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Introduction1

Aristotle’s ‘innate pneuma’ (σύμφυτον πνεῦμα) 
has repeatedly been interpreted as if it were 
a particular element that has transcended the 
physical phase of material transformations.2 The 
purpose of this paper is to question this way 
of thinking and to recapture an understanding 
of pneuma above all as a ‘substance’ that plays 
an essential role in physiological processes, 
while also functioning in normal physical 
processes. One major challenge we face is the 
re-examination of the relationships between the 
‘innate pneuma’ and the proximate entities of 
‘aether’ and ‘life heat’. Clarifying the ideological 
interchange between pneuma theory, as posited in 
Aristotle’s De generatione animalium and Greek 
medical thought, will shed new light on this 
problem.3

1. Identifying the Problem: Pneuma 
as the Soul and Aristotle’s 
Philosophy of Physiology

Of the pre-Socrat ic phi losophers,  it  was 

Anaximenes who f irst referred to pneuma, 
linking it to the soul. According to Anaximenes, 
the origin (ἀρχή) of all things is air (ἀήρ): ‘Our 
soul (ψυχή) is air, and as it supervises us, the 
whole cosmos is composed of pneuma and 
air’ (DK13B2).4 The soul was thought to come 
into the body through the intake of breath (= 
pneuma), and therefore the pneuma, which means 
‘breath, air, wind. etc.’, was thought to be life 
itself and to mediate communication between 
the microcosmos and the macrocosmos. Indeed, 
linking the soul to pneuma was quite common 
in ancient Greece. 5 For example, Diogenes of 
Apollonia says, ‘pneuma is soul, it is intelligence’ 
(DK64B4). 

H o w e v e r ,  A r i s t o t l e  h a s  a  u n i q u e 
understanding of pneuma: his theory of the soul 
places pneuma within his theoretical framework 
of matter and form. Aristotle describes ‘innate 
pneuma’ as being born to life (σύμφυτον), distinct 
from the external air. That is, humans have some 
intrinsic aspect of life distinct from the ‘outside 
pneuma’ (ἐπείσακτον πνεῦμα) that enters the 
body by breathing (cf. De partibus animalium, 
659b19). Aristotle describes this ‘innate pneuma’ 
as a result of the ‘hot air’ (θερμὸς ἀήρ) in sperm 
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(semen [σπέρμα] and seed [γονή]),6 which he 
understands as having the role of converting the 
soul from form to matter (menstrual blood) (De 
generatione animalium, II 736alff.). In addition, 
Aristotle argues that ‘innate pneuma’ explains the 
movement of animals through its connecting of 
the soul’s mental state, or desire (ὄρεξις), and the 
body’s physical state (De motu animalium, 6-11). 
Based on these references, contemporary scholars 
claim that ‘innate pneuma’ can be understood 
through the theory of hylomorphism as a medium 
for perceptual function.7

Most scholars focus their interpretations of 
Aristotle’s thoughts on the material or physical 
foundations for this perceptual function in his 
work De anima. Some scholars interpret Aristotle 
from a functionalist standpoint, acknowledging 
causal linkages between mental and physical 
states, but arguing that the mental state cannot 
be necessarily reduced to the physical one.8 
Some, however, object to this position, pointing 
out that such an interpretation assumes Aristotle 
had a modern understanding of the concept of 
the physical. Instead, they argue that Aristotle, 
who required an essentially living body as a 
prerequisite, found it impossible for a substance 
without life to have a physical state. Some even 
argue that Aristotle had no understanding of the 
process of physiological change necessary to 
realize a mental state.9

When considering these different arguments 
about Aristotle’s understanding of the continuity 
of material and physical states in De anima 
and the association with hylomorphism, it is 
important to consider ‘innate pneuma’, a key 
substance involved in physiological processes. 
Is it true that Aristotle, as past researchers 
suggest, understood life activities through 
‘innate pneuma’ without any consideration of 
physiological processes? 

One clue  l ies  i n  A r is tot le’s  pneuma 
theory, as reconstructed from his biological 
writings. Using these writings, his ideological 
conceptualization of ‘innate pneuma’ becomes 
much clearer. However, few scholars have 
yet considered this question through the lens 
of Ar istotle’s Corpus Hippocrat icum ,  an 
important writing on the topic. 10 This paper 
intends to rectify that gap, by clarifying the 
relationship between embryology in the Corpus 
Hippocraticum and Aristotle’s De generatione 

animalium  and examining how Ar istot le 
accepted and criticized contemporary medical 
understandings of pneuma. 

