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Introduction

Galen of Pergamus (129 A.D. - 201 A.D.) is one of the most important
physiognomies of medicine during the Greek-Roman period. Apart from being a
talented doctor, Galen was also a leading doctor in anatomy, physiology, pathological
anatomy. He is the doctor who, for the first time, set the basis for a significant system
of therapeutics that influenced medicine until the 15™ century. Moreover, the famous
motto “Galen said'” of the 16™ century marked any medical doubt during the 16"
century. Consequently for more than 14 centuries Galen’s authenticity was considered
to be similar only to Hippocrates himself.

Galen was also a scholar who has written too many works and undoubtedly
the most productive medical author in antiquity. According to Professor Jean Irigoin
his entire work represents the 1/8 of what has been saved from the ancient Greek
literary production, in the period from the days of Homer till the end of the second
century A.D*.

Apart from being such a talented doctor, Galen contributed with a large
number of medical books in the development of pharmacology. The researcher who is
interested in Galen’s pharmacological work confronts his admonition to start the
study from the third book of the work “on mixtures” “Ilepi Kpdoewv”. This work is a
brief treatise on basic, fundamental and introductory pharmacological issues. There
Galen, using simple ways, explains a series of important introductory ideas in
pharmacology, totally necessary in the science. Afterwards the researcher will be able
to handle and fully understand the most important of his main pharmacological
studies “On Properties of simple drugs™”.

Galen’s work “On Mixtures” refers to the main core of his medical thought.
It’s the cornerstone of the theoretical part of Galen’s “medical construction”. Never
before him any doctor, not even Hippocrates, had achieved to systemize existing
medical knowledge so as to create a complete theoretical medical system which
would include both the medical practice and the cure of the patient. Galen himself
emphasizes on the great importance of the work “on mixtures” (“Ilepi Kpdoewv™).
This is proved by the great number of references to this treatise in many of his other
works®.

The word “kpéois” derives from the ancient Greek verb “xepévvopr /
KepavvO®” that means mix, combine, and compose. The term “kpdoic”, “mixture”, as
it is interpreted and approached by Galen, refers to “the person’s general physical
condition”. According to Galen this mixing is identical with the combination of the
hot, cold, wet and dry substances, as it is reported in the Hippocratic Corpus.

It is true that the theoretical background of the work “on mixtures” is the
Hippocratic treatise “On the nature of man”. Hippocrates was Galen’s model. Galen

" Tsouras S., Lessons in History of Medicine, Vol. A, pg 169
? Irigoin J., Tradition et Critique des Texts Grecs, pg 255.
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himself admits that in his works his objective was to improve and complete what was
left incomplete by Hippocrates’.

> Tsekourakis D., Galen: On Matters of Health, pg 31



The humoral theory

Galen is faithful to the Hippocratic humoral theory which he extended by
presenting his own theories in the three books of the work “on mixtures”. In his effort
to connect this study to Hippocrates himself, that he seems forget to mention the fact
that the author was Polivious, Hippocrates’ son in law. This is testified by Aristotle
and Menon®. The four humor theory that is described in the work “on the nature of
man” is of fundamental importance and absolutely necessary for the construction of
Galen’s theory as it appears in the treatise “on mixtures”.

According to the humoral theory’, the ingredients of the human body are four
humors: the blood, the phlegm, and the yellow bile and black bile. These four humors
result from the synthesis of the four basic elements which are: the earth, the air, the
fire and the water. Each one of these elements gives to the human body a certain
quality; earth gives dry, air-cold, fire-hot and water-wet. These four elements and
their equivalent qualities compose the four humors that consist the human body. The
formation described above results from mixing two of these elements: hot and wet
becomes blood, hot and dry becomes yellow bile, cold and wet becomes phlegm and
finally cold and dry becomes black bile. When humors are mixed, in certain quantities
in the body, a balance is achieved. Health lies in this balance. In other words, the
symmetric mixing (gvkpacia) of the four humors is responsible for the good health.
On the other hand, a disorder in the mixing (dvckpacia), when one of the humors
prevails or separates from the rest and gets independent, results to illness.

Humoral Pathology is also supported by Galen in his work “The elements
according to Hippocrates” where the elements that compose the body are divided in
opposite pairs: hot-cold and dry-wet. Each one of them may dominate to its opposite
one, or the elements in one or in both pairs may be in balance.

6 Tsekourakis D., Hippocrates: On nature of man, pg. 26 — 27.
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“On mixtures”

Here is a brief approach to the main points of this very important treatise.
First of all it is composed of three books. The first two books deal with the different
types of mixtures and their characteristics. The last third book, although it is a part of
the trilogy, is independent in a way as it is an introduction in pharmacological issues®.

