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ABSTRACT
One of the most challenging issues with the sources of ancient medicine is to be able to 
identify the correspondence between the diseases we know today and those reported in 
ancient medical texts. Ancient diseases’ definitions rarely help us, and the symptoms 
described often correspond to more than one disease. This is especially true about tubercu
losis, a disease that historians of medicine habitually associates with the Greek words phthi(n) 
o (φθίνω), verb, phthisis/phthoe (φθίσις/φθόη), noun, phthinodes/phthisikos (φθινώδης/ 
φθισικός), adjective, all etymologically linked to an Indo-European root that expresses the 
idea of consumption in a broad sense. This article aims to analyze a group of Greek words, 
branchos/branchia (βράγχος/βράγχια), krauros/kraurao (κραῦρος/κραυράω), and katarreo 
(καταρρέω), that appear in nosological contexts very close to the infectious disease that 
today we call tuberculosis. Moreover, the paper aims to focus on the transmission pathways 
of TB being via animal-human contact and some ancient strategies to cure it. The symptoms, 
transmission pathways and therapeutic approach of tuberculosis belong to a homogeneous 
pathological picture that emerges from a set of texts that date back to the period between 
the fifth century BC and the second century AD.
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A passage much quoted and little studied

Most of the contributions, even recent, that trace a 
historical-medical profile of tuberculosis (TB) refer to 
an Aristotelian passage from the History of animals [1] 
(HA) that probably deserves a broader contextualiza
tion and analysis [2,3].

In this passage Aristotle reviews the symptomatol
ogy of some inflammatory diseases that affect animals, 
in particular pigs and oxen. According to Aristotle, 
these animals can be affected by a pathology called 
branchos (βράγχος). However, this is the only passage 
in Greek literature where this term appears within the 
context of animal diseases. A word or an expression 
that occurs only once within a context is called, in 
technical language, a hapax. In human beings, the 
term indicates hoarseness, as evidenced by its lemma 
in Liddell, Scott, and Jones’s Greek-English Lexicon, the 
most thorough and authoritative Greek-English dic
tionary, and also recently by Stefan Schnieders [4].

The symptom expressed by the term branchos can 
be associated with more than one inflammatory dis
ease [5]. As a matter of fact, Liddel, Scott and Jones 
provide us with the first general explanation of ‘hoar
seness or sore throat causing hoarseness’. The mean
ing is exemplified by three passages, the first from the 

Hippocratic treatise Ancient Medicine, the second from 
the second book of Thucydides’ Peloponnesian War (to 
describe the symptoms of the plague of Athens, 430 
BC), and the third from pseudo-Aristotelian Problems. 
The generic meaning of redness (of a given tissue) is 
also confirmed by another source. In fact, the lexicon of 
Hesychius (the broadest ancient lexicon, dating back to 
the fifth century AD) attributes to the lemma branchia 
(βράγχια) the meaning of generic pain around the 
throat associated with redness [6].

The Hippocratic treatise Ancient Medicine [7] (VM, 
late fifth century BC) places the redness that affects 
the throat in a nosological framework linked to the 
flows of strong and noxious humors [8] that from the 
head first affect the eyes, causing pain, burning and, 
finally, inflammation, and then involves the throat and 
causes hoarseness, sore throat [9], erysipelas [10] and 
pneumonia.

The author of VM proposes a polemic against the 
physiological simplifications of some pre-Socratic phi
losophers. Philosophical thought was born in the 
Greek cities of the ancient region of Ionia (central 
sea-board of Asia Minor) with the pre-Socratics (sixth- 
fifth century BC). It was the first ontological or cosmo
logical approach to explain the nature rules of the 
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Sýmpan (Universe). Among them, in Magna Graecia 
(Southern Italy) was Empedocles (506–443 BC) from 
Acragas (today called Agrigento, Sicily) with 
Pythagorean thought, which thinking is beyond mon
ism and accepts not only one but four ‘ἀρχικὰ στοιχεία’ 
(primary elements) that is fire, water, earth, air [11]. The 
writing, in fact, does not identify the cause of a disease 
as arising from a single factor, but in a complex inter
action of co-causes, in which the principles of heat and 
cold act together contributing to the genesis of well- 
being or illness only in relation to a more or less 
temperate concoction of humors.