2. Pneuma vs. Aether in De 
generatione animalium

Before examining Aristotle’s medical viewpoint, 
we must first consider his view of pneuma in De 
generatione animalium. Most of the discussion 
of pneuma appears in Volume 2 in connection 
with the nature of sperm (II [2]), the aporia of 
the functional transfer of the soul (II [3]), and 
the development and differentiation of the foetus 
(II [4ff.]). Pneuma plays a particularly important 
role in the second of these discussions. Aristotle 
believes that the sperm and menstrual blood, 
respectively, are the formal (primary) cause 
and material cause, and that pneuma acts as the 
intermediary between the two. 

Aristotle writes that the sperm makes 
menstrual blood move ‘by the same movement 
as itself is moved’ (737a21ff.), meaning that the 
substance of menstrual blood is formed in the 
movement from the possible to the actual. In 
explaining the abilities of the soul within the 
context of functional transmission, Aristotle 
describes pneuma as analogous to aether (the 
upper fiery-air): 

 Now so far as we can see, the faculty 
(δύναμις) of Soul of every kind has to 
do with some physical substance which 
is different from the so-called ‘elements’ 
(στοιχεȋον) and more divine than they are 
....... In all cases the semen contains within 
itself that which causes it to be fertile 
(γόνιμα)—what is known as ‘hot substance’ 
(θερμόν), which is not fire nor any similar 
substance, but the pneuma which is enclosed 
within the semen or foam-like stuff, and the 
natural substance which is in the pneuma; 
and this substance is analogous to the 
element which belongs to the stars. (De 
generatione animalium, Book II, Peck 1949, 
p. 171, II 736b30-737al) 

 This passage was often used as a source for 
vitalist understandings of life in philosophy and 
medicine until the 18th century, and its meaning 
has been much debated over time. Although 
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later vitalists’ characterization of pneuma as 
supernatural spiritus is far from Aristotle’s 
original conception, it is not unusual, even 
today, to interpret pneuma as a special substance 
analogous to aether.11 

Solmsen is one of the scholars who use 
this understanding of pneuma. He claims the 
analogy is meant to explain the transmission of 
the soul and interprets the description of sperm 
in this passage (II [3]) as a ‘new discovery’ that 
abandons the premises of Aristotle’s previous 
theories.12 In other words, Solmsen believes 
that Aristotle is moving beyond his description 
of ‘sperm as a nutritional surplus’ (περίττωμα), 
coming to believe that sperm must contain all 
possible functions of the soul. For Solmsen, the 
sperm provides heat, which acts as a medium 
for the nutritional soul, and pneuma serves as a 
medium for the sensory soul; heat alone cannot 
explain transfer from spirit to matter. 

Similarly, Peck emphasizes the analogy 
of pneuma as aether, broadly interpreting 
pneuma as the primary cause.13 According to 
Peck, both actions move matter, but ‘they do not 
suffer qualitative changes themselves’. Aether 
itself is stationary, but moves the outermost 
celestial sphere of the sky, thereby conveying 
its movement to the inner celestial spheres and 
celestial bodies. Likewise, in reproduction, 
pneuma is a mediator between the nonmaterial 
initiator (soul) of movement and material objects. 
Nussbaum, meanwhile, is critical of the idea, 
saying that pneuma’s operation on the four 
elements (fire, air, water, earth) is obscured by 
using such analogical language.14

All of these interpretations emphasize the 
analogous relationship between pneuma and 
aether. All, therefore, contain arguments that 
are incompatible with Aristotle’s discussion of 
specific physiological function and contradict 
his notion that the work of the soul is basically 
nutrition intake. Criticizing this point, Balme et 
al. assert that the analogy should be understood 
in accordance with Aristotle’s discussion of 
‘heat’ (θερμόν) and in relation to other writings.15 
They believe that aether is analogous, not to 
pneuma, but rather to the ‘life heat’ that is a part 
of physis. Aristotle believed that this life fever is 
a ‘divine thing’ that differs from fire, one of the 
four elements that is eventually extinguished (cf. 
De philosophia). This heat is indispensable for 

maintaining the physical body (cf. De longitudine 
et brevitate vitae, 466b16ff.; De jusventute 
et senectute/De vita et morte, 470a19ff.; De 
respiratione, 479a29ff.). Unlike fire, life heat is 
not extinguished but gradually changes nutrients 
into various homogeneous units through special 
logos, a continual process that preserves the 
persistence of animal and plant bodies. It is thus 
a natural process; Aristotle believed that the 
digestion of nutrients is due to the heat held in the 
centre of the body (cf. De partibus animalium, 
650aff.), and its source, the heart, is the first 
organ to form within a foetus (cf. De generatione 
animalium, 740a17f., 742b36ff.). Therefore, 
Aristotle thought that life-power derived from 
heat in the heart. 

