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Abstract

The Greek physician Praxagoras from Kos was active around year 300 BC. He represents
the transition between the Hippocratic and the Hellenistic periods in medicine.
Praxagoras was the teacher of several renowned physicians active during the 3rd century
BC. Although he wrote many books nothing of his writing has survived to our time. To
learn about his teachings we must rely on fragments and testimonies from the first
centuries CE. The lack of preserved texts maybe explains why so little has been published
about Praxagoras in modern literature. Only two comprehensive books containing Greek
texts with translation and comments have been published (Steckerl 1958 and Lewis 2017).

The aim was to try to understand why Praxagoras made such an impact in Antiquity
within four well defined areas: The role of humors in health and disease, the anatomy of
blood vessels, the pulse, and the role of pneuma (tvevpa). To better understand how he
came up with his ideas it was necessary to investigate what ideas had been put forward
before him by the presocratic philosophers, by Hippokrates and by Aristoteles.

I'have searched the Greek literature available in the database Thesaurus Linguae Graecae
for texts wherein Praxagoras is mentioned. In total he was mentioned 197 times.

Praxagoras put much emphasis on the role of humors in health and disease. When the
body is in balance, blood is produced from food and man is healthy. When the body is in
imbalance humors, especially cold vitreous phlegm, are produced detrimental to health.
Praxagoras was probably the first to make a clear distinction between arteries and veins,
morphologically and physiologically. He thought that the role of arteries was to distribute
pneuma, warm moist air, from the heart to the periphery of the body. This distribution
was accomplished by an intrinsic activity in the arteries causing them to pulsate.
Praxagoras used the pulse in his diagnostics. He thought that obstruction of the transport
of pneuma by phlegm in the arteries caused disease.

Praxagoras main legacy lies in his distinction between arteries and veins and the use of
the pulse in diagnostics.

This project has been orally presented at Colloquium Balticum XIX, Philologia Magistra
Vitae, University of Tartu, Estonia, October 14th, 2022.

Keywords: artery/ies - aptnoia/y, humor/s — xvpog/xvpol, innate - éugurtog,
nerve — veDQOV, pneuma — TVeUHQ, pulse — ouyudg, vessel/s — A&/ pAEPec.
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Chapter 1 Introduction

1.1 Field of study

This project concerns Praxagoras, an influential Greek physician, who flourished around
year 300 BC and whose contribution was not only his discoveries, but also his role as a
teacher of a new generation of innovative physicians. He represents the transition
between Hippocratic and Hellenistic medicine.

Kat tavta pév 6 Iloalayodoag, dvrp ovx 6 TuxwV OVUTE €V TOIC KATA TIV IATQLKT|V
Oewonpaoty, ovte &v T &AAW Plow:
Rufus from Ephesos Synopsis de pulsibus ch. 2, sect. 3, 1. 1-3 (Daremberg & Ruelle) Fr. 27b.

And this was set forth by Praxagoras, not a man of little importance, neither in the theories
about medicine, nor in other aspects of life.

Kat méoot ot cuotnodpevol tv Aoywknyv; mévte. tiveg ovtoy, ITnmorpdtng 6 Kgog,
[Moalayopag, PAdTinog, EQaoiotoatog kat AoKANTLAdNG
Erasistratos Med. Testimonia et fragmenta, fragment 15, 1. 1. (Garofalo) Fr.1b.

And how many were those who put together the theoretical (school)? Five. Who were they?
Hippokrates from Kos, Praxagoras, Phylotimos, Erasistratos and Asklepiades

1.2 Aim

The aim was to try to understand why Praxagoras’ contributions made such an impact in
his time, while he was then almost forgotten after the first centuries CE. Since he was
active in the broad field of medicine a limitation had to be made to those areas in which
his contributions were most innovative. I have limited my investigation to four fields:

The role of humors in health and disease,
the anatomy of blood vessels,

the pulse,

the role of pneuma.

To better understand how Praxagoras came up with his ideas it was necessary to
investigate what ideas had been put forward before him by the presocratic philosophers,
by Hippokrates and by Aristoteles.

The information about Praxagoras in modern literature is scarce. Two books have been
published, Steckerl 1958 and Lewis 2017. Steckerl’s book received much criticism for
being too speculative. Lewis” book is a thorough review of arteries, pulse and pneuma,
but does not deal with the role of humors. Thus, it could be fruitful to reinvestigate
Praxagoras and his teaching to obtain a better understanding of his role in the
development of medicine in Antiquity.



Chapter 2 Background

2.1 General background

The dominating school of medicine in Greece during the late 5" and 4 century BC was
associated with Hippokrates from Kos, considered to be The Father of Medicine. From the
Hippocratic physicians some 60-70 treatises have been preserved and gathered in Corpus
Hippocraticum (Craik, 2015, pp. 465-466). However, Hippokrates was not the only one who
made contributions to the development of the medical field. The basis was laid by the
natural philosophers (usually named the presocratic philosophers) who were interested
not only in the composition of the universe, but also of the human body. After
Hippokrates the knowledge of anatomy was considerably increased by Aristoteles.

To facilitate for the reader not familiar with Ancient Medicine a short background of the
four areas of investigation is given.

2.1.1 Role of humors
A son-in-law of Hippokrates introduced the humoral theory, which says that the body for
its function is dependent of four humors: Blood, phlegm, and yellow and black bile.

To d¢ opa 00 AvORWTIoL €XeL &V EWLTQ atpa Kat PAEYHa kal XOAT)V EavOnv kat péAavay,
KAl Ta0T €0V adTQ 1] VOIS TOD OWHATOC, KAl dt TavTa AAYel Kat Vylatvet.

Corpus Hippocraticum De natura hominis, ch. 4, 1. 1-2 (Littré)

* CMG: tavta Eotv

The body has in itself blood and phlegm and bile, yellow and black; these make up the nature
of his body, and because of these he feels pain or enjoys health. (Translation: W.H.S. Jones.)

2.1.2 Anatomy of blood vessels

In the Hippocratic treatises the word @A¢Bec (blood vessels) was used without distinction
between arteries and veins (Fredrich, 1899, pp. 70, 78). Aristoteles who made important
contributions to the knowledge of anatomy could not dissect the human body and did not
make the distinction between arteries and veins, although he saw the different buildup of
the aorta and the vena cava in animals (Aristoteles Historia Animalium 513b7-9).

2.1.3 The pulse

The Hippocratic physicians were good diagnosticians and especially skilled in foretelling
the outcome of diseases. The pulsation of the vessels in the temples had been noticed, but
the Hippocratic physicians did not realize its importance for their clinical practice (Littré,
1839, p. 241). Aristoteles discussed how the pulse was generated by the heart (De
respiratione 479a30£f), but he had nothing to say about the use of the pulse as a diagnostic
instrument (Furley & Wilkie, 1984, p. 19).

2.1.4 Pneuma

It was evident to Greeks that breathing air (mvevua) was necessary for life. Of course, the
reason for this was not understood. When animals were investigated after sacrifice by
Alkmaion from Kroton he noted that some vessels contained less blood than others
(Fredrich, 1899, p. 67). It was supposed that pneuma, so necessary for life, was



transported by these vessels in a similar way as in the trachea 1) Toarxeia dotnoia (the
rough windpipe).

2.2 Material

2.2.1 Praxagoras and his writings

Praxagoras was the son of Nikarchos, also he (maybe) a physician (Bardong, 1954, p. 1735)
from the Ionian island of Kos.!

Also Hippokrates was born on Kos. The population of Kos spoke the Doric dialect, but in
their writings the Hippocratic physicians and presumably also Praxagoras used the East
Ionic dialect. It has been assumed that Hippokrates was born around 460 BC and that he
died in Thessaly at high age (Craik, 2015, p. xx). Galenos tells that Praxagoras lived
shortly after Hippokrates.

kat unv AokAng 6 Kapvotiog kai IToa&aydoag 6 Kqog 6 Nucaoxov, pikgov Dotegov
Inmokpdtovg yeyovotec.
Galenos De uteri dissectione vol. 2, p. 905, 1. 9-11 (Kiihn) Fr. 13a.

And Diokles from Karystos and Praxagoras from Kos, son of Nikarchos, lived a short period
after Hippokrates.

It has been suggested that he was born around 340 and that his floruit was around 300 BC
(Steckerl, 1958, p. 2). Many authors placed Praxagoras besides Hippokrates and Diokles.

Vv Aoy v (scil. cuveotoavto) ode-Inmokoatng, AokAng, IToa&aydoac, PvAdTILOG,
‘Eoaciotpatog, AokAnmuddnge:
Diokles Med. Fragmenta, Fragment 13g, 1. 2-4 (van der Eijk) Fr. 1a.

These created “theoretical” medicine: Hippokrates, Diokles, Praxagoras, Phylotimos,
Erasistratos, Asklepiades.

He was the teacher of many physicians: Phylotimos, Pleistonikos, Xenophon from Kos
and Herophilos (Steckerl, 1958, p. 3). According to Galenos he belonged to the dogmatic
school?, which is the same as the “theoretical” school.

doyuatkov pév Yo oda kat AokAéa kat [TAetotovikov kat Atevxn kat MvnoiBeov,
[Moatayodoav te kat PAdtipov kat Hoopulov kat AokAnmuadnv @AeBotopovvac.
Galenos De venae sectione adversus Erasistratum vol. 11, p. 163, 1. 3-6 (Kiihn) Fr. 98a.

1 A search in TLG on Praxagoras reveals two other physicians with the name Praxagoras. The first, Praxagoras senior, was a
pupil of Hippokrates and cannot be Praxagoras, son of Nikarchos, who lived much later. Galenos often adds the father’s
name Nikarchos, most probably to avoid misunderstanding. Another physician with name Praxagoras lived in Napoli
during the time of Pompeius (according to Plutarchos in his book on Pompeius, ch. 57).

2 The dogmatic school based their practice on a theory of the basic structure of matter and of the human body. Health and
disease depend on this structure. A detailed knowledge of the human anatomy was important. They accepted the idea of
causation; all events have a cause or causes. On this theoretical foundation therapy can be based. Another school was
empiricism. These doctors denied the need of having a foundational theory or knowledge of anatomy. Their practice was
based solely on experience, observation, history, and inference from analogy. Galenos discusses the advantages and
disadvantages of both these schools. (According to Ian Johnston in the General Introduction to Loeb Classical Library, LCL
523: Galenos, On the Constitution of Medicine, pp. xxiii-xxiv.)


http://stephanus.tlg.uci.edu.ezp.sub.su.se/Iris/inst/csearch_red.jsp#doc=tlg&aid=0057&wid=068&q=GALENUS&dt=list&st=all&per=50

As regards the dogmatists, I know that Diokles, Pleistonikos, Dieuches, Mnesitheos, Praxagoras,
Phylotimos, Herophilos and Asklepiades practiced phlebotomy.

It is not known in what part of Greece Praxagoras practiced. If he left Kos for the
mainland of Greece it was probably not for Athens where Aristoteles was active at
Lykeion during the years 335-323 BC. In no fragment is it indicated that Praxagoras was
aware of the work of Aristoteles. Since there was a close contact between Kos and
Alexandria during the reign of Ptolemaios I, it has even been speculated that Herophilos,
the pupil of Praxagoras, got some of his training under Praxagoras in Alexandria (von
Staden, 1989, p. 43).

Praxagoras was an influential authority in medicine for many centuries. It is probable that
a "Praxagorean” school existed in Galenos’ time (Steckerl, 1958, p. 2). Galenos wrote two
books on Praxagoras’ ideas, the first on Humors (fr. 21, see section 4.2.3 on humors), the
second on Mixtures. This book has been preserved in Arabic by the scholar Hunain ibn
Isaq (Steckerl, 1958, p. 13).

From available fragments it can be inferred that Praxagoras wrote the following books:

Ocoameiat (ITept Oepameiwv) Therapies (fr. 111, four books)

ITaOn Artia Oepameiat Disease, causes, therapy (fr. 109)

ITeot Novowv On diseases (fr. 81, three books)

At Auxpopat twv OEEwv Different kinds of acute diseases (fr. 61)

Avatour) Anatomy (fr. 10)

dvowa Physics (fr. 13b)

Nooot AAAGToLot (ITept twv dAAotpiwv tabwv) Other diseases (fr. 63, two books)
[Teot Emrywvopévwv (Ta émrywvopeva maOn) On supervening symptoms (frs. 86, 92)
ITept Xvvedpevovtwv (Ta ovvedgevovta) On associated symptoms (fr. 90, two books).

The number of books is uncertain. Titles within parenthesis are from Paulys RE (Bardong,
1954, p. 1736) . It is doubtful if At Auxpopat twv OEéwv was written by Praxagoras
(Bardong, 1954, p. 1737). A book on humors ITeot xvp@v, not mentioned by Steckerl, is
mentioned in Pauly (Bardong, 1954, p. 1736). Steckerl also listed Kata 10 mpoyvwotikdv
Prognostics. This seems to be a mistake. According to fr. 94 this was a book by
Hippokrates.

None of these books have been preserved until today. There may be several reasons for
this. Generally, ancient books were no longer copied when they were not considered
important. When it comes to medicine the competition from Galenos apparently became
too strong. His opinions became so dominating that the books written by Diokles,
Praxagoras, Herophilos, Erasistratos, and many others were no longer read. How then can
the survival of some 60-70 books written by Hippocratic physicians be explained? Here
again Galenos may be responsible. He was an (uncritical) admirer of Hippokrates
(Jouanna, 2012a, p. 313). Even treatises which at his time were considered written by
others than Hippokrates were considered Hippocratic by Galenos. Thus, it is
understandable that the Hippocratic corpus has been preserved until today.
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2.2.2 Fragments vs. Testimonies

To learn about Praxagoras and his ideas we must search for fragments and testimonies in
preserved Greek literature written a long time after Praxagoras. True fragments are
verbatim quotations. It is not an easy task to distinguish fragments from testimonies,
which are citations, the origin of which is uncertain. These texts were written during the
first and second centuries CE, thus more than 400 years after the writing of the initial
texts. Although the names of the original books are known, it is not certain that these texts
were available to and read by the authors citing them. Compilations of medical texts, such
as the Anonymus Parisinus, were circulating and might be the source rather than the
original work. Both Steckerl and Lewis decided to abstain from making a difference
between fragments and testimonies.

In fact, only three texts may be considered direct quotations and thus proper fragments:
Fr. 10 which is a quotation from Avatoun:

IMoalaryopag d¢ &v 1) Avartopr) oUtwg enoi- Meta d¢ v ¢ YADTING ...
(Scholia in Homerum Scholia in Iliadem (scholia vetera) Book of Iliad 22, v. 325, 1. 8-9 of
Scholion) (Heyne)

Praxagoras in his Anatomy says this: Between the tongue ...
And fr. 13b from ®vowa:

kat 0 IToalaydpag év 1@ mMEWTW TWV PLOKWV, KOTLANDOVES O€ €l0L T OTOHATA TWV
PAEPOV KAL TOV AQTNELOV TV EIG TNV HNTOAV PEQOVTWV.
Galenos In Hippocratis aphorismos commentarii vii, vol. 17b, p. 838, 1. 15-17 (Kiihn)

And Praxagoras in his first book on Physics, cotyledones are the mouths of veins and arteries
which lead into the womb.

and fr. 13a probably from the same source, although not clearly stated by Galenos:

0 vao ot Ipa&ayogag wdé me pnot avtaic Aéfeor KotvAnddveg dé eiot
TA OTOUATA TV PAEPOV TV ElC TIV U TEAV T)KOLOWV.
Galenos De uteri dissectione, vol. 2, p. 906, 1. 3-5 (Kiihn)

Praxagoras verbally says as follows: Cotyledons are the mouths of the veins which lead into the
womb.

Even in these cases a certain doubt is at hand due to slight differences in the exact
wording between fr. 13a and 13b. In fr. 13a the words kai twv dptnowwv are missing and
peoovowv is exchanged for frovowv.

The practice to call also all the other texts (i.e. those that are testimonies in the true sense
of the word) fragments was criticized by Schubring in his review of Steckerl’s book
(Schubring, 1961, p. 259). Another view was held by Lewis (Lewis, 2017, pp. 18-19) who
does not make a distinction. According to Lewis the use of fragment or testimony
regarding texts concerning the same author gives an evaluation of credibility, which is not
always possible to defend due to the uncertainty about the way a certain text has been
handled. von Staden writes: “one should guard against an undue exaggeration of the
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value of fragments”(von Staden, 1989, p. xviii) and further: “it is not always clear that the
evidential value of a fragment, at least in medical history, is greater than that of a
testimonium” (von Staden, 1989, p. xix).

In the following the word fragment (fr.) is used to cover testimonies as well as fragments
in the strict sense.

2.2.3 Ancient sources

Galenos is our most important source (some 80 frs., according to the classification of
Steckerl; almost 40 of these frs. cited in this essay). The name Praxagoras can appear more
than once in a certain fragment and many fragments come from the same treatise of
Galenos, who apparently had access to many of the texts written by Praxagoras, no longer
available to us. In addition, more than 10 texts of Galenos not mentioned by Steckerl have
been cited herein.

Galenos was born in Pergamon 129 CE and started his career as doctor to the gladiators.
His experience from this period gave him detailed knowledge of the human anatomy. He
also performed dissections of monkeys and pigs. When he lived in Rome, he became
physician to the emperors Marcus Aurelius and Commodus. Galenos was an extremely
productive author and his texts amount to more than 10 per cent of the literature in Greek
preserved from antiquity to the end the second century CE (Jouanna, 2012a, p. 313). In the
first volume of C.G. Kithn’s edition of all Galenos” works he writes: “Claudius Galenus,
medicorum omnium post Hippocratem princeps ...” (Claudius Galenos the foremost of
all doctors after Hippokrates ...)(Kiihn, 1821, p. XXI).

Another important source is Rufus from Ephesos who lived in the time of Trajanus during
the late first and early second century CE (5 frs). In his work mtept opuyuwv (On
pulsations) he described how the heart causes the arteries to pulsate. He also gave a
detailed description on the effect of several diseased states on the pulse and was the first
to describe the optic chiasma (Daremberg & Ruelle, 1879, p. III). Galenos considered
Rufus to be one of the vewrtepol, the new ones, in contrast to the old ones, ot maAauoi, i.e.
Hippokrates, Diokles, Praxagoras and Erasistratos. Most of Rufus’ writings has not
survived in full but only in fragments or, to be correct, as testimonies. Some can be found
in Arabic translations. Thus, the testimonies ascribed to Rufus are secondary information,
the credibility of which is difficult to determine. His work has been compiled by
Daremberg and Ruelle (Daremberg & Ruelle, 1879).

Fifteen fragments are found in Anonymus Parisinus, also named De morbis acutis et chroniis
(Garofalo, 1997), in TLG called Anonymus Medicus. This is a doxographic compilation of
fragments, probably from the first century CE. The author is unknown, and it is not
known if he based his reports on the originals or on intermediate sources. The only
physicians mentioned by Anonymus are the four “ancients”, ot mtaAatot, Hippokrates,
Diokles, Praxagoras and Erasistratos, often mentioned together without distinction. van
der Eijk considers that the reliability of Anonymus “should be valued relatively high”(van
der Eijk, 2001, p. xvii).

Another source is the Pseudo-Aristotelian treatise De spiritu, estimated to be from the time
period between Praxagoras and Erasistratos, i.e. in the beginning of the 3 century BC

12



(Lewis & Gregoric, 2015, pp. 125-126). Praxagoras is not mentioned in this treatise, but
because of the close temporal relation to Praxagoras, De spiritu represents our earliest
tirst-hand evidence of ideas otherwise only known to us through later sources. For
instance, the concept of pneuma as an important physiological agent and the distinction
between arteries and veins (Lewis & Gregoric, 2015, p. 126). It gives complementary, and
in some respects probably better information than the fragments from the first two
centuries CE about the development of ideas from Aristoteles to the Alexandrian
physicians (Lewis & Gregoric, 2015, p. 127).

A papyrus from the second century CE discovered in British Museum in 1893 called
Anonymus Londinensis, does not mention Praxagoras (and only briefly Hippokrates) but is
still of interest in the study of medicine from Hippokrates and onwards. This papyrus is
also called the Menon papyrus since its content appears to be taken from the Menoneia, a
collection of medical texts mentioned by Galenos as 'Iatoikr) ocvvaryoyr) (Medical
Collection) and attributed by some to Aristoteles, but in reality written by Aristoteles’
pupil Menon.? The Greek text, a translation into English and a commentary has been
published by W.H.S. Jones (Jones, 1947).

2.3 Earlier studies

2.3.1 Editions

The Greek texts found in TLG are used and the sources are given in Appendix II. For all
texts [ have sought the latest printed critical editions, listed below, for comparison. If
differences were found, they are indicated after the cited text.*

C.G. Kiihn, Claudii Galeni opera omnia, 22 volumes , Leipzig, 1821-1833 used to be the
standard edition of Galenos” writings. This edition does not have a critical apparatus and
newer editions are today available for many of his texts. Thus, some of Galenos’ texts in TLG
have other editors and some have been examined as part of academic dissertations in the
early 20* century. The following treatises can be found in critical editions in CMG and were
all used by TLG:

De uteri dissectione, editor D. Nickel, CMG V 2,1

De atra bile, editor W. de Boer, CMG V 4,1,1

De placitis Hippocratis et Platonis, editor Ph. De Lacy, CMG V 4,1,2

De bonis malisque sucis, editor G. Helmreich, CMG V 4,2

In Hippocratis Prorrheticum I commentaria 11, editor H. Diels, CMG V 9,2

In Hippocratis De natura hominis commentaria 111, editor J. Mewaldt, CMG V 9,1.

A critical edition of De utilitate respirationis and An in arteriis natura sanguis contineatur has
been published by Furley and Wilkie (Furley & Wilkie, 1984).

n&oeoti oot T NS Tatoikng ouvaywyng avayvaovat BiBAovg émryeyoappéva pev AgtototéAovs, OoAoyovpévag de
010 Mévawvog, 66 v padntrg avtov, YeyedeOat, 010 kai Mevwvela mpoocayopevovaty éviot tavtt ta BrpAia.

You can read the books of the Collection on Medicine, attributed to Aristoteles, but agreed by everyone to have been
written by Menon, who was his pupil and therefore some people call these the Menoneia.

4 The only difference making a significant change of the meaning was found in fr. 85, section 4.3.3, p. 44-45.
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A critical edition of De plenitudine has been published by Christoph Otte (Otte, 2001).

E. Littré, Oeuvres completes d’'Hippocrate, 10 volumes, Paris, 1839-1861 has been the
standard edition of Corpus Hippocraticum. Littré studied all manuscripts available in his
time. Newer editions are today available for some treatises. The following treatises can be
found in CMG:

De prisca medicina (= De vetere medicina), editor J.L. Heiberg, CMG, 1

De alimento, editor J.L. Heiberg, CMG]1, 1

De natura hominis, editor J. Jouanna, CMG, 3

A critical edition of De prisca medicina has been published by Jouanna (Jouanna, 1990).

The texts of Anonymus medicus: De morbis acutis et chroniis (= Anonymus Parisinus), are from
a critical edition published in Italian by Garofalo, and now available with an English
translation by Brian Fuchs (Garofalo, 1997).

The Aristotelian works have been published by several editors as indicated in Appendix II.
They are ordered and paginated according to Immanuel Bekker 1831-1870.

All cited texts of Aristoteles can be found in Loeb Classical Library, i.e. De generatione et
corruptione, Historia animalium, De generatione animalium, De partibus animalium and De
respiratione. Although newer editions are today available for some texts those found in Loeb
Classical Library must be considered sufficient for the present purpose.

The cited work of Platon, Timaeus, is paginated according to Stephanus 1578.

It can be found in Loeb Classical Library.

The fragments of the presocratic philosophers have been published by Diels and Kranz
1951, 1960 and by Diels 1965 and can also be found in Loeb Classical Library.

The fragments of Diokles have been published by P.J. van der Eijk 2000.

2.3.2 Studies on Praxagoras

There is a vast modern literature about medicine in Ancient Greece, starting from the 19"
century up till now. Most concerns the Hippocratic physicians (Craik, 2015; Jouanna,
1999) and fairly little is about Praxagoras.

A biography of Praxagoras, his writings and his teaching can be found in Paulys
Realencyclopadie der classischen Altertumswissenschaft (RE) (Bardong, 1954). In RE it is
stated that "Praxagoras der Grofse gehort somit einem Zweig des alten koischen
Fiirstengeschlechtes der Asklepiades” (Praxagoras the Great thus belonged to a branch of
the aristocratic Asklepiades family) (Bardong, 1954, p. 1735). It is stated that it can be
taken for granted that Galenos had access to Praxagoras’ original writings, even if he "aus
praktischen Griinden zu einer Exzerptsammlung gegriffen haben” (for practical reasons
used a collection of excerpts) (Bardong, 1954, p. 1737). Short summaries are given about
Praxagoras’ teachings on physiology, anatomy, pathology, therapy, dietetics, and
pharmacology.

E.D. Baumann published an article with the title “Praxagoras von Kos” (Baumann, 1937).
Several pages concern cotyledones. The style is quite ranting. He comments the obvious
mistakes made by Praxagoras, when compared with today’s knowledge, with many

14



exclamation marks. Thus, he is in many respects critical of Praxagoras. When it comes to
the pulse, just to take one example, he writes: “Praxagoras hat also die Liicke in der
Symptomatologie angefiillt, freilich noch ein wenig diirftig” (Thus Praxagoras has filled a
gap when it comes to symptomatology, admittedly still a little poor)(Baumann, 1937, p.
174).