However, in accordance with the context to which 
the work belongs [12], VM defines a pathological pic
ture that in the history of the medical literature seems 
to recur in an unaltered form even in medical lexica.

In the Pseudo-Aristotelian Problems (third century 
BC), in the section dedicated to medical questions [13], 
respiratory diseases are traced back to a precise cli
matic picture that induces the increase of phlegm in 
the head [14,15]: this excess of moisture pours into the 
neighboring parts of the body causing coughs, hoarse
ness and consumption.

However, nothing authorizes us to associate this 
symptom exclusively with tuberculosis. Mirko Grmek 
[16] already warned medical historians against a 
hasty identification of tuberculosis in Greek sources: 
the generic nature of the symptoms described and 
the spread of respiratory diseases combined with 
the use of a term such as phthisis (φθίσις), which 
simply indicates consumption, exposes the risk of 
incorrect retro-diagnosis. In the first book of the 
treatise On epidemics [17], Hippocrates circum
scribes the sense of phthisis, but the Corpus 
Hippocraticum preserves the double value both of 
consumption and disease of the respiratory system. 
The use of phthoe (φθόη) in only two passages does 
not resolve the ambiguity and the precise distinc
tion of the three types of phthisis in the treatise On 
internal affections [18] doesn’t allow a reliable iden
tification with the pathology that we indicate with 
the name of tuberculosis [19]. As a matter of fact, 
Hippocrates’uses of φθίσις-words definitely at times 
point to tuberculosis, at other times his uses may 
not. That is to say, some of the symptoms that 
Hippocrates describes are so specific to 
Tuberculosis (type of fever, type of sweating, season 
of disease), that we can be fairly sure he’s referring 
to TB. But at other times, it’s not so clear [20].

Pseudo-Aristotle use the terms phthisis and phthoe 
without any distinction [21], whereas pseudo-Galen 
distinguishes them in relation to their etiopathogen
esis: phthisis indicates the consumption of the body in 
a general sense, while phthoe the consumption follow
ing ulceration processes [22]. Galen, who also associ
ates phthisis and malnutrition [23], identifies two 
possible causes of this consumption:

(1) The flow which takes origin from the head.
(2) The ulceration of the lung tissues that produces 

the rupture of blood vessels [24].

The first aligns with the Hippocratic tradition 
expressed in the VM treatise; the second integrates it, 
welcoming on the therapeutic level the biological 
reflections of Aristotle on homoeomeric tissues, such 
as flesh, or on elementary principles consisting in turn 
of variable mixtures of hot, cold, dry, and wet.

What about Liddell, Scott and Jones’s secondary 
meaning for branchos? It refers to two swine diseases, 
anthrax and foot-and-mouth disease. Also, in this case, 
the term describes an inflammatory process that 
comes to affect the lungs and leads the animal to 
death. The passage goes on to name two other dis
eases of pigs that are both called krauros (κραῦρος). 
One of the two pathologies that affect oxen, is also 
called krauros. Now, it is clear that anthrax, foot-and- 
mouth disease and tuberculosis are related to different 
pathogens. However, the interesting aspect of the 
question lies in the use of a shared nomenclature to 
indicate the contiguity of infection processes between 
humans and animals.

In essence, the anatomical-physiological reflections 
that Aristotle proposes in Parts of animals (PA) and in 
History of animals, were inherited by Herophilus and 
Erasistratus in their dissectional approach (Alexandria, 
third century BC) and became a point of reference also 
in clinical practice [25].

If it is assumed that the homoeomeric tissues are 
identical for all living things, the homogeneity of the 
nosological pictures between man and animal is legit
imized; it represents the most evident fact that emerges 
from the use of the medical lexicon in the HA passages 
in question: if the tissues are the same, then the infec
tions that inflame and corrupt them are also the same.