If pneuma is understood in this way as 
‘heat’, then one cannot interpret the analogy of 
pneuma as aether separately from the earlier 
notion of ‘sperm as a surplus of nutrition’. Sperm, 
Aristotle believes, is a surplus that corresponds to 
the ‘ultimate’ (τὸ ἔσχατον) of nutrition (725a12), 
and we can regard the interaction between 
‘innate pneuma’ contained therein and heat as 
demonstrated in Volume I. For nutrition to be 
the final product, it must be formulated through 
the stomach, liver, and spleen before reaching 
the heart (De partibus animalium, 670a19ff.), 
where the ‘innate pneuma’ is generated as 
‘steam,’(πνευμάτωσις) and the heart’s heat 
transforms nutrients into blood (De respiratione, 
480a16). Therefore, the pneuma is not limited to 
the functional transfer of the soul, as Solmsen 
describes, but already plays a material role in 
physiological processes prior to being generated 
as a surplus. Moreover, other descriptions 
throughout Aristotle’s biological writings, 
together with De generatione animalium, show 
the true essence of pneuma as both heat and 
physical activity at the level of ‘substance’. This 
heat can be contrasted with the divine heat 
described in the previous quotation. 

3. ‘Innate Pneuma’ as a Critique of 
the Medical Pneuma Theory

3.1 Pneuma in the Knidian Medical Corpus 
The next question to answer is that of the 
relationship between Aristotle’s theory of pneuma 
and pre-Aristotelian medical understandings of 
pneuma. Multiple scholars have pointed out that 
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Aristotle’s idea of ‘innate pneuma’ is directly 
influenced by Sicilian medical philosophers such 
as Empedocles, Philition, and Diocles.16 

There can be no doubt that Aristotle, who 
references multiple previous theories, discusses 
the pneuma of embryology.17 However, when 
consider ing the consistency of Aristotle’s 
embryology with the idea of pneuma in other 
understandings of reproduction, it is critical to 
note the connections between the works of the 
Corpus Hippocraticum (De genitura, De natura 
pueri, De morbis IV)18, considered to be written 
by the Knidian school, and De generatione 
animalium.19 Given these connections, while it 
is possible Aristotle’s theory of pneuma derives 
from fragmentary references to Sicilian medicine, 
it is more fitting to assume that De generatione 
animalium was inspired by the medical corpus of 
the Knidian school and its systematic theoretical 
const r uct ion of embryological processes. 
Therefore, the following sections examine the 
similarities between pneuma in both Aristotle’s 
and the Knidian school’s medical corpus. 
Specifically, I focus my analysis on Volumes I 
and II (4ff.) of De generatione animalium and 
the discussions of 1) ‘sperm as nutrient surplus’ 
and 2) ‘specialized functions of foetal pneuma’. 
By doing so, I hope to clarify the essential and 
unique characteristics of Aristotle’s theory of 
‘innate pneuma’.

3.2 ‘Sperm as Nutrient Surplus’
In Volume I of the De generatione animalium, 
Aristotle criticizes ‘the melting theory of sperm’ 
(724b35ff.), referring to ‘fusion’ (σύντηγμα) 
sepa rated  by  u n nat u ra l  means  f rom the 
substances responsible for growth (724b27f.). 
Aristotle also criticizes the pangenesis theory, or 
the idea that ‘sperm comes out from the whole 
body’ (724b35f.), a view found in the Corpus 
Hippocraticum and held by Empedocles and 
Democritus, along with many of Aristotle’s 
predecessors.20 Some scholars, meanwhile, 
attribute the melting theory to Empedocles 
and his followers; however, there is not enough 
evidence to support this view.21 

Al l  in  al l ,  whi le  Ar istot le  cr it icizes 
much of the Knidian medical corpus, which 
developed both the pangenesis theory and the 
melting theory,22 he accepts certain aspects of 
their sperm theory. For example, within the 

