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Asia Minor: The Birthlands of Philosophy,
Science, Medicine and Anatomy

ABSTRACT In 7th century BC, the crowning periods of Egyptian and Mesopotamian civilizations
had ended. The pioneering in science came farther west, to Aegean coasts of Anatolia. First free
thinking systems which were purified from primitive beliefs and religious dogmas had been grown
in there. The well-known Milesian school of philosophy had searched for logical explanations about
natural events. In following centuries, worlds well-known philosophers like; Pythagoras of Samos,
Heraclitus of Ephesos, Anaxagoras of Clazomenae and Democritus of Abdera who were educated
in these coasts as well, had improved outreligious theories about the genesis and evolution of cosmos
and nature. Aristotle who gave lectures in Assos had honoured these objective erudites’ succession.
In this occasion, the diagnosis and treatment of illnesses were became as rational sciences by
departing from prophecy and witchery. Hippocrates of Cos who became known as the “Father of
Medicine” had found a medical school on these coasts in 5th century BC. Herophilus of Chalcedon
and Erasistratus of Keos had followed him and gave a start to dissections in Alexandria where
became as the new science center. Herophilus had made history as “founder of anatomy” and
Erasistratus as “founder of physiology”. Medicine and anatomy had continued to grow in these
lands known as the “Asia” state of Roman Empire, in 1st century BC. Galen of Pergamon,
crystallized all the best work of the classic age as a physician and anatomist, was also born in Asia
Minor after Rufus of Ephesos and Soranus of Ephesos. But in 5th century AC, scholastic idea had
dominated with the propagation of Christianity and medicine had incured in to the sagnation
period.
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OZET M.O. 7. yiizy1lda Misir ve Mezopotamya uygarliklarinin parlak dénemleri sona ermistir.
Bilimde dnciiliik daha batiya, Anadolu'nun Ege kiyilarina gegmistir. ilkel inaniglardan ve dinsel
inaklardan arinmus ilk 6zgiir diisiinme sistemleri burada dogmustur. Unlii Milet Felsefe Okulu dogal
olaylar hakkinda mantikh agiklamalar ortaya koymustur. Sonraki yiizyillarda Sisam’h Pisagor, Efes’li
Heraklit, Kilizman’li Anaksagoras, Abdera’lhs Demokritus gibi bu kiyilarda egitim goérmiis iinlii
filozoflar da doga ve evrenin baslangici ve evrimi hakkinda dinsellikten uzak kuramlar
gelistirmislerdir. Behramkale’de ders veren Aristo nesnel diigiinen bu &limlerin basarilarini
onurlandirmistir. Boylece, hastaliklarin tani ve tedavisinde kehanet ve biiyiiciilitkten arinmis
mantikli bilim kullanilmigtir. Tibbin babasi olarak bilinen istankéy’lii Hipokrat M.O. 5. yiizyilda bu
kiyilarda bir okul kurmustur. Kadik6y’lii Herofilus ve Keos’lu Erasistratus da onun takipgileri
olmuslar ve yeni bilim merkezi haline gelen Iskenderiye’de diseksiyonlara baglamislardir. Herofilus
anatominin, Erasistratus ise fizyolojinin kurucular olarak tarihe ge¢mislerdir.

1. yiizy1lda Roma Imparatorlugunun Asya eyaleti olarak bilinen bu topraklarda, tip ve anatomi
gelismeye devam etmistir. Kiigiik Asya’da Efes’li Rufus ve Soranus’tan sonra dogan Bergama’l Galen
bir hekim ve anatomist olarak klasik ¢agin en basarili eserlerine imza atmigtir. Ancak M.S. 5.
ylzyilda Hiristiyanlik propagandasiyla birlikte ortagag diistincesinin hikim olmas: sonucu tip
duraklama dénemine girmistir.

Anahtar Kelimeler: Tip tarihi; anatomi; bat1 asya; tarih; antik
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ncient Egyptian medicine, like other as-

pects of ancient Egyptian civilization, was

a product of the intimate relationship bet-
ween the heavens and earth. Medicine in ancient
Egypt was but one aspect of an advanced civiliza-
tion. It was not practiced by witch doctors as in pri-
mitive tribes, with mixture of magic, herbal
remedy, and superstitious beliefs. This was ac-
knowledged by Homer in the Odyssey: “ In Egypt,
the men are more skilled in medicine than any of
human kind ”. Despite such limitation in their
knowledge of the causes of diseases, their study of
anatomy and physiology was so advanced. No
doubt, this was due to their embalming of the dead,
when other nations at that time used to burn
them.!®

As Mesopotamian civilization emerged, Egyp-
tian civilization rose in the Nile valley. The most
important of these was a religious outlook that re-
sembled the Mesopotamian in its comprehensive-
ness. Egyptians also contributed to mathematics,
astronomy, and medicine, often outstripping the
Mesopotamians but, like them, never theorizing
their observations.”®

In 7% century BC, the crowning periods of
Egyptian and Mesopotamian civilizations had
ended. The pioneering in science came farther
west, to Aegean coasts of Anatolia (Asia Minor).