In the first book Galen defines the mixtures. Through a very detailed logical
procedure of reasoning he rejects all opposing theories. He concludes that there are
nine kinds of mixtures’.

First of all nine is the perfect mixture, which is perfectly balanced and no
surplus exists amongst humors. As perfect mixture Galen couldn’t name other than
the perfect and healthy organism'’; the type of human that has such a mixture is the
measure for comparison and classification of all the remaining organisms. As
mentioned above, in this mixture the pairs of opposites, hot-cold and dry-wet, are
perfectly balanced. The same reasoning applies to the parts of the human body. Each
part of the body has its own mixture by nature. For example the part which has the
perfect mixture is the skin, and precisely the one that covers the palm of the hand''.

The next four mixtures are called simple. They result when there is ill balance
in a simple sense. One of the two opposite pairs is in balance but the other is not, due
to prevalence of one of the two components. These four simple mixtures, in which ill-
balance is seen, are: hot, dry, cold and wet. For instance, in the hot mixture the pair
wet-dry is totally balanced, but between hot and cold the scales turn in favor of hot
which is in surplus.

The last four mixtures are called “combined” as they result when there is ill
balance in a composite sense and they are: a) hot and dry, b) hot and wet, c) cold and
dry and d) cold and wet. These combined mixtures result from the surplus of each
opposite pair. For instance, when the complex is hot and wet there is the domain of
hot upon cold on the first pair and the domain of wet upon dry on the second at the
same time.

Throughout the second book he deals with the properties and characteristics
of anything that in nature is characterized by hot, cold, wet and dry. The
characteristics of each kind of mixture concern not only the human as a whole being,
but also the mixture of each organ separately. This point is extremely crucial for the
selection of the right treatment of the patient that has ill balanced humors. This ill
balance (dyscrasia) does not obligatory concern the whole body but may concern a
very certain organ. Consequently the pharmacological treatment must selectively

¥ Gal. De ord. libr. sour. ad Eug. (19. 55-56, Kiihn): v pév odv Tols TpcdTOls <TePl Kp&oewV ai
gv Tols> Lepols <kpdoeis> AéyovTal HETX TGV i8iov EKAOTNS yVwpPIoUATwY, v 8¢ TQ
<TPITE> TEPL TNS TV PAPUAKWVY KPACEWS O Adyos 0TV
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AKPIBES ATMAVTWY TV EoXATwWY, Bepuol Kal yuxpoU Kal okAnpou kai HaAakou, Kai
TOUTOU HAAIOTA TO KATA TNV XEIPQ.



reverse the dyscrasia of that very certain organ and thus restore the health of that
organ.

In order to fully understand this theory, a classic example is to be used as by
Galen himself. We suppose, says Galen, that someone’s perfect mixture of the belly
has changed becoming hotter. Then he uses wild lettuce, which by nature is a cold
medicine to restore the balance of the mixture and cure the patient. As the patient
consumes a lettuce the latter freezes his belly. This reduces the temperature of that
certain organ to its previous balance.

Investigating and understanding Galen’s third book of “on mixtures” is of our
special interest in this report. According to Galen, of the three books of the work “on
mixtures”, the two of these concern mixtures in animals, while the third concerns
mixtures in medicines. In a way, it is an independent book. Thus, the work “On
properties of simple drugs” cannot be properly understood without a careful reading
of the third book of Mixtures.



“ON MIXTURES” Book Il

Galen’s third book is unique in its construction from the first glance. Using his
theoretical innovations he introduces in the field of pharmacology the qualities (hot,
wet, cold, and dry) of the four primary elements (water, air, fire and earth). From the
mixture of the four primary elements microcosm and macrocosm are formed. This
was a very important stopover in pharmacology. Galen connected the humoral
pathology with the concept of the drug, developing a theoretical model which could
describe the functional mechanism of the drugs in the human body.

Galen was very careful during the writing of this third book. In comparison to
his previous works his writing is more accurate and dense, while his enmity to other
doctors and colleagues is subsided. He is still fighting them but he seems not to have
the urge to defend his work so passionately. He rarely mentions his opponents and if
so he is really short in length and without exaggerations. His objective is mainly
pedagogical. He introduces the reader into pharmacology. If the researcher can not
follow his way of thinking or his methodology, it will be impossible to understand the
other pharmacological works of Galen, and especially his new approach in the cure of
the patient with drugs, at least at a theoretical level. The author knows very well that
his effort to give flesh and blood in a theoretic pharmacological model has never been
attempted before in medicine. That is why Galen is one of the greater doctors of
ancient times. He could propose innovations, could organize them in a theory and
finally organize a model using his scientific prestige.