Fritz Steckerl published a compilation of fragments with translation and comments in
1958 (Steckerl, 1958). Immediately after its publishing, his book received serious criticism
by two authors, Schubring (Schubring, 1961, pp. 258-263) and Kiihn (Kiihn, 1962, pp. 132-
137). Steckerl was criticized not only for poor philology, but also for poorly based
speculations, e.g. regarding the role of pneuma in Praxagoras’ thinking. Steckerl had
argued that the respired air, after mixing with moisture which was generated during
digestion, constituted the soul (Steckerl, 1958, pp. 20-21). This view was criticized later
also by Nickel (Nickel, 2005, p. 316), Lewis (Lewis, 2017, p. 253) and Furley (Furley &
Wilkie, 1984, p. 22). The criticism to Steckerl’s book will be further discussed in sect. 5.1.

Then almost nothing was written on Praxagoras until Orly Lewis defended her PhD-
thesis at the Humboldt-Universitat zu Berlin in 2014 and subsequently expanded the
thesis to a full book with the Greek texts, translations and comments (Lewis, 2017). Lewis
concentrated on arteries, pulse, pneuma and Praxagoras’ ideas about the cause of some
diseases. She did not discuss the humoral theory. Her book has been reviewed by four
authors.

Jessica Wright in a review in Bryn Mawr Classical Review began her review with the
following sentence: “Frustratingly little has been written on the medical author
Praxagoras of Cos” (Wright, 2017).

Christopher Gill in his review wrote: “This book clearly marks an important advance in
our understanding of this significant, but rather obscure, figure and his place in the
history of Hellenistic medicine and anatomy” (Gill, 2018, p. 214).

Vivian Nutton, in his review of Lewis’ book, which he finds excellent, writes that
Praxagoras “occupies a pivotal place in the history of ancient medicine” (Nutton, 2018, p.
378).

Finally, Daniela Manetti in her review, points out that after Steckerl’s book no thorough
study of Praxagoras’ studies has been produced before Lewis’ book, which is “in a way
surprising, because Praxagoras has always been considered a turning point in the history
of medical and philosophical thought of the fourth century BC” (Manetti, 2019, p. 241).

2.3.3 Studies on medicine in Antiquity

Of the vast literature concerning medicine during Antiquity only little concerns
Praxagoras compared with other ancient physicians. Nevertheless, pieces of information
can be found in many sources. The following books have been especially useful for me
when writing this essay, and they will be referred to in the text when appropriate: Craik
2015, Daremberg & Ruelle 1879, Fredrich 1899, Jones 1923, Jones 1947, Kirk et al. 2013,
Lewis 2017, Littré 1839, Longrigg 1993, Nutton 2004, von Staden 1989, Steckerl 1958.
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Chapter 3 Method and theory

From a philosophy of science perspective, this study will be inductive. It will be a study of
meaningful phenomena in ancient literature needing interpretation. It will be idiographic
and qualitative. It could also involve critical text analysis, but that is beyond the scope.

3.1 Classical philology
The definition of philological method has varied over time. The original definition was
“studies committed to the historical knowledge of Antiquity” (Landfester, 2006).

A prerequisite for this type of study is to approach the text with an open mind without
theoretical preconceptions (Schaps, 2011, p. 126). Concepts themselves are cultural
products (Carlshamre, 2020, p. 83). There is an immanent risk of anachronistic
interpretation, when the subject seems familiar to the reader (Lloyd, 1992). The study of
medical or anatomical problems in antiquity were performed in an environment so
different from ours that mistakes in interpretation are almost inevitable. However, the
awareness of this possibility at least lessens the risk (Kovacs, 1993, p. 410). At the same
time, this opens the possibility to reevaluate what has previously been written on the
subject studied. This goes especially for Steckerl’s book.

3.1.1 Textual criticism

Textual criticism concerns the trustworthiness of the manuscripts as witnesses of the
original texts (Reynolds & Wilson, 1991, p. 207). The goal is to restore as closely as
possible the text as it had been written in the original manuscript before its transmission
from late Antiquity and the Middle Ages to modern times. The first step in this procedure
is recensio during which the available manuscripts are evaluated to find the most primitive
text (Reynolds & Wilson, 1991, p. 207). The second step is to decide if that text is authentic
or not (examinatio) to be able to correct possible corruptions that have occurred during its
transmission through the centuries from papyri through parchment codices to versions
printed on paper (emendatio) (Reynolds & Wilson, 1991, p. 208).

We must be aware that “the data we have to work with have already been extensively
processed: by the selectivity of the evidence, mostly literary, that has survived, by the
vagaries of transmission, by the pressures of constant reinterpretation”(Lloyd, 1992, p.
567). Giovanni Lamola (ca. 1407-1449) wrote about the work of scribes: “Multa non
intellexerunt, multa abraserunt, multa mutarunt, multa addiderunt” (There is much they have
misunderstood, much they have deleted, much they have altered, and much they have
added) (Landfester, 2006). However, some texts are more stable than others after a certain
point, but it is beyond the scope of this essay to make that evaluation.

It may suffice to note that naturally many mistakes were made during the copying of
texts. Occasionally, scribes even incorporated glosses into the original text (Clemens, 2007,
p- 39).

The database TLG does not have a critical apparatus. However, many cited texts in TLG
are from the critically evaluated texts in Corpus Medicorum Graecorum
(http://cmg.bbaw.de). Other texts are available in later critical editions as reported above
in section 2.3.1 and have been compared with those. A few minor differences have been
noted and are reported after the texts.
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To get a full understanding of Praxagoras” work is certainly not possible. We do not know
how much of his writings has been lost. Not even during the first centuries CE is it certain
that the majority, or even a large part was available to an interested public. Those
teachings which had gained acceptance in the medical community were probably friendly
reported, while controversial opinions might have either been totally dismissed or just
improperly quoted. These circumstances must be considered when one tries to
summarize what the fragments tell us (Lewis, 2017, p. 299).

The first lesson is to keep close to the wording of the fragments, while avoiding
conjectures not based on the text. Steckerl’s work (Steckerl, 1958), impressive as it is, was
without a doubt damaged by his many unfounded guesses. His translations are not
always accurate.

The second task is to try to understand to what extent our sources may give a skewed
account of what the author tells us. An inherent problem is to distinguish what was the
opinion of Praxagoras and what was the opinion of our dominating source, Galenos.
Finally, it is essential to be aware of the fact that the millennia dividing us from
Praxagoras’ world open up for mistakes of linguistic and conceptual art.

3.1.2 Trustworthiness of authors

No texts from the hand of Praxagoras have been preserved until today. We therefore must
rely on texts that have been written by authors who had in their time access to the
writings of Praxagoras. Evidently there are pitfalls in the interpretation of such secondary
information. It was customary for authors in the first centuries CE to cite ancient authors,
especially when these corroborated their own views. Although a correct reproduction of
the initial author’s meaning could be anticipated this is by no means certain. If divergence
in opinion existed between the authors a distortion of the original message is always a
possibility. Some topics, e.g. the humors in man, were discussed by more than one author
and their reports can therefore be compared, see below in section 4.2 on humors.

The dominating source is Galenos. His works have been preserved to a large extent
because generations of physicians after him regarded them as very valuable. Galenos as a
source is not unproblematic. It is often difficult to separate his own opinion from that of
the author he refers to. “Galen is notorious for such misrepresentations and generalization
of earlier opinions for the sake of neatness or in order to support his own doctrines”
(Lewis, 2017, p. 257). Furthermore, his impartiality can be questioned. He “usually
discusses his predecessors’ views in a vigorously polemic context” (Nutton, 2018, p. 378).
A similar judgement is made by Otte (Otte, 2001, p. 3).°

One obvious problem is that Galenos held Hippokrates in high esteem:

5 “In Anbetracht dieser Geisteshaltung Galens sieht man leichter dariiber hinweg, dafi er sich gelegentlich verhilt, als wisse
er alles besser, und dafs man den Verdacht kaum verdrangen kann, da8 den Thesen seiner Kontrahenten manches Mal
keine gerechte Behandlung widerfahrt, sei es durch zu knappes Zitieren, sei es durch seine eigenwillige, wenn nicht sogar
mutwillig mifSverstehende Interpretation.”

(In view of Galenos’ attitude of mind, it is easier to overlook the fact that he occasionally behaves as if he knew everything
better, and that one can hardly suppress the suspicion that the theses of his opponents are sometimes not treated fairly, be it
by quoting too succinctly, be it through its idiosyncratic, if not willfully misinterpreted, interpretation.)
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InmokQdtg pév o0V palvetatl KAAGG Te kal ayaBog Tig AvrQ yeyovéval, U @Aotitiog i
eLodoting, AAA” dAnOelag éoaoti.
Galenos De atra bile vol. 5, p. 130, 1. 14 - p. 131, 1. 1 (De Boer)

Hippokrates was a noble man, a lover not of honors and concern for his reputation, but of truth.

One reason for this praise of Hippokrates was Galenos’ fight with contemporary sects of
physicians who did not accept the doctrine of the humors (Roselli, 2016, p. 331). “To his
mind the sects were the root of the most serious evil affecting medical tekhne”, while
Hippokrates represented the supreme of an ideal past (Roselli, 2016, p. 334).

Galenos was convinced that many of the treatises in Corpus Hippocraticum were in fact
written by the historic Hippokrates. Some of his works are comments to Hippokrates in
which he cites the original work line-by-line before he comments on them (¢&nynoeig
ka0 ékaotnv avtov AéEw) (Jouanna, 2012a, p. 316). However, Galenos often had a
polemic attitude to some of his forerunners. This is especially evident when it comes to
Erasistratos with whom he had considerable disagreements due to Erasistratos” supposed
“rivalry with Hippokrates”.

aAN” Epaciotoatog Umo Mg mEog Inmokedtn @llovelkiag ovdé TG KOWAG ATIAVTWY
avBpownwv évvolag paivetatl dxolwv.
Galenos De venae sectione adversus Erasistratum vol. 11, p. 168, 1. 9-10 (Kiihn)

But Erasistratos because of his rivalry with Hippokrates seems not to have safeguarded even
the opinions common to all men.

His attitude towards Praxagoras seems more tolerant, even if he sometimes says that
Praxagoras “is blind”, as in fr. 11 (see section 4.3.3 on blood vessels). Furthermore, he
often groups the ancient doctors and attributes the same opinions to them all, without
differentiation and this can make evaluation of a single persons view difficult (see e. g. frs.
6, 16, 20, 21, 35, 45, 49). It is also doubtful if he had in fact read all the authors he is
referring to (Nutton, 2004, p. 123). Even if he was a wealthy man, book-rolls were
expensive and above all not easy to get hold of, and impractical to read (in comparison
with the codex format, where pages can be easily turned over) (Reynolds & Wilson, 1991,
p- 2). This also means that quotations sometimes were made from memory giving room
for mistakes (Reynolds & Wilson, 1991, p. 220). It is possible that some of Galenos’
information came from compilations, doxographical summaries, such as Anonymus
Parisinus (Garofalo, 1997; Nutton, 2004, p. 123). In that collection Praxagoras is cited 15
times. Bardong does not doubt that Galenos had the possibility to read the original texts
of Praxagoras. However, it is probable that he in reality used an “Exzerptsammlung”
(Bardong, 1954, p. 1737).°¢

3.1.3 Definition of terms
When we read fragments from the 2n4 century CE referring to texts written in the 3

® Galenos war daher in der Lage, die Originalstellen einzusehen. Bei seinen Zitaten und Verweisen wird er aber aus
praktischen Griinden zu einer Exzerptsammlung gegriffen haben, die nach sachlichen Gesichtspunkten geordnet war.
(Galenos was therefore able to see the original passages. For practical reasons, however, he must have resorted to a
collection of excerpts for his quotations and references, which were arranged according to topics.)
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century BC, we must be aware of the difficulty in interpreting these texts. It is easy to
underestimate the difficulty to establish the intention of the initial writer. Conclusions we
reach are always subjective in the sense that they reflect preconceptions, both those of the
quoted author and our own (Lloyd, 1992, p. 565). Furthermore, there is always a risk of
anachronisms. This is especially true if the Greek word has been transposed to our
modern nomenclature, a problem not only for medicine, but generally. The Swedish
philologist Jesper Svenbro wrote, with regard to the translation of the Swedish word
“elementdr”: “Swedish is here mined with terms originating in latin ...... which risk to
distort the linguistic repertory of the original” (Svenbro, 2022, p. 128).”

To find the lexical meaning of a certain word may be the most trivial undertaking.
However, it is well known that many words, both common vocabulary and technical
terms, or words that functioned (also) as technical terms, changed their meaning over the
years. Good example is the word dotnoia. The initial meaning of the word &otnola is
windpipe (i.e. trachea), in plural dotnotat bronchial tubes (LSJ]) (Liddell & Scott, 1889).
Homeros, Hippokrates, and Aristoteles all used the word in that sense. To complicate it
further, the bronchi are sometimes named doptat (= Bodyxwx, LS]). Before Praxagoras
differentiation between arteries and veins was not common. All vessels were called
PAEPeg (LSJ: @A) =blood-vessel, whether vein or artery). Praxagoras used the word
@aovY< for the trachea and doptnoiat for arteries.

Another word which can cause confusion is neuron (LSJ: vevpov = sinew, tendon, cord
made of sinew). In Homeros vevpov simply means cord, string, or tendon. In Corpus
Hippocraticum the words tovog and tévwv are also used for tendon (LSJ). The concept of
nerves was still unknown to Hippokrates. Aristoteles also uses the word vevgov when he
refers to tendon. When Praxagoras uses vevpov it most likely means tendon, although this
is unclear. When Erasistratos uses the word, he means nerve (LS]). Littré summarizes the
confusion of terms:

On a la un nouvel exemple de ces confusions de la vieille anatomie: de méme que, veine, artere,
bronche, uretére méme, tout cela a eu le nom commun de veine, sans exclusion d’un nom
particulier, de méme, nerfs, tendons, muscles, tout cela a été considéré comme de méme nature
(Littré, 1839, p. 235).

We have here a new example of these confusions of the old anatomy: just as vein, artery,
bronchus, even ureter, all this had the common name of vein, without exclusion of a particular
name, likewise, nerves, tendons, muscles, all of this was considered to be of the same nature.

When Praxagoras describes the pulsation of arteries he, according to those who quoted
him, uses four words: c@UYLOG, TaAude, omaouds and TEOHOG.
The meaning of these words according to LSJ:

o@uyuoc throbbing of inflamed parts, beating of the heart, pulsation

TIAANOG quivering motion, pulsation, throbbing, palpitation of the heart, twitching
oo oG convulsion, spasm

TooH0Gg trembling, quaking, quivering

7 Svenskan &r hir minerad med latinrotade termer ...... vilka riskerar att forvanska originalets sprakliga register.
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The exact meaning of these different terms when used by Praxagoras is not evident and
will be discussed in section 4.4 on the pulse below.

Other words that cause difficulties when translated to English are those concerning air.
There are at least five main terms for air, breath/wind namely: dr|o (aer), aibrjo (aither),
nveLpa (pneuma) , @uoa (phusa) and &veplog (anemos), in addition several minor ones
(Lloyd, 2007, p. S136). There was probably a certain difference between arjo and aif1o,
the former representing the lower, hazy atmosphere, aiO1jo representing the higher, clear
sky. Empedokles used both terms in his theory about the four roots. The regular word for
wind was dvepog. Pvoa comes from the word to blow, to puff and was the word for
blast. ITvevua means breeze and breath/respiration, but also spirit and inspiration (Lloyd,
2007, p. S137).

Since Tvevpa is a central concept in Praxagoras’ teaching a correct interpretation is
essential. ITvevpa can undergo change in the body and become dtpadec (LSJ: =
ATUDWONG vaporous). One cause of disease is development of bubbles, mopgoAvyeg (LSJ:
TIOUPOAVE bubble), in the arteries. For further discussion of mvevua, see section 4.5.

An even more delicate problem is to ascertain what concepts are associated with words to
which we normally give a simple meaning. A good example is given by the Greek words
for hot, cold, moist, and dry (LS]J: Oeguog, Ppuxodg, Uypoc and Enpadc). These adjectives are
central in the Greek conception, not only for the composition of the world, but also for the
composition of the body. To us they are just adjectives representing qualities, but
evidently not so to the ancient Greeks. To them, these words sometimes must be
interpreted as representing the elementary qualities of the four bodies fire, air, water, and
earth. These bodies (cawuata) according to Aristoteles are composed of combinations of
the elementary qualities: Oeoudv and Enov (fire), Oeopdv and VyEOV (air), Puxoov and
Uyoov (water), Ppvxodv and Enpdv (earth). Nutton uses the word “form” (p. 115) or
element (p. 118) without a clear distinction (Nutton, 2004).

In his introduction to Aristoteles” Historia Animalium, A.L. Peck translates 10 0yoov kai t0
Enoov with “fluid substance and solid substance”, rather than “moist” and “dry”, which
is commonly used:

“Actually, neither pair of English words fully expresses the Greek meanings. — The application
of these terms as adjectives, e g “fluid” to flesh, blood, fat etc., “solid” to skin, sinew, bone etc.,
(see Historia Animalium 487 a 2 ff.), indicates that these things exhibit the qualities concerned and
are largely composed of these substances” (Peck, 1965, p. Ixx).

The (formidable) task at hand when one tries to interpret the ancient texts was formulated
by Littré (who cites another author)(Littré, 1839, p. xiii):

La critique et I'interpretation, ne sont, a proprement parler, rien de plus qu'un moyen d’obtenir
la correction et le vrai sens d'un texte. La critique s’arréte du moment que ce but a été attaint.
Mais former l'esprit et le gotit a ’aide des Anciens, en tirer, pour son profit, des connaissances
précieuses, et faire server, avec un juste sentiment de I’application, ces connaisances a 1'utilité
du temps present, ce sont la des motifs et un attrait impérissable qui toujours nous exciteront a
'etude de I'antiquité.

(Criticism and interpretation are, strictly speaking, nothing more than a means of obtaining the
correctness and true meaning of a text. Criticism stops when this goal has been achieved. But to
find the spirit and the taste with the help of the Ancients, by drawing from them, for its own
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profit, valuable knowledge, and to serve with a just sense, this knowledge for the usefulness at
the present time, there are motives and an imperishable attraction which will always excite us
to the study of antiquity.)

The problem of interpreting old texts is not a modern problem. Galenos, living more than
400 years after Praxagoras, sometimes expresses irritation of the complexity in
Praxagoras’ texts. In the following example he criticizes Praxagoras for his analysis of the
pulse by palpation:

AAN” oVdaws TABog aloBnoews EmelodyeL KOLVOV. alviyua yaQ av oDTtwe Tov Adyov
TOW|0OELEV, VA TIG AVAYIVWOKWY, ElTa 1) VoWV, ointal Tt fuOiov éykekov@Oal T Adyw
kat Oavpaotov, eita katateifntatl dAadt), (Nt pév dx mavtog, evplokwy O oVdEV.
Galenos De dignoscendis pulsibus libri iv, vol. 8, p. 941, 1. 19 — p. 942, 1. 4 (Kiihn) Fr. 84.

But he does not refer to any common sense-perception. He thus makes his statements such a
riddle that one who reads his book without making out the sense believes that something deep
and marvelous is hidden in his words. And so he clearly wastes his time, since he searches
everywhere without finding anything.

The same can be said about Galenos himself, who tends to construct complex sentences.

One conclusion that could be made considering the difficulties to express “I'esprit et le
gout” summarized above, would be that “it is often necessary to keep many important
terms untranslated, allowing their significance to emerge from the examples of their
use”(Lloyd, 1992, p. 566). That principle will be adhered to in the following regarding the
words mvevua and vevgov, for the reasons given above.

3.1.4 How can Praxagoras’ opinions be differentiated from those of the quoting
authors?

This is a crucial point in the evaluation of existing fragments. However, no general
solution is at hand. Each fragment presents its own problems.

Galenos is the most problematic source, as already discussed above. Sometimes it can be
understood from the text that there is a conflict of interest and then caution is needed
when interpreting. Sometimes obvious enthusiasm and praise is also a reason to be
cautious. When referring to Hippokrates, Galenos sometimes tries to interpret the
Hippocratic texts to agree with his own views.® A good example of Galenos” method is his
commentary on the Hippocratic treatise The Nature of Man. The authenticity of this treatise
was discussed already in Galenos’ time. In his commentary to this book, which has three
parts, he argues that the first and the last parts are genuine and written by Hippokrates
himself, while the middle part should have been written by his pupil Polybos. Galenos
argues that the middle part is a forgery made up to increase the price of the whole book
when it was sold to the library in Alexandria or Pergamon. He then disregards from the
best witness of authorship, namely Aristoteles, who cites the description of blood vessels

8 Jones, W.H.S.: “Galenos’ ideal of a commentator is beyond criticism. He prefers ancient readings, even when they are the
more difficult, and corrects only when these give no possible sense. In commentating he is of opinion that he should first
determine the sense of the text and then see whether it corresponds with the truth. Unfortunately he is not so successful
when he attempts to put his ideal into practice. He is intolerably verbose, and what is worse, he is eager so to interpret
Hippokrates as to gain support therefrom for his own theories”. P. xli Jones, W. H. S. (1923). Hippocrates with an English
translation. (Vol. I). William Heinemann Ltd and Harvard University Press.
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in Historia Animalium (512b12 ff) and attributes it to Polybos. See Jouanna (Jouanna, 2012b,
pp. 321-322) for a detailed discussion on this subject.

3.2 Implementation

The texts in which Praxagoras’ name occurs in Greek were found by search in the data
base Thesaurus Linguae Graecae (TLG) (https://stephanus.tlg.uci.edu). In total 197 of 249
quotations concerned Praxagoras from Kos (Appendix I). Only one fragment was found
not mentioned by Steckerl. (The texts from Latin sources, in total 29, were not analyzed by
me other than in translation due to my not deep enough knowledge of Latin. Almost all of
them concern therapeutics (curatio) and do not fall within the four areas of this
investigation.)

The names of Greek authors and places are given in their Greek form, not the latinized or
English (e. g. Galenos, not Galenus or Galen), and for the sake of uniformity even in
citations of modern authors when they used the latinized or English versions.

The numbering of fragments used by Steckerl (Steckerl, 1958) is used for identification,
denoted fr. When Steckerl gave the same number to more than one fragment, they have in
this essay been identified by number plus letter, as seen below.

The fragments cited herein were grouped into the four study groups (and are specified in
the corresponding section below):

The role of humors: 29 frs.

The anatomy of blood vessels: 17 frs.
The pulse: 13 frs.

The role of pneuma: 8 frs.

(11 of these frs. concern more than one topic.)

Sources are given by their Latin names as they appear in TLG, and not by abbreviations
otherwise used, to facilitate reading for those not familiar with those abbreviations. Book,
section, page, and line(s) are presented as they are found in TLG. An index of cited
ancient authors and their sources is shown in Appendix II.

3.2.1 Translation

The English translations of Praxagoras’ fragments made by Steckerl in his book have been
used here if nothing else is stated. Sometimes his English is awkward and had to be
corrected and if major changes have been made this is stated within parenthesis. When no
printed translation could be found in Loeb Classical Library (e.g. regarding texts from
Corpus Hippocraticum) the translations are mine. Most translations of Aristoteles” works
are from Loeb Classical Library and the translator indicated. In some cases an existing
translation has been adapted by me and indicated as such. In some cases translations
made by Lewis (Lewis 2017) or by Brian Fuchs in the English translation of Garofalo’s
book on Anonymus Parisinus (Garofalo, 1997) have been used and indicated as such. The
translations of texts from Anonymus Londinensis are from Jones 1947.

3.2.2 Presentation of the material
All texts which are the basis of this investigation are presented with the Greek text, its
origin, and the English translation. Focus to a certain wording is given by fat font.
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Relevant information about the context, interpretation of the meaning of the text and my
comments are given before and after each text.

3.3 Research questions
Two research questions were formulated:

RQ 1: How did medical thinking develop from the presocratic philosophers until the end
of the fourth century BC, within these four areas: The role of humors (and the
composition of man), the anatomy of blood vessels, the pulse, and the role of pneuma?

RQ 2: Which new knowledge and which theories were introduced by Praxagoras in these
areas?

RQ 2 is the main question, but Praxagoras’ contribution cannot be evaluated without
knowledge of the previous history.
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Chapter 4 Praxagoras’ teachings

4.1 Motivation for the choice of areas for investigation

Praxagoras was active in the broad field of medicine®, and it would be impossible to cover
all these areas in this essay. A selection had to be made. Which criteria could then be most
appropriate for this selection? The most cited areas would be an easy, but trivial choice.
His principles for treatment of different diseases could be interesting although the
relevance is doubtful. It seemed most appropriate to investigate Praxagoras” most
innovative teachings which also left a legacy to coming generations. Thus, the role of
humors, the anatomy of blood vessels, the pulse, and the role of pneuma were chosen.

The last three topics, i.e. blood vessels, pulse and pneuma are closely interconnected, but
are in the following treated separately to begin with and then finally discussed together.