This is confirmed, as we said above, by the case of 
the term krauros, with which Aristotle defines one of 
the two pathologies related to oxen [26]; the term 
refers to a feverish state that makes breathing warm 
and frequent and that quickly leads to death as a result 
of a serious lung disease, also demonstrated by animal 
dissection studies.

The pathological rotting of the bovine lung is sig
nificantly reflected in the clinical case reported in 
Corpus Hippocraticum Diseases I 13 (first twenty years 
of the fourth century BCE): in this text, the same 
expression is used to indicate the outcome of an omi
nous nosological picture. It is, in fact, a suppurative 
inflammation produced by the descent of the phlegm 
from the head to the lungs.

The vb. katarreo (καταρρέω) also clearly traces 
this inflammatory process to an imbalance of 
humoral flow that manifests itself in terms of quan
tity and movement within the body, as in the case 
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of branchos. Aristotle feels the need to clarify the 
pathological meaning of the term krauros by com
paring the infinitive mood of the denominative verb 
(to krauran = τὸ κραυρᾶν) to the noun pyretos 
(πυρετός) which, in man, indicates an acute febrile 
state: the construction of the phrase emphasizes the 
total parallelism between the human and animal 
conditions.

In general, without any claim to identify exactly the 
disease to which Aristotle refers, the symptoms of 
krauros recall Mycobacterium bovis disease, which is 
transmitted from animal to man in contexts of accen
tuated contiguity and through the practice of slaugh
ter [27].

The treatment of oxen, moreover, is truly emble
matic for the Greek world and especially for the 
Athenian world, because it is linked both to the eco
nomic and social dimension of work in the fields and to 
the ritual practice of slaughter.

In fact, Claudius Aelianus [28] testifies that the 
Athenians excluded yoke oxen from sacrifice because 
they were fellow farmers who partook in agricultural 
labor[29].

It is therefore no coincidence that for one of the four 
occurrences of the term oikos (οἶκος, home), an entity 
autonomous from the State (polis = πόλις) in terms of 
aims, rules, ideals, religious system, within Aristotle’s 
Politics, he defines this as a community that was 
formed according to nature to face daily needs, and 
introduces its definition with a verse of Hesiod [30] that 
welcomes in the founding nucleus first of all the wife 
and work oxen, meaning the latter as domestic slaves 
of the poor [31].

In ancient times (and even into the more recent 
past), oxen literally lived on the ground level of a 
house as a member of the family, and as such their 
social proximity contributed to the ease of spreading 
disease to their masters.

Moreover, if not used for fieldwork, oxen were des
tined for sacrifice in a very ritualized form of slaughter 
[32], which by virtue of the sharp tools for killing (using 
a pelekys = πέλεκυς, or ax) and cutting their meat 
(using a machaira = μάχαιρα, or knife) [33], were vec
tors for spreading contagions.

More generally, the comparative nosological picture 
that emerges at the lexical level in the use of branchos 
for animals and of krauros as pyretos of cattle, is in 
perfect coherence with the criteria of the anatomical- 
physiological description of the living that Aristotle 
proposes in the treatise on the parts of animals. In 
fact, although organic complexity makes man an ani
mal of a special type, his nature remains the object of 
general zoology [34].

In PA Aristotle describes the tissues and the mor
phology of the anatomical parts and their functions, 

referring to man only to define his anatomical-physio
logical differences [35].

The fact that the human being is reserved a para
digmatic role reinforces the impression of a close noso
logical contiguity between man and animal that 
emerged from the investigation on the use of the 
lexicon in HA.

The comparability of the symptoms extends to the 
modalities of their contagion which implies a close 
coexistence both in animal-to-human transmission 
and in that from man to man.

Moreover, Cockburn [36] and Hare [37] had already 
hypothesized the origin of human tuberculosis from 
bovine tuberculosis by horizontal transmission in con
junction with the domestication of oxen and with the 
beginning of sedentary agricultural activity: the lexical 
investigation of the ancient sources indicated by 
Grmek and their anthropological-cultural contextuali
zation seems to support this hypothesis.