FOOD AND DRUGS

Galen in order to develop his ideas about the meaning of drugs and their
functional mechanism, initially, he describes in the simplest way the digestive
mechanism. He avoids the exaggerative reports, for example the “platonic three
spirits”, and focuses to the main subject. He mentions the four fundamental forces'
that act to every human organism, in the way he has already described them in the
book “on natural faculties”. These four faculties of the body as a whole are:

a) That which attracts useful substances,
b) That which retains these,

c¢) That which transforms substances, and
d) That which expels alien substances.

According to Galen, in the human body exist four different, but totally
balanced faculties. The sum of these faculties can be described by the digestion
process. In every human body substances come into the body through swallowing.
Initially due to the attraction faculty they are captured and then they are divided to
useful and useless. The faculty that retains these acts then and engages the useful
substances. In the next step the faculty acts that transforms then and assimilates them
to the body and nourish it. Finally, the fourth faculty acts to expel the alien
substances. That one can called “faculty of excretion” and discharges through three

"2 Gal. De Temp. (1. 654, Kiihn): &GAA& p&AAov ékeivo SieAéobal SikaidTepov, oU THY pEv
amddelEiv év tols TTept puoikcv Buvduewv Epoupev, € Umobéoecos &' &v Eveka TV
TapdvTwy Kal vuv alTte xpnoaipeba, TéTTapas ptv elval TOVTOS OWUATOS SUVALELS,
EAKTIKNV HEV TAOV oikelcov piav, éTépav 8¢ TN ToUTwy altdv kabekTiknv kal Tpitnv <trv>
AAAOIWOTIKTV Kal TETAPTNY €T aUTals TNV TV AAAOTPiwY &TOKPITIKAY, glval Te TavTas
Tas Suvdiels OANS TS OUCIas EKACTOU TGV CWUATWY, TV €k Bepuol kal wuxpou kai Enpou
Kal Uypou kekpaobai papev.



main physical procedures, which Galen had already described. This preliminary
presentation of the four faculties that dominate to the human body is very valuable for
the definition of the functioning mechanism of the drugs.

Understanding what is a drug and the way that drugs act needs a thorough
presentation of their mechanism of function. If this mechanism is not clearly
understood we cannot present the drug or define the term.

As mentioned above, every substance that enters the human body will go
through a certain process in the digestive organs, the stomach, the liver and the veins
through which the body is nourished. This procedure results in blood formation
which will be transported through the veins to the whole body'* and flesh will be
formed. The flesh is necessary to achieve homeostasis of the body. In parallel, as a
side effect the internal natural heat rises. Every body, according to Galen, has a
standard natural internal heat. Each time that a new substance is consumed and
assimilated by the organism a new quantity of heat is added to the existing internal
natural one'® and so the heat increases. In this case, the sense of time should be taken
into account. The introduction of the parameter of time which in this first approach is
used in the process of digestion will be presented later in the mechanism of drug
action during time.

In the case we study, though food gives additional heat to the body, as Galen
remarks, this is not happening at once but after a period of time'®. During this crucial
time period the natural temperature of the body decreases significantly. In this time a
series of physiological functions take place, which use up all the energy in order to
meet the organism’s demands. We could call this procedure “equation battle”, as
Galen notes “when two substances exist in the same area (that is the stomach) they
fight each other. In the end, both of them will have an effect and will be affected'’”.
In other words, the humors are in a continuous dynamic balance. This balance may
change under certain circumstances. In such a case, one of the four humors prevails
and as a result a serious illness manifests. However, when the “battles” in the human
body disease the substance is assimilated and the balance among the four humors is
restored. On one hand the substance is transformed to blood, and at the end of its
assimilation the internal heat rises.

" Gal. De Temp. (1. 662, Kiihn): 86ev kal TPEPEL KAl PLIVVUCL TAXIOTA. TTAVTWS MEV oV Kal
ToUTOV OHIATioal XPT] TOI§ METITIKOLS Opyd&vols, yaoTpl Te kal fmaTt kai gAeyiv, év ofs &v
TpokaTepyacheis Tpépew 1idn dUvaito TO odpa- Tpiv B TRs év TOUTOIS UETABOANS
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TAeiovt, Bpav Kai TAGKEV EKATEPOV AQUTAWY AVAYKATOV ECTIV.



In the last phase of the digestion mechanism alien substances are expelled.
Whatever is not suitable for further use is removed — if the organism can do this-
either through excretion or through urinary system or through breathing through the
porous of the skin'®. Consequently a substance can be considered as food only when it
can be assimilated to living organism and nourish it. Then and only then it is suitable
and useful.