4.2 On humors
4.2.1 Earlier concepts

The Pythagorean philosophers in the 5th century BC were the first to take interest in
medicine. Alkmaion from Kroton thought that health depends on balance (icovouix)
between certain opposites and that disease follows because of imbalance between these
opposites.
AAxpaiwv g pev Dytelag eival CUVEKTIKT|V TNV i0ovopiay Twv duvduewv, UyQov,
Enoov, Puyxeov, Oepuov, TkEoD, YAVKEOS Kal TV AoV, TV 8’ év avtolc povagyiov
VOOOU TIOUTIKI]V*
Ps-Plutarkos, Placita philosophorum 5.30 (Alkmaion Fragmenta 4, D. 442)

Alkmaion says that health is hold together by the balance between the forces, moist, dry, warm,
bitter, sweet and the rest, but dominance among them causes disease.

Philolaos thought that bile, blood, and phlegm are the causes of disease.

DroAaog ¢ 6 Ko[o]twvidtne ovveotavatl @moiv) ta fpéteoa cwplata ék] Oeouo.
AéyeL d¢ yi(veaOal) Txg vOoOUG dlA Te XOATV KAl Al Kal PAEYyUa,

apxnVv d¢ yi(veoOat) twv voowv tadtar

Anonymus Londinensis Iatrica sect 18, 1. 8-10, 30-32 (Diels)(Jones p. 70, 72)

Philolaos from Kroton says that our bodies are composed of heat. Diseases arise, he holds,
through bile, blood, and phlegm, and these are the origin of diseases. (Translation: Jones, ad
loc.)

Empedokles from Akragas (Agrigentum in Sicily), who was both a philosopher and a
healer, was the first to describe more than one element as building components, not only

® Among other fields: The anatomy of the human body, based on experience with dissection (not of
humans, but animals). The role of humors. The role of different diets (e.g. water, wine, bread, peas,
beans). The role of the pulse in diagnosis. The role of breathing. The role of the kidneys. The origin
of semen. Symptoms and associated signs of diseases. Prognosis of disease. Gymnastics. Treatment
of inflammation. Fasting. Enemas, clysters, and purgatives. Phlebotomy. White hellebore!
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of the universe, but of all living organisms. He talked about the four roots and used four
gods to symbolize air, water, fire, and earth.
TETOAQA TV MAVTWV QLLWUATA TTEWTOV dkove: ZeLg aoyns "Hon te pepéoflog o’ Atdwveie
Nnotic 0, 1) dakvolg téyyel kgoUvwa BEOTELOV.
Aétios 1.3.20 DK 57 B6

Hear first the four roots of all things: Shining Zeus, life bringing Hera, Aidoneus and Nestis
who with her tears waters mortal springs.

Empedokles thought that blood is the seat of the innate heat and that this heat is
intimately related to the soul. Philistion thought that man is composed of four ‘forms’,
that is of four elements: fire, air, water, and earth.

DAoTiwv O ofetal ék O WDEWV TLVESTAVALTIHAC, TOUT (£0TLV) €K O oToLXElwV: MVEOG, AEQOG,
vdartog, yne.
Anonymus Londinensis Iatrica sect. 20, 1. 25-27 (Diels)(Jones p. 80)

Philistion thought that we are composed of forms, this is from the elements: fire, air, water,
earth. (Translation: Jones, ad loc.)

Some of the authors to the treatises in Corpus Hippocraticum had similar views. In De
semine, de natura pueri, de morbis iv it is stated that:

‘Exet d& xal 1] Yuvr) kai 6 dvr)p Téooagag Id€ag UYQoU €V TQ) CWHATL Ag’ WV al vobool
I'tvovrat.
Corpus Hippocraticum De semine, de natura pueri, de morbis iv, 3, 1. 4-5 (Littré)

Women and men have four kinds of moistness in their bodies and from these diseases
originate.

Eioi d¢ téooapeg déat Tob UyQov, aipa, X0AT), DOWE KAl PAEyua.
Corpus Hippocraticum De semine, de natura pueri, de morbis iv, 3, . 3-4 (Littré)

There are four kinds of moistness, blood, bile, water, and phlegm.
However, this theory did not leave any legacy, but was forgotten (Jouanna, 2012b, p. 336).
The author of De prisca medicina (ITeot dgxaing intoikng), possibly, although authorship is

not at all evident, Hippokrates himself 1%, denounced the idea that medicine can be based
on speculations, not founded in experience.

1 Fora comprehensive critical review of the works in Corpus Hippocraticum, see Craik (2015).
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Oxkodool émexelpnoav meQl iNTokng Aéyew 1) Yoagewv, UmdOeotv

opiow avtéolov* voBéuevol @ Adyw, Beouov, 1) Puxeov, 1) UYEOV, 1)

ENoov, 1) AAA” 6 tLav E0EAwov™, & PoaxL AyOVTES, TV AQXTV TS

atting Tolov avOQWTOoLoL TV VOLOWV TE KAl Tob Bavatov, kat maot

TV aVTENV**, €v 1) dVo mEoOEpevol, €v MoAAoLoL pév Kal olot Aéyovat
KATAPAVEES ELOLV XLAQTAVOVTES:

Corpus Hippocraticum De vetere medicina (= De prisca medicina) ch. 1, 1. 1-6 (Littré)

* CMG: avTol avtoig; Jouanna 1990 (118 J. 1-7): avtol éwvtoiowy,
** CMG and Jouanna 1990: 6éAwotv,
*** CMG and Jouanna 1990: t)v avtv

All those who have undertaken to speak or write about medicine, having laid down as a
hypothesis for their account hot or cold or wet or dry or anything else they want, narrowing
down the primary cause of diseases and death for human beings and laying down the same one
or two things as the cause in all cases, clearly go wrong in much that they say. (Translation:
Schiefsky) (Schiefsky, 2005, p. 75).

Nevertheless, the author of this treatise had his own theory about powers which must be
in balance in health, a standpoint similar to that of Alkmaion’s isonomia:

"EviyaQ dvOo@me kal KooV kal AALEOV, kal YAUKD kat 0&D, kal oToueVvov kal TAadaQov
Kkal dAAa pugia, mavtoloag duvapag Exovta, mANBO0G te kat loxvv.

Tavta pév peprypéva kat kekQnpéva AAANAOLOLY 0UTE paveQd 0Ty, oUTE AUTtéEL

OV avOwmov- otav 8¢ TL TovTéwV AToKkELOT), kal avTO €@’ EWLTOD YéVNTAL TOTE KAl
pavepdv EotL kal AvTtéel TOV dvOQwToV.

Corpus Hippocraticum De vetere medicina (= De prisca medicina) ch. 14, 1. 23-28 (Littré)

Jouanna 1990 (136 J. 10-14) has Avmet instead of Avméet. The order of OV Kot aApvov in
his text is also switched as can be seen in Scheifsky’s translation below.

for there is in the human being salty and bitter and sweet and acid and astringent and insipid
and a myriad other things having powers of all kinds in quantity and strength. These, when
mixed and blended with one another, are neither manifest nor cause the human being pain; but
when one of them separates off and comes to be on its own, then it is both manifest and causes
the human being pain. (Translation: Schiefsky, p. 93.)

Platon had himself no direct personal medical experience. His medical knowledge was
derived from other, contemporary, or earlier physicians or natural philosophers. His
anatomical knowledge was also limited since he had no experience of dissection. He was
influenced by the Pythagoreans as shown in the Timaeus. According to Platon the world is
constructed in accordance with a divine plan and therefore he reduced the elements (fire,
air, water, earth) to forms, using geometrical figures. A change in these elements causes
disease. For a detailed discussion, see Longrigg (Longrigg, 1963, p. 146).

10 d¢ TV voéowv 60ev ovviotatat, OMNAOV TOL Kal TAVTL TETTAQWY YAQ OVIWV YEVAV €€ MV
CUUTETTYEV TO OWHA, YIS TTLEOG VOATOG Te kal A€00G, TOUTWV 1] MAQA LoV Agovel i Katl
EvOel KAl TG XwEaS HeTAoTaols €€ olikelng 1 dAAotolay yryvopévn

Platon Timaeus 81e-82a (Stephanus)

The origin of disease is plain, of course, to everybody. For seeing that there are four elements of
which the body is compacted, —earth, fire, water and air, —when, contrary to nature, there
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occurs either an excess or a deficiency of these elements, or a transference thereof from their
native region to an alien region (Translation: W.R.M. Lamb, www.perseus.tufts.edu)

Platon was confident that his view was accepted by everybody, dnAov mavti. He used the
words mtaa @UoLv, contrary to nature, central concepts also used by Praxagoras.

Aristoteles discussed the presocratic philosophers” concept of the construction of the
world and criticized them all for not being consistent when they just take for granted how
many opposites that make up the body without explaining why exactly these and why
exactly that many.

oL pev yag Aot bmoOépevol xowvrtat, kat ovdEv Aéyovot dux Tl adtat 1) tooavtoaL.
Aristoteles De generatione et corruptione 329b3-5 (Bekker)

For all other philosophers assume and make use of them without stating why they are these and
why they are of a particular number. (Translation: E.S. Forster and D.]. Furley.)

He then presented his concept that the four elementary qualities, téttapa T otoxela, are
building blocks of the physical world. When these are combined, they form what he
called the simple bodies, Ta anAa cwuarta: Fire, air, water, and earth.

‘Emtet 8¢ téttaga T ool ElR, TV d¢ TeTTAQwV EE al ouCeviels, T O Evavtia oV Tépuke
ovvdvaleoOat (Oeguov Yo kal Puxeov eivat To avTo kat TaAy ENEov Kol VyEOV adUVATOV),
PaveQoOV OTL TéTTaes éoovTaL al Twv otoLxelwv ovleviels, Begpod Kat EnNEov, kal BeQpoD
KAl UYQoU, Kat maALy Puxov katl UYQoD, kat Puxeov kat EnEov.

Kat fjroAovBnke katd Adyov 1ol ATAOIS PALVOULEVOLS TOUATL, TTVUEL Kl A€QL Kat DdATL kKAl
Y1) TO péV YoQ o BeQUOV kal ENEoV, 0 8 ane Oeopov kal VYOV (0lov ATUIC YaQ 0 Anj), TO
0’ VOdWE PuXEOV Kal YOV, 1] OE YN PuxEOV Katl ENoov

Aristoteles De generatione et corruptione 330a30-b5 (Bekker)

Now since the elementary qualities are four in number and of these four six couples can be
formed, but contraries are not of a nature which permits of their being coupled —for the same
thing cannot be hot and cold, or again, moist, and dry—it is clear that the pairs of elementary
qualities will be four in number, hot and dry, hot and moist, and, again, cold and moist, and cold
and dry. And, according to theory, they have attached themselves to the apparently simple
bodies, Fire, Air, Water and Earth; for Fire is hot and dry, Air is hot and moist (Air, for example, is
vapor), Water is cold and moist, and Earth is cold and dry. (Translation: E.S. Forster and D.].
Furley.)

In his book on Hippokrates’ view about the nature of man (In Hippocratis de natura
hominis) Galenos mentions that Menon, a pupil of Aristoteles, had not found anything
about the four humors in previous literature.

0 Mévwv €xetvog, avalntioag émpeAws T dolopeva KAt avTov ETL TV

naAawv lateav PipAia, tag doEag avtwv ékelbev aveAélato -

Kkato TabT 0OV o BBAL oAV EavOnv 1) péAavay 1) A€ypa otoLxelov dvOoWTov PUoEWS
oVK &v €0oLg 0VY’ VY’ €VOg elgnuévov

Galenos In Hippocratis de natura hominis librum commentarii iii vol. 15, p. 26, 1. 3-5, 7-8 (Mewaldt)

Menon carefully investigated the books of the ancient doctors still preserved in his time and
excerpted their views from these — According to these books, then, you cannot find bile, yellow
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or black, or phlegm said by even a single writer to be an element of human nature. (Translation:
W.H.S. Jones.)

Apparently, Menon was not aware of the treatise De natura hominis (Ilegt pvo1og
avOopwTov). In this treatise, the theory about the four humors is presented, a theory that
survived for more than 2000 years (Longrigg, 1998).

To 8¢ owpa ToL €xeL &V ELTE alpa kKAl @AEypa kal XoAT)v EavOnv kai pédawvay, kat
TAUT E0TV* aAUTQ 1) PUOLS TOD OWHATOG, Kol Ot TAUTA AAYEL Kal UylxiveL.

Corpus Hippocraticum De natura hominis, ch. 4, 1. 1-3 (Littré)

* CMG: tavTék €0TLY

The body of man has in itself blood, phlegm, bile, yellow and black; these make up the nature
of his body, and because of these he feels pain or enjoys health. (Translation: W.H.S. Jones.)

The properties of these four humors correspond to the four seasons, each predominating
in the season which shares the same nature: blood (hot and wet) predominates in spring;
yellow bile (hot and dry) in summer; black bile (cold and dry) in autumn; and phlegm
(cold and wet) in winter.

This treatise is the only one in Corpus Hippocraticum of which we for certain know the
author, namely Polybos (Aristoteles Historia Animalium 512b12ff). In this passage
Aristoteles describes the anatomy of vessels in the same way as had been done in De
natura hominis ch. 11. Polybos was the pupil and son-in-law of Hippokrates. This is
corroborated by a passage in the papyrus Anonymus Londinensis from the second century
CE:

0 0¢ [ToAvBog €€ evog ey otolxeiov ov Aéyel Ta HETEQX CAWUATA CUVETTAVAL, TNV D&
avTV QUOV Opoiws ROy elval, TTeQ €k PuxEoL Te Kal Oeopov, 0V XwEIS OVTWV TOUTWY,
AAAX KEKQAUEVWY DTV, OLVETTNKEV: HETAPaAOV O Odtegov Oatéow VOOV ATIOTEAELY.
devtépav d¢ aToTeAElTOAL TWV CWHATWY HETAPOATIV ATIO AlpATOg Te KAl PAEYUATOS Kail
X0ANG EavOng Te kat peAaivng.

Anonymus Londinensis Iatrica sect. 19, 1. 1-11 (Diels)(Jones p. 74, 76)

Polybos says that our bodies are not composed of one element, but that all alike have the same
nature, which is composed out of the cold and the hot, not separated, but blended. A change of
one produces another disease. A second change in bodies is brought about proceeding from
blood, phlegm, yellow bile, and black bile. (Translation: W.H.S. Jones ad loc.)

4.2.2 Number of fragments on humors and their authors

Twenty-nine fragments about the role of humors have been cited in this essay:

9, 16b, 17, 18, 20, 21, 22, 24, 25a, 25b, 25¢, 38, 46, 50, 51a, 51b, 52, 55, 57, 59, 60, 64, 69, 70, 74,
75,78, 84, 85.

The authors were: Galenos 22, Anonymus medicus 7.
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4.2.3 Cited authors and their opinions on Praxagoras’ teaching on humors

The words xvuéc (and other forms of xvudg) occur in 35 fragments: 9, 16a, 16b, 17, 18, 20,
21, 22,23,24, 254, 38, 46, 50, 51a, 51b, 51¢, 52, 53a, 53b, 54, 55, 56, 59, 60, 64, 68, 70, 79, 84,
95a, 95b, 95¢, 96, 115.

XvHOg can mean humor, flavor, taste as well as juice (Demont, 2005, p. 271).

Both Rufus and Galenos tell us that Praxagoras thought that many different humors can
be found in man. These can be identified according to their color, taste, consistency, and
corrosiveness.

[Moalayodpag d¢ dLov TedTOV TOLG XLHOUS WvOHale, YAVKUY, Katl lodkoaTov, Kol DVAAOELDT)
TOUTOUG HEV KATX TV WEav ToD PAEYUATOG: dAAOLG & OEVV kal VITEWOT), Kal *AVKOV,

KAl TTKQOV: TOUTOUG & G YELOALEVQ PalvovTal AAAOVS g, TEAOOELDN UEV TH) XQ0Q,
Aek10dN ¢ T maxvINTI AAAOUG B¢, EvoTikov pev, 6t EVecOal magaokevalet

OTAOLoV OE, OTL &€V Tals PAePLy €VEOTNKE, Kal 0V dddwOLY Elg TNV oAQka, dux TO AeTTOUG
Kal pAgPdeLS elvat Tovg otaoipovg xupovs. To d& 6Aov, xvuov o Ioa&aydoag

TV TO VYQOV KOAEL:

Rufus from Ephesos De corporis humani appellationibus sect. 226, 1. 1-9 (Daremberg) Fr. 22.

Praxagoras named the humors in a peculiar way, calling them sweet, equally mixed, and
vitreous. These belong to the genus of phlegm. The names of others are acid, sodic, salty, and
bitter. These are differentiated according to taste. Others are called leek-green because of their
color, others yolk-like because of their thick consistency. Another kind is given the name,
corrosive humor, because they have the quality of corrosiveness. Further, there are stationary
humors which remain in the veins and do not pass through into flesh, because they are thin and
stay in the veins. As a whole Praxagoras calls every liquid humor.

Three humors are categorized as phlegm (yAvkuUg sweet, icokpatoc well mixed, and
VaAoedng vitreous). Three are identified due to their taste (0£0¢ acid, vitowdng

sodic, daAvkog salty, and mucpdg bitter), one due to its color (mpacoedng, leek-green), one
due to its consistency (AextOwdng, yolk-like) and one due to its corrosiveness (Evotucdc).

Thus, Rufus mentions ten different humors. The same number is given by Galenos, who
then includes blood as the eleventh:

véyoamtat d¢ mov Kat O €tégov Adyov mept TV kKata IToa&aydoav tov Nucdoxov Xupav.
el yag kal 8Tt HAALoTa déKa TOLEL XWOLS TOD aipatog, EVOEKATOS YA v €l XUHOS a0TO
0 alpa, ¢ Tnmokedtovg 0Vk ATTOXWEEL DDATKAAIXG. AAA” €lg €ldN TLVX Kol dLaoQag
TEUVEL TOUG T €KELVOL TRWTOL MAVTWYV Ga Tl oikelnic amodeifeov elgnuévoug
Xvpovg.

Galenos De naturalibus facultatibus vol. 2, p. 141, 1. 4-11 (Helmreich et al.) Fr. 21.

In another treatise I have written on the humors according to Praxagoras, son of Nikarchos;
although he certainly makes as many as ten humors, not including the blood, the blood itself
being an eleventh, this is not a departure from the teaching of Hippokrates; for he (Praxagoras)
divides into species and varieties the humors which Hippokrates was the very first to mention,
at the same time demonstrating the properties of the mentioned humors. (Translation: Steckerl,
modified.)
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Galenos evidently, was not completely satisfied with Praxagoras” concept of as much as
ten or even eleven different humors. However, he was eager to assure that this was not a
departure from Hippokrates” teachings in De natura hominis. Thus, he interpreted the
eleven as subdivisions only, of the original Hippocratic four. Praxagoras just made
another grouping of the humors. This seems to be corroborated by Rufus who divided the
humors into some five different groups.

In fact, Praxagoras’ view is very similar to the view of the author of De prisca medicina, but
maybe Galenos had not read that treatise? Anyway, he never refers to it.

It should be noted that it is nowhere stated that Praxagoras thought that the human body
is built by humors as stated in De natura hominis. Humors are produced due to an
imbalance, maybe in the innate heat, see below.

How are humors produced?

Already Anaxagoras had been interested in the question how anything could come into
being from the non-existent (Longrigg, 1963, p. 158). How is it possible that bread and
water in the food can be transformed to hair, flesh, sinews, and bones? His solution to this
problem was to assume that all parts needed were present in the nourishment.

TQOPTV YOUV MEOO@eQOHEDA HOVOELDT), AQTOV Kkal VdWQ, Kal €k tavTng

Toépetal PAEY agtnoia oapf veLEA 00T Kol Tt AOLTIX LOQLAL.

TOUTWV OVV YLYVOUEVWV OHOAOYNTEOV, OTL €V TT) TQOPT) Tf) TQOOPEQOEVT) TAVTA €0TL
T OVTQA, KAL €K TV OVTWV TAVTA avEeToit

Aétios De placitis reliquiae p. 279, 1. 4-11 (Stobaei excerpta)

Thus, we take in food of one kind, bread and water, and out of this there grows vein, artery (or
maybe trachea?), flesh, sinews, bone and the other parts. Since this occurs it must be admitted
that all exists in the nourishment taken in and out of this everything grows

Aéyeryobv Avalayogag 6tL” év mavti mavTog poipa éveott”
Simplikios In Aristotelis physicorum libros commentaria vol. 9, p. 27, 1. 9-11 (Diels)

Thus, Anaxagoras says that “all parts exist in everything”

It then was natural for the ancient physicians and for Galenos to assume that humors are
produced from food, not that they were already present in the food.

KAl UV oVk EVOEXeTaL TaDTOV EDeTUA TOIG EV XOATIV YEVVAY, TOLS O atlipat T OVK €V TQ
OWOUATL TG YEVETEWS AVTWV EMITEAOVUEVNG. €l Y O 0lkoBE€V Ye kol maQ’ EéavtoD

TV E0ETUATWV EKaoToV €XOV Kal 0UK €V TolS TV LWV OOUAOL LLETABAAAOLLEVOV
Eyévva v XoA1V, &€V ATaoLvV &v OHOIwS avTV TOlG CWHAOLY EYEvva ... elontat d’ émi
nAgtotov UTteQ avTV AglototéAet te kai [Toa&aydpa v Tnmokpatoug kai ITAdtwvog
Yvwpunv 000wg éEnynoapévolc.

Galenos De naturalibus facultatibus vol. 2, p. 124,1. 16 - p. 125, 1. 2; p. 125, I. 11-13 (Kuhn) Fr. 17.

But surely it is impossible that the same article of diet can produce in certain persons bile and in
others blood, if it be not that the genesis of these humors is accomplished in the body. For if all
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articles of food contained bile from the beginning and of themselves and did not produce it by
undergoing change in the animal body, then they would produce it similarly in all bodies ...
this subject has been treated at great length by Aristoteles and Praxagoras, who have correctly
explained the view of Hippokrates and Platon.

The liver delivers blood to the veins. Blood is produced when the nutriment becomes
altered in the veins by the innate heat, V710 ¢ ¢pugvTov Oeppaociag. This only occurs
when the heat is in moderation, cvppetoia, otherwise, when the innate heat is not in
proper proportion, &petoia, the other humors are produced.

TeQL D€ TG TWV XVHWV YeVETEWS OV 0l el €XeL Tig €TeQOV TEOOODETVAL COPWTEQOV WV
Inmokopdng eirne kat AglototéAng katl IToaayopac kat PAdTiHOS kKat dAAOL TOAAOL TV
TAAALQV. ATIODEDEIKTAL YAQ EKELVOLS TOIG AVOQAOLY AAAOLOVEVNG TG TOOPTS €V TAIS
@Aeiv OO NG EUUTOL Beguaciag alpa pév OO TG CUUUETOLAG TS KT avTy,
oL d" &AAoL xupoL DL TAG AMETEILAG YIYVOHEVOL Kal TOUTw T Adyw TavO’ opoAoyet
T PALVOULEVA. KAl YOO TV €deOTHATWV Boa PéV 0Tl OeguoTeQa pUOEL, XOAWdEOTEQR,
T O& PuXEOTEQA PAEYUATIKWTEQA: KAL TV NAKLAOV WOaVTWS XOAwdEoTEQAL HEV al
BeguoteQaL pUOoEL, PAEYUATWIEOTEQAL D Al PLXQOTEQAL KAL TV EMITNOEVHATWV

0¢ KAl TV XWOWV KAl TV WEMV Kal TTOAD 81) MEOTEQOV ETL TWV PUOEWY AVTOV

al pév Ppuxootegat pAeypatwdéotegat, XoAwdéotepal O al Oegudtegat

Galenos De naturalibus facultatibus vol. 2, p. 117, 1.8- p. 118, L. 6 (Kiihn) Fr. 18.

Now in reference to the genesis of the humors, I do not know that one could add anything
wiser than what has been said by Hippokrates, Aristoteles, Praxagoras, Phylotimos, and many
others among the Ancients. These men have demonstrated that when the nutriment becomes
altered in the veins by the innate heating, blood is produced when it is in moderation and the
others when it is not in proper proportion. And all the observed facts agree with this argument.
Thus, those articles of food which are by nature warmer are more bile-like, while those which
are colder are more phlegmatic. Similarly of the periods of life, those which are naturally
warmer are more bile-like, and the colder more phlegma-like. Of occupations also, localities and
seasons, and above all, of natures themselves, the colder are more phlegmatic, and the warmer
more bilious. (Translation: Steckerl, modified.)

There are at least two problems in the interpretation of this fragment. The first is the
question whether Praxgoras recognized the existence of an innate heat. In this fragment
Galenos refers to “the Ancient” physicians, including Hippokrates and Aristoteles, as
being of the same opinion. It is questionable if Praxagoras really thought that an innate
heat existed. Galenos says the opposite in fr. 19:

£y HEV YAQ elmov 10D kata @Uotv Beguov mabog eivat To Otyog, tva pr) g Tov EEwOevit
vouioag elgnoBat, katapevdeobatl pe d06Eete Eoaoiotoatov kai [Toalaydoov kat PAotipov
Kat ACKANTADOUL kal Huoiwv dAAwv, 6ooL TO Beguov ovk éuguTtov, AAN’ énikTnToV

etvat vouiCovot. mg yop ovv ovTot tdBog Epgitov Oeopov Aéyolev, oL unde TV aQxnV
EUPUTOV €ldOTEC OEQUOV; AAA” EUPULTOV HEV, DOTIEQ ELTTOUEV, OV TIAVTEG OLLOAOYODOL

TO OeQUOV DTIAQXELY, VEVETLY DE EMIKTNTOV AVTQ TEXVWOUEVOL, DAPEQOVTWS XAAOG AAANY,

1 Steckerl here has conjectured é000ev and translates: ”so that nobody believing that that it is attributed to internal heat

claims...” He does not give any explanation for his preference to €000¢ev. Although this sentence is complicated Steckerl
probably found é000ev more appropriate.
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€V TOUTO TIAVTEG OHOAOYODOLY, WG E0TAL TL KATA PUOLV &V éKkAoTw (o Beguov,

&V TQ) TEOONKOVTL [LETOW BewQovUEVOV.