Breathing and interhuman contagion

With regard to the inter human contagion, pseudo- 
Aristotle, in the Problems, wonders why for some dis
eases, such as phthisis it is possible to trace the con
tagion to proximity and for others not [38].

The answer lies in the alteration that the phthisis 
produces on the breath, making it unhealthy and 
heavy.

As pseudo-Aristotle points out in the Problems, the 
rapid spread of this kind of disease seems to be due to 
a transmissibility by air, specifically inter-human, which 
causes contamination when the healthy individual 
inhales the unhealthy and heavy breath of the sick 
individual. The origin of the infection remains, in any 
case, miasmatic and not by a microrganism.

Galen of Pergamon also asserts that infection is a 
consequence of proximity to the sick of phthoe [1], 
including in this category all those who in general 
exhale corrupt breath.

The doctor of the emperor Marcus Aurelius also 
notes how the homes of the TB patients are pervaded 
by a bad smell which confirms the phthoe to be the 
etiopathogenesis of their disease.

Inter-human transmission of TB recalls the events of a 
court case presented, more than five centuries before 
Galen, by Isocrates in the Aegineticus (394–390 BCE) 
[39,40].

The trial revolves around a disputed inheritance: 
Thrasilocus has no male children and therefore decides 
to leave his estate to a dear friend who takes care of him 
even if he should fall ill with phthoe; however, the friend is 
reminded that most of those who have assisted patients 
with phthoe have died of the same disease [41].
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The half-sister, in fact, who after the death of 
Thrasilocus claims the patrimony as the closest relative 
of the deceased, had been careful not to assist him.

The point that unites the testimonies of Aristotle, 
pseudo-Aristotle, Galen and Isocrates is undoubtedly 
the recognition of a mechanism of transmission of TB 
from animal to man and from man to man.

Moreover, the author of the Hippocratic treatise 
On Winds (last quarter of the fifth century BC) 
identifies in the air the cause of the febrile states, 
likely TB, both in the case in which they are attri
butable to a plague and in the case in which they 
are due to inadequate nutrition [42]. The air intro
duced into the body through the breath or in 
conjunction with the ingestion of food becomes 
pathogenic if corrupted by miasmas [43]. Besides, 
the Hippocratic treatise On the sacred disease 
associates phthisis to the hereditary predisposition 
as happens with the epilepsy [44].

Miasmas accumulate and flow through other ways 
and the part of the body where they become the site of 
the disease: the excess humor in the chest is called 
branchos [45] and from it throat irritation, cough, 
hemorrhagic and purulent sputum are generated, 
very close to the refined description of the symptoms 
of phthoe proposed by the Alexandrian physician 
Aretaeus of Cappadocia in the treatise On the causes 
and symptoms of chronic disease 1.8 (end of the second 
century AD).

The cure

A final aspect that the complex issue of TB raises is 
the treatment. Before the first active drug against 
TB was discovered (streptomycin in 1943) and 
before the combination regimens were adopted, 
history reveals a number of other recommended 
therapies.

Many physicians considered the air of coastal 
regions, especially in Egypt and Libya, to be useful 
for the treatment of respiratory diseases. The 
young Seneca, Stoic philosopher and tutor to 
Emperor Nero, also moved to Egypt in AD 26 to 
treat asthma and chronic bronchitis. The careful 
reading of Galen allowed Joseph Walsh [46] to 
reconstruct the therapeutic protocol followed by 
a patient of phthisis. It included moderate exercise, 
baths and precise dietary prescriptions based on 
fresh milk and protein foods. The regularity of 
activities, entertainment and the possibility of rest
ing in a ventilated and south-facing room were 
supposed to be the leading strategies of the 
therapy.

