr. hab. Andrzej Kopiczko)
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After-death estimation of adults’ dental age is com-
plicated because as age advances, the dentitions become
influenced by numerous exogenous and endogenous
factors which may lead to discrepancies between den-
tal age and chronologic age. Age estimation in adults
needs multidisciplinarity and a combination of skeletal,
biochemical, and molecular methods and various mod-
els including artificial intelligence (AI) models [738,9].
On the basis of photographs (Fig. 1), it can be demon-
strated that the remaining teeth of Nicolaus Coperni-
cus have physiological attrition as in an aging person,
which is caused by tooth-tooth contact resulting in
a loss of tooth tissue. Examples of physiological tooth
wear are visible in the pictures (Fig. 1 B-D), e.g. worn
incisal edge cusp in the canines and lost contact points
of the teeth which became contact surfaces. Patholog-
ical tooth wear (pathological attrition, abrasion and
erosion), which sometimes is followed by caries, may
be caused by the consistency and type of consumed
food, oral hygiene, the intensity of the chewing, saliva
hyposecretion, genetic susceptibility of tooth tissues,
missing teeth and parafunction e.g. bruxism, which can
be associated with a stressful lifestyle [10,11]. Although
it seems unlikely because there is no historical evidence
of that matter, the situation in which Copernicus did
not have teeth in his mandible because of an unknown
reason cannot be excluded. This highly unlikely situa-
tion would prevent his upper teeth from physiological
attrition as the teeth would not have their antagonists.

It is now widely known that barriers to maintain-
ing healthy teeth are low socioeconomic status, lack of
oral health education and lack of access to healthcare
and prophylaxis. Preventive and health-promoting ap-
proaches based on common protective factors such as
teeth brushing, healthy nutrition, reduction of sugar
consumption, cessation of tobacco smoking and limi-
tation of the consumption of alcohol apply to maintain
good oral and general health. These factors probably
played the same important role in the maintenance of
healthy teeth in Copernicus’s times.

3. EDUCATION, SocCIAL BACKGROUND
AND SOCIOECONOMIC STATUS

It is known that current preventive dentistry proph-
ylaxis was not relevant in the times of Nicolaus Coper-
nicus, but it can be assumed that the condition of the
oral cavity and teeth has always been related to edu-
cation and socioeconomic status. Copernicus’s medi-
cal education and his broadening of knowledge could
potentially influence his maintenance of good-quality
teeth. Young Nicolaus’s education was provided to him
by his maternal uncle Lucas Watzenrode who became

his guardian after his father died. He started his higher
education at the Krakow Academy, where he studied lib-
eral arts, including astronomy and astrology. However,
his four-year studies in Krakéw (1491-1495) did not re-
sult in obtaining a degree [12]. Despite the efforts of his
wealthy and powerful uncle (Lucas Watzenrode was the
Bishop of Warmia), he was not admitted to the group of
Warmian canons. The first university where young Co-
pernicus started his further studies was the University
of Bologna in Italy (1496-1501). After four years of law
study in Bologna, he moved to Padua (1501-1503). It is
unclear when and where Copernicus completed his law
studies, which began in Bologna, and when and where
he began his medical studies, whether in Bologna or in
Padua [13]. However, it is known that he continued his
medical studies in Padua.

He was never awarded the degree of Doctor of Med-
icine, but he probably obtained a bachelor’s degree,
which allowed him to practice medicine and treat peo-
ple in the future. Additionally, at that time, astronomy
and astrology were closely related to medicine. As-
trology was used as a tool for both the diagnosis and
treatment of illnesses. Hence, Copernicus’s knowledge
of astronomy and astrology from earlier years of study
in Krakéw was useful and closely associated with the
study of medicine at the University of Padua. In Padua,
Copernicus also studied Greek philology. Copernicus’s
studies were eventually completed, and he obtained the
degree of Doctor of Canon Law in 1503 at the University
of Ferrara in Italy.

Copernicus’s educational attainment was a very im-
portant determinant of his chances to become a well-
paid official of the Diocese of Warmia. A position in
the Warmian Cathedral chapter’s canon secured a high
standard of living. As noted above, Copernicus was
a well-endowed person whose knowledge spanned
a substantial number of subjects, including medicine,
which may have influenced his awareness of caring for
dental hygiene and leading a healthy lifestyle.

4. MEDpICAL KNOWLEDGE AND ORAL HYGIENE

Thanks to his medical education, Nicolaus Coperni-
cus became an authority in his environment. For many
years he treated his uncle Lucas Watzenrode as well as
other members of the Warmian Chapter. He also tried
to treat his brother Andrzej who suffered from syph-
ilis. However, Copernicus could not cure this then-
-incurable disease and Andrzej died in Rome at the age
of 53 [14]. Due to his highly valued skills in the medi-
cal area, Copernicus was called on as a consultant for
patients even outside the borders of Warmia, e.g. in
Konigsberg and Gdansk. He also maintained contact
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with other well-known physicians of that time, e.g. Jan
Benedykt Solfa (the court physician of Sigismund I the
Old), Wawrzyniec Wille / Wilde (the court physician of
Albrecht Hohenzollern) and Jan Tresler (a doctor and
Canon of Wrocltaw) [2,15]. Thanks to these connections
he received advice on curing difficult medical cases.