Galenos De tremore, palpitatione, convulsione et rigore liber vol. 7, p. 614, 1. 8- p. 615, 1. 1. (Kiihn)
Fr.19.

In respect to shivering I said that it is an affection of natural heat, so that nobody, thinking that
it is said of the external heat, believes that I tell lies against Erasistratos, Praxagoras, Phylotimos
and Asklepiades and many others who are of the opinion that heat is not innate but acquired.
How could these men speak of an affection of innate heat, since they do not recognize an innate
heat at all? Not all physicians, indeed, agree as we said before that heat is innate, but if some
devise for it an external origin, each a different one, all agree on this point, that there will be a
natural heat in every living thing viewed in a fitting measure.

Also, this time he refers to “the Ancients”, but this time omitting Hippokrates and
Aristoteles. It also seems as if Galenos here equals innate and natural heat.

The second question is regarding the interpretation of the words cvupetola and apetoia
in fr. 18. Steckerl translates “in moderation” and “not in proper proportion”, respectively.
Alternative translations could be “in due proportion” and “in disproportion” or maybe
even “in excess”. The ideal seems to be Alkmaion’s icovouia. The lexical meaning of
loovoulia is “equal rights”, a term otherwise used in politics (equality of political rights),
but in Alkmaion’s meaning the balance between “the powers”, moist and dry, cold, and
hot etc. The “monarchy” of one of them is destructive and the cause of disease (Kirk et al.,
2013, p. 260).

Different kinds of food produce different humors. Warm food produces bile, while cold
produces phlegm (fr. 18, above). Hard food causes salty humor and so does extensive
cooking;:

OV povov émi tov iXOVwV TV OKANEOOAOKWY, AAAX Kal TV AAAWV ATTAVTWV
gdeopatwv, 6oa okAnea, IToaaydoac katPvAdTLHOG olovTal TOV AAVKOV
vevvaoOatl xupov év taig émi mAéov EYroeoty, oOvopdlovol d avtov ovX AAVKOV

HOVOV T] AALLVQOV, AAAX KAl VITOWM.

Galenos De alimentorum facultatibus libri iii vol. 6, p. 730, 1. 15- p. 731, 1. 2 (Helmreich) Fr. 25a.

Praxagoras and Phylotimos believe that not only hard flesh of fish, but all other hard food also,
when cooked excessively, produces the salty humor. They call this humor not only salty or
briny but also sodic. (Translation: Steckerl, modified.)

TOUG XVAOUG O aUTOUE HOVOUGS Eav EPNG, AAVKWTEQOL LEV TO TTIRWTOV, DOTEQOV d¢ Kal TUKQOL
YiyvovTat 010 Kol TeQl HEV TV XVAWV ovyxwentéov éotit telloaaydoa kat @
PuvAoTipw YryvwokoLoLy, wg elENTaL, TEQL OE TWV OTEQEWV OWHATWY EUTIAALY EXELV
yntéov.

Galenos De alimentorum facultatibus libri iii vol. 6, p. 732, 1. 11-14 (Helmreich) Fr. 25b.

When one boils the juices alone, they become saltier first and then even bitter. Therefore
regarding the humors one must be agree with the theory of Praxagoras and Phylotimos, as we
have said. But of solid substances one must think the opposite way. (Translation: Steckerl,
modified.)
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HAaALoTa O 0 Lwpog EEnmatnkévatl pot dokel Tovg megl tov [Tpa Eay 6 0 a v dAvkwTeQOG
&V T TG EPrioews XQOVW YLYVOUEVOG.
Galenos De alimentorum facultatibus libri iii vol. 6, p. 733, 1. 4-6 (Helmreich) Fr. 25c.

Especially the soup, which when cooked for a longer time gets saltier, seems to have misled the
physicians associated with Praxagoras.

and everything that causes excessive heat:

el D¢ Kal AAUKOUG 1] CKANQOTEQX TEOPT) TOVUG XUHOUG €QYALETAL, OKEMTEOV EQPEENG. O HEV YO
DuvAdTLpOG, WomeQ Ve Kal 0 daokaAog avtob [Tpaaydoa g, TOV AAVKOV XUHOV

£k TV énl mAéov Beguavovtwy yevvaoOal gnotv.

Galenos De alimentorum facultatibus libri iii vol. 6, p. 730, 1. 7-10 (Helmreich) Fr. 24.

When harder food produces salty humors also, we shall examine afterwards. For Phylotimos,
like his teacher Praxagoras, says that the salty humor is generated by everything that causes
excessive heat.

It is unclear if this salty humor is a part of the food or if it is generated in the body.

oot tolvuv ToVTwV (scil. dpTwv) oUte COUNG 0V’ AAQV kavas EoXOvV oUT €Tl TAELOTOV
EpuodOnoav oUT v KOIPAVH KAAWS WTTONoav, 0OTOL MAXVXVUOL TTAVTES

elol HeTd TOU KAl YALOXQOTNTOG OVK OALYNG HETEXELY, GVTLVAL XUUOV Ol TteQl
IMoalayopav te kot PvAdtiov Ovopalety elwOact KOAAWDD).

Galenos De rebus boni malique suci vol. 6, p. 764, 1. 14 — p. 765, 1. 2 (Helmreich) Fr. 38.

All bread that did not contain enough leaven nor salt and has not been very much kneaded nor
baked well in the oven, all these are thick humored and with a share of no small stickiness.
This type of humor the physicians associated with Praxagoras and Phylotimos used to call
glutinous. (Translation: Steckerl, modified.)

Thus, there seems to be some ambiguity, whether humors are not only generated in the
body, but also present already in the food.

What are the roles of humors?
The central role of humors (povoic Toig xvuoig, to the humors alone) in health and
disease is evident from the following fragment:

Ol H&V HOVOLG TOLG XUHOIG TV TE KATA QUOLY TV OVOTACLY KAl TV QX
@vow mv aitiav avéBeoav, wg Ioalaydoas kat Hoopirog.

Ps-Galenos Introductio seu medicus vol. 14, p. 698 1. 18 — p. 699, 1. 1-3 (Kiihn) Fr. 46.

Some, as, for instance, Praxagoras and Herophilos, attributed to the humors alone the
establishment of what is according to nature and the cause of what is contrary to nature.

Here we see the expressions kata gvotv and mapa ooy, which are so often occurring in
the fragments, indicating health and disease, respectively.
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Disease could be caused by a humor as such or by putrefaction of a humor. Praxagoras
thought that fevers were all caused by a putrefaction (onyic) of the humors in the hollow
vein:

AOLTTOV € TO TV CLVOXWV YEVOGS, WV O CUUTIAC XQOVOG €l TAQOEVOUOGS €0TLV T)TOL dLX
TAVTOG OHOTOVOG, T) LELOVUEVOG, T aLEAVOUEVOS AXOL KQITEWG, VTIO TOLXUTNG altiag
vevéoBaL mépukev, olav anaviwv mvgetwv 0 [oalayodoag Oédeto, oYLy oidpevog
TV XUVHW@V &V Th) KoiAT1) (pAefi ovviotaoHat

Galenos De differentiis febrium libri ii vol. 7, p.404, |. 8-13 (Kiihn) Fr. 60.

Finally, the type of continuous fevers which are characterized by one exacerbation, whether
equal all the time, or decreasing or increasing until the time of the crisis, originate from such a
cause, as Praxagoras assumed for all the fevers. He thought that they are all caused by a
putrefaction of the humors in the hollow vein.

A disturbance of the balance between humors is deleterious for health. Excess of either
bile or phlegm is bad, and cause among other things shivering. The cold phlegm is called
vitreous, DaAwdNg, a quality that is frequently reported.

oL povov O’ émi g EavOng 1) peAaivng XoATg Olyog, AAAX kat ETti T Puxe@ TAvL
@Aéypatt @Ael YiveoOar kaAet 8¢ DaAwdn tov xuuov tovtov 6 Ipaayodpac.
Galenos De tremore, palpitatione, convulsione et rigore liber, vol.7, p. 634, 1. 16-18 (Kiihn) Fr. 51a.

Shivering is readily caused not only by the yellow or black bile, but also by very cold phlegm.
Praxagoras calls this humor vitreous.

When the phlegmatic cold humor and the warm humor of the bitter bile are abundant at
the same time, the patient shudders and has fever.

oUTE YOO TV TOLOVTWYV dtBéoewv 0VOEV BavHACTOV, 0UDE TIWGS Gl OLYOVOL KAl
TIVEETTOLOLV EVIOL TV VOOOUVTWV. Kal YXQ &l (pAeypaTwdng XvpHog puxeos, Ov o
[Moa&ayodpac Dadoeldn) kaAel, kal TKEOXOAOS Kkal OeoUog Gpa TAEOVALOLEV TE Kal KIVOIVTO
X TV aloONTKOV CWHATWV, 0VdEV BAVUACTOV &POTEQWYV OpolwG aloBaveaOot

TOV AQQWOTOV.

Galenos De inaequali intemperie liber vol. 7, p. 749, 1. 5-10 (Kiihn) Fr. 51b.

There is nothing in such states at which one must be astonished, not even that some of the
patients shudder and have fever at the same time. For when the phlegmatic cold humor, which
Praxagoras calls vitreous, and the warm humor of the bitter bile are abundant at the same time
and move through the sensitive body it is not to be astonished that both of them are
experienced alike by the sick person.

The humor most often mentioned in the fragments is @Aéyua, phlegm. According to LS]
@Aéypa is flame, fire, heat, in medicine inflammation, heat or phlegm. A possible
translation to modern nomenclature could maybe be mucus. Phlegm and black bile
apparently were deleterious for health. It is not easy to understand how the domination of
any of these humors was determined. It must be remembered that the knowledge about
the interior of the human body was imperfect, since no dissection of the human body
(dead or alive) was made before the Hellenistic period (Lloyd, 1973, p. 75). In some
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fragments it is stated where phlegm or bile can be found, most commonly in the secretion
from nose, mouth, and intestines. In fr. 50 it is described how intake of cold water, bath,
or cold fruits at the wrong time, all which causes constriction of the arteries also generates
cold phlegm:

&g 0 €k Pu€ewg Emi te ToL PuXEOL TTOTEOLY AKALQOLS T ARLETQOLS, T) AOUTEOIG OpOIOLS,
€Tl Te TAl PuxovoaLg OMWEALS AKAIQOLS T) AHETQOLS, T) OAwS doa TO PuXEOV PAEYUX
YEVVAV TIEQPUKEV lkavas, 6V meQ DaAwdT) xvuov 6 Ilpalaydpag ovopalewy eiwOev
Galenos De praesagitione ex pulsibus libri iv. vol. 9, p. 248, 1. 2-6 (Kiihn) Fr. 50.

Constriction through cold comes about by taking cold water at the wrong time or excessively,
or by taking a bath in the same way, or by taking cold fruits at the wrong time or by taking too
many, or in general by whatever is readily able to engender the cold phlegm which Praxagoras
usually calls vitreous humor.

Could this be a common cold with secretion from the nose? As was stated in fr. 51a (see
above) shivering is caused not only by the yellow or black bile, but also by the very cold
phlegm. This is of course compatible with common cold as is the case which is described
in fr. 52, and similarly in frs. 53a, 53b and 54 (not shown).

POEIC Te YA loxvEa MOTE Hev avT Kad” avtv, €0t d’ Ote €Mt PAEypatTL mavy Puxow,
(Tol0UTOV O€ €0TL TAQATIANOLOV VAAW KEXVUEVT) KATA TE TNV XQOAV KAl TV o00TAoLY,
Ov mep 1) kat VaAwdN xvHoVv ot rtept Tov Ioakaydpav te kat PAdTILOV Ovopalovoy)
Galenos De symptomatum causis libri iii. vol. 7, p. 137,1. 17 — p.138, 1. 3 (Kiihn) Fr. 52

For violent chilling sometimes comes about itself, at other times in connection with very cold
phlegm. (This phlegm is very similar to melted glass in respect to its color and consistency and
is called vitreous humor by the physicians associated with Praxagoras and Phylotimos.)

The common quality of phlegm in these three fragments is that it is taA@deg, i.e. vitreous.

According to frs. 56, 95a, 95b, 95¢ (not shown) vitreous humor can be found in the urine.
In fr. 55 the vitreous phlegm is apparently in the intestines.

0 ye unv vmo I[Noa&ayogov kaAovuevog DAAWON G XUIOG OLOLOG WV DAAQ KEXVLLEVT)
TOLOUTOG £0TLY, (G 0OVVAG EYIOTAG TOVIDELS TAQEXELY, OTay dLeE€QXTTaL TOVG XITWVAS TWV
Evtéowv. €oTL 0 M) Kodoel PLXEOTATOG ATIAVIWY TWV KATH TO CWHA YEVVWHEV@WY XUHWV.
Galenos In Hippocratis prorrheticum i commentaria iii vol. 16, p. 585, 1. 9-12 (Kiihn) Fr. 55.

This humor, which has been called vitreous by Praxagoras, resembles melted glass, and has the
quality of causing very strong spasmic pains when it breaks through the walls of the intestines.
Regarding its mixture, it is the coldest of all the humors produced in the body.

This is also the case in fr. 59 in which Galenos describes his own experience with oil of
rue, probably used as some kind of enema. When it was emitted, it created awful pain
together with vitreous humor:
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OTL 8¢ PuxEOTATOG O XLUOG 0UTAG £0TLy, elpnTat pev dnmov kat [pafaydoa 1@ kat Tovvoua
Kt avToL Oepéve T0 DaAWdES: Patvetal D¢ caEs katl kKata TV TS apng alodnow
AVTOV TE TV ATIOKQWAVTWV aLTOV Kal el Tig &paoBat fovAnOein magoyonuo:

kat Qavpaoaly’ éoti, Mg Puxeog vmominTel, PNdEV VTO TS KATA TV EKTTWOLV Blag
Oeopavopevoc.

Galenos De locis affectis libri vi. vol. 8, p. 82, 1. 2-8 (Kiihn) Fr. 59.

That this humor is very cold has also been stated by Praxagoras who gave the name vitreous to
it. It is manifestly noticeable by the touch perception both to those who themselves secrete it,
and to anyone else who wants to touch it immediately. This, indeed, is astonishing that it comes
through so cold without being warmed by the force of the emission.

This passage illustrates the problem of interpreting the terms “‘warm” and ‘cold” as used
during a period when no possibility to measure temperature was available. It is of course
improbable that discharge from the rectum (or maybe from the mouth, it is not clear
which) could be considerably lower than 37 degrees Celsius if measured immediately.
Some other characteristics of the phlegm, or maybe some preconception must have
influenced Galenos. Phlegmatic humor was also supposed to explain the occurrence of
ileus, like hard excrement or twisted intestines or inflammation. In the following fragment
Praxagoras is included in the Ancients:

elAeo altia. Opolws Kal eIAeOV CUUEPWVWGS ELTTOV OL agxaioL YiveoOat. Epugoalty yao
elval TOV EVTEQWV T)TOL UTTO OKANQWV OKUBAAWY T) (PAEYHATIK@V KAl TETMTYOTWV
UYowv 1] OO EAKWV OLOTEAPELTWV T) DX PAEYHOVI V.

Anonymus medicus De morbis acutis et chroniis disease 14, sect. 1, p. 94. (Garofalo) Fr. 57.

Cause of ileus. Likewise the Ancients agreed on the genesis of ileus; it is, according to them, an
obstruction of the intestines due either to hard feces or frozen phlegmatic humors or to twisted
intestines or inflammation. (Translation: Garofalo/Fuchs, ad loc.)

A search in TLG using the lemma VaA@dng in Galenos gives 10 hits out of 19 connected to
Praxagoras. Apparently this description of phlegm was characteristic for Praxagoras.

Finally, bubbles in phlegmatic humors were also considered responsible for epilepsy and
apoplexy. This will be discussed below, section 4.5.2 What is the role of pneuma in
disease?

Although bile was considered bad for health, little can be found regarding its role.
Dominance of bile was of course evident if the patient had jaundice. Whether black or
yellow cannot be judged. In fr. 64 Anonymus Parisinus tells that in jaundice there is a
cooling of the innate heat, kat&pv&iv tov EupivTov Beguov.

iktégov aitia. [Toa&ayooac d¢ katapv&v ToL EuUToL BEEUOV KAl TV &V T

CWHATL XVUWV YevEoDaL @nat. 0 Kol omeg 0d0V eival elg VdegoV- avEnOeic yaQ eig
DOpWTA peTaAPatveL. TOTODTAL O& TOUTO, OTL XELUWVOS YiveTal kal 6Tt eeoPutalg HAAAoV,
KAl OTL OQLHETL TEOOAQTVHACL XQWVTAL Kol 0UK EL0L KAVOWOELS OVDE dUPIDELG.

Anonymus medicus De morbis acutis et chroniis disease 33 sect. 3, p. 178. (Garofalo) Fr. 64.
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Cause of jaundice. Praxagoras says that it arises from chilling of the inborn warmth and of the
humours in the body, which is a path to dropsy; as it increases it passes to dropsy; a proof of
this is that it occurs in winter, and especially to old people, and that they use acrid seasoning
and are not stricken with ardent fever nor thirsty. (Translation: Garofalo/Brian Fuchs, ad loc.)

There are at least two things worth noting in fr. 64. The first is the mentioning of inborn
warmth (innate heat). According to Galenos Praxagoras did not believe in the existence of
an innate heat. It is impossible for us to judge what was the true opinion of Praxagoras in
this case. See further discussion in section 4.5 on pneuma.

The second fact worth noting is that the text of fr. 64 as printed by Steckerl deviates from
that printed by Garofalo and found in TLG:

TUOTOLTAL D€ TOVTO, OTL XEUWVOGS Yivetal kal 0Tt moeoButalg paAAov, kat ot
voOevOT)G T1G XOANG B0V MLOVTEG DOLUETL TTQOTAQTUHACL XOWVTAL KAL OVK €l0L
KALOWOELS 0UdE dUPWIELG.

Steckerl translates the added words voOevong trc xoAng 0Eov movTeg as “the patients
drink wine ... as the bile is in abnormal state”. This addition is Steckerl’s conjecture of
voOeiong g xoAng 6&ov movong present in one of the manuscripts of this fragment
(ms. P 2324 in the edition of Robert Fuchs 1894).12

Garofalo omits the words in question; van der Eijk in his edition of the fragments of
Diokles from Karystos prints the text of ms. P2 (= P 2324 in Fuchs 1894 and Garofalo 1997)
in square brackets (van der Eijk, 2000, p. 206).

To summarize, it is difficult to make a safe conclusion about Praxagoras’ standpoint on
the cause of jaundice. (The remark on jaundice, dropsy and, possibly, wine-drinking of
course may indicate liver cirrhosis.)

In fr. 69 it is said that melancholy is caused by black bile gathering around the heart:
peAayxoAiag attia. IToafayodgag katl AokAnG peAaivng XoANG megl v kadiov
OLOTACNG Kal TV PUXIKIV dOVaULY TEETOVONG Ppaot YiveoOal o maboc.

Anonymus medicus De morbis acutis et chroniis disease 19, sect. 1, p. 116. (Garofalo) Fr. 69.

Cause of melancholy. Praxagoras and Diokles say that this disease is caused by black bile
gathering around the heart, a disturbance which upsets the psychic power.

12 Stecker] changed miovomg to midvteg and voOeiong to voOevomg, which, however is as problematic as the manuscript

reading (is it intended as a form of voOeVw “to corrupt”?). Fuchs (1894, p. 554), the first editor of the manuscript in
question, prints vooovong tng xoAng 6Eov movonge. That is, vooovorc for voOeiomng of the ms., which makes better sense,
and adds (kat 6tt) after movong; in the apparatus he also suggests that tiovong should perhaps be movot.
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Galenos’ opinion on humors

Since Galenos is our main witness about the role of humors in Praxagoras’ teachings, it
seems necessary to comment on his own view, which of course must have influenced his
citation of his forerunners. Although Galenos appreciated the concept of four humors as
the building blocks of the human body, his own practice was governed by the allopathic
principle that opposites cure opposites:

Inmokodtng Hév oLV oL DOKEL TO XQNOLHOV €IS T& TNG TEXVNG £0Ya MOWTOGC ELTELY,
woTep ab maAw ‘Egaoiotpatog 6Aov magaAinetv. ol d¢ mept ITAeiotdvikdv te kal
IToalayopav kat PAGTILOV ETTL TAEIOTOV EEEQYATALLEVOL TOV TIEQL TWV XVUWV AGYOV
évia pév ot dokovoL xonolpws doploBat twv ddogiotwe Inmokpdtet yeyoapupévwy,
Evia O¢ Kal Pevdag amoprivacdat.

Galenos De atra bile vol. 5, p. 104, 1. 6 - p. 105 1. 3 (Kiihn) Fr. 16b.

Hippokrates has, I think, first put forth the items useful for the practice of medicine, while on
the other side, Erasistratos neglected the whole problem completely. The physicians associated
with Pleistonicos, Praxagoras and Phylotimos, who worked out very extensively the theory of
the humors, seems to me to have made in some points useful distinctions which Hippokrates
failed to make, but to have been mistaken in some other points.

The allopathic principle is based on the concept that the four elementary qualities (hot,
cold, moist, and dry) build the body and that health is maintained when these qualities
are in balance, in evkpaoia (i.e. well mixed or blended).

Tylewk €0TL TOV TEATWV KATA QUOLV 1] DKQATIA TWV €V MUV XUHOV T) TV QUOKQWV
dLVAEWY ATIARATIODLOTOC EVEQYELA. T) UYlELd €0TIV EDKQEACIA TWV TECTAQWYV TMQWTWYV
gTolxelwv é€ wv 10 owpa ovvéotnke, Oeguov, Puxeov, vygov, Engov

Ps-Galenos Definitiones medicae vol. 19, p. 382, 1. 6-10 (Kiihn)

Health is well mixed in accord with the nature of the primary humors in us, or an unhindered
function of the physical capacities. Health is a good mixture of the four primary elements from
which the body is composed, hot, cold, moist, dry. (Translation: mine.)

This was one of the reasons why he was so critical to Erasistratos, who “overlooks and
despises” (UmeQdwV Kal katageoviioac) what the best philosophers, including
Praxagoras had said.

aAAN” Epaoiotoatog 0 0o@pog Umegdwv kal katageovnoag, v ovd” Tnmokpatng olte
AokAng ovte [Toaaydoag oUte PAOTIWV AAA” 00VdE TV ARLOTWY PLAOTOPWV

oLdels Katepeovnoev ovte ITAdtwv oVt AQLototéAng olte Oed@paotos, OAag évegyeiag
vmegPaivel KaBATEQ TL OUIKQOV KAL TO TUXOV TNG TEXVNG TTAQAALTIWV HEQOS 0VY
avtewnetv afuwdoag, et 000ws elte Kal pr) oOpTavTeg o0ToL Oeoue kat PuxeQ Kal ENed
KAl UYQ@Q, TOIG HEV WS dRWOL, TOIS O’ WS TACXOVOL, T KATA TO CWHA TWV LWV

amdvtov dowkeloBal paot kat wg To BegUOV €v avTolS &lg Te TS AAARG EveQyelag Kai
HAALOT €lC TNV TV XVUWV YEVEOLV TO TIAEIOTOV dvaTaL.

Galenos De naturalibus facultatibus vol. 2, p. 110, 1. 12 - p. 111. 1. 6 (Helmreich et al.) Fr. 20.

The learned Erasistratos, however, overlooks and despises — what neither Hippokrates,

Diokles, Praxagoras, nor Philistion despised, nor indeed any of the best philosophers, whether
Platon, Aristoteles or Theophrastos; he passes by whole functions as though it were but a
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trifling and casual department of medicine which he was neglecting, without deigning to argue
whether or not these authorities are right in saying that the bodily parts of animals are
governed by the warm, the cold, the dry and the moist, the one pair being active and the other
passive, and that among these the warm has most power in connection with all functions, but
especially with the genesis of the humors.

Galenos thought that the hot/warm was the most important power to create humors. One
important reason for the persistence of the humoral theory in medicine over time was
doubtless its endorsement by Galenos, who found it “useful for the practice of medicine.”
He considered De natura hominis as a foundation, xonmig, of the Hippocratic works.

Inmokedtng Hév oLV oL DOKEL TO XQNOLHOV €IS T& TNG TEXVNG €0y MEWTOG elmely
Galenos De atra bile vol. 5, p. 105, 1. 6-7 (de Boer)

Hippokrates was, I think, the first to put forth what is useful for the practice of medicine.

4.2.4 Summary

Earlier concepts

Alkmaion from Kroton teached that balance (icovopia) between “the forces, moist, dry,
warm, bitter, sweet and the rest” is necessary for health. Dominance among them causes
disease. Philolaos said that disease is caused by bile, blood, and phlegm.