Knidian school, sperm is the most powerful of 
the naturally occurring internal body f luids—
the others being ‘blood, bile, water, mucus’ 
(αἷμα, χολή, ὕδωρ, φλέγμα)—and is produced 
when separated (ἀποκρίνω) from these other 
fluids (c.1, c. 3: VII 470, 2-3; 474, 5-8L [citation 
indicates page number and line number of Littre 
version]). Bodily fluid melts (διαχέω) due to the 
heat generated during intercourse, and through 
the movement a foamy substance is produced 
(ἀφρέει): sperm (470, 9-10L). Sperm is carried 
along passageways located throughout the entire 
body (470, 13-4L) by heat before being ‘separated 
from the whole body’ (ἀποκρίνεσθαι ἀπὸ παντὸς 
τοῦ σώματος) (474, 5L) and discharged. As in 
this Knidian understanding of sperm, Aristotle 
describes in De generatione animalium how the 
nature of sperm is to endure vigorous motion and 
bubbling, due to heat that forms sperm as a final 
product. 

Regarding the passing on of genetic traits 
and the determination of both sexes, there are few 
theoretical differences between De generatione 
animalium and De genitura.23 De genitura 
states that a child’s resemblance to one parent is 
determined by which parent has quantitatively 
more sperm (c.6ff.). Likewise, De generatione 
animalium attributes the passing on of traits 
to the mixing of male and female reproductive 
f luids. Thus, De genitura and De generatione 
animalium have more in common when it comes 
to their explanations of sperm’s physiological 
ef fe c t s  t ha n  t hey  do  w i t h  Empedocle s’ 
embryology. 

3.3 ‘Specialized Functions of Foetal 
Pneuma’ 

As descr ibed below, the Knidian medical 
theory of differentiation of foetus serves as the 
basis for both the pangenesis theory and the 
melting theory. In particular, the term pneuma 
is characteristically used in De natura pueri 
(c.12, c.17) to explain the origins of foetal 
breathing. However, it is also used to describe 
‘differentiation’; the constituents of sperm, 
coming from all parts of both parents, are ‘carried 
to a unique place’ (496, 20L). This is nearly 
indistinguishable from the ‘from the whole body’ 
theory in De genitura (c.1-8). This substance 
differentiates between the mother’s pneuma 
and the foetus’ own pneuma. In other words, 
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‘sperm and flesh are differentiated (διορθροῦται), 
whereupon similar things come to resemble one 
another’ (τὸ ὅμοιον ὡς ὅμοιον) (498, 24 f.L).

Although Aristotle cr it icizes both the 
pangenesis and melting theories, these ideas are 
interlocked with his idea of ‘the differentiation 
function of foetal pneuma’, and all develop 
together within his medical corpus. Aristotle 
believes that ‘sperm as a nutritional surplus’ 
gives sperm the dynamis to send it ‘to the whole 
body’, which leads to the conclusion that there is 
some ‘differentiation function of foetal pneuma’ 
intrinsic to sperm. That is, the foetus takes in 
nutrients not due to its mother’s pneuma or its 
own intake of anything from the outside, but via 
its own sperms’ dynamis (741b37f.). Aristotle 
clearly shows that there is no need to assume that 
sperm will melt from the ‘whole body’, nor that 
‘similar things are conveyed to what is similar’ 
(φέρεσθαι τὸ ὅμοιον πρὸς τὸ ὅμοιον) (740b15, cf. 
741b10). 

Similar terminology shows that these 
assertions of Aristotle’s are intended to criticize 
the Knidian medical corpus. However, he is 
not criticizing the function of pneuma itself; 
although Aristotle is skeptical of Knidian medical 
beliefs, it is clear that at the foundation of his 
embryology lies ‘differentiation (διορίζεται/ 
διορθροῦται)’ (741b37, 742a7) of the pneuma via 
the physiological processes.