In 1519, during the outbreak of a plague in Braniewo,
Copernicus was also summoned for help there. Seek-
ing a cure for the plague, he used Michal Sawonarola’s
book which he had had had since his studies and made
side notes in the margins of the chapter about plague
prevention. It is worth emphasizing that Copernicus
marked in the book a fragment that contained advice
about rubbing the teeth with a small amount of tyri-
ac (or ‘alleo’ for the poor) during the plague and eating
some garlic, drinking some wine and dressing warmly
before leaving the house in the morning. Tyriak, which
was a commonly known medicine at that time, was
made from aloe vera, valerian, licorice, rhubarb, fennel,
turpentine, ginger, mustard, cinnamon, pepper, cas-
toreum and opium. It is known that Copernicus used
to rub his teeth with it almost every day [16]. Some of
these plants are still used nowadays as the ingredients of
herbal toothpaste [17].

Nicolaus Copernicus was relying on the meth-
ods and results of ancient Hellenic and Hellenistic sci-
ence, and Medieval Arabic science. In the past, opium
was mainly used as an analgesic, but in dentistry, small
amounts of this narcotic substance combined with
other ingredients might have had some other medic-
inal properties. For example, the Arabs used different
plant-based substances, e.g. opium, in order to prevent
caries and periodontitis. One of the greatest luminar-
ies of medicine among the Arabs was Avicenna (Ebn
Sina) [18]. Copernicus knew Avicenna’s medical rec-
ommendations as many references to them were made
in Savonarola’s book, which Copernicus used. During
a toothache, Avicenna suggested drilling a tooth cavi-
ty in order to remove accumulated pathogens and then
filling the cavity with medicines. In order to cure per-
iodontitis and relieve the pain caused by it, Arabian
medics used opium, rose oil, pepper, ginger, and even
castoreum [19]. Recommendations related to dealing
with toothaches were also contained in the book enti-
tled Breviarium Practice by Arnold de Villa Nova which
was owned by Copernicus [16]. Except for these two
mentioned books, Nicolaus Copernicus undoubtedly
owned and used many other medical books in his work.
Two of them were donated by the executors of his last
will to canon Fabian Emerich who was a doctor. Some
of his other books were given to the Bishop’s Library
in Lidzbark Warminski. The rest of them were donat-
ed to the Chapter Library in Frombork. Subsequently,
they were carried from Frombork to the Jesuit College

in Braniewo, and then due to a war with Sweden (1626-
1629) these books were taken to Sweden [20]. Currently
they are held in four Swedish libraries — the Royal State
Library in Stockholm, the Library of the Astronomi-
cal Observatory in Uppsala, and the Chapter Libraries
in Strangas and Linkoping. In addition, some of the
books from Frombork are nowadays placed in the town
of Abo (Turku) in Finland [16]. Medical books which
are known to have been owned and used by Nicolaus
Copernicus include: Arnoldus de Villa Nova, Breviar-
um practicae medicinae, Pawia, 1485; Joannes Michael
Savonarola, Canonica de febribus, Bolonia, 1487; Hugo
Seneasis, Super 1V Fen. I. Canonis Avicennae, Venice,
1485; Joannes Michael Savonarola, Opus medicinale seu
practica de aegritudinibus, Venice, 1486; Valascus de
Tharenta, Practica medicinae alias Philonium pharma-
ceuticum et chirurgicum dicitur, Lyon, 1490; Montag-
nana Bartlomiej, Consilia, Venice, 1499; Hippocrates,
De praeparatione hominis, Tiibingen, 1512; Alexander
Benedetti, Anatomice et Aphorismi, Paris, 1514; Galenus
Klaudius, De afectorum locorum notitia libri sex, Paris,
1513; Dioskorides Pedanios, De materia medica libri VI,
Florence, 1518-1532; Mesue, Opus medicinale cum expo-
sition Mondini super canones universales, Venice, 1502;
Paulus de Aegina, Libri septem quibus dextra medendi
ratio... continetur, Basel, 1538; Hippocrates, Praesa-
giorum libri tres, Paris, 1511; Paulus de Aegina, Prae-
cepta salubria, Paris, 1512; Johannes de Vigo, Practica
arte chirurgica, Lyon, 1516; Johannes de Cuba, Hortus
Sanitatis, Paris, 1497; Johannes de Ketham, Fasciculus
medicinae, Venice, 1500; Antonius Guainerius, Practica
medica, Venice, 1497/1498; Johannes Gaddesden, Prac-
tica (...) rosa medicinae nuncupata, Padua, 1492; Arnol-
dus de Villa Nova, Breviarum practicea medicinae, Ven-
ice, 1497; Petrus de Argellata, Cirurgia, Venice, 1499;
and Mattheus Silvaticus, Opus pandectarum medicinae.
Questiones aliorum auctorum, Venice, 1498 [12].