The idea that a quartet of substances (fire, air, water, and earth) build the universe and
man was first put forward by Empedokles and Philistion. Platon adhered to the same idea
and said that disease is caused when there is, contrary to nature, an excess or deficiency of
one of these elements. Aristoteles said that fire, air, water, and earth are formed from a
combination of the “elementary qualities” hot, cold, moist, and dry.

The role of humors in health and disease was apparent to the Hippocratic physicians. In
De semine, de natura pueri, de morbis iv the author mentions four kinds of moistness, blood,
bile, water, and phlegm. In De prisca medicina several humors are mentioned. When these
are well mixed and blended, they do not cause pain, but when one is dominant it causes
pain. In the same treatise the author takes a stand against what he calls unfounded
hypotheses about hot, cold, moist, and dry.

De natura hominis restricted the number of humors to four (blood, phlegm, yellow and
black bile) and considered these four to be the elements building the body. Because of
these four humors man feels pain or enjoys health.

Praxagoras’ teachings

Both Rufus from Ephesos and Galenos say that Praxagoras reckoned eleven different
humors (including blood), which can be identified according to their color, taste,
consistency, and corrosiveness. Praxagoras did not consider these as building elements,
but responsible for the balance between health and disease. Only a few of the eleven seem
to be crucial (at least only a few have been considered important enough by the citing
authors to comment upon). The most important humor for the development of disease is
cold phlegm, especially vitreous phlegm. Black bile is also negative.
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Humors are formed in the body from food. Different kinds of food produce different
humors. Warm food produces bile, while cold food produces phlegm. Salty humor is
produced by hard food and extensive cooking. Blood is formed under normal conditions,
while humors are formed under conditions which are not normal. It is unclear what this
means. According to Galenos this occurs when the innate heat is in dpetola, not in proper
proportion. However, Praxagoras seems not to have accepted the idea of an innate heat. It
is difficult to distinguish Praxagoras’ ideas from those of Galenos regarding this question.

According to Praxagoras humors are the only causes for what is Tapx @Uowv, contrary to
nature. A disturbance of the balance between humors is deleterious for health. Excess of
bile or phlegm causes chilling and fever.

Praxagoras’ main contribution is his ambition to couple imbalance in specific humors
with specific diseases. However, it is not possible to understand how he determined the
presence and location of each humor in the body. For example, he attributed all fevers to
putrefaction of the humors in the hollow vein and neurological diseases were considered
to depend on impeded transport of pneuma in the arteries due to phlegm.

Legacy

Praxagoras’ teaching in this field did not leave any legacy, mainly because of Galenos’
support of the four-humor theory and the emphasis on the allopathic principle for
therapy.

4.3 On the anatomy of blood vessels

4.3.1 Earlier concepts

The Hippocratic doctors had detailed knowledge of bones and joints and could use this in
their treatment. They got their training when treating combat wounds and dislocated
joints. A good example is the so called ‘Hippocratic maneuver’ for treatment of a
dislocated shoulder, which has been used up till modern times, even by me myself as a
young emergency surgeon. (Shoulder dislocation was probably not uncommon among
wrestlers and other athletes in Greece.)

In contrast to this expertise, the knowledge of the interior of the human body was
imperfect. The reason for this was the taboo against dissection of the human body, which
was done first in Alexandria during the Hellenistic era (Lloyd, 1973, p. 76; Longrigg, 1998,
p- 177; Nutton, 2004, p. 129). Due to the lack of precise information about the organs in the
thorax and the abdomen, analogy with other species had to be the basis for medical
practice.

Ayvowota yag €ott paAtota ta (scil. T évtog) tov avOenwy, ote del TTEOS TX TWV AAAWV
pooL LWV AvVAyovTag OKOTIELWY, 0IG €XEL TAQATAN TV TV QUOLY.

Aristoteles Historia animalium 494b22-24 (Bekker)

The inner parts of man are for the most part unknown, and so we must refer to the parts of
other animals which those of man resemble, and examine them. (Translation: A.L. Peck, ad loc.)
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Concerning the blood vessels there was great uncertainty and many guesses. Instructive
overviews are given by Littré in the chapter “De quelques points de chronologie
medicale” (Littré, 1839, pp. 200-241) and by Fredrich in the chapter ”Adern und Arterien”
(Fredrich, 1899, pp. 57-80). It was known that blood vessels pass the heart, originating
either in the brain or in the abdomen, but the heart itself was not given a central role. On
the other hand, the heart was considered the seat of the soul and of thinking:

... GAAG kal D To vopilewy év i) kaedia v Puxnv kabwevobat, we IToalayopac kat
DuvAdTIOG Ol laTEoL Tt dEdWKATLY.
Athenaios Deipnosophistae book 15, Kaibel paragraph 36, 1. 20-22 Fr. 30.

... but also because they believed the soul to be seated in the heart, as the physicians Praxagoras
and Phylotimos have taught.

Doevitdog attia. IToalaydoag d¢ @Aeypovny g KaEdiag etvatl not v @eeviTy, NG kAl T0
Kato ooy €QYov pEAOVNOLY ofetat elval DO D& TG PAEYHOVTE TRQATTOUEVT|V THV KaQdloy
To0de TOoL mMABovg CLOTATIKTV YiveoOal.

Anonymus medicus De morbis acutis et chroniis disease 1, sect. 2, p. 2. (Garofalo) Fr. 62.

Praxagoras says that phrenitis is an inflammation of the heart, the natural function of which, he
believes is thinking. The heart harassed by inflammation, is overcome by this disease.

The author of De semine, de natura pueri, de morbis suggests that “the heart is the source of
blood”:

TQ pEV 1) alpart 1) kadin Ty €0t
Corpus Hippocraticum De semine, de natura pueri, de morbis iv sect. 33, 1. 9 (Littré)

The heart is the source of blood

Aristotle was certain that the heart was the origin of the vessels (Littré, 1839, p. 220).

Apx1v 8¢ TovTwV (TOV PAEBV) dvaykaiov etvatl piov: OTov Yo évdéxetal, piav PEATIOV T
moAAdGc. H 8¢ kapdia v @Aepav doxr) atvovtal yag €k TavTng ovoal kKat o dix tavTng
Aristoteles De partibus animalium 665b-14-17 (Bekker)

There must be one origin for the vessels, since wherever it is possible, one is better than many.
The heart is the origin of the vessels, since they appear to come from the heart and not through
it. (Translation: A.L. Peck, ad loc.)

The blood vessels transport not only blood but also pneuma. In the treatise De ossium
natura the author seems to forebode the circle which Harvey would demonstrate almost
two millennia later (Littré, 1839, p. 223).

AL PAEPeC DL TOD OWHATOG KEXVHEVAL TTVEDHA KAL QEVHA KAl KIVIOV TaQéXovToL Ao
pne moAAatl duxPAaoctavovoal, kat altn pEV 1) pia 60ev NokTaL kat 1) teteAevTnKeV
OUK 0lda- KUKAOU YOO YEYEVIIHEVOL AQXT) OVX eVEEOT).

Corpus Hippocraticum De ossium natura sect. 11, 1. 3-6 (Littré)
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The vessels transport pneuma and blood (i.e. that which flows) through the body and exhibit
movement. From one they divide into many, and where from this one comes and ends, I do not
know. For the beginning of the circle, once it has become one, is not found.

Two different names for blood vessels can be found already in Corpus Hippocraticum. In
the treatise De articulis, which displays an impressive knowledge of anatomy of bones and
joints (Craik, 2015, p. 110), the names dotnotat and @A€Bec are used. It is not clear why
the author made the distinction.

ALdE AeBaV Kal AQTNELOV KowwVvial €V ETéow Adyw dednAwoovtal, 6ol te Kal olat,
Kkal 60ev wounpévat
Corpus Hippocraticum De articulis 45, 1. 7-8 (Littré)

How much and what arteries and veins have in common and wherefrom they come will be
described elsewhere. (N.B. The treatise which is announced here is unfortunately lost.)

amoBavelv T VEDEA KAl TAG OAQKAS KAl TS XQTNOIAG Kal Tag PAEPag
Corpus Hippocraticum De articulis 69, 1. 30-31 (Littré)

(when damaged) sinews, flesh, arteries and veins die

Littré was of the opinion that the author really understood the difference between arteries
and veins and therefore he also questions the idea that Praxagoras was the first to make
the distinction (Littré, 1839, pp. 201, 207). In the treatise De carnibus two hollow vessels
going from the heart are described, one called artery and the other koiAn @A&.

AVo yap elot kolAat PAEPec ATO TN kKaEdMG: T HEV OUVOUX AQTNEIN: Th) O& KOIAT ALY,
TEOG 1) 1) KEd(M éoTiv:
Corpus Hippocraticum De carnibus 5, 1. 6-7 (Littré)

There are two hollow vessels from the heart, one is called artery, the other the hollow vein,
which is at the heart.

However, it should be noted that this work was considered post-Aristotelian by Littré
(Fredrich, 1899, p. 65).

To understand the naming of blood vessels, one must go back to Alkmaion from Kroton
(Fredrich, 1899, p. 67). When he made dissection of dead animals, he noted that some
vessels (which we now call arteries) contained less blood than others (today veins). The
former he called pA¢peg (vessels), the other aipiopgot pA€éBec (vessels flowing with
blood). All vessels were supposed to transport both blood and pneuma, but due to the
lesser amount of blood in the arteries it was supposed that their main function was to
transport pneuma, just like the trachea 1) Toaxeia dotnoia (the rough windpipe).

Aristoteles made dissections of many species as described in his Historia animalium. Most

of these descriptions are correct in detail and his naming of anatomical structures are still
used. A few times he made mistakes though, the most often mentioned is his
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misconception of the anatomy of the heart which he thought had three chambers.
According to Longrigg “a celebrated error” (Longrigg, 1993, p. 173).

‘H 0¢& kadia €xetL pév toels Koling, keltal d aAvwTéw TOL MAEVHOVOS KATX
Vv oxiow tNc agtnoiag, €xeLd DUéva TUHEADDN Kal TAaXVV, 1) TQOOTIEQUKE
M) @AePL TN peydAn kat T doQTi).

Aristoteles Historia animalium 496a4-7 (Bekker)

Now the heart has three cavities, and it lies above the lung at the point where the windpipe
divides into two, and has a fat, thick membrane at the place where it is attached to the great
blood-vessel and the aorta. (Translation: A.L. Peck, ad loc.)

aptepla is here used for windpipe. Although Aristoteles gave different names to the vena
cava and the aorta (pA&yg peydAn and &optn), respectively) he did not differentiate
between smaller arteries and veins as can be seen e.g. from his description of the blood
vessels in the mesentery.

‘E&ENomTan & &k g peyaAns @AeBoc kat g doeThg, kal dU" avtoL PA£Pec moAAal kat
nukvad, katatelvovoat mEog TV TV évtégwy Béov, dvwOev doEapevat HéEXOL KATw.
Aristoteles Historia animalium 495b33-496a2 (Bekker)

It (the mesentery) is attached to the great blood-vessel and the aorta, and through it there run
numerous blood vessels packed close together, which extend to the region of the guts, starting
from above and continuing to down below. (Translation: A.L. Peck, ad loc.)

Here all blood vessels are called pA£Bec. Sometimes he describes vessels as oot
(openings, passages), without distinction between arteries and veins.

DégovoL ¥’ elg avTOLG TTOEOL €K TE TNG LEYAANG PAEPOG Kal TG AOQTNG
Aristoteles Historia animalium 497a4-5 (Bekker)

Passages lead to them (the kidneys) both from the great blood-vessel and from the aorta.
(Translation: A.L. Peck, ad loc.)

However, he noticed the morphological difference between the two vessels to the
kidneys, one of which he described as more sinewy.

‘Ex péoov d¢ tv vepowv Ekatéov @AEY KolAN Kal vevewdng éEnotntat
Aristoteles Historia animalium 497a13-14 (Bekker)

To the middle of each kidney is attached a hollow and a sinewy blood-vessel. (Translation: A.L.
Peck, ad loc.)

Historia animalium was probably written sometime between 335 BC and Aristoteles” death
in 322. The floruit of Praxagoras has been estimated to around the year 300. Thus, the
concept of two different types of blood vessels must have evolved during this period. The
names of arteries became agtegiat, while the veins dropped aipdpgot and became just
@A€Peg (Fredrich, 1899, p. 68).
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4.3.2 Number of fragments and their authors

Seventeen fragments about the anatomy of blood vessels have been cited in this essay:
7,8,9,11, 13a, 13b, 28a, 28b, 31, 60, 70, 74, 75, 78, 84, 85, 98a.
The authors were: Galenos 11, Anonymus Medicus 4, Rufus from Ephesos 2 frs.

4.3.3 Cited authors and their opinions on Praxagoras’ teaching

It is likely that Praxagoras was the first one to make a clear distinction between arteries
and veins, although it is not explicitly stated in any fragment. Rufus from Ephesos writes
that in the old times they wanted to call pA¢éBec which pulsate for arteries:

Tag d¢ dptnolag 0 doxatdtatov AEBag wvopalov: kat o@Ulety 0mdTe AéyoLev TG
PAEBac, agtnoiag £BOVAOVTO KAAELY AQTNOLWV YA TO OQULELY €QYOV:
Rufus from Ephesos De corporis humani appellationibus sect. 208, 1. 1-3 (Daremberg & Ruelle)

In the oldest times they called arteries pAéfeg, and when they said that pA£éBeg pulsate, they
wanted to call them arteries, because to pulsate is the work of arteries

He then most probably refers to Praxagoras, who is mentioned a few sentences later:

AotV 8¢ AQLOTOTEANG EEaIQéTwE TV DL TNG OdXews AoTnolay Ovoualel, 1) Tig peylon
maQATETATAL T Odx el TavTnV O Ttarx ety Tpa&aydoac elOotat kaAely.
Rufus from Ephesos De corporis humani appellationibus sect. 209, 1. 1-3 (Daremberg & Ruelle) Fr. 8.

The artery running along the spine is specifically called the aorta by Aristoteles, the largest
artery extending the length of the spine. Praxagoras customarily called it the thick (artery).

His father Nikarchos could very well have contributed to the discovery of the difference
between arteries and veins, although he is fairly seldom mentioned in the fragments
(Longrigg, 1998, p. 121). The following fragment is a possible exception, which apparently
states that Nikarchos and Praxagoras made a distinction between arteries and veins:

&v péVv 01 Talc TolxvUTas dx0éoeoty oVdEV EVaQYES YVWOQLOUA TOD KATX TAS PAEBAG
NOgolopévov MANO0LG €K TG TV ARTNELLVY KWVNOews EVeaTL Aafelv, el kal OTL HAALOTO
0 Nkagxw xat IToaaydoa dokel, kaltot pr| HetaddovTL tails agtnoials alpatog:
Galenos De plenitudine liber vol. 7, p. 573, 1. 16 - p.574, 1. 1 (Kiihn) Fr. 85.

It is not possible to get a clear knowledge about the amount (of the humors) which is collected
in the veins in such morbid states by way of inference from the movements of the arteries, even
though this seems entirely possible to Nikarchos and Praxagoras, although they do not assign
blood to the arteries. (Translation: Steckerl, modified.)

The text as printed in Kiihn is contested. Christoph Otte published his PhD-thesis on
Galenos’ De plenitudine in 2001 (Otte, 2001). According to Otte the text should read:

&v pév o1 talc TolxvTtas dx0éoeoty ovdEV EVaQYES YVWOQLOUA TOD KATX TAs PAEBAg

NOgoouévou MANO0LG €k TNS TWV ARTNOLWY KIVIOEwS éVEoTL Aafely, el kal 6Tt uAALoTo
T Nikdoyov [Iopalayodpa dokel, kaltoL pr) HETAdOVTL TAlS AQTNEiaLs aipotog
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Thus, in this work Otte (Otte, 2001, pp. 97-98) has t@w Nkagyov IToalaydoa instead of
0 Nucdoxw xat IToaayooa which was published by Kiithn and found in TLG. This
changes the meaning from “Nikarchos and Praxagoras” to “Praxagoras, son of Nikarchos”.

Otte’s examination of four different manuscripts (A, E, M, and P1) shows that an
unsuccessful correction in P1 is the background for the version of Kiihn. In the apparatus
Otte writes: Nukaoyov scripsi: Nucdoxw AEMP1, post Nikaoyxw suppl. kat Plms; vide
explic. petaddévtt AMPL: petadovtt E, in petadwovot mut. Plms.*

* In his introduction and in sigla Otte explains that manuscript P1 has been corrected by
two different hands. P1ms has many false conjectures. One of these is the addition of xai
after Nucdoxw. Another is the change of the participle to petadwovot.

The reading of Otte attributes to Praxagoras alone the opinion that arteries do not contain
blood, contrary to Kiihn and Steckerl who attribute this opinion to both father Nikarchos
and son Praxagoras. Otte concludes that all secondary literature must be revised.’® This
goes e.g. for Longrigg 1998, p. 121 and Nutton 2004, p. 126.

In favour of Otte’s version is the fact that in the seven other instances when Nikarchos is
mentioned together with Praxagoras it is as the father of Praxagoras, i. e. in genitive
Nuwaoyxov (In: De naturalibus facultatibus, De uteri dissectione, De utitlitate respirationis liber,
De tremore palpitatione, convulsione et rigore liber, Diocles Fragmenta (twice), Erasistratos
Testimonia et Fragmenta). The participle petadwovt (alt. petaddvTl) in singular, agreeing
with one head word, also speaks in favour of Praxagoras as being the only one holding
this opinion.

That Praxagoras did not think that the arteries contain blood is also said in fr. 9, see
section 4.5.5, on the role of pneuma in the arteries.

That he made a distinction between veins and arteries can also be concluded from
Galenos’ comment to the Hippocratic Aphorisms:

€V Te YAQ T MOWTW TV yuvalkeiwv avtdg (scil. Tmmokpatng) enov, v 8¢ atl kotvAndoVEg
@PAéypatog TeplmAees Ewot, Ta katauivia yivetat EAdooove, kal 0 Ioalaydoag

€V TQ TIRWTW TWV PUOLKOV, KOTUANOOVEG D€ El0L TX OTOUATA TV PAEBOV KAl TWV AQTNOLDV
TV ELG TNV UITOAV (PEQOVTWV.

Galenos In Hippocratis aphorismos commentarii vii vol 17b, p. 838, 1. 13-17 (Kiihn) Fr. 13b.

He (Hippokrates) says in his first book of his Gynecology that the menstrual flow is reduced
when the cotyledons are quite full of phlegm; and Praxagoras says in his first book of his
Physica : Cotyledons are the apertures of the veins and arteries which lead into the womb.

13 Samtliche Stellen in der Sekundaérliteratur, die auf Grund von De plen. 11,11 ihm die dort genannte Lehrmeinung

zusprechen, miissen also revidiert werden: Sie kénnen sich nicht auf die handschriftliche Uberlieferung berufen, den der
bisher verbreitete griechische Text geht auf einen miSlungenen Heilungsversuch des Korrektors von P1 zurtick.

(All the passages in the secondary literature, which based on De plen. 11,11 ascribe to him the opinion described therein,
thus must be revised. You can not refer to the manuscript tradition because the previously widespread Greek text goes back
to an unsuccessful attempt at healing by the corrector of P1.)
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A good indication for Praxagoras’ primacy is given by Rufus, who says that the reason for
the differentiation between the two types of vessels was the finding that only the arteries
pulsate, see section 4.4.4 on the pulse below.

Praxagoras called the aorta the thick, maxeiav (artery), see fr.8 above. He called a vein
below the diaphragm for koiAn, the hollow (fr. 7). This vein sends branches from the liver
to the kidneys. Other physicians gave the same name to the vein which goes through the
diaphragm to the heart, apparently the vena cava. Thus, Praxagoras by ko(Anv most
probably meant the inferior vena cava.

“Yotepov d¢ dux €0ovg Eoxov ol ool kolANV ovoudlety, TV te Ao ToL fjmartog Emi [Tovg]
VEPQEOUG TEUTIOVOAV TAS ATIOPULOELS, EvOa pnotv O ITpa&aydpag v mewTnv XNV

elvaL TV TIVRETWV: KAL 0UTOG KOATIV HOVNV Ta0TNV KAAEL AAAOL OE Kal TV dvw dx

TV PEEVWV Tl Kadlav telvovoav:

Rufus from Ephesos De corporis humani appellationibus sect. 199, 1. 1 —sect. 200, 1. 1 (Daremberg
& Ruelle) Fr. 7.

Later on the physicians got the habit of calling this vein “the hollow one” which sends branches
from the liver to the kidneys. There originates, as Praxagoras says, the first beginning of the
fevers. He calls only this vein hollow vein. Other physicians call by this name also that vein
which stretches through the diaphragm toward the heart.

The most detailed discussion about Praxagoras” conception of the blood vessels is found
in fr. 11: Galenos De placitis Hippocratis et Platonis (On the doctrines of Hippokrates and
Platon) book 1, ch. 6, sect. 13 — ch. 8, sect. 1. Here Galenos, in almost two chapters writes
about Praxagoras and criticizes his views on vessels and nerves.

Praxagoras had maintained that the heart is the origin of the nerves, which was also the
standpoint of Aristoteles.

AogtototéAetl 8¢ ve kat IToalaydoa maga TO ALVOUEVOV ATIOPALVOULEVOLS AQXT)V TWV
VEVQWV Elval TV KaEdlav eyKaAéoelev v Tic dkalwg. OtL pév ya dAAx TIoAAX

TV KATX TOG AVATOUAS AKQLPAS EWQAKATLY, €€ WV UTMEAEITOVTO CLVTAYUATWY

EveoTtL KaTapaOelv: OTL O T)TOL TAVTATIAOLY AVTOL TUPAWTTOVTEG T] TUPAOLS dlxAeyoevol
TEQL TNG TV VEVRWV &QXNS £yoaary, oL AGYOLS XOT) HAKQOIS KATAOKEVALELY,

GAN” émti v aloBnow évat

But Aristoteles and Praxagoras, asserting contrary to evidence that the heart is the origin of the
nerves, would rightly be blamed. That many of their other anatomic observations are correct,
you can learn from the works they have left behind; but that they were either themselves
completely blind or conversed with blind men when they wrote on the origin of the nerves, I
need not establish by giving a long talk, but rather by turning to sense-perception.

Steckerl translated kata tag advatopag with “anatomic observations”. A better
translation, which is pointed out by Lewis (Lewis, 2017, p. 105), would be “during
dissections” since Galenos was aware of, and otherwise praised Praxagoras’ experience
with anatomic dissections. (dvatoun) from the verb avatéuvw, LS]: to cut up, cut open.)

Praxagoras further believed that arteries, when they divide and successively get smaller,
are transformed ¢ig vevpa, into “nerves”.
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0V OUIKQOV ATIETOAUNOE PevoaoOat TG ARTNEIAG PAHEVOS €V TQ) TIEOLEVAL Kal
KataoxiCeoOal oTevag YIyvopévag eig veDea HETAPAAAELV: TOD YO 1) CWHATOS
aVTOV DTIAQXOVTOC VELEWAOULG eV AAAX kKOlAOL, <Kkal> kata TV €mtl TA€oV &V @
(@ oXlov 0UTWGE YIYVOUEVWV HIKQQY TV KOIAOTNWV WG EMTUTTELY AAATIAOLS TOUG
XLTOVAG, OTIOTAV TODTO MEWTOV YEVNTAL VEDQOV 1)1 paitveaOat O dyyeiov.

(Praxagoras) did not show even the slightest hesitation in boldly making a false claim: he said
that the arteries, becoming narrow in the course of their advance and branching, change into
neura. Their body [he argued] is manifestly neura-like, but hollow, and in the course of their
branching further and further in the animal their hollows become so small that their walls
collapse on one another; and as soon as this happens [he argued], the vessel already looks as a
neuron. (Translation: Lewis, p. 41.)

Galenos apparently was upset and therefore used the strong word {evoacOay, to lie,
about Praxagoras’ view. In this passage Lewis has translated vevoa with neura.
Considering what we know and do not know about Praxagoras” intention it might be
wise here to leave the word untranslated to indicate the uncertainty. For some reason
Galenos in the last sentence uses the word &yyeiov for vessel. This word was often used
by Aristoteles, e.g. when mentioning blood in @Ay (Historia Animalium 521b6). Nowhere
else is this word attributed to Praxagoras. Since Galenos was well aware of the difference
between arteries and veins this is maybe another sign of Galenos’ frustration with
Praxagoras.

AAA” €v tavtaug pev lowg ov xom s dteAéyxewy tov IToalayogav aAA& T
Kal OUYYVOUNG VEUEL, el KOOGS apTnoiag ovk é0eaoaro.

(kattoL ye Otav elg vebpa HETAPAAAELY AVTAC PAOKT) TS LKQOTEQAC,

oVK ApPAvwTiay DToTIHATAaL OmovBev, AAA” 0EL PAEmely EmayyéAAetal.)

In the case of these arteries, however, it is perhaps unnecessary to refute Praxagoras harshly,
but rather we should even grant him some measure of leniency, if he did not see small arteries.

And yet, when he says that the smaller [arteries] themselves change into neura, he is surely not
claiming dim-sightedness, but professes to see sharply. (Translation: Lewis, p. 43.)