On the contrary, if a substance can not be assimilated to the living organism it
can not be considered as food, but as a drug'’. When a substance can not be
assimilated to the body it is implied that it remains unchanged in it. The substance
which prevailed is the drug that can either help or harm. In the second case, according
to Galen, the substance is thought to be poison®.

The “battle” for assimilation is the main part of the functional mechanism of
drugs. The second part concerns the action of the winner-substance in the body. That
substance according to its mixture may benefit the body having a therapeutic action
according to the theory of “treatment with contraries to the symptom”.”' That
substance, according to its mixture, can help the body as in the example of the wild
lettuce®. For instance, if its mixture is cold then it can certainly be used
therapeutically for some organs whose mixture is unbalanced and more specifically
hot. But if its mixture is too cold apart from equating the surplus heat, it can turn the
organ’s mixture into cold®. In this way, if it is a cold poison and the organism will
freeze to death. Finally, if a hot medicine remains unchanged by the organism it might
rote the body’s nature to death.

Therefore, a reference to the meaning of the drug is not possible unless the
term is defined and clarified. The term must be differentiated by the meaning of food
which is consumed using the same mechanism, the swallowing. A substance is
characterized either as food or as a drug depending on the result of this process.

At this point we can give the definition of the drug, differentiating it at the
same time from the term of food. Galen characterizes food, every substance or
element that is dominated by the body and is assimilated to it, increasing its heat.
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Galen notes “every living organism feeds on the suitable food. Suitable food for
everyone is the substance that can be equated with the body it feeds™**.

Drug, on the contrary, is whatever can not be assimilated to the living
organism, no matter how that affects the body. In addition to these two categories
there are some other substances that are both food and drugs. Firstly, they act as drugs
and then they are assimilated by the organism and act like food, increasing the
internal natural heat®. In this case also, Galen uses the theory and the example to base
his thought. Galen supports that a substance acts like drug during the digestion
process and precisely for the time it is digested in the stomach before it is transformed
to blood”. 1In the last phase of digestion it is fully assimilated to the body and
increases the internal natural heat of it.

It should be noted that Galen avoids the use of difficult reports and obscure
examples. All his theoretical reports and examples are based on the cold-hot pair of
opposites. The reason is obvious. His objective is to bring the researcher closer to his
pharmacological theory. Studying Galen’s third book the reader can feel that Galen
concentrates on the trainee doctor.

In this case, he makes use of the wild lettuce example, which is naturally cold
and is used to restore the ill-balanced mixture of the stomach which has turned from
hot to cold. He says that when the wild lettuce affects more than it is affected in the
body, it shows its power as a drug rather than when it is affected more than it affects
when it shows the power of food.

DRUGS AND POISONS

After the definition Galen categorizes the drugs. According to him there are
four groups®’:

a) These which are immutable, unalterable and harm the body, they are
poisons,

b) These which are alterable and harm the body, they are poisons,

c¢) These which are beneficial for the body and

d) These affecting the body, but finally are assimilated to it and are nourishing
it, that are drugs and food at the same time.

The poisons of the first category are naturally cold, like the example of opium,
mandragora and the hemlock. These poisons are hostile substances for the human

* Gal. De Temp. (1. 655, Kiihn): Tév {cdcov EkaoTov oikeials TpéPeTal Tpopais: oikeia 8’ éoTiv
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body since they can not be changed by the living organism and as a result they don’t
become one with it. The cold poisons alter the physical condition of the body
according to theirs, in other words at first they freeze the body and later on they kill it.

On the contrary the poisons of the second category are naturally. Their
functional mechanism is quite the same. They are unalterable and they are not
assimilated to the body. However, in the next stage they have the opposite result.
They multiply the internal heat of the body. According to Galen, hot poisons make
use of the organism’s heat and increase it excessively causing decay. In such a case
the body’s mixture turns into the poison’s mixture*®.

Another categorization of the drugs that results according to the above is their
differentiation in hot, cold, dry and wet. Although the categorization of the drugs in
four subcategories seems to be simple, Galen makes more difficult the understanding
and presentation of them as he introduces the Aristotelic ideas of “Evepyeia” and
“duvaper”. Every drug either hot or cold and can be categorized according to its
effectiveness. “Evepyeia” means “active” while “duvduel” means “potentially”. In
other words, there are actively hot drugs or drugs that potentially become hot. The
same goes for actively cold and potentially cold drugs, for actively dry and potentially
dry drugs, for actively wet and potentially wet drugs.