I AEGEAN COASTS OF ASIA MINOR

After the collapse of the Hittite Empire and
the Trojan War, because of the dynamic develop-
ments, an increase of prosperity depending on ma-
ritime and trade had been on Aegean coasts of Asia
Minor. Instead of central powerful monarchies, lots
of harbour cities were developed here. The electi-
ons for city government, councils that bring to
book and written norms of law assured the manu-
facturers and merchants. Comparatively democra-
tic ambient triggered the free thinking systems
which were purified from primitive beliefs and re-
ligious dogmas had been grown in there.

The earliest scientific developments began
with the Ionian Confederation (Ionian Dodecapo-
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lis) consisting of 12 harbour cities. On Anatolian
coasts: Miletus, Ephesos, Myus, Priene, Kolophon,
Lebedos, Teos, Klazomenai, Erythrai, Phokaia; and
two islands opposite, Samos and Khios. The center
of this confederation; the place that “Panionian
Games” were held is now near Kusadasi, Turkey
(Figure 1).°

First, philosophy was developed and initiated
the other positive sciences. The systematic ideas
predicating the constitution of the nature and cos-
mos to outreligious factors are first told by Mile-
sian erudites in 6™ century BC. Miletus; the most
developed and richest harbour city of Ionia was 30
km south of Kusadas1 now. Miletus produces three
philosophers: Thales, Anaximander and Anaxime-
nes. These philosophers seek the one, unchanging
material principle of all things. Thales (624 BC-546
BC) (Figure 2) seems to be the first known Mile-
sian philosopher, scientist and mathematician. He
learned astronomy and geometry from Egyptian
monks and borrowed this knowledge to Aegean co-
asts. According to him all things are “water”. Water
is the principle, source and support of the nature
and cosmos. Thales was a figure of enormous pres-
tige because he predicted an eclipse of the sun in
585 BC. He is believed to have been the teacher of
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FIGURE 1: Aegean coasts of Asia Minor.

Turkiye Klinikleri ] Med Ethics 2008, 16



ASIA MINOR: THE BIRTHLANDS OF PHILOSOPHY, SCIENCE, MEDICINE AND ANATOMY

FIGURE 2: Thales of Miletus.

Anaximander and he was the first natural phi-
losopher in the Milesian School.* '

Anaximander (611 BC-545 BC) worked on the
fields of what we now call astronomy, geography
and biology. He suggested that cosmos is “boun-
dless” (apeiron) and there are oppositions in it
(heat-cold, dryness-wetness, birth-death). These
ideas of him are the forerunner of the dialectic. Ac-
cording to him man traces his origin from fishes.
Because of this, he has come to be considered the

pioneer of “evolution” theory. 13

Anaximenes (585 BC-528 BCQ) is the last of the
Milesian school founded by Thales. With Thales he
held that a single element lay behind the diversity
of nature, and with Anaximander he sought a prin-
ciple to account for diversity. He believed that sin-

gle element to be “air” (pneuma).”!>3

The erudites from other Ionia cities (Samos,
Kolophon, Clazomenae, Ephesos) had improved
the ideas of of the Milesian School step by step.
Pythagoras of Samos (560 BC - 497 BC) was an Io-
nian mathematician and philosopher, known best
for formulating the Pythagorean theorem. Known
as “the father of numbers”. Pythagoras was born on
the island of Samos, off the coast of Kusadasi.
Pythagoras and his students believed that everyt-
hing was related to mathematics, and felt that
everything could be predicted and measured in
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rhythmic cycles. He opened his school in Croton
(South Italy) to men and women students alike.
Pythagoras was the first to use the word “cosmos”.

The universe is a cosmos, not a chaos.'b1415

Xenophanes of Kolophon (540-440 BC) went
to South Italy because of the Persian invasion and
founded the famous “Eleatic School”. He was the
first erudite to examine the fish rumps and sea fos-
sils.'