It seems like Galenos is disappointed that Praxagoras so openly disregards what he must
have seen.

T pév 1) tov Ipalaydgov Pevopata me@oaTAL CAPOS O Kal 0VdEV €Tt
IMoalayopov v évekev €Tl TAG doTnolag évat Xor) T AdYw.

The lies of Praxagoras are thus now clearly revealed and it is not necessary any more to return
to the arteries as far as regards Praxagoras.

Praxagoras’ view is so impossible that Galenos is not willing comment further.

This passage, so critical to Praxagoras, also includes the following sentence which again
exemplifies the difficulty in translating anatomical terms:
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oUkoLV atneiag xon (ntetv €€ v vevpa T AdY YEVVIIOAVTEG
1) TOUG OAKTUAOUG KIVI|OOUEV 1] TL TV KATA TAG Xelpag étegov (ch 7, sect. 23-24).

It is therefore unnecessary to look for arteries from which, after theoretically producing neura
from them, we will move our fingers or some other part of our arm. (Translation: Lewis, p. 45.)

It must be pointed out that this is Galenos” view, not a direct citation of Praxagoras.
Steckerl has concluded that vevpa here should be translated as tendons (Steckerl, 1958, p.
18): “Apparently nerves are tendons which lead to the extremities.” Steckerl may be right,
but that seems unlikely. Galenos did not use the word vevpa when meaning tendons.
Other interpretations are possible. One explanation would be that Praxagoras with the
word vevpa just meant fibrous cords, not exactly tendons. Or maybe even more plausible:
Praxagoras’ intention could have been to explain voluntary motion, since he thought that
the role of arteries was to transmit pneuma around the body and he conceived pneuma to
be essential for execution of voluntary motion (Lewis, 2017, p. 110). Lewis in her book on
Praxagoras refrains from taking stand on this issue and leaves the word vevoa
untranslated (Lewis, 2017, p. 104).

In his harsh criticism of Praxagoras, Galenos writes about mtarvovyiag tivog
eruPePovAevpévog (some deliberate deception). “According to Galenos this is not a mere
innocent mistake on Praxagoras’ behalf, but an intentional attempt to support a false
physiological hypothesis by falsifying the anatomical facts. Hence, it is, for Galenos, a
deception rather than an ignorant mistake” (Lewis, 2017, p. 106).

Galenos finishes by calling Praxagoras the insolent sophist, tov IToa&aydoav
avaloyvvta copllopevov.

It is apparent that Galenos had many reasons to criticize Praxagoras. The first was of
course the facts. Galenos had extensive experience with dissection and Praxagoras
obviously was wrong. Another reason was that Praxagoras’ views differed from that of
Hippokrates when it came to the origin of nerves. Earlier in this treatise (1. 18) he writes:
gpLiotipeito d¢ mEog Inmokpdtny, “he rivals with Hippokrates”. Galenos took every
opportunity to defend Hippokrates.

4.3.4 Summary

Earlier concepts

Before Hippokrates all blood vessels were called pAéBec. They were supposed to
transport both blood and pneuma. In the Hippocratic treatises for the first time the word
aptepla was used together with @Aé. It is not clear why the Hippocratic authors used
two different words for blood vessels. Littré claims that they in fact had understood the
difference. Aristoteles saw the structural difference between the vessels connecting the
kidneys with the aorta and the vena cava, but did not make a difference between smaller
vessels, e. g. in the mesentery where all vessels were called @A¢pec.

Praxagoras’ teachings

It is probable that Praxagoras was the first to make a clear distinction between arteries
and veins, but his primacy is not explicitly stated in any fragment. Maybe, although
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uncertain, this work was made in cooperation with his father Nikarchos. What is clear is
that he made a difference between the thick artery (aorta) and the hollow vein (vena cava)
and used the words artery and vein for vessels in the womb. He noted that arteries, but
not veins do pulsate. According to Galenos, Praxagoras during dissection noticed that
arteries when they become thin seem to lose their lumen and become solid, like veva.
Galenos was very critical to this and argued that Praxagoras was either blind or
intentionally tried to mislead his readers. A more benevolent interpretation would be that
Praxagoras’ intention in fact was to explain how movement of the extremities was
accomplished. He was convinced that the role of arteries was to distribute pneuma which
is essential for voluntary movement.

Legacy

Even if his primacy cannot be conclusively demonstrated, it seems clear that the
demonstration of pulsating vessels called arteries was during antiquity attributed to
Praxagoras.

4.4 On the pulse

4.4.1 General considerations regarding nomenclature

The topic on the pulsation of blood vessels is complicated, mainly for two reasons. The
first is the risk of anachronisms. All the words used by the ancient authors are nowadays
in use, but not always with the same meaning as in antiquity. The second, even more
difficult reason is that our main source Galenos is so eager to establish his own view that
the original opinion of Praxagoras becomes blurred.

It must be remembered that the only way to evaluate the pulse was by the senses, mainly
digital palpation, but also to some degree visual observation. The measurement of blood
pressure was not possible.

It may facilitate our understanding if we make clear what we today can judge, without
the use of advanced technical equipment. The first is rhythm. Is the pulse regular or
irregular? The second is rate (frequency). Is the pulse rapid (tachycardia) or slow
(bradycardia)? The third is amplitude (volume). Is the pulse bounding (hyperkinetic) or
weak (hypokinetic)? In addition, compressibility of the pulse can be regarded as a rough
measure of blood pressure. Let us keep this in mind when we try to understand
Praxagoras and the physicians after him.

When writing about the fairly complicated topic of the pulse, I have had great help from
Orly Lewis” book (Lewis, 2017). The English translations of texts about the pulse made by
Steckerl in many cases do not follow the original closely enough, but also include his
interpretations, not based on the original. The more precise translations made by Lewis
are presented in the following.
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4.4.2 Earlier concepts
In the Iliad an increase of heart rate is described, but not an effect on the pulse.

év O’ épot avt) otBeot AAeTaL )ToQ dva oo, VEQEDE dE YoLva TyvuTtat
Homeros Iliad 22.452
and in mine own breast my heart leapeth to my mouth, and beneath me my knees are numbed

The Hippocratic physicians did not use the pulse in their diagnosis.

ITepl pév 0OV OPUYH@V OVIEIC TV AQXA LWV TOPOV IATEWV AQWNAWS TLVEYQAYEV, AAA” 0VY
avtog 6 Inmokpatng
Theophilos Protospatharios De Pulsibus p. 7, 1. 6-8 (Ermerins)

Of the old wise physicians no one clearly described the pulse, not even Hippokrates himself

However, description of batting vessels can be found in many treatises. In the Epidemics
the word mndaw (LSJ: leap, spring, throb) is used to describe the pulsation of arteries in
the temple during fever:

al €V KQOTAPOLoL PAEReg EMNdWV
Corpus Hippocraticum De morbis popularibus (=Epidemiae) book 7, ch. 1, sect. 84, 1. 17 (Littré)

the vessels throbbed in the temple
The word o@uyuoc (LSJ: throbbing, beating) is also used:

£V KQOTAPOLOL DE OPUYUOGC DLeTEAEL
Corpus Hippocraticum De morbis popularibus (=Epidemiae) book 7, ch. 1, sect. 5, 1. 23 (Littré)

and there was beating in the temples

In these two examples from Epidemiae the pulsation of vessels in the temples was
probably seen, not palpated. Galenos writes that Hippokrates used the word ogpuyudc,
but without developing the concept and without attributing it to a function of the arteries.

ITodwtog pév ovv anaviwv wv iopev Tnmokedtg 6 Te Gvopa TOU OPUYHOL YOAPEL KL TNV
&V aUTQ TEXVIV OUK AYVOELV €0LKKeV, OV UV oUT €émil mAéov E€elQyAoaTo TOUTO TO

HEQOG TNG TéXVNG VT €Tl MACTG AQTNOLWYV KIVI|OEWS TOUVOHAX PEQEL.

Galenos De differentia pulsuum libri iv vol. 8, p. 497, 1. 13-17 (Kiihn)

Hippokrates, then, was the first among all those of whom we know, who not only used the term
‘sphugmos’ [scil. pulse] in his writings but also seems not to have been ignorant of the art
(concerning the pulse). He did not, however, work out this part of the art any further nor did he
extend this term [scil. sphugmos] to refer to all arterial movements. (Translation: Lewis, p. 47)

A detailed compilation is given by Littré (Littré, 1839, p. 227). Regarding the Hippocratic

era, he concludes: “L’application de la sphygmologie est tout a fait ignorée” (the
application of sphygmology is completely ignored) (Littré, 1839, p. 241).
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Aristoteles realized that the beating of the heart and the pulse were connected to each
other.

Kkat opLCovoY at PAEReg aoal, kal Apo AAANALS, O TO NoTtodat €k TS kaEdiag. Kivel
O’ ael ote kakelvat atel, kat apa AAANAaLG, Ote KIveL
Aristoteles De respiratione 480a12-14 (Ross)

All the vessels throb, and throb simultaneously with each other, because they are connected with
the heart. The heart beats always, and therefore so do the vessels; and they beat simultaneously
with each other when the heart beats. (Translation: W.S. Hett, ad loc.)

Loeb here has veins as translation of pAéBec. Since we today (after Praxagoras) make a
difference between arteries and veins which Aristoteles did not make, it seems better to use
vessels.

4.4.3 Number of fragments and their authors

Fourteen fragments about the pulse have been cited in this essay: 9, 26a, 26b, 27a, 27b, 27c,
27d, 27e, 27f, 28a, 28b, 84, 85 + Marcellinus (not mentioned by Steckerl).

The authors were: Galenos 12, Rufus from Ephesos 1, Marcellinus 1 frs.

4.4.4 Cited authors and their opinions on Praxagoras’ teaching on the pulse
The beating of arteries was called o@uyuog by Praxagoras in contrast to
Aigimios who used the word maApdg (LS]: quivering motion):

Amooav AQTNEWV Kivnow maApov dvopalet. 1) 0¢ IToalaydpov te

kat Hoogidov xenotg €Tt kal eic Tade KQATEL TPUYHOV YOQ OUTOL TATAV AQTNELWV Kivnow
v aloOntv kaAovow.

Galenos De differentia pulsuum libri iv vol. 8, p. 498, 1. 5 — 11 (Kiihn) Fr. 26a.

He (Aigimios) called every movement of the arteries “palmos’. The usage of Praxagoras and
Herophilos, however, still prevails today. For they call every perceptible motion of the arteries
‘sphugmos’. (Translation: Lewis, p. 47.)

This is a bit difficult to understand. Praxagoras did use not only o@uynog to describe the
pulsation of arteries, but also TaApdg, Todpog and ontaopos. However, this fragment
indicates that in Galenos’ time all motions of arteries were called oguyuog. The other
words were used for other movements in tissues around arteries, see below.

Cause of arterial pulsation
Praxagoras thought that the arteries pulsate by themselves due to a natural, innate
capacity, like that of the heart:

ETL O¢ pellwVv AAAT) DO TOIG LATQOIG €K TTAAXIOD TTEQL TV AQTNQLWV EYEVETO,

TIVOV HEV TIYOUREVWVY aDTAG €€ VTV O0@vlelv, oOU@ULTOV EX0V0AG OHOIWS 1) Kapdig
TV TolavTnY dvvau, ov ott kat O Tloalaydoag

Galenos De differentia pulsuum libri iv vol. 8, p. 702, 1. 14 — 18 (Kiihn) Fr. 28a.
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Yet another and bigger difference regarding the arteries existed among the ancient physicians:
while some of them believed that the arteries pulsate by themselves, since they possess such an
ability innately, as the heart does — Praxagoras, too, was one of these.

vopiCovot (ITpaEayopac kat PuAGTIHOG) TO MAuTay €€ éavTwV o@Uley tag agtoelacg
Galenos De placitis Hippocratis et Platonis book 6, ch. 7, sect. 3, 1. 3-4 (Kiithn) Fr. 28b.

They (Praxagoras and Phylotimos) think that the arteries beat completely by themselves

Praxagoras misjudgment of the relation between the beating of the heart and the pulse
was soon corrected by his pupil Herophilos (von Staden, 1989, p. 270). However it is
possible that Praxagoras saw some connection between the heartbeat and the pulse. At
least this is indicated by Galenos:

w¢ HoopiAw te kat meod tovtov IMoalayodoa kat DuvAotipw kai AokAel kait [TAewotovikw kat
Tnmorpdtet kKol pulols £TéQoLs Apéokel. OTL LEVTOL TG DACTEAAOVOTG TAS AQTNEIiag
duvAapEews olov Ty Tig oty 1] Kaedio. kal oL’ £TéQwOL Te MEOG U@V EMOEdEKTAL

KQL TOIG TIQOELQNEVOLS ATIAOLY AVOQATY WHOAGYNTAL,

Galenos An in arteriis natura sanguis contineatur vol. 4, p. 732, 1. 1-6 (Albrecht)

as Herophilos thought, and before him Praxagoras, Phylotimos, Diocles, Pleistonicos,
Hippokrates, and countless others. All the aforementioned men agree, however — and it has
been demonstrated elsewhere by me - that the heart is something like a source of the faculty
which dilates the arteries. (Translation: v. Staden, p. 323.)

The above text is part of an attack on Erasistratos regarding the distribution of pneuma in
the arteries. As often all the maAatol are mentioned together, which considerably weakens
the proof. Actually, this is another indication that Galenos” writings must be judged with
skepticism.

Different aspects of the pulse are presented together in the same fragments (fr. 27a, 27b,
27¢, 27d), but are discussed separately for the sake of clarity in the following.

Quantity vs. quality of the pulse

According to Rufus, Praxagoras described the pulse using four words: o@uypog, naAudc,
omaopog and teopog (pulse, palpitation, spasm, and tremor; for English synonyms see
3.1.3). He considered the difference between these to be in quantity, but not in quality
(TTOCOTNTL VS. TOLOTNTL):

Quoiwtat 0¢ 16 OPUYHE 6 Te TAAROS Kal 0 CTTATHOS KAl O TQOUOG: Kol YXQ Kol tadta

dokel TIov oUtw YiyveoOal, omeQ Kol 6 OPUYHOC, £k Te DIXOTOATC KAl CUOTOATG. dAPOQX
0¢ év avtoic vmagyet mAelotn: [Toalayodgag pev odv véAafe tavta (scil. opuypoOV, TaApov,
OTACTLOV, TOQOHOV) AAATIAWY DIx@EQeLy MOTOTNTL, OVKETL OE Kal moLoTTL YiyveoOatl yoao

€K UEV TOD OQUYHOD, HAAAOV a0TOD TeQL TNV Kiviowv Erutafévtog, TOV MaApoOV,

£k 8¢ 10D MaApov tov Tedpov. Kal tavta pev 6 IToalaydoag, avrjo ovy 6 Tuxwv ovTe

&V T0lC Kata TNV TOLKTV Beworpaoty, oUte €v T dAAw Bic- 6 0¢ Hoogulog dkotBéotegov
ETULOTIOAG TQ TOTIW &V TOLOTITL HAAAOV VTV TG dxPoQAg eDQEV:

Rufus from Ephesos Synopsis de pulsibus ch. 2, sect. 1 - sect. 3, 1. 4 (Daremberg & Ruelle) Fr. 27b.
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Palpitation, spasm, and tremor are similar to the pulse, for they too appear, to some people, to
be generated from an expansion and contraction, just like the pulse; the difference between
them, however, is great. Praxagoras, for one, understood these to differ from one another

in quantity, but not in quality; for [he believed that] palpitation is generated from the pulse,
when the latter’s motion increases to a greater extent, and that from palpitation tremor is
generated. And these things were [said] by Praxagoras, no ordinary man in the medical science
or in other aspects of life. Herophilos, however, who understood the matter more accurately,
found the differences between these phenomena to lie rather in their quality. (Translation:
Lewis, p. 51.)

The sentence yiyveoOat yop €k Hév ToL opuYHOD, HAAAOV a0TOL TteQL TNV Kivnow
éruta@évtog was translated “palpitation is generated from the pulse, when the latter’s
motion increases to a greater extent” by Lewis, while Stecker]l had “grow faster”. Lewis
points out that éruta@évtog is derived from the verb émiteivew which means “to increase
intensity” and does not necessarily refer to speed. It may instead refer to the dimension or
the force of the observed motion (Lewis, 2017, p. 126).

The next meaning which follows fr. 27b says:

YiyveoOaL yaQ TOV oQUYHOV Ttepl HOVAS AQTnelag kat kKadlay, TV 0& TAAUOV Kal TOvV
OTIACTHOV Kol TOV TQOHOV TEQL HUAG TE KAl VEVQQ:
Rufus from Ephesos Synopsis de pulsibus ch. 2, sect. 3, 1. 4-6 (Daremberg & Ruelle)

For pulse occurs only in the arteries and the heart, whereas palpitation and spasm and tremor
occur in muscles as well as nerves.

The lexical meaning of Toootng is quantity. Galenos reports the same opinion as Rufus
from Ephesos in fr. 27a, o0 yévet ... dAAax peyé0et, “not in kind, but in magnitude”:

oL opkEa & avtidoyia mepl Twv mabwv tovtwv Yéyovev Hoopidw moog tov

dwaokaiov Ioa&aydpav, ovk 000Ws AToPNVALEVOV AQTNOLWV TtaBog elvat katl

TIAALOV KAl TQOHOV Kol CTTACHOV, OV YEVEL DAPEQOVTAL TG OPUYHWOIOVGS

£V aVTOIG KIVHOEWGS, AAAX PEYEDEL KATA QUOLY HEV YAQ EXOVTWV AVED TAOTG TEQLOTATEWG
YiveoOat tovg opuypovg, av&ndelong 0& TG KIVIoews aALTWV Elg TO TAQA VOV TIOWTOV
HEV otaopov amoteAeiofat, devtegov O €M TG TEOLOV, KAl TOITOV TOV TAAUOV,
GAANAwV dragépovta peyédet avta Tavta o madr). dx o0t 00V Hopirog e0Oéwe

&V AQXT) TG TEQL OPUYHAV TOAYUATEIRG AVATQETIELY TELQATAL THV TOD ddaxoKkAAoL dOEAY,
AAAN” g €0oc Hpogidw, dU éounvelag aoa@ovg, v €L TO oages oL a1’ adTOD
petadapBavovtes éypadav v alg émomoavto moaypateiais el e Hoopidov aipéoewe.
Galenos De differentia pulsuum libri iv vol. 8, p. 723,1. 9- p. 724, 1. 5 (Kiihn) Fr. 27a.

And no short disputation regarding these affections [scil. palpitation, tremor, and spasm] did
Herophilos make against his teacher Praxagoras, for wrongly claiming that palpitation, tremor
and spasm are affections of the arteries, which differ from the pulse-motion in them not in kind
but [only] in magnitude. For, [Praxagoras claimed that], when the arteries are in natural
condition, without any difficulties, the pulse occurs, but that when their motion increases to an
unnatural extent it turns first into spasm, then, after that, into tremor and then into palpitation —
all theses affections differing from one another in magnitude. This, then, is why Herophilos,
right at the beginning of his work On the pulse, attempts to refute his teacher’s view. But, as was
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the custom of Herophilos, he does so by means of an obscure explanation, which those who
succeeded him substituted with a clear explanation, which they put down in the works that
they wrote about Herophilos’ school. (Translation: Lewis, p. 49.)

Galenos here apparently refers to Praxagoras when he writes that magnitude is what
characterizes different pulses. (However, he gives another order of events, see 4.4.7
below.)

Marcellinus in a treatise probably written during the first centuries CE, says that
Praxagoras thought that the pulse of feverish patients was large, rapid, and strong, thus
confirming the role of intensity/quantity besides rapidity:

[Moa&ayodpag d¢ péyav, TaxvV, GQOdEOV TOV OPUYHOV ElvaL €Tl TV TTUEECTOVTWY HETX
TOLOVTWYV CUUMTWHATWVY EVQLOKOUEVOV, dpoug Te Kal Oopung kal kepaAaAyiag
Marcellinus De pulsibus 1. 281-283 (Schone)

Praxagoras (assumed) that the pulse of those suffering from fever is large, rapid and strong and
is found together with symptoms such as thirst, (feverish) heat and headache. (Translation:
Lewis, p. 61.)

In fr. 27d Galenos again states that Praxagoras’ view was that pulses differ from each
other in magnitude.

IToalayopag d¢ katl taic QTS AvaTiONnoL OPLYHOV, WOTEQ AUEAEL KAl TAALOV

KAl TQOHOV KAl OTIAOHOV AQTNELWV TTAOT): Kal OQUYHOV HEV €V TQ KaTa QUOLY EXELV:
TIAALOV OE KAl TQOUOV Kal OTATHOV AAAAWVY HEV dapépery peyéBet, kKivroelg

O¢ elval maX @UOoLV.

Galenos De tremore, palpitatione, convulsion et rigore liber vol. 7, p. 599, 1. 11-15 (Kiihn) Fr. 27d.

Praxagoras, however ascribed also pulsation to the arteries, just as he [considered] palpitation,
tremor and spasm as affections of the arteries; that is, [he thinks] that pulsation occurs when [the
condition] is according to nature, and that palpitation, tremor and spasm, while they differ
from one another by magnitude, are [all] unnatural movements. (Translation: Lewis, p. 53.)

In fr. 27¢, which is from the same book as fr. 27a (above), Galenos again confirms
Praxagoras’ view about magnitude, when he criticizes him for not being right when he
thinks that the different motions of the arteries ”differ from one another by magnitude”.

"Ertedn) Hoalorydoac 6 Nucdoxov, T te dAAa TG IATOIKTS €V TOIG AQLOTOLS YEVOUEVOG

€V Te T0ig MEQL PUOLV AOYLOHOIG dELVOTATOG, 0UK 000G oL DokeL TTEQL TE TPUYHOD

KAl TAAPOD KAl OTTACHOD KAL TQOHOV YIVWOKELY, AQTNOLWV HEV ATIAVTA VOUILwV elvat
Ti&On, drapéety & AAANAWV HeYEDeL dix TOUTO €D0EE HOL KOLVT) TIEQL TAVTWY AVTWV €V
TOE TQ) Yoappatt dteABetv, o0y tva EAéyEartIToalaydoav év oic opdAletal, TovTO

pev yap avtagkws Hpodpidog Empale, padntng avtov yevopevog

Galenos De tremore, palpitatione, convulsion et rigore liber vol. 7, p. 584, 1. 1- p. 585, 1. 1 (Kiihn) Fr.
27c

Seeing that Praxagoras, son of Nikarchos, who was among the best in the other aspects of

medicine and particularly skillful in theories on nature, seems to me not to possess the correct
understanding of pulsation, palpitation, spasm and tremor — for he believes that they are all
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affections of the arteries and that they differ from one another by magnitude [alone] -1
decided therefore, to deal with all these [affections] together in this work. Not in order to refute
Praxagoras on the points on which he was wrong — for Herophilos, who was his student, has
done this sufficiently. (Translation: Lewis, p. 51.)

It is obvious that there was a rapid development of thinking and practice in the period
after Praxagoras. Herophilos not only made a difference between systole and diastole of
the pulse, but noticed the difference between a regular and an irregular pulse:

0 0¢ Ho@Aog kata YEVog Tag AAAAG DLAPORAS TV OPUYHWV EkOEpevog

oUtwe: péyebog, taxog, opodotng, QLOUSGC. AoLlvyws kat' eidog Ta&ews Euvnodn kai
ata&iag OHAAOTNTOG Te Kal dvwpaAiag.

Galenos De differentia pulsuum libri iv, vol. 8, p. 592, 1. 12-16 (Kiihn)

Although Herophilos expounded the other differences between pulses by genus as follows,
namely by “size, speed, vehemence, and rythm”, he also mentioned regularity (taxis) and
irregularity (ataxia) and evenness (homalotes) and unevenness (anomalia). (Translation: von
Staden, p. 341.)

Order of events

According to Rufus from Ephesos, Praxagoras taught that when the motion of the pulse
grows faster it turns into palpitation and then tremor develops (fr. 27b, p. 52). Galenos
reports the same order in fr. 27d (p. 54). In fr. 27a (p. 53) the order of events given is: Pulse
-> spasm -> tremor -> palpitation. Was this misunderstood by Galenos or was it
intentional? We will never know.

Even if nothing can be taken for granted, it seems probable that in Praxagoras’ thinking
palpitation was a first step, maybe like what we today speak about when we say that
anxiety or other excitement causes palpitation of the heart. If so, it corresponds to what
Aristoteles writes in De respiratione where he uses two words for palpitation, monoic and
maANOGC:

IIodnoic ... olov &v ) Voo T KAAOVUEVT) MAAU®, Kol €V AAAaLS DE vOOOLS, Kol €V Tolg
PopoLs O¢
Aristoteles De respiratione 479b20-23

Palpitation ... as occurs in the disease called heart palpitation among others, and also in fear;

In Galenos teaching palpitation (taApog) is a disease, a T&0og, not according to nature,
oV Kata QUOoLV:

1) TS KaEdiag kivnolig 1] HEV KATA TOUG OQUYHOUG EVEQYELR €0TLY, 1) D€ KT TOUG TIAAHOUG
n&Boc. €€ EaUTNg HEV YAQ E0TL KAL T KATA TOUG TAAHOUG, AAA” 0D kAt Oy, €€ éautng
O¢ KL T TV OPUYHAV, AAAX KATA QUOLY. Del OE TOD OPUYHOG OVOUATOS AKOVELY OUTWS VOV
wgs IMoalayodpas kat Hoo@irog dmavtég te oxedov ol LeT’ avTOUG £XQN0AVTO HEXOL Kal
MUV, We 1] Ye maAalotéoa XM oLs, 1) kKav toig Epaoiotoatov te kat Inmorpatovg
evEIloKETAL YOAUMAOLY, ETEQA T(G EOTL ...