4. The Relationships between 
Pneuma and Heat

As briefly discussed above, Aristotle’s criticism 
and acceptance of the medical corpus’ pneuma 
t heor y a l lows us  to  underst and h is  ow n 
‘innate pneuma’ idea as a process of physical 
change. The medical corpus includes the idea 
of a physiological mechanism by which body 
fluids and fever work together to form pneuma 
theory. In the Knidian medical corpus, the 
melting of body f luids results from ‘suction’ 
(ἕλκειν) produced by the interaction of humidity 
and heat; the importance of this suction is 
pointedly emphasized and results in a consistent 
physiological mechanism.24 The Knidian medical 
corpus understands there to be four bodily 
reservoirs (πηγή)—‘heart, head, spleen, liver’; 
these cavities cause suction that draws liquid 
(blood, mucus, water, or bile) from the belly 

(c.33ff.). The document repeatedly explains 
that the structure capable of using suction on 
substances exists to fill these bodily cavities (c.2, 
9, 19, 21, 22, 25, 50-53). More precisely, suction 
is caused by the power of the pneuma, the heat 
nutrient in reserve (cf. c.12, c.17). Therefore, ‘by 
heat and the power of pneuma’ is understood 
as the first principle that explains physiological 
change in Knidian medical theory. 

In contrast, Aristotle explicitly denies ‘by 
pneuma.’ The Knidian medical corpus describes 
the mechanism of the cavities as ‘like a cupping 
glass’ (ὥσπερ σικύη) (c.35: VII 548, 18L), 25 but 
Aristotle claims that sperm’s movement is not 
due to pneuma, but that it is sent naturally to the 
reproductive organs:

Each of the residues is carried to its proper 
place without the exertion of any force 
from the pneuma and without compulsion 
by any other cause of that sort, although 
some people assert this, alleging that the 
sexual parts draw the residue like cupping-
glasses and that we exert force by means of 
the pneuma, as though it were possible for 
the seminal residue or for the residue of the 
liquid or of the solid nourishment to take any 
other course unless such force were exerted. 
The reason given for this view is that our 
discharge of these residues is accompanied 
by the collect ing of the pneuma.  (De 
generatione animalium, II 737b28ff., Peck 
1949: 179) 

It is certainly the case that there are no 
differences between the Knidian medical corpus 
and De generatione animalium when it comes 
to the phenomenon of sperm being drawn and 
discharged by heat. As Coles points out, as long 
as there is no distinction made with regard to the 
‘time and place’ of sperm production, there is no 
fundamental difference between the theories.26 
However, as described earlier, the Knidian school 
understands the cause of ‘suction power’ as the 
structure of the body. In contrast, by making 
sperm a ‘surplus’ of nutrition and suggesting that 
the heart is the first organ to form in a foetus, 
Aristotle clarifies that the drive to circulate and 
discharge sperm comes from the heart’s heat. 
This way of thinking is based on the notion that 
pneuma, generated by the heat of the heart, has 
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the power to go ‘to the whole body’. In this way, 
the specific mechanism of heat that resides in the 
central part of the body clearly differentiates De 
generatione animalium from the Knidian medical 
corpus. 

Attempting to differentiate the work of 
‘innate pneuma’ from the four elements is likely 
to disrupt the attempt to capture the true image 
of ‘innate pneuma’. In one sense, pneuma is a 
tool that cannot be reduced to an action of one of 
the four elements (De generatione animalium, V 
789b8f.): it accompanies the life heat intrinsically 
related to life itself. However, it never works 
apart from qualitative change or without the four 
elements’ actions. ‘Innate pneuma’ is different 
from air because heat exists in the centre of the 
body, guaranteeing organic unity of life. ‘Innate 
pneuma’ inflates and shrinks at the heart, ‘causing 
movement without qualitative change’ (De motu 
animalium, 703a24-5) not because physical 
change cannot be seen, but instead because it 
is located in the heat in the centre of the body, 
continually renewed as the same thing, thus 
acquiring stability and homeostasis. 

Conclusion

As described in this paper, Aristotle’s theory of 
pneuma is not simply a denial of the Knidian idea 
of the substance-like action of pneuma as air. 
Instead, Aristotle’s emphasis on the mechanical 
structure of pneuma and heat and the functional 
transmission of the soul in De generatione 
animalium can be understood as inherited from 
the Knidian medical corpus’ focus on physical 
change. 

Understood in this way, it becomes clear 
that Aristotle developed ‘innate pneuma’ to solve 
problems in his own medical ideas, and therefore 
the concept has implications for explaining the 
physiological mechanism of the organic body. 
The differences in format and methodology 
between the discussions in De anima and other 
various biological writings remain as further 
problems for consideration. However, this paper 
contradicts previous standard interpretations of 
Aristotle’s theory of pneuma as a new concept 
introduced to defend hylomorphic and perceptual 
theor ies and simultaneously forms a f i rm 
grounding for an interpretation of pneuma on 
the level of sense perception and thought, based 

on nutrient intake with accompanying material 
changes.27
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