Anaxagoras of Clazomenae (500-428 BC)
moved to Athens from the Ionian coasts and bro-
ught the spirit of scientific research to the “School
of Athens” which was established there. He is said
to have dissected animals and studied brain ana-
tomy. After he was accused of atheistic and sen-
tenced to execution, he fled to Lampsakos (now
Lapseki, Turkey) at the North of the Dardanelles
Strait, where he died.>!%1217

Heraclitus (535 BC-475 BC) (Figure 3) was
born in Ephesos, the second great Ionian city, now
Selcuk, Turkey. Unlike the Milesian philosophers
whose subject was the material beginning of the
world, Heraclitus believed “fire” to be the underl-
ying substance of the universe and all other ele-
ments transformations of it. He taught that all
things carried with them their opposites, that death
was potential in life, that being and not-being were
part of every whole: therefore, the only possible

FIGURE 3: Heraclitus of Ephesos.
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real state was the transitional one of becoming. He
examined the old Mesopotamian and Persian beli-
efs and quoted to western world. For Heraclitus
everything is “in flux”, as exemplified in his famous
aphorism “Panta Rhei”. He is known as the “father
of dialectic method”.!!318

I AEGEAN COASTS OF ASIA MINOR

The scientists reached a more suitable envi-
ronment on north Aegean coasts (Macedonia,
Thracia) after the Ionian Rebellion was stifled by
Persians (494 BC). Abdera School of Philosophy
was founded first. Protagoras of Abdera (485 BC-
410 BC) went to Athens but had been fled when he
was accused of atheistic as well. He is the author of
the saying: “Man is the measure of all things” and
father of the relativism and negativism in philo-

17,19

sophy.

Democritus of Abdera (460 BC-370 BC) (Fi-
gure 4) is considered the father of atomic theory.
According to his definition, atoms are unborn, in-
destructible, incorruptible and indivisible, com-
plete and perfect, compact, uniform and simple,
infinite in number, variety and form, and in cons-
tant motion in a vacuum. He wrote books and dis-
sected animals.!1217

Aristoteles of Stagira (384 BC-322 BC) (Figure
5) is the son of a court physician to the king of Ma-
cedonia. He educated in “The School of Athens”.

FIGURE 4: Democritus of Abdera.
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After Plato’s death, he moved to Assos (now
Behramkale, Turkey) on the northern Aegean coast
of Asia Minor and founded his own school of phi-
losophy. At the invitation of Philip of Macedonia,
he tutored his 13 years old son Alexander, later to
be known as the famed Alexander the Conqueror.
When Alexander became king, Aristotle returned
to Athens and established his own school, the
Lyceum. He wrote his most important works here.
Upon the death of Alexander, he left Athens again
and died in Khalkis.!"2

While in Assos, Aristotle became the leader of
a group of philosophers and scientists who obser-
ved and discussed the anatomy, structure and clas-
sification of various plants, animals and insects. His
observations on the anatomy of invertebrates are
remarkably accurate, and could only have been
made from first-hand dissections. He is the first to
use the terms “aorta, placenta, arteria and menin-
ges”. He is also known as the founder of compara-
tive anatomy. Aristotle was a great thinker of all
times. He used his powers of observation and
analysis to document concepts in many fields of
science, as well as to develop a lasting philosophy

concerning life.!11220-22
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I THE BIRTH OF MEDICAL SCIENCE

Free thinking and natural philosophy develo-
ping between 6™ and 4" centuries, has shone on
applied sciences in the following centuries. In this
occasion, the diagnosis and treatment of illnesses
were became as rational sciences by departing from
prophecy and witchery. The first school of medi-
cine was established in Cos island (opposite of Bod-
rum, Turkey), at the southernmost point of the
Aegean coasts and gained a reputation all over the
world. Hippocrates (460 BC-377 BC) (Figure 6) is
perhaps history’s most famous physician. He was a
physician from the so called medical school of Cos.
By rejecting superstition in favor of scientific ob-
servation, by classifying diseases, and by creating a
set of moral and professional standards for physi-
cians, he earned the title of “Father of Medicine”.
He also gave the world the Hippocratic Oath, a
code of ethics for physicians. The anatomy of heart,
bones, joints and veins were described correctly in
“Corpus Hippocraticum” treatises which is attribu-
ted to him but could be compiled after many

4,11,12,20,23
years #1520

The conquests of Alexander the Great has uni-
ted the East and West, marked an epoch on science.
The harbour city Alexandria that he ordered to be
founded in Egypt was developed quickly under the
command of his successors (The Ptolemaic

FIGURE 6: Hippocrates of Cos.
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ol
FIGURE 7: Portrait of Herophilus by Josepf Doeve of The Netherlands in
the collection of the Houston Academy of Medicine-Texas Medical Library.