Galenos De placitis Hippocratis et Platonis book 6, ch. 1, sect. 10, 1. 3- sect. 11, 1. 8 (De Lacy) Fr. 26b.
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The motion of the heart during pulsation [scil. sphugmos] is an activity but during palpitation
[scil. palmos] it is an affection. For even the motion during palpitation originates in the heart
itself, but it is not in accordance with nature, whereas the motion during pulsation also
originates in the heart itself, but it is in accordance with nature. It is necessary here to
understand the term “pulsation’ [scil. sphugmos] as Praxagoras and Herophilos and almost all
those after them, down to our time, used it, since the more ancient use of the term, which is
found even in the writings of Erasistratos and Hippokrates is a different one ... (Translation:
Lewis, p. 47.)

Praxagoras’ view (fr. 27a, above p. 53) was that if these movements take place according
to nature, kata Vo, and without any difficulties, &vev mdong meglotdoewe, they were
called pulse.

Galenos’ opinion on which organ is pulsating?

It seems that Galenos does not support Praxagoras’ view, that all these changes occur in
the arteries. Apparently, we are now leaving Praxagoras’ views and only deal with the
views of Galenos. However, for the sake of completeness Galenos’ opinions are presented
here.

merovOwg 0& TOTOG elg OVDEIS €0TLV €€ AvAYKING &V TEOHOLS, Kal péupoual ye évtavBa
IMoalayopa kat Hoopidw, t@ pév aptnowwv nabog eimovtt tov teépov, HoopiAw d¢
PUOTLHOVEVE del&at TteQL TO VELEWIES AVTO YEVOS AEL CUVIOTALLEVOV. O LEV 0DV
IToalaydoag oYW ToL AANBoLC kel

Galenos De tremore, palpitatione, convulsion et rigore liber vol. 7, p. 605, 1. 1-5 (Kiihn) Fr. 27f.

In tremor the suffering does not necessarily occur in a single place. And I rebuke, therefore,
Praxagoras and Herophilos, the first one for saying that the tremor is an affection of the arteries,
Herophilos for being anxious to show that this disease is always and exclusively connected with
the nerves. Praxagoras, indeed, goes far from the truth.

Galenos seems to be uncertain about the role of muscle and skin in palpitation, while he is
sure that spasm and tremor occur only in the vevoa:

€L 0¢ 000@C VoL TOIg PLWOETL CWHATL HOVOLS AvaTiOénotL TOV TAAUOV, TOUTO pot dokel
pHaAdov aélov émokéPews etvat.
Galenos De tremore, palpitatione, convulsione et rigore liber vol. 7, p. 599, 1. 4-5 (Kiihn)

But if some, who ascribe palpitation to muscular bodies alone, are correct, seems me more
worthy of consideration.

AAA” glte puv €ott mabog povov 6 maApog, ws Hoogulog évoplev, 1) Kot ToD dEQUATOG,
N aptnowwv, wg vmeAaupave IToaaydpag, avOig Tovto orePpopeda.

Galenos De tremore, palpitatione, convulsione et rigore liber vol. 7, p. 595, 1. 10-13 (Kiihn) Fr. 27e.

But whether the palpitation is a condition of the muscles, as Herophilos thought, or also of the
skin, or of the arteries, as Praxagoras held, we shall consider later.

56



AAA” Ot eV 6 Te OTMACHLOG Kol O TEOHOG €V VEVQOLS HOVOV YivovTal, KAYW COUPNUL TTAANOG
0¢& TEOPAVAS OPATAL KAl TTEQL TO DEQUA TUVIOTAIEVOS, EVAQYWS D& KAV TOG TOQKWOETL
HOQIOLG, ATIEQ €0TL HLAWV HEQT), Kol KATA Y€ TOUG POPOVS Kal TAG AywVing Evagyws 1] kadix
paivetatl maAAopévn.

Galenos De differentia pulsuum libri iv vol. 8, p. 723, 1. 4-9 (Kiithn)

Now, that spasm and tremor occur only in neura, I too agree; but palpitation is plainly seen to
occur also around the skin, and clearly also in the fleshy parts, which are parts of muscles, and
during fear and agitation it is clearly seen in the heart.

On the other hand, in the treatise De tremore, palpitatione, convulsione et rigore he ascribes
both palpitation, spasm and paralysis to an affection of T@wv 0gydvwv, the organs (the
instruments), most probably Galenos with this term means the nerves.

Kot 1o pr) kwvetoBat toryaovv Kol 0 Kak@g KveloBat yévort av 1) d tv 0Qyavwy to
naBog, 1 DL TNV XQWUEVTV TOIG OQYAVOLS DUVAULY. TAAMOL EV OVV Kol OTIAOUOL KAl
TAQAAVOELG OQYAVWV PAAPotL, TOOUOL D& DVVALEWS AQEQWOTOVONG TtAO).

Galenos De tremore, palpitatione, convulsione et rigore liber vol. 7, p. 606, 1. 10-14 (Kiihn)

Inability to move or defective motion come about, therefore, either because of an affection of the
instruments, or because of the faculty using the instruments [being impaired]. Hence,
palpitations, spasms and paralyses are injuries of [the] instruments, while tremors are affections
of a weak faculty. (Translation: Lewis, p. 55.)

Tremor is caused by a weak dUvapig, faculty (capacity). This is explained earlier in the
same treatise. The nerves are “the instruments”, while the faculty (capacity) “pervading
through the nerves” cause the motion.

0 0¢ Hooplog nmatiOn 10 g duvapews mabog Ava@éQwv Tolg 0QYAVOLS. OTL UEV YO TO
VEVQWIEG YEVOG, OV TO AQTNOLWIES, DTINQETEL TAIS KATX TTROAIQETLY KLvrjoeotv, 000g
Eylvwoxkev: 8Tt ¢ 0VK AUTO TO TWHA TWV VEVQWV ALTIOV KIVIOEWS, AAAX TOUTO UEV dQyavoy,
1 Kwvovoa 0 altia 1) dujovoa dUVALS Dl TV VEVQWYV E0Tiv, EvtatOa Héupopat adTQ@ U
dloploavTt dvvaty te kal 6gyavov.

Galenos De tremore, palpitatione, convulsione et rigore liber vol. 7, p. 605, 1. 5-12 (Kiihn)

But Herophilos was mistaken because he attributed an affection of the faculty to the
instruments. Indeed, he knew correctly that it is the nerve-like class, and not the arteries, which
serves the voluntary motions; but since the body of nerves itself is not the cause of motion, but
[only its] instrument, whereas the moving cause is the faculty pervading through the nerves, 1
find fault with him [scil. Herophilos] here, for he did not distinguish between faculty and
instrument. (Translation: Lewis, p. 53.)

If we now disregard Galenos’ own views, the above fragments confirm Praxagoras’
teaching that palpitation and tremor both occur in the arteries.

The relation between arterial pulsation and tvevua in the arteries will be discussed in the
next section 4.5.5 on pneuma.
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4.4.5 Summary

Earlier concepts

Physicians before Praxagoras had noticed (i.e. seen) blood vessels throbbing but did not
use this in their diagnosis. They called all vessels @pAé[ec. Aristoteles realized that the
pulsation of blood-vessels was connected to heartbeat.

Praxagoras’ teachings

Praxagoras made a distinction between arteries and veins because he saw that only
arteries pulsate. He thought that this pulsation is due to an innate capacity of the arteries
to do this. He did not see the connection between heartbeat and pulse. The effect of
pulsation according to Praxagoras is to draw pneuma into the arteries. He characterized
the pulsation using the words: o@uyuos, maAudc, toopog and ontacpos. The difference
between these is only in moootng (quantity)/puéye0og (magnitude), but not in
niolotnc/yévog (quality). Praxagoras regarded o@uyuog as natural, kata @uotv. The
other motions were considered mapoax @UOw, i. e. unnatural. Consequently, he realized
that the pulse could be used in the diagnosis, e.g. in patients with fever.

Although the lexical meaning of moodtnc/péye0og is clear it is still not certain if this
refers to the amplitude of the pulse or to its frequency. Steckerl translates these words
with “intensity”, which opens for both interpretations, while it at the same time therefore
may be misleading. It is possible, although not at all certain, that the word maAuoc,
palpitation, was used for a condition with increased pulse frequency caused by e.g.
excitation or fever. The interpretation of todpoc and omaopog is uncertain. Galenos
thought that those motions were not due to motions of arteries but of muscle, skin, or
nerves.

Legacy

After Praxagoras there was a rapid development of the understanding of the pulse and
Praxagoras’ opinions were abandoned. His pupil Herophilos regarded the difference in
pulsation as different in oot g and also realized the important difference between a
regular and an irregular pulse.

4.5 On pneuma

4.5.1 Earlier concepts

If the previous sections on humors, vascular anatomy and pulse were fairly
straightforward to handle, the area on pneuma is more complex. This is a topic in which
philosophy, medicine and religion meet and in which the interpretation of terminology, in
this case the word pneuma, is not evident (Lloyd, 2007). In ancient Greece there was a
close relation between psyche, pneuma and soul. Homeros had many words for soul
(thymos, nous, menos, phrenes, psyche) (Katona, 2002). According to LS] Oupog is soul,
spirit, the principle of life, but also breath. Novg is mind, as employed in perceiving and
thinking. Mévog is spirit, passion. Porjv, poéveg is mind as a seat of the mental faculties,
perception, thought. Wvx1) is the conscious self or personality.

Lloyd writes that the concept of pneuma “lies at the heart of several Greek attempts to

bridge the gap that they themselves opened up between mind and body” (Lloyd, 2007, p.
S135). Lloyd also admits some difficulties in defining the word. “If I am asked for the
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meaning of some of the main terms used in this area, such as pneuma or aer, I am unable
to answer for the Greeks as a whole, but have to relativize my reply to particular authors”
(Lloyd, 2007, p. 5136). Thus, we must scrutinize the existing fragments to understand
what Praxagoras’ opinion was.

It was obvious to the Greeks that life is dependent on breathing. Breathing air, i. e.
pneuma, keeps man alive. When man takes his last breath psyche, {vym), leaves the body
and goes to Hades. However, the role of the lungs in respiration was not clear to Homeros
and the Hippocratic physicians (Thivel, 2005). The lungs were perceived as wet and
spongy (omoyyoedrc) organs (Thivel, 2005, p. 249). This is illustrated by the following
poem which is an adaptation of Hesiodos” Works and Days 582:

téyye mMAeOHOVAS OV, TO YAQ AOTQOV TTeQLTEAAETAL

Plutarchos Biogr. et Phil. Quaestiones convivales Stephanus p. 698, sect. A, 1. 1

Fr. 347 Voigt (put together from multiple quotations ): greater Asclepiad (Colvin, 2007, p. 225;
Voigt, 1971).

Soak your lungs with wine, because the dog-star is up. (Translation: Colvin, ad loc.)

Empedokles thought that, besides the nostrils, air came into the body through pores in the
skin.

I'tveoOat 0¢ gnot v dvamvorv kal ékrvor|v dwx 10 PAERag eival tivag, v aig éveoTt pév
aipa, oV pévtot MANQELS elolv alpatog, €xovot 0 mOEOUG &ic oV EEw aéoa
Aristoteles De respiratione 473b2-4 (Ross)

But Empedokles says that inhalation and exhalation occur because there are certain vessels, which
contain some blood but are not full of blood, but have openings to the air outside. (Translation:
W.S. Hett.)

WOE O’ AVATIVEL TTAVTA KAl EKTIVEL TIAXOL ALPALUOL CAQKWV OVQLYYES TUHATOV KATX OWA
TETAVTAL KAl 0@V €TTL OTOIOLS TUKVALS TETENVTAL AAOEY QLvaV Eoxata Té€000n DX TTeQES
WOoTe POVOV UEv kevOewy, atbéoLd’ evmopinV dLOdOLOL TeTUNOoOAL

Aristoteles De respiratione 473b10-14 (Ross)

Thus all things breathe in and out: all have in their flesh bloodless pipes reaching to the verge of
the body, and these are pierced at their mouths with many passages right through the surface of
the skin so that they keep in the blood, but an easy passage is cleft for the air. (Translation: W.S.

Hett.)

There is some uncertainty about the word ow@v because of its ambiguity. It could be
genitive plural of the words for nose/nostrils ¢ig, 1), pl. 0tveg or skin Owvog, o. It was
suggested by Furley that Empedokles by his formulation wanted to point out that the skin
functions like the nose, alternatively it was meant just as a wordplay (Furley & Wilkie,
1984, p. 5). Anyway, it seems obvious that Empedokles’ idea was that there exist
tubes/pipes/vessels which can contain blood as well as air.

Anaximenes thought that the soul is air:
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olov 1 Yuxn, enotv, 1 Nuetépa ang ovoa oVYKEATEL JUAG, kol OAOV TOV KOOUOV TVeDUA KAl
A1) TIEQLEXEL
Aétios 1.3.4. DK 13 B2

He says: Just as our soul, which is air, dominates us, so too breath and air surround the whole
world.

(The correctness of this quotation of Anaximenes by Aétios, doxographer from the second
century CE, has been disputed.) (Kirk et al., 2013, p. 159).

According to Aristoteles the faculties for movement and sensibility are located in the
heart (Jaeger, 1913, p. 43).

QAQXT) YOO TG @UOEWS 1) kaQdlot
Aristoteles De generatione animalium 738b16 (Bekker)

The heart is the ruler of the body

Aristoteles thought that the beating of the heart was due to the expansion of pneuma
produced by the heating of blood in the heart.

o@UELS D 1) TOD UYQOL OEQUALVOUEVOL TIVEVHATWOLS
Aristoteles De respiratione 480al6 (Ross)

but pulsation is the aeration of the fluid by the agency of heat (Translation: W.S. Hett.)

So, what is the nature of pneuma? Pneuma is one of the synonyms to air, but evidently
pneuma has in some circumstances additional characteristics compared with the air we
breathe. According to Aristoteles innate pneuma, oUpIUTOV TTVEL UG, is present already
in the embryo before the first breath has been taken (¢upovov &mvouv “the foetus who
does not breathe”). In this case pneuma apparently is not synonymous with air.

Two Greek words are used for innate, cUppuTOG and épgutog, with no clear distinction.
One characteristic property of living organisms is innate heat, €u¢gutoc Oeouotgc. The
difference between innate pneuma and innate heat is not clear. Parmenides talked of the
vital heat as the factor which distinguishes the warm living and the cold dead (Solmsen,
1957, p. 119). Sometimes these entities are treated almost as synonyms, see below on the
role of pneuma in disease.

Innate pneuma must be distinguished from the pneuma that comes from outside and is

inhaled when breathing, O0pa0ev émeloaktov mvevpa (Jaeger, 1913, pp. 44-45).

4.5.2 Number of fragments and their authors
Eight fragments were about pneuma: 9, 28b, 31, 32a, 33, 70, 74, 78.
The authors were: Galenos 5, Anonymus Parisinus 3 frs.
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4.5.3 Cited authors and their opinions on Praxagoras’ teaching
What is the role of pneuma and breathing?
Praxagoras thought that breathing gives nourishment to the psychic pneuma.

ONAN pev 11N Kkail 1) AokAnmuadov E€eAnAeypévn do&a peta ¢ Epaolotgatov, d1An d¢ kat
N Ioa&aydpov kat Protipov kat el Tic €tegog Evera BpéPews Hovng ToL YPuxXIKoD
TIVEVHATOG AVATIVELV TJHAS QNOLV.

Galenos De utilitate respirationis liber vol. 4, p. 483, 1. 7-10 (Noll) Fr. 32 a.

Obviously the opinion of Asklepiades has been refuted along with that of Erasistratos, and
clearly also that of Praxagoras and Phylotimos and of anyone else who says we breathe only
to nourish the psychic pneuma. (Translation: Furley/Wilkie, p. 97)

Galenos then argues that those who say that nourishment of the soul is the usefulness of
respiration focus on the substance, t)v ovolav, of the inhaled air, while those talking
about fanning/cooling focus on the quality, tr)v tolotnta. In a clever argumentation he
then explains why the substance cannot be important since the suffocated animal dies
with the lungs full of air.

AAA” g 10 TviyeoBat toig CoLg EMEXOUEVNC TS AVATIVOTIG OV dLX THV ATEO@iav T0D
PYUXIKOL TVEVUATOG YIVETAL TAQETTL YXQ AVTOLS daPIAES €V T TVEVHOVL TO TTVED X
Galenos De utilitate respirationis liber vol. 4, p. 483, 1. 12-15 (Noll)

But that when the breath is held, suffocation happens to the animals not because of lack of
nourishment to the psychic pneuma. For they have in the lung pneuma in abundance
(Translation: Lewis, p. 63.)

Thus, he concludes, nourishment of the soul cannot be the effect of breathing, see fr. 32a
above. (Galenos evidently could not know that the “nourishing” part of air, i. e. oxygen, is
about 20% of the volume, and is substituted for carbon dioxide in the lungs before the
animal dies.)

In his book De usu partium (“The usefulness of the parts”) Galenos describes the
teleological wisdom of Nature in the buildup of the body. It is unclear what he means,
when he says that Praxagoras thought that the abdominal muscles were good not only for
the expelling of excrement, but also for the “retention of the breath”:

Kat Yo oD Kol adTovg ToUG KATA TO EMIYAOTOLOV KA [LEV TTEOPBATHA TL KAl Okémaoua

TV VTIOPREPANUEVWY, Al O €KKQIOEWS TTEQLTTWHATWY OQyava dNULOLEYT|oaTA CLYXOTTAL
Kal ToUTOLG TIEOG TE TNV TNG HEYAANG EKPUOTOEWGS Kal PwVNG YEVETLY, TON D& KAl TTEOG TV
TV EUPoLwWV amokvnoy kat v Vo Ipafayogov cvvrBws dvopalopévny kKaTdAnPLy
MVEVLATOG.

Galenos De usu partium vol. 3, p. 403, 1. 6-13 (Helmreich) Fr. 33.

Conversely, [Nature] has made the [muscles] of the abdomen to be some kind of barrier and a
covering of the parts lying beneath them and she has made them at the same time instruments
of the expulsion of residues. Besides these [functions], she also uses them for generating a great
emission of breath and for generating the voice, as well as for delivering children and for that
which is usually called ‘retention of pneuma’ by Praxagoras. (Translation: Lewis, p. 65.)
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A possible meaning could be “holding ones breath” (Lewis, 2017, p. 170). If so, this
indicates that Praxagoras used the word pneuma also for the air which enters and exits
during breathing, i. e. Aristoteles” O0paO¢v émeloaktov mvevua.

To summarize, the position of Praxagoras regarding the role of respiration was that it
gives nourishment to the psychic pneuma. Since he did not believe in innate heat, he did
not consider cooling to be the effect of breathing. (In view of today’s knowledge,
Praxagoras must be considered more foreseeing than Galenos.)

On the role of pneuma in the arteries

As discussed above in section 4.4.4 on the pulse, Praxagoras thought that the arteries have
an innate capacity to draw pneuma by pulsating. This was probably not a completely new
idea. In De morbo sacro sect. 4, I. 2-4 it is stated: [(pA€Pec] TOV Népa ¢ opac éAkovoat, [the
vessels] pull the arjp into themselves.

Praxagoras thought that arteries contain pneuma, not blood:

0LOE ... OLX TNG APTC 0VOEV EXw oTLUPAAELY, OUT el TVEDHA HOVOV

év Taic aptnolaic o0T el kKal xupol megtéxovtatl Tvec. dAA” o0dE dVvaoBe, wg

kat meooBev Epnv, émedav meog Epaoiotoatov, N IToa&aydoav avtidéynte

TEQL TOV TAG AQTNEIAG alpa TeQLéxew, TV alonow émkaAelodatl pagtuoa,
TAVTWS &V AUTO TTOMOOVTEG, elTeQ EVapYEc V. AAA” ovd” avT@V €kelvawv oLdELg
ETL TNV aloOnow HagTLEA KATEPUYEY, (G Elev al ApTNolaL XVpUwv pev kabagal,
MVEVLHATOG O’ dQYavVA HOVOL dEGVTWCG.

Galenos De diagnoscendis pulsibus libri iv vol. 8, p. 950, 1. 9-17 (Kiihn) Fr. 9.

Nor can I decide at all by touch whether pneuma alone or some humors too are contained in the
arteries. But you cannot, as I said above, call the sense-perception as witness when you wish to
polemize against Erasistratos or Praxagoras about the question whether arteries contain blood.
You would not fail to do so if it were manifest. Neither had anyone of them recourse to the
sense-perception as evidence that the arteries are clean of humors and necessarily instruments
of the pneuma only.

AAA” el TODTO Aéyouoty, wg E0TLV EKTV Kata TV a@nv tabwv cvAAoyloacOal Tt

TEQL TV KATX TAG AQTnoiag dabéoewv, ovk avtiléyw. kal yap IToalayooag

avto motet katl Hoogidog kat mdvteg 0Atyov detv, ol pév HaAAov, ol d& NTTov, kal ot HEV
XElooV, ol 0& BéATov. T0 pév ye tov [Npalayogov kal Oavuaotov iowg oot paveltat.
unde yop megLéxeoBat Aéywv v ApTNEiaLg ToUG XUHOUG, OGS €K TWV OPLYHQV DG
TWVAC ATV avaAoyileoBat mepaTaL.

Galenos De diagnoscendis pulsibus libri iv vol. 8, p. 941, 1. 11-19 (Kiihn) Fr. 84.

But if they mean that it is possible to infer from the alterations [of the pulse] which are
perceived by touch something about the arteries, I do not dispute this. For also Praxagoras does
this as well as Herophilos and almost all [the physicians], some more and some less, some
worse and some better. Indeed, Praxagoras’doctrine will probably seem astounding to you:
although he says that the arteries contain no humors, he attempts, nonetheless, to determine
certain kinds of humors based on the pulse. (Translation: Lewis, p. 59.)

Galenos discusses this claim by Praxagoras (and Erasistratos) in his treatise An in arteriis
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natura sanguis contineatur (Whether the arteries naturally contain blood). How can it be,
that arteries when they are cut only are seen to emit blood and not pneuma? This fact had
by Erasistratos been explained as dependent on the thinness of pneuma compared to air.
When arteries are cut the thin pneuma escapes and the artery is then filled with blood
from surrounding veins and is seen when the artery is cut. Galenos then argues that air
when it comes into the body and gets in contact with warm fluids will necessarily become
denser and more vaporous:

AEeMTOUEQEOTEQOV EV 0DV OVK AV €1 TO KATA TAG AQTNEIAGC TVEDHA TOD TTEQLEXOVTOG

NHAS &€0G, WG 1) YEVETLS aLTOD dDATKEL Yiyvetat yoQ kata tov Epaciotoatov €k tov
TLEQLEXOVTOG T|HLAS G€QOG EL0W TOV CWHATOS €IC PHEV TAC KATA TVEVHOVA TIQWTAG AQTNOIAXG
EABOVTOC, Emerta O¢ €l Te TNV Kadiav kal g AAAAG. eig 600V 00V UYQOTEQOLS OLAEL
OWHAOLY, €IG TOCODTOV €1KOG ADTO MAXVUEQETTEQOV TE KAl ATHWOETTEQOV YiyveoOaL
Oegudtegov de yiyvetal, AN @G ATHOS AV PEQOLEVOV OVTE APAVT) TNV KEVWOLY 0UTE
oUtwe wielav et TToalaydoag pev odv Kal MAXVHEQEDTEQOV aVTO KAl IKAVWG

ATpwdES elval growv.

Galenos An in arteriis natura sanguis contineatur vol. 4, p. 706, 1. 9 — vol. 707, 1. 3 (Albrecht) Fr. 31.

Now, the pneuma in the arteries could not be composed of finer parts than the air around us,
as its origin teaches us. For according to Erasistratos it comes into being inside the body

from the air around us, having entered first into the arteries in the lungs, then into the heart
and the other arteries. Now, to the extent that it is associated with moist bodies, we may
assume it becomes that much more coarse-grained and more vaporous. It does indeed
become warmer, but, ascending as vapor, it will be neither imperceptible when emerging,

nor so swift. Praxagoras, indeed, says it is both somewhat coarse-grained and fairly vaporous.
(Translation: Furley/Wilkies, p. 147, 149)

Thus, according to Galenos Praxagoras had said that pneuma is tayvuepéotegov and
ikavag atuwdeg. Literally this should be translated “denser” and ‘rather vaporous’.
Furley and Wilkies here has ”“somewhat coarse-grained and fairly vaporous”. Lewis
argues that maxvpepéotepov is not a regular comparative and that the comparison with
surrounding air is a conjecture (Lewis, 2017, pp. 67, 173). She suggests that the
comparative form has a softening role and could be translated ‘somewhat dense’.

The idea about pneuma in the arteries without doubt negatively influences the judgement
of Praxagoras’ contributions. von Staden concludes that “Praxagoras” influential
insistence that the arteries are bloodless, containing only pneuma, for centuries wreaked
havoc with Greek physiology” (von Staden, 1989, p. 270).