In particular, the cure of Publius Granius Rufus [47] 
(first century AD) is a clear testimony of the remedies 
administered at the time. The context is particularly 

significant because the inscription was found in the 
area of the sanctuary of Asclepius in Lebena (Lentas), 
on the island of Crete, and allows a fruitful comparison 
between the contents of the so-called rational medi
cine and religious medicine.

The sanationes (inscribed records of cures) of the 
sanctuary, in fact, attest to the practice of a real med
ical activity that provided for pharmacological proto
cols and surgical practices consistent with the current 
medical literature [48]: it is possible, therefore, to ima
gine a close collaboration between the attendants of 
the sanctuary (nakoroi = νακόροι) and professional 
doctors, if not a direct competence of the priests of 
Asclepius in the diagnosis and treatment of diseases 
[49]. In fact, the description of the lung infection of 
Publius Granius Rufus fits perfectly into the symptoms 
that the Corpus Hippocraticum identifies for phthisis 
and phthoe: a cough continuous for two years with 
sputum containing purulent tissues and blood [50].

In a second inscription [51], relating to the same 
patient, there is also talk of an unbearable pain in the 
shoulder that falls within the nosological picture of the 
second phthisis described in CH Internal affections 11 (= 
Littré, VII 192).

As for therapy, patient care seems to satisfy the 
three approaches of religious medicine, namely the 
theurgical, the dietary and the climatic. The theurgic 
component emerges from the administration of a mix
ture of sacred ash and sacred water, one coming from 
the altar of sacrifices, the other probably from the 
source that fed the water system of the sanctuary for 
cathartic ablutions and the needs of patients.

The climatic aspect contributes to healing through 
an equal and opposite mechanism with respect to the 
miasmatic action of the contagion.

The location of the sanctuary near the sea makes 
the site particularly suitable for the treatment of lung 
diseases, but more generally it is the very position of 
Lebena to make it an ideal site of hospitalization: there 
is the commercial port of Gortyn and the city is 
exposed to the south on the route to Libya and 
Egypt, places recommended for chest diseases.

Finally, if the Asclepian context authorizes us to 
trace the pathology of Publius Granius Rufus to an 
imbalance of the humoral krasis (κρᾶσις = mixture), 
consistent with the convictions of the CH, it is clear 
that the nutraceutical properties of the foods that the 
patient must introduce into his regimen are aimed at 
purging and tempering the flows of humors that 
caused the infection.

In the treatise On the Regime of Acute Diseases, wine, 
in particular sweet wine, is indicated to facilitate expec
toration, especially if alternated with a small amount of 
water.

For the rest, the ingredients perform anti-inflam
matory functions (iris, honey, quince), depurative 
(diuretic arugula, laxative peplis and figs), 
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emollient (hot water, egg, pitch) and balsamic 
(resins), as attested by the medical matter of 
Pliny and Dioscorides [52,53].

Conclusions

The investigation of the lexicon of respiratory diseases 
and acute febrile crises in Aristotle’s zoological trea
tises has made it possible to highlight:

(1) The legitimate deduction of the horizontal 
human-animal contagion, due to the overlap
ping of the terms used to describe the pathol
ogy of both man and animal. Moreover, if we 
exclude the brief Alexandrian parenthesis of the 
human dissections of Herophilus and 
Erasistratus, the animal paradigm remains the 
only possible one and will continue to be so 
even with Galen.

(2) The refinement of the nosological pictures 
traced by the Greek medical literature, but also 
the difficulty of identifying them, interpreting 
them in the light of the modern conception of 
TB. In this sense, the historical-linguistic 
approach to the treatises on natural sciences 
and medicine makes it possible to avoid the 
errors of retrodiagnosis due to the overlap 
between our medical nomenclature and that of 
the ancients.

(3) The confirmation of the now well-known con
tinuity between the so-called rational medicine 
and religious medicine through the sanatio of 
Publius Granius Rufus: the diagnosis of his lung 
disease still testifies in the first century AD a 
clinical picture very similar to the affections 
that the Hippocratic author of the treatise On 
winds describes for the branchos.
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