The number of medical books containing Coper-
nicus’s handwritten notes indicates that he was a per-
son who had vast medical knowledge. His wisdom was
based on information from various periods of time and
different places including antiquity, the Arabian world
and the Middle Ages. It is assumed that his extensive
medical awareness along with continuous self-educa-
tion allowed Copernicus to maintain the relatively good
condition of his teeth. Not only did he know different
methods of treatment, but he cared about oral cavity
prophylaxis followed by a healthy lifestyle.

5. DIETARY HABITS AND LIFESTYLE

It is known that Copernicus had many duties as
a canon, including mapmaking, collecting taxes and
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managing the money, serving as a secretary, and prac-
ticing medicine. In the literature, there is little infor-
mation about his lifestyle, including his dietary habits
and leisure time. On the basis of possible similarity, an
example of regulations arranging these elements of Co-
pernicus’s everyday life could be the ones used by the
alumni of the Diocesan Seminary in Braniewo (located
10 km away from Frombork). In the Diocesan Semi-
nary, for breakfast, the alumni ate beer soup or a piece
of cheese and sometimes a piece of butter as well. For
dinner, they were given boiled meat, beef tripe, pluck,
hunter’s stew (bigos), carrots or cabbage and other vege-
tables, and on fasting days, it was alternately fish cooked
in broth, oat flour mash, salted fish, beer soup, fish with
pepper, herring, smoked cod or dried fruit (plums or
pears). For afternoon tea, the alumni ate white bread or
drank a mug of beer. Suppers consisted of milk, roast,
millet porridge with milk, dumplings or fish. Therefore,
according to today’s knowledge, the menu did not con-
tain dishes that would have a bad effect on the health
condition. Although the alumni drank beer, it was only
a homemade special beer [21].

Of course, Nicolaus Copernicus, who was a wealthy
canon, could afford better food than the alumni but
moderation in eating and drinking was required among
all members of the Frombork Chapter. During the day,
the most important responsibilities were service of God,
choir prayer and liturgical service. It should be pointed
out that Copernicus was aware of the importance of
a healthy diet, as he recommended it as a remedy for
the intestinal illness of Bishop Maurice Ferber in 1536
[15]. Most likely, Nicolaus Copernicus’s diet contribut-
ed to the good condition of his teeth. The food that he
ate contained little or no amounts of sucrose and other
sugars, which prevented him from developing carious
cavities. Additionally, he did not eat coarse-grained
food which significantly reduced the risk of developing
abrasion and slowed down the process of attrition.

6. GENERAL HEALTH CONDITION

The kind of food can affect the health of the teeth
and general health. The health of the oral cavity can sig-
nificantly impact general health and vice versa. Mainte-
nance of the number of teeth, increased oral function,
having a good diet and maintaining nutritional status
are all linked to general health. It should be pointed out
that Copernicus was very rarely sick. Getting ill with
‘fever’ in 1538, which excluded him from one of the
deliberations of the Chapter was noted as something
extraordinary, although he was already elderly at that
time [22]. Moreover, Copernicus’s good condition of

the teeth can be connected to the fact that there is no
information about him having any chronic diseases.

Among the male elite of the Kingdom of Poland
and the Grand Duchy of Lithuania in the fifteenth and
sixteenth centuries, the life expectancy was thirty-four
and lifespans reached fifty to fifty-five, although some
people lived on into their seventies like Nicolaus Co-
pernicus, who lived on into the beginning of his seven-
ty-first year [23,24]. Maybe the reason for his longevity
was the good condition of the teeth. Today, we known
that there is a relationship between the number of teeth,
oral function, and longevity [25]. The health of the oral
cavity can significantly impact general health and lon-
gevity. Future research may be able to explain the mech-
anisms and correlation between Nicolaus Copernicus’s
mild tooth loss and his healthy longevity.

7. CONCLUSION

In conclusion, the good condition of the teeth of
the 7o-year-old Nicolaus Copernicus can be connect-
ed to (1) high education, social background and soci-
oeconomic status, (2) wide knowledge about medicine
and oral hygiene, (3) proper dietary and lifestyle hab-
its, and (4) good general health. It is probable that the
above-mentioned factors had a major impact on Coper-
nicus’s longevity. This study is the first to find reasons
for the good condition of Nicolaus Copernicus’s teeth
on the day of his death. The improvement of knowl-
edge about Nicolaus Copernicus’s prevention of dental
disease may be important for the good condition and
longevity of the current human population.
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