In the treatise De pulsibus, written by Theophilos during the 6th century CE, the author
starts by describing the heart and says that the left chamber contains much pneuma and
little blood.

‘Ot pév dvo kokiat g kaEdiag eiotv, aQLotepa te Kail de&Lk, kal OTLT) HEV AQLOTEQN
TEQLEXEL TO TTVEDUA TOAY, aipa O OALyov, 1) della D& TovvavTiov alpa pLEV TOAD,
mveDpa O’ OALyov, EAkovoa TOV eloTtveoOeVOV aéQa UTIO TOL TTVEVOVOG

O ¢ Teaxelag dptnolog

Theophilos Protospatharios De Pulsibus, p. 1-4 (Ermerins)
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The heart has two chambers, a left and a right, and the left contains much pneuma and little
blood, the right on the other hand much blood, but little pneuma, the heart takes the inhaled air
by the lungs via the trachea.

What is the role of pneuma in disease?

Anonymus Parisinus (in TLG found as Anonymus medicus) describes neurological diseases
which are caused by obstruction of arteries by cold, thick phlegm: Apoplexy (fr. 74),
paralysis (fr. 75) and epilepsy (fr. 70):

amomAnéiag aitio. [Toa&oaydoag kal ALOKANG Tepl TV Tarxelav domoeiav

YiveoBal paot to mabog V1O PAEYaTOG [0¢] PuxeoL Kal max€og wg UnNd’ év avTh ovx

OTL mvevpa magaTveloBat dvvaoBat kal 00Tw KIVOUVEVELY TO AV EYKATATIVLYT|VAL.
Anonymus mediciusDe morbis acutis et chroniis disease 4, sect. 1, 1. 1-5 (Garofalo p. 24 1. 20 - p.26,
1. 3) Fr. 74.

The cause of apoplexy. Praxagoras and Diokles say that this disease originates in the region
around the aorta and is caused by cold and thick phlegm. Consequently, not the slightest
amount of pneuma can enter into the aorta, and thus there is danger of complete suffocation.

nagaAvoews altio. Ipa&aydpag d¢ kat ALokANG VIO max€0g kol PuxEoD PAEYUATOS

TEQL TAG ATIOPVUELS TAG ATIO KAQIIAG KAl TG T Elog aQTNOIAG YLvopévny, Ol wv TteQ

N KAt mEoAQeTLY KIVNOLIG EMITTEUTETAL TQ TOUATL.

Anonymus medicus De morbis acutis et chroniis disease 21, sect. 1, 1. 7-10 (Garofalo p. 122, 1. 24-
p. 124, 1. 2) Fr. 75.

The cause of paralysis. Praxagoras and Diokles [say that it occurs] because of thick, cold phlegm
gathering around offshoots of the heart and the thick artery, through which voluntary motion is
sent to the body. (Translation: Garofalo/Fuchs.)

The supposed mechanism in the first case is said to be blockade of pneuma which leads to
danger of suffocation. In the second case, it is not explicitly stated that it is pneuma that is
blocked, but it can be assumed that the effect is due to blockade of pneuma, since pneuma
is the faculty causing voluntary movement mediated by the arteries. This is confirmed in
fr. 70 where it is stated that epilepsy is caused by blockade of “the passage of the psychic
pneuma from the heart”.

AN iag attia. Toa&aydpag mepl v maxeloy agtnoiav @not yiveodat
PAEYHATIKOV XUUDOV OLOTAVTWV €V aUTH- 0UG d1) TOUPOAVYOVHEVOUS ATIOKAElELY TV
0(0d0oV TOL ATt KAEDIAG PUYLKOD TIVEVLUATOS KAl 0UTwW TOUTO KQAdALVELY KAl TtV

TO OWHA* TTAALY OE KATAOTAOELOWV TWV TORPOAVYwV TtaveoBat TO mabog.
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A0KATG 8¢ Kol a0TOG EppEAlLy TeQL TOV aUTOV TOTIOV oleTat CUUBaivel<v> katl

T AAAa kata T avta <> TloaEayopag [0¢] pnot yiveoOar to pév eldog TS altiag
nagaAéAotmev, Emavapégeofat Oé pnot év 1) kataAéfet 1oL mabovug

amowtegov vt <To> kwAVHATA TQ TVEVHATL.

Anonymus medicus De morbis acutis et chroniis disease 3, sect. 1 (Garofalo p. 18, 1. 10-20) Fr. 70.1

The cause of epilepsy. Praxagoras says that [epilepsy] arises around the thick artery from
phlegmatic humors that gather in it; by producing bubbles, they stop passage of the psychic
pneuma out of the heart and so this vibrates and induces spasm in the body. When afterwards
the bubles subside again the affection ceases.

Diokles also thinks that there is an obstruction in the same place. He thinks that also the other
(process) happens in the same way as Praxagoras says it happens; however, he has omitted to
specify the cause, but in describing the affection says rather doubtfully that (the cause) should
be referred to the hindrances encountered by the pneuma. (Translation: Brian Fuchs/Garofalo,
modified.)

One could wonder how Praxagoras determined that there was phlegm in the arteries?
Galenos says in fr. 84 that he did so by examination of the pulse. Galenos ridicules the
obscure method and the contradictory thinking. If the arteries transport pneuma, why do
they also contain phlegm?

0 pév ye 100 ITpalayogov kal Oavpuaoctov lowg oot paveltal. Undé yao megtéxeoOat Aéywv
€V AQTNELALS TOUG XVHOUE, OHWG €K TV OQUYUOV WEAS TVAS avT@v avaAoyileobat
meaTaL AAA” obdapwe mabog aloONoews EMELTAYEL KOLVOV. AiviyHa YOQ &V 0UTWS TOV
Adyov Tom|oeLeV, Vv TIG AVAYVWOKWY, elta 1T VoWV, olntal Tt fUOov éykekpLebat @
Adyw kat Bavpaotov, eita kataTenTot dOnNAadT), INTV HEV DX TAVTOG, VOIOKWV O OVOEV.
Galenos De diagnoscendis pulsibus libri iv vol. 8, p. 941, 1. 16-19 — p. 942, 1. 4 (Kiihn) Fr. 84

Indeed, Praxagoras’ doctrine will probably seem astounding to you: although he says that the
arteries contain no humours, he attempts, nonetheless, to determine certain kinds of humours
based on the pulses. But he does not refer to any common sense-perception. He thus makes his
statements such a riddle that one who reads his book without making out the sense believes
that something deep and marvelous is hidden in his words. And so he clearly wastes his time
since he searches everywhere without finding anything.

However, the idea that paralysis and epilepsy is caused by blockade of arteries
transporting pneuma is in line with Aristoteles” view that the faculties for movement and
sensibility are located to the heart (Jaeger, 1913, p. 43). &ox1) Yo TS pOOEWS 1] KAQ-

Ol “The heart is the ruler of the body” (De generatione animalium 738b16).

These three descriptions by Anonymus Parisinus help to clarify a passage in fr. 11 which is
otherwise difficult to interpret about Praxagoras observation that arteries in their
extremities are changed into vevoa (section 4.3.3 on blood vessels).

14 The manuscripts have: cupufaivet kai ta dAAax kKata T avtd. IToaayodoag d¢ enot ...

Fuchs comments: cupBaivet usque ad yiveoOat fortasse sic refingenda sunt cupfaiverv kat ot AAAa kot T avtd
IMoa&aydoa @not yiveoOal, sed ambigimus. Fuchs also thinks that dmopwTtegov 1v is corrupt. See Fuchs (1894, p. 542)
Wellman edited: ovppaiverv ... Ioa&ayopa. See Wellmann (1901, p. 29, 140)

None of these uncertainties do considerably change the meaning of the text regarding the understanding of Praxagoras.
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Some additional support may be found in another three reports by Anonymus (diseases 7,
22 and 24) quoted by Lewis (Lewis, 2017, pp. 79-81). These are not proper fragments since
Praxagoras is not mentioned by name, but they all refer to opinions of “the four” or “the
ancients”, usually synonymous with Hippokrates, Diokles, Praxagoras and Erasistratos.
All three texts regard nerves which are blocked by phlegm preventing the faculty, tnv
dvvapuy (disease 24) or the psychic pneuma, t0 Puxucov mvevpa (disease 7) to reach the
proper organ.

An interesting piece of information is given by Anonymus in fr. 78, where he says that
ravenous appetite is caused by cooling of the innate pneuma. This indicates that the
distinction between innate heat and innate pneuma was not so clear in his time (around
the year 100 CE). Whether Praxagoras was of the same opinion is difficult to know. The
fact that Anonymus here explicitly mentions the book mept vovowv increases the
credibility. Otherwise, a mistake with confusion of heat and pneuma could be suspected.
In all other fragments Praxagoras is said to regard breathing as nourishment to the innate
pneuma.

BovAipov aitia. oOvopaoti pév tob maboug ol agxaioL ovk Epvriodnoay, kato d¢ TV ToVTWV
axoAovBiav @apév avtov yiveobat kata Poév pév Tov EUpUTov MVEVHATOG, KATA TEW
0¢ 10V €v pegevtegi pAePaV alpatog: TavTa Yo aitia kal The 00éEewe.

0 d¢ Inmowpdng év ) dratnrtiky, 6 d¢ [Moalayopag év ) mepl vovowv,

0 0¢& ALOKANG €V 1) Tepl mépews: el TteQ 00V 1) AVELLEVT] BQEELS HIKQOG €0TL ALUOG,

1 érutetapév PovALog av ein. 0Tt d¢ Polis €0ti Tov Bepuov kai ML Tov aluatog,
TUOTOUTAL TO ETUTTOARLELY ML YEQOVTAS TO MADO0C HAAOTA, TTOAAKKIC KAL €V XELUWVL,

Kat 1) Oepamela d& dnAol ugia Yo kat oivomooia katl dOIHEWV TIQOOPOEX

lvToL T0 voonua.

Anonymus medicus De morbis acutis et chroniis disease 11, sect. 1, 1. 1-12 Fr. 78.

The cause of ravenous appetite. The old physicians did not mention this disease, but following
their opinions we say that it has its origin in the cooling of the innate pneuma and in
concretion of the blood in the veins of the mesentery; for these factors also cause appetite. Thus
think Hippokrates in his “Dietetics”, Praxagoras in his book “On diseases”, Diokles in his book
“On concoction”. If the arising appetite is small, it is called hunger; its intense state would be
ravenous appetite. That it is a cooling of heat and coagulation of the blood is proven by the fact
that mostly old men are taken by this disease, often also in winter. Moreover, it is clear from the
therapy, for vapor-bath, wine and highly seasoned food heal the disease.

4.5.3 Summary

Earlier concepts

It was evident to Greeks already from Homeric times that breathing air was necessary for
life. Anaximenes regarded the soul as air. Empedokles thought that air could enter the
body not only through the nose but also through small openings in the skin which were
connected to vessels containing blood.

The role of the lungs in respiration was not clear. They were regarded as wet spongy
organs. According to Aristoteles the faculty for movement was localized in the heart. He
also thought that the beating of the heart was caused by the expansion of pneuma due to
heating of blood in the heart. Aristoteles made a distinction between ovp@uTOV TVEDHA
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and OvVpabev eéneloaktov mvevua, the former present in the body since embryonic life,
the latter inhaled with the air we breath.

Praxagoras’ teachings

Praxagoras thought that the inhaled air is nourishment to the psychic pneuma. The
inhaled air is transformed in the body, becoming slightly dense and moist. This
transformed mvevua is then distributed in the body by the pulsation of the arteries which
draws mvevpa into them. mvevua is the “faculty” making movement possible. If the flow
in the arteries is blocked by @Aéyua disease is the result. Neurological diseases like
paralysis, apoplexy and epilepsy are explained in this way.

Legacy

Galenos opposed the view that breathing is nourishment to the mvevua. He argued that
breathing is necessary to cool the innate heat (cUp@uTOG Oepudc).

The concept of pneuma in the arteries persisted for many hundred years. Because of this
some scholars blame Praxagoras for the long delay before blood circulation was finally
detected by Harvey.
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Chapter 5 General summary and conclusion

5.1 Earlier studies

5.1.1 Aspects on Steckerl’s book

The collection of Praxagoras” fragments published by Steckerl in 1958 was the most
comprehensive so far.'> Already in his introduction (p. 7-8) Steckerl tries to make
Praxagoras’ views to fit, not only with Aristoteles, but also with Hippokrates. He then
cites Anonymus Londinensis who writes that “Hippokrates says that tag pvoag, wind-air-
breath, is the cause of disease”and that these pvoat come from megloowuata, residues.

Inmokeatng 8¢ p(now) ai(tiag) (eivat) g vooov tag pvoag
Anonymus Londinensis latrica sect. 5, 1. 35-36 (Diels)(Jones p.34)

Hippokrates says that tag pUoac, wind-air-breath, is the cause of disease. (Translation: W.H.S.
Jones, ad loc.)

ToUT(WV) €kkelpév(wv), OTav YEV(NTaL) MeQLOTWHASTA>, ATO TOVTWV Yi(vovtat) guoat, ol on
TavaBuu(lBetoar),tag vooovg amoteAovot
Anonymus Londinensis Iatrica sect. 6, 1. 31-33 (Diels)(Jones p. 38)

On this theory, when residues occur, they give rise to breaths, which rising as vapour cause
diseases. (Translation: W.H.S. Jones, ad loc.)

Steckerl then compares this opinion of Anonymus Londinensis with what is found in the
two fragments in Anonymus Parisinus on epilepsy (fr. 70) and neurosis (fr. 71). Both these
diseases are according to Praxagoras caused by mopg@oAvyeg, bubbles.

Steckerl continues:

“Beyond any doubt, there is complete agreement between the account of Anonymus
about the doctrine of Hippokrates and these two fragments of Praxagoras. — On the
basis of these two passages one could imagine the way and manner in which the
theory of humors generally ascribed to Hippokrates and his School and the theory of
the puoat mentioned by the Menon-Papyrus might have been linked together one
with the other” (Steckerl, 1958, p. 8).

There are many reasons why this over-confident analysis (“one could imagine”!) seems
questionable, also to a less experienced reader. The most important are the following.

First, the theory of humors, even if sometimes ascribed to Hippokrates, was in fact
introduced by Polybos, son-in-law to Hippokrates. Second, the treatise De flatibus
considered to be a sophistic work was almost certainly not written by a Hippocratic
physician. Not surprisingly, Steckerls’s book was after its publishing, met by severe

15 The work of Steckerl is impressive, considering that it was completed before computers and the digitalization of ancient
texts. However, more attention to detail from the editor could have improved this work. The numbering of fragments is
inconsistent. He gave a number to 120 fragments, when in fact many more have been presented. For example, fr. 27
comprises 6 different fragments which could have given unique numbers and in a logical order. One important fragment
between 10 and 12, thus no 11, lacks an identifying number. Spelling errors not only in the English, but also in the Greek
text are numerous and could have been corrected. The philological deficiencies have been pointed out by Schubring, 1961.
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criticism. Schubring admitted that the task to make a compilation of Praxagoras” works
was “eine sehr dringende Aufgabe” (a very compelling undertaking)(Schubring, 1961, p.
258). At the same time, he stated that Steckerl’s book is “vor allem durch mangelnde
Genauigkeit und Konsequenz unbefriedigend” (above all because of the lack of accuracy
and consequence unsatisfactory). He criticized the abundant spelling errors, not only in
the English text, but also in the Greek. His most severe criticism was the lack of adequate
references, lack of consequent numbering of the fragments and above all the lack of a
critical apparatus. Thus, this criticism was mainly from a classic philological standpoint.

Kiihn agreed to the “Unzulédnglichkeiten der textkritischen Behandlung” (the
insufficiency of the text critical treatment) and then attacked the highly speculative
comments to the fragments made by Steckerl (Kiihn, 1962, p. 133). In those comments
Stecker]l had made conclusions that could not be based on the fragments alone but needed
indirect support from other sources. The first was the controversial Hippocratic treatise
De flatibus. The second was the text of Anonymus Londinensis. The conjectures made by
Steckerl were vigorously refuted by Kiihn.

Also Furley was critical: “The collection is useful, but the interpretation is frequently
unconvincing” (Furley & Wilkie, 1984, p. 22). So was Longrigg: “in several respects stand
in need of correction”(Longrigg, 1985).

Many years later, Nickel (Nickel, 2005, p. 317) did also criticize Steckerl for writing that
Praxagoras should have been influenced by and in “complete agreement” with
Hippocratic thinking as presented in Anonymus Londinensis and De flatibus regarding the
cause of illnesses. He points out that the word phusa (pvoa) which is used in De flatibus
cannot be found in fragments of Praxagoras. Also, the word perissomata (nepioowuata)
which is used in Anonymus Londinensis is never used by Praxagoras. On the other hand,
the word pompholuges (Tiou@oAvyec) is not found in Anonymus Londinensis (Nickel, 2005,
p. 319).

Lewis in her book states: “Steckerl’s reconstruction, however, is often misleading. It
presents conclusions in a decisive form but these are not always supported by the sources
and at times even contradict them ... “(Lewis, 2017, p. 7).

Taking all this criticism into consideration I have tried to adhere as closely as possible to
the fragments as they can be understood, without making conjectures. When Steckerl’s
translations seemed to far from the original wording they have been replaced by others,
mainly from Lewis” monography. Her book has been of great help, also because she has
set the short fragments which were published by Steckerl in perspective.

5.1.2 Aspects on Lewis’s book

It would be unfair to put Orly Lewis’s book in the same category as Steckerl’s book. Her
book is a masterpiece in every respect. Vivian Nutton finds it excellent (Nutton, 2018, p.
378). It gives a thorough overview of all that can be known about Praxagoras” work in the
fields of arteries, pulse and pneuma. All fragments are put in perspective and not just the
short sequences published by Steckerl. “By insisting on the specific context of much of
Praxagoras’ work, Lewis has successfully avoided both the static recital of opinions
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adopted by later doxographers such as Anonymus Parisinus and any simplistic notion of
him as worth considering only as transitional figure between others more famous”
(Nutton, 2018, p. 379). This has greatly facilitated the work with this essay. Adequate
references are given, including the most recent published critical versions, mainly in
CMG. Admittedly, she has not made an own text critical analysis, a task that would be
overwhelming.

Lewis does not discuss the role of humors in Praxagoras’ teaching, neither the role of
factors affecting the humors, such as food or environment.

5.2 What do the available fragments tell us about Praxagoras’ teaching?

5.2.1 On his role

Praxagoras was an authority of his time and a teacher of a generation of younger
physicians, among others Phylotimos, Herophilos, Pleistonicos and Xenophon from Kos.
He wrote more than ten books on anatomy, diagnosis and treatment of many diseases.
Some of these books were available to readers hundreds of years later.

5.2.2 On humors

The author of De natura hominis taught that the human body is composed of the four
humors: Blood, phlegm, yellow and black bile. Aristoteles taught that the body is
composed of the four elementary qualities: Warm, cold, moist and dry, which in turn
make up the four simple bodies air, fire, water and earth.

There is no clear indication in available fragments that Praxagoras was adhering to any of
these opinions. It is not even certain that he was aware of the theory of the four humors as
put forward by Polybos. Regarding the four elementary qualities there is some
uncertainty. In fr. 20 Galenos criticizes Erasistratos for despising the theory that “the
bodily parts of all animals are governed by the warm, the cold, the dry and the moist”, a
theory he claims was not despised by Hippokrates, Diokles, Praxagoras, Philiston, Platon,
Aristoteles or Theophrastos. Thus, all seven should have accepted the theory he himself
held so high. Nevertheless, this is not consistent with the view expressed in De prisca
medicina, a treatise never referred to by Galenos.

However, humors had been of interest to physicians a long time before Praxagoras and it
is certain that humors played a central role in his teaching. He recognized ten different
humors (according to their smell, taste, color, consistency etc.), eleven if blood is included.
According to him humors determined the difference between health and disease. Under
normal conditions blood is produced from food, most probably in the liver from which
blood flows into the veins. It is not easy to understand what was considered normal
conditions. Probably there was an idea of some kind of balance. Some food produces
more humors. There is contradictory information regarding Praxagoras’ opinion about
innate heat. Galenos says that Praxagoras did not believe that an innate heat existed.
Nevertheless, Galenos says that blood is formed when the innate heat is in moderation,
while humors are produced when this is not the case. Again, this may be Galenos” own
opinion.
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The most negative impact was attributed to phlegm (pAéyua), usually described as cold,
thick and vitreous (Pvxo0v, maxV, and vitpwdeg)(in total ten fragments). The presence of
phlegm in the aorta and arteries had dire consequences because it obstructed the passage
of pneuma, where upon apoplexy, paralysis or epilepsy could follow.

5.2.3 On blood vessel anatomy, pulse and pneuma

Praxagoras was not the first to note that different vessels have different morphological
characteristics. Neither was he the first to note that some vessels throb. However, he was
the first to combine these observations. He realized that it was just one type of vessels that
was pulsating, and he called these vessels arteries and gave them a role to transport
pneuma to the periphery of the body.

How did he come to this conclusion? Galenos says that he was experienced in dissection.
Then the anatomical difference in vessel wall is evident to the dissector. In his role as
physician, he must have noted the pulsation of some vessels and the absence of pulsation
in others. He also noted that these pulsations differed depending on the condition of the
patient. He did not see the connection between heartbeat and pulsation but thought that
the arteries had an intrinsic activity causing pulsation.

He thought that this activity had the function to draw pneuma into the arteries. The
concept that some vessels are devoid of blood was not new. It was based on findings
postmortem in animals. He hypothesized that pneuma was produced from air which was
inhaled during respiration and subsequently transformed by moistening and warming in
the lungs and heart and then distributed via arteries to the periphery. The role of the the
air we breathe was to nourish the cOu@utov mvevua, the innate pneuma. The mvevpa
distributed by the arteries was the effector of motor activity.

There is no evidence that he considered pneuma to be the soul. The central role of
cognitive functions was assigned to the heart.

5.3 What was Praxagoras’ impact on medicine during Antiquity?

To discuss Praxagoras impact on the development of medicine in the period up till
Galenos would require a separate study. However, the main legacy is without doubt the
classification of arteries as a distinct type of vessels which are pulsating. Equally
important is his observation that the quality of the pulse could be used in the evaluation
of the patient. However, his opinion that the difference in pulses is only a question of
quantity was abandoned already by his pupil Herophilos, who realized that itis a
question of quality. Herophilos was aware of the important difference between a regular
and an irregular pulse.

Praxagoras’ ideas about the role of humors were forgotten mainly because of Galenos’
strong support for the four-humor theory ascribed by him to Hippokrates.

The acceptance of his thoughts about the role of pneuma among the Stoics and
Erasistratos is more uncertain. “It is tempting to assume that Praxagoras was the source of
Erasistratos’ doctrine on the contents of the arteries, but we must bear in mind that there
is no evidence for this and there is nothing to have prevented Erasistratos from reaching
the same conclusion (rather than just confirming it) independently” (Lewis, 2017, p. 307).
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Four hundred years later Galenos distinguished “the vital pneuma in the arteries from the
psychic pneuma responsible for the activities of the brain and the nervous system. — In
both types of pneuma production Galenos gives a complex account, and indeed does so in
some of the most convoluted prose in his corpus” (Lloyd, 2007, p. S143).

Another four hundred years later Theophilos was writing about pneuma in the arteries.
Thus, the idea persisted. It is uncertain how much responsibility can be given to
Praxagoras for this fact. Some scholars have implied that Praxagoras’ clear distinction
between arteries and veins as having different roles was the reason for the long delay
before Harvey finally during the 17th century detected the blood circulation (Lewis, 2017,
p- 307). This implication seems unfair to a physician who undoubtedly made a great
contribution to the medical field during Antiquity.
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7 Appendix I, Results of text search in TLG
using the lemma IToaaydpac. Number of hits within parenthesis.
(Last visited February 2023.)

1. IIPAEATOPA (1)
2. TMoa&aryopa (11)
3. IMoa&aryooa (14)
4. TToaEayooar (2)

5. TToa&arydoav (34)
6. IToaEaydoao (5)
7. IToaEaydoac (148)
8. IToa&aydpov (34)
Y. 249

Authors mentioning IToa&ayopag, but not Praxagoras from Kos (number within
parenthesis)

Anacreon (1), Anthologia Graeca (2), Anthologiae Graecae Appendix (3), Aristophanes
(4), Chrysippos (1), Democritos (1), Erasistratos (8), Eustathios (1), Plutarchos (1), Flavius
Philostratos (2), Lascaris (1), Tzetzes (1), Myrepsos (2), Photios (4), Porphyrios (1),
Praxagoras (3), Scholia in Aristophanem (9), Scholia in Theocritum (4), Suda (1),
Theocritos (2).

Authors mentioning IToa&ayopag, Praxagoras from Kos (number within
parenthesis)

Anonymus medicus (16), Athenaios (6), Diokles (56), Erotianos (1), Galenos (99),
Marcellinus (1), Oribasios (3), Ps-Galenos (3), Rufus (7), Scholia in Homerum (2), Scholia
in Nicandrum (3).
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33 Pn De usu partium vol. 3, p. 403, 1. 6-13 61
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60 BV,H De differentiis febrium libri ii vol. 7, p.404, I. 8-13 34
62 De morbis acutis et chroniis disease 1, sect. 2, p. 2 41
64 H De morbis acutis et chroniis disease 33 sect. 3, p. 17 36
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