Dynasty) and became the best science center of the
world. The Egyptian traditions were enabling the
dissections of corpses. The equipped scientists co-
ming from Asia Minor practised upon this oppor-
tunity and made the first anatomical dissections in
“The School of Alexandria”.>*

Herophilus (330 BC-250 BC) (Figure 7) made
history as the “founder of anatomy”. He was born
in Chalcedon (now Asiatic part of Istanbul), be-
came a student of Praxogoras of Cos and developed
his teacher’s theories at Alexandria. His anatomi-
cal studies identified the duodenum, the straight
venous sinus within the cranium, and the calamus
scriptorius on the floor of the fourth ventricle.
Among his many accomplishments, Herophilus of
Chalcedon is remembered for naming many ana-
tomical parts like “duodenum, prostata, hyoid” and
for describing three parallel systems of vessels: the
arteries, the veins, and the nerves. Herophilus tra-
ced the connections between the nerves, the spi-
nal cord and the brain. He distinguished sensory
and motor nerves, and distinguished the dura
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mater and pia mater membranes surrounding the

brain. 11,12,20,22,24-28

Erasistratus (304 BC-250 BC) was born in Ae-
gean island Keos and studied medicine in Athens.
He continued his studies at Cnidos (now near
Datga, Turkey) and finally settled in Alexandria.
Erasistratus described the brain more accurately
than Herophilus. He distinguished the cerebrum
from the cerebellum, and he determined that the
brain was the originating point for all nerves. His
works survive in many medical terms of parts of
the circulatory system which he first introduced.

He had made history as “the founder of physio-
logy”.11,12,20,22,25,28

In the 1% century BC, the lands of Asia Minor
were became a part of more bigger empire — Roman
Empire. This region was firstly named “Asia” state
formally and Ephesos was declared to be the capi-
tal city. These lands continued to bring up the most
scholar physicians of the empire for a period of 400
years of peace and prosperity.’

Rufus (98-117 AC) studied and practiced me-
dicine in Ephesos, and lived a long time in Alexan-
dria. 96 genuine works are known, some survive,
some written in verse. Rufus of Ephesos, a surgeon
and anatomist, who first described the optic chi-
asma and oviduct of sheep, was Soranus’s contem-
porary. Little known about him.?

Soranus (98-135 AC) was from Ephesos in Asia
Minor and he practised in Alexandria before co-
ming to Rome under the emperors Trajan (98-117
AC) and Hadrian (117-138 AC). He was therefore
a slightly earlier contemporary of Galen. He wrote
about 20 works on medicine and biology including
the famous “On Gynaecology” (two books survi-
ving) which covered midwives, female anatomy,
conception and childbirth, diet, surgery, and
drugs 323

Galen (130 AC-200 AC) (Figure 8) hailed from
Pergamon (now Bergama, 80 km north of Izmir,
Turkey), an ancient center of civilization contai-
ning among other cultural institutions, a library se-
cond in importance only to Alexandria itself. Galen
crystallised all the best work of the Greek medical
schools which had preceded his own time. In his
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FIGURE 8: Galen of Pergamon.

tenure as surgeon to the gladiators in Pergamon, he
undoubtedly gained much experience and practi-
cal knowledge in anatomy from the combat wo-
unds he was compelled to treat. After four years he
immigrated to Rome where he attained a brilliant
reputation as a practitioner and a public demons-
trator of anatomy. As a practicing anatomist, Galen
was possibly the first exponent of scientific method
applied to the vivisection and post-mortem dissec-
tion of animals. To study the function of the kid-
neys in producing urine, he tied the ureters and
observed the swelling of the kidneys. To study the
function of the nerves he cut them, and thereby
showed paralysis of the shoulder muscles after di-
vision of nerves in the neck and loss of voice after

interruption of the recurrent laryngeal
nevre.9’11’12’20’23'26‘28’32’33
ICONCLUSION

“The Aegean coasts of contemporary Turkey”
had been a science center worldwide about a thou-
sand years duration from 6™ century BC till 4® cen-
tury AC. The most famous philosophers, scientists,
physicians and especially the anatomists were born,
educated or studied on these lands. Because of its
active commercial relations and strategical location
between east and west, these lands could collect
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and evaluate all the knowledge of the prehistoric
civilizations. Through the merits of free thinking
and democratic governance, outreligious and ra-
tional concepts were improved about cosmos, na-
ture, human and the real science was born.
Aristotle, Hippocrates and Galen had influanced on
both Christian and Islamic philosophy and medi-

Ciineyt BOZER et al

cine over the centuries. But as a consequence of
Christianity to be the only official religion of the
Roman Empire in 4™ century AC and the quick
spread of Islamism in 7™ century AC, the human
body was proclaimed blessed and the dissections
were prohibited. All the Mediterrannian had fal-
len into darkness of the Dark Age.
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