Galen explains the idea of “active”, supporting that drug has the quality either
of hot or dry in an extreme degree”. On the other hand he explains the idea of
“potentially” saying that “nature reaches that point only if no external factor prevents
it. All of these drugs (potentially) are not yet completely hot but are suitable for being
and so. That why they are said to have the potential to become hot*°”. The example of
the wine is mentioned. The wine acts as a food and drug at the same time®'. When
wine comes in contact to the skin it acts not as hot drug but “potentially”. It has the
potential of being hot since the external contact doesn’t heat the organism. But when
wine is drunk, it becomes a hot drug and then a proper food.

Our latest observations so that Galen approaches quite effectively the modern
theory of the functional mechanism of the drugs. But under no circumstances one
could possibly think that Galen managed to accomplish such an unbelievable
scientific achievement, since that would be beyond average measures of intelligence.
Galen through all stages of writing “on mixtures” uses the reasoning and his huge
medical experience; a statement that mentions quite a lot of time throughout his work.
Experience and reasoning compose the basic methodology of his studies, researches
and results, and through these his theories arise.

% Gal. De Temp. (1. 656, Kithn): T& pév 3 SiaPiBpcookovTa kai oiTovTa Kai THKOVTA THv
ToU OWUATOS MUV PUov eikdTws Svoudletal duvduel Bepud, T& &' al wixovta kai
VEKPOUVTO WuXpa.

* Gal. De Temp. (1. 559, Kiihn): “OT1 pév oUv éKacTov TGV évepyeia Bepuddv Kai wuxpdv Kai
Enpaov kai Uypddv 1] T TNV &kpav Bedéxbal moldTnTa TolouTov eivai papey 1] ETKPATHOEL
Twos €€ auTAV 1) TPOS TO CUHMETPOV OHOYEVES TapaPBdaAlovTes 1 TPOs OTIOUV TGOV
EMTUXOV TV, EuTrpocbev elpnTal.

3% Gal. De Temp. (1. 647-648, Kiihn): KUPLLOTATA HEV OUV Ekelva pova Suvdpel Aéyopev, €' cov h
PUOIS aUTh TPOS TO TEAEIOV APIKVEITAL UNBEVOS TV €Eobev éuTrodcov alUTi yevouévou, fidn
8¢ kai doat TPOCEXETs UAQL TV Y1y VOUEVOV EIGIV.

31 Gal. De Temp. (1. 658-659 , Kiihn): TT&vT' oUv TaUTa T& p&puaka Bepud utv ol TeAéws
goTiv, tmndedTata pévtol Tpds TO yevéoban Bepud kai Siax ToUTo Suvdpel Bepud Aéyetal.
Tepl pEv 81| ToUTwv oudtv &mopov, &AN' oudt Bia Ti mvduevos pev 6 olvos ikavdds Bepuaivel
TO oua, KaTta 8¢ Tou dépuaTos emTibéuevos ov Bepuaivet.



The key phrase that can really impress is the meaning of “speed of change”
that connects time with the action of the drug. The exact phrase that he uses is “the
same and the one and only criterion is the speed of change®*” but once more an
explanation is needed since Galen means only the the speed at the start of action of
the drug. An exception to that is the case of drug-food where the total time of action
can only be measured indirectly; that time is the one needed for digestion in the
stomach and can not have a specific measure and “action time” can not be certain.

Galen was an ordinary man of his era with specific abilities and weaknesses.
What concerns him the most is the relation between time and action speed of the drug.
He tries to understand and specify which drugs by nature are faster and not why they
are faster. So according to his way of thinking drugs which are by nature extremely
high in one of the qualities of hot, cold, dry and wet, but also are “active” drugs start
to affect the organism in significantly less time than the “potentially” drugs.

While completing this research one can claim that Galen was the first one to
try to understand the effectiveness of drugs. He avoided the simplistic description of
drugs and the illnesses they are indicated for. Undoubtedly he made a huge step in
favor of pharmacology, since he introduced it as an independent science. He teamed
up pharmacology and humoral pathology giving to the first the prestige and above all
the validity it needed. He was the first to accomplish to capture and describe a unique
model of systematic pharmacology, overcoming the previous medical practice of just
listing drugs. He made every possible effort to give reliable answers in the meaning of
drug and its function. Since Galen the science of pharmacology made significant
progress and moved through new scientific fields of knowledge, while steadily came
to former way of being.

*2 Gal. De Temp. (1.669 , Kiihn): kown) 8" ¢l T&vTeov 1) kpiots kai pia To Téxos Ths
GANOIIOEWS.
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